
































































































































































































































































































The carriage is "run-out" -for examination of the copy and it is determined 
that a printing has occurred in an incorrect column, thus nUllifying the use 
of the form. The carriage is returned and the READ NO PRINT switch is closed, 
jamming the print circuits and the Special Functions circuits. GENERAL CLEAR 
is actuated and the READ (one blockette) BACKWARD switch, SC 6 is closed, which 
supplies a first enable to G59' and G5a. Due to the inhibition from SC9, the 
signal cannot pass G5a, thus FYII remains in the reset state. The restoreq 
output of DF5, the Manual Read delay flip-flop supplies a set pulse to DFI, 
and an MRS signal which sets DF7. The recovery of DFl sets FF3 and the center 
drive now commences to move in a backward direction. 

The tape continues to move until the blockette containing the FF I symbol 
is read-in. As the blockette is being read-in in a backward direction, the 
FF I symbol will now occupy th'e 120th character position. As the information 
is read-in backwards, the FF I signal, in sampling G59 (which is enabled by 
SC5), passes through and sets FFIL The recovery of FF3 at the end of:the 
Read Cycle finds G17 inhibited and the Printer stops. The READ (one �~�l�o�c�k�e�t�t�e�)� 

BACKWARD switch is now placed in a neutral position, together with the READ 
NO PRINT switch, SC9. 

�T�h�~� GENERAL CLEAR switch is now closed, followed by the raIsIng of the 
INITIAL switch. The blockette containing the FF �~� is now read-in in a forward 
direction, thus the FF I symbol occupies the first character position. Con­
sequently FF6A is set, and a Fast-Feed I operation occurs. The paper drive 
moves from line 58 on the form upon which the error occurred, to line 5 on a 
new form, at which point a Channell hole is sensed and the paper drive ceases. 
The �f�i�r�~�t� blockette printed on the new form is the same information which was 
printed on the first line of the faulty form. Continuous operation now con­
tinues until a Normal Stop or Error is developed. By programming to form Fast­
Feed operations as Fast Feed I operations, information may be edited one form 
at a time rather than one blockette at a time. 

A Fast-Feed V, or automatic Start-Stop, receives a Start signal from the 
Channel 5 hole on the paper loop. However, the start is delayed �~�u�e� to �t�h�~� 

lack of an enable on gate G36 from FF23 (see Figure 2-32, Fast' Feed' Operation 
- FF V), until the completion of the read-in of the first character. 

FF23 is set to produce the required enable for G36 by the initial Clear 
Input flip-flops (CIF),signal from the restored output of DF9, via a differen­
tiating circuit and buffer stage, which occurs at the end of the first charac­
ter read-in. In this manner, an- FF V operation cannot occur until the initial 
character position in each blockette is searched for a Fast-Feed symbol FF I 
through to FF IV. When a Fast-Feed symbol occupies the first character pOSi­
tion, FF6E is reset, with this symbol assuming precedence to an FF V demand. 
An example of this phase of operation follows: 

Again refer to Figures 2-30 and 2-32, in addition to Figure 2-33, Fast-Feed 
Operation - Precedence. A line of printing has occurred on Line 67. Punching 
of the paper loop has been previously performed for a required format as 
indicated in the figure. Presume that a Read Start signal has just been 
generated. 
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The Read Start signal develops a Start Paper Feed signal, a Clear Counter 
signal, a set pulse for DFI 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 FF6E 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 0 10 1111, symbol ?). 
The SPI gates the FF III symbol through Function Table I, which passes a set 
pulse to FFl8 and an enable to G8C. 

The output of GBC develops a set pulse to FF6C, DFII (via a buffer stage), 
DFI3, 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 ~ec 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 ~sec later, DFII 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 FF5 is reset, the inhibition to GIl is 
removed, which permits the next EPF pulse to pass through GIl and reset FF4. 
FF4 then accomplishes a normal braking action function, stopping the paper 
drive. A printing action subsequently occurs and the "Total" indicated on the 
sample invoice in Figure 2-33 is printed~ut 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 a·rise 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 2-32. Fast-Feed Operation - FF V Exa.ple 
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Figure 2-33. Fast-Feed Operation - Precedence 
PX 616 

127 

FROM FFI 
FFII, FFlII OR 

FFnL 

FROM 
CHANNEL 5 

G37 

R 

FF6E 

S 

DFI3 
100 

ILSEC, 

DF9 
29,9 

SPI- DELAYED ILSEC. 
INDEX PULSE - --.. 

STEP MAIN '---~ 

COUNTER 

G36 

FF23 
R S 



eration - Precedence 

FROM FFI 
FFII,FFmOR 

FFllr 

FROM 
CHANNEL 5 

G37 

R 

FF6E 

S 

DFI3 
100 

ILSEC. 

DF9 
29.9 

SPI- DELAYED ILSEC. 
INDEX PULSE - --oa,I 

STEP MAIN L..-_....J 

COUNTER 

G36 

FF23 
R S 



Figure 2-34. Fast-Feed Operation - Overflow Logie 
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46 
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CUSTOMER BILLING BY REMINGTON RAND 
PREPARED BY THE 

UNIVAC@ HIGH-SPEED PRINTER 

SOLD TO 

SHIP TO 

QUANTITY 

100 
50 
30 

50 
30 

5 

8 
13 

8 
10 
6 

2 

~TE JUNE 21, 1955 
ASSOCIATION OF AMERICAN RAILROADS 
ACCOUNTING DIVISION 

SAME 
HOTEL AMBASSADOR 
THE BOARDWALK 
ATLANTIC CITY, N. J. 

INVOICE NO. 

INVOICE 
PREPAID EXP. TERMS NET CASH SALESMAN GS YOUR ORDER NO. 

