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SECTION I 

GENERAL DESCRIPTION 

1-2. SCOPE. This manual contains information necessary for 
installation, operation and maintenance of the core buffer 
memories which comprise the 144-A series. The 144-A series 
contains the following buffers: 144-BA-4A, 144-BA-8A, l44-BQ-4A 
and l44-BQ-8A •. 

1-3. MODEL DESIGNATIONS. The model designation explains the 
storage capcity, character-bit length and operating mode of the 
particular buffer as follows: 

Character Operating Character 
C.apacity Mode Length ibits) 

144 BA. 4 

144 BA. 8 

144 SO 4 

144 BQ 8 

1-4. The designation BO indicates that loading and unloading of 
characters may be interlaced in any sequence, as long as the 144 
character capacity is not exceeded. Clearing of the BO models is 
required only at the start of operations. 

1-5. The designation BA indicates the following: 

(a) Addressing circuits must be cleared a;fter a load 
operation, prior to the unloading of information. 

(b) Address and storage circuits must be cleared after an 
unload operation prior to the loading of additional information. 
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.1-18. POSITIVE CURRENT STABILIZER. The positive current stabilizer 
is connected between the power supply and the two phase drivers. 
It stabilizes current which is steered by the magnetic switches 
through the storage system. Current flows from the positive 
current stabilizer, through the two phase driver, the magnetic 
switch, and the storage system to ground. 

1-19. DIGIT DRIVER. The purpose of the digit driver is twofold: 

(a) It prevents current flow through the inhibit winding 
of a matrix plane so that the magnetic state of a storage core may 
be switched by drive currents from the magnetic switch. It does 
this by presenting a high impedance to the inhibit current source 
at the proper time. 

(b) It permits current flow through the inhibit winding of 
a matrix plane to prevent a core from being switched. It does 
this by presenting a low impedance to the inhibit current source 
at the proper time. 

1-20. The timing of the digit driver currents is controlled by 
gating levels from the input sync amplifier. Each digit driver 
printed circuit card contains four information inputs, four gate 
inputs and four outputs. 

1-21. READ AMPLIFIER. The read amplifier receives a signal pulse 
from the storage system during the time that information is being 
unloaded from the buffer. At this time the read amplifier is 
enabled by a strobe pulse from the strobe generator. The strobe 
pulse permits the read amplifier to produce information bits at 
the output lines of the buffer only at the p:r:-oper time. Each 
read amplifier printed circuit card contains four read amplifier 
circuits. Each amplifier circuit contains an information input, 
a strobe input and an information output. 

1-22. STROBE GENERATOR. The strobe generator receives a pulse 
from the input sync amplifier whenever the ferrite core switching 
currents flow in the matrix. Gating levels from the input sync 
amplifier control the operation of the strobe generator so that it 
produces a load strobe output pulse during each load operation and 
an unload strobe output pulse during each unload operation. The 
load strobe pulse is used to gate the load coincident current 
detector. The unload strobe pulse gates the unload coincident 
current detector and the read amplifiers. 
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1-8 

operating Mode 

144-BA Buffers . . . . . . . . Continuous loading of 
any number of characters 
up to 144. Continuous 
unloading of characters. 
Address clearing required 
after loading. Master 
clearing (address and 
storage) required prior 
to reloading. 

144-BO Buffers • • • • • • • • Characters may be 

Cycle Time . . . . . . 

loaded or unloaded 
continuously in any 
interlaced pattern. 
Address and storage 
circuits must be cleared 
at the start of 
operations. 

10 microseconds 

Rate of Operation • . . . 100 kc maximum 

Sync Pulse Requirements 

Polarity 

Pulse Amplitude • 

Peak Limits • 

. . . either positive or 
negative 

• • 3 to 10 volts 

. . . -12 and +12 volts 

Leading Edge . . . . . • 0.1 to 0.7 us (10% to 
90%) 

Duration ••••••••• 1.0 to 3.0 us between 
pOints of 90% amplitude 

Trailing Edge •••••• 0.1 to 3.0 us (90% to 
10%) 















If the buffer is not completely emptied 
of information during the unloading 
process, the remaining characters will 
be destroyed by the following master 
clear pulse. 

