


















































































































































































































































































































































































































































The Read Start signal develops a Start Paper.Feed signal, a Clear Counter
signal, a set pulse for DF1 and a Clear Memory signal, As the Clear Memory
signal sets DF12, a de-ion signal is produced which alerts the Keyed B+
circuitry. The output of the Keyed B+ passes through a buffer and is differ-
entiated and passes to FF23 as a reset pulse, thus removing one enable from
G36.

At a point approximately half-way in the normal paper-space transit
(4.1 msec) the Channel 5 brush detects the hole on line 68 of the paper loop,
Note that at this moment G37 is enabled, as no inhibitions are present, con-
sequently FFO6E receives a set signal caused by the Channel 5 probe brush,
The set output of FF6E is a first enable to G36,

Three milliseconds later, the first character is transferred from the
Align Input flip-flops to the Input flip-flops, Inasmuch as the blockette
being read-in contains the "Total"™ for the invoice shown, the first character
in the blockette will be a FF III symbol (pulse code O 10 1111, symbol ?).
The SP; gates the FF III symbol through Function Table I, which passes a set
pulse to FF18 and an enable to G8C.

The output of GB8C develops a set pulse to FF6C, DF11 (via a buffer stage),
DF13, and also by way of another buffer to reset FF6E, When the latter action
occurs, the first enable which is on G36 is removed, and the reset pulse,
after passing through a buffer, differentiator and second buffer stage, resets
FF5, the latter being up to that moment in a set state,

Delay-flop DF9 develops a CIF pulse 29,9 usec following the above action,
which passes to FF23 as a set pulse and to G36 as an enable, Nevertheless,
there will be no output from G36, the enable from the set side of FF6E being
removed as described., Approximately 20 usec later, DF1l recovers, the recovery
pulse passing through a differentiator and buffer to FF5, setting DF5 to pro-
duce a Fast-Feed III operation,

The paper-drive system transports paper until the probe brushes on the
tape-loop roller sense the hole on line 69, When this occurs a reset pulse is
channeled to FF6C, which in turn supplies a reset pulse to FF5 by way of the
components previously mentioned, When FF3 is reset, the inhibition to Gll is
removed, which permits the next EPF pulse to pass through Gll and reset FF4.
FF4 then accomplishes a normal braking action function, stopping the paper
drive, A printing action subsequently occurs and the "Total" indicated %n the
sample invoice in Figure 2-33 is printed -out on line 69, The function of a
tape-controlled Fast-Feed action assuming precedence before a FF V operation
has thus been accomplished in the example given,

The Fast-Feed V operation provides two important functions to Printer
operation, One is to provide for automatic Start-Stops for double or triple
spacing since the first character .position in a blockette cannot be used for
a Fast-Feed symbol, for instance when a Fast-Feed operation is required within
a Multiline operation, In addition, the Fast-Feed V operation permits over-
flow conditions, which may arise on pre-printed forms, to be successfully
accomplished, An example will be given to clarify this type of occurrence,
Refer to Figure 2-35, Fast Feed Operation - Form Overflow, and to Figure 2-34,
Fast Feed Operation - Overflow Logic.
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Figure 2-33.

Fast-Feed Operation - Precedence
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Fast-Feed Operation - Overflow Logic
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It will be seen, by glancing at the invoice used for this example, that
the format has limitations as to the quantity of items that may be entered,
In this instance, the form is full and there remain four items to be included
in addition to the "Total"™, It is therefore necessary to use a second form;
but it would be superfluous to again enter the preamble on this copy of the
invoice, not to mention the additional time required for tape programming and
printing. In this event then, Fast-Feed is performed to advance the invoice
to the next copy at the beginning of the description and quantity, in this
manner passing the preamble,

In the example, consider the paper-drive system to have stopped at line
67, and the printing of a body item occurs, Following the Print Cycle, a Read-
Start Cycle moves the paper-drive system to line 68, consequently the Channel 5
probe brush detects the Channel 5 hole in the paper loop. Flip-flop FF6E is
thus set, and an enable is placed on G36. As there is further invoice infor-
mation to be printed, there will not be a Fast-Feed symbol contained in the
following blockette of information, Due to this, the CIF pulse to FF23 sets
FF23, with the output acting as a second and final enable to G36. The output
of G36 is differentiated, passes through a buffer stage, and after setting
DF11 and again being differentiated sets DF5, The paper-drive mechanism now
proceeds to move, continuing to do so past the invoice preamble area until
the first line position in the second invoice body is reached. At this point,
which is line 20 in this particular example, a hole in Channel 6 is probed by
the probe brush on the paper-loop system, originating a reset pulse to FF6E,
which in turn by means of the output pulse, resets FF5 stopping the paper drive
on Line 20, the first line position in the body of the second invoice., A
Print Cycle now occurs, with succeeding phases of operation printing the re-
maining invoice information, It will be observed that in this particular
example a saving of eight blockettes of information and eight Print Cycles
has been accomplished. (Following the completion of invoice information, the
blockette read-in which contains the "Total" will also contain a Fast-Feed III
symbol, this taking precedence before a Fast Feed V initiative.)
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5. ERROR-DETECTION CIRCUITS

In the same manner that examples were frequently given in the previous
sub-sections to illustrate various operational logics, this portion of the
Manual will use examples to explain the functions of the Error-Detection cir-
cuits. In the majority of cases, more than one example will be given in order
to indicate all possible operational conditions.

a, ODD-EVEN ERRORS. - Referring to Figure A, it may be seen that the Odd-
Even Error circuit consists of six quarter-adder sections Q1, Q2, Q3, Q4, Q5,
and Q6; gate G14, flip-flop FF8, and switch TC20,

The function of this circuit is to check each character while being read
into the Input flip-flops and determine whether or not an odd number of binary
"1's" are contained in the character,

EXAMPLE 1:

The Odd-Even circuits are operative in this example and a normal character
"A" is being read-in during a normal Read Cycle. (Pulse code 1 01 0100, )

As SP time occurs during this process, the character is transferred from
the Align Input flip-flops to the Input flip-flops by the action of the Jam
Clear signal., This, then, places the Input flip-flops in the following status:

FF2A is set witha "1" to Q5
FF2B is reset with a "0" to Q1
(actually,with NOT a "1" to Ql, therefore a "0")

FF2C is set witha "1" to Q2
FF2D is reset with a "0" to Q3
FF2E is set witha "I" to Q3
FF2F is reset with a "0" to Q2
FF2G is reset with a "0" to Ql

The output from the Quarter Adders will be:

Ql "O" tO Q4, Q4 tO |l1" to Q6
Q2 "1™ to Q4
03 "1" to Q5, Q5 to "0" to Q6, Q6 "1" to Gl4

Observe that a "1" signal output from Q6 will pass to G14 as a No Odd=Even
Error signal thus placing an inhibition on Gl4, Conversely, a "0" signal
output, or no output, from Q6 will not place this inhibition on Gl14, The in~

hibition, when it appears on G14, will appear for the duration of the read-in
period, that is, the set period of DF9.

