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Filters and High Q Coils covers the overall characteristics of inductors used
in the audio filters, while fig. 1.5.4 shows the representative Q vs. frequency
plots of the different units. It is to be noted that for best performance, the
inductors should be used at low (mv) voltage levels.

The capacitars are +0%, . 7 tolerance components padded with small mica
capacitors to resonate with the coils at the design frequencies. To keep the
bandwidth and the resonant gain as constant as possible, precision resistors
were used throughout.

The design values of the various components appear inFigure 1.5.5. RL
refers to the internal equivalent resistance of the inductor measured at the
center frequency, P.p is the value of the padding resistor required to bring the
Q down to 40, the ri’s are the resistence values, which, in combination with
RL and Rp would yield the appropriate filter bandwidths, and the Ri’s are the
actual resistors on the filter panels. P.i in parallel with the input resistance
of the next stage is equal to T

Figue 1.5.6 shows the measured resonant frequencies and bandwidth of
the 45 filters with all possible settings "

Before deciding on the simple passive filter described above, several
other approaches were explored. Odarchenko (see Filter and Multivibrator by
A. Odarchenko) worked on a continuously variable center frequency filter based
on the well known parallel.T null network. The chief difficulty here was inter-
action between frequency and bandwidth adjustments, and insufficient frequency
variability. Liskov tried shifting the poles of a two-stage R-C filter with
an active feedback network, bt - 14 not ot *ain a sufficiently narrow bandwidth
without oscillations. Commercial variable parameter bandpass filters begin at
about $250 a plece. A flrm of consulting enc'-eers submitted a bid far the whole
filter network at $8000 In view of these impasses, the several requirements
for the filters were somewhat relaxed, resulting in the adoption of the resonant
L-C circuit. Components for the latter averaged about $20 a filter.














































































(HAPTER 2 - THE ADAPTIVE SUSTEM

2.0 Introduction

&%

The input to each A‘Q' unit {referred to henceforward as the A-unit)
may consist of up to twenty delay multivibrator signals. Plugboard no. 1

permits the arbitrary assigmment of positive or negative signs to these signals.

The A-unit itself compr.ses a differential amplifier, an adjustable
threshold, a variable pulse stretcher, and a carrier gate (see below). The
role of the pulse stretcher is to smooth the sum of input signals to the
R-units. The A-unit outputs are accumulsted by an activity indicator, which
displays the level of A-unit sactivity throughout a word on the CRT in the

control room.

The memory consists of 12,000 tape wound cores, arranged in a 12 by
1000 matrix, as shown in figurz 2.0.1. When the threshold of an A-unit is
exceeded by the algebrai: sum of the signals from the delay multivibrators to
which it is connected, it opens a carri=r gate, permitting a 100 K¢ signal
to pass through the drive winding of the twelve cores to which it is connected.
The active cores generate a 220 Xc  signal !second harmonic) proportional
to the stored setting /remaneat flux) Tre algebrai: sum (phase reversal
denotes sign reversal; of the signs)! generated in the sense winding (which
corresponds to one column of the matrix, is extracted from the carrier fundamental
at the R-unit, where it now determines the state of the output flip-flop. The
sense winding also serves %o increment and decrement the stored flux (by means

of pulses;, and for erasure.

The R-unit amplifier can be cut off ty the response freezing signal from
a word termination detector to prevent further changes in the state of the R-unit
after an input message has been completed. Precautions are also taken to
minimize the effect of ncise by ensuring that the R-unit will change its state
only if the change in the input is greater than a preset amount. Both the input
and output of the F-unit may be monitored in the control room, and the latter
is also printed by the automatic typewriter after each word.
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2.4 Weight Cores

£.2 Tobermorv Memory Matrix
6.7 Memory Matrix Wiring Diagram
6.4 Reack and Connector leyout for A-unit Cabinets

™e megnetic integretor used in Tohermary's memory metrix 1s derived
frop the sccond hermoni- weight proposed by Herold Crafis. The original
work is deseribed in A Magnetic Varisbdle Gain Compenent for Adaptive Networks
by H.S. S-afts. Technical Report No. 1851-2, Solié State Electronics letoratory,
Stanford Electronics weborenosies, Stanford University, Stenford, Cal.,
December 1962.

The function of the integratx is simply to Turnish an indication of the
algsbraic sur of tne squal sized reinforcement increments it has received in a
cer—zin time interval. The two properties necessary to fulfill this function
cre & Dpassive memory mechanism, and & non-destructive readout. In tke present
decign, the memory festure is a consequence of remanent magnetism in square
1nop cores. wniie the besis of the non-destructive readout is the even harmonic
distortzon introduced by an iron core transformer wren thie core is approaching

saturation.

4 detailed anslysis of the harmonic generating process cannot be under-
taken without a thorough understanding of the energy levels involved in the
various kinds of elemental switching procesces (Gomain rotation, wall mcvement,
and wall building). PFurther complications sre introduced by the presence of

ed curants in the high conductivity alloy tape cores, and by non-nomogeneous
b

boundary conditions.

Very rougnly whet happens is &s follows. When the majority of tae
domains in the core are elready lined up in one direction, further magnetomotive
foree in the same direction will not be as effective in inducing domain
movement, nence fiux chenge, as maeznetomctive force in the opposite direction.
With & simucoidel current drive, this meens thet the counter e.m.f. (or the
e.m.f. in srotner winding) induced by Lenz's law will have a considerable second

harmonls component. The behavior of the core in terms of the hysteresis loop































































































































































Charles Kiezsiing
Purpose:
1. To prepare the tave recoriing o e Jsed oy Tobermory. This

tape contains:
A. Track 1 audio informeticn
B. Track 2 digitali i~formation
1. desired R unit :ode
2. heading and =ry ctner informetlon sbout that word
2. To recover the digitzal iarormeticn from the tape and load the
D register.
3, Print out the contents ¢f ~h: T regicster, print out the response
of Tobermory indicsatina Y- ors belvesn response and desired
response. Print out wni.n F units had been re-enforced for that

word.

Functions, their operatiocn, irp.is and oUlD.TIs

Function A
Operation:
1. Cocnverts the 7 b E=

2. Encodes typewriter rfunctions Into & 7 bit even parity code and

o+a2ti1el _ode into & 7 bit serial code.

then seriaiizes tne c2de.

Inputs

1. Typewriter
2. Clock pulses 7
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1. Serialized line tc tare moCulatuer

2. Parallel output from register to function B for decoding
"1" and "0".
* B . = . e 0t >
The serialized code is separa-=d i7tc & 1 line and "0" line which

g0 to the tape moGulator.














































































