




































5.3.11 LOW TAPE (BITS 16 AND 01 = 1) 

A pressure-sensitive detector has sensed less than 100 feet of tape remaining on the selected 

transport reel. The MTC will indicate a Low Tape any time a Status Word is sent to the 

computer with the tape positioned within 100 feet of End of Tape. 

5.3.12 LOAD POINT (BITS 15 AND 00 = 1) 

Recording on a tape begins at Load Point (a reflective tape marker placed at least ten feet 

from the physical beginning of the tape). The Write-Load Point delay allows for a gap of 

about 3/4-inch beyond the Load Point marker (in the forward direction) before the first 

record may be written. The MTC will indicate Load Point in the Status Word whenever an 

operation requesting backward motion of tape is attempted with the selected tape positioned 

at Load Point. 

5.4 EXTERNAL FUNCTION COMMANDS - FUNCTION WORDS 

5.4.1 MASTER CLEAR 

Operations and tape selections are requested by Function Words being sent to the MTU with 

an External Function from the computer. A Master Clear of the Magnetic Tape Unit is per

formed when Bit 16 of the Function Word is Ilone Il. It differs from the other operations in 

these three respects: 

• It may be performed at any time, even when MTU is BUSY. 

• It has priority over all other operations in the Instruction Word, or Address Word. 

(See Figures 5 and 6.) 

• It does not result in a Status Interrupt. 

The Master Clear stops all tape motion (except a rewinding tape) and sets the MTU in the 

IDLE state. At any time after a Master Clear the MTC will accept another External Function. 

Since this function is not considered a normal operation, its use should be restricted to times 

when the MTU is believed to be in an illogical state or when its state cannot be determined. 

The Master Clear does not clear the Write Enable which is set manually. To clear the Write 

Enable, the "Rewind - Clear Write Enable Il instruction must be used. 

14 



5.4.2 ADDRESS WORD 

An individual tape transport is selected for operation by an Address Word and an External 

Function. Figure 5 shows the format of the Address Word. When Bit 17 of a Function Word 

is "one" and Bit 16 is "zero", it is sensed at the MTC as an Address Word. The address of 

the cabinet and tape transport to be selected is found in bits 05-00 of the Address Word. An 

M TU consists of a maximum of four tape transport cabinets, with two or four transports each 

which must be assigned logical numbers by the operator (refer to Paragraph 5.1). Within bits 

05-00 of the Address Word, the cabinet is selected by bits 05-03 and the transport by bits 

02-00 as shown in Tables 1 and 2. Bits 15-06 of the Address Word are not used by the selec

tion circuitry. The Address Word does not cause a Status Interrupt and the MTC will accept 

another External Function command any time after the Address Word. 

BITS 
05 04 03 CABINET SELECTED 

BITS 
02 01 00 TRANSPORT SELECTED 

0 0 0 4 0 0 0 NONE 
0 0 1 1 0 0 1 1 
0 1 0 2 0 1 0 2 
0 1 1 3 0 1 1 3 
1 0 0 4 1 0 0 4 
1 0 1 1 1 0 1 1 
1 1 0 2 1 1 0 2 
1 1 1 3 1 1 1 3 

Table 1. Cabinet Address Table 2. Transport Address 

5.4.3 INSTRUCTION WORD 

Individual operations are performed by the MTU under the direction of an Instruction Word. 

Figure 6 shows the format of the Instruction Word. When Bit 17 of a Function Word is "zero" 

and Bit 16 is "zero", it is sensed at the MTC as an Instruction Word. The operation to be 

performed by the MTU is stated in bits 15-11 of the Instruction Word. Format when required 

is stated in bits 10-7, high or low Density in Bit 6, and in Selective Read and Write Tape Mark 

operations the Identification Key and Tape Mark first character respectively are stated in the 

Identifier Code bits 5-0. 

FORMAT (Bits 10-7) 

The Format portion of the Instruction Word contains Modulus, Character and Parity desig

nators. A complete Format selection must be included in all Instruction Words which request 

a reading or recording operation with the exception that Modulus may be ignored in the Write 
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Tape Mark Instruction. The Modulus designator and the Character designator direct the MTC 

in the assembly and disassembly of computer words from or to tape frames. 

Character designator (Bit 8), 1 selects Octal; 0 selects Bi-octal. 

