




















































































































































































































































































































































































































Right Front View--Covers Remov(_:d 

Modul e B--Cabling 

1 Gate 5, 
Module B 

2 Contactor 
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Tape Drive Tester 

• • 
1 Power Cable 

2 Terminator 

3 Tape Drive 
Tester 
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HIGH SPEED REWIND SEQUENCE 

Tape Loaded 

High Speed Rewind--Anns Raised 
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High Speed Rewind--File Reel Removing Tape From the Columns 

High Speed Re wind--Fil e Ree l Drive n At Full Sµ eed 197 



High Speed Rewind--Tape Stopped At Load Point 

Selected and Ready 

'--'9 . -----
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SECTION ZZ: 

C. E. TESTER 

OBJECTIVE: 

At the end of this section you should be able to state the function 
of all the switches and hubs of the C. E. Tester. 

Turn to Page 73. 04. 06. 0 in the ISD's 
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ISD Review of CE Tester 

Compare Figures 1 - 5 on Pages 200 - 204 with Systems Page 73. 50. 35. 0 

You should be able to compare the figures to the ISD page directly since 
they are very similar in layout. 

Turn to Page 206 
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C. E. Tester Review: 

l. The select switch on the operators panel must be set to position------

2. The switch will perform the same function as 
"rewind call'' from the computer. 

3. A high speed rewind can be initiated by the ------switch. 

4. When the Go-Stop-Start/Stop switch is in the Start/Stop positionf a 
multivibrator will pulse the line. 

5. The potentiometer will control the 
frequency of the start/ stop multi vibrator. 

6. The direction that tape can move is controlled by the -----switch. 

7. When the Read/Write switch is in the write positionf two lines are 
activated. They are the line and the -----

line. -------
8. Write pulses will be sent to the drive only when the -----switch is in the on position. ------
9. Write pulse frequency will be determined by the -----

---------~ 
switch on the tester and the density switch on the 

operator's panel will have no affect. 

10. When the Go line is made active a negative shift is available at the 
hub. 

---------~ 

11. To write bits in a particular bit track the write 1 or 0 switch for that track 
must be in the position. 

12. The output of any of the 7 read preamps can be scoped at the -----hub by selecting the track wanted with the ---------- ~~--------rot a r y switch. 
-------~~~ 

13. The output of the 8 bit preamp is directly wired to the -------hub. --------------
14. The tape indicate trigger can be turned On or Off depending on the setting 

of the switch. 

15. When using the tester a terminator must ALWAYS be in place in the 7330. 
(T or F) 

Check your answers on Page 207. 206 



ANSWERS TO PAGE 206 

l. 0 (zero) 

z. Load rewind 

3. Rewind unload 

4. Go 

5. Start Stop Frequency 

6. Forward - Backward 

7. Set write - write trigger release 

8. Write ON-OFF 

9. High - Low density 

10. Go sync 

11. 1 position 

U. Read direct 11 Rea.d scan 

U. Skew sync 

14. T. I. ON-OFF 

15.. True 

TURN ON THE RECORDER 
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• 

AD!USTMENT CONCEPI§ 

1. Tracking 
2. Start-Stop Timing· 
3. ·skew 

QJUECTIVE: In this section you will learn the theory behind the 
most important adjustments. 
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TRACKING is the al1grunent of the tape in relation to the Read-Write 

IBM Card 

Figure 1 
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)'-~ACK/t1f 
Q 

refers to the 

TAPE PATH 

through the entire transport----

and it1 relation to the Read-Write Head Assembly 

both in the horizontial and the vertical plane. 
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Figure 8 Rocker .Ann 

Figure 9 Side View 

Figure 10 Top View 
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Rocker Arm Rocker Ann 

Nylon idler 

front 
~--Eccentric 

Figure 11 Side view of the Rocker Arm Assembly showing idler eccentric. 

Drive Capstan 

Go Nylon Idler 

Figure 12 Effect of the Go Nylon Idler eccentric adjustment. 214 



Drive Capstan Stop Capstan 

eccentric 

Adjust the Stop Nylon Idler eccentric to make the 
Go Nylon idler parallel with the Drive Capstan. 

Figure 13 
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0 

tC1pe trackin1 

Concepts 

The figures referred to in this text are on Pages 225 to 230. 
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• 

7330 TAPE TRACKING 

The tracking adjustment is probably the most important adjust­
ment concerning the 7330 tape drive. Of course all adjustments 
should be correct to give maximum customer operation. The 
tracking adjustment is a combination of several adjustments. 
Therefore, it is important that a knowledge of the adjustments 
and the objectives of those adjustments be thoroughly obtained. 

First, let's consider two basic questions: (1) What is tracking? 
(Z) Why is it necessary? Tracking refers to the tape passing 
over the Read-Write head. The tape must pass over the Read­
Write head in such a manner that the individual tracks, and 
therefore, bits are always aligned with the corresponding Write 
or Read head. Tracking also implies that tape must pass across 
the Read-Write head in an even plane. The front or rear edge of 
the tape must not dip or curl toward or away from its desired 
path across the head. And now, why is tracking adjustment 
necessary? You will recall that the 7330 uses a tape-to-head 
air-film principle. The 729 does not. The air-film principle 
means that when tape is moving across the head assembly, it 
is not in contact with it, but separated by a thin film of air. 
Comparing this to the 729, the tape is wrapped partially around 
the head and is essentially forced into contact with the head at 
all times. 

Thus, 7330 tracking is not something that will come about 
automatically, but is a result of properly made adjustments. 
Since correct tracking is a result of several adjustments and 
conditions, it is difficult to state an exact starting point for any 
particular "cure-all 1 1 type of adjustment. 

To begin with, let's divide the adjustments into two major areas: 
(1) Tape path to the head (2) Tape path leaving the head. We 
shall assume at this point a forward tape motion. If the tape 
path to the head is not following a desired path, it is inconceiv­
able that other adjustments will be able to over- ride or compen­
sate this condition effectively. You will notice we have just 
enlarged our original definition of tracking so that it now con­
cerns the tape path through the entire transport mechanism. 

What are the factors then that contribute toward a good tape 
path to the head? First of all, cleanliness. The vacuum columns 
are precision made; between the sides and the upper and lower 
surfaces a 90 degree angle exists. Oxide can build up in this 
area and cause the tape path into and out of the column to be 
effected. Regardless of one's past experience in vacuum-colu.mn 
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cleani~g. the 7330 vacuum columns must be clean. (Refer to 
the CE Reference Manual for cleaning procedure). 

The column idler is factory adjusted and should not need adjust­
ing. However, tape must be supplied to or taken from the idler 
in a correct manner. Warped or incorrectly mounted reels 
will not furnish a good tape path from or to the column idlers. 
If the tape appears to be .::1uttering excessively as it leaves or 
enters the column idlers, this may indicate that it is riding up 
on the flange of the idler and then falling back off again. Several 
different reels (machine or file) should be tried to determine if 
this condition is being caused by the reel. 

After it has been determined that the reel or reels are not 
causing this excessive fluttering, two other possibilities exist: 
(1) The reel hub (Z) The column idler. As we have stated, 
the column idlers are factory adjusted. Since they can be adjust­
ed in the field only by a trial and error method, it is desirable 
to make sure that the adjustment is absolutely necessary. 

The left rewind arm lower limit adjustment should cause . 030 
to . 060 of .an inch of clearance between the lower surface of the 
left vacuum column and the lower surfaces of the rewind arm 
idler. The left rewind arm must be free of binds so that it will 
always seat. The erase head, feed through shield, arm up 
solenoid, dashpot or right rewind arm must not in any way inter­
fere with the travel of the left rewind arm. We have stated that 
the left rewind arm must be free of binds. It should also be 
pointed out that there should be no perceptibie end play movement 
of the left rewind arm pivot. 

