














sMp = Mi (WS W11 Rpm Mp + - = =)

rMp = Mi (W9 W11 Rem Mp + (M start)
dc + - - =)

where:

Mi=Cr+ -~ -
K-14. CLOCK DETECTION

During read process, the Read flip-flops are set during Char-
acter Detect Clock, Cf, time and during Character Gate Read,
Cr, time, The falling edge of Cr normally initiates the clock
detection cycle by triggering the Clock Detection flip-flop,
Red. Red indicates to the W Buffer that a character is available
in the Buffer Register.

sRed = Cr WO W11 Red + - - -

Ecm =

WO Rbi (MF + Mr)

When the W Buffer acknowledges receipt of the clock (i.e., W6
is set), Red is reset.

rRed = W5 W6 Q2 Rfd Red + (M start + Rbi) de

If the W Buffer is delayed (due to the program or W and Y
Buffer Interlace timing considerations) in its acceptance of the
clock, Ecm, then Red is reset, If the next Cr occurs while Red
is still set, the Registers-Full Detect flip-flop, Rfd, is set. Rfd
set infers that a character is present in both the Read flip-flops
and the Buffer Register.

sRfd = Cr WO W11 Red + - - -

Transfer of the Read flip-flops to the Buffer Register is delayed
until W5 is set.

Ri = WO W11 (Cr Red + W5 Red Rfd) + - - -

When W5 is set, Rfd is reset but Rcd remains set indicating to
the W Buffer the presence of another character in the Buffer
Register.

rRed = W5 W6 Q2 Rfd Red + - - -
rRfd = W5 W9 W11 Red Rfd

An error signal is generated if timing delays for the W Buffer
operation exceed the storage capability of the Read flip-flops
and Buffer Register (i.e., a third character is attempting fo
enter the Read flip-flops). -

sWes = (Cf Red REd WO W11)  + - - -
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L. DATA TRANSLATION

L-1. DATA MODE SELECT

Data Mode Select flip-flop, Me, permits reading or recording
in a BCD or binary mode.

sMe = M start Q2 C14 Me
rMe = M start Q2 C14 Me + - - -

BCD information is recorded with even parity; binary informa-
tion is recorded with odd parity.

L-2. BCD QUTPUT (See Table 1)

If Me is sef during output, data from the computer in SDS inter-
nal code is converted to IBM-BCD interchange code for record-
ing on magnetic tape. During write operations, data from the W
Buffer Character Register, R6 through Rp, suitably translated,
is used to set or reset the Write Data Register, Mé through Mp.
R5w = (W9 W11 R5 + W9 W11 Me Rp R1 R2
RIRARBRE + - - =) W11

R3w = (W9 W11 R3 + W9 W11 Me Rp R1 R2

RARGRBRE+ - - -) W

Rlw = (W9 W11 Me RI RZ + WO W11 Me
RIR2+ ---) WII

Rpw = (W9 W11 Me Rp R2 + W9 W11 Me
RpR2+ - - =) W11
Rpw, R5w, R3w, and Rlw, set or reset their corresponding
Write Data Register flip-flops. Ré, R4, and R2 require no

translation and effectively set or reset their corresponding
Write Data Register flip-flops directly.

L-3. BINARY QUTPUT

If Me is reset during output, binary data from the computer are
recorded on tape in binary code. During write operations data
from the W Buffer Character Register, R6 through Rp, are used
to set or reset the Write Data Register, Mé through Mp.

R5w = (WO WITR5+ - --) W
R3w = (WP WITR3+---) Wi
Rlw = W9 W11 Me R1 + - - =) W11
Row = (WO W11 Me Rp + - = =) W11

Rpw, R5w, R3w and Rlw set or reset their corresponding Write

Data Register flip-flops. R6, R4, and R2 set or reset their cor-
responding Write Data Register flip-flops directly.