In this example, Q6 is passing a "1" to Gl4, hence an inhibition and the
inability for the SPy pulse to pass through Gl4 due to this inhibition. As
the SP, pulse does not pass Gl4, FF8 is not set and a Prevent Print signal is
not developed.
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If at any time during the course of a read-in, no output is developed
from Q6, it will be seen that FF8 will duly become set and a Prevent Print
signal will be developed,

A further example under slightly different conditions will now be considered.
EXAMPLE 2:

Again the Odd-Even circuits are operative and the character "A" is being
read=-in, However, in this instance, a noise pulse may be considered as
erroneously setting flip-flop FF2G, The character thus created (1 Ol 0101)
is transferred from the Align Input flip-flops to the Input flip-flops at SP
time by the Jam Clear signal as in the preceding example, which places the
Input flip-flops in the following status:

FF2A is set with a "1" to Q5
FF2B is reset with a "0" to Ql
FF2C is set with a "1" to Q2
FF2D is reset with a "0" to Q3
FF2E is set with a "1" to Q3
FF2F is reset with a "0" to Q2
FF2G is set with a "1" to Ql

The output from the Quarter Adders will then be as follows:

Q1 "1" to Q4, Q4 "0" to Q6
02 "I" to 04'
Q3 "1" to Q5, Q5 "0" to Q6, Q6 "0" to Gl4

As explained previously, a "0" signal to Gl4 does not inhibit, thus the
3P, pulse for the character read-in passes the gate and sets FF8. As this
occurs the set output of FF8 passes by way of the DELETE O.E switch TC20 and
buffer stages to the Prevent Print line, As the Prevent Print line is alerted,
FF7 is reset and an inhibition is placed on G17. When G17 is alerted, the
Printer will stop at the end of the Read Cycle. Inasmuch as any failure of
any of the components or circuits involved in the Odd-Even Checker will produce
a lack of inhibition on Gl14, the machine will stop operation should this occur.

The purpose of TC20 in this circuitry is to open the out put line from FF8
to the Prevent Print line, This is primarily for the purposes of maintenance
and fault-finding, for, by opening TC20, the Printer may be operated contin-
uously even though Odd=Even errors may be occurring.

b. GREATER, OR LESS THAN, 120 ERRORS., - The greater, or less than 120
Error checking features of the machine, which is also known as the 120 Digit
Check, insures that each blockette read from tape contains exactly 120 digits,
The Less=Than-120 Error ¢onditions are developed in the circuitry to a Greater=-
Than=120 Error, which permits the same general circuits to be used for both
types of error. Examples follow which will detail this machine function,

EXAMPLE 1:

Consider the 120 circuits as operative and a blockette of 121 characters is
read-in, Under normal conditions no change in operational state will occur if
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exactly 120 characters are read=-in, Assume then, at the point of this example,
that DF9 is in the set state having been thus set by the 119th Sprocket Pulse,

As DF9 recovers, the Manual Address binary counter is stepped to a count
of 119, selecting Address line 119, This Address line alerts Memory location
120 and simultaneously places an enable on G4l, The SPo from the 120th
character, in sampling G41 finds it enabled, and passes through to set FF10,

The set output of FF10 is channeled to Gl6 as a first enable and to Gl3.
G16 and G15 are the End Read and Greater=Than-120 gates, respectively. At this
point the SP from the irregular 121st character arrives at G135, which, being
enabled, produces an output signal that sets FF9, the Greater-Than-120 Error
flip-flop, The output of FF9 passes to G19, the Prevent Read-in gate, as an
inhibition, This will prevent the 12lst character from being read into
Memory. The latter statement may be amplified by considering the no Memory
location will be alerted as an Address line is not selected, due to the fact
that the character is being read=in with an Address line count of 120 - a non-
existent address,

The DELETE 120 O.E. switch TC19 alerts the Prevent Print line via buffer
stages and .also illuminates the 120 CHECK neon indicator on the Supervisory
Control panel. Under the conditions as indicated in this example, the machine
will stop, with the lamp on, The Memory address counter will be at a count
of 121 when this occurs, and, as an address that is non-existent was selected,
the ADDRESS CHECK neon will also be indicating an error (see Address Line
Errors, following sub-section),

EXAMPLE 2:

An example of a less-than-120 Error character occurring will now be given,
In this case a blockette which contains 119 characters is read-in, and, as in
the previous example it may be considered that DF9 is in the set state, having
been set by the 119th SP;.

DF9 recovers, which steps the Address line counter to a count of 119, which
selects Address line 119, 1In this case however, no further Sprocket Pulses
occur, so that after an elapse of five pulse times, RDF1l, a 400 usec retrig-
erable delay flop, recovers, The consequent recovery pulse samples Gl6,
which is not enabled (FF10 still being in a reset condition).

The tape continues to move under the above conditions, but approximately
ten milliseconds later the first character of the succeeding blockette is read
into the Align Input flip-flops., The result of this is that the SP from this
new first character triggers RDF1l, which removes the sampling signal from Gl6,
The occurrence of a blockette containing less than 120 characters will always
result in the reading of a second blockette,

Note that at this point a similar action to the Greater=Than-120 Error
begins to occur. The first character in the second blockette is read into
Memory location 120, The SP5 from this character samples G41, which is enabled,
and FF10 is thus set by the output of G41, The set output of FF10 enables
gates Gl5 and G16, The recovery of DF9 steps the binary counter to a count of
120 which selects line L zero, but as there is no M15 decoding gate in the M-
Section of the Minor Address (see Section 1-c Memory Circuits), neither an M
line, nor a consequent Address line is selected. .
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The SP caused by the second character, when sampling G135, passes through
and sets FF9, the error circuitry being alerted as previously shown. The
Sprocket Pulses continue to trigger RDF1 until the entire blockette has passed
the Read Head. Each time that DF9 is set, the counter is stepped, but no read-
in to Memory occurs due to the inhibition appearing on G19, The recovery of
RDF1, which enables Gl16 and restores FF3, ends the Read operation.

As a result of the preceding the CHECK and ADDRESS CHECK neon indicators
will be on to indicate these errors., The Memory address counter will be at 111,

c. ADDRESS LINE ERROR. - The purpose of the Address Line Error circuits
is to check that an Address line is selected for each character as it is read-
in. Should an Address line not be selected for any reason, an SP; is passed
to the AE (Address Error) flip=-flop FF19, and the error is indicated by the
lighting of the neon ADDRESS CHECK on the Supervisory Control Panel,

Each LA, LB and M line is channeled as an enable to G38 (refer to Figure A),
During the Read Cycle, as each Address line is selected, the output lines from
the Minor Address enable G38, Should an L or M line fail to select an address,
one of the enables will not be present on G38, hence an output will not bepresent
for the character read-in at the time,

As G38 has no output, the inhibition on G28 will be lacking and the SP;
(resulting from the character destined to fill a Memory location connected to
the faulty Address line) will pass through and set FF19., Through TC21, when
closed, the error will be indicated on the neon lamp and the Prevent Print line
alerted. By the same circuitry, the absence of an LA, LB, or M line will also
result in an Address line error,

Two examples of typical Address line errors follow,
EXAMPLE 1:

For this example, it is assumed that a fault is occurring in Minor Address
Decoding gate L1, For the purpose of fault-finding, or, in the normal course of
operations, a normal blockette of information is read-in, At this point it will
be considered that DF12, the Clear Memory Timer has recovered,

This recovery removes the alerting signal from the Keyed B+ section, with
the Keyed B+ signal disappearing. This removes the inhibition from the L
section of the Minor Address. L zero is then selected and the LOA line in
conjunction with the MO line, selects Line O, thus selecting Memory location 1,

LOA, LOB and MO lines are placed as enables on G38, As G38 is now completely
enabled the output passes as an inhibition to G28, As the read-in of the
initial character occurs, the SP; from the first character samples G28, but
due to the inhibition is unable to pass, DF9, on the recovery pulse from the
first character read=-in, steps the binary Address counter to "1", thus alerting
the L1 gate, As a fault is considered to be in existence for the example in
this circuit, no L1A nor L1B signal is produced,

It will be apparent that G38 now lacks two enables, and therefore an Address
line will not be selected. The SP; which occurs from the second character
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samples G28, which is enabled, and passes through to set FF19. From FF19 by
way of switch TC21 and buffer stages the Prevent Print line is alerted,

The character is transferred to Memory by way of the read=-in circuits;
however, as no Address line is present, the character is not stored and Memory
location 2 does not receive a character, DF9 recovers from the read-in and steps
the counter to a count of 2, which selects the L2 gate, The output of the L2
gate selects L2A and L2B, which act as enables on G38 together with the MO
signal which is present, It may therefore be seen that during the third char-
acter read-in, G28 is once again inhibited; and further, that every time the
L1 gate is alerted, an Address line will not be selected, and FF19 will receive
a set pulse, Note that under these circumstances Memory locations 2, 10, 18,

