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5 Claims. (C. 307-88) 

The present invention relates to a switch core matrix 
having cores made of magnetizable material of approxi 
mately rectangular hysteresis curves. At every cross 
point of such matrix hereinafter referred to as inter 
sections of the columns and rows, a positive and a nega 
tive current pulse is to be produced and to be conveyed 
to an associated load, which load may be the row or the 
column wire of a storage matrix. 
The switch core matrices known in the art have a sin 

gle switch core at each intersection, and this core has 
an output winding connected to an associated load. A 
core is excited upon column and row coincidence and a 
positive and a negative output pulse succession is pro 
duced, provided the output circuit contains an appreci 
able ohmic component besides the inductive component. 
The impedance of a storage matrix thus controlled by a 
switch core matrix is predominantly inductive when 
either one of its row or its column wires is excited at 
about half of the current necessary for saturation. Thus, 
in the switch core matrices known per se, every output 
switch matrix circuit (which is an input circuit for the 
storage matrix) must contain an additional ohmic re 
sistance. Further disadvantages of the known switch 
core matrices will be discussed later. 

it is an object of the present invention to provide a 
novel and improved switch core matrix. 

t is another object of the invention to provide a novel 
and improved wiring circuit for the excitation of cores 
in a switch core matrix. 

It is a further object of the invention to provide a 
switch core matrix using cores of considerably smaller 
saturation flux than the flux required for saturation of 
the cores in known switch core matrices. 

It is a still further object of the invention to reduce 
the power input requirements of switch core matrices. 

It is another object of the invention to reduce noise 
pulses in the output circuits of switch core matrices. 

It is a further object of the invention to reduce the 
time interval between operation cycles in switch core 
matrices. 

It is an additional object of the invention to equalize 
the positive and the negative pulse lengths in the output 
circuits of switch core matrices. 

It is another object of the invention to improve the 
shape of output pulses of a switch core matrix. 

According to a primary embodiment of the invention, 
each intersection in a switch core matrix is provided with 
a pair of cores, whereby one core produces the positive 
pulse and the other one produces the negative pulse, and 
the common output load of the two cores is almost ex 
clusively inductive. 

Still further objects and the entire scope of applicabili 
ty of the present invention will become apparent from 
the detailed description given hereinafter; it should be 
understood, however, that the detailed description and 
specific examples, while indicating preferred embodi 
ments of the invention, are given by way of illustration 
only, since various changes and modifications within the 
spirit and scope of the invention will become apparent 
to those skilled in the art from this detailed description. 

In the drawings: 
FIGURE 1a is a circuit diagram of a single core used 

in a prior art switch core matrix; 
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FIGURE 1b is a diagram of the hysteresis curve of 

the core used in FIGURE 1a; 
FIGURE 1c is a diagram of the output pulse succession 

of the circuit shown in FIGURE 1a, plotted against 
time; 
FIGURE 1d is another diagram of the output pulse 

Succession of the circuit shown in FIGURE1a, oper 
ated in another way than shown in FIGURE 1c, also 
plotted against time; 
FIGURE 2a is a circuit diagram of a pair of cores 

used in a switch core matrix in accordance with the pres 
ent invention; 
FIGURE 2b is a diagram showing the combined hys 

teresis loops of the cores shown in FIGURE 2a; 
FIGURE 2c is a diagram showing the output of the 

circuit shown in FIGURE 2a, plotted against time; 
FIGURE 3 illustrates schematically a switch core 

matrix in accordance with the invention; 
FIGURE 4a illustrates schematically a modified switch 

core matrix in accordance with the invention; 
FIGURE 4b shows the winding circuits on a pair of 

cores used in a switch core matrix as shown in FIG 
URE 4a; 
FIGURE 5 shows an arrangement of the output cir 

cuits of the pairs of cores shown in FIGURE 4a, to 
attenuate noise pulses. 