The left rewind arm idler is factory adjusted. If adjustment is 
necessary, however, it can be performed; the basic idea being, 
to loosen the idler bracket while moving tape and let the idler 
seek a position allowing tape to leave the left column without 
favoring either the rear or front of the column. 

Continuing the tape path to the head, the tape now passes over 
the left tape guide. The tape guides are designed in such a 
manner that their width is slightly less than the width of tape. 
The tape guide assembly employs two carbon alloy guides. The 
front guide (1 bit edge) is stationary and the rear .guide (C bit 
edge) is epoxied to a flat steel spring. The rear carbon alloy 
guide can, therefore, move back slightly and allow the tape to 
fit between the rear and front guides of the assembly. See 
Figure 1. The tape should never buckle or curl as it passes over 
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the left or right tape guide assemblies. No adjustments are to 
be made on the tape guide assemblies. They are a part of the 
Read-Write head assembly, if defective, the entire Read-Write 
head assembly must be replaced. Caution should be taken when 
cleaning the tape guide assemblies. The rear carbon alloy guide 
can be broken loose from its spring, or the spring itself dam­
aged. Excessive cleaning fluid can also leach the oil from the 
bearings. (Re!er ~::> CE Reference Manual for the cleaning 
procedure). 

In discussing the left tape guide, we have also mentioned the 
right tape guide (tape path now beyond the Read-Write head). 
If the tape path on both sides of the head is correct, the path 
across the head will be correct. 

After the tape leaves the right tape guide, it now passes under 
the right rewind arm idler. At this point we shall assume the 
idler block to right tape guide assembly clearance has been 
obtained. {Refer to the CE Reference Manual for this adjust­
ment.) We will, however, point out the importance of the right 
rewind arm spur gear spring adjustment, 

The left rewind arm is held up or down by a toggle-spring 
action. The right rewind arm is then gear driven from the left 
rewind arm. A spring has been added to more closely couple the 
two gears together. This spring engages in the teeth of both 
gears and removes any wink or play that might appear. Visualize 
the rewind arms lowered and no tape in the machine; the left 
arm is held stationary by the toggle-spring arrangement, and the 
right arm has some motion due to the gear lash of the spur gears. 
See Figure 1 and Figure 2.. Now the spring is installed in such 
a manner as to cause the right rewind arm to travel upward 
slightly as the gear play is eliminated. Since the tape path is 
under the right rewind arm idler, the tape will not be trying to 
move the arm up when the spring adjustment has been made 
properly. 

The rocker arm, drive and stop capstan area is next. The drive 
capstan should not be worn or out of round. The capstan drive 
assembly should, of course, be free of binds, belt tension 
correct, and the pulleys tight and positioned correctly. The 
rocker arm assembly is most generally thought of first where 
tracking problems are concerned. However, tracking problems. 
can be caused by other areas of the transport. This does not 
imply that all of these areas will need adjustment. 

Let's briefly review the motions of the rocker arm assembly. 
Some method must be supplied to cause tape motion and to stop 
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tape motion. Referring to Figure 1, when the rocker arm 
assembly is pivoted in such a way that the Go nylon idler is hold­
ing tape against the drive capstan, tape will move. If it is pivoted 
in the opposite direction, tape will be held between the Stop 
capstan and the Stop nylon idler. This motion is obtained by the 
rocker arm pivot shown at point A, Figure 3. The rocker, arm 
shaft then is coupled through a linkage arrangement to the moving 
coil. Figure 3,_ point B, shows another motion of the rocker arm. 
This piece is sometimes referred to as the "basket". The purpose 
of this motion is to allow for parallelism between the nylon idlers 
and their respective capstans. 

The next motion is brought about by the Go idler eccentric, 
Figure 3, point C. If the Go idler eccentric is rotated, the front 
portion of the idler will effectively travel in a large circle, 
whereas the rear of the idler does not feel this eccentric and 
merely pivots. The portion of this motion that we are interested 
in, is the left-to- right motion of the idler in relation to the drive 
capstan. If you visualize the eccentric adjusted such that the 
front of the idler is at its highest point and touching the drive 
capstan (Go energized) it might appear that the rear of the idler 
would not be touching the capstan. However, if you recall that 
the entire basket will pivot, it follows that the Go idler will touch 
the capstan along its entire length. This parallelism is brought 
about by the basket being able to pivot. We will later make an 
adjustment to create the parallel condition as if the basket did not 
pivot. The conclusion is, then, that the. Go nylon eccentric is 
adjusted for a side-to-side motion in relation to the drive capstan. 

The Stop nylon idler and eccentric is identical to the Go nylon 
idler and eccentric. If we assume that the Go nylon idler eccen­
tric has been adjusted correctly, we can now adjust the Stop 
nylon idler eccentric. The theory here is to cause both the Go 
idler and the Stop idler to be parallel with their respective cap­
stans. In a stop condition with the Stop idler against the Stop 
capstan, the Stop eccentric is adjusted to cause the Go nylon 
idler to be parallel with the drive capstan. This eccentric motion 
is effectively an up and down motion. We will adjust the Go nylon 
eccentric for a side-to-side motion (with respect to the drive 
capstan) to obtain tracking, and we will adjust the Stop idler 
eccentric for parallelism. The Stop nylon idler eccentric adjust­
ment, not the basket motion, is responsible for the parallel 
condition between both nylon idlers and their capstans. 

We have not yet mentioned the right vacuum column. The action 
of the tape path, cleanliness, and column idler are the same as 
for the left column. The right rewind idler serves the same 
function as the left rewind arm idler (with left rewind arm down). 
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Another point concerning the flanged idlers should be brought out. 
These idlers should have practically no perceptible end play. The 
bearing assembly is epoxied to the idler. If this end play is 
checked using too much pressure, the epoxy will be broken loose. 
The point here is that the idler being checked has just been made 
defective. To check the idlers, use one finger and very little 
pressure. 

THE TRACKING ADJUSTMENT 

The tracking adjustment will range from a simple touch-up 
adjustment to a more complex one. In either case the end results 
should be the same. To emphasize the relation of the tracking 
adjustment to the start-stop mechanism, we will consider a 
complex tracking adjustment. 

Let's approach this tracking adjustment by assuming that no 
portion of the start-stop mechanism is in adjustment. If we assume 
this worst possible condition, we must find some starting point. 
The Go nylon idler eccentric has been provided to effect the 
actual tracking adjustment. The starting point for this eccentric 
adjustment should be that point which causes the Go nylon idler 
to be at its farthest travel away from the rocker arm toward the 
drive capstan. 

The source of the start-stop motion is the moving coil assembly. 
Therefore, we will make an initial adjustment here also. {Keep 
in mind we are assuming a worst possible condition,) At this 
time we are interested in positioning the moving coil assembly so 
that it does not top. (Refer to Figure 4). In other words, we 
want full travel of the rocker arm assembly so that the Go nylon 
idler will hold tape firmly against the drive capstan. 

We must also investigate two other conditions before we can 
continue. (1) Is the rocker arm centering device so far out of 
adjustment that there is danger of bending the linkage when the 
rewind arm is raised? An initial adjustment of the centering 
device will be necessary i! this condition exists. (2) Is the 
stop capstan clearance such that we will damage tape? It may be 
necessary to rotate the stop capstan up out of the way. 