26, etc., will not contain information,

Upon recovery of FF3 the machine will stop and the ADDRESS CHECK neon lamp
will be on, The failure of an M gate will result in an Address Check error,
‘and eight consecutive empty Memory locations, It is quite possible for an LA
line to fail and the LB line will be selected; however, an error will neverthe-
less be registered,

It is also possible that due to component failure, an LA, LB or M line
may be selected during the entire read-in period. In this event, an Address
Error will not be developed, but Memory locations will receive multiple read-in
information, A typical example of such a situation is given in the following,

In this instance, all L gates and lines are normal, M2 is selected
throughout the entire read-in of a blockette, As the Keyed B+ is removed,
the LO lines are selected, with MO being selected in a normal manner and M2
by error, As LO, MO and M2 are selected, Address Lines O and 16 are selected,
which alerts Memory locations 1 and 17, Under these conditions, the first
character in the blockette is read into both Memory locations. Upon completion
of the read-in, the binary counter is stepped to "1", which selects L1, With
L1, MO and M2 selected, Address lines 1 and 17 are selected, alerting Memory
locations 2 and 18, resulting in the second count being read into both locations,

The net result of the preceding is that Memory locations 17 through 24 will
each receive eight characters, and presumably one to all of the eight Memory
locations will. contain non-printable combinations. The indicated result of
such a situation will not be an Address Check error, and an error will not be
registered while the Read Cycle is occurring, However, as the Memory locations
contain information that cannot be printed, a PRINT CHECK error will be shown
during the printing of the line,

d. PAPER FEED ERROR. = As paper moves through the HS Printer at a rate of
22 inches per second, should the normal stop circuits fail a considerable amount
of paper could conceivably be wasted in a very short time, For instance, in
one minute during a Paper Feed indexing system failure, 100 feet of paper will
pass the print Head, The purpose of the Paper Feed Error circuits is to prevent
such a situation from occurring by limiting the amount of paper fed during any
one paper feeding operation, to approximately 22 inches.

This limitation is accomplished by providing that in the event that FF4
remains set for a period greater than one second, a Paper Feed Error signal
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will be developed through RDF4, a retriggerable delay-flop of one second delay,
The signal thus developed will jam FF4 in the reset state and at the same time
inhibit G17. The resetting of FF4 of course, completes the brake actuating
circuits for the paper-feed system,

Two examples follow; one to indicate a normal operation, and, by comparison,
the generation of a Paper Feed Error.

In the first example, assume that the plugboard is connected for a single-
space operation and the paper-feed circuitry is operative. Operation begins
with a Start Paper Feed signal from G7. (FF1l will be in a set state at this
time,)

The Start Paper Feed signal sets FF4, releasing the paper brake and ener-
gizing the clutch, The set output of FF4 is supplied as a set signal to RDF4,
the Feed Paper Timer, and DF25, the Fast-Charge Delay, Setting RDF4 removes
the enable from G29 at the same instant the inhibition from the reset side of
FF4 to G29 is removed, DF25 recovers 750 usec after receiving a set pulse, and
alerts the Fast-Charge tube for the brake capacitors, which stabilizes the brake
circuits, Eight milliseconds following a set pulse, FF4 recovers, thus setting
the brake and releasing the clutch, The set output of FF4 is placed as an
enable on G72, the output of which places an inhibition on G29. One second
after receiving a set signal, RDF4 recovers, As G29 is inhibited by a signal
from the reset side of FF4, no output will occur from the gate, During con-
tinuous operation, RDF4 does not reset, as set pulses will arrive every 100
milliseconds, far more rapidly than the delay period.

In the next example, the machine is about to commence operation., Assume
that an inadvertent failure to insert the paper-space control plug has occurred.
Operation is commenced by raising the SPACE PAPER switch, SC25. The Start
Paper Feed signal from G7 sets FF4, starting the paper drive in motion and
supplying a set signal to DF25 and RDF4, As the plugboard connection for the
paper -feed indexing system has not been completed, the exciter lamps will not
be on, so that the paper feed will be moving, but pulses are not generated by
the indexing system, One second after receiving a set pulse, RDF4 recovers.
In so doing, the recovery pulse samples G29, which is non-inhibited and passes
through to develop a Paper Feed Error (PFE). The PFE signal is supplied as
an inhibition to G72 by way of the START Switch, SC1l; as an inhibition to G17
by way of the Prevent Print line, and as a jamming reset signal to FF4, thus
stopping the paper drive and placing an enable on G72. The PFE signal will
remain until the START Switch is actuated, which removes the inhibition from
G72 and permits the signal from the reset side of FF4, via G72, to inhibit G29
and remove the Paper Feed Error signal. In order for a PFE to develop, RDF4
must recover prior to the resetting of FF4, or in other words, the paper drive
must be in motion in excess of one second,

e, FAST-FEED ERROR. - A Fast-Feed Error will occur when a tape initiated
Fast-Feed instruction fails to precede a Fast-Feed V instruction. Logically
and mechanically, the Fast-Feed gates fail to reset FF6E,

For example, consider the situation where a Fast-Feed III instruction is

being used to fast-feed paper from the body of an invoice to the "Total™ line,

The paper loop has been punched to assume control of an overflow condition,
should one occur,
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Following the completion of the Print Cycle for the last line in the body
of the current invoice, DF2 recovers and the output of GlO develops a Read
Start signal. The Read Start circuitry commences paper movement through DFI1,
and clears the Address binary counter and the Memory., The leading edge of the
Keyed B+ signal restores FF23, thus removing the enable from G36. As the paper
loop is in motion and G37 enabled, the Channel 5 probe brush will detect a hole
in the loop and set FF6E. The set output of FF6E places an enable on G9 and
G36.

As the read-in of the first character takes place, the character is decoded
by FT1 and passes by way of the Fast-Feed III output to G8C. The consequent
output of GB8C develops a set pulse for FF6C together with set pulses for DFl1l
and DF13, The same signal as a reset pulse to FFOE may be considered, for
purposes of the example, to have insufficient amplitude (a faulty buffer com-
ponent could cause this) and fails to reset FF6E. Therefore, the set output of
FF6C arrives at G9 as a second enable, and a Fast-Feed Error signal is the
output from G9. This is applied as a set signal to FF16, the output of which
passes by way of a buffer stage to the Prevent Print line.

Paper movement continues until the Channel 3 hole along the "Total" line
is sensed, which resets FF6C. The reset output of FF6C sets FF5 thus ending
the Fast-Feed operation. The Printer comes to a stop with the immediately
preceding blockette stored in Memory. At this moment also, the FAST FEED CHECK
neon indicator will be on to indicate the error, and FF6E will be in the set
state,

Under the above circumstances it would be normal for the operator to move
the carriage out for inspection of the copy to determine whether or not the
paper has been fed to the correct area, Assuming that this is the case, the
carriage is retyrned and the START switch engaged, The latter action will cause
SC1, through the circuits shown in Figure A, to place a reset pulse on FF6E, in
addition to a MRS, to reset FF17, The machine then resumes normal operation,

f. CHARGE ERROR, - The Charge Error circuits are designed to check for
the presence of a high-voltage supply for the actuator capacitors immediately
prior to or during a Print Cycle, Should this be present or appear during
the Cycle, the supply source will be interrupted, If the charge source were
not removed during a Print Cycle the actuator fuses would fail, possibly all
of them,

The charge voltage will be present at any time that gate G31 is enabled
by having the inhibition from FF21 removed., By‘'way of explanation of the
Charge Error circuits, assume that during a phase of operation FF21 is in a
reset condition and the charging line is at charging potential. Assume also
that G17 has received a final enable and a Print Cycle is about to commence.