Referring in detail to the drawings, in FIGURE 1a, 
W is an output winding of a switch core K, said winding 
being connected in series with an inductance L and an 
additional ohmic resistor R. The core K may be biased 
magnetically by means of a current i flowing through 
a winding Wy connected to an appropriate voltage source. 
The core is thus pre-saturated, as indicated by O in 
FIGURE 1b. 
Upon coincidence of the actuation of the row and the 

column of the matrix to which the core K pertains, a 
resultant current it is passing through a common winding 
W and the core K is thus energized. This current which 
actually is a resultant of row and column excitation over 
comes the bias current i and produces the hysteresis loss 
current in and the secondary current i, in the winding W. 
(in FIGURE 1b, an equal number of windings of W, 
Wy and W is assumed.). In order to produce a current 
I in the inductive load L, the core must produce a flux 
Af=LI, bringing the saturation of the core up to point 
2 (See FIGURE 1b), whereby the secondary current i 

- reaches this value (see FIGURE 1c). During the time 
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interval of a positive current pulse in the winding W, 
i.e., during the time from the initiation of a current flow 
in Wuntil the current i is turned off (interval t in FIG 
URE 1c) the core must supply a flux Ada=I'R-t in 
order to produce the current energy loss in the resist 
ance R. Upon reversal of the excitation currenti, a flux 
Adess2API is necessary to reduce the current Ia flowing 
in the load and to produce a current of equal magnitude 
but of opposite polarity: -. The remaining flux 
Ad=-1. Rita produces the energy loss in the resistance 
R during the time of the negative current flow -I. 
This remaining flux. At thus determines the length of 
the time interval t of the negative current pulse. When 
the magnetic condition of the core reaches point 6 on the 
hysteresis loop, the current fades along an exponential 
function in time containing the time constant L/R. This 
effects an undesired prolongation of the duration of the 
cycle of the entire system by approximately three times 
the time constant value L/R. 

70 

With Ad=L'I and Ape-l'R't, there is obtained 
for the time interval t the equation 

Ad L. tes. AiR 



3. 
The time interval t can be calculated from 

Af=LI 
and Ap=Asia-Abis-la-Rita 
This results in t 

Af L L t;-(A-1) =t-f 
In other words, in such an arrangement as shown in 

FIGURE 1a, the time interval t of the negative current 
pulse is always shorter than the time interval t of the 
positive current pulse, and the difference is precisely the 
amount of the time constant L/R. 
The ratio of these pulse widths is given by 

t; Ap-Adi 
t. As, 

It is therefore necessary, for such arrangements, that a 
finite resistance R be used in order to make it possible to 
obtain a negative pulse. 

If, for example, this ratio shall have at least a value of 

the total flux between saturation Ap-Ad must be twice 
(or three times) the value of the flux 2. Af, necessary 
solely for the purpose of reversing the current in the in 
dutance L from --12 to -12. In other words, if 

to 2 
3. 

is required, 50% of the entire flux changes produced by 
the core is a loss. If 

it 4. 
re-rea arra 

it 5 
the loss amounts even to 67% of the total flux AB1--Aga. 
Thus, if 

te 

approaches 1, the loss increases considerably. 
The ratio of the inductance Ls of a saturated switch 

core to the predetermined load L. determines the primary 
voltage drop across the half-excited switch cores, i.e., 
those cores through which flows, besides the biasing cur 
rent iv, only a row current or a column current i? 2. 
This occurs when the column to which the particular 
core pertains is selected but not the row, or vice versa. 
The ratio Ls/L also determines the noise current in the 
secondary windings. But with a given magnetic material 
being used for a core, 

rv L. 
th 

where the total flux ApacAf1--Ali. Furthermore, the 
current efficiency 

y 

2Ia?i-11, 
as well as the current I itself are predetermined, so that 
IsrAE. Thus, the larger the total flux of the switch 
core, the larger must be the power delivered by the pri 
mary driving stages. This power is determined by the 
product of the maximum voltage and the maximum cur 
rent at a given time for the current increase. Also, the 
larger the total flux of the switch core, the higher will be 
the secondary noise current pulses which the half-excited 
cores Supply to the corresponding row or column wires 
of the storage matrix. 

If the pulse width ratio is 
to 2/4 (-(or i) 
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4. 
the flux difference between saturation of the Switch cores 
is to be four times (or six times) the flux. Af, required 
to satisfy the power requirement of the inductive load L. 
This rule for proportioning the core circuits results in a 
considerable increase of the primary driving power and 
in a considerable increase in the height of the disturbance 
pulses. 
The irreversible branches of the hysteresis loop have a 

finite slope. Thus, the hysteresis loss current increases 
from i to it during the time of a positive current pulse 
(when the flux changes by Apa. At the same time, the 
current in the winding W decreases from 12 to I2. The 
latter decrease is the greater the higher the flux variation 
Aq during this time interval. t. In the example above, 
Asp is three times (five times) the flux Abi required by 
the inducance L when the pulse width ratio is 

or ) it 3 5 
The thus produced slope of the output pulse is very unde 
sirable because of the very narrow tolerance of half of 
the excitation current for a storage matrix. 