3-11... CIRCULATING REGISTER (SQ BUFFERS ONLY). During this mode 
of operation, a block, of characters is first loaded into the 
buffer and the buffer is put through a program of loading and 
unloading. In this case, each character unloaded is returned to 
the buffer during the following load operatioh and the length of 
the information loop is determined by the length of the original 
block of characters. The register length is therefore equal to 
the number of characters stored in the buffer and may be changed 
by loading or unloading characters as required. 

3-12.. PARALLEL OPERATION. Two or more buffers may be connected 
for parallel operation in either the data transfer or the 
circulating register mode. The two buffers then operate as a 
single unit with the same l44-character capacity but with a 
larger character bit length. 

3-13. SERIES OPERATION. Two or more buffers may be connected in 
series to increase the character storage capacity by multiples of 
144. 

3-14. 2mlliA..1];.NG PROCEDURES. 

3-15.. PRELIMINARY CHECKS. Before operating a buffer I check that 
the input and output connectors are firmly attached and locked 
with their retainers. Check that the buffer is receiving power 
(the pilot lamp is lit). 

3-16. 144-BA-4A AND 144-BA-SA BUFFERS. After performing the 
checks of paragraph 3-14, operate the buffer as follows: 

(a) Clear both the address and the storage circuits by 
means of a master clear pulse. 

(b) Load any number of characters up to 144. 

(c) Clear the address circuits by means of a switch clear 
pulse. 
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(d) Unload any desired number of characters. 

(e) Repeat step (a). 

(f) Continue to load and unload characters as instructed 
in steps (a) through (e). 

3-17. l44-BO-4A AND l44-BQ-8A BUFFERS. After performing the 
checks of Paragraph 3-14, operate the buffer as follows: 

(a) Clear the buffer by means of a master clear pulse. 

(b) Load any number of characters up to 144. 

(c) Unload any desired number of characters. 

(d) Load as many characters as desired but do not exceed 
a total of 144 stored characters. 

(e) Repeat steps C and D as many times as desired. 

3-18. INPUT AND OUTPUT INFORMATION. Information is presented 
to a buffer in the form of d-c levels on the parallel input 
lines. A load sync pulse causes this information to be loaded. 
An unload sync pulse causes the unloading of one character. 
Refer to Paragraph 1-27 for input pulse levels, input pulse 
characteristics, timing requirements and output characteristics. 

Information stored in the buffer will 
be destroyed if power is removed. 
Always clear the buffer after power is 
applied. 

3-19. If the buffer does not operate correctly, refer to 
Section V for troubleshooting information. 
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inhibit current through one of the cores selected by the magnetic 
switch. This inhibit current opposes the coincident currents from 
the magnetic switch and prevents turnover of the core. A core 
which is allowed to turn over stores either a binary ONE or a binary 
ZERO, depending on whether the system is BA or BQ. (Refer to Paragraph 
4-64). 

4-10. STORAGE SYSTEM. The ferrite cores which store digital infor­
mation bits are strung on the wires which constitute the X and Y 
drive lines. The storage matrix contains either four or eight digit 
planes, each plane contains 144 storage cores (18 x 8 drive lines). 
Each digit plane contains an inhibit line which is threaded through 
all 144 cores and an output line which is threaded through all 144 
cores. A magnetic switch addresses one core of each plane during 
the load operation and .during the unload operation. During the load 
operation, the digit drivers prevent certain cores from turning 
over by means of the inhibit current. During the unload operation, 
each core which is turned over supplies an information output from 
its read widning to one of the read amplifiers. 

4-11. READ AMPLIFIERS. A read amplifier receives a pulse from a 
storage core when the core is turned over during an unload or load 
operation. In both the l44-BAand l44-BO buffers, this pulse 
signifies a binary ONE information bit. The unload strobe pulse 
from the strobe generator permits a read amplifier to amplify a 
turnover signal only during the time of the core turnover Signal. 
A read amplifier therefore cannot amplify a core turnover signal 
which may be produced by a sense winding during a load operation. 
The binary ONE pulses are fed from the read amplifiers to the exter­
nal equipment on either four or eight output lines. The absence of 
a pulse at any information output indicates a binary ZERO infor­
mation bit during the unloading operation. 