The Start Print Cycle LE, after differentiation, supplies a set pulse, but
in this instance, due to either a component failure or deficient signal levels,
fails to set FF2l, The set output of DF3 sets DF2l, which places a six usec
inhibition on G63, When DF3 recovers, the recovery pulse sets FF20, which
produces a Print Minus Probe Memory signal, one purpose of which is to act as
a second enable on G63., DF21, as it recovers, removes the inhibition from G63,
g?ich, now fully enabled, develops a set pulse for FF22, the Charge Error flip-

op.
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The set output of FF22, as a Charge Error signal, inhibits G49, thus
opening the circuits to both REl and RE2. When these relays are not actuated
the open contacts of RE2 remove the +600 volts from G31,

The Charge Error signal from the set output of FF22,6is, in addition to the
application mentioned above, applied to G21 as an inhibition, effectively pre-
venting further Index pulses from passing G21. The Charge Error signal,
after being differentiated and passed through a buffer, is applied to G7
which produces a Start Paper Feed signal. Due to the fact that further Index
pulses are not forthcoming, the Printer stops and the CHARGE CHECK neon indi-
cator lights,

In order to restore FF22, if the GENERAL CLEAR is actuated with no other
inhibitory signals on G49, relays REl and RE2 will again close, placing the
+600-volt supply on G31, and a reset pulse to FF21l, 1In this case print
capacitors discharging will cause any associated actuator fuses to fail. 1In
order that this may be prevented, the carriage is properly moved out prior
to actuating GENERAL CLEAR, thus providing an inhibition to G49 from the
Carriage-Out limit switch SC29,

g. PRINT ERROR, - A description of the Print Error elements and general
mode of operation has been previously given in Section 1, The prime purpose
of the High-Speed Printer being to visually record information, the majority
of faults occurring in the machine will have a visual result, The explanation
of the Print Error circuits will therefore be based on six typical examples
of faults which will result in Print Error checks being registered.

The Al1-0Out signal is channeled to GlO as an enable, and to G51 as an
inhibition, Should an All1-Out signal not be present at the end of a Print
Cycle, G351 will not be inhibited, and the differentiated output of DF2 will
pass through G51 to produce a Print Error signal, rather than passing through
G10 as a Read Start signal,

Any Check tube which remains in a conducting state following the completion
of a Print Cycle will result in a Print Error being registered, The Print
Error signal is placed on G7 as an enable, thus causing a Paper Feed; and to
FF13, the Print Error flip-flop, With switch TC18 (DELETE PRINT ERROR) the
machine will not print, and stops with the PRINT CHECK neon lamp on (the A.O,
DET CHECK neon will be off).

Example 1:

Presume that during a Read Cycle, a character "A" is stored in Memory
location 1, A normal read=in occurs up to the point of actual firing of the
Memory tubes, At this time the Channel 2 thyratron fails to fire, which
causes a non=-printable combination of 1 11 0100 to be stored in Memory, Inas=-
much as the read-in was normal up to and past the input circuits, no error
circuits are alerted during the Read Cycle, Memory location 1 is thus
connected to Print Location 1,

During the succeeding Probe Memory operation, the set output of DF3, by
way of G47, detects the stored information in Memory location 1, and is
channeled by plugboard connection to the control grids of Print location 1.
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The recovery of DF4 fires the check tube in Print location 1, which alerts
the Print tube,

The recovery of DF3 commences a Print signal, and after elimination of
the first Index pulse, the printing operation begins. As the information which
is stored in Memory location 1 is a non=-printable combination as noted pre-
viously, an equality in comparison cannot be accomplished during the following
Probe Code Generator phase. Further enables are not received at the control
grids of Print location 1, so that the Print tube will not be fired during the
Cycle. At the end of the Print Cycle, the recovery of DF2 occurs, but the
Al11-Qut signal is not present, therefore the signal is channeled by way of
G51 to the Print Error circuits, The machine stops with the PRINT CHECK neon
light on,and moving the carriage outwards will show the vacant print
location., By observing the associated Memory location the non-printable
combination will be noted.

Example 2:

In this instance the Memory fills normally, However, the Probe Memory
section of the Comparator connected with Memory location 1 fails to operate,
Memory location 1 contains a Character "A", and is connected to Print location 1,

During the Probe Memory operation, Memory location 1 is sampled, and
erroneously shows no output, resulting in a lack of an enable to the control
grid of Print location 1, and consequently the Check tube does not fire,
During the Print Cycle, the coded combination for the character senses an
agreement with the coded combination stored in Memory location 1, and an
output is therefore channeled by way of the plugboard connection to Print
location 1. This places an enabling voltage level on the control grids of
the Print tube, As the Check tube is in a non-conducting state, the Print
tube is incapable of firing even with the comparison signal present on the
control grid, thus the Index pulse for "A", when sampling the screen grid,
is unable to cause the Print tube to fire, Thirty microseconds later, the
delayed Index pulse from DF19 samples the screen grid of the Check tube which
has an enable, and thus the Check tube is fired, During the comparison for
even print locations, the grid level is again increased, but as an Index pulse
is not available, the Print tube is unable to fire, As no further comparisons
occur with the character in Memory location 1, the Print Cycle ends with the
Print tube remaining not fired and the Check tube conducting, thus developing
a Print Error,

This particular type of error is recognizable by initiating the following
fault=-determining procedure, The information may be left in Memory by actuat=-
ing the SINGLE LINE switch and then the START switch, The ensuing print-out
should terminate with no error being shown, Again actuating the START switch
will result in a print-out, but this time followed by a Print Error. Each
alternate line printed will develop a Print Error. The Check tube will be
fired during the comparison on one cycle, and extinguished by the firing of
the Print tube in the succeeding cycle,

Example 3:

In this example it is considered that the Memory fills normally and
Memory location 1 contains the character "A" and is connected to Print
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location 1. The Probe Memory circuit is operating normally, but during the
Probe Memory phase of operation a transient noise pulse fires the Print tube.

When DF4 recovers, the Check tube in Print location 1 fires, which places
a partial level on the screen of the Print tube. During the 50 usec period
that the enable remains on the control grid of the Print tube, a noise pulse
arrives at the screen grid of this tube, causing the tube to ignite and plac-
ing the Check tube in a non-conducting state, During the odd comparison for
the character "A", the control grids of the Print tubes are again enabled,
but due to the Print tube lacking plate voltage and an enable on the screen
grid (Check tube off), it is unable to fire.

The delayed Index pulse samples the Check tube, which is enabled, thus
causing the Check tube to again fire. However, as the Print tube is incapable
of firing, the Print cycle ends. The Check tube remains conducting, and a
Print error is developed.

Example 4:

In the following fault condition.the Memory fills in a normal manner,
Memory location 1 is connected to Print location 1 and Memory location 2 is
connected to Print location 2, with both Memory locations storing the character
"A", The Probe Memory phase occurs and the Check tubes in both Print loca-
tions 1 and 2 ignite.

During the odd comparison for the character "A", the control grids of Print
location 1 and Print location 2 are enabled. The recovery pulse from DF15
is channeled by way of G21, G71 and G22 to the screen grid of the Print tube
in Print location 1, which fires in a normal manner, The negative swing in
plate potential is coupled by the cross—over capacitor to the plate circuit
of the Check tube, The resulting drop in the plate potential of the Check
tube, negative with respect to the cathode, extinguishes the tube,

Presume now that a noise pulse which enters the even Index pulse channel,
fires the Print tube in Print location 2 in error, with the companion Check
tube being extinguished, Thirty microseconds later, DF19 recovers and the
resultant pulse samples the screen grids of the odd Check tubes, It will be
recalled that the Check tube in Print location 1 has an enable on the control
grid; however, the plate of this tube is negative with respect to cathode,
and there is no effect from the delayed Index pulse.