L-4. BCD Input (see Table 1)

If Me is set during input, data from the tape in IBM BCD in-
terchange code will be converted to SDS internal code. Data
are defived from the Buffer Register, R6b through Rpb, suitably

modified by the translation circuits and sent to the W Buffer
Character Register, Ré through Rp.

Zwé = Réw = W11 Réb
Zw5 = R5w = W9 W11 Me R5b

(Rpb RTb R7b R3b R4b R5b REb) + - - -
Zw4 =Rw4 = W11 R4

Zw3 = R3w = W9 W11 Me R3b

(Rpb RTb R2b R3b R4b R5b REb) + - - -
Zw2 = R2w = W11 R2b
Zwl = Rlw = W5 W11 Me R1b RZb
+ W9 W11 Me RTb R2b + - - -
Zwp = Rpw = W9 W11 Me Rpb RZb

+ W39 W11 Me Rpb R2b + - = -

L-5. BINARY INPUT
If Me is reset during input, binary data from the tape will be
input to the computer in binary code. Data are derived from
the Buffer Register, Réb through Rpb and sent to the W Buffer
Character Register, R6 through Rp.

Zwb = Réw = W11 Réb

Zw5 =R5w = W9 W11 Me R5b + - - -

Zw4 = R4w = W11 R4

Zw3 =R3w = W9 W11 Me R3b + - - -

Zw2 = R2w = W11 R2b

Zwl =Rlw =W9 W11 Me R1b + - - -

Zwp = Rpw = W9 W11 Me Rpb + - - -

M.  ERROR DETECTOR, Wes

An Error; Detector one-shot Wes is included to detect several
error sitbations. The error signal is sent to the W Buffer
thereby permitting the computer to take corrective procedures.
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sWe = Wes + - - -
We = Wc Wh

M-1. READ, CHARACTER PARITY CHECK

The character parity on input is checked by the W Buf'fer.

sWe = W9 W4 Rp (T5-T0) Wh booo

We = We Wh

Character parity on input to the W Buffer is always odd parity
whether in the BCD or binary modes.

M-2, READ, LONGITUDINAL PARITY CHECK

During read, the longitudinal parity is checked with the Write
Data Register flip-flops, M6 through Mp. After the record
has been read, all Write Data Register flip-flops should be
reset; if not an error will be indicated.

sWes = (W9 W11 Mpc D)  + - - -

rWes = 10 microseconds after sWes
where:
Mpc =M1 + M2 + M3 + M4 + M5 + M6 + Mp .~

Control timer, D6, enables the check to be made during the
gap time, but only after it is assured that the longitudinal
check character has been read.

M-3. WRITE, CHARACTER PARITY CHECK

During write operations, a read after write parity check is
performed by the read flip-flops, Rém through Rpm, plus a
character alternator flip-flop, Rdm.

The read flip-flops, Rém through Rpm, count the number of
1-bits in the seven channels by toggling on 1-bits. If Me is -
reset, each character should have an odd number of 1-bits,
and the parity of Rém through Rpm will alternate odd and even
for each character. (Toggling on ones is equivalent to doing
binary add without carry and so an odd number of ones added
to a odd number of ones results in an even number of ones etc.)
Rdm will also alternate for each character so the result of
adding Rdm and Rém through Rpm for each character will be

odd. Should this parity be even an error is indicated.
sWes = (W9 W11 D1 D2 D3 Dt Me Zp Rdm Cs)
+ (WSW11D1D2D3Df MaZp Ram Cs)  +--- -
where: 7? . “

Zp = Yp Rpm Rém + Yp Rpm Rém + YpmmeY;': Rpm Rém

“Yp = Xp R5m R4m + Xp R5m Rdm + Xp R5m Rém + Xp R5m Rém
Xp = R3m R2m Rim + R3m R2m RTm +R3m R2Zm R1m +R3m R2m RTm
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Magnetic
BCD Tape Memory
Character Code Code
I/ 12 00
1 01 01
2 02 02
3 03 03
4 04 04
5 05 05
6 06 06
7 07 07
8 10 10
9 11 11
SPACE 12
# 13 13
@ 14 14
: 15 15
> 16 16
v 17 17
& 60 20
A 61 21
B c 62 22
C 63 23
D 64 24
E 65 25
F 66 26
G 67 27
H 70 30
1 71 31
BACK SPACE 72 32
. 73 33
b 74 34
[ 75 35
< 76 36
E] - 77 37