CATALOG 

31-901 
31-902 
31-904 

41-905 
41-906 

50-920 

56-186 
56-181 

63-432 
63-433 
63-435 

81-211 

DESCRIPTION 

PIPE FITTING, ELBOW, 2-INCH 
PIPE FITTING, TEE, 1/2-INCH 
PIPE FITTING, TRUE V, 2-INCH 

COUPLING, 1 1!2-INCH 
REDUCER, 2-INCH 

HUNDRED FEET SWP PIP lNG, 2 - INCH ID 

BUSHINGS, BRASS, 3-INCH 
BUSHINGS, BRASS, 3 1/2-INCH 

DRUMS, Sf EEL, 25-GAL CAP 
DRUMS, STEEL, 35-GAL CAP 
DRUMS, STEEL, 50-GAL CAP 

CABINET, STEEL STORAGE 

UNIT PRICE I 

$ :91 
1 103 
1 146 

1 
I 
156 
160 
1 
I 

81 \37 
1 
I 

2 135 
2 151 

1 

I 
14 21 8 
15 80 
11143 

I 
44150 

I 
I 
I 

TOTAL THIS INVOICE 

09800 
AMOUNT 

$ 91.00 
51.50 
43.80 

28.00 
18.00 

406.85 

18.80 
33.41 

114.24 
158.00 
104.58 

89.00 
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CUSTOMER BILLING BY REMINGTON RAND 
PREPARED BY THE 

UNIVAC@ HIGH-SPEED PRINTER 

SOLD TO 

SHIP TO 

QUANTITY 

100 
50 
30 

50 
30 

5 

8 
13 

8 
10 
6 

2 

SOLD TO 

SHIP TO 

QUANTITY 

9 
20 

12 
4 

~TE JUNE 27, 1955 
ASSOCIATION OF AMERICAN RAILROADS 
ACCOUNTING DIVISION 

SAME 
HarE L AMBASSADOR 
THE BOARDWALK 
ATLANTIC CITY, N. J. 

INVOICE NO. 

INVOICE 
PREPAID EXP. TERNS NET CASH SALES NAN GS YOUR ORDER NO. 

CATALOG 

31-901 
31-902 
31-904 

47-905 
47-906 

50-920 

56-786 
56-787 

63-432 
63-433 
63-435 

81-211 

DESCRIPTION 

PIPE FITTING, ELBOW, 2-INCH 
PIPE FITTING, TEE, 1/2-INCH 
PIPE FITTING, TRUE V, 2-INCH 

COUPLING, 1 1!2-INCH 
REDUCER, 2-INCH 

HUNDRED FEET SWP PIPING, 2-INCH ID 

BUSHINGS, BRASS, 3-INCH 
BUSHINGS, BRASS, 3 1/2-INCH 

DRUMS, STEEL, 25-GAL CAP 
DRUMS, STEEL, 35-GAL CAP 
DRUMS, STEEL, 50-GAL CAP 

CABINET, STEEL STORAGE 

UNIT PRICE I 

$ :97 
1 103 
1146 

1 
I 
156 
160 
I 
1 

81 137 
1 
I 

2 135 
2 157 

1 

1 

14 1,8 
15180 
17 :43 

I 
44 :50 

1 
1 , 

TOTAL THIS INVOICE 

09800 
AMOUNT 

$ 97.00 
51.50 
43.80 

28.00 
18.00 

406.85 

18.80 
33.41 

114.24 
158.00 
104.58 

89.00 

CUSTOMER BILLING BY REMINGTON RAND 
PREPARED BY THE 

UNIVAC@ HIGH- SPEED PRINTER 

CATALOG 

91-549 
91-563 

92-422 
92-423 

DATE INVOICE NO. 

TERMS SALESMAN 

DESCRIPTION 

STOCK, STEEL ROD 3/4-INCH 
STOCK, STEEL ROD 1 1/2-INCH 

STOCK, STEEL ANGLE 2 - INCH 
STOCK, STEEL ANGLE 2 1/2-INCH 

INVOICE 

UNIT PRICE I 

10 :85 
21 .00 

27 i50 
28 .70 

YOUR ORDER NO. 

AMOUNT 

$ 97.65 
420.00 

330.00 
114.80 

TOTAL THIS INVOICE $ 2125. 63 



It will be seen, by glancing at the invoice used for this example, thRt 
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 advanc.e the invoice 
to the next copy at the beginning Qf 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 
DFll 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~rive 
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.) 

PX 616 

133 



5. ERROR-DETECTION CmCUITS 

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 QI, Q2, Q3, Q4, Q5, 
and Q6; gate Gl4, 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 with a "1" to Q5 
FF2B is reset with a "0" to Ql 

(actually,with NaT a "1" to QI, therefore a "0") 

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

The output from the Quarter Adders will be: 

QI "0" to Q4, Q4 to "1" to Q6 
Q2 "I" to Q4 
Q3 "1" to Q5, Q5 to "0" to Q6, Q6 "1" to G14 

Observe that a "1" signal output from Q6 will pass to Gl4 as a No Odd-Even 
Error signal thus placing an inhibition on G14. Conversely, a "0" signal 
output, or no output, from Q6 will not place this inhibition on GI4. The in­
hibition, when it appears on Gl4, 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 GI4, hence an inhibition and the 
inability for the SP 1 pulse t~ pass through Gl4 due to this inhibition. As 
the SP I pulse does not pass GI4, 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 FFS will duly become set and a Pre~ent 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 01 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 QI 
FF2C is set with a "1" to Q2 
FF2D is reset with a "0" to Q3 
FF2E is set with a "I" to Q3 
FF2F is reset with a "0" to Q2 
FF2G is set with a "1" to QI 

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

QI "1" to Q4, Q4 "0" to Q6 
Q2 "1" to Q4, 
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 
SPI 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 GI7 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 GI4, the machine will stop operation should this occur. 

The purpose of TC20 in this circuitry is to open the output 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 conditions 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 G41. The SP2 from the 120th 
character, in sampling G41 finds it enabled, and passes through to set FFIO. 

The set output of FFIO is channeled to G16 as a first enable and to GIS. 
G16 and GIS are the End Read and Greater-Than-120 gates, respectively. At this 
point the SP from the irregular 121st character arrives at GIS, 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 121st character from being ~ead 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, an~ as in 
the previous example it may be considered that DF9 is in the set state, having 
been set by the 119th SPI. 

DF9 recovers,which steps the Address line counter to a count of 119, which 
selects Address line 119. In this case however, no further Sprocket Pulses 
occur, so that after an elapse of five pulse times" RDFl, a 400 ~ec retrig­
erable' delay flop, recovers. The consequent recovery pulse samples G16, 
which is not enabled (FFIO 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 RDFl, which removes the sampling signal from G16. 
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 SP2 from this character samples G41, which is enabled, 
and FFIO is thus set by the output of G41. The set output of FFIO enables 
gates GIS and G16. The recovery of DF9 steps the binary counter to a count of 
120 which selects line L ~ro. but as there is no MIS decoding gate in the M­
Section of the Minor Address (see Section 1~ 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 G15, passes through 
and sets FF9, the error circuitry being alerted as previously shown. The 
Sprocket Pulses continue to trigger RDFI 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 Gl9. The recovery of 
RDFI, which enables G16 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 Ill. 