Bi-octal or octal (redundant) format is specified in operations requiring reading or writing, 

The bi-octal format disassembles 18-, 24-, 30-, or 36-bit computer words into 3, 4, 5, or 6 

six-bit-plus-parity tape frames respectively during recording (vice-versa for reading). (See 

Figure 9.) The octal format disassembles 18-, 24-, 30- or 36-bit computer words into 6, 8, 

10 or 12 tape frames respectively during recording (vice-versa for reading). Tape Channels 

FORWARD TAPE OXIDE P 05 04 03 02 01 3RD FRA.~E 
DIRECTION SIDE P 11 10 09 08 07 2ND FRAME 

1 
P 17 16 15 14 13 1ST FRAME 

6 5 4 3 2 TAPE CHANNEL 
MODULUS 3 

P 05 04 03 02 01 00 4TH FRAME 
P 11 10 09 08 07 06 3RD FRAME 

OXIDE P 17 16 15 14 13 12 2ND FRAME 
SIDE P 23 22 21 20 19 18 1ST FRAME 

THIS EDGE MODULUS 4 
OF TAPE 
NEXT TO 
TRANSPORT 

P 05 04 03 02 01 00 5TH FRAME 
P 11 10 09 08 07 06 4TH FRAME 

OXIDE P 17 16 15 14 13 12 3RD FRAME 
SIDE P 23 22 21 20 19 18 2ND FRAME 

P 29 28 27 26 25 24 1ST FRAME 

6 5 4 3 2 0 TAPE CHANNEL 
MODULUS 5 

P 05 04 03 02 01 00 6TH FRAME 
P 1 1 10 09 08 07 06 5TH FRAME 
P 17 16 15 14 13 12 4TH FRAME 
P 23 22 21 20 19 18 3RD FRAME 

OXIDE P 29 28 27 26 25 24 ·2ND FRAME 
SIDE P 35 34 33 32 31 30 1ST FRAME 

6 5 4 3 2 0 TAPE CHANNEL 
MODULUS 6 

Figure 9. Bi-Octal Tape Format 
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3, 4, and 5 contain the same information as Channels 0, 1, and 2 respectively in each frame, 

except when Channels 0, 1 and 2 contain zeros, Channels 3, 4 and 5 contain ones. Odd parity 

is selected by the MTC when writing or reading Octal Characters. The redundant recording 

in octal format adds to the reliability (see Figure 10). For compatible tapes, data must be 

recorded in Bi-octal format. 

The Modulus specifies the length of the computer word to be recorded on tape or read from 

the tape (See Table 3). 

Modulus 3 (designator bits 10 and 09 = 00) - An 18-bit computer word is disassembled and 

recorded as three tape frames of Bi-octal character format or six tape frames of Octal char

acter format. If a computer delivers a word larger than 18 bits for recording the MTC will 

record the lower order 18 bits of the word on the tape and discard the remaining high order 

bits. During Mod 3 reading operations, three tape frames are assembled as an 18-bit com

puter word for Bi-octal Character format, or six tape frames are assembled as an 18-bit 

computer word in Octal Character format. If the computer word size is larger than 18 bits, 

the frames are assembled in the lower order 18 bits and zeros are placed in remaining high 

order bits (see Figures 9 and 10). 

Modulus 4 (designator bits 10 and 09 = 01) - A 24-bit computer word is disassembled and 

recorded as four tape frames of Bi-octal character format or eight tape frames of Octal char

acter format. If a computer delivers a word larger than 24 bits for recording, the MTC will 

record the lower order 24 bits of the word on the tape and discard the remaining high order 

bits. During Mod 4 reading operations, four tape frames are assembled as a 24-bit computer 

word for Bi-octal Character format or eight tape frames are assembled as a 24-bit computer 

word for Octal Character format. If the computer word size is larger than twenty-four bits, 

the frames are assembled in the lower order twenty-four bits and zeros are placed in re

maining high order bits (see Figures 9 and 10). 

Modulus 5 (designator bits 10 and 09 = 10) - A 30-bit computer word is disassembled and 

recorded as five tape frames of Bi-octal character format or 10 tape frames of Octal char

acter format. If a computer delivers a word larger than 30 bits for recording, the MTC will 

record the lower order 30 bits of the word on the tape and discard the remaining high order 

bits. During Mod 5 reading operations, five tape frames are assembled as a 30-bit computer 

word for Bi-octal Character format or 10 tape frames are assembled as a 30-bit computer 
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FORWARD TAPE 
02 01 00 02 01 00 6TH FRAME o I RECTI ON P 

j 
P 05 04 03 05 04 03 5TH FRAME 

OXIDE P 08 07 06 08 07 06 4TH FRAME 
SIDE P 11 10 09 11 10 09 3RD FRAME 

14 13 12 14 13 12 2ND FRAME 
17 16 15 17 16 15 1ST FRA:vIE 

6 5 4 3 2 0 TAPE CHANNEL 

MODULUS 3 

P 02 01 00 02 01 00 8TH FRAME 
P 05 04 03 05 04 03 7TH FRAME 

THIS EDGE} P 08 07 06 08 07 06 6TH FRAME 
OF TAPE P 11 10 09 11 10 09 5TH FRA'.1E 
NEXT TO OXIDE P 14 13 12 14 13 12 4 TH FRAME 
TRANSPORT SIDE P 17 16 15 17 16 15 3RD FRAME 