LJ}{ e
Magnetic o
BCD Tape Memory
Character Code Code
- 40 40
J 41 41
K 42 42
L 43 43
M 44 44
N 45 45
(] 46 46
P 47 47
Q 50 50
R 51 51
CAR. RET. 52 52
$ 53 53
* 54 54
] 55 55
; 56 56
A 57 57
£ 20 60
/ 21 61
S 22 62
T 23 63
U 24 64
\% 25 65
W 26 66
X 27 67
Y 30 70
Z 31 71
TAB 32 72
, 33 73
% 34 74
- 35 75
\ 36 76
L 37 77

Table 1. Character Code Conversion Chart

If Me is set, each character should hgve an even number of

ones.
number

Therefore, when Rém through Rpm indicates an odd
of ones, an error indication is generated.

sWes = (W9 W11 D1 D2 D3 Dt Me Zp Cs)  + - -~ -

M-~-4. WRITE, LONGITUDINAL PARITY CHECK

After the record and its longitudinal parity character have been
read, the Read flip-flops, Rém through Rpm should all be reset.

If they

where:

are not, an error is signalled.

sWes = (W9 W11 Rpc Dé)

Rpc = RIm + R2m + R3m + Rd4m + R5m + Rém + Rpm
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Control Timer D6 enables the check to be made during the gap
time but only after it is assured that the longitudinal check

character has been read.
M~-5. WRITE, AMPLITUDE ERROR

During a write process, should the amplitude of the signal

being read be of insufficient amplitude, an Amplitude Error
Sense, Aes, signal is generated. Aes triggers the Amplitude

Error Detect Timer, Ae.
sAe = Aes Ma

rAe = 10 microseconds after sAe

Should a Read Amplifier, Réa through Rpa detect a marginally

recorded signal an error is signalled.



sWes = (W9 W11 Ae D1)

Foe = -
M-6. WRITE, SKEW ERROR

If, during a record operation, a character is read whose bits,
Réa tHréugh Rpa are skewed such that one or more signals occur
during Character Gate Write Skew, Cs time, then the Skew
Error Detect flip-flop, Rse, is set.

sRse = Fb Cs

(Cs)de +---

rRse
The fall of Rse will set Wes.

sWes = (Rse) +-- -

M-7. WRITE, TIMING ERROR

If during a record operation data are required by the Write
Data Register but are not available, Registers Full Detect flip~
flop Rfd is setand then reset.
sRfd = Mc W9 W11 Red RFd + - - -
erd=&:W9W” Rfd + ~ - =

The fall of Rfd will set Wes.

sWes = (Rfd Rpb W9 W11) +- - -

M-8. READ, TIMING ERROR

If during a read operation, data are held by both the Buffer
Register'and the Read flip-flops, and another character isbeing
read, a read timing error will occur and an error is signalled.

sRed = Cr WO W11 Red + - - =
sRfd = Cr WO W11 Red + - - -
sWes = (Red Rfd Cf W9 W11) + - - -

N. TAPE MARK DETECT

Tape Mark Detect flip-flop Rtm is provided to indicate, during
read processes, that an End-of-File record has been read.

sRtm = (M start) dc
rRtm = W5 Red Rtm Rfm

where:

Rfm = Rpb R1b R2b R3b Rdb R5b Réb

Term Rfm defines a tape mark character. As a read operation
is begun; Rim is set, .assuming that the record to be read is a
tape mark. If any character within the record is not a tape

mark, then Rim will reset. The contents of Rim may be tested
by SKS§13610 after the record has been read.