With these conditions satisfied, we can continue the adjustment. 
The Go nylon eccentric is now adjusted while moving tape forward 
in a continuous motion. Tns side-to- side motion of the Go nylon 
idler at some point will cause the tape to· buckle or curl. The 
object then is to find a point on the eccentric where tape runs flat. 
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To do this, we will turn the eccentric until tape runs flat, then 
turn the eccentric counterclockwise and clockwise until buckling 
or curling takes place. We will then locate the eccentric midway 
between these two extremes. If tape cannot be made to buckle on 
both sides, replace the rocker arm assembly. We will also 
observe that tape does not continuously favor either the rear or 
the front of the transport mechanism at any place. Again, tape 
should not be in continuous contact with either side of the vacuum 
column while entering or leaving. 

If forward tracking is not satisfactory at this point, further inves­
tigation of the transport will be necessary. Left rewind arm, 
right rewind arm, idlers, rocker arm assembly, etc. 

Reviewing briefly our progress: 

1. Go nylon set at its highest point above the rocker arm. 

2. Moving coil assembly positioned to allow the Go nylon 
full travel against the drive capstan. 

3, Centering device will allow the rewind arm to be raised 
without damage to the linkage. 

4. Stop capstan to stop nylon clearance sufficient to prevent 
damage to the tape while adjusting the Go nylon eccentric. 

5. Go nylon eccentric adjusted for tracking while continuously 
moving tape in a forward direction. The eccentric has 
been located midway between the two extremes. 

6. Tape should be traveling through the transport without 
continuously touching either the front or the rear of the 
transport mechanisrn. 

7. There is no buckling or curling of tape. Tape is passing 
over the tape guide assemblies without curling against the 
front guide or pushing the rear guide back. 

After the above conditions have been obtained, we can now look at 
backward tracking. Initiate a Low Speed rewind and observe 
tracking. With tape continuously moving backward, we will adjust 
the Go nylon eccentric (if necessary) for the least amount of 
buckling or curling that can be obtained. This should be a very 
small amount. This adjustment should of course be in the range 
of the forward adjustment. Observe tape entering the left column 
and observe the left rewind arm idler area. Observe the right 
tape guide assembly very thoroughly for curling at the fixed guide 
or pushing back of the rear guide. If backward tracking cannot 
be obtained satisfactorily, check forward tracking again and be 
more critical. 
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After backward tracking has been obtained, check forward tracking 
again. Backward tracking should meet the requirements mentioned 
above, however, do not at any time sacrifice good forward tracking 
for further improvement of backward tracking. 

Since we are assuming that no portion of the start-stop mechanism 
was in adjustment, we must perform other adjustments before con­
tinuing with the tracking adjustment. As we discussed the rocker 
arm assembly, it was stated that the stop nylon idler eccentric is 
adjusted to cause parallelism between the Go nylon idler and the 
drive capstan. This adjustment can now be made. As you recall, 
the stop capstan was adjusted to give enough clearance to allow for 
the tracking adjustment. It will now be necessary to readjust the 
stop capstan. With the stop capstan properly adjusted, there will 
be . 012. to . 014 of an inch between the Go nylon and the drive 
capstan. These two adjustments are made without tape in the 
machine. It is good practice to recheck these two adjustments at 
this time. 

Now the Go nylon idler, Stop capstan, and Stop nylon idler have 
been adjusted. We can now adjust the rocker arm centering device. 
This final centering will allow for . 007 of an inch between the 
Go nylon idler and drive capstan and the Stop nylon idler and the 
Stop capstan, (pow~r off, no tape in the machine). If we place a 
. 007 gage between the Go nylon and drive capstan and . 007 gage 
(IBM card will work satisfactorily) between the Stop nylon idler 
and Stop capstan, when the rewind arm is slowly raised the rocker 
arm centering device should engage without causing any motion of 
the moving coil. Referring to Yigure 5, the hook should fit 
over the stud without being forced. 

When the rocker arm centering device has been adjusted, we can 
now make a final adjustment on the moving coil. With the rewind 
arm up, the rocker arm assembly is being held in a neutral position. 
There is approximately . 007 of an inch between the nylon idlers 
and their respective capstans. While the rocker arm is in this 
neutral position we will adjust the moving coil assembly so that 
the moving coil will also be in a neutral position. To do this we 
will position the moving coil assembly so that the linkages are 
approximately 90 degrees. See Figure 5. With the moving coil 
assembly adjusted, we will observe the following: rewind arm 
down, move the rocker arm to the Go position and it should return 
to the stop position by itself if no binds are present. Even the 
wires leading to the moving coil can cause failure to return to the 
stop position if improperly dressed. We should also be aware of 
topping or bottoming. See Figure 4. Erratic results will occur 
when the travel of the moving coil is restricted by the topping or 
bottoming condition. 
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Now that the start-stop mechanism is in adjustment, we will check 
forward and backward tracking again. , If we have made the pre­
ceding adjustments correctly, we should see the same forward and 
backward tracking conditions previously obtained. We can now 
progress toward our final checks of tracking. 

First we will do a start-reset- start- reset operation in a forward 
direction. Do not use tester Start-Stop Mode. Looking down on 
the tape in the area of the rocker arm, we will perform the start­
reset- start- reset operation. Upon depressing the start key, tape 
may move toward the front or rear of the transport. It is the 
amount of this lateral motion of tape that we are interested in. As 
the tape is. released by the stop capstan and the Go nylon engages 
the tape against the drive cap:3tan, there is a tendency for tape to 
move laterally. This lateral motion should be a very slight per­
ceptible amount. If an excessive amount of this lateral motion is 
seen, the preceding adjustments must be re-checked. When this 
forward start- reset tracking has been observed to be correct, we 
can now perform another check. 

We will now perform a low speed rewind-reset-low speed rewind­
reset operation. Again we will be looking down on the tape in the 
area o! the rocker a rm. Again, we will be looking for this lateral 
shifting of tape. The amount seen here can be more than seen in 
the forward start- reset check, but it should still be a slight 
amount. 

When tracking has been observed to be. correct, we can now check 
start-stop envelopes. If the preceding adjustments have .been 
properly made, good start- stop envelopes should result. Skew 
should also be checked at this time. 

The preceding example was based on a complex tracking adjust­
ment. If a touch up tracking adjustment is all that is necessary, 
many of these adjustments can be eliminated. However, it is a 
good practice to rapidly check their adjustment in the order that 
they were preformed here. After any tracking adjustment has 
been made, skew should be checked. 

Excellent results have been obtained by using a dent al mirror, . 
observing the tape as it travels through the transport, watching 
for dipping or curling. 

In the preceding pages, you may have noticed the use of such terms 
as; excessive, slight amount, very slight amount, perceptible, 
etc. The use of these was not intended to imply a vague or general 
approach. It is not practical to assign a specific decimal equivalent 
to these terms, but it is practical to assign a specific amount of 
skill to obtain these terms. Some adjustments, then, will not be 224 
measured in thousandths of an inch, but rather by successful 
system ope ration. 