4-12. COINCIDENT CURRENT DETECTORS. The coincident current 
detectors are optional eqUipment and their purpose is to produce an 
output marker pulse in synchronization with either the loading of a 
character or the unloading of a character at a particular address. 
Each coincident current detector is connected to an X drive line 
and a Y drive line of a magnetic switch. Since"the particular X 
and Y drive lines are pulsed at only one address, the detector 
circuit receives coincident input Signals only at this address. A 
strobe pulse(load or unload) from the strobe ,generator controls 
the timing of the marker output pulse. 
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4-17. LOAD SYNC AMPLIFIER. The input sync amplifier may be 
manufactured to utilize either positive or negative going input 
sync pulses. When only jumpers W2 and W4 are disconnected, the 
input circuits are wired to accomodate positive-going load and 
unload sync pulses. When only jumpers Wl and W3 are disconnected, 
the inputs are wired for negative going sync pulses. 

4-18. In ·either case, 01 amplifies the load sync pulse at input 
A-lor A-2 and a negative pulse from the 01 collector is coupled 
through C2 and CR7 to load sync blocking oscillator 02. 

4-19. LOAD SYNC BLOCKING OSCILLATOR. A negative pulse from the 
collector of 01 triggers blocking oscillator 02. Transistor 02 
is normally cut off and the negative pulse at its base drives it 
into conduction. As the transistor conducts through the primary 
winding of Tl, feedback current flows in the 02 base circuit 
through R33 and the feedback winding of Tl. This causes the tran-
sistor to saturate for the duration of the pulse. On saturation, 
the field about the transformer collapses and an inductive kick 
from the feedback winding turns 02 off. The entire cycle takes 
place during a period of approximately 1,..5 microseconds. Resistor 
R14 and transformer Tl comprise the resistance-inductance 
elements which determine the cycle time. 

4-20. LOAD DELAY AMPLIFIER. During the time that the blocking 
oscillator conducts, a positive pulse is coupled from terminal 6 
of Tl to the base of load delay amplifier Q3, which is normally 
cut-off. A negative excursion at the trailing edge of the 
positive pulse drives 03 into conduction and a positive pulse 
appears at output A-l. Since 03 is turned on by the trailing 
edge of the blocking oscillator pulse, the A-1 output pulse is 
delayed 1.0 microsecond in relation to the ,load sync pulse. 

4-21. UNLOAD SYNC AMPLIFIER. The operation of unload sync 
amplifier 06 is similar to that of the load sync amplifier 
(P'aragraph 4-17). 

4-22. UNLOAD SYNC BLOCKING OSCILLATOR. The operation of unload 
sync blocking oscillator 07 is identical to that of the load sync 
blocking oscillator (Paragraph 4-19). 

4-23. UNLOAD DELAY AMPLIFIER. The operation of unload delay 
amplifier 08 is identical to that of the load delay amplifier 
(Paragraph 4-20). Its output (B-1) is delayed 1.0 microsecond 
with respect to the unload sync pulse. 





a.fter zero time (Paragraph 1-27), a reset pulse from the load two 
phase driver resets the flip-flop to the UNLOAD state. 

4-26. Since the load-unload flip-flop is automatically reset to 
the UNLOAD state, a short time after it is switched to the LOAD 
state, the LU and LU levels are always correct for unloading a 
character when an unload sync pulse is received by the buffer. 
However, sufficient time must be allowed between a load sync 
pulse and an unload sync pulse for resetting the flip-flop. 

4-27. TWO PHASE DRIVERS. (See Figures 4-4 and 6-3). 