P. READ INHIBIT

Provisions are made to ignore the remainder of the record after
reading a portion of it. The tape proceeds to the gap, and
clock signals to the W Buffer are inhibited. W Buffer Clock
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‘priority interrupt system.

Inhibit Detect flip-flop, Rbi, controls the skipping over of the
remainder of the record, and is set by an EOM13610.

sRbi = M control C12 C13 C14 C15 C16 Rbi
rRbi = (M start) dc

Setting of Rbi inhibits clocks to the W Buffer only if at least
two characters have been read and WO is set.

If clocks were inhibited before WO was sef, then the tape
would not generate a gap signal if tested with SKS 12610.

To preclude a read timing error due to the W Buffer not re-
cognizing the detected clocks, the Clock Detect, Red, and
the Registers Full Detect, Rfd, flip-flops are reset.

rRed = (Rbi +--=)dc +~- - -

rRfd = (Rbi +---)dc +~ - -

sWes = (Rfd_ Red CF W9 W11)

The character parity of the information inhibited is not
checked. However, the longitudinal parity of the whole
block is checked.

Q. GAP INTERRUPT ENABLE

Under normal circumstances, gap may be tested by SKS 12610.
For special systems applications however, a Gap Interrupt
Enable flip~flop is included for use in conjunction with the
Should a particular systems applica-
tion require a gap interrupt, an EOM12610 will enable the gap
interrupt by setting Gap Interrupt Enable flip~-flop Mgi.

sMgi = Mcontrol C12 C13 C14 C15 C16 Mgi
rMgi = W11 M start) de

Q-1. GAP INTERRUPT

If Mgi is set, a Gap Interrupt signal, Ig, will be generated.
Ig = W11 Mgi D6

Control Timer, D6, generates Ig only after it is assured that
the longitudinal check character has been read.

R. TEST MODE

A TEST mode switch is included for system checkout and test-
ing. When the TEST switch on a 9246 Electronics Unit is in
the TEST (T) position, addressing that unit for write operations
will simulate many of the functions of the 9248 and 9246 units
without the necessity of actually moving the tape. All func- -
tions for normal writing proceed as usual. Instead of storing
data on tape, information is returned directly onto the read
busses, Réa through Rpa for read-after-write checking. Be-
cause data does not travel from write to read heads, the inter-
record block timing is decreased by approximately 4 milli-
seconds.



Tape motion and write activation are inhibited.
Forward Activate = Ma Mf Test

Write Activate = Ma W9 W11 Test

The collectors of the Read Deskew Timers, Forward and Reverse
are held true by (Ma Test) dc to permit the Test signal, Réat
through Rpat to control the Read Bus signals, Réa through Rpa.
Test signals are derived from the Write Deskew Timers, Més
through Mps.

Term Ma Test is used to permit the collectors of the Test Signal
buffers to remain high during normal operation, thereby per-
mitting the Read Deskew Timers, Forward or Reverse, to control
the Read Bus Signals, Réa through Rpa.

Réa = Réaf + Réar + Réat

R5a = R5af + R5ar + R5at

R4a = R4af + Rdar + Réat

R3a = R3af + R3ar + R3at

Réat = Ma Test Més + Ma Test
R5at = Ma Test M5s + Ma Test
Rdat = Ma Test Mds + Ma Test
R3at = Ma Test M3s + Ma Test
R2at = Ma Test M2s + Ma Test
Rlat = Ma Test M1s + Ma Test

Rpat = Ma Test Mps + Ma Test

R2a = R2af + R2ar + R2at

Rla = Rlaf + Rlar + Rlat

Rpa = Rpaf + Rpar + Rpat
Due to the effect of the Write-Deskew Timers, Més through
Mps, being adjusted for write-to-read head deskewing, the
Read Bus Signal will exhibit a "static" skew.  The "static"
skew should not be a sufficient magnitude to generate write
skew errors.
Although writing is inhibited, the Write Toggle flip-flops will

toggle. The technique for generating the longitudinal check
character is identical to that used during normal operation.

