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8TUO4

729 II and IV TAPE MOTION TEST

A. PURPOSE OF TEST

This Diagnostic Program is to be used with the 7621 Tape Control,
to measure the inter-record gaps on tape, on 729 II and 729 IV
magnetic tape drive units,. For valid results, this test is to be used
only on a 7080 system operating at a 2.0 microsecond memory cycle.

This program is to be used as a check to determine when a tape
drive has gone out of adjustment to the point where it requires
preventive maintenance, and to be used only as a guide to check the
tape drive adjustments after they have been made by other means.

Before running this test, TAU timings should be checked to be
sure they meet specifications., This test is dependent on the follow-
ing TAU timings:

729 11 729 1V
D 50 7.5 ms - . 5.0 ms
WDD 20 3.0 ms 2.0 ms
wWC1 24 usec - high density 16 usec - high density
WDD 60 90 usec - high density 60 usec - high density
RDD 152 22.5 ms 15.2 ms
D 160 24.0 ms 16.0 ms
RDD 22 + RDD 38 5.7 ms (RDD 38) 2.2 ms (RDD 22)
BSP 180 ' 27.0 ms . 18.0 ms
B. METHOD OF TEST

This program assumes that CPU is running continuously. There-
fore, half stepping or depressing stop key can cause erroneous
results,

This program calculates the length of time required for an inter-
record gap on tape to pass over the read head of the tape drive unit.
The test is in two sections, the normal gap section and the long GO_
down gap section.

1. In the first section this time is calculated while operating the
tape drive under four conditions.

P09 0000000 OODOOOOOODO VPO
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a. With the ""GO' line up almost continuously between two
writes "NO DELAY WHILE WRITING."

b, . With the ""GO'" line down for about .8 milliseconds
"MIN DELAY WHILE WRITING."

C. With the "'GO" line down a varying amount of time
(.8 to 6.8 milliseconds) "VARIABLE DELAY, WRITING."

d. With the ''"GO!' line down for 10. 8 milliseconds prior to
each write operation "DELAY 10 MILLISECONDS,
WRITING., "

The time to cross 224 groups of inter-record gaps is measured
and the minimum, range, and average are computed. The
results are typed out or printed out. (Operators option. See
Section F'z 3),

2. In the second section of the test, the time is calculated while
operating the tape drive under a long GO down time. (Long
GO.down time is 00400 milliseconds for normal operation).

With the "'GO'" line down for 400 milliseconds prior
to each write operation "DELAY 400 MILLISECONDS,
WR’ll

The time to cross 50 groups of inter-record gaps is measured
and the MIN, RNG, AND AVE are computed. The results

are typed or printed out and the delay may be varied from 5
milliseconds up to 60,000 milliseconds (operators option - see
Section F-3,)

THEORY OF OPERATION AND EXPLANATION OF TEST
1. Measure Gap Lengths:

In the first part of the test 224 groups of records are writter;
each group appears as follows:

Rl G6 R6 G5 R5 G4 R4 G3 R3 G2 R2 Gl R1 ,
T ]

-
l_llll“m muum/
s - , Il
mina (L] o v 'ﬁ
Ja Al nl P mi ] 7
J 7

Tape Motion >
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Rl A 400 Character reference record of Y's, which marks the
start of a group. :

Gl The GO Line is held up almost continuously between writing
Rl and R2. This is done by using the record counter,

‘R2  Marker consists of 5 characters - 16666,

G2 The GO Line is allowed to fall for a minimum time by
bringing up write call for R3 as soon as TCU is ready
after R2,

R3 Marker, consists of 5 characters - 29999,

G3 A variable delay is taken after TCU is ready following the
writing of R3. This delay varies from 5 microseconds to
6.0 msec,

R4 Marker, consists of five 3's.

G4 A fixed delay of 10 msec is taken after TCU is ready follow-
' ing the writing of R4,

R5  Marker, consists of 5 characters - 46666,
G5 Gap which exists for the reference record.
R6 Reference record consisting of ten 5's,

G6 - Gap in which the program stops for calculation and error
typeouts, It backspaces across R6 and R5 to find the read
after backspace time. . '

After the tapes are all written and rewound, the blocks of records

are read back using the Record Counter and measured ag follows:

1 RCV X
2 RD X-0004
3 TR 20004

At 20004 to 39969 there are 3993 Transfer Zero Bits on C (TZB 07).
Each TZB 07 transfers to a Send and Transfer. The Send sends its
own address which is its location to the present RCV address. There




2.

8TU04

There are 3996 Send and Transfers. At 39974 there is an
Add 1 to the Acc and at 39979 a Transfer to 20004 to loop in
the table. A sample of the table is as follows:

20004 TZB 07 39984 SND 39984
TR Y
20009 TZB 07 39994 SND 39994
TR Y
3997“’ ADD 00 1 SND 79944
39979 TR 20004 TR Y

The point Y where the table returns is modified before going
into the table. The table is used for all timings.