The even comparison for the character A occurs 300 usec later, which again
increases the voltage level on the control grids of Print location 1 and
Print location 2 beyond the cut-off point, The even Index pulse samples the
Print tube in Print location 2, but the tube is now incapable of firing. The
even delayed Index pulse samples the Check tube in Print location 2 thirty
microseconds later, and, as the control grid is enabled and the plate potential
having reached a firing level, the Check tube again is placed in a conductive
state,

As the Print tube is incapable of firing, the Print Cycle ends with the
Check tube in a conducting state, and a Print Error being developed by the
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recovery of DF2, Figure 2-36, Check Thyratron Voltage Curve, illustrates
the plate-voltage curve of the Check thyratron, which indicates the arrival
of both the odd and even delayed Index pulses.

The printed output in this instance will indicate a character "A" in
Print location 1, and a possible ink smudge in Print location 2,

Example 3:

The Memory fills in a normal manner in this fault example, and all Print
locations are also in a normal state, The hypothetical fault in this instance
is the failure of grid-bias supply to the output circuits during the Read
Cycle, This causes an inhibition on G49, and relays REl and RE2 consequently
lose actuating current, As the charging-voltage source to the actuator
capacitors is removed prior to the capacitors receiving sufficient charge,
the Print Cycle commences with the Print tubes lacking a supply voltage,

The Probe Memory phase occurs in a normal manner, but, inasmuch as the
Print tubes lack plate voltage as mentioned, these tubes are not capable of
firing, and the Print Cycle is completed with the major portion of the Check
tubes conducting., A Print Error is consequently developed. The visual indi-
cation of this type of fault is the large quantity of conducting Check tubes
together with a lack of printed information,

Example 6:

In the final example given here, the Memory and Print circuits are normal,
but due to possible component failure, DF19 is not operating. Under these
circumstances the Probe Memory operat1on will occur in a normal manner, but
during the Print Cycle, DF9 will receive a set pulse from the even delayed
Index pulses only, It will be observed that one revolution of the typewheel
will place the Memory counter on a count of 51 only, causing the Print Cycle
to continue for another revolution,

All Print tubes will fire normally during the initial typewheel revolution,
and all Check tubes will be extinguished, As the second sweep of comparisons
occur, the even delayed Index pulses re-ignite all Check tubes in the even
Print locations, which receive an enable to the control grids., Upon completion
of the second revolution of the typewheel, the counter will step to a binary
count of 102, with the output of G6 setting DF2 and thus ending the Print Cycle
by way of the circuitry involved., Due to the fact that all even Print locations
have conducting Check tubes, an All1-Out signal will not be present to inhibit
G51, and the subsequent recovery pulse of DF2 will pass G51 to produce a Print
Error signal.

The visual indication of this fault may be recognized by the fact that all
odd or all even Check tubes will be ignited in addition to the PRINT CHECK neon
(assuming that all Memory locations are storing information),

h, ALL-OUT DETECTOR ERROR, = The All=-Out Detector check insures that the
All1-Out circuit is functioning correctly, Should this not be satisfactory,

the Printer will stop and the A,0, DET CHECK neon lamp will indicate a fault,
The failure of the All-Out Detector will produce a spurious All-Out Detector
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signal, whether a Check tube is, or is not, conducting, In order that this
type of fault may be recognized, certain circuits perform a check on the All-
Out Detector during each Probe Memory operation, If the All-Qut Detector is
operating normally, the Trailing Edge of the Probe Memory pulse produces a
Print signal, In the case where the All-Out Detector is not operating cor-
rectly, the Trailing Edge will not produce a Print signal, and the Printer
will stop, This type of error will be recognizable by the indication of all
error and stop lights being off with the exception of the A.0, DET CHECK
indicator, The counter will indicate 121, (Normally the All1-Out Check in-
dicator will be on except during a Print check.)

The Al1-Out signal passes to G57 as an inhibition, and failure of the
Al11-Out Detector will result in a steady-state inhibition to G537, Should the
Al1-Out Detector fail, the first Probe Memory operation following this failure
will result in the Printer stopping at the end of the Probe Memory operation,
due to G37 preventing the set signal to FF20 from developing the Print signal
through G21, etc.
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Figure 2-36. Check Thyratron Plate Voltage Curve
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TABLE 1
UNIVAC® CODE FOR THE HIGH-SPEED PRINTER
CODE CODE [COMPUTER
CHECK COMPUTER CHECK DIGIT
CHARACTER PULSE ZONE BODY DIGIT CHARACTER PULSE ZONE BODY
e
i 1 00 0000 S t 0 10 0000 N
A 0 00 0001 6 t 1 10 0001 0
- 0 00 0010 1 1 10 0010 P
0 1 00 0011 ) 0 10 0011
1 0 00 0100 J 1 10 0100
2 1 00 0101 K 0 10 0101
3 1 00 0110 L 0 10 0110
4 0 00 0111 M 1 10 0111
S 0 00 1000 N 1 10 1000
6 1 00 1001 0 0 10 1001
7 1 00 1010 P 0 10 1010
8 0 00 1011 Q 1 10 1011
9 1 00 1100 R 0 10 1100
’ 0 00 1101 $ 1 10 1101
& 0 00 1110 % | 1 10 1110
‘ ( 1 00 1111 (FF11I1)? 0 10 1111 M
CMCr ] 0 01 0000 E (STOP) 3 1 11 0000 v
, 1 01 0001 (BP) B 0 11 0001 W
. 1 01 0010 T 0 11 0010
H 0] 01 0011 + 1 11 0011
A 1 01 0100 / 0 11 0100
B 0 01 0101 S 1 11 olol
C 0 01 0110 T 1 11 0110
D 1 01 0111 U 0 11 0111
E 1 01 1000 v 0 11 1000
F 0 01 1001 W 1 11 1001
G 0. 01 1010 X 1 11 1010
H 1 01 1011 Y 0 11 1011
1 0 01 1100 Y/ 1 11 1100
#* 1 01 1101 % 0 11 1101
¢ 1 01 1110 C ‘ 0 11 1110 T
(FF 1) © 0 01 1111 D (ONUSED) | 1 11 1111
NOTE: Non-printable symbols are indicated in the "character" column by a
double block. The corresponding Computer Digit symbols are listed
in the "Computer Digit" column.
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TABLE 2

SUPERVISORY CONTROL PANEL FUNCTIONS

HIGH-SPEED PRINTER

CONTROL

POSITION

FUNCTION

CONDITION

WARNING BELL/OUT
(SC32)

REWIND (SCT)

HOME PAPER/TAPE LOAD
(SC11/5C12)

INITIAL/SINGLE LINE
(sc2)

WARNING BELL
(non-locking)

OUT (locking)

REWIND (Non-locking)

NEUTRAL

HOME PAPER (locking)

TAPE LOAD (locking)

Neutral

INITIAL (Non-Locking)

Rings warning bell (Early warning thermostat also rings
bell if temperature in Memory or power supply units
exceeds pre-determined limit.)

Disconnects warning bell.

Rewinds Uniservo to beginning of tape; prevents operation
of START énd INITIAL switches. Switch must be returned
to neutral before Printer may be started again.

Stops Uniservo if rewind is in progress. As the Uniservo
generally stops the tape in the middle of a blockette, it
is usually necessary to perform a Read (one-blockette)
Forward or Read (one blockette) Backward operation for
synchronization. Permits operation of START and INITIAL
switches.

Feeds paper until a hole is sensed in Channel 7 of the

paper loop, locating the beginning of a form. Prevents

operation of START (SC1) and INITIAL START (SC2) switches.

Feeds 115 inches of tape leader past the Read Head, then
stops tape feed. Prevents operation of START (SCl) and
INITIAL START (SC2) switches.

Permits operation of START (SC1) and INITIAL START (SC2)
switches.

Reads new blockette into Memory and commences printing

operation.

Machine must contain a paper loop
punched in Channel 7; CONTROL

[LOOP switch must be raised.