In another mode of operation of a known Switch core 
matrix, having but one switch core at each of its inter 
sections, every core is designed in such a manner, that it 
becomes demagnetized completely upon every positive 
current pulse and it will be re-magnetized upon the follow 
ing negative current pulse. 
FIGURE 1d shows the secondary current is through 

the inductive load L during the time of one cycle. In 
a manner similar to the mode of operation explained 
above, a flux AdscLI is produced first by the core upon 
a coincidence of row and column excitation. This is to 
produce a current I in the inductive load L. During the 
time interval t of the positive current pulse, the core 
first changes its magnetization along the irreversible 
branch of its hysteresis loop up to point 3, thereby pro 
ducing a flux Ad=I-R "t. Thereafter, still during a 
portion of the interval ti, the magnetization of the core 
is shifted into the reverse branch of the hysteresis loop 
designating the saturation of the core. During the latter 
portion of the time interval ti, the current in the induct 
ance L fades out from I (or, more exactly, from I) in 
accordance with an exponential function having the time 
constant L/R. After a time period which is approxi 
mately 3L/R, the current is almost zero and the core 
has a saturation indicated at 7. At that time, the pri 
mary current i is shut off. As a result, the magnetiza 
tion of the core is shifted to point 4 of the hysteresis loop, 
and it produces the flux Ap, whereby a current - flows 
through the inductive load L. The remaining flux. At 
equals the flux AE2. Thus, in this mode of operation, 
the negative current pulse has a width equal to the width 
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of the positive current pulse. Upon a magnetization in 
dicated by 6 in the hysteresis loop, the current again fades 
out along exponental function in the inductive load and, 
after approximately 

L 
3. 

has a magnitude of about zero. 
As one can see from this second mode of operation of 

a device as shown in FIGURE 1a, there is a loss in time 
of about 

L 
3. 

after the positive current pulse. Thus, for a similar flux 
difference between saturation Ai-i-Ada of the core, the 
cycle here is even longer than in the first mode of opera 
tion, as explained above. Or, when in the second mode 
of operation, the cycle equals the cycle of the first mode 

s 
of operation, the flux difference A51--Asp must be higher 
in the former than in the latter. This means a still higher 
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driving stage power and higher disturbance pulses from 
a half-way excited core and, furthermore, there would be 
a steeper slope of the output pulse at the beginning there 
of. 

Turning now to the matrix in accordance with the pres 
ent invention, there is shown in FIGURE 2a a core cir 
cuit thereof and the diagrams of FIGURES 2c and 2b 
illustrate its mode of operation. In FIGURE 2a, K and 
Ki are two cores positioned at each intersection of a 
switch core matrix. There are two output windings W. 
and WI, each positioned on one core. The input excita 
tion windings are not shown, but their effect will be de 
scribed explicitly in the following. The output windings 
Wii and WII are connected in series. Each core is pro 
vided with a premagnetization winding and primary ex 
citation windings (not shown). An example of a com 
plete circuit will be explained with reference to FIGURE 
4b; it will be understood, however, that the means to pro 
duce particular fluxes, as called for in the following, can 
be carried out with conventional windings positioned on 
a core. An inductance L is connected in series with the 
windings WI and Wii. 
have the magnetization indicated with O in FIGURE 2b. 
During the time interval ti, incident to the occurrence of 
the positive current pulses in the excitation windings oc 
curring upon line and row coincidence, the total excita 
tion current for the cores shifts the flux in the core KI 
by Api = Lla, thereby inducing a current is in the wind 
ing W to flow through the inductance load L. During 
the time interval ti, the core K has its magnetization 
shifted from point 2 to point 3, whereby a flux 
Ap2*-lar ti is produced to cover the energy losses of 
the ohmic resistance r of the windings, themselves, which 
cannot be avoided. After the time intervalt has elapsed, 
the exciter current i of the core K is turned off and the 
exciter current in for the core KIt is turned on. Both 
of the cores produce the flux Ad=2Ad necessary to re 
verse the current in the inductive load L from --1 to 
-la. The core K produces the flux Ad--Ad, and 
attenuates thereby the current --1a, causing a current -1. 
to flow through the inductance (dashed lines in FIG 
URES 2b and 2c). Thus, the core KII only needs to 
produce a flux of Adi-Aq* to negatively increase the 
current in the inductance L from -io to -1, whereby 
the magnetization of the core KI is shifted to points of 
the hysteresis loop. During the time interval t-t of 
the negative current pulse, the energy loss of the wind 
ings having the inherent resistance r is produced by a 
flux change of AP4"|-|Asp2*=|ls' r. t. After the time 
interval to has elapsed, the core Ki has a magnetization 
indicated by point 6 and the current is of the core KII is 
turned off. The present fiux A$1=L-1 is just sufi 
cient to reduce the current -i in the inductance L to 
Zero. In other words, the core KII returns directly to 
saturation point O and the negative current pulse obtains 
a steep trailing edge, as shown in FIGURE2c. 