After reading is completed, the lengths of the gaps are con-
verted to milliseconds and printed out. Gaps are printed in
milliseconds to emphasize the fact that the program cannot
measure distance. It can estimate changes in speed. This
also makes it easier to relate these figures to "TAU" timings
and "START-STOP'" time.

Long Go Down Test:

When the normal Gap test results have been computed and
typed out, alteration switch 912 is interrogated and if it is
off, the long '""GO" down test will be performed. This
‘section writes (1) 400 character reference record of "X's,"
(50) 5 character records of "' @ 's,' with a long '""GO'" down
time of 00400 milliseconds between writes and then a tape
mark is written. The tape is backspaced, and the record
counter set for 51 records. Read is initiated and 50 gaps
are measured, converted to milliseconds and typed out as
Line 8 of the typeout.

Instructions telling the operator how to vary the Long '""GO"
down time are given in Section F-3.

Backspace Write Creep Test:

The backspace write creep is performed after the previous

results are printed. The pattern on tape is set up as follows;

¢/ R3 S3 R2 S2 RIL SI TM ¢
/o n Y /
1] n nitin "t
(K10
( ::; " L)l ::’L‘l _/
/ /

Tape Motion B
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Two tape marks are used to start the creep pattern,
S1 A skip to igolate R1
Rl A reference record of 9A's from which S2 is measured

S2 A basic skip which is measured
R2 A test record of 3B's

S3 A gkip

R3 A reference record of 3C's

After the initial skip (S2) is timed, the test record R2 is back-
spaced and written ten times. The skip (S2) is remeasured and
the difference taken between the initial and the new S2. This
procedure is done three times, and then the average for one
backspace is computed and typed out.

Tape Motion Test:

The tape motion test moves varying quantities of tape in and out
of the tape vacuum columns. The amount of tape varies from
about 48 inches to about 25 inches in 1 inch increments. If there
is a malfunctioning in the vacuum controls or the clutches, tape
should pile in one of the columns. The only indication is that the

program hangs because the tape drive is not ready and tape has
spilled in the columns.\

D. AREA OF MACHINE REQUIRED b))

1.

2.

Units:

7080 CPU operating at 2. 0 microsecond memory cycle
7621 Tape Control (one or more)

729 II and/or 729 IV Tape Drives

Those tape drives that are ready will be automatically tested.

Exception: Tape address 0200 - reserved for tape input of
program.

Memory Locations:

00000 - 09169 - actual program location
20000 -~ 79944 table area

E. LOADING PROCEDURES
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) |8 Card:

a. The load cards 8LLDO]1 are to be used if input is from the
714 Card Reader,

b. The load cards 8LDI10 are to be used if input is from the
7502 Console Card Reader.

2. Tape:
This program may be put on upc unéor the centrol of STROG,
The cards are to be louded in the !ollcwing ordors |

Input from Tape Credted On Line Direct Generation

Off Line, from 714 *  Input from 714

81L.DO2 oo 6LDO1

8TUO4 S . 8TUO4

8TRO06 (Card # 11-02) 3TR06 (d:ut\lu-cl)
8LD02 ' 8LD01 :

Next Test Program ~ Next Test Program
8TRO6 (Card #11-02) 8TR06 (Card #11-01

The tape now being omitted from the ready table is 0200 as
this is the tape that 8TR06 is set up to use. This tape address
is located at 00004,

PROGRAM CONTROL

This program will be run in 705 III Mode

1. Card Deck:

2. cards - 8LDO1 (for 714) or 8LD10 (for 7502 Console CD RDR)
120 cards - 8TUO4

1 card - 8TRO2

3 cards - Blanks

2. Switch Settings:

a. Alteration Switches

AN NN NNNNENNERENENERENNENNNN
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911 ON Bypass bad gap typeouts

912 ON Bypass 400 millisecond delay, Wr

913 ON Stop after write backspace during creep

914 ON Stop after one pass of program

OFF Read in next test from tape

915 ON Force immediate stop after writing or reading
a group of records

916 ON Bypass motion test

b. Error Switches

All error switches set to automatic.

3. Manual Controls:

The program uses the typewriter to typeout the results. At
HLT 11111 the operator may choose to use the 717 Printer
instead of the typewriter by storing (4) at location 00991, also
the operator may change the long GO down time by storing a
five (5) digit number in milliseconds at location 06C34=—06048.
This figure may be varied from 00005 to 60,000 milliseconds.

Gol ‘7—[,0?3

NORMAL STOPS

66666- Set check switches to automatic.

11111 - Store 4 for printer and 5 digit number to change long
GO down delay. (See Manual Controls, Section F-3)

22222 - Force stop. Turn 915 OFF and start,
33333 - Force stop after write creep. Turn 913 OFF and start.
19999 - End of gap test. Start to repeat.

