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This invention relates to improvements in electrical
circuits utilizing control by magnetic fields.

In copending application Serial No. 161,702 filed May
12, 1950 (now U.S. Patent 2,741,757) in the names of
the same inventors named herein, there is disclosed and
claimed a novel storage device in which information rep-
resented by a sustained or transient directional electric
impulse may be magnetically stored and utilized in a
novel manner, with numerous resulting advantages.

This application is a continuation-in-part of said ap-
plication Serial No. 161,702. The present invention, also
disclosed but not claimed in that application, is con-
ceraed with novel systems of utilizing multiple informa-
tion bits. The device in said copending application both
in the form there claimed and in specially modified form,
is utilized herein to special advantage for the purpose of
correlating plural signal currents.

The present invention has as an object the correlation
of multiple information bits by novel magnetic devices.

In more specific aspect, the present invention has as an
object the detection of the presence of a particular class
of information bit among multiple information sources.
A further specific object of the present invention is to
detect the unanimity of all the information bits among
multiple information sources, as being of the same
class. A still further specific but nonetheless important
object of this invention is the provision of novel forms
of coincidence detectors, to evidence a match between
two.sets of information bits where each set may contain
bits of opposite sign or sense.

The foregoing objects and further advantages and fea-
tures of novelty will be appreciated more fully from the
detailed description of several embodiments of the in-
vention in its various aspects. In the description, refer-
ence is made to the accompanying drawings, wherein:

FIG. 1 is a vertical view, partly in section taken through
a preferred form of a magnetic control unit;

FIG. 2 is a horizontal section along the line 2—2 of
FIG. 1 of the magnetic control unit;

FiG. 3 is an enlarged section of a portion of trans-
former cores showing the mounting and coil windings
thereof;

FIG. 4 is a schematic diagram of a switch controlled
version of the magnetic control device illustrating the
principle of operation;

FIG. 5A is a graph of the B—H function of one core
of the device in FIGS. 1—4 showing the input and output
of different bias points;

FIG. 5B is a similar graph for the other core of the
device of FIGS. 1-4;

FIG. 6is a schematic "diagram of a pulse controlled
version of the magnetic control device;

FiG. 7A is a graph of the output of the device shown
in FIG. 4 with one setting of the reversing switch;

FIG. 7B is a graph of the output of the device shown
in FIG. 4 with the other setting of the reversing switch;

FIGS. 8, 9 and 10 are diagrams of various forms of
information correlation devices and systems utilizing the
form of magnetic storage device described in connection
with the foregoing figures; and

FIG. 11 is a view like FIG. 2 of the device in FIG. 1
modified to illustrate one form of physical device in
accordance with FIG. 10.
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Referring to the drawings in detail and in particular
to FIG. 1, in a preferred embodiment of a control device
especially suited to the present invention, a pair of paral-
lel transformer cores 20 and 21 is provided each wound
with a respective coil 22 and 23 and both wound with a
third coil 24. The cores 28 and 21 are rigidly mounted
in discs 25 and 26 of insulating material which are in
turn mounted in a magnetic shield 27 such as the metal
envelope of a vacuum tube of receiver type. The discs
25 and 26 also support a ¢ shaped piece of magnetic ma-
terial 28, wound with a coil 32 and having its ends 30
and 31 aligned with the ends of the core 21. Leads are
brought out from the coils 22, 23, 24 and 32 through the
seal 33 by pins 34 in the manuer used in vacuum tube
construction. A small permanent magnet 35 is mounted
in a ring of insulating material 36 set in a recess in the
disc 26 and adjusted, before sealing, to properly bias
and align the magnetic fields of the cores 26, 21 and 28.

This device may be used in a circuit such as that shown
in FIG. 4 to illustrate the principle of operation. The
cores 2§ and 21 with their respective coils 22 and 23 are
so wound and connected as to produce fhixes in opposi-
tion so that, when connected in series with a battery 37
and a source of cyclically varying current 38, no voltage
will‘be induced in the secondary winding 24 connected to
the load circuit 40 across the capacity 43, The per-
manent magnet 35 may be adjusted in position to achieve
this effect. In an alternative application, magnet 35 may
be adjusted to give a biasing fiux to produce an output
in the absence of 2 signal, thus acting as a bias. The C
shaped core 28 is wound with a coil 32 connected across
the outer terminals 42 and 43 of a double pole double
throw reversing switch 44. The arms 45 and 46 of the
reversing switch are ccnnected across a source of D.C.
voltage 47 with a single pole, single throw switch 48 in
one side of the circuit. With switches 44 and 48 closed,
voltage is applied across the winding 32 to produce a
flux in the core 28.