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 SPI is passed 
to the AE (Address Error) flip-flop FFI9, and the error is indicated by the 
lighting of the neon ADDRESS CHECK on th~ 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 wi 11 not be present on G38, hence an output wi n not re present 
for the character read-in at the time. 

As G38 has no output, the inhibition on G28 will be lacking and the SPI 
(resulting from the character destined to fill a Memory location connected to 
the faulty Address line) will pass through and set FFI9. 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 Ll. 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 DFI2, 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 0, 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 SPI 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 Ll gate. As a fault is considered to be in existence for the example in 
this circuit, no LIA nor LIB signal is produced. 

It will be apparent that G38 now lacks two enables, and therefore an Address 
line will not be selected. The SPI which occurs from the second character 
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samples G28, which is enabled, and passes through to set FFI9. From FFl9 by 
way of switch TC21 and buffer sta~es 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 
Ll gate is alerted, an Address line will not be selected, and FFl9 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 La lines are selected, with MO being selected in a normal manner and M2 
by error. As La, MO and M2 are selected, Address Lines 0 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 Ll. With 
LI, 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 secon~ 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. (FFII 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 ~ec 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~eed indexing system has not been completed, the exciter lamps will not 
be on, so that the paper feed will be moving, but lllises 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, SCI; as an inhibition to Gl7 
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, OF2 recovers and the output of GIO develops a Read 
Start signal. The Read Start circuitry commences paper movement through OFl, 
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 FTI and passes by way of the Fast~Feed III output to G8C. The consequent 
output of G8C develops a set pulse for FF6C together with set pulses for OFll 
and OF13. The same signal as a reset pulse to FF6E 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 ret~rned and the START switch engaged. The latter action will cause 
SCI, 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 G3l 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 Gl7 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 FF21. The set output of OF3 sets OF21, which places a six ~ec 
inhibition on G63. When OF3 rec.overs, 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. DF2l, as it recovers, removes the inhibition from G63 
which, now fully enabled, develops a set pulse for FF22, the Charge Error flip: 
flop. 
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The set output of FF22, as a Charge Error signal, inhibits G49, thus 
opening the circuits to both REI 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,is, 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 REI and RE2 will again close, placing the 
+600-volt supply on G31, and a reset pulse to FF21. In this case print 
capacitors discharging will cause any associated actuator fuses to fail. In 
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 All-Out signal is channeled to GIO as an enable, and to G51 as an 
inhibition. Should an All-Out signal not be present at the end of a Print 
Cycle, G51 will not be inhibited, and the differentiated output of DF2 will 
pass through G51 to produce a Print Error signal, rather than passing through 
GIO 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 conunencesa Print signal, and after elimination of 
the first Index pulse, the printing operation begins. As the information which 
is stored in Memory location I 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 
All-Out 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 I 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 sc~een 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 ~sec 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~ 
~ng 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 (Cheek 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 I is connected to Print location I 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 I 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 DFlS 
is channeled by way of'G2l, 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 ctoss-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, DFl9 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 500 ~sec later, which again 
increases the voltage level on the control grids ~f 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 5: 

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 REI and RE2 consequently 
lose ~ctuating 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 t~ 
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 operation will o~cur 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 Cl:teck 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 iact that all even Print locations 
have conducting Check tubes, an All-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-Ou~ Detector check insures that the 
All-Out circuit is functioning correctly. Should this not be satisfactory, 
the Printer will stop and the A.O. 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 tbis 
type of fault may be recognized, certain circuits perform a check on the All­
Out Detector during each Probe Memory operation. If the All-Out 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.O. DET CHECK 
indicator. The counter will indicate 121. (Normally the All-Out Check in­
dicator will be on except during a Print check.) 

The All-Out signal passes to G57 as an inhibition, and failure of the 
All-Out Detector will result in a steady-state inhibition to G57. Should the 
All-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 G57 preventing the set signal to FF20 from developing the Print signal 
through G2l, etc. 
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TABLE 1 
UNIVAC<l CODE FOR THE HIGH-SPEED PRINTER 

CODE CODE COMPUTER 
COMPUTER CHECK DIGIT r:HltTK CHARACTER ZONE 0001 CHARACTER PULSE ZONE OODY DIGIT PULSE 

i 1 00 0000 5 CJ 0 10 0000 N 
t!l 0 00 0001 6 1 10 0001 0 
- 0 00 0010 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 
5 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 
G 0 00 1110 ICc 1 10 1110 
( 1 00 1111 (FFIII)? 0 10 1111 M 

il ML r I 0 01 0000 E (STOP) L 1 11 0000 V 
, 1 01 0001 (BP) f3 0 11 0001 W 
. 1 01 0010 0 11 0010 
; 0 01 0011 + 1 11 0011 
A 1 01 0100 / 0 11 0100 
B 0 01 0101 S 1 11 0101 
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 O. 01 1010 X 1 11 1010 
H 1 01 1011 y 0 11 1011 
I .0 01 1100 Z 1 11 1100 
# 1 01 1101 0 11 1101 % 

EJ 1 01 1110 C (FFIV) = I 0 11 1110 T 
0 01 1111 D (UNUSED) 1 11 1111 

NarE: 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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CONTROL 

WARNING BELL/OUT 
(SC32) 

REWIND (SC7) 

HOME PAPER/TAPE LOAD 
(SCll/SC12) 

INITIAL/SINGLE LINE 
(SC2) 

TABLE 2 
SUPERVISORY CONTROL PANEL FUNCTIONS 

HIGH-SPEED PRINTER 

·POSITION 

WARNING BELL 
(non-locking) 

OUT (locking) 

REWIND (Non-locking) 

NEUTRAL 

Hor£ PAPER (lock i ng ) 

FUNCTION 

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 Unlservo to beginning of tape; prevents operation 

of START and 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 

CONDITION 

Machine must contain a paper loop 

punched in Channel 7; CONTROL 

operation of START (SCI) and INITIAL START (SC2) switches. LOOP switch must be raised. 

TAPE LOAD (locking) Feeds 115 inches of tape leader past the Read Head, then 

stops tape feed. Prevents operation of START (SCI) and 

INITIAL START (SC2) SWitches. 