In the following, the two devices shown in FIGURES 
1a and 2a are being compared. 

(1) In an arrangement using two cores, the core KI 
(FIGURE 2a) is proportioned to merely produce a flux 
difference Adi--Ads'', the latter sum exceeding the flux 
AP1 desired by the inductive load only by an amount 
AP2'-lar ti, due to the unavicdable energy loss in the 
windings. The core K is proportioned only to produce 
a flux AR1. Thus, the flux to be produced by the two 
cores totals 2Ap1--Alps. This sum is considerably small 
er than the flux Apa--Asp to be produced by the single 
core of FIGURE 1a. In the assumed example, employ 
ing a single core, the required flux 2Aqs--Ad, where 
s0 and, therefore, Ada-0, is theoretically only 50% 
(or 33%), practically 60% (or 40%) of the required flux 

The bias causes both cores to 
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6 
Ad1--Asp2=4AP1 (or 6AP1) of one core in the present 
arrangement, if the ratio of the puse width 

t, 2/- 4 
F3 or 5 

Consequently, if a double-core arrangement is used, the 
switching power to be produced by the primary driving 
stage and the secondary disturbance pulses of semi-excited 
cores are considerably smaller than they are in a single 
core arrangement, because the said power and the said 
disturbance pulses increase with the total flux change of a 
COe. 

This advantage shows of particularly where the opera 
tion takes place with a high current efficiency factor of 
21/i which, in turn affects the driving power require 
ments. 

(2) During the time interval ti, the magnetization of 
the core K of a double core arrangement merely shifts : 
by the small amount of Ap=Irt, on the irreversible 
branch of the hysteresis loop having a finite slope. Thus, 
the slope of the current during this interval t is consider 
ably reduced as compared with the corresponding slope 
when a single core arrangement is used, wherein the 
long portion Ap2=Iarte3Asp (or 5Adb1), on the ir 
reversible branch of the hysteresis loop is required to be 
covered during the time interval. t. 

(3) When a double core arrangement is used, the pulse 
width ratio amounts to 

to 
i=1 

and the trailing edge of the negative current pulse slopes 
down steeply and the slope does not follow a relatively 
slow exponential function having a time constant of L/R. 
The time of one cycle totals only t--t=2t, which is 
given by the load requirements, to which sum merely the 
naturally finite slope of leading and trailing edge is added, 
said slopes being determined by the driving stage. There 
are no waiting periods between pulses which must elapse 
during a proper operation of the switch core matrix. 

Having now fully disclosed the salient element used in 
the present invention, examples of complete arrangements 
thereof are being explained in the following with refer 
ence to FIGORES 3, 4a and 4b. 

in FIGURE 3, there are illustrated m lines and n rows 
of a switch core matrix having pairs of cores KI, KII; 
K12, K12" . . ., Kin', Kin"; Kai, Kei'; Kaa, Kai 
K2n', Kan' ...; Kmi, Kmi"; King', Kma. 
Kmn". 
Every core is provided with a bias winding connected 

to an appropriate voltage source similar to the winding 
Wy, shown in FIGURE 1. Every core is further pro 
vided with a pickup winding corresponding to the wind 
ing W, shown in FIGURES 1a and 2a. Pickup wind 
ings of corresponding cores are connected in series, as 
shown with the windings WI and WII, as shown in FIG 
URE 2a. s 