The basic curve XY, in FIG. 5A represents the B—H
curve of the core 26 and coil 22. The points X! and Y?,
represent different bias points. This bias is the maguetic
bias in core 28, produced largely by the direct current
from battery 37 in coil 22. The sine waves Al and C1
represent a form of cyclically varying excitation voltage
supplied by the generator 38. It will be noted that the
B—H curve has a sharp knee in it between the points
X1 and Y!, which is characteristic of the material of
which the cores 20 and 21 are mads. When the initial
bias is set at point X!, and cyclically varying voltage Al
is fed to the coil 22 an output voltage B! appears across
the secondary coil 24. When the bias is changed to a
point Y! past the knee of the B—H curve and the same
cyclically varying voltage C! is applied, a voltage D! is
obtained across the secondary coil 24 that is considerably
smaller., This change is effected, for example, by clesing
switches 44 and 48, thereby to change the resultant mag-
netic bias in core 26.  FIG. 5B shows a similar curve for
core 21 and coil 23 except that the B—H curve appears
in the third quadrant because of the way the coil 23 is
wound. Points X2 and Y2 are shown below the knee.
Point X2 s the initial magnetic bias in core 21 corre-
sponding to point X! in FIG. 5A, produced largely by the
direct current in coil 23. Point Y?2 is the magnetic bias
Y? in FIG. 5A, pro-
duced for example when switches 44 and 48 are closed
for shifting the bias in core 20 from X! to Y. The point
Y2 is closer to the origin than point X2 because, to the
extent that changed flux from core 28 may thread through
core 21, it opposes the initial bias. In the example con-
sidered, point Y! shows that core 20 is subjected to a
magnetic increment from core 28. The same change in
core 28 produces a decreased magnetic flux in core 21
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since the sense of coil 22 is opposite that of coil 23. As
with coil 22, the cyclically varying voltage A? applied to
coil 23 produces an output voltage B?, and a cyclically
varying voltage C? when - applied to coil 23 biased to
point Y2, produces an output voltage D? across the sec-
ondary coil 24.

When there is mo magnetic flux or equal magnetic
flux density in both cores 20 and 21 in opposing direc-
tions, no voltage is induced in coil 24. When either mag-
net 35 or the magnetism in core 28 is such as to produce
more flux in core 29 than core 21, or vice versa, a volt-
age will be induced in the coil 24. This voltage is of a
phase dependent upon which core 26 or 21 is carrying the
greater flux, that is, depending upon which core has been
biased beyond the knee of its B—H curve. :

When core 28 is initially magnetized a current of a
certain phase will be produced in the secondary coil 24.
With switch 48 closed and with adequate voltage in sup-
ply 47, the polarity of core 28 can be reversed repeatedly.

The core 28 which is advantageously of magnetically
retentive material, also referred to herein as semiper-
manent material. Such a core may be used to produce
a storage effect in the conditions for producing a certain
output, once set up by a signal, are retained after the
signal and exciting current have stopped. D.C. voltage
source 47 and the switches 44 and 48 may be eliminated
and a source of positive or negative pulses or of square
square waves may be substituted as shown in FIG. 6
where the source of pulses 50 is substituted for the D.C.
source 47 and switches 44 and 48. With this arrange-
ment the permanent magnet 35 may be positioned either
to cause a voltage to beinduced in the secondary 24 when
there is no pulse in the winding 32 or to produce an un-
balance in the flux paths and hence a voltage in the sec-
ondary 24 under these conditions. In this case the per-
manent magnet 35 may be said to act as a bias. The
magnet 35 does not need to be magnetized to have this
effect and need only be of magnetic material. However,
the effect will be considerably greater if it is magnetized.