P 20 19 18 20 19 18 2ND FRAVlE 
P 23 22 21 23 22 21 1ST FRAME 

6 5 4 3 2 0 TAPE CHANNEL 

MODULUS 4 

P 02 01 00 02 01 00 10TH FRAME 
P 05 04 03 05 04 03 9TH FRAME 
P 08 07 06 08 07 06 8TH FRAME 
P 11 10 09 11 10 09 7TH FRAME 
P 14 13 12 14 13 12 6TH FRAME 
P 17 16 15 17 16 15 5TH FRAME 
P 20 19 18 20 19 18 4TH FRAME 

OXIDE p 23 22 21 23 22 21 3RD FRAME 
SIDE P 26 25 24 26 25 24 2ND FRAME 

P 29 28 27 29 28 27 1ST FRAME 

6 5 4 3 2 0 TAPE CHANNEL 

MODULUS 5 

FORWARD TAPE P 02 01 00 02 01 00 12TH FRAME 
D I RECTI ON P 05 04 03 05 04 03 11TH FRA~E 

j 
P 08 07 06 08 07 06 10TH FRA'.1E 
P 11 10 09 11 10 09 9TH FRAME 
P 14 13 12 14 13 12 8TH FRA:vIE 
P 17 16 15 17 16 15 7TH FRAME 

OXIDE P 20 19 18 20 19 18 6TH FRAME 
SIDE P 23 22 21 23 22 21 5TH FRA'.1E 

26 25 24 26 25 24 4TH FRAME 
P 29 28 27 29 28 27 3RD FRAME 
P 32 31 30 32 31 30 2ND FRAME 

OF TAPE P 35 34 33 35 34 33 1ST FRAME 
NEXT TO 
TRANSPORT 6 5 4 3 2 0 TAPE CHANNEL 

MODULUS 6 

Figure 10. Octal Tape Format 
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MOD 3 
BCD 

WRITE 

UNIVAC 1218 FOR EACH 18-BIT WORD 
SINGLE CHANNEL RECEIVED, THE 1240 
(ONE 18-BIT WORD WRITES 3 FRAMES ON 
IS OUTPUT/RE~UEST) THE TAPE. MOD 3 IS 

UNIVAC 1218 
DUAL CHANNEL 
(ONE 36-BIT WORD 
IS OUTPUT/RE~UEST) 

UNIVAC 1206 
OR 

UNIVAC 1212 
OR 

CP-642B 
(ONE 30-BIT WORD 
IS OUTPUT/REQUEST) 

RECOMMENDED FOR UNIVAC 
1218 SINGLE CHANNEL 
OPERATION. 

FOR EACH 36-BIT WORD 
RECEIVED, THE 1240 
WRITES 3 FRAMES ON 
THE TAPE. SINCE ONLY 
THE ~8 LSB ARE WRITTEN, 
THE 18 MSB ARE "LOST". 

FOR EACH 30-BIT WORD 
RECEIVED, THE 1240 
WRITES 3 FRAMES ON 
THE TAPE. SINCE ONLY 
THE 18 LSB ARE WRITTEN, 
THE 12 MSB ARE "LOST'~ 

LSB .... LEAST SIGNIFICANT BITS 
MSB .... MOST SIGNIFICANT BITS 

MOD 4 
BCD 

WRITE 

FOR EACH 18-BIT WORD 
RECEIVED, THE 1240 
WRITES 4 FRAMES ON 
THE TAPE: 1 FRAME OF 
ZEROS FOLLOWED BY 
3 DATA FRAMES. 

FOR EACH 36-BIT WORD 
RECEIVED, THE 1240 
WRITES 4 FRAMES ON 

'-10D 5 
BCD 

WRITE 

FOR EACH 18-BIT WORD 
RECEIVED, THE 1240 
WRITES 5 FRAMES ON 
THE TAPE: 2 FRA~ES OF 
ZEROS FOLLOWED BY 
3 DATA FRA\I1ES. 

FOR EACH 36-BIT WORD 
RECEIVED, THE 1240 
WRITES 5 FRAMES ON 

THE TAPE. SINCE ONLY THE TAPE. SINCE ONLY 
THE 24 LSB ARE WRITTE~. THE 30 LSB ARE WRITTEN, 
THE 12 MSB ARE "LOSTII. THE 6 MSB ARE •• LOST' , . 