ERROR STOPS

0002 - Out of step check stop. Press start to continue, The
program will read forward until it is in step before
measuring any gaps. If this stop occurs the number of
groups in Line 1 of the gap typeouts will be less than
224,

0003 - End of file and out of step. If preceded by a stop 0002,
it is a good indication of a solid read, write, or CPU
failure, and would not be advisable to continue with the
test. If stop 0003 occurs and is not preceded by a stop
0002, press START to procede with test.

ix



0004 -

0005 -

0006 -

0007 -

0008 -

0009 -

0010 -

8TUO4

No tapes are ready. Make sure TCU is on Line and that
tapes are in ready status. RESET and START.

CHL check while writing records for creep test. Pressing
start will restart the creep test on the present tape drive.

Tape out of step with program while timing skip. The
tape has stepped backward. Press start to place back in
step and proceed with test,

Tape out of step with program. While timing skip the tape
has stepped forward. Press start to place back in step
and proceed with test.

Undetermined error after backspace, Start will restart
the creep test on the present drive.

Tape out of step while timing creep. Tape has stepped
forward., Press start to place back in step and to pro-
ceed with test.

Tape out of step while timing creep. Tape has stepped
forward. Press start to place back in step and to pro-
ceed with test,

ERROR TYPEOUTS

Example:

Example:

0201 3.0 MSEC 8.4 MSEC

The above typeout occurs for each gap outside the specified
limits of the tape drive. (Ref. Section M).

The first number is the tape frame address.
The second is the time in milliseconds that the GO line
was down between successive writes to form the gap

being measured.

The third is the time it took to cross the gap at full speed.

BACKSPACE TOO FAR

After backspacing, if the record read is directly behind
the one that should have been read, the above typeout will
appear. If the tape were to skip forward to exactly the
right place in the next group, it would be possible for this
typeout to occur and be wrong. Therefore, although a
definite error is indicated, it cannot be absolutely pinned
down,




Example:

Example:

Example:

Example:

Example:

8§TUO4

BACKSPACE NOT FAR ENOUGH

The same considerations apply to this as to the previeus
example,

UNDETERMINED ERROR AFTER BACKSPACE

If the record read after backspace does not compare
with the one behind the right one, or the one ahead,
the above typeout appears. This typeout also occurs
for the same reasons during the backspace-write
creep test. If typeout occurs more than twice it
should be assumed that there is a solid trouble.
Ready should be dropped on that drive and a transfer
made to 01089 to continue the test on the next drive.

CHL CHECK ON WR, DURING CREEP TEST

If the pattern is written incorrectly, the above typeout
occurs., It is necessary for the pattern to be written
correctly when testing for creep., Depressing the
start key will restart the creep test,

UNEXPECTED E, O, F., RESTARTING CREEP TEST

An end of file has occured while measuring creep.
The tape will rewind and the creep test restarted.

The tape has stepped backward or forward (check
error stop) during the creep test.

xi
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NORMAL TYPEOUTS

729 II

Line 1
Line 2
Line 3
Line 4
Line 5
Line 6
Line 7
Line 8
Line 9

8TU04
0201 - 729 11 224 Groups
Low RNG Average
11.2 .2 11.3 MSC No delay while WR
11.1 .2 11.2 MSC Min. delay while WR
9.2 2,3 10.1 MSC Variable delays WR
9.7 .5 10.1 MSC Delay 10 msec, WR
9.4 .8 9.5 MSC RD after backspace
9.9 .5 10.1 MSC Delay 400 msec

BSP WR Creep .11 in.

ALL READY TAPES WILL BE USED AT HIGH DENSITY

Line 1:

Line 2:

The first number is the tape address. The second is the
model of the tape drive, and the third is the number of
groups successfully read back., If a stop 0002 or an over-
flow at 39974 occurs, the number of groups will be less
than 224. (Ref. Section N).

Lines 3, 4, 5, 6, 7, and 8 are divided into three columns,
LOW, RNG, and AVERAGE. Low indicates the shortest
time to cross a gap, RNG is the range between the shortest
time and the longest time to cross a gap, and AVERAGE
shows the average time to cross a series of gaps,

The use of the figures in the typeouts is important in
determining the need for P, M, More important than
the values of the range and ayerage is a substantial
CHANGE IN THESE VALUES. By keeping a history of
the tape unit (the typeout), itis possible to tell when a
drive needs P/ M,

xii



Graph Size in Milliseconds
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The above is a graph form of the average inter-record gap versus

GO down time for a 729 II. All drives will not look exactly the same,
but should have the same general plot and should stabilize at about

10 milliseconds. The important thing is that the drive should be
within the upper and lower tape specifications of 3/4" 4 5/32" - 1/16"
or 12.1 msec. upper and 9.2 msec. lower.