Precede with GENERAL CLEAR signal]
REWIND (SC7), HOME PAPER (SCl11),
and TAPE LOAD (SC12) switches

must be in neutral position.
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TABLE 2 CONTINUED

CONTROL

POSITION

FUNCTION

CONDITION

BREAKPOINT (SC3)

COMPUTER DIGIT (SC17)

PRINT NO READ/READ NO
PRINT (SC8/5C9)

Neutral

SINGLE LINE (locking)

BREAKPOINT (locking)

Neutral

COMPUTER DIGIT
(locking)

Neutral

PRINT NO READ
(locking)

READ NO PRINT
(locking)

Printer operates continuously when START switch is
actJated. Printing starts with blockette currently in
Memory. If Memory is initially empty, no output appears
with the first Print Cycle, but the paper is spaced.

Each time the START switch is actuated, the Printer prints
the contents of the Memory and stops, without clearing the
Memory. The sequence is repeated each time the switch is
moved to START.

Printer stops whenever a Breakpoint symbol (O 11 0001) is
read from the tape.

Ignores Breakpoint symbols on the tape.

With the INITIAL switch actuated, Printer prints two
lines: the first contains only the normal characters;

the second contains only the Computer Digit print-out
symbols for all non-printable symbols in the blockette.
(See Table 1 for list of print-out symbols). The

Printer will not perform a Multiline or tape-initiated
Fast-Feed.

Non-printable combinations are not printed.

"Prints contents of Memory repeatedly. Tape does not

advance,

Reads blockette into Memory, checks the blockette, then
clears Memory. No printing occurs and paper does not move.
Checking of tape blockette-by-blockette continues until:
(1) Odd-Even or 120 Error occurs,

(2) Stop or Breakpoint symbol encountered,

(3) STOP switch is actuated,

START switch engaged momentarily,

Memory previously filled.

START

switch actuated momentarily.
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TABLE 2 CONTINUED

CONTROL

POSITION

FUNCTION

CONDITION

START/STOP (SC1)

START (non-locking)

(4) Tape is exhausted.

In all cases, the Printer stops, with the Memory
containing the last blockette entered, The Printer will
not perform a Multiline or Fast-Feed operation.

Printer operates as above except that in addition,
operation stops also when a Fast-Feed I symbol is
encountered. This operation is useful for repositioning
tape to correspond to the beginning of a new paper form.
Starts the Printer in whatever mode of operation has been
selected.

Starts continuous operation. Printing starts with block-
ette currently in Memory. If Memory is initially empty,
nothing is printed in the first printing cycle, but the
paper is spaced. Prints the contents of the Memory and
stops, without clearing the Memory.

Prints contents of Memory repeatedly. Tape does not
advance.

Reads blockette into Memory, checks blockette, then clears
Memory; no printing occurs and paper does not move.

Checking of tape blockette-by-blockette continues until:

(1) 0dd-Even or 120 Error occurs,

(2) Stop or Breakpoint symbol encountered,

(3) STOP switch is actuated,

(4) Tape is exhausted.

In all cases, the Printer stops with the Memory
containing the last blockette entered. Printer will not

perform a Multiline or Fast-Feed operation.

READ FORWARD/READ BACKWARD

switch in either position, START/

STOP switch in neutral position.

INITIAL/SINGLE LINE switch in

Neutral position.

SINGLE LINE switch actuated.

PRINT NO READ switch actuated

Memory previously filled.
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TABLE 2 CONTINUED

CONTROL

POSITION

FUNCTION

CONDITION

READ FORWARD/READ
BACKWARD (SC5/SC6)

STOP (non-locking)

READ FORWARD
(locking)

READ BACKWARD
(locking)

Stops the Printer upon completion of the current or next

reading process, retaining the information in the Memory.

Stops the Printer upon completion of a print-out, retain-
ing the information in the Memory.

After a pause of approximately one second, the tape moves
forward, and one blockette is read into Memory in a for-
ward direction. The process is also known as a "Manual
Read" operation, and may be repeated by returning the
switch to neutral, pausing momentarily, and again placing
the switch in READ FORWARD. Fast-Feed symbols are
ignored except for a Fast-Feed symbol occuring with the
Test Control panel F.F. ON M.R. switch actuated.

A Multiline symbol is not ignored; but prepares the
Printer for a Multiline operation,

Reads blockette into Memory, checks blockette, then clears
Memory; no printing occurs and paper does not move,
Checking of tape blockette-by-blockette continues until:
(1) Odd-Even or 120 Error occurs,

(2) Stop, Breakpoint, or Fast-Feed I symbol appears,

(3) STOP switch is actuated,

(4) Tape is exhausted,

In all cases, the Printer stops with the Memory contain-
ing the last blockette entered. The Printer will not
perform a Multiline operation.

Operates the same as in the READ FORWARD position, except

that the tape is read backward, and the Test Control panel

F.F. ON M,R, switch has no effect.

PRINT NO READ/READ NO PRINT
switch in READ NO PRINT or
neutral position.

PRINI NO READ switch actuated.

PRINT NO READ/READ NO PRINT
switch neutral or in PRINT NO
READ position. (In these
positions, switch has no effect

on the Read Forward operation).

READ NO PRINT switch actuated.
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TABLE 2 CONTINUED

CONTROL

POSITION

FUNCTION

CONDITION

HIGH GAIN/LOW GAIN
(sC28)

CARRIAGE IN/CARRIAGE
00T (SC29)

SPACE PAPER (SC26)

Neutral

HIGH GAIN (locking)

LOW GAIN (locking)

CARRIAGE IN (locking)

CARRIAGE OUT (locking)

SPACE PAPER (non-
locking)

Adjusts the sensitivity of the input circuits to the
normal value. Neutral is the normal position of the
switch,

Increases sensitivity of the input circuits. Operation in
this position is attempted when tape-reading errors are
occurring with the switch in the neutral position.
Decreases sensitivity of the input circuits. Operation in
this position is attempted when tape-reading errors are
occurring with the switch in the neutral position.

Places the carriage in printing position. Limit switches
open the power circuit to the motor when carriage has
reached the end of travel (or when an obstruction impedes
the motion of the carriage). Switch need not be returned
to Neutral.

The Printer will not operate if the carriage is not fully
in; an attempt to print under this condition produces a
Print Check error on the first line, stopping the Printer.
Runs the carriage out from the Print Head. Limit switches
open the motor circuit when the carriage has reached the
end of travel (or when an obstruction impedes the motion
of the carriage). The carriage is run-out to change paper,
change ribbon, or to view the last few lines printed. All
tape-reading operations may be performed with the carriage
out.

Spaces paper one unit (single-, double-, or triple-space as
selected on the plugboard). The contents of the Memory

(if any) are retained.
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TABLE 2 CONTINUED
CONTROL

POSITION

FUNCTION

CONDITION

GENERAL CLEAR (SC24)

GENERAL CLEAR (non-
locking)

Restores all flip-flops except FF21, clears Memory, clears
the Main Counter. A General Clear routine occurs auto-

matically when DC ON is actuated.

PRINT NO READ/READ NO PRINT

switch in Neutral position.
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TABLE 3

TEST CONTROL PANEL FUNCTIONS

HIGH-SPEED PRINTER

CONTROL

POSITION

FUNCTION

CONDITION

INPUT FLIP FLOPS
(TC15A, B, C, D, E,
F, G)

MAIN COUNTER (TC16A,
B, C, D, E, F, G

MOTORS TEST/MOTORS
NORMAL (TC10)

DELETE PRINT CHECK
(TC18)

DELETE 120 CHECK
(TC19)

DELETE 0.E. CHECK
(TC20)

DELETE ADDRESS CHECK
(Tc21)

Raised (Non-locking)

Lowered (non-locking)

Neutral

Raised (Non-locking)

Lowered (Non-locking)

Neutral

MOTORS TEST

MOTORS NORMAL

DELETE PRINT CHECK
(locking)

DELETE 120 CHECK
(locking)

DELETE 0.E. CHECK
(locking)

DELETE ADDRESS CHECK
(locking)

Sets the associated Input flip-flop. Lights the
associated Test Control Panel INPUT FLIP FLOPS indicator.
Restores the associated Input flip-flop. Extinguishes
the associated Test Control Panel INPUT FLIP FLOPS
indicator,

No effect on associated Input flip-flop.

