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The invention described herein may be manufactured
and used by or for the Government of the United States
of America for governmental purposes without the pay-
ment of any royalties thereon or therefor.

This invention relates to a high speed rotary switch
and more particularly to a rotating switch employing a
flux reading pickup head and at least one magnetic head
operatively associated therewith, thus providing a switch-
'ing operation without mechanical wipers or contacts.

Previously known switches have employed rotating
arms making mechanical contact with the stationary con-
tacts to which signals are applied and electronic switches
have also been used which sequentially open and close
electrical circuits. However, mechanical contacts cause
wear of the switching elements and limit the speed of
rotation of the rotating switch while electronic switches
are often large, complex and expensive. Both types are
unable to handle low signals with accuracy.

The present invention utilizes a magnetic flux pickup
head rotating in close proximity to a plurality of magnetic
heads. The rotating head reads the density of flux about
the stationary heads instead of the rate of change of fiux
and therefore does not have to be rotated at a constent
speed. The switching elements do not make mechanical
contact, and are very sensitive to low signals. The rotat-
ing head may be operated at high speeds and will also
detect the flux density at a stationary head without rota-
tion,

An object of the present invention is the provision of
a new and improved high speed rotary switch that does
not make mechanical contact.

Another object is to provide a rotating magnetic pickup
switch that will detect signals independently of variable
speeds and which may be rotated at high speeds.

Another object is to provide a magnetic switch employ-
ing a rotatable pickup head which will detect magnetic
flux at a stationary head without being rotated with re-
spect thereto.

A further object is the provision of a high speed mag-
netic switch having extremely high sensitivity for detect-
ing magnetic flux of small density.

Other objects and many of the attendant advantages
of this invention will be readily appreciated as the same
becomes better understood by reference to the following
detailed description when considered in connection with
the accompanying drawings wherein:

Fig. 1 is a symbolic view of the high speed magnetic
switch with the movable flux reading head arranged for
rotation in proximity to a plurality of stationary heads;

" Fig. 2 is a block diagram of the reading head in close
proximity to the stationary head; and

Fig. 3 shows a perspective view of the parts of Fig. 2.

Referring now to the drawings, in which like reference
characters designate like or corresponding parts through-
out the several views, there is shown in Fig. 1 a symbolic
view of the high speed magnetic switch generally desig-
nated 10 and comprising a movable head 11 mounted for
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rotation in close proximity to a plurality of stationary
magnetic heads 12. The magnetic switch 10 further com-
prises a motor driven arm 13 revolvable about an axis 14
equidistant from the magnetic heads 12. At one end of
arm 13 is a counterweight 16 and at the other end is the
flux reading pickup head 11. The stationary magnetic
heads 12 are positioned along the circumference of the
path of movement of the rotating head 11 and in close
proximity thereto.

Referring now to Figs. 2 and 3, the magnetic heads 12
each consists of a highly permeable U-shaped core 17
within a coil 18 connected to a signal input sournce 21.
The signal input source may be a radio receiver, hydro-
phone, microphone or any desired signal detection device.
Between the ends of core 17 is inserted a non-magnetic
insulating wedge 22, causing the magnetic flux between
the core ends to curve outwardly.

The flux reading head 11, best shown in Fig. 3, con-
sists of two substantially parallel U-shaped cores 23 with
the ends of one core connected to the corresponding ends
of the other core by connecting members 24 which, in
turn, are connected to a signal carrier source 25 which
saturates the cores twice each cycle. The cores 23 and
connecting members 24 are of such material as to cenduct
the «carrier signal with a minimum of resistance. Around
both ends of at least one core 23 is coil 26 connected to
a signal output 27 to which may be attached a speaker,
oscilloscope, meter, recording mechanism or other means
responsive to the signal output. The coil 26 surrounds
both ends of core 23 so that the electromotive force of the
frequency f induced in coil 26 by the carrier signal moving
downwardly through one end of the core, is counteracted
and eliminated by the electromotive force induced in
the coil by the carrier signal moving in the opposite di-
rection through the other end of the core. In this manner
there is no influence of frequency f or odd harmonics
thereof in the signal output due to the carrier signal.
The carrier current saturates core 23 twice each cycle of
carrier frequency. During saturation, the reluctance of
the core is such that the flux flow from core 17 of head
12 is retarded while during periods of non-saturation, the
flux flow is at a maximum. In this manner the signal
source, i. e., the flux flow from core 17, is modulated with
carrier signal f in the flux reading head 11 and produces
in the signal output 27 a second harmonic of the carrier
signal frequency.