FOR EACH 3O-BIT WORD 
RECEIVED, THE 1240 
WRITES 4 FRAMES ON 
THE TAPE. SINCE ONLY 
THE 24 LSB ARE WRITTEN, 
THE 6 MSB ARE "LOST'~ 

MOD 5 IS COMMONLY USED 
WHEN PREPARING TAPES 
FOR THE 30-BIT COM
PUTERS (CP-642B OR 
UNIVAC 1206). 

FOR EACH 30-BIT WORD 
RECEIVED, THE 1240 
WRITES 5 FRAMES ON 
THE TAPE. MOD 5 IS 
RECOMMENDED FOR 
OPERATION WITH CP-642B 
OR 1206 COMPUTERS. 

Table 3. Chart Showing the Effects of Various UNIVAC Computers 
Operating with the UNIVAC 1240 Magnetic Tape System 

MOD 6 
BCD 

WRITE 

FOR EACH 18-BIT WORD 
RECEIVED, THE 1240 
WRITES 6 FRAMES ON 
THE TAPE: 3 FRAMES Of 
ZEROS FOLLOWED BY 
3 DATA FRAMES. 

FOR EACH 36-BIT WORD 
RECEIVED, THE 1240 
WRITES 6 FRAMES ON 
THE TAPE. MOD 6 IS 
RECOMMENDED FOR 1218 
DUAL CHANNEL OPERATION. 

FOR EACH 30-BIT WORD 
RECEIVED, THE 1240 
WRITES 6 FRAMES ON 
THE TAPE: 1 FRAME OF 
ZEROS FOLLOWED BY 
5 DATA FRAMES. MOD 6 
IS COMMONLY USED WHEN 
PREPARING TAPES FOR 
36-BIT COMPUTERS. 



word for Octal Character format. If the computer word size is larger than 30 bits, the frame~ 

are assembled in the lower order 30 bits and zeros are placed in remaining high order bits 

(see Figures 9 and 10). 

Modulus 6 (designator bits 10 and 09 = 11) - A 36-bit computer word is disassembled and re

corded as six tape frames of Bi-octal character format or 12 tape frames of Octal character 

format. During Mod 6 reading operations, six tape frames are assembled as a 36-bit com

puter word for Bi-octal Character format or twelve tape frames are assembled as a 36-bit 

computer word for Octal Character format. (See Figures 9 and 10.) 

Parity designator (Bit 7), 1 selects Odd; 0 selects Even 

Either Odd (the total number of ones in a frame is odd) or Even (the total number of ones in a 

frame is even) Lateral Parity may be specified in the Instruction Word for Bi-octal character 

writing and reading operations; however, Odd Parity is selected by the MTC for the Octal 

character writing and reading operations. For compatible tapes, Odd Parity is chosen for 

Binary coded data and Even Parity is chosen for Binary Coded Decimal (BC D) data. 

Density Designator (Bit 6), 1 selects High Density; 0 selects Low Density 

At Low Density data are recorded on the tape at 200 frames per inch (22.5 KC rate). At High 

Density data are recorded on tape at 555.5 frames per inch (62.5 KC rate). Density must be 

specified in Instruction Words requesting reading or writing operations. Refer to Table 4 for 

word assembly and disassembly time. 

FORMAT WORD ASSPABL Y T I ME 

MODULUS CHARACTER LOW DEf\!S I TY HIGH DENSrTY 

3 BI-oCTAL 133 fLSEC 48 }J-SEC 

4 BI-oCTAL 177 fLSEC 64 }J-SEC 

5 BI-oCTAL 222 fLSEC 80 j-LSEC 

6 BI-oCTAL 267 j-LSEC 96 /-LSEC 

3 OCTAL 266 j-LSEC 96 j-LSEC 

4 OCTAL 355 fLSEC 128 fLSEC 

5 OCTAL 444 fLSEC 160 fLSEC 

6 OCTAL 534 j-LSEC 192 j-LSEC 

Table 4. Word Assembly Time 
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OPERATION CODE 

The Operation Code is located in Bits 15-11 of the Instruction Word. Legal operation codes 

exist for the five basic operations and for combinations of these operations. The five basic 

operations are Read, Search, Write, Backspace, and Rewind. Operation Codes using any basic 

operation (except Rewind) must be supplemented by Format and Density codes placed in bits 

10-07 and bit 06 respectively of the Instruction Word. Table 5 is a listing of the Operation 

codes and Figure 6 shows the structure of the entire instruction Word. 