4-28. BA BUFFERS. The l44-BA-4A and 144-BA-8A buffers contain 
one two phase driver circuit card (load-unload) which is used to 
step the load-unload magnetic switch. At the start of operations, 
the driver is set to its initial state by a clear pulse from the 
electronic clear circuit. After it has been cleared, the two 
phase driver feeds current pulses to the load-unload magnetic 
sWitch on two output lines in alternation. The load-unload two 
phase driver is triggered by delayed load sync pulses from the 
input sync amplifier and delayed unload sync pulses through the 
dummy circuit card (paragraph 4-48). 

4-29. BO BUFFERS. The 144-BO-4A and 144-BQ-8A buffers contain 
two identical two phase driver circuit cards (load and unload). 
The load two phase driver advances the load magnetic switch and 
the. unload two phase driver advances the unload magnetic switch. 
At the start of operations, both drivers are cleared to their 
initial states by a pulse from the electronic clear circuit. The 
load two phase driver is triggered by delayed load sync pulses 
from the input sync amplifier and the unload two phase driver by 
delayed unload sync pulses from the input sync amplifier. 
Successive load sync pulses result in current pulses from the 
load two phase driver to the load magnetic switch on two output 
lines in alternation. Successive unload sync pulses result in 
current pulses from the unload two phase driver to the unload 
magnetic switch on two output lines in alternation. 

4-30. CIRCUITS. The two phase drivers of the SA and BO buffers 
are identical. Each driver contains an inverter, a flip-flop, 
two blocking oscillators and two transistor switches. Delayed 
sync pulses (load or unload) trigger the blocking oscillators in 
alternation. The operation of the flip-flop is similar to that 
of the input sync amplifier and it gates the blocking oscillators 
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4-48. DUMMY CIRCUIT CARD (HA ONLY). (See Figure 6-5). The wiring 
of card cage connector NO. 7 is identical in both the BO and BA 
buffers. In the BO buffers, the unload magnetic switch is 
installed 'in this position. The BA buffers contain a dmnmy 
circuit card in place of the unload magnetic switch to provide 
continuity for the following signals. (Refer also to paragraph 4-64): 

(a) The switch clear pulse. 

(b) The delayed unload sync pulse which triggers the 
load-unload two phase driver during an unload operation. 

4-49. POSITIVE CURRENT STABILIZER. (See Figure 6-6). 

4-50. The positive current stabilizer (PCS) is connected between 
the power supply and the two phase driver transistor switches to 
maintain the current which flows through the storage system at 
a value which is independent of load changes. The current from 
the PCS is adjusted to approximately 150 milliamperes by means 
of a 50 ohm potentiometer which is located in the power supply 
(R15) • 

4-51. Transistors 01 and Q4 are the linear current stabilizers 
which operate in parallel to maintain a constant current output 
at pin H of the PCS. The linear current stabilizers receive 
an error signal from operational amplifier 03 in order to 
compensate the output current for changes in temperature. An 
increase in the environmental temperature results in a decrease 
in the output current and a decrease in temperature results in 
an increase in the output current. 

4-52. Transistor Q3 maintains a constant reference potential at 
the junction of R9 and Rl2. Resistor R13 is a sensistor 
(temperature sensitive resistor) with a positive temperature 
coefficient. With an increase in temperature, the current flow 
through Rl3, Rl2 and R9 decreases. Because of the constant 
potential at tbe junction of R9 and Rl2, this results in a 
decrease of the current flow through the base circuits of 01 and 
04 and a resultant decrease in the output current of the PCS. 

4-53. Diodes CR5 through CR9 maintain a constant reference 
potential at the base of current amplifier 02. Transistor Q2 
maintains a constant reference potential at the emitter of Q3, 
matching the high impedance of the diode network to the low 
impedance input of the operational amplifier. 
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4-54. Diodes CRl through CR4 provide a current path for the 
output of Ql and 04 under no-load conditions. These diodes 
conduct when the output potential of the PCS rises above +16 volts. 

4-55. DIGIT DRIVER. (See Figure 4-7). 

4-56. The digit drivers control the switching of storage cores 
within the storage matrix. They do this by permitting an inhibit 
current to flow through the digit plane windings of a selected 
matrix plane as a character is being loaded into the buffer. 'l'he 
inhibit current prevents the switching of a storage core. Each 
digit driver circuit card contains four identical digit driver 
circuits. Each circuit contains an information input, a gate 
input and an information (current) output. 