Sets the associated main counter stage. Lights the
associated Test Control Panel and Supervisory Control
Panel MAIN COUNTER indicators,

Restores the associated Main Counter stage. Extinguishes
the associated Test Control Panel and Supervisory Control
Panel MAIN COUNTER indicators,

No effect on associated Main Counter stage.

Connects the cooling motors to the primary power, the
motor on-off function being then controlled by the AC

ON switch.

Connects the cooling motors to the secondary power, the
on-off function being controlled by the DC ON switch,

Disables Print Error Detector,

Disables Greater-Than-120 or Less-Than-120 Error detector.

Disables Odd-Even Error detector.

Disables Address Line Error detector,
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TABLE 3 CONTINUED

CONTROL

POSITION

FUNCTION

CONDITION

HOLD MULTILINE
(TC27)

F.F. ON M.R. (TC25)

MANUAL FILL (TC13)

STEP MAIN COUNTER
(TC14)

FAULT TEST/GENERAL
CLEAR (TC31)

HOLD MULTILINE
(locking)

Neutral

F.F. ON M.R.
(locking)

Neutral

MANUAL FILL (locking)

STEP MAIN COUNTER
(Non-1locking)

FAULT TEST (Non-
Locking)

GENERAL CLEAR (Non-
Locking)

Initiates continuous repeating sequence of a Multiline
operation followed by a Single Line operation, The
contents of Memory remain unchanged, the same information
being printed repeatedly.

Printer stops.

Printer returns to mode of operation selected on
Supervisory Control Panel.

Printer observes fast-feed sympols during a Read Forward
operation,

Printer ignores fast-feed symbols during a Read Forward
operation.

Disables the Not-Reading circuits, allowing manual address
selection and read-in to the Memory.

Initiates one Manual Read-in Cycle; character sent into
Input flip-flops is stored in the Memory location

selected on the Main Counter.

Indicates the type and location of a blown fuse.

Generates a General Clear signal, restoring all flip-
flops except FF21, clearing Memory, and clearing the

Main Counter.

Memory initially filled; Supervi-
sory Control Panel START switch

momentarily actuated,

Supervisory Control Panel STOP
switch actuated momentarily
while Hold Multiline operation
is in progress.

Hold Multiline operation in
progress.

Supervisory Control Panel READ
FORWARD switch actuated.
Supervisory Control Panel READ

FORWARD switch actuated.

MANUAL FILL switch actuated,
Memory address selected by MAIN
COUNTER switches, input character
selected by INPUT FLIP FLOPS

switches.




TABLE 4
HIGH-SPEED PRINTER
DELAY FLIP-FLOPS

DF

Delay Period

2.5 msec

Function

Prevents center drive from moving prior to 2,5 msec
following RS signal. Permits de-ionization to occur
before leading edge of a blockette crosses Read Head.
In addition, if brake is applied, 2.5 msec must
elapse before clutch may again be engaged.

3.0 msec

Prevents CC signal from removing inhibition from 631
prior to de-ionization of Print thyratron tubes. If
this delay was not introduced the Print thyratron
plate circuit would be corrected to +600 volts upon
removal of the inhibition, thus causing a severe
overload.

300 usec

(Probe Memory Timer). Leading edge (P') of Start
Print signal sets DF3. The 300 usec voltage level
probes Memory by way of G47. Differentiated set

output sets DF4 and differentiated restored output
through G357 sets FF20, generating the P-PM signal.

250 usec

(Check Thyratron Timer). Set by set output of DF3.
Following a 250 usec delay, check tubes are fired
that are associated with Memory locations storing
information. Delay permits Comparator transformer
to reach optimum output.

0.8 sec

Triggered by SC5, SC6 and SC7. Set output produces
Manual Read signal. Restored output produces MRS
signal and RS signal. Provides time for servo-loops
to balance when a reverse operation initiated,
preventing breaking of tape.

1.15 sec

Triggered by SC12, set output supplies RS signal to

center drive. Restored output restores center drive
by removing inhibition from G50. Provides for index-
ing the first blockette of a new tape.

PX 616
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TABLE 4 (continued)

7

10 msec

(Paper Stop Stabilizer). Insures that paper is
stopped and stabilized before print operation can
commence, Triggered by an End Paper Feed from FF4,
Initial Start or Start, Restore output sets FF12,
which supplies one permissive to G17, Start Print
Gate.

333 msec

Triggered by Manual Stop, Out of Paper, Out of Tape,
or Out of Ribbon Signals. Enable is placed on G18
for duration of delay period. G18 inhibited during
the Print Cycle to insure that machine cannot be
stopped in the middle of Print Cycle. DF8 sustains
Stop signals until G18 fully enabled at end of Print
Cycle.

DF9

29.9 usec

Triggered by SP; pulses from the delay line,

PC, PC', or PCT pulses. Set output enables Input
for duration of delay period. Restored output
steps main counter, restores Input flip-flops,
and FF18.

10

200 usec

Triggered by Index pulses from G21. Used in delay-
ing setting of FF16, thus preventing first Index
pulse from passing Gates 22 and 27. Insures that
first set output from DF16 following P-PM is a 300
usec level. Following Print Cycle, restored output
enables G6, and produces count 102 to set DF2,

11

50 usec

Prevents simultaneous attempt of restore and set to
FF5 when Fast-Feed I through IV assumes precedence
before Fast-Feed V.

-

12

5.5 msec

Switches plate supply for Memory tubes from +213
volts to +55 volts, thus permitting tubes to de-
ionize. Also produces NR signal.

13

100 usec

Prevents a Channel 5 signal from setting FF6E until
FFS is set, at the commencement of Fast-Feed I
through IV command during 50 usec delay.

14

20 msec

Provides time for center drive to stabilize between
stopping and starting during a Read, No-Print
operation,

PX 616
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TABLE 4 (continued)

15

250 usec

Permits output of Comparator to reach an optimum
condition during P-PM prior to sampling of Print
thyratrons by an Index pulse.

16

300 usec

Set output probes output gates of Code Wheel counter
and Comparator for duration of delay, and steps BC2,
Reset side enables the Skip Gates, G534, G55 and G56.

17

20 msec

If Bad Spot encountered at end of tape-load operation,
Restored side of DF17 sets center drive flip-flop
FF3. Center drive is restored at end of Bad Spot by
removal of inhibition on G50.

19
20

30 usec

Delays the PC and PC* signals until plate voltage
has dropped below ionization point during normal
operation. If Print thyratron has been fired during
Probe Memory, the restored outputs of these delay
flip-fiops will refire the Check tubes during P-PM,
indicating the error.

21

35 msec

Inhibits G63 at start of Print Cycle to permit FF21
and G31 to stabilize, thus preventing false Charge
Error signal.

22

20 msec

Multiline Time Out delay-flop. Output inhibits 617,
preventing Print Cycle from occurring for 20 msec
delay period. Differentiated output also produces
Step Multiline pulse for ring counter, set signal
for FF15,

23

20 msec

Recirculation Delay flip-flop. Provides same action
as DF22 but is actuated by TC27 Hold Multiline switch
or the output of G35. Prevents an ML symbol from
being ignored during read-in.

24

50 msec

Step Line Counter delay-flop. Causes line counter
to be actuated each time a Print Cycle occurs. Will
not be set unless G30 fully enabled.

25

750 usec

Fast Charge delay flop, set by Start Paper Feed sig-
nal via FF4, Provides delay for complete de-
energization of brake solenoid (paper brake) prior to
triggering brake actuating fast-charge circuit.