Table 2. Glossary of Logic Terms used in 9246 Magnetic Tape Electronics Unit

Signal denoting that Load-Point photosense tab is positioned under the photosense assembly.

Ch1 is nearest operator.

Ae Amplitude sense error one-shot signal.

Aes Amplitude sense output signal from read amplifiers.

Bor

Bot Beginning of tape flip-fiop.

Ch1 Read Physical numbering of the read head channels.

through

Ch7 Read

Ch1 Write Physical numbering of the write head channels. Ch1 is nearest operator.
through

Ch7 Write

C12 thru C16
C21, €22, €23
Da

Computer C Register signals used to enable Siot and to designate rewind.
Computer C Register signals which define a particular tape unit to be addressed.

A signal which indicates that the DENSITY SELECT switch is positioned at 200.

Db A signal which indicates that the DENSITY SELECT switch is positioned at 556.

Dc A signal which indicates that the DENSITY SELECT switch is positioned at 800.

Debt A one-shot signal generated when the ends of tape are detected.

Dr A one-shot signal which delays Ready while capstans are decelerating after rewind.

Eor Signal denoting that the End-of-Reel photosense tab is positioned under the photosense assembly.
Eot End of tape flip-flop which is true if tape is at or beyond the End-of-Reel photosense tab.

File Protect

Forward Actuate

A signal which is true if File Protect Ring is not inserted in the tape reel. Writing on tape is
inhibited.

A signal which actuates the tape in the forward direction if the Manual Control Panel switch is in

AUTOMATIC.
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Table 2. (Continued)

Ib Signal generated for use with priority interrupt system to denote the Load Point has been
encountered.

le Signal generated for use with priority interrupt system to denote the End-of-Reel has been
encountered.

K1 Rewind relay which permits changing of capstan speed.

K2 Photosense relay which permits disengaging the Manual Control Panel when in MANUAL when Bor
or Eor are encountered.

K3 File Protect relay which permits writing if File Protect Ring is inserted in the tape reel.

Ma Flip-flop indicating tape unit has been addressed for any operation except rewind.

Mad Signal used to lock out addressing a tape unit, except for rewind, if any other tape unit is
presently addressed.

Mb Flip-flop indicating that the tape unit has been addressed for rewind.

Mc Clock signal from 9248 used during write operations.

Mca Clock signal from 9248 used for control functions.

M control A computer generated EOM signal used to initiate a rewind.

Mf Signal from 9248 indicating that a forward operation is requested.

Mp Write Data Register parity flip-flop from 9248.

Mps Write Deskew Timer one-shot for Mp.

Mpt Write Toggle Flip-flop for Mp.

Mpw Write Driver output for Mp.

Mr Signal from 9248 indicating that a reverse operation is requested.

Mre Write Toggle Erase signal from 9248.

Mrs Write Toggle Reset Enable signal from 9248 occurring when the Longitudinal Check Character is to
be recorded.

M start Q2 A computer generated EOM signal used to initiate all tape operations except rewind.

Mw Write Toggle Clock Enable signal from 9248 occurring during intervals that data is to be
recorded.

M1 thru M6 Write Data Register flip-flops containing character to be recorded.

MIs thru Més Write Deskew timers from M1 through Mé.

MTt thru Mét Write Toggle Flip-flops for M1 through Mé.

MIlw thru Méw  Write Driver outputs for M1 through Mé.

Ready Signal denoting that 9246 is not presently addressed and may be addressed.

Ready Signal denoting that the TM4 is ready for AUTOMATIC operation.

Output from Rpaf or Rpar Read Deskew Timers or Rpat test mode signal.

6”'
el
o

Parity channel read amplifier output.

Rpaf Forward parity channel Read Deskew Timer output.

Rpar Reverse parity channel Read Deskew Timer output.

Rpat Test mode parity channel signal.

Rpy, Rpz Parity channel differential read amplifier input.

Rla thru Réa Output from Rlaf through Réaf or from Rlar through Réar Read Deskew Timers or Rlat through Réat

test mode signals.