FIGURE 3 shows n 'm arrangements, are shown in FIG. 
URE 2a. Furthermore, there are provided in electronic 
timing switches S.1, S2, . . . Sam, adapted to turn on 
and of the current in column excitation wires 31, 31II; 
32, 32'; . . . 3', 3n", respectively. These column 
wires pass through the cores, as shown, and it is to be 
understood that they have appropriate windings connected 
in series to excite the said wires. Line wire 31, 32.I . . . 
3n' terminate at a common conductor 41 which is con 
nected to the negative terminal 46 of a voltage source via 
an electronic time switch St, while column wires 31II, 
32", . . . 3" terminate at a common conductor 42 
which is also connected to the negative terminal 46 of the 
said voltage source. Every one of the wires has inserted 

diode Pai Dzi", D2, D.", . . . D, D, respec 
tively. It will be appreciated that, for example, the wire 
31' is connected in series with the diode Di' and with the 
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switch S, and the wire 31I is connected in series with the 
diode D and with the switch St, while these two 
series circuits are connected in parallel and are further 
connected in series with the electronic switch S, the latter 
being connected to a positive terminal 47 of the voltage 
source via a conductor 43. The cores K1, Kai to Kir 
are passed by a common row wire 51, cores K1, K2, 
to Kma" are penetrated by a common row wire 52 and, 
correspondingly, cores Kin', K2 to Km are penetrated 
by a common wire 5. Cores forming the in-between 
rows are correspondingly penetrated by common wires. 
Furthermore, cores Kii, Kai to Kmit are penetrated 
by a common row wire 51 connected to wire 511; cores 
K12", K22" to Kma" are penetrated by a common row 
wire 52 which is connected to wire 52. 
The cores of the following rows are penetrated by 

common row wires which are, in turn, connected to the 
corresponding wires penetrating the cores marked with 
I. Wires 51, 52 to 5 are connected to a common 
line 44 which, in turn, is connected to line 4A and to 
switch S. Correspondingly, the wires 51-II, 52II to 
Sn" are connected to a common line 45 which, in turn, 
is connected to line 42 and switch STI. 
The wires 51, 51, 52, 52, to 5, 5II are con 

nected in series with diodes Ds, Din, D., D.II, Dsn', Ds, respectively. 
Thus, the wire 51 is connected in series with the di 

ode Ds", said wire 51 being connected with the diode 
Ds" and these two series circuits are connected in paral 
lel and are further connected to the positive terminal of 
the voltage source via an electronic switch S. Cor 
respondingly, the wire 52 with diode D is connected 
in parallel to the wire 52 with diode D.II and both 
are connected in series with the switch SI which, in 
turn, is connected to the positive terminal of the voltage 
Source. The other row wires are connected correspond 
ingly and, finally, wire 5, with diode D.I is connected 
in parallel to the wire 5, and the diode D.II, while Sl. 2 

both are connected to the positive terminal via an elec 
tronic switch Ss. 

It will be appreciated that there are two matrices of 
cores which correspond to each other. Thus, core KI 
and Kii", K12 and Kisi . . . form pairs of switch cores 
and the entire device becomes a double-core matrix ar 
rangement. 
When, for example, the electronic column switch Sn 

is closed, column m is selected and, furthermore, when 
electronic switch Ss2 is closed, the second row is selected 
and the core pair Km and Kmar may be energized. 
This is caused by closing the switch SI for the time of 
a positive current pulse and by closing the switch SII for 
the time of a negative current pulse. Upon closing 
Switch S, the switch SI is opened simultaneously. The 
Switches S and Si thus energize those cores which were 
Selected by any of the switches S1 to S and by 
any one of the switches S1 to Ss. The diodes 
avoid the excitation of the cores of group II dur 
ing the positive current pulse and the excitation of the 
cores of group I during the negative current pulse via 
shunt paths. Considering, for example, the case dis 
cussed above, wherein the switch S was closed for 
Selecting row 2, and wherein for the time of the positive 
current pulse switch SI was closed. Thus, there was 
flowing a current through the wire 52. The switch SII 
was still open, because no current is supposed to flow 
through the wire 52 during the time of a positive pulse. 
However, Suppose diode Ds were not there, a current 
would flow from the positive terminal via closed switch 
Ss2, wire 52, wire 51, wire 5, line 44, closed switch 
S to the negative terminal. Similar parallel currents 
could flow through all other wires of group II if the di 
odes were omitted. Thus, without diodes, there would 
be a strong excitation of the cores in group II during 
the time of a positive pulse, even if the switch SII were 
open. - 
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When, for example, the core pair Km and Km is 