Line 3: These figures are obtained by writing two records in each
group, using the record counter, 224 times. Under these
conditions tape slows down but does not stop, and as it is
moving at almost full speed which causes the inter-record
gap to be toward the upper limit of specifications. See point
A on graph. The length of the gap depends on:

a. Record counter write delay

b. Write stop delay

C. Forward start stop time

d. Condition of the drive capstan
e. Prolay response

The average should be about the same for all tape units of the
same model on the same channel, If the average exceeds
either the upper or lower limits, check for fast or slow stop

" time. The difference between drives of the same type on the
same channel would be the adjustment of the stop time,

xiii



Line 4:

Line 5:
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The range i8 a measure of the condition of the drive
mechanism with GO up almost continuously and normally
should be very low, When the range becomes significant,
P.M. should be given with attention to:

a. Eccentric, drive capstan or idler
b. Cuts, dirt, or oxide on the drive capstan
c. Worn Bearings in capstan motor

d. Worn or binding nylon idler
The low should not be lower than 9.2 milliseconds.

These figures are obtained from gaps generated by two
consecutives writes in each of the 224 groups,Between the
writes there is a minimum GO down time of about 0.8
milliseconds, Under this condition tape will slow down but
will not stop. This condition closely approximates Line 3
and therefore the figures in the typeout will be about the

same. See point A on Graph. The length of the gap depends on:

a, Write delay
b. Write stop delay

c. Forward start stop time
d. Condition of the drive capstan
e. Prolay response

The range and average should be almost the same as the
range and average of Line 3. If not, P. M. should be
given with specific attention to the prolay and adjustment

of the StoB Time,

The low should not be lower than 9.2 milliseconds.

These figures are obtained from gaps produced by WR,
SET (a variable number), WR. The time delay produced
by the set instruction varies from 5 microseconds to 6
milliseconds, in steps of approximately 24 microseconds.

The low for this line should be compared with the low in
specifications (9.2 ms) as there is a tendency for short
gaps to be written under these conditions. See B on graph.

The range is a result of the things mentioned for line 4

plus rccovery of driving circuits and inertia of the prolay
for critical values of GO down time when the prolay has
maximum accelleration either toward or away from neutral,
This range gives a measure of the overshoot through neutral
toward the stop capstan.

xiv




Line 6:

Line T:
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These figures are obtained from gaps produced by WR,
SET, WR. The time delay produced by the set instruc-
tion is 10 milliseconds for each of the 224 gaps measured.
See point C on graph.

The range and average are a result of things mentioned
for Line 4. Since GO down time is 10 milliseconds, a
good prolay will stabilize in the stop status and the range
should be relatively low,

Moré important than the actual value of the range and
average is a significant change in the values, If the
range or average show a significant change from the
values obtained after a thorough P, M., The frame is
ready for P, M.

A large range might indicate a need for P. M. on start
stop adjustments, or that tape has a speed variation,

This line is obtained from 100 operations of: BSP follow-
ed by RD. The times are measured during the RD, and is
the time from "GO" to the first character in the record.
The times depend on:

a. BKWD stop delay
b. Backward coast
c. Backward stop time and forward start time

The important value in this line is the range. Intermit-
tent trouble in backspace may show here before it shows
any place else or effects the average. The range should
not be larger than the range in Line 6.

By comparing the typeouts for several drives on the

same 7621 tape contrel, it can be seen that the larger

the average of Line 7, the smaller the forward creep in
Line 9. This is true as they both depend on backward stop
time plus forward start time.

This applies only if Lines 4, 5, 6, and 8 are correct.

A slow forward start time could effect this relationship
but it would also show in Lines 4, 5, 6, and 8.
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Line 8:

This line is obtained from gaps produced by using WR, SET, WR,
50 times. The time delay produced by the set instruction is 400
milliseconds for each of the 50 gaps measured. See point D on
graph. This time delay may be varied from 5 milliseconds to
60, 000 milliseconds by storing a five (5) digit number in milli-
seconds, at 06069 -~ 06073,

The average should not be significantly higher or lower than the
average for Line 6. As it is characteristic of a prolay to shorten
the gap slightly as ""GO" down time increases. Therefore, this
line will indicate binding in prolay motion. .

When the low in Line 8 drops below the low in Lines 4, 5, and 6,
this may also indicate prolay binding. Although, a binding con-
dition is suspected it cannot always be verified by Line 8 with
' "GO" down for 400 ms only, since a '"GO'" down time of 4 - 6
seconds or more may be necessary to definitely show this
condition. This is referred to as "COUNT FIVE'",

Line 9:

This figure is obtained from 30 backspace write operations and
represents the average amount of creep forward (if backward,

it will be signed minus) in one backspace write. The specifications
- on this are that forward creep should not exceed 0. 2 inch or be
less than 0. 05 inch. '

[ 855nm§
C7 g

)X = / ms

xvi
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Graph Size in Milliseconds