\ 

-

COLUMN 
IDLER 

LEFT VACUUM 
COLUMN 

N 
N 
Ul 

LEFT REVIIND 
ARM - -- - -, 

READ-WRITE 

HEAD 
..__ _______ _ 

TAPE GUIDE ASSEMBLY 

RIGHT 
REWIND ARM 

~-

COLUMN 
_____ IDLER 

_ _DRIVE CAPSTAN 
I 

~ STOP CAPSTAN RIGHT VACUUM 
COLUMN 

~, 

' 

o +-RIGHT REWIND IDLER 

',_ --- ROCKER ARM 

____ REAR GUIDE 

FRONT GUIDE ..... - - ---



Spur Gears 

Spur Gear Spring 

Rewind Anna 

Figure 2- View from the front of machine 
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REVIEW OF TAPE TRACKING 

In making the final tracking adjustments on the 7330, it is difficult to 
verify the accuracy of these adjustments. One method that can be 
employed is outlined as follows: 

After making the initial tracking adjustments using the 00 idler eccentric 
to eliminate all visible buckle, you will note that the range of adjustment 
is quite broad. In order to effect a finer adjustment 11 run tape continuously 
in a forward direction and observe the clearance between the rear edge of 
the tape and the back of the right vacuum column at the point where tape 
immediately enters the column. 

Carefully readjust the GO idler ecce~tric approximately 5 to 10 degrees 
each side of the previous setting and note that this clearance will vary or 
wobble. There will generally be one point within the 5 or 10 degree fine 
adjustment at which the wobble will disappear and the clearance will 
remain constant. 

The left vacuum column should be observed for this same condition. 

At this point, if the fine adjustment cannot be obtained, go back and make 
all the preliminary adjustments again being more critical of their setting. 

After this adjustment is obtained9 gently force the tape, in the vicinity of 
_the right rewind idler 11 toward the rear of the transport. Upon release of 
this pressure» the tape should immediately recover to its former position 
without any overshot or seeking of that position. If this condition is not 
observed11 readjust the GO idler eccentric very carefully to obtain the proper 
recovery of the tape. 

This procedure should be repeated for the left vacuum column but DO NOT 
AT ANY TIME SACRIFICE GOOD FORWARD TRACKING FOR FURTHER 
IMPROVEMENT OF BACKWARD TRACKING. 

The final check of any tape drive adjustments should be the results obtained 
from running the drive on the system. 

Continue on the next page. 
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Read the 7330 Tracking Coacepta booklet and then a.n•wer the following 
queetions. 

The rocker arm aaeembly ie moat generally thought of first where 
tracking problems are concerned. However11 tracking problem• 
can be caueed by other area• of the traneport. 

Chooae from the following liat those item• that could affect tape 
tracking: 

1. Cleanline•• of the transport» particularly the vacuum 
colwnna. 

z. Warped or incorrectly mounted tape reela. 
l. Left Rewind Arm failing to aeat properly in the down 

poeltion . 
.f. End play of the Left Rewind Arm pivot shaft. 
5. Left Rewind Arm Idler alignment. 
6. Defective or dirty tape 1Uide1. 
7. Incorrect adjuatment of the epur gear spring. 
8. Drive capeta.n worn or out-of-round. 
9. Binds in the rocker arm aasembly or operating linkage•. 
1 o. The Go Nylon Idler eccentric out of adjuetment. 
11. The Stop Nylon Idler eccentric adjuetment. 
12. Moving coil aesembly a.djuatment. 
13. Exceeeive play in the flanged idlers. 
14. The price of tea in Chiiw. 

When you are through, turn on the recorder. 
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START - STOP TIME 

Tape Motion can be seen by using the Read Head as a tool. 

1. Write continuous bits on an entire reel of tape. 
2. Rewind the tape and put the drive into Read status. 
3. Pulse the "GO" line so that tape will start and stop. 
4. Voltage induced into the read head will be a 11 picture" 

of tape motion. 

"GO" Line __ ___ 

Voltage induced 
in the read he......_-.P.~ 

\ \_ Stopped 

Stopped 

accelerating 1 
full speed 

\__ decelerating 

Figure 1 Scope picture of tape motion. 
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If you want to see the 
starting of tape, 
sync the scope on 
GO and look at the 
read bus. 

Figure 2 Tape Starting 

To see the stop 
envelope, sync on 
the fall of GO. 

Figure 3 Tape Stopping 

Any variations in tape speed will show up as a variation in the envelope. 

NOTE: 
This dip in tbe envelope was 

caused by a momentary 

decrease in tape speed. 

Figure 4 
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M---Adjust Stop Caps 

eccentric for . 0 1: 

• 014 between the 

drive capstan anc 

the Go nylon 
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1. In order to move tape, the moving coil move• (away f rom)(toward 
the stationary permanent maanet) 

2. The Go nylon idler will not pu1h the tape against the drive capstan 
with enough force if the travel ia restricted by the moving coil 
(bottominsXtopping). 

3. The entire moving coil aaaembly can be positioned ao that the 
moving coil doe• not top or bottom. True or False 

4. When it i1 known that the moving coil i• not topping. the ----nylon idler eccentric i• adjuated for correct tracking. Thia ia 
done first while moving tape continuously in the (forward)(backward) 
direction. 

5. As a •tarting point, the Go nylon idler eccentric i1 aet ao that the 
nylon idler i1 at it• fartheat point (above the rocker arm)(below 
the rocker arm). 

6. As the Go nylon idler eccentric is being varied from each side of the 
initial •tarting point, there ia a chance that the distance between the 
1top nylon idler and atop cap1tan will not be great enough to allow 
tape to pa•• through unreatricted. 

The diatance between the stop capstan and stop nylon idler can be 
increased by 

-~~~-~~~~~~~~~~~~~~~-~~--

7. When forward tracking hae been observed to be correct, 

------ tracking should now be checked. Tape should be 
moved backward (at a continuous speed) (•tarting and stopping). 

8. If backward tracking needs adjustment, then forward tracking should 
be checked again after backward tracking has been adjusted. U you 
have to make aome compromise between forward and backward 
tracking, tracking should always be the beat that it 
ia possible to obtain. 

9. After tracking is correct with tape moving continuously. it should 
now be checked (and adjusted if nece•sary) with tape starting and 
stopping. But the rocker a.rm a1uembly will need further adjust­
ment before this is done. 

To make the Go nylon parallel with the drive cap1tan, the ----------- eccentric 111 adjuated. Thia ie done with tape out of the 
machine and the rocker arm in a atop position. 

10. If the moving coil i• bottoming when the parallelism adjustment i• 
attempted, the adjustment can not be obtained 1atisfactorily. The 
•tarting point for the etop nylon eccentric is the (ea.me as) (opposite 
of) the Go nylon idler eccentric. 
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11. When parallelism ha• been obtained, the • OlZ to . 014 of an inch 
adjustment can be made. This mean• • 012 to • 014 of an inch be-
tween the nylon idler and the capatan. Tape 
ii removed, the arm• are down, and the capatan motor ia unplugged 
when making this adjustment. 

lZ. Tracking should now be checked with the tape moving forward start­
ing and stopping. Thie (ie) (is not) done with the tester in a start 
atop mode. 

13. After Start-Reset, Start-Reset tracking is correct, then a aerie• of 
Rewind-Reset, Rewind-Reset ie done to check backward tracking. 
Again, forward is the moat important. 

If the Go nylon idler eccentric was adjusted during this starting and 
stopping check of tracking, two adjustment• should be rechecked. 
These are and 

14. During the time all the tracking adjustments are being made, you 
will have raised and lowered the rewind arm•. Uthe centering 
adjustment h too far off, the linkage• can be bent. Final rocker arm 
centering device adjustment• and moving coil adjustments should be 
checked. 

The Start Stop timing• can now be checked. Which of the atatementa 
below are correct? 
a. Write a tape with continuous forward motion, Rewind and 

Read in a start-stop te1ter mode. 
b. Write a tape in Start Stop mode, rewind and read 

continuoualy. 