Neutral Permits operation of START (SCI) and INITIAL START (SC2) 

switches. 

INITIAL (Non-Locking) Reads new blockette into Memory and I:onnences printing Precede with GENERAL CLEAR signal 

operation. REWIND (SC7), UOtl£ PAPER (SCIU, 

and TAPE LOAD (SC12) switches 

must be in neutral position. 



TABLE 2 CONTINUED 

CONTROL 

BREAKPOINT (SC3) 

COMPUTER DIGIT (SC17) 

PRINT NO READ/READ NO 
PRINT (SCB/SCq) 

POSITION 

Neutral 

SINGLE LINE (locking) 

BREAKPOINT (locking) 

Neutral 

COMPUTER DIGIT 
(locking) 

Neutral 

PRINT NO READ 
(lock ing) 

READ NO PRINT 
(locking) 

FUNCTION CONDITION 

Printer operates continuously when START switch is 

actuated. 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 (0 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 START switch engaged momentarily. 

advance. Memory previously filled. START 

switch actuated momentarily. 

Reads blockette into Memory. checks the blockette. then 

clears Memory. No printing occurs and paper does not mov~ 

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 
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TABLE 2 CONTINUED 

CONTROL 

START/STOP (SCI) 

POSITION 

START (non-locking) 

FUNCTION 

(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) Odd-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. 

CONDITION 

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. 



TABLE 2 CONTINUED 

CONTROL 

READ FORWARD/READ 
BACKWARD (SC5/SC6) 

POSITION 

STOP (non-lockin9) 

READ FORWARD 
(locking) 

READ BACKWARD 
(locking) 

FUNCTION CONDITION 

Stops the Printer upon completion of the current or next PRINT NO READ/READ NO PRINT 

reading process, retaining the information in the Memory. switch in READ NO PRINT or 

neutral position. 

Stops the Printer upon completion of a print-out, retain- PRINT NO READ switch actuated. 

ing the information in the Memory. 

After a pause of approximately one second, the tape moves PRINT NO READ/READ NO PRINT 

forward, and one blockette is read into Memory in a for- switch neutral or in PRINT NO 

ward direction. The process is also known as a "Manual READ position. (In these 

Read" operation, and may be repeated by returning the positions, switch has no effect 

switch to neutral, pausing momentarily, and again placing on the Read Forward operation). 

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 READ NO PRINT switch actuated. 

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. 



TABLE 2 CONTINUED 

CONTROL 

HIGH GAIN/LOW GAIN 
(SC28) 

CARRIAGE IN/CARRIAGE 
OUT (SC29) 

SPACE PAPER (SC26) 

POSITION FUNCTION 

Neutral Adjusts the sensitivity of the input circuits to the 

normal value. Neutral is the normal position of the 

switch. 

IIIGH GAIN (locking) 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. 

LOW GAIN (locking) 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. 

CARRIAGE IN (locking) 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. 

CARRIAGE OUT (locking) Runs the carriage out from the Print Head. Limit switches 

SPACE PAPER (non­
locking) 

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. 

CONDITION 



TABLE 2 CONTINUED 

CONTROL POSITION FUNCTION CONDITION I" 

GENERAL CLEAR (SC24) GENERAL CLEAR (non- Restores all flip-flops except FF21, clears Memory, clears PRINT NO READ/READ NO PRINT 
locking) 

the Main Counter. A General Clear routine occurs auto- switch in Neutral position. 

matically when DC ON is act uated. 



CONTROL 

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

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

MOTORS TEST/MOTORS 
NORMAL (TClO) 

DELETE PRINT CHECK 
(TC18) 

DELETE 120 CHECK 
(TC19) 

DELETE 0, E. CHECK 
(TC20) 

DELETE ADDRESS CHECK 
(TC21) 

POSITION 

Raised (Non-locking) 

TABLE 3 
TEST CONTROL -PANEL FUNCTIONS 

HIGH-SPEED PRINTER 

FUNCTION 

Sets the associated Input flip-flop. Lights the 

associated Test Control Panel INPUT FLIP FLOPS indicator. 

Lowered (non-locking) Restores the associated Input flip-flop. Extinguishes 

the associated Test Control Panel INPUT FLIP FLOPS 

indicator. 

Neutral No effect on associated Input flip-flop. 

Raised (Non-locking) Sets the associated main counter stage. Lights the 

associated Test Control Panel and Supervisory Control 

Panel MAIN COUNTER indicators. 

Lowered (Non-locking) Restores the associated Main Counter stage. Extinguishes 

Neutral 

MOTORS TEST 

MOTORS NORMAL 

DELETE PRINT CHECK 
(locking) 

DELETE 120 CHECK 
(locking) 

DELETE O.E. CHECK 
(locking) 

DELETE ADDRESS CHECK 
(locking) 

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. 

CONDITION 
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TABLE 3 CONTINUED 

CONTROL 

HOW .uLTILINE 
(TC27) 

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

MANUAL FILL (TCI3) 

STEP MAIN COUNTER 
(TCI4) 

FAULT TEST/GENERAL 
CLEAR (TC3l) 

POSITION 

HOW MULTILINE 
(locking) 

Neutral 

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

Neut ra I 

MANUAL FILL (locking) 

STEP MAIN COUNTER 
(Non-locking) 

FAULT TEST (Non­
Locking) 

GENERAL CLEAR (Non­
Locking) 

FUNCTION CONDITION 

Initiates continuous repeating sequence of a Multiline Memory initially filled; Supervi-

operation followed by a Single Line operation. The sory Control Panel START switch 

contents of Memory remain unchanged, the same information momentarily actuated. 

being printed repeatedly. 

Printer stops. Supervisory Control Panel STOP 

switch actuated momentarily 

while Hold Multiline operation 

is in progress. 

Printer returns to mode of operation selected on Hold Multiline operation in 

Supervisory Control Panel. progress. 

Printer observes fast-feed symDols during a Read Forward Supervisory Control Panel READ 

operation. FORWARD switch actuated. 

Printer ignores fast-feed symbols during a Read Forward Supervisory Control Panel READ 

operation. FORWARD switch actuated. 

Disrunes the Not-Reading circuits, allowing manual address 

selection and read-in to the Memory. 