Read Operations 

The selected transport moves tape at 112.5 inches per second in the forward direction and 

transfers seven bit frames (read from tape) to the Magnetic Tape Control. Parity, even or 

odd, as specified in the Format is checked for each frame of the record. The six data bits 

are assembled into 18-, 24-, 30-, or 36-bit computer words according to the Modulus and 

Character designator of the Format. The assembled computer word is placed on the data 

lines of the computer input cable and the Input Request (IR) line is set. The computer samples 

the data lines at its convenience and sets the Input Acknowledge line to the MTC. The tape 

continues to move and new words are being assembled until the End of Record (Inter Record 

Gap) is reached. The computer must sample the input lines and acknowledge each IR within 

a specified time (governed by Density, Character and Modulus - Table 4) to prevent loss of 

one or more words in the record. If the computer fails to sample the input lines and acknowl

edge the IR within the allotted time during any type of Read Operation, an Input Timing Error 

will occur and the MTC will cease to transfer data to the computer for the remainder of the 

record. Following the detection of the End of Record the MTC will set an Input Timing Error 

Status word on the input lines and interrupt the f~Oll1puter program by setting the External 

Interrupt (EI) line on that channel. When the computer acknowledges the Interrupt the MTU 

becomes IDLE. 

In all types of Read Operations, Format and Density selections must be made in each 

instruction. 

Normal Read 

The selected transport will read one record according to the Format stated and check each 

frame for parity. If a parity error is detected, the MTC will cease transferring data to the 

computer for the remainder of that record. After sensing the End of Record, the MTC will 

send a Status Word to the computer with a signal on the External Interrupt line. This Status 

Word will contain MTU status and any or all error indications encountered during the reading 

of the record. 
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OPERATI ON 
CODE OPERATION 

00000 READ 

00001 READ; SELECTI VE 

00010 READ; IGNORE ERROR HALT 

00011 SPACE FILE 

00100 SEARCH TYPE I 

00101 SEARCH TYPE II 

00110 SEARCH-FILE TYPE I 

00111 SEARCH-FILE TYPE " 
01000 WRITE 

01001 WRITE; XIRG 

01010 WRITE; IGNORE ERROR HALT 

01011 WRITE X l:l G, IGNORE ERROR HALT 

01100 WRITE TAPE MARK 

01101 WRITE TAPE MARK, XIRG 

1000x· BACKSPACE 

10010 BACKSPACE-READ 

10011 BACKSPACE-FILE 

10100 BACK SEARCH TYPE I 

10101 BACKSEARCH TYPE " 
10110 BACK SEARCH FILE TYPE I 

lOt 11 BACK SEARCH FILE TYPE " 
t 10XO· REWIND 

t 10xt· REWIND. CLEAR WRITE ENABLE 

ttl XO· REWIND-READ 
tltxl· REWIND-READ, CLEAR WRITE ENABLE 

• X MAY BE EITHER o OR 1 

Table 5. Operation Codes 
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Read-Ignore Error Halt 

The selected transport will read one record according to the Format stated and will check 

each frame for parity. If a parity error is detected the complete record will be sent to the 

computer. The Status Word sent to the computer after detection of End of Record will contain 

MTU status and any or all error indications including parity error. 

Selective Read 

The selected transport will read one record according to the Format stated and check each 

frame for parity. The MTC will compare the least significant six bits (05-00) of each as

sembled computer word with the six bits of the Identification (ID) code in the instruction word. 

If the comparison is affirmative the word will be transmitted to the computer. If the com

parison is negative the word will be discarded. If a parity error is detected the MTC will 

cease transferring data to the computer for the remainder of the record. The Status Word 

sent to the computer after detection of the End of Record will contain MTU status and any or 

all error indications. 

-Write Operation - General Information 

When the MTC senses a WRITE function, the selected transport moves the tape forward at 

112.5 ips and records the Inter-Record Gap (IRG). A signal is placed on the computer Output 

Request (OR) line. The computer, at its convenience, responds with a word on the data lines 

and places a signal on the channel Output Acknowledge (OA) line. The MTC recognizes the 

OA, samples the data lines and removes the Output Request. The word is transferred to the 

disassembly register and another Output Request is issued. The MTC disassembles each 

word according to the modulus selected in the Write Function Word, generates frame parity, 

and transfers the seven bits to the transport for recording on tape according to the density 

selected. As the recording frame passes over the read head it is checked for parity. If a 

parity error is detected, the MTC stops the Write operation and the tape motion. A Status 

Word indicating an error in recording is placed on the channel input lines with a signal on the 

External Interrupt line. If no error occurs during recording, the process continues until the 

computer no longer acknowledges the Output Request within the time allotted for another word 

to be disassembled and written. This time is dependent on Format and Density (see Table 4). 