FIG. 7A shows a graph of the output of the device
shown in FIG. 4 with one setting of the reversing switch
or of the device shown in FIG. 6 with a positive pulse,
for instance, applied to the coil 32. In FIG. 7B it is
shown that the reversal of the switch in' the circuit of
FIG. 4, or the presence of ‘a negative pulse across the
coil 32, will have the effect of reversing the. phase of
the output. :

Two or more of the devices shown in FIG. 6 can be
cascaded in either the circuit shown in FIG. 8 or in the
circuit shown in FIG, 9.

In the circuit shown in FIG. 8 the output of the sec-
ondary winding 24 of the first stage is connected through
a rectifier 51 to a control winding 329 on the control
core of the second stage. There may be an additional
control winding to give a coincidence effect, or, still bet-
ter, each of the cascaded stages may have dual cores 28
as in FIG. 10 to be explained in detail. - The source of
cyclically varying exciting current is commeon to the coils
22 and 23 of the first stage and 228 and 230 of the second
stage. There is an additional capacitor 52 connected
across the control winding 320 of the second stage with
the rectifier connected in series in the high side of the
line between the two capacitors. The oscillating winding
of each stage has a separate D.C. supply 37, 370 so that
its bias point may be separately adjusted.

In the circuit of FIG. 9 the output of the first stage is
coupled through a transformer 53 to.the exciting wind-
ings 220 and 230 of the second stage. Again the bias
supplies 37 and 370 for the exciting windings of the
stages are independent. There may be a winding 54 on
the control core 280 of the second stage connected to
a second control circuit for coincidence effects or the
control ¢ore may be a permanent magnet to give bias.

The signal appears at the output end 400, 410 of the
circuit in FIG. 9; but no signal appears unless both cores
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23 and 286 are magnetized. -~ If output does not appear,
it may be due to lack of input at either core; or both
cores may have had no input. - This is a form of logical
“and” circuit, to indicate that each one of a number of
events have occurred. The same. apparatus can be made
as ‘an “or” circuit simply by arranging magnets 35- 1o
pre-bias each of the units rather than to balance each
of the units in FIG. 9 as just described. In that case, if
either control core were to be magnetized to buck the
bias of magnet 35, no output would appear at the load
end 400, 410 of the system. :

In the embodiment of FIG. 10, two control cores 28
and 280 are employed with a single magnetic-field re-
sponsive transformer, being one form of magnetometer,
and sometimes referred to: herein as a transducer. The
two cores 20 and 21 are of highly permeable, thin, readily
saturable magnetic material. One winding having two
portions 22 and 23 extends about both cores 20 and 21.
Another winding 24 has portions extending about both
cores. The latter winding cbviously may be in the form
of a single coil about both cores where the two cores
are close to each other; but the winding 24 may have two
distinctly separate portions about the respective cores, as
in the case of winding 22, 23. In-either case, the coils
about one core are alike in sense and the coils about the
other core are mutually opposite in sense. Where the
cores 20 -and 21 are in.the same assembly, a bar of mag-
netic material 35, permanéntly magnetized- if required,
can be used to adjust balance when cores 28 and 280 are
not magnetized. Coils 22 and 23 as one winding are en-
ergized by cyclically varying voltage source 38; and any
output obtained is induced in winding 24. A bias supply
37 ag in the other figures is here cortemplated. if the
higher sensitivity is desired or for other reasons; or a
separate pair of appropriately polarized D.C: energized
coils on cores 28 and 21 miay be used.

In operation, it may be assumed at the start that both
control cores 28 and 289 are unmagnetized. They may
be rendered so by A.C. high frequency erase excitation
in coils 32 and 320 or in separate erase coils on the con-
trol cores if these be assumed to be of retentive magnetic
material. In this starting condition, the entire coil and
core assembly is balanced, with effectively no net output
coupling betweep winding 22, 23 and winding 24.