4-57. INPUT CIRCUITRY. In the l44-BA-4A and l44-BA-8A buffers, 
a binary ONE signal at the information input results in the flow 
of inhibit current. This signal may be either a positive voltage 
level or a negative voltage level, depending on how the digit 
input is wired. The digit driver of Figure 4-7 is wired so that 
a positive level at input A-2 constitutes the binary ONE signal 
for a BA buffer. In the l44-BO-4A and l44-BO-8A buffers, a binary 
ZERO signal at the information input results in the flow of 
inhibit current. This signal may be either a positive or a 
negative level, depending on how the digit driver input is wired. 
The digit driver of Figure 4-7 is wired so that a positive level 
at input A-2 constitutes the binary ZERO signal for a BO buffer. 

4-58. Normally, transistor Ql is conducting and the input binary 
ONE signal cuts it off, causing its collectcr voltage to become 
more negative. Diodes CRl and eR6 and resistor R10 comprise a 
negative AND gate at the input to 02. This AND gate is similar 
to those of the two pbase driver (paragraph 4-33) and its output 
level is either at -5 volts or +5 volts. When the signal pulse 
and the gating level are present in coincidence, the AND gate 
output is at -5 volts and 02 is driven into conduction. 
Transistor Q2 drives '03 which, in turn, drives output transistor 
Q4 into conduction. Current flows from ground through 04 and 
tbe inhibit winding to the -14 volt supply when the signal pulse 
and the gating level are present in coincidence. 

4-59. STORAGE SYSTEM. 

4-60. CORE PROPERTIES. (See Figure 4-8). The storage property 
of the ferrite core lies in the fact that it will remain 
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through the selected core windings in the directions which tend 
to switch the cores to the ONE state during the loading of a 
character. During the unloading of a character, the unload 
magnetic switch of the 144-130 buffer drives currents through the 
selected switcbcore windings in directions which tend to switch 
the cores to their ZERO states. Since the 144-BA buffers have 
only one magnetic switch j both the load and unload drive 
currents must be driven in the same direction in these buffers. 
Therefore, in the BA buffers, inhibit currents are applied to 
each core which is to load a binary ONE during the loading of a 
character (theopposit.e is true oftheBQ buffers). All the 
selected cores which do not receive inhibit currents are 
switched. Those cores which have been switched are in the ZERO 
state and those that have not are in the ONE state. In unloading 
a character from a 144-BA buffer, drive currents are driven 
through the selected core windings so as to switch all cores to 
the ZERO state. Those cores wbich were not switched during the 
loading of the character are now turned over and produce signal 
pulses whicb signify a binary ONE. 

4-65. LOADING OF 144-BQ-4A AND 144-BQ-8A BUFFERS. 

(a) The clear winding is energized, setting the switches to 
thE! first address and all matrix cores which are in the ONE state 
to the ZERO state. Cores which are in the ZERO state prior to the 
clearing'pulse are not turned over. 

(b) A load sync pulse triggers the load blocking 
oscillator of the input sync amplifier. The oscillator, in turn, 
switches the load-unload flip-flop and feeds a delayed load sync 
pulse to the load two phase driver. The flip-flop gates the 
digit drivers and the two phase driver steps the magnetic switch 
to address No.2. As the magnetic switch is being stepped, it 
feeds a drive current through the X and Y windings of all cores 
in the first address. 

(c) A binary ZERO information input to any digit driver 
causes that driver to energize the inhibit winding of the matrix 
plane to which it is connected. This prevents turn over of the 
selected core in that matrix plane. 

(d) Those information input lines with binary ONE voltage 
levels do not allow the digit drivers to conduct and the load 
magnetic switch drives the associated storage cores to the ONE 
state. 
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(b) A load sync pulse triggers the load blocking 
oscillator of the input sync amplifier. The oscillator, in 
turn, triggers the load-unload flip-flop and feeds a delayed 
pulse to the two phase driver. The flip-flop gates the digit 
drivers and the two phase driver steps the magnetic switch 
to address No.2. As the switch is being stepped, it feeds 
drive current through all cores of the first address. 