selected by closing the switches Sam and Ss2, the switch 
SI is closed for a first time interval and switch S is 
closed immediately thereafter for a second time interval 
of a length equal to the first time interval. The cores 
K. and KII are energized thereby in a manner ex 
plained with reference to FIGURES 2a to 2c and, upon 
selection of any core pair, similar excitation will result, 
FIGURE 4a illustrates a modification of the device 

shown in FIGURE 3. For the sake of facilitation, the 
matrix shown has three columns and three rows, but it 
is to be understood that this number is in no way a lim 
itation of the concept of the invention and any other 
number of columns and rows may be used, whereby 
the number of rows may not necessarily be equal to the 
number of columns. Core pairs are shown in related 
position and they are penetrated by common column 
wires 61, 62 and 63. 
There are three pairs of row wires 71,71; 72,72; 

737, 73II; and each wire pair penetrates each core of its as 
sociated row. However, the fluxes produced in each 
core by different wires oppose one another. Diodes are 
inserted only in the row wires because the diodes in 
the column wire may be omitted. It is to be under 
stood that, in a given matrix, the designation rows and 
columns is arbitrary. Thus, either the row diodes or 
the column diodes in FIGURE 3 may be omitted. The 
arrangement of FIGURE 4a has the advantage over that 
in FIGURE 3, that a compensation of the noise pulses 
can be provided, said compensation being explained 
more fully with reference to FIGURE 5. 
The exact circuit of the windings for every one of the 

core pairs is shown in FIGURE 4b. The cores are gen 
erally designated by Kii and Kii in general. Every 
core has five windings Will",Will", Wils', Wil4, Wikis", 
and War, W, War, Wild, Wills, respectively. 
Wii and WII are connected in series and to the volt 
age source via a switch Swim to produce a pre-magnetiza 
tion, shifting the two cores into the position of negative 
remanence (point O in FIGURE 2b). The windings 
Wii and War are also connected in series, but they 
produce fluxes in the two cores of equal magnitude but 
opposite to the fluxes produced by windings Will' and 
War. These windings Well and War are inserted in 
the column wire which would be designated in FIGURE 
4a with GI controlled by switch S1, wherein k can be 
an integer from 1 to 3 and l can also be any integer from 
1 to 3. The windings Wells and Wils are connected in 
series, but in such a manner that winding Wels' produces 
a flux of the same magnitude in the same direction of the 
flux produced by winding Will', while winding Wils 
produces a flux of equal magnitude in the same direction 
as the flux produced by winding Wii. Upon closure 
of switches Ss and S during a positive pulse, the pre 
magnetization of core Wiki by winding Will is compen 
sated to zero, while the pre-magnetization of core Kirby. 
winding Willii is increased towards negative saturation. 
If both switches Sk and S1 are closed upon coincidence 
of row and column for selecting core pair Ki and KIT, 
the magnetization of core K is reversed and shifted into 
positive saturation. Thereby, a pulse is produced in an 
output winding Wiki and in its load Lk which is an as 
sociated column or row wire of a storage matrix (not 
shown.) The fourth windings War and War are con 
nected in parallel but in such a manner, as to oppose the 
fluxes produced by windings Wils and War. Upon 
a negative current pulse, switches S1 and S are closed 
and the core Kiki is shifted even more into negative 
saturation. While in the second core K, the pre 
magnetization produced by winding WII is cancelled 
to Zero. Switch Sak is still closed, thus, core K remains 
negatively saturated. The magnetization of core KI is 
shifted to positive saturation, whereby an output pulse is 
produced in winding Wils, connected in series with 
winding Wils. Due to the direct series connection of 

s 
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the windings Wil, and War, the noise pulses compen 
sate each other in the fifth windings, which are connected 
to produce oppositely directed pulses. The noise pulses 
occur, due to the slight slope of the saturation branches 
of the hysteresis loop of half-way excited cones. 
FIGURE 5 illustrates how the noise pulses are can 