Initiates one Manual Read-in Cycle; character sent into MANUAL FILL switch actuated, 

Input flip-flops is stored in the Memory location Memory address selected by MAIN 

selected on the Main Counter. COUNTER switches, input character 

selected by INPUT FLIP FLOPS 

switches. 

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. 



DF Delay Period 

1 2.5 msec 

2 3.0 IIsec 

3 300 JJ,sec 

4 250 JJ,sec 

5 0.8 sec 

6 1.15 sec 

TABLE 4 
HIGH-SPEED PRINTER 

DELAY FLIP-FLOPS 

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. 

Prevents CC signal from removing inhibition from G3l 
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. 

(Probe Memory Timer). Leading edge (Pi) of Start 
Print signal sets DF3. The 300 JJ,sec vOltage level 
probes Memory by way of G47. Differentiated set 
output sets DF4 and differentiated restored output 
through G57 sets FF20, generating the P-PM signal. 

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

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. 

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. 
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TABLE 4 (continued) 

1 10 msec 

8 333 msec 

DF9 29.9 ~sec 

10 200 ~sec 

11 50 ~sec 

12 5.5 msec 

13 100 ~sec 

14 20 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 G11, Start Print 
Gate. 

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. 

Triggered by SP] pulses from the delay line, 
Fe, Fe', or PCT"pulses. Set output enables Input 
for duration of delay period. Restored Qutput 
steps main counter, restores Input flip-flops, 
and FFl8. 

Triggered by Index pulses from G2l. Used in delay­
ing setting of FF16, thus preventing first Index 
pulse from passing Gates 22 and 21. Insures that 
first set output from DF16 following P-PM is a 300 
~sec level. Following Print Cycle, restored output 
enables G6, and produces count 102 to set DF2. 

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

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

Prevents a ChannelS signal from setting FF6E until 
FF5 is set, at the commencement of Fast-Feed I 
through IV command during 50 ~sec delay. 

Provides time for center drive to stabilize between 
stopping and starting during a Read, No-Print 
operation. 
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IABLE 4 (continued) 

15 

16 

17 

19 
20 

21 

22 

23 

24 

25 

250 J..I,sec 

300 J..I,sec 

20 msec 

30 J..I,sec 

5 msec 

20 msec 

20 msec 

50 msec 

750 I-Lsec 

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

Set output probes output gates of Code Wheel counter 
and Comparator for duration of delay, and steps BC2. 
Reset side enables the Skip Gates, G54, G55 and G56. 

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. 

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-flops will refire the Check tubes during P-PM, 
indicating the error. 

Inhibits G63 at s~art of Print Cycle to permit FF2l 
and G3l to stabilize, thus preventing false Charge 
Error signal. 

lui tiline Time Out delay-frop. Output inhibits G17, 
preventing Print Cycle from occurring for 20 msec 
delay period. Differentiated output also produces 
Step Multiline pulse for ring counter, set signal 
for FFIS. 

Recirculation Delay flip-flop. Provides same action 
as DF22 but is actuated by TC27 Hold Multiline switch 
or the output of G3S. Prevents an ML symbol from 
being ignored during read-in. 

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. 

Fast Charge delay flop, set by Start Paper Feed sig­
ftal via FF4. Provides delay for complete de­
energizat.ion of brake solenoid (paper brake) prior to 
triggering brake actuating fast-charge circuit. 
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TABLE 4 (continued) 

RETRIGGERABLE DELAY FLIP-FLOPS 

1 400 f.1,sec 

2 50 msec 

3 50 msec 

4 1 sec 

Insures that all information in blockette has passed 
Read Head prior to stopping of cent~r drive, (in the 
event of a Greater-Than-120 error). 

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

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. 

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. 
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TABLE 5 
HIGH-SPEED PRINTER 

CONTROL SWITCHES 

(Note: SC-designated switches are located at the Supervisory Control 
panel, TC-switches are located at the Test Control panel unless 
otherwise designated). 

SWITCH 

AC ON OFF 

DC ON OFF 

GENERAL CLEAR 

F.F. ON M.R. 

SPACE PAPER 

HOlD MULTILINE 

HIGH GAIN 
LOW GAIN 

CARRIAGE IN 
CARRIAGE OUT 

CONrROL LOOP 

SET MAIN COUNTER 

SYMBOL 

SC22 
SC22 

SC23 
SC23 

SC24-DI-2 

TC25-DI-2 
TC25-D3-4 
TC25-CI-2 

SC26-DI-2 

TC27-DI-2 
TC27-D3-4 

SC28-DI-2 
SC28-BI-2 

SC29-BI-2 
SC29-DI-2 

SC30 
SC30 

TCI6A-DI-2 
TCI6A-BI-2 
TCI6B-DI-2 
TCI6B-BI-2 
TCI6C-DI-2 
TCI6C-BI-2 
TCI6D-DI-2 
TCI6D-BI-2 
TCI6E-DI-2 
TCI6E-BI-2 
TCI6F-Dl-2 
TCI6F-BI-2 
TCI6G-DI-2 
TCI6G-BI-2 

PX 616 

160 

SECTION OR CHASSIS NO. 

Power Control 

Power Control 
Power Control 

Power Control 

P2G 
P3G 
P4H 

PeG 

P9L 
P4H 

PIH - PIG 
PIH - PIG 

Power Control 
Power Control 

Power Control 

PIL 
PIL 
PIL 
PIL 
PIL 
PIL 
PIL ' 
PIL 
PIL 
PIL 
PIL 
PIL 
PIL 
PIL 



SWITCH SYMBOL SECTION OR CHASSIS NO. 

