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Note: Tape cleaner positioning for a forward read is five 
backspaces, followed by four forward spaces. For a 
backward read, tape cleaner positioning is four backspaces, 
followed by five forward spaces. If load point is reached 
in "n" backspaces during a tape cleaner positioning, 
reposition for a read forward with "n-2" forward spaces; 
reposition for a read backward with "n" forward spaces. 
If a tape mark is encountered during a tape cleaner 
positioning, the unit exception indication should be ignored, 
and the tape mark should be treated as a normal block. 

Step 6: 

Note: This is the minimum read opposite recovery proce­
dure,. However, this specification does not exclude other 
methods which may prove to be more optimum for a 
particular operating system. 

Should the error persist, determine if: 
a. Data chaining is being performed. Note: This specifica­

tion does not prohibit read opposite recovery from this 
case. It is, however, judged an allowable exclusion based 
on the amount of additional ERP code required for 
read opposite recovery in this situation. 

b. D-dta converter mode set is being used and seven-track 
TU is in the sense data (byte 1, bit 3). 

c. Suppress data transfer bit is set in the failing read CCW. 
If any of these conditions is met, provide an operator 
message, post completion with error condition, and exit to 
operating system. If none of these is met, proceed to 
Step 9. See Action la and "Supplementary Information." 

Step 7: Determine if the block should be classified as a 
noise block. See Action V, step 1. 

Step 8: Set the correct mode (if seven-track), and reposi­
tion the tape. 

Step 9: Set the correct mode (if seven-track), and send 
the track-ln-error information (sense byte 2) to the control 
unit with a TIE command (if nine-track NRZI). 

Step .1 0: Issue a read command in the direction opposite 
(read opposite CCW) with the suppress data transfer bit 
on. 

Step 11: Repeat steps 7 through 10 until the block is 
read successfully or a minimum of 40 retries have been 
attempted. If the block is read successfully, note the 
remainder of the 40 retries and go to step 12. If, after 
attempting 40 retries, the read opposite CCW is still 
unsuccessful, go to step 19. 

Mter every fourth re-read (step 10), the block in error 
should be passed by the tape cleaner blade. See note after 
step 5. 
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Step 12: If the actual block count is greater than the 
failing original read CCW count, proceed to step 19. 

Note: This specification does not prohibit read opposite 
recovery from this case. It is, however, judged an allowable 
exclusion based on the amount of additional ERP c:ode 
required for read opposite recovery in this situation. 

If the actual block count is equal to or less than the 
failing read CCW count, compute the correct data address, 
count for read opposite CCW, and proceed to step 13. 

Step 13: Determine if the block should be classified as a 
noise block. See Action V, step 1. 

Step 14: Set the correct mode (if seven-track). Reposition 
the tape. 

Step 15: Set the correct mode (if seven-track) and send 
the track-in-error information (sense byte 2) to the control 
unit with a TIE command (if nine-track NRZI). 

Step 16: Issue the read opposite CCW with the computed 
address, count, and the suppress data transfer bit off. 

Step 17: Repeat steps 13 through 16 until the block is 
read successfully or the remainder of the 40 retries ]lave 
been attempted. If the block is read successfully, go to 
step 18. If, after attempting 40 retries, the read opposite 
CCW is still unsuccessful, go to step 19. 

Mter every fourth re-read (step 16), the block in error 
should be passed by the tape cleaner blade. See note after 
step 5. 

Step 18: Set the correct mode (if seven-track), reposition 
the tape over the error block, post completion without 
error condition, and continue with normal processing. 

Step 19: Set the correct mode (if seven-track), reissue the 
read or read backward command. If the error persists, 
provide an operator message, post completion with error 
condition, and exit to operating system. See Action 1 a and 
"Supplementary Information." 

Action VI (Data Check on Write and Write Tape Mark) 

Reposition the tape, issue an erase gap (ERG) and re:issue 
the command. Repeat this procedure until 15 retries have 
been attempted. If the error persists, provide an operator 

I 
message, post completion with error condition, and ,exit to 
operating system. See Action 1 a and "Supplementa.ry 
Information." 

Note: This action is designed for the maximum leng;th of 
32,768 bytes at 800 bpi. 



Action VII (Overrun, Channel Data Check, Chaining Check) 

If one of these conditions occurs during a read or write, 
reposition the tape and reissue the command; if this is a 
control command, reissue the command. Repeat this pro­
cedure until five retries have been attempted. If the error 
persists, provide an operator message, post completion with 
error condition, and exit to operating system. See Action 
la and "Supplementary Information." 