If a signal input is applied to coil 32 on core 28, un-
balance develops and a large output appears. 'However if
both coils 32 and 320 miagnetize cores 28 and 280, both
cores 20 and 21 are driven to saturation, and again the
output drops to a negligible value, compared to that
vielded with only one magnetized core 32 or 320. This
tesult is an especially valuable feature of the device. In-
dication of match is obtained with virtually the same re-
sponse when both control cores are magnetized and when
both control cores are unmagnetized. A very different
response indicating mismatch is obtained when either one
but not both of the control cores is magnetized. This
result is accomplished whether cores 28 and 280 are of
high magnetic retentivity or of low or negligible residual
magnetism, both conditions being broadly within the con-
cepts of the present invention. However where those
cores are of high retentivity, the information can be sup-
plied to coils 32 and 320 either sequentially or simultane-
ously for subsequent comparison. Furthermore, the de-
tection of match or mismatch does not disturb or erase
the components of information, in the form of the mag-
netic states of cores 28 and 280. Finally, the condition
of one of these cores can be retained while the magnetic
condition of the other is changed in a sequence of coinci-
dence detection operations.

The unit shown in FIG. 10 is but an element in a much
larger system as would ordinarily be used in coincidence
detection. . Several units of this form may readily be
grouped for detection of coincidence between' a combi-
nation of multiple “A” input signals (impressed on. re-
spective coils 32) and a combination of multiple “B” sig-




3,016,465

24

¥
nals (impressed on respective coils 320). The output coils
of the several units are then coupled to common output
terminals, as by connecting the output coils 24 in series
or by connecting the output coils to multiple coils on a
single-core device as on core 289 in FiG. 8, or any other
suitable circuit may be used for combining the output
siznals of multiple FIG. 10 units in detection of group
coincidence. Where large numbers of units are used in
single colncidence circuit, a suitable circuit may be de-
sirable for suppressing the low-level output of the units
where “match” is indicated. All of the “A” signals
(whether for magnetizing cores 28 or leaving t*em un-
magnetized) applied to a group of units like in F.G. 10
may represent a reference pattern, while the “B” signals
(for cores 230) meay represent an unknown to be com-
pared to the reference pattern.

FIG. 11 shows an embodiment of the detector of FIG.
10 in all respects like the unit of FIGS. 1 to 3, except that
in FIG. 10 two C-shaped control cores 28 and 280 are
shown, each with the ends thereof aligned with a respec-
tive saturable core 20 or 21, where only one C-shaped
core appears in the embodiment of FIGS. 1 to 3. This
represents a unitary coincidence detector. The proximity
of the cores 20 and 21 to each other as shown has cer-
tain evident advantages, but this is not to- be taken as
limiting. Cores 20 and 21 can be separated from each
other, together with their respective winding portions, to
operate far apart. In that event each such unit should
be equipped with a magnetic shield such as that on the
device of FIGS. 1 to 3.

In both forms of the coincidence detector just de-
scribed, the air gap between core 28 (289) and the op-
posite saturable core 20 (21) promotes isolation of the
storage core from the magnetometer core, thus reducing
any tendency of the magnetometer excitation to erase
the stored magnetization.

As in the devices of FIGS. 4, 6, 8 and 9, individual
bias coils and bias supply for the two saturablée cores can
be employed for improved sensitivity, and for coincidence
detectors of the unitary form as in FIG. 11, reduced in-
ferzction can be realized through the use of bias. The
parallel-extending cores 20 and 21 may have opposite
polarity so that as one is shifted further toward satura-
tion, the other shifted away from saturation, considering
only wezk, stray fields. The control cores should then
be arranced or polarized when magnetized so as to shift
its related saturable core toward saturation. Under such
conditions, any stray field reaching the other core would
have no harmful effect.

The foregoing illustrative disclosure is obviously sus-
ceptible of application in various combinations and is ca-
p-ble of varied modification’ by those skilled in the art
without departing from the novel concepts disclosed; and
consequently the invention should be broadly construed
in a meoner consistent with its spirit and scope.

What is claimed is:

1. A coincidence detector, including in a unitary as-
sembly, an enclosing magnetic shield, a dual mag-
netometer enclosed therein having a pair of magnetically
sensitive portions, said dual magnetometer being adapted
to respond in ‘one manner to a magnetic field impressed
on either of said portions and to respond in a different
menner to magnetic fields impressed on both of said por-
tions as well as magnetic fields at neither of said portions,
respective magnetic field-producing elements disposed to
impress respective magnetic fields on said portions, and
separate and mutually independent information sources
for energizing the respective magnetic field-producing ele-
ments with respective signals whose coincidence or lack
of coincidence is to be detected.