REWIND SC7-CI-2 P7G 
SC7-C3-4 P4G 
SC7-C5-6 PIG 
SC7 -DI-2 P5G 
SC7-D3-4 P7G 
SC7-D5-6 PBG 
SC7-D7-8 P5G 
SC7- P4G 
SC7-

PRINT NO READ SC8-DI-2 P7G 

READ NO PRINT SC9-AI-2 P4H 
SC9-A3-4 P3G 
SC9-A5-6 P2G 
SC9-A7-8 P2G 
SC9-81-2 P2G 
SC9-83-4 PeG 
SC9-85-6 P9G 
SC9-87-8 PBG 
SC9-89-10 P7G 

M<YrORS ON OFF TCIO Power Control 

HOME PAPER SCII-CI-2 P3G 
SCII-C3-4 P3G 
SCII-DI-2 PBG 
SCII-D3-4 P2G 
SCII P2G 

P7G 
SCII 

Sf ART SCI-DI-2 P7G 
SCI-D3-4 P2G 
SCI-D5-6 P7G 

INITIAL CONI' SINGLE SC-2-DI-2 P7G 
LINE SC2-BI-2 P5G 

~2-B3-4 PBG 

BREAK POINT SC3-DI-2 P4H 

SfOP SC4-81-2 PBG 

READ FORWARD SC5-C1-2 P4H 
SC5-C3-4 P3G 
SC5-DI-2 P2G 
SC5-D3-4 P5G 
SC5- PeG 
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SWITCH SYMBOL SECTION OR CHASSIS NO o 

TAPE LOAD SCI2-AI-2 P4G 
SCI2-A3-4 P5G 
SCI2-BI-2 PSG 
SCI2-B3-4 P5G 
SCI2-B5-6 PIG 
SC12 
SC12 

MANUAL FILL TCI3-DI-2 P4G 
TCI3-D3-4 P5G 

srEP MAIN COUNTER TCI4-DI-2 P6G 

SET INPUT FF TCI5A-DI-2 P2H 
TCI5A-BI-2 P2H 
TCI5B-DI-2 P2H 
TCI5B-BI-2 P2H 
TCI5C-DI-2 P2H 
TCI5C-BI-2 P2H 
TC1SD-Dl-2 P2H 
TClSD-BI-2 P2H 
TCI5E-DI-2 P2H 
TClSE-BI-2 P2H 
TCI5F-DI-2 P2H 
TCI5F-BI-2 P2H 
TCI5G-DI-2 P2H 
TCI5G-BI-2 P2H 

COMPUTER DIGIT SC17-C1-2 P4H 
SC17-C3-4 P3G 
SCI7-C5-6-7 P7G 
SCI7-C8-9 P7H 
SC 1 7 -C 10-11 P4H 
SCI7-Dl-2 P2G 
SCI7-D3-4 P9L 
SCI7-D5-6 
SCI7-D7-8 P4H 
SCI7-D9-10 PSG 

DELETE PRINT CHECK TC18-DI-2 P6G 
TCI8-D3-4 P6G 

DELETE 120 CHECK TC19-DI-2 PSG 
TC19-D3-4 P5G 

DELETE OE CHECK TC20-DI-2 P3G 

DELETE ADDRESS CHECK TC21-DI-2 P9L 
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SWITCH SYMBOL SECTION OR CHASSIS NO. 

READ BACKWARD ~6-AI-2 PIG 
SC6-A3-4 P4H 
SC6-A5-6 P4G 
~6-BI-2 P3G 
SC6-B3-4 P2G 
SC6-BS-6 P5G 
SC6 P4H 
SC6 PSG 

DV 1-..11-.. 
I..n. V.LV 
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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 

A. ,Printer Unit: 

REI 

RE2 

RE3 

RE4 

B. Memory Cabinet: 

Hayden Timer 1 

Hayden Timer 2 

Slow Heater 

Gate 34 

Multiline 
(15 relays) 

Single Line 
(11 relays) 

Name or Function 

When gate G49 enabled, energizes RE2 

When energized by REI, contacts will 
apply +600 volts to charge capacitors 

When PF Error occurs, inhibits Gl7 

Out-of-Paper relay, inhibits Gl7 

Thirty-second time delay energIzed by 
application of primary a-c. Applies a-c 
to Hayden Timer 2, and flSl ow Heater 
relay," following delay period. 

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

Applies one-half filament voltage during 
delay period of Hayden Timer 1. 

Removes B+ voltage from Check thyratron 
tubes. 

Connected by plugboard for printing in 
correct locations during ML operation 

Connected by plugboard fo~ printing in 
correct locations during SL operation 
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Relay 

C. Power Supply 
Cabinet: 

A-C Contactor 

D-C Contactor 

V4A PG 

REI 

RE2 

RE3 

RE4 

RES 

RE6 

RE7 

D. Miscellaneous: 

Early Warning 
Thermostats 

Overheat 
Thermostats 

Reverse 

Rewind 

Name or Function 

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 IOOF 

Open d-c circuits when cabinet 
temperature reaches 120F 

Reverses motor windings 

Repositions tape 
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PRINT WHEEL 

INDEX PULSE 

TABLE 7 

PRINT CYCLE TIMING HIGH-SPEED PRINTER 

.... ,.f-----800A-SEC ----+I_I I:! 
I 1,00 1,00 1,00 11001,00 1,00 I I !, Ii 1 

ONE MAJOR OIVISION I 
EQUALS 800 MICROSEC n n I 

~ __________________ ~ ~ ________________ ~ L-________________ ~ L __________________ ~L __ -----------------il 

iI' I I 

PROBE COOE ,--, '--__________ -', L I J 
OFi6 GENERATOR ~! ~. . _____ ----' . '-------..... 1 

OUTPUT GAT ES I I I i OPERATES 
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OPERATES ONLY 

DURING PRINT .-.c 
CYCLE 

£L£21 0 

~L~~~N:TUOL:~ .L-_________ ~i .-i -------------------I! 
BC 2 I I I i 

STEP CODE -.ll n n I 
~;::::Tg;UNTE~ '------------~-----------~ L __________________________ ~'-------------------~I' 

I I I I 
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I I I 
~n I I 

GI7 ~ , 

PRINT LE 1 ~I 
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I I I 
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I 
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I 
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, 
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I 
I 
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I 
I 



'",. 
HEAD 1 W,"'" 

NOTES. 