In operation the signal input 21 produces a magnetic
flux between the ends of core 17 in magnetic head 12,
the flux density being proportional to the strength of the
signal input. This flux produces a magnetic field in the
U-shaped cores 23, during their periods of non-saturation,
causing an induced voltage in the coil 26. This voltage
is thus proportional tc the input signal and is not de-
pendent upon the movement of the pickup head 11 over
the magnetic head 12. In this manner the switch 10
accurately transmits the input signal from each head to
the signal output 27 when the switch is rotating at high
speeds or at fluctuating speeds.

While one embodiment of the invention has been de-
scribed, it is within the scope of this invention to utilize
alternate methods of construction such as the addition of
another pickup head on the other end of the arm 13, re-
placing the counterweight 16. Vertical stacking of sta-
tionar.y and rotor heads would further permit multiple
scanning.

Obviously many modifications and variations of the
present invention are possible in the light of the above
teachings. It is therefore to be understood that within the
scope of the appended claims the invention may be
practiced otherwise than as specifically described.

What is claimed is:

1. In a high speed magnetic switch for scanning a
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plurality of circuits, the combination of a rotatable arm
with a magnetic flux reading pickup head on the end
therecf, a plurality of U-shaped magnetic heads mounted
at spaced points in close proximity to the circular path
of movemeni of said pickup head, cach of said magnetic
heads setting up a maﬂnetlc flux "'hooe density is propor-
tional to a signal received thereby, and a carrier signal
source, sald flux reading head comprising a core elec-
trically connected to said carrier signal source and a coil
thereon connected to a signal output instrument.

2. in a high speed magnetic switch for scanning a plu-
rality of cucmts, the combination of a rotatable arm

with a magnetic flux reading pickup head om the end
thereof, a plurality of U-shaped magaetic heads mounted
&t spaced points in ciose proximity to the circular path
ol movement of said pickup head, each of said magnetic
heads setiing up a magnetic ﬂm whose density is pro-
portional to a signal received thelcby, and a carrier signal
source, said flux reading head comprlsmﬁ a first U-shaped
core v,:.cmcuuy connected to said carrier signal source
and a coil connscted to a signal cutput instrument, said

coil being wound arcund bo th lzas of said first U-shaped
l,O'b in su Ch mannar 1

t ﬁa induced in said coil by one
e flux induced in said coil by
1 °b) eliminating an induced

nal output due to the carrier

fl Q

magnetic switch for scanning a

0 ﬁmafm*x OL a rotatable arm

shaxu magictic hieads mounted
spaced peiats in ciose proximity to the circular path of
movement of said pickup head, each of said magnetic
heads setting up a magnetic flux whose density is propor-
al to a signal reczived ihereby, and a carrier signal
gouue, saia fiux reading head cemprising a U-shaped core
cennecied o said carrier signal source and a coil thereon
coennected ic a signal output instrument, said core being
suiurated twice by sald carrier signal source for each

,c‘c of carrier signal frequency whereby the signai from
sai d ouiput instrumant is an even harmonic of the carrier
nd appeais independently of relative motion
pickup head and said magnatic heads.