2. A coincidence detector, including a unitary assem-
bly of an enclosing magnetic shield, a dual magnetometer
enclosed. therein having spaced magnetically sensitive
portions and adapted to respond to a magnetic field at
either of said portions in one manner and to respond to
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a magnetic field at neither of said portions as well as at
both of said portions in a different manner, and a pair of
separate information sources including separate control
coils effective when energized to establish magnetic fields
at said portions, respectively,

3. A coincidence detector in accordance with claim 2,
wherein said coils are wound around semipermanent mag-
netic cores fixed in relation to said dual magnetometer.

4. A coincidence detector, including transducing means
having a saturable magnetic core structure having different
portions, a pair of windings on said core structure includ-
ing an exciting winding and an output winding, one of said
windings including two portions having, respectively, equal
and opposite coupling to the other of said windings, the
two portions of said one winding being arranged relative
to said other of said windings and to said different portions
of said core structure so that there is substantially no
output in said output winding in response to excitation in
said exciting winding in the absence of unbalanced core
saturation, a pair of separate magnetic field-imposing ele-
ments associated with said core structure effective con-
currently to develop balanced core saturation in said dif-
ferent portions of said core structure, said elements being
mndividually effective to develop in said different portions
of said core structure an unbalanced saturation thereby to
produce high cutput in response to individual actuation
of said elements and low output in response to actuation
of either both of said elements or neither of said ciements
and a pair of selectively operable mutually independent
information sources for controiling said magnetic field-
imposing elements, respectively.

5. A coincidence detector, including a pair of saturable
magnetic cores of high permeability having a sharp knee
in the saturation curve thereof, and including first and
second windings on said cores with each winding having
a portion thereof extending about a respective one of said
cores, the winding portions on cne of said cores being
in the same sense and the winding portions on the other
of said cores being of mutualy opposite sense, said cores
and said windings being arranged to be balanced in the
absence of directional magnetic fields in said cores  so
that excitation of one of said windings produces substan-
tially no cutput from the other of said windings, separate
information sources for said cores including respective
magnetic field imposing means operable to cause satura-
tion selectively of neithter one or of either one, or of
both of said cores, high output being produced from one
of said windings in response to excitation of the other of
said windings only when one of said cores is driven into
saturation while the other is not.

6. A magnetic transducer in accordance with claim 5,
further inclnding means providing magnetic bias partway
toward saturation, in each of said cores, each of said
magnetic field imposing means being polarized in the
sense to aid the bias in the corresponding core.

7. A coincidence detector, including a pair of saturable
magnetic cores of high permeability having a sharp knee
in the saturation curve thereof, and including first and
second windings on said cores with each winding having
a portion thereof extending about a respective one of
said cores, the winding portions on one of said cores
being in the same sense and the winding portions on the
other of said cores being of mutually opposite sense, said
cores and said windings being arranged to be balanced in
the absence of directional magnetic fields in said cores so
that excitation of one of said windings produces sub-
stantially no output from the other of said windings, and
a pair of separate and mutually independent selectively
operable information sources and a pair of magnetic de-
vices controlled by said information sources, respectively,
each of said cores being disposed, respectively, in position
to respond to a respective one of said devices, said wind-
ings and said cores remaining balanced when said devices
are magnetically alike, and said windings and cores being
unbalanced when said magnetic devices are magnetically
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different and substantial output then being produced from
one of said windings in response to excitation of the other
of said windings.

8. A coincidence detector, including a pair of saturable
magnetic cores of high permeability having a sharp knee
in the saturation curve thereof, and including first and
second windings about said cores with each winding having
a portion thereof extending about a respective core, the
winding portions on one of said cores being in the same
sense and the winding portions on the other of said cores
being of mutually opposite sense, said cores and said
windings being arranged to be balanced in the absence of
directional magnetic fields in said cores so that excitation
of one of said windings produces substantially no output
from the other of said windings, a pair of separate and
independent information-supplying devices for said cores
including respective selectively operable magnetic devices
each including a core and a coil thereon, the core of at
least one of said devices being of semipermanent magnetic
material, said pair of saturable magnetic cores being asso-
ciated with a respective one of said selectively operable
devices to respond to the magnetic condition thereof,
high output being obtained from one of said windings in
response to excitation of the other of said windings only
when one of said devices is magnetized while the other
is not.