729 1V

Line 1
Line 2
Line 3
Line 4
Line 5
Line 6
Line 7
Line 8
Line 9

0201 - 7291V, 224 Groups

Low RNG Average

7.0 o7 7.6 MSC No delay while write
6.8 .8 7.5 MSC Min, delay while write
6.2 1.5 7.0 MSC Variable delay, WR
6.5 .6 6.8 MSC Delay 10 msec, WR.
6.1 o7 6.3 MSC RD after backspace
6.9 .3 7.1 MSC Delay 0400 MS, WR
BSP WR Creep .12 in,

ALL READY TAPES WILL BE USED AT HIGH DENSITY

Line 1:

Line 2:

MSC

The first number is the tape frame address. The second
is the model of tape drive and the third is the number of
groups successfully read back. If a stop 0002 or an over-
flow at 39974 occurs, the number of groups will be less
than 224 (Refer to Section N).

Lines 3, 4, 5, 6, 7 and 8 are divided into three columns,
LOW, RNG, and AVERAGE. LOW indicates the shortest
time to cross a gap. RNG is the range between the short-
est time and the longest time to cross a gap. AVERAGE
shows the average time to cross a series of gaps.

The use of the figures in the typeouts is important in de-
termining the need for P.M. More important than the
values of the range and average is a substantial change in

these values. By keeping a history of the tape unit (the

typeout), it is possible to tell when a drive needs P. M,

Upper Limit
Per Spec.

8.1 [4---

6.7

Lower Limit
Per Spec,

MSEC 10 MSEC 400 MSEC
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The above is a graph form of the average inter-record gap versus GO
down time for a 729 IV. All drive will not look exactly the same, but
should have the same general plot and should stabilize at abou '/1)(?,(_‘.37:’
milliseconds. The important thing is that the drive should be in

the upper and lower tape specifications of 3/4" ¢ 5/32" - 1/16" or 8.1
msec upper and 6.2 msec lower,

Line 3: These figures are obtained by writing two records in each
group, using the record counter 224 times. Under these
conditions tape slows down but does not stop, and as it is
moving at almost full speed, which causes the inter-record gap to
be toward the upper limit of specifications. See point A on
graph. The length of the gap depends on:

a. Record counter write delay

b. Write stop delay

c. Forward start stop time

d. Condition of the drive capstan
e, Prolay response

The average should be about the same for all tape units of
the same model on the same channel. If an average exceeds
either the upper or lower limits, check for fast or slow stop
time, The difference between drives of the same type on the
same channel would be the adjustment of the Stop Time,

The range is a measure of the condition of the drive
mechanism with ""GO'" up almost continuously and normally
should be very low. When the range becomes significant,
P. M. should be given with attention to:

a. Eccentric drive capstan or idler
b. Cuts, dirt, or oxide on the drive capstan
c. Worn bearings in capstan motor

d. Worn or binding nylon idler
The low should not be lower than 6.2 milliseconds.,

Line 4: These figures are obtained from gaps generated by the
consecutive writes in each of the 224 groups. Between writes
there is a minimum ""GO'' down time of about 0.8 milliseconds.
Under condition tape will slow down but will not stop. This
condition closely approximates line 3 and therefore the figures
in the typeout will be about the same. See point A on graph.
The length of the gap depends on:
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a. Write delay
b. Write stop delay

c. Forward start stop time
d, Condition of the drive capstan
e. Prolay response

The range and average should be almost the same as the
range and average of Line 3. If not, P. M. should be
given with specific attention to the prolay and adjustment
of the stop time.

The low should not be lower than 6.2 milliseconds,

These figures are obtained from gaps produced by WR,
SET (a variable number), the time delay produced by the
set instruction varies from 5 microseconds to 6 milli-
gseconds, in steps of approximately 24 microseconds.

The low for this line should be compared with the low in
specifications (6.2 ms) as there is a tendency for short
gaps to be written under these conditions. See B on graph.

The range is a result of the things mentioned for Line 4

plus recovery of driving circuits and inertia of the prolay
for critical values of down time when the prolay has maxi-
mum accelleration either toward or away from neutral.

This range gives a measure of the overshoot through neutral
toward the stop capstan.

These figures are obtained from gaps produced by WR,
SET, WR. The time delay produced by the set instruction
is 10 milliseconds for each of the 224 gaps measured. See
point C on graph.

The range and average are a result of things mentioned
for Line 4. Since '"GO'" down time is 10 milliseconds, a
good prolay will stabilize in the stop status and the range
should be relatively low.

More important than the actual value of the range and
average is significant change in the values, If the range
or average show a significant change from the values ob-
tained after a thorough P. M., the frame is ready for P. M.