GENERAl CLEAR RESTORES ALL FLIP-FLOPS EXCEPT FF21 
SC SWITCHES LOCATED ON SUPERVISO~Y CONTROL PANEL 
TC SWITCHES LOCATED ON TEST CONTROL PANEL 
~ DENOTE5 [>eTERNAL PUJG- TYPE CONNECTOR 

MANUAL CODE 

~~~~; T~~ICT~ 

03>-+--+----' 

I 

~ •.. B~ 

IllL 
.--.® TO ALL CHANNEL I GRIDS 

=r P-
~ 

CH.2 GRIDS 
-1. /"' 

~ 8 
MEMORY 4 rr t:l 840 GAS 

0 
L 

I 

THYRATRONS I 
TYPE 5623 N 

~ 
H3GRID1 

E 
S 

~ r®- 120 
COMPARe 

r p@F--- TRANSFOF 
.£\ 

~ 
~ 

CH4 GRID

J f-®-
~ 

~ 
CH.S GRIDS 

~ ~ 

~ 
CH 6 GRIDS L 

~ ~ 
-= TO ALL CHANNEL 7 GRIDS 

~ 
I(EYEO B + 

~ rr- = B+ 
OE_IO 

NOT READING r.;, 



NOTES: 

GENERAL CLEAR RESTORES AU. FLIP-FLOPS EXCEPT FF21 
SC SWITCHES LOCATED ON SUPERVISORY CONTROL PANEL 
TC SWITQiES LOCATED ON TEST CONTROL PANEL 
~ DENOTES, EXTERNAL PLUG-TYPE CONNECTOR 

MANUAL CODE 

~ ~~~,U: iO~CTF-.:i ~ 

~ ~ 15~r~~'~~~~I __ ~ ____________________ t-______________ -r~~ ~l 
_~~ ",- ih. 0- ~-o-'--'®'--(J:~~+~ ~---U-M-------+TO ALL CHANNEL I GRIDS L '~ 0 

°ROM 

<EAO 1 IPUflE 

,/ ~ ~ U_~l I r CH.2 GRIDS 
~~~+--t--<r+-~~~~-+-~--t~-+----~~--+----' B r-c:huM1=�F4----~____, : 

A TOG4 ~ MEMORY 

hrA>--h'El ~. ih-, ~~ Q6 NO ~ ERROR rr-~ TH~~~~G~~s ~ 

V ~ -- F<-~ I - ~ J .-------trr----, T-'l~~-rP§== """'1 "--------t------..~ 
-~~~I __ ~-~IIf~,~JI-H+H~i~~YLL?-r-- ~~bk-~2H ~~~~~Hr~~t=:C:H4:GR:lDs~I~~~~~~ 

~~~~~~rl~~I~~~~1 GW ~ I 
I o3H-t-----' L-------j------t--- r=P§== 

-1-rA>-~ In i t-o("""w-.r-+-+-+-------!---Cf{~GRIDS 

V ~ hJ~ I rr~";; I r~M)====4--
-~fA>-~ _ I~ I '-------+------t---' ~rID--1-B I -f--4-t---t---->CH6GRIDS 

120 
COMPARATOR 
TRANSFORMERS 

.2 R 

L 2 

i~ 

00 
START PRINT CYCLl" .,."l~ 

1 T =--1-- ~ -LQrrJ 
PFOBE ME RY 

T P M TI N 

, 

O-E 

DlF t
~ 

OF 16 h TYPE WHEEL 
IIIM>EX PULS£ 

( 
'------~----~~, 

L::~ 
~OOO-EVEN (~ 
J'PULSE I ~I---+ 

}, 

,;C[~ .. ~ 
2 

P-PM 

TO 000 
8 IF OF PRINT TUBE 

V ~ ~ U:~r--t-ttt lmmrr---r--------"L------I----~HG2F1-~ fP§ 
L __ ~======~P~RD~.~E~C~OO~EEGCE=NE=R=AT=O=R==~==========E~~========================i=====~PR~O~~~C~Q~~~~N~ER:A~rn~R~~~~====~=F~ 

END.Qf MULTI" PM b PC 

_L:2
:.::.0 J---tr-=.Q!E1--t--+--t--i 1$5) 

.QL lru.. ~~ 
I L~ I I T Jo' SUTART .""" 

I P TO ALL CHANNEL 7 GRIDS ~'&->_SC"""""rF--",,'FF 11'," t:':: ADuO~:S5 ~ .. 
~~ 

~<~EtilE~O~·~+~ ______________ ~ ______ -;~~E~-~T~~ ____ ~OF G '~ ______ ~+-____________ ~ ____ ~ ( 
- A ~ = • f t 2", PREVENT B B B 

O~\:\\lI' :, 'w P:[]I .li CP->:~~ Jr-~~-I..\I.°NON"--T-R-EA-O-'N-G-----O-------------+----"",~----I---------.J GC 0 ~~'O> 'lB ;'"'~"--<>-~--lfL'FFI~ 3 

,"'CH.. GRID l~iL FUNCTION TABLE ONE h' GS ~9" AQJlI!ESlllIIEJ ~11_-_I,--_',---:,20~,DO~EsS,LlNES;--;--;--~-+ -~J I Jjolr-------__ -t-.---t-l--t-, ~ ~B ~2 P, 
RETURN IrruI,",,(NON-PRINTING SYMBOLS DECODER) SP

, 
cc ---J. __________________ l __________ --'-~-, G41 .'0 r->fDiF1. .Iii\. • • - Q6 

SP, TO~G28-GI4 r I T 5POT ...... ·lJ.!II".. ~,..,--, .QL ~ I j GIG 14 5P , 

I ~~~ I;J, -,~-,-:c'=c:JF ZERO :: =~ ~MGE:ORY ~::e FUNCTION TA~G38 SP2 cc ~!J4-+-~----' (; ~:E ~ 
t----®HLKJ- FAST FEED ~ 'tLA t L8 ~r . __ .. ~ NOT READING --...,.~! > ~ G~~ ~ It CEJ "" 

(~ 

FROM 

~ +-+--l __ +-_+--+Mc::U",LT.:::IL",IN~E TO G39 L SECTtON M SECTION _LI DlF [!~ $ ~R[~I~T CH

,

:::T FFI7 ;t?p~~:~S B Li TC: I~:-:-:: DIF 
STEP MAIN 
COlfNTEF< 

~
6 B·- ,J:FAl"'STiLtl'fE"'E"'D'I-I-1f---I--+-+-Ic--+-+--+--+--t-'F"'AS!.LT-'F"'EE"'D~lJ['------~ BlA DRIVERS:BlB DRIVERS II 15M DRIVERS ~ 1 t "" TDG13 GIS P iOF23l = ~.rD!D-

I SC,5 B B :T~P I J I ~~~:~S 1° TO tT ' tT TOt TT r rT Tl r fff 'ff M~~~ Q~ (~ ~ - ffr ~ DF22 

~-{B~sC"' i"8,~_A'POINT Cif B LINES 15 LINES TAPE--~[ill':F}---i--l----~-OI+!EJ ____ --¢<;:;o:.... ~3 :i~R Fp""RIN"T ... ' .... C""O.,..+--+I---+. ______ +_IG.. SCI7 _ SC9 

,--{W ,,-,,""FAKEIl!.!'" I 1 8,A· """- NO~ "ULILINE - ~ ® M~ ~ LOAD ~ F T-' ~iWI'" SCSTE UW,No ~ r- .cc ~ 

0" ... ", '~. ~ ". m Mn~ m n _~:~ ,/ 'ti' - ::::u::.~~;.;~e ~ ~2 FLit~ ~'IIOMFTI 
READ IN STEP Pl LP1 ~ I "" f2 ~) fr--'.--iJ_~~J+-++-1I_t_r"'-"'""'--'-"""--'''''i------t------' 

I ~H-H-H-~ - ~~(f1 1 ~ t t t fir f ~r-0C RE"J,;~--nn:;-, .. lOC~.J-1r~---------;=~-------l-~N<IT~l~AE~AO~'N~G~TO~·G~wp~Iil~~~~~~~~+r~~~~~1--i~F ~~~:::'NT ::~~ D,I4 

2'~-;---t-H--H~ GRID '... ~ A ~ SC7 SC," START B I .ROM G24 ~:rNO [Q~ 

~ B KE'YED 

cf ap B R~%ING -
DIGIT ~ START PR1NTING I READ ONE BlCCKETTE B ~ 

~ DIF T):, 