9. A coincidence detector, including a pair of saturable
magnetic cores of high permeability having a sharp knee
in the saturation curve thereof, and including first ‘and
second windings on said cores with each winding having
a portion thereof extending about a respective core, the
winding- portions about one of said cores being in the
same sense and the winding portions about the other of
said cores being of mutually opposite sense, said  cores
and windings being balanced in the absence of saturating
directional magnetic fields in either of said cores so that
excitation of one of said windings produces substantially
no output from the other of said windings, means for
magnetically biasing each of said cores partway toward
saturation, a first information-supplying means selectively
operable to impose a magnetic field on one of said cores
of the same polarity as the bias therein and additional in-
formation-supplying means selectively operable to impose
a magnetic field on the other of said cores of the same
polarity as the bias therein, thereby to cause saturation
of neither one of said cores or of a respective one of said
cores or of both said cores; high cutput being obtained
from one of said windings in response to excitation of the
other of said windings only when one only of said cores
is driven into saturation.

10. A coincidence detector in accordance with claim
9, wherein at least one of said selectively operable means
includes a semipermanent magnetic core and a ‘winding
thereon.

11. A coincidence detector having a pair of windings
including one winding divided into two portions, two
saturable magnetic elements, each element forming a por-
tion of the magnetic circuit through a respective one of
said two winding portions, said two portions of said one
of said windings having equal and opposite coupling to
the other of said windings in the absence of unequal uni-
directional magnetic fields in said magnetic elements, and
a pair of separate information-supplying devices including
respective magnetic field-imposing elements associated at
least predominantly with a respective one of  said two
saturable elements and operable to develop balanced sat-
uration therein, said- magnetic field-imposing elements be-
ing individually effective to develop unbalanced saturation
in said saturable elements, whereby excitation of one of
said windings preduces high output from the other of
said windings only in response to individual actuation of
said elements.

12. A coincidence detector, including a pair of mu-
tually independent and selectively operable information
sources, a pair of saturable magnetic components, respec-
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tive windings coupled to said components, and electric
exciting means therefor, said windings and said cores be-
ing balanced in the absence of imposed magnetic field for
providing substantially equal response to impressed elec-
tric excitation, said information sources each having a
magnetic field impressing means in control relation to 2
respective one of said magnetic components, and output
connections to said windings arranged to cause mutual
cancellation of the responses of said windings to excita-
tion when no magnetic field is impressed on said magnetic
elements by said magnetic field-impressing means, the
latter being arranged to maintain cancellation of said re-
sponses when both information sources cause unidirec-
tional ‘magnetic fields to be impressed on said saturable
components, whereby substantial uncancelled - output is
obtained at said connections only when ons, but not both,
of said information sources causes a magnetic field to be
impressed on its related saturable component, and mag-
netic means biasing said saturable magnetic components
partway toward saturation in the aiding polarity relative
to the pair of magnetic field-impressing means, respec-
tively.

13. A coincidence detector in accordance ‘with claim
12, wherein at least one of said information sources in-
cludes 2 semipermanent. magnetic core -element and a -
winding thereon.

14. A coincidence detector including a pair of mag-
netically sensitive devices adapted to produce -an electrical’
output in response to magnetic input, two separate in-
formation sources selectively operable for providing mag-
netic input to said devices, respectively, and means to
convert the electrical output, if any, from-one of said
devices to a- magnetic input to the other of said devices
in the sense to cancel the selectively-provided magnetic
input thereto so as to evidence coincidence both when
no magnetic input is provided to either of said ‘devices
and when both devices have selectively provided magnetic
input. .