(c) A binary ONE information input 
drivers causes that driver to energize the 
the matrix plane to which it is connected. 
over of the selected cores in that plane. 

to any of the digit 
inhibit winding of 
This prevents turn 

(d) Those information input lines with bi.nary ZERO 
information levels do not cause the digit drivers to conduct 
and the magnetic switch drives the associated storage cores 
to the ZERO state. 

(e) The result is a stored character. Each of the 
cores which were switched to the ZERO state during the loading 
of the character contains a binary ZERO information bit. The 
remainder of the selected cores contain binary ONE information 
bits. 

(f) The above process may be repeated as many as 144 
times without clearing. 

4-68. UNLOADING OF 144-BA- 4A AND 144-BA·-8A BUFFERS. 

(a) A switch clear pulse resets the magnetic switch to 
address No.1. 

(b) An unload sync pulse triggers the unload blocking 
oscillator in the input sync amplifier and a delayed sync pulse 
is fed from the blocking oscillator to the load-unload two 
phase driver. The two phase driver, in turn, drives the 
magnetic switch. The magnetic switch drives coincident currents 
through each of the selected cores in the same direction as 
during step (b) of paragraph 4-67. 

(c) Those cores which are now in the binary ONE state 
turn over when subjected to the coincident currents from the 
magnetic switch. As a core turns over, it induces a current 
in its sense winding which drives the associated read amplifier. 
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coincident current detector and the read amplifiers at the proper 
times. It contains the followj.ng circuits: delay blocking 
oscillator, delay amplifier, load strobe blocking oscillator, 
unload strobe blocking oscillator, load strobe amplifier and 
unload strobe amplifier. 

4-78. Diodes CRl2, CRl3 and resistor Hl7 at the sync inputs of 
the strobe generator comprise a positive OR gate. The output of 
the OR gate is either at -5 volts or +5 volts, depending on the 
input levels. When there is no load or unload sync pulse, the 
OR gate output is at -5 volts. A positive pulse at either input 
raises the output level to +5 volts, triggering delay blocking 
oscillator Q4 through C6 and CRll. Operation of the delay 
blocking oscillator is similar to that of the blocking 
oscillators of the two phase driver (paragraph 4-27). "Resistor 
R9 is a temperature sensitive sensistor with a positive 
coefficient. It keeps the pulse width of the delay blocking 
oscillator pulse constant in spite of temperature changes by 
maintaining a constant L/R ratio. Zener diode CRl maintains a 
constant voltage drop from terminal 3 of Tl to ground. 
Potentiometer Rl4 is used to adjust the delay pulse width. 

4-79. A positive pulse is produced at the collector of 04 during 
the delay blocking oscillator cycle. The trailing edge of this 
pulse has a steep negative excursion which is caused by the 
collapsing magnetic field about Tl at the end of the cycle. The 
negative spike causes CR7 to conduct and a negative pulse is 
coupled through R12 and C2 to the base of delay amplifier 01. 
Transistor 01 conducts for a short time and a positive pulse is 
coupled from the '01 collector to C3 and ClO in parallel. 

4-80. Capacitor C3, resistor Rll and diode eR8 comprise a pulse 
gate at the input to load strobe blocking oscillator 02. 
Operation of the pulse gate is such that a positive pulse appears 
at the pulse gate output only when a pulse is applied to its 
input and the LU input is at +5 volts. When a character is being 
loaded into the buffer, the load-unload flip-flop of the input 
sync amplifier is switched to the load state so that the LU input 
is at +5 volts. This results in a positive pulse at the emitter 
of load strobe blocking oscillator Q2 when the pulse from 01 is 
applied to pulse gate C3-Rll-CR8. Blocking oscillator 02 is 
thus triggered during the load operation. When it is triggered, 
a negative pulse at terminal 4 of T2 is inverted by load strobe 
amplifier 03 and used to gate the load coincident current 
detector. Load strobe blocking oscillator 02 cannot be triggered 
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