Rla ) thru @ Read amplifier outputs.
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Table 2,

Rly, Rlz thru
Réy Réz
Siot

Test

Tha

Thd

Unit Select
W9 W11

W Wil

Write Activate

Bor

Cf

Cr

Cri

Cs

CI12 thru C23
Da

Db

Dc

Ds
Dt
D1

D2
D3

D4
D5

D6

Fb
Gap

Ig

Mca

(Continued)

Differential read amplifier inputs.

Signal for input/output testing.

Switch controlled signal designating test mode.

Amplitude sense threshold signal.

Read amplifier peak detector.

Signal designating tape unit to be addressed.

Signal from 9248 denoting a write operation is designated.
Signal from 9248 denoting a read operation is designated.

Signal used to enable write drivers.

Table 3. Glossary of Logic Terms used in 9248 Magnetic Tape Control Unit

Signal from 9246 unit denoting an amplitude sense error has occurred while recording.

Signal from 9246 unit denoting that the Load Point photasense tab is positioned under the photo-
sense assembly.

Clock signal generated from the first bit of a character being read.

Clock signal denoting that all bits from a character have been read during read operations.
Reset signal for Read Flip-flop Register.

Clock signal generated during record operations used to detect write skew errors.
Computer C Registers signals used for 9248 and 9246 control purposes.

A signal from the selected 9246 unit designating that the DENSITY SELECT switch is positioned
at 200.

A signal from the selected 9246 unit designating that the DENSITY SELECT switch is positioned
at 556.

A signal from the selected 9246 unit designating that the DENSITY SELECT switch is positioned
at 800. .

A control flip-flop used to remember that an operation is to continue.
A control flip-flop used to remember that an operation is in the process of terminating.

Delay timer used to generate gaps on writing and to lock out read signals while traversing the gap
on read.

Delay timer triggered upon detection of gap and used to commence a tape stopping sequence.

Delay timer used to generate a delayed halt signal while the tape is decelerating and to lock out
read signals while traversing the gap.

Delay timer used to prevent exceeding pragram limitations of the tape transport.

Delay timer used to delay gap signal indication to the computer until the longitudinal check
character has been processed.

Delay timer used to strobe the longitudinal check character error indication and to provide a signal
indicating gap to the priority interrupt system.

Puise generated from the first bit of a character being read.

A signal denoting that clocks have been absent for a specified time duration depending on the position

of the DENSITY SELECT switch.
Signal generated for use with the priority interrupt system to denote the gap has been encountered.
Clock signal used during write operations.

15Kc clock generator output.
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Table 3. (Continued)

Mcb

Mce

Mcd

M control
Mcr

Me.

Mf.

Mgi

Mi

Mpc
Mp
Mr
Mre
Mrs

M start

Mtg

Mw

MT thru M6

Q2

R1 thru R6
Rla thru Réa
R1b, R2b

R3b thru Réb

Rim thru Rém
Rlw thru Réw
Rbi

Rbt

Red

Rdm

Rfd

Rfb

Rfm

Ri

Rpc
Rp

Rpb
Rpm

41.7Kc clock generator output.

60 Kc clock generator output.

The selected clock generator output depending on the position of the DENSITY SELECT switch.
A computer generated EOM signal used for various control functions.

Reset term for several control flip-flops.

Control flip-flop designating dateamode. “HcD \F SET

Control flip-flop designating forward tape operation.

Control flip-flop enabling the gap interrupt.

Clock signal on write used to transfer data from the computer to the Write Data Register and on read
to transfer data from the read flip-flops to the Write Data Register.

Signal denoting that the Write Data Register flip-flops are all reset.
Write Data Register parity channel flip-flop.

Control flip-flop designating reverse tape operation.

Write Toggle Erase signal to the 9246.

Write Toggle Reset Enable signal to the 9246 occurring when the longitudinal check character is to be
recorded.

A computer generated EOM signal used to initiate and continue all tape operations except rewind.
Control flip-flop used to detect the occurrence of gap.
Write Toggle Clock Enable signal to 9246 occurring during interval that data is to be recorded.