15. The scope should be synced on the 
a. 1 bit track 
b. 4 bit track 
c. 8 bit track 
d. C bit track 

16. U neceasary. the start time can be improved by adjusting the -----single ahot timing. 

17. Correct atop timing should reault while maintaining the . 012 to . 014 
of inch adjustment. True or False 

18. 

19. 

WHICH SEQUENCE IS CORRECT? 

a. 
b. 
c. 

a. 
b. 

Rewind arm• adjusted, tracking, start stop time 
Tracldna, Rewind arms, 1tart-1top time 
Start Stop time, rewind arm•, tracking 

,.PlZ to • 014 adjustment, parallelism adjustment 
paralleli,am adjustment, . 012 to . 014 adjustment 
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ANSWERS TO PAGES 235 - 236 

1. away from 

Z. topping 

3. true 

4. Go; forward 

5. above the rocker arm 

6. loosening the stop capstan (rear of transport) and rotating it 
on its eccentric to increase this clearance. 

7. backward; at a continuous speed 

8. forward 

9. stop nylon 

10. same as (see question 5 above) 

11. Go; drive 

lZ. is not 

13. parallelism and . 012 to . 014 

14. a. 

15. c. (skew sync hub on the tester) 

16. variable 

17. true 

18. a. 

19. b. 

Turn ON the recorder. 
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SKEW 

Skew can take two forms: 

1. Read Skew - a condition that exists when the bit. of a 
character are read at slightly different times. 

2. 

This will increaae the time required to read a complete 
character. 

Write Skew - the condition where the bit. of a character 
are not written in a straight line aero•• tape. 
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Pivot 

---Mechanical Skew 
Adjustment 

Read Heads 

Figure 1 Top view of head assembly showing mechanical adjustment 

Tape Direction 

/ 
Master Skew Tape 

each character consisting 
of all bits with no 
write skew 

Figure 2 

Read Head C bit 

D 

Read Head 1 bit 

239 



Figure 3A Mechanical skew present 

w 
_):\ __ 

Figure 3B Mechanical skew present 

Figure 3C No mechanical skew present 
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r 

READ HEAD 
(Greatly Magnified) 

D 

A 

D 
0 

0 
D 
D 

D 

no greater 
than approx 

.0001 
of an inch 

' 
c 

B 

A 

8 

4 

2 

1 

Figure 4 Greatly magnified view of the Read head 
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) ( 
directjon of tape motion > 

D c 

D B 

Most leading ----... D A 
track (this 
track will read D 8 
first) 

D~ Most lagging tracks 0 2 (these will read last) 

A bit 

D 

no greater 
than 

3 micro­
seconds 

1 

4 or 2 bit 

Tape speed : 36 inches per second or • 000036 of an inch in 
1 microsecond. 

3 X • 000036: • 000108 of an inch in 3 microseconds 

Figure 5 242 



D c 

0 B 

A bit reading .. m A 

D 8 

D 4 

2 bit--1 D 2 

D 1 

3 micro-
seconds 

Figure 6. A and 2 bit (BCD S) reading-3 microseconds of inherent 
Read skew 

D c 

D B 

A bit reading __. UJ A 

D 8 

0 4 

2 bit-I D 2 

D l 

3 3 
micro- micro-

sec. sec. 

Figure 7. A bit and 2 bit, written with 3 microseconds of skew, being 
read with a Read head which has 3 microseconds of skew. 
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D c 

0 B 

0 A 

D 8 

0 4 

D 2 

D 1 

l 
Leading +2 +l . 0 -1 Lagging 

c 

B 

A 

8 

4 

2 

1 

Figure 8 Measured Read skew 244 



+2 +1 0 -1 

Figure 9 Read Skew 

+2 +l 0 -1 -2 

Figure 10 Combined Read-Write Skew 

c 

B 

A 

8 

4 

2 

l 

c 

B 

A 

8 

4 

2 

l 
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Figure 11 

Figure 13 

Combined 
Read-Write 

Skew 

minus 

Read 
Skew 

equals 

Actual 
Write 

Skew 

+2 +1 0 

+2 

+2 +1 0 

-1 -2 

-1 -2 

-1 -2 

c 

B 

A 

8 

4 

2 

1 

c 

B 

A 

8 

4 

2 

1 

c 
B 

A 

8 

4 

2 

1 

246 



c O +----most leading head 

B D 
A D 
8 0 
4 0 
2 D 
1 

most lagging heads 

Write Head 

+2 +l 0 -1 -2 

J c 

~ J B 

f\ J A 

JI\ 8 

J I\ 4 

f\ ,/ 2 

I\ J 1 

Figure 14 Illustration of the Write head and the actual write skew 

247 



a c 

0 B 

ID A 

.. WrttJnq/ ., D a 

D 4 
Tape direction ~ 

\ D 2 

ID 1 

Figure 15 

a c 

lD B 

0 I A 

~~ 
8 

Tape direction )a. 
4 

2 

0 I 1 

Figure 16 

writing m c 

D I B 

D I A 

0 I 8 

0 I 4 
Tape direction ). 

D I 2 

D I 1 
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Actual Write 
Skew 

Reference changed 
so the most lagging 
track is the referencA 

Figure 18 

+2 +i 0 -1 -2 

+2 +1 0 

c 

B 

A 

8 

4 

2 

1 

c 

B 

A 

8 

4 

2 

1 
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Write 

Pulse 

Figure 19 

Delay 
l.25_)'S 

Delay 
l.2S.)4S 

Delay 
I. 2. S,JAS 

Delay 
/.1$)'S 

Write Triggers 

T 

T 
B 

A T 

T 

T 
4 

T 
2 

T 
1 

Each Delay is approx. 1. 25 microseconds 
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c B A 8 4 2 l 
Read - Write Skew 

+2 0 +l 0 -1 -1 0 -0 • Read Skew 
+l 0 +2 0 -1 -1 +l ---0 Actual Write Skew 
+l 0 -1 0 0 0 -1 -.-CV ~ • most lagging 

Add to make most lagging 
+l +l -f- l +l +l +-1 +1 -0 

zero 

Delay to be added 
2 l 0 l l l 0 
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REVIEW 

1. Assume that Read Skew was recorded as shown below. 

C B A 8 4 2 l 

+ 2 + l 0 0-1 +1+2 

Read-Write Skew was recorded as shown below 

c B A 8 4 2 l 

- l + 2 - l 0 + l - 1 0 

Use the space below to compute the amount of delay necessary 
to correct write skew. (Use the format shown on previous 
page.) All values shown are in microseconds. 

Check your answer on the following page. 
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ANSWER TO QUESTION 1 

c B A 8 4 2 1 

R/W Skew -1 +z -1 0 +l -1 0 

Read Skew +z +1 o o -1 +1 +z 

Actual 
Write Skew -3 +l -1 0 +2 -Z -Z 

Add 

Delay to 
be added 

"'(most lagging track) 

+3 +3 +3 +3 +3 +3 +3 

o +4 +z +3 +s + i + 1 

Each day tap equals 1. ZS microseconds. Therefore the B track could 
be set on the 3rd tap, A bit - Znd tap, 8 bit - 2nd tape, 4 bit - 4 taps, 
Z bit - 1 tap and the 1 bit - 1 tap. 

Continue on the next page. 
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REVIEW 

2. Assume that read skew was recorded as shown below. 

c 

+l 

B 

~l 

A 

-2 

8 

0 

4 

+l 

2 

0 

1 

+l 

Read-write skew was recorded as shown below. 

c 

+3 

B 

-1 

A 

-3 

8 

0 

4 2 

0 +2 

1 

-1 

Compute the amount of delay necessary to correct write skew. 