A large range might indicate a need for P, M. on start stop
adjustments or that tape hasa speed variation.
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This line is obtained from 100 operations of: BSP followed
by RD. The times are measured during the RD and is the
time from "GO" to the first character in the record, The
timee depend on:

a, BDWD stop delay
b. Backward coast
c. Backward stop time and forward start time

The important value in this line is the range. Intermittent
trouble in backspace may show here before it shows any
place else or effects the average. The range should not
be larger than the range in Line 6,

By comparing the type-outs for several drives on the same
7621 tape control, it can be seen that the larger the average

of Line 7, the smaller the forward creep in Line 9, This is
true as they both depend on backward stop time plus forward

start time.
This applies only if lines 4, 5, 6, and 8 are correct. A

slow forward start time could effect this relationship but
it would also show up in lines 4, 5, 6, and 8.

This line is obtained from gaps produced by using WR,
SET, WR 50 times. The time delay produced by the set
instruction is 400 milliseconds for each of the 50 gaps
measured. See point D on graph. This time delay may
be varied from 5 , milliseconds by storing a five (5) digit
number in milliseconds at 066 99 - 060 73.

The average should not be significantly higher or lower
than the average for line 6. As it is characteristic of a
prolay to shorten the gap slightly as ""GO' down time in-
creases, Therefore, this line will indicate binding in
prolay motion,

When the low in Line 8 drops below the low in Lines 4, 5,
and 6, this may also indicate prolay binding. Although

a binding condition is suspected, it cannot always be veri-
fied by Line 8 with "GO" down for 400 ms only, since a
"GO" down time of 4-6 seconds or more may be necessary
to definitely show this condition. This is referred to as
"COUNT FIVE'".
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Line 9: This figure is obtained from 30 backspace write
operations and represents the average amount of
creep forward in one backspace write.

Forward creep should be greater than .05 inch
and less than 0.2 inch.

K. COMMENTS
1. With reference to Line 8:

The "GO'" down time may be varies by storing a five
digit number in milliseconds at location 06069 - 06073,
The limits of this stored value are from 5 milliseconds
to 60000 milliseconds.

For a "GO" down time greater than 5 seconds, the pro-
gram can be stopped in a gap by storing a halt (J) at
“location 05515. This will cause the program to stop in
the first of the 50 gaps used in Line 8, leaving the other
49 gaps at the ""GO'" down time of 400 ms (or some stored
value). This halt would then occur once per tape drive,
and could be bypassed along with Line 8 for a particular
tape drive by throwing the 912 switch on during the typeout
of Lines 1, 2, etc.

2. Extremne cases of short gaps:

a. May lead to bit packing by starting to write before
tape speed has settled on constant speed.

b. May cause failure to read the first characters in a
record. Depending on the value of RD RD DELAY
or RD DELAY, relative to the gap length, the read
gate may not come up in time to read the beginning
of the record.

Either a or b could cause a 904 check at location
39974 and necessitate the use of the restart procedure
described in Section N,

L. USE OF TEST
This test should be run once a week to determine whether any tape
frames require mechanical P. M. It should also be used if tape
motion trouble is suspected; however, little would be gained by

running it daily.

There are three main applications for the use of this program:
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To indicate when a drive is ready to turn over to the
customer during the installation period.

When the customer is having trouble that the C, E. suspects
is caused by tape motion.

As a guide to indicate when a drive needs P. M.

The use of the program differs slightly for each of the above
applications.

a.

When a drive can be considered to be installed. After
adjusting the tape drive, run this test for verificatien.
The typeouts should be retained to establish a history
and a reference point for future comparison to determine
when the unit is ready for P, M. Comparing a drive to
others of the same type on the same channel will also
help to determine a bad drive.

If the customer is having trouble, run the test to determine
if it is tape motion trouble. Keep the conditions the same
as the customer has. Do not cleantape transport. Cleaning
the transport may temporarily remedy the trouble, but this
is not a permanent condition. CORRECT THE TROUBLE
BY ADJUSTING THE TAPE DRIVE,

RUNNING TIME

130 seconds per 729 Il and 110 seconds per 729 IV when more than
one frame is being tested, excluding typeout time. Normal typeout
time is 30 seconds per drive,

OPERATING HINTS

1.

Overflow check at 39974:

The overflow check trigger may be turned on while measuring
gaps, if for some reason the information read into memory is
incorrect. The following procedure will permit continuation of

the test:

a.
b.

Depress machine stop
Reset
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c. Display memory location 02394, if the address of the in-
struction is:

(1) 02514 - The program is in normal Gap Test -TR 02319
(2) 05704 - The program is in long go down Gap Test TR 05414
(3) 07649 - The program is in the Creep Test - TR07619

07684

07979

d. Depress start
2, Bypass a Tape Drive:

To bypass a tape drive, drop ready on the drive and transfer to 01089
each time the TCU hangs up with that tape drive flelected. This will
omit that tape drive from the test. By doing this the test need not be
restarted.