When the computer does not respond within the allotted time, the End of Write is assumed by 

the MTC. Longitudinal parity is written and the recording process is terminated. Tape 

motion is stopped after a portion of the Inter-Record Gap is written on the tape. The MTC 

removes the Output Request and places a Status Word, indicating successful completion of the 
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Write, on the input lines and sets the External Interrupt line. When the computer acknowledges 

the Interrupt the MTS becomes IDLE. If the computer acknowledges the Output Request after 

the allotted time but before the Interrupt is sent, the MTC interprets the action as an Output 

Timing Error and notifies the computer in the Status Word. 

NOTE: The normal Inter-Record Gap is approximately 3/4 inch in length and the Extended 

Inter-Record Gap is approximately 3-1/2 inches in length. 

Write 

The selected transport will Write on the tape according to the Format and Density stated in 

the Function Word. If no recording error is detected the normal operation continues until the 

computer no longer transfers data, at which time longitudinal parity is written and the Status 

Word with Interrupt is sent to the computer. 

Write-Ignore Error Halt 

The selected transport will Write on the tape according to the Format and Density stated in 

the Function Word but the MTC will not stop the writing process if lateral parity errors are 

detected as the recorded frames pass over the read head. The Status Word sent to the com

puter with Interrupt after completion will contain MTU Status and any or all errors encountered. 

Write-Extended Inter-Record Gap (XIRG) 

The selected transport will record an Extended Inter-Record Gap of 3-1/2 inches instead of 

the normal 3/4 inch IRG preceeding a normal Write portion of the operation. If no data are 

transferred from the computer for recording, the Extended Inter-Record Gap will be present 

on the tape and an Output Timing Error will occur. The Status Word sent to the computer 

after completion will contain MTU status and any or all error indications detected as in a 

normal Write operation. 

NOTE: Special Length Inter-Record Gap 

Under program control, Inter-Record Gaps other than the fixed 3/4-inch and 3-1/2-inch 

lengths may be written. Successive 3/4 or 3-1/2-inch gaps may be written by issuing the 

appropriate Write functions without initiating output buffers at the computer. The program 

must be prepared to handle the Output Timing Error that will be indicated in the Interrupt 

Status Word following each Write operation performed in this manner. 
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Write Tape Mark 

The selected transport will write a fixed format Tape Mark. The Tape Mark is a special 

record having ones in only the 0, 1,2, and 3-bit positions of the first frame, followed by three 

frames of zeros and one frame of longitudinal parity. The entire record is written by the 

MTC upon receiving the Instruction Word which must state Even Parity, Bi-octal Character 

and 178 as the ID Code. Modulus selection can be ignored. The ID Code is used as the first 

frame of the Tape Mark Record and longitudinal parity makes it the last. To be compatible 

with other tape systems, the Tape Mark must be exactly as specified above. However, the 

MTU will recognize Tape Marks which contain any first frame code other than zeros. A 

Status Word with Interrupt is sent to the computer after completion of the Write Tape Mark 

operation. 

Back SPace 

The selected transport will move the tape in the reverse direction to the next IRG (back one 

record). The tape is properly positioned in the IRG for reading or writing. Format and 

Density must be stated in the Instruction Word since parity will be checked during the back

ward motion. Any error detected and MTU status will be indicated in the Status Word sent to 

the computer with Interrupt aft~r completion. If the tape is at Load Point at the time the Back 

Space instruction is given, an Improper Condition exists and will be noted in the Status Word. 

Rewind 

The selected transport will rewind the tape backward to the Load Point at 225 inches per 

second. The Status Word with Interrupt is sent to the computer after the MTC initiates the 

Rewind and not at the completion of the Rewind. If the tape is at Load Point when the instruc

tion is received, no tape motion or Improper Condition will result but the Status Word will 

indicate Load Point. This provides a method of testing for completion of the Rewind operation. 

Multi-Function Operations (General Information) 

Multi-Function Operations consist of combinations of basic operations of the MTU, and can 

be performed in response to one Instruction Word from the computer. Examples are the 

Search operations which combine the features of a Read with the ability to do a search on the 

first word of records, compare these words against an Identifier (Search Key) Word, and read 

on a flFind". Other Multi-Function Operations combine a Read with a Space or a Rewind 

operation. Combinations of functions such as these save on computer instructions, and pro

vide some capabilities that cannot be achieved by using the basic operations one at a time. 
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Search (Type I and Type II - Forward/Backward) 

The Search Operation combines the features of Normal Read and a Search. The selected tap'e 

transport will read records from the tape either forward or backward and compare the first 

word* of each tape record with a Search Key (Identifier Word) which is transmitted from the 

computer to the MTU by an output buffer of one word. When a compare is affirmative, that 

"FIND" record is transmitted to the computer as in a Normal Read. 