Check your answer on the next page. 
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ANSWER TO QUESTION 2 

c B A 8 4 2 1 

R/W Skew +3 -1 -3 0 0 +2 ~l 

Read Skew +l -1 -2 0 +l 0 +l 

Actual Write 
Skew +2 0 -1 0 -1 +2 -2 

(moat lagging t~ack) ~ 
Add +2 +2 +2 +z +z +2 +2 

Delay to be added +4 +2 +l +2 +l +4 0 

Each delay equals 1. 25 microseconds. 
C bit 3rd delay tap, B bit 2 delay tape, A bit 1 delay tap, 8 bit 2 dealy tap•, 
4 bit 1 delay tap, 2 bit 3 delay tape, 1 bit no delay. 

Tum On the recorder 
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Jfl/ClllNE 
EYPEtflENCE 
&I///)£ 

This Machine Experience Guide is included as a 

guide for you and an experienced 7330 Customer Engineer 

to follow while you get your hands-on experience. The 

experienced CE will be perfonning the role of a Laboratory 

Instructor. 

Make it your responsibility to see that everything 

is covered to your complete satisfaction, and work closely 

with the experienced CE to insure that you get the most out 

of his experience. 
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MACHINE PROJECT 1 

FAMILIARIZATION - POWER OFF AND NO POWER OR SIGNAL 
CABLES CONNECTED 

A. Work along with the student and have him point out and do the 
following things: 

1. · Open door and operate the interlock plunger. 

2. Remove a tape reel. 

3. Remove a reel knob and explain the operation of the 
parts of the reel hub assembly. 

4. Remove the transport center cover door. 

5. Raise and lower the rewind arms with the operating 
lever. 

6. Point the following items: 
a. Column idlers 

CAUTION: The bearing of the flanged idlers 
are epoxied to the idler. When 
checking end play11 care must be 
taken to prevent breaking the 
epoxy. 

b. Tape guides 
CAUTION: Here again care must be taken 

with the rear guide epoxied to 
the spring. 

c. Left and right rewind arms and idlers. 
d. Right rewind idler 
e. Drive capstan 
f. Stop capstan 

CAUTION: Cleaning fluid can not be used to 
clean the stop capstan because 
tape will stick to it. 

g. Rocker Arm Assembly 
Notice: With the arms up it is held in the 

neutral position. 
Notice: The eccentrics for adjusting the Go 

and Stop nylon idlers. 
Notice: The amount of end play in the nylon 

idlers. 
Notice: The spring to absorb the left to 

right end play of the Rocker Arm 
Assembly. 
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h. Read/Write Head Assembly 
Notice: The tape guides are a part of the whole 

Read/ Write Head Assembly and cannot 
be removed. If anything goes wrong 
with either the guides or Read/Write 
heads, the entire assembly must be 
replaced. 

i. Mechanical Skew Adjusting Screw 

7. Open the Vacuum Columns 
a. The two holes in each column to sense if tape 

is in the column and the position of tape in 
the column. 

b. The cleaner blade in the left column. 
CAUTION: The left column cover door 

could easily be damaged if 
it were open and the front 
door pushed against it. 

8. Remove the cover fastened to the left rewind arm 
and point out: 
a. Erase head 
b. Feed through shield 

Notice: It is spring loaded so that it can 
seat against the Read/Write head. 

c. Lamp and photocell assembly 
( 1) See how a lamp and a photocell would 

be removed and replaced. 

9. Swing the Transport Open 

10. Raise the Operator's Panel 
a.. See how a bulb is replaced. 

11. Pressurizing Blower and Filter 

12. Vaccum Pump and Hose 
CAUTION: Ground bond to vacuum motor must 

be tight. 

13. Vacuum Column Switches and Hoses 
a. Remove switch cover and observe. 

1-2 



/ 

' l4. ,.File Protect Duo ~elay . 

15. 

16. 

17. 

18. 

a. ,Operate s~n.sing pin and observe that 
the Ai point closes first. 

R~el drive pulleys, belts, and motors 

Housing of brake assembly 
a. Housing oJ brake assembly 

Capstan drive motor, belt, and pulley. 

Raise and lower the rewind arms and 
observe: 
a. Rear rewind arm 
b. Solenoid 
c. Dashpot 
d. Rear rewind arm limit screws and 

switch. 
e. Toggle 
£. Spur gears 

Notice: Spring to eliminate gear play in 
order to keep the right rewind 
arm from having any upward play 
when the arms are down. 

g. Rocker arm centering device 
Notice: Position of centering device pivot 

is adjustable. 

19. Lower the rewind arm1S and observe: 
a. Moving coil .and linkage to the rocker 

arm. 
(1) 1£ a newer drive is being used 

there is a permanent magnet in 
place of a stop coil. 

(2) Notice how moving coil assembly 
is mounted. 

ZO. Remove the side covers and look at the power 
supplies in gates 5 and 8. 
a. Locate the regulator cards. 
b. Locate the t 6v, and t lZv adjusting 

potentiometers. 
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21. Open Gate 6 
a. Locate pin locations for example 

(1) OOA6A25P 
(2) OOA6C26F 
(3) OOA6El 90 

b. Locate voltage distribution overlays for 
( l) Ground (pin J) 
(2) -6 (pin K) 
(3) +6 (pin L) 
(4) -12 {pin M) 
(S) +12 (pin Q) 

c. Locate the write pulse delay tap jwnpers. 
d. Us ng the ALD' s as a reference locate 

(1) The preamp cards for the 1 bit track. 
(2) The write trigger for the C bit track. 
(3) One of the write pulse delay cards. 

22. Open Gate 7 and Locate 
a. Fuses, fuse bail and fuse bail switch. 
b. There may be one or two timer motors 

depending on the engineering change level. 
{l) If there are two timers, each has it' B 

own switch. 
(2) If there is only one timer, it has two 

switches. 
c. Locate the D. P., wire contact, and duo 

relays. 

23. Locate Gate 5 in Module B 
a. Locate for an example OOB5D03R. 
b. Notice cabling to the 200 position 

connectors. 

24. Look at the two hundred position connectors. 
a. Notice that caution must be taken to prevent 

pushing the pins back into the connectors. 
b. Notice the latch and keeper plate 

mechanisims. 
c. Practice connecting the input cable and 

terminator. 
CAUTION: Use care to avoid breaking 

the keeper plate. 
d. Plug in the tester cable and the terminator. 

25. Remove the safety cover over the power components 
and locate the contactor and wiring to the power 
recepticles. Then replace the cover. 
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26. Replace all covers. 

27. The power ON/OFF switch on the drive should be 
OFF. 

28. After checking that the wall breaker supplying input 
power has been turned OFF, plug in the power cable. 
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MACHINE PROJECT II 

OPERATION - POWER ON 

CAUTION: 

l. 

2. 

Before turning ON power make sure. 

Rewind arms are in the raised position.( could blow fuses) 

Terminator box is in place. (various compone:dt damage 
could result) 

Work along with the student and have him point out and do 
the following things : 

1. Turn ON power 

2. Mount take up reel on machine reel hub and a reel 
of tape on the file reel hub. 

3. Set up the following switches on the tester. 
a. "START /STOP-GO-STOP" to STOP 
b. "FOR WARD-BACKWARD switch to 

FORWARD 

4. Load tape following the procedure in the 
Reference Manual (223-6967) 
a. Practice loading and unloading several times. 

5. Set Select to position zero. 
a. Drive should be ready from the loading 

procedure. 

6. Put START /STOP-GO-STOP switch to GO and observe 
the following: 
a. Go nylon pinching tape against the drive 

capstan. 
b. Action of the left vacuum column and the file 

reel. 
c. Action of the right vacuum column and the 

machin!!' reel. 