~~~~I~-t-r+---r~~1 

'FF 
21 

G~~~------------------+--1---+~~r+---

GTi, C- '8' 
:~~ ~ [D tJ 

(6) 

(~ @ B 

CHARGE C.JRGE ::>1 
CAPACITOR CAP 
(TE OFI]7l(lEDF2) MANUAL 

~r T[!ri r::~ 

9°C 

RE 2 : ...Q.SC29 EJ
'~~_l ~ 

_ :REI i'~'tJ: 
- FAILURE 

~HARGE....E1!I!llB. ZOOO GO 

~ 
W7 
G2~ ~F7 

DF4 

~• B EWIND EAO ONE I B GI SC7 

~g~T~TRED I B~~ B ~~~ 
SC6 ROF2 FRaN SPROCkET SCI2 

CHANNEL 

SC 
EWIND BAD SPOT 

ICD FROM 
FF I~ 

RE A B ~ C Y ° , E Y f G I -.,r ~ '--___ ... i .. lIIJlAJiIl!""""A""-"J~E""'A"-DI"-"" S~'-'t-~_---+-+-1 J START 'il' = s;~:o. 15C9) 
MANUAL ADDRESS SWITCHES TC 16A TO 16G CIF t-®+-I-I----GC EMLE= ERRQR;1__ FI' 'nNhcigLE ~ PAPER 

- ---+-------t-~~~=I=+~====I_--.-J FORWARO~ PRINT ERROR A _OUT --{B}-- r SC5 B - n..1t! REA.OONE9LO~TTE...tn\ ~ LINE 102 LINE 102 

~ l ..tC\ "'!Y ~ G3 ~~ ~ "OCKWAROSCS :: I RE~RSE ~ DFS GI3 ~ ENO PRINT CtCLE ~4n 'T",-- ,L,~ 
- ~ ~ REWIND SC~ IN UNISERI/O +--+-----®o "",0---+--"''''--'=-'-''"''-'''''--+-8C-'-.-(0-' +------+-+----!----------+rFLFF22:l4-ir~ 'FF 

~----~~rn=~ ~ C~~ I L-______ -1~ST'~RT~PRg~~TI~NG _______________ ~ __ rr--t~_~_B-r ____ +--, ~~ ~fl-J J6 
G8B ~ o(§)-- -u<!U 10MEPAPERSC" .~ READ START ~ ~I-- t----t-"""''-'-'-=O''-''L~-t----jr____, 

COMPUTER 

~~Gg '-++t--l-r~8A 

FRO'" UNtSERVO READ'T~ 
PR~~T 58 B 

~~ 
SC7 

SC5 SC6 

~'BB 
TO FFII 

S1OI' 
START 

PRI~T CYCcE 
FROM GI7 

120 ADDRESS JACK S IIJ 
OBSERVE FAST FEED 
ON FORWARD REAO 
TC ~2 5 

::r~ [t-_---t-o@--I!lJ6 (~ START FAST FEEO P- P rr~ r-= _ = ~ r-

~ we\ t-------+-------I--~B~_+--+------.t .ASTER FAST FEED .... l'-' _1l'\I~1 JQ, (~ 
J ~ OF 13 FII -!I!E}- -'li'- FROM ACTUAlOR = L 

G,""I--+-'''.-;71.~ u 1-----I-------4--+l>@__---..v·POWERSUPPLYpAPER',.,..'"-'O" 17.. B 

R~J-[---t-'..tRL'IIV----1 HOME PAPER ~ Il~ ~~~+NO G7 '-- .r.;-. TC," 

~ "" (~ Sc:;.~ -.@- ~ \i1 jEICl ~ 01"'" J--' READ START SC 7 = _6 ~PFIINT2~;' CHARGE CAPACITORS~I 
~.r.;.. CONTR<l.llXlPlN-DUT G2 ::8- ~ l~~R .RAKE ~ Jft\ '--+---f-.----""""-£C""E"-'lO-FF-"'-t--..j+...!-.!!!H-A~R"'1G-E:E;;R~R-"'O-R::~~~~:::~:~""'::~~_E':'1G_IO __________ t__------+_----! __ ~lO:.;F.;.F;,;21 ___ --" .... .....,. CHAAII1llSRGE'-.. .., .. """'DRL-______ ~ 

LT .CH4 ~'l ~ -"'" ~ l(~ --t-~~t-t-~J fum> IS'::: - START PRINTING 
I ~)-----t-'\!j}-l88:r-_+ 3 RDF 3 ,= ~ .All. 

STARTSC B ~ -@o-- DC ~ Df24 P ~ SCI - ~ LEAR(!T~ 
A. 

DlF 

CH.S <;; 1'1 o®-- L L L ::::~:."""'D L-_rr ____ G::;:·::~~~~~~;~~--",------FlR-E-F~.ST 
~3~_ - ~ N ~ 

- PAPER FEED LINE COUNTER ~ TOOE 

l ____ -====:j=================='---- d:::t:::r~ INDEXING SYST'-------------+--' -+(PAPE" BRAKE) 
~PHOTOMUlTIPLIER I START PAPER FEED 

FIGURE 

HIGH-SPEED PRINTER 

OPERATIONAL lOGIC 