15. A coincidence defector including first and second
parts of saturable ferromagnetic material, means to detect
unequal magnetization therein, said means including ex-
citing signal means and a pair of windings -about said
saturable parts, respectively, and separate selectively oper-
able mutually independent means for imposing respective
information representing magnetic fields on said saturable
parts, said last-named means including  at least one
semipermanent magnetic part, a winding thereon and- an
information signal source cennected to said winding.

16. A coincidence detector inchuding like first and
second .parts of saturable magnetic materjal, means fc?r
detecting magnetic - unbalance between said = magnetic
parts including means for impressing like varying mag-
netomotive forces on such parts and: thereby driving such
parts through portions of  their magnetization - curves,
winding means about said parts having induced therein
signals representing the magnetic conditions in said mag-
netic paris, said magnetic parts and said unbalance- de-
tecting means being constructed so that the induced sig-
nals are equal and opposite both when said magnetic
parts are undisturbed and when said magnetic parts are
exposed to like magoetic changes, and separate informa-
tion sources for said magnetic parts including respective
magnetic elements each associated at least predominantly
with a respective one of said magnetic parts for impress-
ing successively changing information thereon magnefi-
cally. :

17. A coincidence detector inciuding a first part of
saturable ferromagnetic material and a winding thereon,
a second part of saturable ferromagnetic material and a
winding thereon, an excitation signal source for providing
magnetizing - current variations for driving said - parts
through at least a portion of their magnetization - curve,
unbalance detecting means coupled to said windings and
arranged ‘to provide substantially no output when said
ferromagnetic parts are in like magnetic states, both when
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neither part has a sustained magnetic field therein and
when both parts have like magnetic fields therein and
said unbalance detecting means being effective to pro-
duce an output in response to different conditions of mag-
netization in said ferromagnetic parts, a pair of signal
input windings disposed to impress information-represent-
ing magnetic fields on said saturable ferromagnetic parts,
respectively, and separate information sources connected
to said pair of input windings. .

18. A coincidence detector in accordance with claim 17,
including a semi-permanent magnetic core in at least
one of said signal input windings,

19. Coincidence detection apparatus including a first
electrically excited, magnetically sensitive device of the
balanced type that produces no significant output in the
absence of a uni-directional magnetic field, electrical ex-
citing means therefor, a selectively operable information
source including magnetic field impressing means in con-
trol relation to said first magnetically sensitive device, a
second electrically excited magnetically-sensitive device
of the balanced type that produces no significant output
in the absence of a uni-directional magnetic field, a second
selectively operable information source including mag-
netic field impressing means in control relation to said
second device, and electrical exciting means for said sec-
ond magnetically sensitive device having input connections
from the output of said first device, whereby output from
said second device occurs only in response to information
input causing magnetic fields to be impressed on both said
magnetically sensitive devices, ,

20." A coincidence detector, including a pair of mutual-
ly independent and selectively operable information
sources, a pair of saturable magnetic components, re-
spective windings coupled to said components, and electric
exciting means therefor, said windings and said cores being
balanced in the absence of imposed magnetic field for
providing substantially equal response to impressed elec-
tric excitation, said information sources each having a
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magnetic field impressing means in control relation to a
respective one of said magnetic components, and output
connections to said windings arranged to cause mutual
cancellation of the responses of said windings to excita-
tion when no magnetic field is impressed on said magnetic
elements by said magnetic field-impressing means, the
latter being arranged to maintain cancellation of said
responses when both information sources cause uni-direc-
tional magnetic fields to be impressed on said saturable
components, whereby substantial uncancelled output is ob-
tained at said connections only when one, but not both,
of said information sources causes a magnetic field to be
impressed on its related saturable component,

21. A coincidence detector including first and second
electrically excited magnetometer devices responsive to
respective impressed magnetic fields, means connecting
said devices in the sense to cause mutual output cancella-
tion in the absence of a control magnetic ficld on either
one of said magnetometer devices, said devices also being
arranged to have mutually cancelling output when like
magnetic fields are impressed on both, whereby substan-
tial uncancelled output is obtained only when one only
of said devices has a magnetic field impressed thereon,
and a pair of mutually independent selectively operable
sources of information, each including uni-directional
magnetic field impressing means coupled individually to
respective ones of said magnetometer devices,
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