3. To Generate New Ready Table of Tape Drives and Restart Test.

"Reset and Start"

O. EXPLANATION OF LIMITS

The first error typeout occurs, (Refer Section F), if an individual gap
(Gl, G2, G3, or G4) is outside a specified limits. The limits are taken
from the functional specifications as follows:

729 II Functional Specifications, part #896496 change level #244317.
729 IV Functional Specifications, part #896497 change level #244317.

The maximum and minimum acceptable inter-record gap limits were
taken from the above specifications, These limits, for mylar tape in
inches and milliseconds are:

Maximum Minimum
729 II 3/4 inch plus 5/32 "~ 3/4inch - 1/16
729 IV ' 3/4 plus 5/32 , 3/4inch - 1/16
729 I 12.1 milliseconds 9. 2 milliseconds
729 1V 8.1 milliseconds 6. 2 milliseconds

The numbers are converted to microseconds, based on a constant tape
speed, and stored in memory position 04828 ot 04855. Consult page 15
of the listing if changes are to be made in the program.
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MILLISECONDS TO INCH CONVERSION TABLE
(Sec) (In/Sec) = IN
729 IL 729 IV 279 I 729 IV
M Sec 75 In/Sec 112.5 In/Sec M Sec 75 In/Sec 112.5 In/Sec

0.0 0. 0000 0. 00000 3,8 0.2850 0. 42750
0.1 . 0075 .01125 3.9 .2925 . 43875
0.2 .0150 . 02250 4.0 . 3000 . 45000
0.3 ., 0225 .03375 4.1 . 3075 . 46125
0.4 . 0300 . 04500 4.2 . 3150 . 47250
0.5 . 0375 . 05620 4,3 .3225 . 48375
0.6 . 0450 . 06750 4.4 . 3300 . 49500
0.7 . 0525 . 07875 4.5 .3375 .50625
0.8 . 0600 . 08900 4,6 . 3450 .51750
0.9 . 0675 .10025 4.7 .3525 .52875
1.0 . 0750 .11250 4.8 .3600 . 54000
1.1 . 0825 .12375 4.9 . 3675 .55125
1.2 .0900 .13500 5.0 .3750 .56250
1.3 .0975 , 14625 5.1 .3825 .57375
1.4 .1050 .15750 5.2 .3900 .58500
1.5 .1125 .16875 5.3 .3975 .59625
1.6 .1200 .18000 5.4 . 4050 . 60750
1.7 .1275 .19125 5.5 .4125 .61875
1.8 .1350 . 20250 5.6 .4200 . 63000
1.9 .1425 .21375 5.7 . 4275 . 64125
2.0 .1500 . 22500 5.8 . 4350 . 65250
2.1 . 1575 .23625 5.9 (. 4425) . 66375
2.2 . 1650 .24750 6,0 . 4500 . 67500
2.3 .1725 .25875 6.1 . 4575 . 68625
2.4 .1800 .27000 6.2 . 4650 . 69750
2.5 .1875 .28125 6.3 . 4725 ,70875
2.6 .1950 .29250 6.4 . 4800 . 72000
2.7 .2025 .30375 6.5 . 4875 . 73125
2.8 ,2100 .31500 6. 6 . 4950 . 74250
2.9 .2175 .32625 6.7 .5025 75375
3.0 . 2250 .33750 6.8 .5100 . 76500
3.1 2325 . 34875 6.9 .5175 77625
3.2 . 2400 . 36000 7.0 .5250 . 78750
3.3 . 2475 37125 7.1 .5325 .79875
3.4 .2550 .38250 7.2 . 5400 .81000
3.5 .2625 .39375 7.3 . 5475 .82125
3.6 2700 . 30500 7.4 . 5550 .83250
3.7 .2775 .41625 7.5 .5625 " ,84375
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10.2
10.3
10.4
10.5
10.6
10,7
10.8
10.9
11.0
11:1
11.2
11.3
11.4
11.5
11.6
11.7

. 11.8

11.9
12.0

729’11

75 In/Sec

0.5700
.5775
. 5850
. 5925
. 6000
. 6075
. 6150
. 6225
. 6300
. 6375
. 6450
. 6525
. 6600
. 6675
. 6750
. 6825
. 6900
. 6975
. 7050
. 7125
. 7200
L7275
. 7375
. 7425
. 7500
. 7575
. 7650
. 7725
. 7800
. 7875
. 7950
.8025
. 8100
.8175
. 8250
. 8325
. 8400
. 8475
. 8550
. 8625
. 8700
.8775
. 8850
.8925
. 9000

729 1V
112.5 In/Sec

0, 85500

. 86625
. 87750
. 88875
. 90000
. 91125
92250
. 93375
. 94500
. 95625
296750
. 97875
. 99000

1.00125

1.01250
1,02375
1.03500
1. 04625

+ 1.05750

1.06875
1.08000
1.09125
1.10250
1.11375
1.12500
1.13625
1.14750
1.15875
1.17000
1.18125
1.19250
1.20375
1.21500
1.22625
1.23750
1,24875
1.26000
1,27125
1.28250
1.29375
1.30500
1.31625
1,32750
1.33875
1.35000
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' §§gu§@ce TRe SWITCHES FOR
EUEEDDDEBDDDUUDDEDDL‘]DI‘.‘IE!EIUUIJEIEI