Tape motion is started upon receipt of the Instruction word. If the MTU does not receive the 

Search Key from the computer before it starts reading the record, an Output Timing Error 

will occur. This reading start time may be as short as two milliseconds. The Search opera

tion will be terminated by the MTU when a parity or timing error is detected by the MTC. The 

Status Word containing MTU status and any or all error indications will be sent to the com

puter upon detecting the end of the record in which the error occurred. When the tape motion 

is stopped due to an error, the tape will be positioned in the Inter-Record Gap (IRG) before 

the record in which the error occurred if the motion is backward, and after the record if the 

motion is forward. A parity error can result from a bad parity check on any frame of the tape 

being searched. 

The ONES (Type I) compare is a "greater-than-or-equal" compare. If the first word of the 

record is greater than or equal to the Search Key Identifier word a "Find" is made. A six

bit example is shown below. 

Search Key or Identifier Word 
FIND; if first word is 
FIND; if first word is 
NO FIND; if first word is 
NO FIND; if first word is 

001101 
011101 
001101 
010101 
001100 

The IDENTICAL (Type II) compare is an exact equal compare. The first word of the record 

must be exactly equal to the Search Key Identifier word to define the "FIND" record. 

*In a forward Search the first word encountered in each record is the first word of the record. 
In a backward Search the last word encountered in each record is the first word of the 
record. 

26 



Search File* Forward/Backward 

The MTC Will perform a Search Forward/Backward Type I or Type II as directed by opera

tion code, on the selected tape transport, until it detects a "Find" or a "Tape Mark". ** If a 

Tape Mark is detected before a "Find", the Search File operation Will be terminated and the 

Tape Mark Status Code will be present in the Status Word sent to the computer after detecting 

End of Record. 

SPace File Forward/Backward 

The MTC will cause the selected transport to move the tape in the specified direction to the 

Inter-Record Gap beyond the next Tape Mark and will place a Tape Mark Code in the Status 

Word sent to the computer detecting the End of Record (see Figure 11). Space File Forward 

will position a tape at A upon Completion; Space File Backward will position the tape at B. 

TAPE FORWARD DIRECTION --------------~>~ 

FILE 

r---------------------~I\~----------------------~ I \ 

MARK 

A 

POSITION 

Back SPace Read 

Figure 11. Magnetic Tape Unit - Tape File 

~ARK 

B 
POSITION 

The selected transport will move the tape backward to the next Inter-Record Gap (back one 

record) and then performs a Normal Read according to Format and Density stated in the In

struction Word. Parity will be checked while backspacing; if an error is detected during 

backward motion, the operation will be terminated before the read operation is performed and 

the Status Word will contain the MTU status and the error indication. The computer program 

must determine if the error detection occurred during the backspacing operation or during 

the read operation by examining the 25 bit (last tape motion) of the Status Word received. 

*A File is defined as one or more records separated by Tape Marks (see Figure 11). 
**A Tape Mark is a special recordona tape placed there by the operation "Write Tape Mark" 

(refer to Figure 7). 
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Rewind-Read 

The selected transport will Rewind the tape to the Load Point at 225 inches per second and 

then perform a Normal Read of the first record according to the Format and Density stated 

in the Instruction Word. A Status Word containing MTU status and any or all errors will be 

sent to the computer with Interrupt after detecting the End of Record. 

Rewind-Clear Write Enable 

The selected transport will perform a normal Rewind of the tape to Load Point and will clear 

the Write Enable. This selected transport will no longer perform a Write function without 

manual intervention. The Status Interrupt will be presented upon initiation of the rewind and 

not upon completion. 

6. MAGNETIC TAPE UNIT -HIGH-SPEED PRINTER 
OFF -LINE CAPABILITY 

The UNIVAC 1240 Magnetic Tape Unit is capable of communicating directly with the UNIVAC 

1469 High-Speed Printer for OFF-LINE operation. The MTU communicates with the HSP 

unit in the Request-Acknowledge mode. 

The Magnetic Tape-Printer Interface is shown in Figure 12. 

USing terms based on Computer-MTU communication and Computer-HSP communication in 

this discussion the Output to the HSP interface is connected to the Input from the MTU inter

face, 

i.e., the HSP Output Request line is connected to 
the MTU Input Acknowledge line. 
The MTU Input Request line is connected to 

30 DATA LINES 

(g] ril 
OUTPUT DATA REQUEST INPUT ACKNOWLEDGE 12 
----------------+-------------------~, ~ 

OUTPUT ACKNOWLEDGE 
<; 

EXTERNAL FUNCTION 
EO 

t~PUT DATA REQUEST 

INTERRUPT 

Figure 12. Magnetic Tape - Printer Interface 
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the HSP Output Acknowledge line. 
The MTU Interrupt line is connected to 
the HSP External Function line. 
The MTU data lines are connected to 
the HSP data lines. 