PX 616
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TABLE 4 (continued)

RETRIGGERABLE DELAY FLIP-FLOPS

1 400 usec Insures that all information in blockette has passed
Read Head prior to stopping of center drive, (in the
event of a Greater-Than-120 error).

2 50 msec Prevents information being read from faulty portion
of tape by inhibiting Gl.

3 50 msec Ribbon Feed Control. Provides enable to G29, being
set at the time FF20 is set and remaining so for
entire Print Cycle plus 50 msec.

q 1 sec In the event of failure of Paper Stop circuits

during normal paper spacing, or during Fast-Feed,
prevents feeding of more than 22 inches of paper
at one time by resetting FF4,

PX 616
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Note: SC-designated switches are located at the Supervisory Control
panel, TC-switches are located at the Test Control panel unless

TABLE 5
HIGH-SPEED PRINTER

CONTROL SWITCHES

otherwise designated).

160

e
SWITCH SYMBOL SECTION OR CHASSIS NO.

AC ON OFF Sc22 Power Control
SC22

DC ON OFF SC23 Power Control
SC23 Power Control

GENERAL CLEAR SC24-D1-2 Power Control

F.F. ON M.R. TC25-D1-2 P2G
TC25-D3-4 P3G
TC25-C1-2 P4H

SPACE PAPER SC26-D1-2 P8G

HOLD MULTILINE TC27-D1-2 POL
TC27-D3-4 P4H

HIGH GAIN SC28-D1-2 P1H - P1G

LOW GAIN SC28-B1-2 P1H - P1G

CARRIAGE IN SC29-B1-2 Power Control

CARRIAGE OUT SC29-D1-2 Power Control

CONTROL LOOP SC30
SC30 Power Control

SET MAIN COUNTER TC16A-D1-2 P1lL
TC16A-B1-2 P1L
TC16B-D1-2 P1L
TC16B-B1-2 P1L
TC16C-D1-2 P1L
TC16C-B1-2 P1L
TC16D-D1-2 P1L -
TC16D-B1-2 P1L
TC16E-D1-2 P1L
TCl6E-B1-2 PI1L
TC16F-D1-2 P1L
TC16F-B1-2 PI1L
TC16G-D1-2 PIL
TC16G-Bl1-2 P1L

PX 616




SWITCH SYMBOL SECTION OR CHASSIS NO.
REWIND SC7-C1-2 P7G
SC7-C3-4 P4G
SC7-C5-6 P1G
SC7-D1-2 P3G
SC7-D3-4 PTG
SC7-D5-6 P8G
SC7-D7-8 P5G
SC7- P4G
SC7-
PRINT NO READ SC8-D1-2 P7G
READ NO PRINT SC9-A1-2 P4H
SC9-A3-4 P3G
SC9-A5-6 P2G
SC9-A7-8 P2G
SC9-B1-2 P2G
SC9-B3-4 P8G
SC9-B5-6 P9G
SC9-B7-8 P8G
SC9-B9-10 P7G
MOTORS ON OFF TC10 Power Control
HOME PAPER SC11-C1-2 P3G
SC11-C3-4 P3G
SC11-D1-2 P8G
SC11-D3-4 P2G
SC11l P2G
P7G
SC11
START SC1-D1-2 P7G
SC1-D3-4 P2G
SC1-D5-6 P7G
INITIAL CONT SINGLE SC-2-D1-2 PTG
LINE SC2-B1-2 P5G
SC2-B3-4 P8G
BREAK POINT SC3-D1-2 P4H
STOP SC4-B1-2 P8G
READ FORWARD SC5-C1-2 P4H
SC5-C3-4 P3G
SC5-D1-2 P2G
SC5-D3-4 P5G
SC5- P8G
PX 616
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SWITCH SYMBOL SECTION OR CHASSIS NO.
TAPE LOAD SC12-A1-2 P4G
SC12-A3-4 P5G
SC12-B1-2 P5G
SC12-B3-4 P5G
SC12-B5-6 P1G
SC12
SC12
MANUAL FILL TC13-D1-2 P4G
TC13-D3-4 P5G
STEP MAIN COUNTER TC14-D1-2 P6G
SET INPUT FF TC15A-D1-2 P2H
TC15A-B1-2 P2H
TC15B-D1-2 P2H
TC15B-B1-2 P2H
TC15C-D1-2 P2H
TC15C-B1-2 pP2H
TC15D-D1-2 P2H
TC15D-B1-2 P2H
TC15E-D1-2 P2H
TC15E-B1-2 P2H
TC15F-D1-2 P2H
TC15F-B1-2 P2H
TC15G-D1-2 P2H
TC15G-B1-2 P2H
CONMPUTER DIGIT SC17-C1-2 P4H
SC17-C3-4 P3G
SC17-C5-6-7 P7G
SC17-C8-9 P7H
SC17-C10-11 P4H
SC17-D1-2 P2G
SC17-D3-4 POL
SC17-D5-6
SC17-D7-8 P4H
SC17-D9-10 P8G
DELETE PRINT CHECK TC18-D1-2 P6G
TC18-D3-4 P6G
DELETE 120 CHECK TC19-D1-2 P5G
TC19-D3-4 P5G
DELETE OE CHECK TC20-D1-2 P3G
DELETE ADDRESS CHECK TC21-D1-2 PoL
PX 616
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SWITCH SYMBOL SECTION OR CHASSIS NO.
READ BACKWARD SC6-A1-2 P1G
SC6-A3-4 P4H
SC6-A5-6 P4G
SC6-B1-2 P3G
SC6-B3-4 P26
SC6-B5-6 P5G
SCé6 P4H
SCé6 P8G

il
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TABLE 6
HIGH-SPEED PRINTER

RELAY FUNCTIONS

(Note: Relays may have the same designation in different units. It is

therefore necessary that this Table be divided into Unit

categories),
Relay Name or Function
A, .Printer Unit:
RE1 When gate G49 enabled, energizes RE2
RE2 When energized by REl, contacts will
apply +600 volts to charge capacitors
RE3 When PF Error occurs, inhibits G17
RE4 Out-of-Paper relay, inhibits G17
B. Memory Cabinet:

Hayden Timer 1 Thirty-second time delay energized by
application of primary a-c. Applies a-c
to Hayden Timer 2, and "Slow Heater
relay,” following delay period,

Hayden Timer 2 Thirty-second time delay energized by
Hayden Timer 1. Following delay period,
illuminates "DC Ready".

Slow Heater Applies one-half filament voltage during
delay period of Hayden Timer 1.
Gate 34 Removes B+ voltage from Check thyratron
tubes.,
Multiline Connected by plugboard for printing in
(15 relays) correct locations during ML operation
Single Line Connected by plugboard for printing in
(11 relays) correct locations during SL operation
PX 616
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Relay

Name or Function

C.

Power Supply
Cabinet:

A-C Contactor
D-C Contactor
V4A PG

RE1

RE2

RE3

RE4

RES

RE6

RE7

Miscellaneous:

Early Warning
Thermostats

Overheat
Thermostats

Reverse

Rewind

Holding relay for a-c
Holding relay for d-c
Steps line-counter
General Clear line
D-C alarm line

A-C alarm line
Advance

A-C alarm

Positive alarm

Negative alarm

Ring Alarm bell when cabinet
temperature reaches 100F

Open d-=c circuits when cabinet
temperature reaches 120F

Reverses motor windings

Repositions tape

PX 616
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TABLE 7
PRINT CYCLE TIMING - HIGH-SPEED PRINTER
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NOTES
GENERAL CLEAR RESTORES ALL FLIP-FLOPS EXCEPT FF2i
SC SWITCHES LOCATED ON SUPERVISORY CONTROL PANEL
TC SWITCHES LOCATED ON TEST CONTROL PANEL
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NOTES:

GENERAL CLEAR RESTORES ALL FLIP-FLOPS EXCEPT FF2)
SC SWITCHES LOCATED ON SUPERVISORY CONTROL PANEL.
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