celled which pulses are produced by the half-way excited 
cores of a switch core matrix in accordance with the in 
vention. This figure shows the output windings of the 
first row of the matrix shown in FIGURE 4a, Wis, 
Wis, West, Wats, Was", Wals. Winding W115 
is the output winding (the fifth winding according to the 
circuit shown in FIGURE 4b), of core K1 and is 
connected in series with windings Wils of core Kii, in 
a manner also shown in FIGURE 4b. These two wind 
ings are connected with output inductance L11. Accord 
ingly windings Wats and Wils of cores Wii and War 
respectively of FIGURE 4a are connected in series with 
output inductance L21. Thus, windings Was and Waist 
are connected in series with output inductance L. All 
three series circuits are connected in parallel and they are 
all connected in series with an inductance L. The wind 
ings of the second and third row are connected corre 
spondingly and have series inductances L2 and L3, re 
spectively. 

Thus, in every one of the three rows of a matrix, the 
series circuits of the output windings and the inductive 
output load of each of these circuits are connected in 
parallel and they are connected in series with a common 
inductance. Li, L2, La. The latter compensation induc 
tances are designed in such a manner that, upon a current 
pulse therethrough, the voltage drop produced thereby 
equals the disturbance pulse produced in any one of the 
output windings of any row when the cores, as described 
above, are initially half-way excited. 
The examples shown in FIGURES 4a, 4b and 5 ii 

lustrate that the switch core matrix in accordance with 
the present invention provides for a theoretically com 
plete cancellation of noise pulses. Even though in prac 
tice one can reduce the noise currents to a fraction of 
their signal magnitude, the invention provides for a con 
siderable improvement along the same line as the possible 
reduction of all the core columns, as outlined above. 

I claim: 
1. In a switch core matrix having intersecting column 

and row conductors and having a core circuit at each 
intersection of a column and a row, said core circuits 
each comprising a pair of permeable cores each having 
a substantially rectangular hysteresis loop, an output wind 
ing on each core of the pair and connected in series with 
means for producing first a positive and thereafter a nega 
tive pulse in a predominantly inductive load connected 
thereacross; first and second exciter windings on each 
core of the pair, one of the windings on each core being 
excited by a column conductor and the other winding on 
each core being excited by a row conductor; bias wind 
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ing means on each core normally biasing the cores of each 
pair to saturation in opposition to the exciter direction 
of both associated exciter windings, and switch means to 
selectively excite one row conductor and one column con 
ductor in the matrix. 

2. In a matrix core circuit as set forth in claim 1, 
one core of each pair having a different saturation flux 
than the other core. 

3. In a core matrix as set forth in claim 1, said switch 
means comprising selector switches selecting the row 
conductor and the column conductor to be excited, and 
exciter switch means successively energizing one core to 
produce in the output winding a pulse of one polarity and 
then energizing the other core of the pair to produce 
in its output winding a pulse of the opposite polarity. 

4. A core circuit to be inserted at each column and 
row conductor intersection in a switch core matrix, com 
prising a first and a second core each having a substan 
tially rectangular hysteresis loop, bias winding means 
to pre-magnetize said first and said second cores, first 
exciter winding means connected to a column conductor 
to selectively magnetize said first and said second cores 
in opposition to said pre-magnetization, second exciter 
winding means connected to a row conductor to selec 
tively magnetize said first core in opposition to said pre 
magnetization and said second core in opposition to the 
Tmagnetization caused by said first exciter winding means, 
third exciter winding means actuated in positive relation 
ship with and immediately after operation of said sec 
ond exciter winding means and adapted to magnetize said 
first core in opposition to said magnetization caused by 
said first exciter winding means and to magnetize said 
second core in opposition to said pre-magnetization, an 
inductive load, first output winding means adapted to 
derive an output from said first core, and second output 
winding means connected in series with said first output 
winding means through sad load and adapted to derive 
an output from said second core, said output windings 
producing successive positive and negative pulses in said 
inductive load. 

5. A switch core matrix including at each column and 
row intersection a core circuit as set forth in claim 4, and 
the output winding and load circuits of each core circuit 
in one conductor being connected mutually in parallel; 
and the parallelly connected circuits being connected in 
series wtih a common load inductance, the common load 
inductance being so proportioned that the voltage drop 
caused by a current pulse in one of the output circuits 
cancels the noise pulses from the other output circuit 
associated with the same selected conductor. 
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