The High-Speed Printer exercises control of the OFF-LINE system after the MTU is switched 

to Printer Mode, the desired tape transport is selected and the tape positioned at Load point. 

The HSP will initiate the operation when it is placed in OFF-LINE position. 

The data on magnetic tape to be printed OFF-LINE must be recorded in 120 Fieldata char

acter record lengths (120 characters per line on HSP). As each record is read from the tape 

and transmitted to the HSP, the 120 characters are printed as one line and the paper is ad

vanced to the next line position. Each 30-bit word delivered to the HSP must contain five 

Fieldata Code (refer to Table 6) characters. These are in turn disassembled into Six-bit 

characters and stored in the character core memory of the HSP Control Unit. When the core 

OCTAL BINARY OCTAL BINARY 
CODE CODE CHARACTER CODE CODE CHARACTER 

00 000 000 1 ABSOLUTE VALUE 40 100 000 ) 

01 000 001 t ARROW (UP) 41 100 001 -
02 000 010 8 SUBSCRIPT EIGHT 42 100 010 + 
03 000 011 [ BRACKET (OPEN) 43 100 011 < 
04 000 100 ] BRACKET (CLOSE) 44 100 100 == 
05 000 101 SPACE (UNDERCUT) 45 100 101 > 
06 000 110 A 46 100 110 < EQUAL TO OR LESS THAN 
07 000 111 B 47 100 111 t LEFT HAND BRACE 
10 001 000 C 50 101 000 ~ STAR 
11 001 001 0 51 101 001 ( 

12 001 010 E 52 101 010 ~ EQUAL TO OR GREATER THAN 
13 001 011 F 53 101 011 I 

14 001 100 G 54 101 100 } RIGHT HAND BRACE 
15 001 101 H 55 101 101 v (OR) 
16 001 110 J 56 101 110 , 
17 001 111 J 57 101 111 :F-
20 001 000 K 60 110 000 0 
21 010 001 L 61 110 001 1 
22 010 010 M 62 110 010 2 
23 010 011 N 63 110 011 3 
24 010 100 0 64 110 100 4 
25 010 101 P 65 110 101 5 
26 010 110 0 66 110 110 6 
27 010 111 R 67 110 111 7 
30 011 000 S 70 111 000 8 
31 011 001 T 71 111 001 9 
32 001 010 U 72 111 010 1\ AND 
33 011 011 V 73 111 011 ; 
34 011 100 W 74 111 100 / 
35 011 101 X 75 111 101 
36 011 110 Y 76 111 110 ~ ARROW RIGHT 
37 011 111 Z 77 1 11 1 11 x MULTIPLY SIGN 

Table 6. Type Symbols and Codes 
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memory character counter indicates 120 characters, the print cycle is initiated and the line 

is printed. A record of less than 24 thirty-bit words will indicate to the HSP to stop the print 

operation. A record of five space codes (05) will stop the print operation without printing a 

line. 

6.1 OPERATING INSTRUCTIONS 

To prepare the OFF-LINE MTU-HSP system for operation the operator must select 

• Character, parity and density, of the recorded tape, at the Magnetic Tape Unit 
cabinet. 

• Switch the MTU to Printer Mode. 

• Select the desired tape transport. 

• Load and position the tape at Load Point. 

• Place the HSP in OFF-LINE position. 

6.2 SEQUENCE OF EVENTS 

The normal sequence of events for transfer of data to the HSP is as follows: 

• The HSP sets its Output Data Request. 

• The MTS, in the IDLE state, recognizes the first ODR as a command to start the 
read operation. 

• The MTU places a word on the data lines and sets its Input Data Request. 

• The HSP recognizes this IDR as an Output Acknowledge. 

• The HSP samples the data lines and clears its ODR. 

• The MTU recognizes the clearing of the ODR as an Input Acknowledge. 

The latter four steps are repeated until the complete record is transferred, at which time the 

line is printed, the paper is advanced and the cycle is reinitiated. The process continues until 

the End of File Tape Mark is read. The HSP recognizes the Tape Mark as a command to 

position the paper at Top of Form on the next page. The Interrupt line of the MTU being con

nected to the External Function line of the HSP permits the End of Record and the Tape Mark 

Codes to be sent to the HSP as commands to move paper one line space or Top of Form 

respectively. 
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