JOS5 eeoesee01164 TR 1 1259 =0 ? TO INITIAL REWIND
nf x| -
o 01169 TR 1 1464 H—- ? RO7 TO WRITING OF RECORDS
] jm
o 01174 TR 1 1364 —-=— ? NO7 TO MEASURING GAPS
jn] a
o 01179 TRA I 06 1189 1/Q9~m~¢ | BYPASS MOTION TEST
o 01184 TR 1 1454=—m~==B-p==3~~Q07 TO MOTION TEST
o o AS EACH OF THE STEPS ARE
o COMPLETED THE ABOVE TR,
o BECOME NOPS
u]
o

1

a I
[=§ I
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o I
goonoooooooot oo oo nn I
I

nogooooonornoyoooonoounoooRon I
KOS5 g00eee@e01189 LOD 8 06 1194 1/R&44W. I
0 01194 NOP A 02 1150 11NO o 1

n 01199 CMP 4 06 1209 1S-9 O %
I

I

I

I

I

1

I

4+

L e e e e T T ]

CHECK FOR END OF TEST

o 01204 TRE L 1234 -ty
nunnnnnnnnumn%nnmnnmnnnunnnnn

i
poononoonoonoononyoanoponnonnann {
1
I

g 01209 UNL 7 02 ] STEP SEQUENCE TR
o 01214 UNL 7 02 o
o 01219 ADM 6 05 1209 1S 9 o 0005
o 01224 ADM 6 05 1214 1S/4 o 1 0005
o 01229 TR 1 1050=———ma—padentaaG0b
ufsinfutalufubututnfndui=grintnisiofutnfainintni=tuin)nini % %
gooaooopoopoononoRRoonuounopoonon [0 ]
n 01234 SEL 2 09140esce0e@ed I END OF TEST
1 01239 TRS O 1240 =wnm—eg—g | .
o0 01244 TR 1 18219 Y219 o I 1
n 01249 HLT J 19999 299900.1 1
o 01254 TR 1 0999 $=-~F05
nnnnnnnnnﬂnnngnnmnmnmununnnnm %
I INITIAL REWIND
I ENTRY FROM SWe S 1 AND 5

fugninbutxinhututntaduyuing=guininininininintutngelssndudni I

L050000003001259 UNL 7 01 1264 12W4 4@ eoeed
n 01264 SEL 2 =i MAKE SURE ALL 140e¢ INDICATOR
o 01269 IOF 3 0000 uf ARE QFF AND TAPE IS
o 01274 RWD 3 0002 u AT LOAD POINT
o 01279 TR 1 1089 - ———H05
Indufufntniaininfuintuduitningn)=taininistaictuintnlngnial
ndninkniuindudutninbugnf iubusvinindofubnintugnluinindngsi

MO eeeeee@eal1284 SET B 006 o SET UP FOR 729 11
o 01289 LOD 8 4834 a ] UPPER LIMIT
1 01294 UNL 7 4801 i
n 01299 LOD 8 4841 at LOWER LIMIT
g 01304 UNL 7 4808 ut
o 01309 RAD H 2160 n CORRECTION FOR BSP RD
o 01314 ST F 4077 o
o 01319 SET B 0009 o
n 01324 LOD 8 2139 but 729 11
n 01329 UNL 7 7265 o
n 01334 UNL 7 02 8520 85K0 &
o 01339 RAD H 2152 u CHECK CHARAS DELAY
o 01344 ST F 4073 pu
o 01349 RAD H 2178 o MOD 11
n 01354 ST F 4081 o
n 01359 TR 1 2189- o - TO09
nnnuunnmuumnnunnnnnnmumunnmnu
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n 01389 RAD H 2164 ul
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o 01399 SET B 0009 o
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UP FOR_729 1V
R LIMIT

ER L

[ole]
=

ER LIMIT
RECTION

nr-

FOR BSP RD
729 1V

CHECK CHARA DELAY
MOD 1V

729 11 MOTION TEST

729 1V MOTION TEST

OF RECORDS

SET UP RECORD # 1

0000

MOVE FROM Le
29999

D 16666
D RECORD 29999

TP DOE
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READ AND TIME GAP DELAY

FOR _ONE GROUP OF RECORDS
WRITTEN ON A 729

GAPS MEASURED IN 5 MICRO=-
SECOND INCREMENTS

INITIAL HOUSEKEEPING

000000

999999

000000000

MOVE FROM LP

BLANK READ FIELD

SET RCV FOR TZB 07
AND SEND

SELECT UNIT

RESET RETURN TRANSFER

5

SET RECORD COUNTER
READ 6 RECORD

TO TABLE
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