Action VIII (Data Check on Control) 

If the command is a write tape mark (WTM), execute 
Action VI. If the command is an erase gap (ERG), reissue 
the command. Repeat this procedure until three retries 

I 
have been attempted. If the error persists, provide an 
operator message, post completion with error condition and 
exit to operating system. See Action la. 

I 
Action IX (Not Capable) 

Reposition the tape to load point, provide an operator 
message, post completion with error condition, and exit to 
operating system. See Action I a. 

Note: Retries may be made at user option; otherwise, it is 
recommended that an alternate reel be mounted and pro­
cessed. 

Action X (Equipment Check) 

Tape position is indeterminate; provide an operator message, 
post completion with error condition, and exit to operating 
system. See Action 1 a. 

Action XI 

Provide an operator message, post completion with error 
condition, and exit to operating system. See Action I a. 
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Action XII 

Post completion with a check condition, and exit to 
operating system. See Action I b and "Supplementary 
Information." 

Action XIII 

Provide an operator message, post completion with check 
condition, and exit to operating system. See Action lb. 
Also see "Supplementary Information" for command 
reject and data converter check. 

Supplementary Information 

Bus Out, Overrun, Data Check on Reads and Writes, Channel 
Data Check, and Chaining Check 

The additional programmed recovery might include the use 
of alternate path retry. 

Command Reject, Program Check, Protection Check, 
Incorrect Length 

If the additional programmed recovery is to allow the task 
to abnormally terminate, suitable comment should be 
provided on the source of the termination. 

Load Point 

Normally, load point is used as a data set delimit or and, 
thus, is provided for in the additional programmed 
recovery. If it is an unexpected condition and the task is 
allowed to abnormally terminate, suitable comment should 
be provided on the source of the termination. 

Data Converter Check 

This check occurs on binary tapes not generated by the 
data converter feature and is used to adjust the final bytes 
of the block. Normally, this condition should be provided 
for in the additional programmed recovery. 
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OPERATIONAL CHARACTERISTIC REOUIREMENTS­
MODEL 20 

Error recovery procedures for 2415 Tape Units used with 
a Model 20 are the same as described in the previous 
section except where noted below. 

If interface control check is present in the CSW, do 
Action lb in the previous section. 

Unit Check is bit 14 in the Model 20 CSW. 
Figure 41 is a complete replacement for Figure 40 

when using a 2415 on the Model 20. Actions referred to 
are in the previous section except Actions Va and VIa, 
which are listed below. 

Action Requirements-Model 20 (Figure 41) 

Action Va: Data Check on Read or Read Backwards 

Step 1. Test the noise bit (sense byte 1, bit 0). If 
the noise bit is off, test the block size to 
determine if it meets or exceeds minimum 
block length requirements (12 bytes). If the 
block length is less than 12 bytes, this is a 
noise block. Another block should be read 
and the operation continued. If the noise 
bit is on or if the block length meets or 
exceeds the minimum block length require­
ments, the read operation should be retried 
using Steps 2 and 3. 

Step 2. Set the correct mode (if seven-track) and 
--- reposition the tape. 

Status Sense 
Priority Bit Byte Bit Condition 

I 10 Program Check* 
2 16 Channel Data Check 
3 14 Unit Check 
4 0 3 Equipment Check 
5 0 2 Bus Out Check 
6 0 0 Command Reject 
7 0 5 Overrun 
8 1 4 Load Point 
9 0 6 Word Count Zero 

10 0 1 Intervention 
Required 

11 1 7 Not Capable 
12 0 4 Data Check 
12 0 4 . Data Check 
13 0 7 Data Converter 

Check 
14 No Previous Sense 

Bits On 
15 18 Incorrect Length 

*Program Check is tested Inst since the CSW contents are generally 
unpredictable when it is present on a Model 20. 

Step 3. Set the correct mode (if seven-track) and 
--- re-issue the read or read backward com­

mand. Note: For program simplicity, the 
mode set command in this sequence may be 
issued whether required or not. 