4. Ia a high speed magnetic switch for scanuing a pio-
rziity of circuits, the combinalion of a rotatable arm with
a moagnetic fiux reading pickup head on the end thereof,
4 piurality of U-shaped magnetic heads mounted at spaced
points in close proximity to the circular path of movement
of said pickup head, each of said n ‘mgnetic heads setting
up a magnetic flux whose density is proportional to a
signal received thereby, and a carrier signal source, said
flux reading head comprising a U-shaped core connected
to said carrier signal source and a coil thereon connected
to a signal cutput instrument, said core in said flux read-
ing head being saturated twice by said carrier signal source
for euch cycie of carrier signai frequency, said coil in
said flux reading head having a voltage induced therein by
each said magnetic head during periods of non-saturation
of said core.

5. In apparatus for high speed scanning of a plurality
of circuits, a carrier signal source, a rotating combination
modulator and magnetic flux reading head comprising
a U-shaped permeable core connected to said carrier sig-
nal scurce and a coil thereon connected to a signal output,
a U-shaped magnetic head for each of said circuits setting
up a magnetic flux whose density is proportional to an
input signal received thereby, each magnetic head being
mounted in close proximity to the circular path of move-
ment of said combination modulator and flux reading
head, said coil generating an induced voltage proportional
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4
to the input signal and at a frequency proportional to the
frequency of said carrier signal source.

6. In apparatus for high speed scanning of a plurality
of circuits, a carrier signal source, a rotating combination
g f.ivi ator and magnetic flux reading head compnsmg a
U-shuped permeable core connected to said carrier signal
source and saturated thereby twice for every cycle of
irequency thereof, and a single coil wound in one direc-
tion on said core connected to a signal output, a U-shaped
magnatic head for each of said circuits setting up a mag-
netic fux whose density is proportional to an input signal
received thereby, each magnetic head being mounted in
close proximity to the circular path of movement of said
combination modulator and fiux reading head, said coil
generating an induced voltage during the unsaturated
ericds of said core proportional to the input 51gna1 and
at a frequency of twice the frequency of said carrier signal
souree.

7. The combination as in claim 2, said pickup head
having a second U-shaped core electrically connected in
series with said carrier signal source and in parallel with
said first core, corresponding legs of said second core
being magnetically and electrically connected with said
first core and in alignment therewith in the direction of
rotation of said pickup head, said magnetic heads each
including a U-shaped core having both poles aligned in
the direction of rotation of said pickup head, the poles
of said last named core being spaced equidistant with
the spacing of the curved portion of said first U-shaped
core from the curved portion of said second U-shaped
core, said magnetic head U-shaped core completing the
magnetic path with said first and second cores of said
pickup head when in alignment therewith.

8. The combination as in claim 7, said magnetic heads
including a non-magnetic wedge between said poles to
prevent short circuiting thereacross.

9. In apparatus for high speed scanning of a plurality
of circuits, a carrier signal source, a rotating combination
modulator and magnetic flux reading head comprising
two U-shaped permeable cores aligned in the direction of
rotation of said head and electrically connected to said
carrier signal source in such manner that the current
moves downwardly in one leg of each core and upwardly
in the other, said cores being saturated thereby twice
for each cycle of frequency thereof, a coil wound in one di-
rection about both legs of one of said cores and connected
to a signal output, a magnetic head for each of said cir-
cuits positioned in close proximity to the path of rota-
tion of said reading head, each of said magnetic heads
including a U-shaped core having legs aligned in the
direction of movement of said reading head, each of said
magnetic heads when aligned with said reading head
completing a magnetic path through which the instan-
taneous flux flow from said magnetic head moves in the
wound core of said reading head, said carrier signal cur-
rent flowing in one direction in one leg of said wound
core and in the opposite direction in the other leg thereof
whereby odd harmonics of said carrier signal source
produce no signals in said coil, the signal output of the
coil during periods of non-saturation of said wound core
being pioportlonal to the flux density of said magnetic
head when in alignment with said reading head.
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