7. Stop tape by placing tester in STOP. 

8. With tape stopped, change tester switch back and 
forth fr-bm Forward to Backward~ Backward to 
Forward and observe the positioning of tape in the 
vacuum columns. 
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9. Bring up Go and move tape Backward. 
a. Observe the left vacuum column and file reel. 
b. Observe the right vacuum column and machine 

reel. 

10. Put tester in START /STOP and observe the action of 
the rocker arm. 
a. Vary the START /STOP frequency. 

11. Continue moving tape forward and backward, both 
continuously and in START /STOP until the action 
of the followinr dre thoroughly observed: 
a. Rocker arm · · 
b. Tape reels 
c. Vaccum columns 
d. Capstan drive 
e. Moving coil 
f. Reel drive motors 

12. Perform high speed rewind operations observing the 
following sequences: 

CAUTION: For safety keep front door closed. 

a. Arms being raised 
( 1 ) Solenoid 
(2) Toggle 
(3) Linkage 
(4) Vacuum Motor Stopping 

b. File reel removing tape slowly from both 
columns. 
( l) Timer Motor 

c. Intermediate speed 
d. High speed 
e. Stopping at load point 

( 1) Brake on both reels 
(2) Note position of load point marker. 

130 Set up tester to write and tape moving continuously 
forward. 
a. Scope the READ DIRECT hub and with the 

READ SCAN switch set to the "C" bit track» 
flip the "C" bit switch to see the effect. 

b. Observe all tracks. 
c. Observe changing density. 
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14. Scope start stop time. 
a. Write continuously an entire reel of tape. 
b. Rewind 
c. Set to read status 
d. Set START STOP 
e. Sync negative on the GO SYNC hub 
f. Scope the READ DIRECT hub 

(1) The 8 bit track is the most stable 
to look at. 

g. While observing the start waveform, vary 
the start/stop frequency. 

h. Observe the stop waveform by syncing 
positive on the GO SYNC hub. 

i. Repeat observations while moving tape back­
ward. 

15. Have the student practice cleaning the entire tape 
transport area. This is extremely important for reliability• 
a. Refer to the procedure in the reference manual. 

16. Show the student how to develop tape. (Developer 
and bit viewer) 
a. If a bit viewer is available, refer to the 

procedure in the Reference Manual. 
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MACHINE PROJECT Ill 

ADJUSTMENTS 

A. It will be a great advantage to the student to look over. check, 
and "dry run" all the adjuetments before he attempts to do any 
of them. 

B. When making the adju1tmente work closely with the student 10 
that he can gain the most from your experience. 

• Thi• project outline• the key area.a to observe. Refer 
to your Reference Manual for the adjustment detail•. 
(Form 223-6967) 

1. Left and Right Rewind Arms 
a. Key areas to observe 

(1) With rewind arms raised there should 
be a tenth of an inch (0. l ") clearance 
between the left rewind arm idler mount­
ing bracket and the front flange of the 
left column idler. 

(2) 11 the upper and lower limit stop screw 
bracket tight? 

(3) With the rewind arms down, there should 
be o 030" to . 060" clearance between the 
lower surface of the left rewind arm 
idler (not the flange) and the lower inside 
surface of the left vacuum column. 

(4) Does the dashpot interfere with the 
travel of the rewind arms ? 

(5) Does the solenoid interfere with the travel 
of the rewind arms ? 

(6) Does the erase head or the feed through 
shield limit the travel of the rewind arm? 

( 7) Clearance between right rewind arm 
idler mounting bracket and right tape 
guide block. (. 020" to . 045") 

(8) The rewind arm should be free of bind•, 
but there should be practically no end play. 

(9) With the arm in the up position and tape 
held taut in the high speed rewind path, 
check for clearance between the tape and 
the right tape guide front and rear edges. 
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z. Arm Down Switch 
a. Key Areas to observe 

( l) Don't adjust the switch until the rewind 
arm adjustment is correct and you have 
determined that there isn't anything 
impeding the downward travel of the 
rear rewind arm. 

3. Erase Head 
a. Key areas to observe 

(1) Make sure that no portion of the erase 
head assembly touches the left tape 
guide when the erase head is down. 

(2) Proper erase head to tape clearance 

4. Solenoid 
a. Key areas to observe 

(1) When energized the left rewind arm 
should be raised fully against the 
upper stop limit screw. 

(2) When de-energizedf the solenoid 
should not interfere with downward 
movement of the rewind arm. 

5. Dashpot Adjustment 

a. Key areas to observe. 
(1) The dash pot should not interfer with 

either the upward or downward move­
ment of the rewind arm. 

(2) Dashpot should cushion downward 
travel of the rewind arm. 

6. Spur Gear Spring 
a. Key areas to observe 

(1) Without tape in the transportf lower 
the rewind arms. Slightly depress 
the right rewind arm. If spring is 
properly adjusted, the arm will move 
downwards slightly and then return 
to its original position when released, 
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7. Photocell Assembly 
a. Key areas to obsert·e. 

(1) Check voltage across photo lamps. 
(2) The eyes of the photocells should 

be parallel to the edge of tape. 
(3) With the rewind arms raised and 

tape taut the left side of the photocell 
block should be approximately . 020 
of an inch from the tape. 

(4) Make sure that the Read/Write head 
surface is not tarnished or dull so that 
tape break could be sensed during a 
high speed rewind. 

8. Door Interlock Switch 
a. Key areas to observe 

( 1) Switch adjustment most critical during 
high speed rewind because if the switch 
is too sensative the additional 
vibration of high speed rewind may cause 
it to open. 

9. File Protect Mechanism 
a. Key areas to observe 

{ l) Make sure the file protect plunger 
and relay armature are free to move. 

(2) With the file protect ring inserted and 
power off make Sure that proper rise 
is obtained on the Not File Protect l A 
contacts. 

{3) With the Not File Protect l Relay 
energized check for a clearance 
between the plunger and the plastic 
reel insert. 

10. Vacuum Columns 
a. Key areas to observe 

( 1) Vacuum columns are precision made. 
They must be kept clean and handled 
with care to prevent damage or mis­
adjustment. 

~Z) Test for adequate vacuum 
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11. Vacuum Column Switches 
a. Key areas to observe 

With power off check to insure that tension 
on the contacts does not exert pressure on 
the diaphragm. 

l z. Fuse Bail 
a. Key areas to observe 

The fuse bail should be free of bind and the 
switch adjusted correctlyj but keep in 
mind that sometimes the plunger of a fuse 
itself will not operate if the fuse is blown. 

13. Power Supply 
a. Key areas to observe 

(1) Most important that the ta:ii set--up 
on the power supply agrees with the 
input power used. That isj a 208 
power supply must be used with 208 
source. A 230 power supply must be 
used with a 230 source. 

(2) The power supplies are adjusted while 
writing because this is the heaviest 
strain on the plus or minus 6 and plus 
or minus 1 Z voltages. 

14. Reel Drive and Brake Assembly 
a. Key areas to observe 

{ 1) Pulley alignment and belt tension 
should be checked. 

(2) 

(3) 

Armature to braking sur~ce clearance 
is adjusted by removing or adding 
shims. 
Care must be taken when tightening the 
reel knob that the threads are not 
stripped o-r that particles of the threads 
break off and get down in the tape area. 
Lubricating the reel knob threads 
lighUy with IBM Z4 grease will tend to 
retain any chips from the threads. If 
threads do stripj a 1 /4-20 tap is used 
to remove the stripped threads from 
the shaft. 