Step 4. Repeat steps 2 and 3 until a minimum of 
--- forty retires (forty-one reads) have been 

attempted. 
After every fourth reread (step 3) the block-in-error 

should be passed by the tape cleaner blade. 
Note: Tape cleaner positioning for a forward read is five 
back-spaces followed by four forward spaces. For a 
backward read it is four back-spaces followed by five 
forward spaces. During a tape cleaner positioning, if load 
point is reached in 'n' backspaces, reposition for a read 
forward with 'n-2' forward spaces; reposition for a read 
backward with 'n' forward spaces. If a tape mark is 
encountered during a tape cleaner positioning, the unit 
exception indication should be ignored, and the tape 
mark should be treated as a normal block. 

Step 6. Should the error persist, execute Action 
la. 

Action VIa: Data Check on Write and Write Tape Mark 
Reposition the tape, issue an erase gap (ERG) and 

re-issue the command. Repeat this procedure until nine 
retries have been attempted. If the error persists, execute 
Action 1 b. 
Note: This action is designed for the maximum block 
length of 4095 bytes at 200 bpi. 

Applicable to 
Read Write Control Action ---

x x x Ib 
x x x Ia 
x x x II 
x x x X 
x x x IV 
x x x Ib 
x x VII 
x x Ib 
x x Ib 
x x x III 

x x IX 
x Va 

x VIa 
x Ib 

x x x Ib 

x x Ib 

Figure 41. Status and Sense Indicator (Bits) Checking Sequence - Model 20 
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Appendix B - 2420 Cartridge and Reel Specifications 

OPTIONAL TAPE CARTRIDGE FOR USE 
WITH THE 2420 MODEL 7 TAPE UNIT 

An optiona.l tape cartridge (2420 Wraparound Cartridge) 
is available, exclusively for use with the 2420 Model 7, 
for standard IBM 10.5 inch tape reels. Both reel and 
cartridge are mounted as an integral unit on the 2420 
Model 7. 

The 2420 Wraparound Cartridge, when used with a 
solid flanged tape reel, provides a sealed container to help 
keep tapes free from dust and other contaminants. The 
use of cartridges results in less reel handling, and, in 
conjunction with automatic threading, eliminates a.ny 
physical tape handling. As a result, tape contamination 
and damage are reduced. 

Note 1. To ensure satisfactory automatic threading 
operation with short or stripped tape reels, the following 
restriction applies: when using the 2420 Wraparound 
Cartridge with a 10.5 inch reel, sufficient tape must be 
remaining on the rewound reel so that the distance 

I between the edge of the reel flange and the outer layer of 
tape does not exceed 5/8 inch. 

Note 2. Tape reels having an 'E' value (distance 
between flange edge and the outer layer of tape) less than 
1/4 inch cannot be expected to automatically thread 
successfully when used with the 2420 Wraparound Car­
tridge. Tape reels normally have an 'E' value greater than 
1/4 inch; however, out-of-specification tape or special 
tape reels with extra tape could have too small an 'E' 
value. 
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TAPE REEL CONSIDERATIONS FOR 
2420 WRAPAROUND CARTRIDGE USE 

When a cartridge and its enclosed reel are mounted and 
operated on the 2420 Model 7, the reel rotates within the 
opened stationary wraparound cartridge. As a result, reels 
that have been distorted or warped, damaged from mis­
handling, or have improper dimensions may not work 
properly. 

To ensure satisfactory operation when using the 2420 
Wraparound Cartridge, it is necessary that (1) the: reel it 
will enclose meets the dimensional specifications and 
envelope limitations shown in Figure 42 under both static 
and dynamic conditions - (2) the reel is mounted properly 
on the machine; (3) the reel and cartridge be operated and 
stored in an environment (see Tape Environment) as recom­
mended for the tape itself and (4) reel and cartridge are 
physically stored to avoid distortion; i.e., stacked or racked 
properly. Cracked or damaged reels should nlever be 
used. 

Tape Environment: Storage Recommendation - The 
storage conditions of 40° to 90°F and 20% to 80% R.H. 
with the wet bulb not to exceed 80°F will not cause tape 
to go out of specification or substantially deteriorate tape 
drive performance. 

Operating Environment - The recommended operating 
environment for the tape will be 60°F to 90°F and 20% 
to 80% R.H. with a maximum wet bulb of 78°F. 
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Note 1: Concentric to Inside Diameter of the Reel Within .010 

4.124 Dia. Min . 

. 718 Ref. 
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Note: This specification is an addition to the requirements called for 
in the proposed USASI and E IA one-half inch computer tape reel 
standards. Any discrepancy between this specification and the 
standards of the USASI and EIA are overruled by this specification. 

Figure 42. Reel Specifications for use in the 2420 Wraparound Cartridge 
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