3-4 



(4) If it ever becomes necessary to 
drive the pin holding the reel hub to 
the shaft, ma.ke certain that the 
shaft is backed to prevent bending it. 

15. High Speed Rewind 
a. Key areas to observe 

, (1) The speed changes should be smooth 
to prevent damage to tape. 

(2) If tape is taken out of the columns too 
quickly, there is a chance that it will 
not follow the idlers but will jump up 
on the flange of some idlers. 

(3) Another critical point is the change 
between intermediate and high speed. 
If tape has not had a sufficient chance 
to build up speed in the intermediate 
range, it could jump or jerk and 
damage tape. 

(4) If tape is wound too tightly on the file 
reel, it can also be damaged. If this 
condition exists, check to make sure 
that unwanted drag is not present on 
the machine reel. 

(5) Tape is stopped at load point with 
brake on both reels. Adjust the right 
reel brake so that when the reels are 
stopped, tape is neither too loose or 
too tight. When etopped, if the reel 
release key is pressed, the reels will 
relax slight! y. Reel movement will 
be approximately an eighth of an inch. 
If there is too much movement, the 
tape is too taut indicating too much 
brake. The adjustable resistor on the 
right hand brake ia used to control 
the braking action. 

16. Capstan Drive Assembly 
a. Key areas to observe 

{l) Check belt tension and pulley 
alignments. 

(Z) Clean the drive capstan surface 
carefully to insure that flat spots 
are not worn into the capstan. 
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17. Tracking 
The total tracking adjuetment must be considered to be a 
combination of the rewind arm adjustments, the rocker 
arm adjuetments, moving coil adjustmentl i the stop/ start 
adjustment•; in short, almoet anything can affect proper 
tracking. 

MOST IMPORTANT: Be sure that the etudent has read and 
underetood the reference manual materiai covering track­
ing, start/stop adju1tment1, the moving coil adjustment, 
and the rocker arm adjustment. 

In making the final tracking adjustments on the 7330, it is difficult to 
verify the accuracy of these adjustments. One method that can be 
employed i• outlined as follows: 

After making the initial tracking adjustments using the GO idler eccentric 
to eliminate all visible buckle, you will note that the range of adju•tment 
ii quite broad. In order to effect a finer adjustment, rwi tape continuously 
in a forward direction and observe the clearance between the rear edge 
of the tape and the back of the right vacuum column at the point where tape 
immediately enters the column. 

Carefully readjust the GO idler eccentric approximately 5 to 10 degrees 
each side of the previous setting and note that this clearance will vary or 
wobble. There will generally be one point within the 5 or 10 degree fine 
adjustment at which the wobble will disappear and the clearance will re­
main constant. 

The left vacuum column should be observed for this same condition" 

At this point, if the fine adjustment cannot be obtained, go back and make 
all the preliminary adjustments again being more critical of their setting. 

After this adjustment is obtained, gently force the tape, in the vicinity of 
the right rewind idler, toward the rear of the transport. Upon releaee of 
this preesure, the tape should immediately recover to its former position 
without any overshot or seeking of that position" If this condition is not 
observed, readjust the GO idler eccentric very carefully to obtain the 
proper recovery of the tape. 

This procedure should be repeated for the left vacuum column but DO NOT 
AT ANY TIME SACRIFICE GOOD FORWARD TRACKING FOR FUfl'THER 
IMPROVEMENT OF BACKWARD TRACKING. 

The final check of any tape drive adjustments ahould be the results obtained 
from running the drive on the system. 
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18. Pre-amplifier• 
·a. Key area's to observe 

: (1) U•e standard. sign.al level tape. 
(Z) Make adjustmel1 while writing at high 

density. 
(3) It'• moat important that the •cope probe 

you are using is correctly calibrated and 
compensated. 

(4) Prior to adjusting pre-amp• the tape trans­
port must be thoroughly cleaned. 

(5) Do not over-drive the pre-amplifiera. Pre­
amplifiers will peak at approximately 10 volts 
peak-to-peak. 

19. Erase Head Electrical 
a. Key areas to observe 

(1) Check for proper erasing of tape. 
(2) Check erase head polarity if the eraae head 

has been replaced. 
(3) After electrical check, make sure that the 

mechanical clearance i• still correct. 

20. Interhead Shield (Feed thru Shield) 
a. Key areas to observe 

( 1) Check each track that there is a maximum 
of . 4 of a volt feed through. 

(Z) Check that the feed thru shield is free of 
bind1. 

(3) Check that it does not interfer with the down­
ward travel of the left rewind arm. 

(4) Check that the feed thru ahield does not touch 
the erase head. 

2 l, Skew Adjustmett 
a. Key areas to observe 

(1) Prerequisites - Make 1ure the atudent has 
read the portion that pertains to the •kew 
in the General Information section of the 
Reference Manual. 

(Z) Make sure he has read the akew adjustment 
procedure. 

(3) Use master skew tapes for mechanical and 
read skew. 

(4) When adjusting mechanical akew make sure 
that the C and the 1 bit you are uaing are of 
the •ame character. 
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(5) If the write pulse taps are taken off and 
moved while the drive ls writing, it is very 
possible to have one triager out-of-phase 
with the others. It will be neceasary to re­
set the drive and then re-start to get all 
seven write triggers back in phase. 

(6) Skew must be checked anytime a tracking 
adjustment is changed. 
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MACHINE i:>ROJEC'r IV - TROUBLESHOOTING 

Here is a list of some "bugs" you can put on the drive to give the student 
experience in troubleshooting .. Some of the bugs included in the list can 
be put on the .machine by blocking the listed point with a loadpoint sticker. 

Make sure the card contacts are free of gum after removing the L. P. 
sticker. Contact cleaner (Part No. 451053) can be used for this purpose. 

SYSTEM LOCATION 

6EllE 
73. 20. 10(2C) 

6El9R 
73. 20. 05(3D) 

R114-l N/O 
73.50.01 

Rll0-5 N/O 
73.50.05 

6El7L 
73. 20. I 5(4B) 

RS BL N/O 

6E06E 
73.20.01 

6El7K 
73. 20. 15(3C) 

6E21A 
73. 30. 01(21) 

6El9R 
73. 20. 05(3D) 

COMPONENT TROUBLE 

Pin Taped 

Pin Taped 

N/0 FTM 

N/O FTM 

Pin Taped 

N/0 FTM 

Pin Taped 

Pin Taped 

Taped 

Pin Taped 

EFFECT ON MACHINE 

Won't recognize load­
point high speed rewind 

No Go Pulse 

No Ready, RlOl will 
not pick 

Arm will not raise on 
H. S. rewind. R-4 will 
not pick. 

Left reel motor all the 
time tape dumps. 

No right reel motor on 
reverse. 

Tape will not move. No 
select and ready. 

Tape goes backward on 
read or write. 

Write triggers will not 
flip are always held reset 

No Go on low speed rewin 
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MACHINE PROJECT V .. LOCAL PROCEDURES 

A. PREVENTIVE MAINTENANCE 

1. Diacu11 procedure used in the installation. 

B. PARTS SYSTEM 

1. Look through the parts catalog. 

2. Discuss •ystem of parts ordering and parts kept on 
hand. 

C. CUSTOMER TAPE PROCEDURES 

1. Discu11 any regulations the customer may have con­
cerning tape handling and machine room practice1. 

Z. Discuss customers tape storage and tape library 
facilities. 

D. SERVICE AIDS 

1. Look through and discuss the latest CEM'• and service 
aids (both the regular CEM's and the service aid• 
1ection of the manual). 
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