Write Data Register flip-flops used to contain character to be recorded on write and used for longitudinal
check character detecting on read.

Computer pulse counter signal, high for T23 - T10 pulse times.
W Buffer Character Register data signals.
Read data signals from 9246.

Buffer Register flip-flops used on write for longitudinal check character counting, and used in-read as
part of the Buffer Register to store the character to be transmitted to the computer.

Buffer Register flip=flops used on read as part of the register to store the character to be transmitted to
the computer.

Read Flip-flops used to contain character read from tape.

Character signals sent to the computer on read and to the Write Data Register on write.
Flip-flop used to inhibit read clocks to the computer under control of the computer.

Flip-flop used to inhibit reading when near Load Point.

Clock control flip-flop used to detect the start of a read or write clock cycle to the W Buffer.
Flip-flop used to alternate by character on read.

Clock control flip-flop used on read or write to detect the status of the registers.

Flip-flop used to lock out Fb after first character bit has been sensed.

Signal defining tape mark.

Signal used to transfer Read Flip-flops to Buffer Register on read and to control Buffer Register
on write.

Signal denoting that the Read Flip-flops are all reset.
W Buffer Character Register parity channel signal.
Buffer Register parity channel flip-flop on read, and write clock enable on write.

Read Flip-flop used to contain parity channel bit read from tape.
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Table 3. (Continued)

Rpw Parity channel bit sent to the computer on read, and to the Write Data Register on write.

Rse Flip-flop used to detect write skew errors.

Rtm Flip-flop used to determine if block read was o tape mark.

Sio Signal for input/output testing.

Wes Error signal to W Buffer.

Whs Halt signal.

Wwo W Buffer flip-flop signal used in controlling starting and stopping tape operations.

w5 W Buffer flip~flop signal which detects that a precess should occur.

Wé W Buffer flip-flop which detects the presence of a clock.

w9 W Buffer flip-flop specifying output operations.

w10 W Buffer flip-flop specifying erase or scan operations when true and read or write operations when
false if W11 is true.

W11 W Buffer flip-flop which designates magnetic tape operations.

Xp, Yp, Zp Parity detecting signals used to detect errors while writing.
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LOGIC EQUATIONS
SD§ 9248, 92481, 92482 TAPE CONTROL UNIT
MAGNETIC TAPE SYSTEM

Control Commands sDs = Q2 M start D2
M start = Buc C17 C20 rDs = Q2 D1 Ds + (W11 M start) dc
M control = loc C17 C20 Halt Signal

Forward/Reverse Controls Whs = W11 D1 D2 D3 D4 Dt Mf Mr
sMf = MQ_C_I— MF Mr Halt Signal to W Buffer
rMFf = (Mcr) de (V-E-s) = (Whs + Mr Bor) W11
sMr = M start Q2 C12 Mf Mr Density Select
rMr = (Mcr) dc 200 BPI = Da

Data Mode Select 556 BPI = Db
sMe = M start Q2 CT4 Me _ 800 BPI = D¢
rMe = M start Q2 C14 Me + (Mcr) de Clock Generator

Control Reset l Mcd = Mca if Da + Mcb if Db + Mcc if Dc
Mcr = DT D2 Ds Dt (WO W11 WO + W9 W11)+WT1 M start Mca = 15 Kc

Control Timers : Mcb = 41.7 Ke
sD1 = (M start Q2 C12 Mf Mr) dc + Ds D2 + (Mr D2) de Mcc = 60 Ke RS
rD1 = 4.7 ms ofter sD1 Clock Signal N ‘; -
sD2 = WO WS W11 BF Mtg (MF + Mr) Q2 sMc = Med & s -

WO W5 W6 Dt M start (M + Mr) Q2
+ WO W5 W6 W9 W11 Dt Gap Mtg M start (Mf +Mr) Q2 e = 2 psec affer sMic

rD2 = 1.6 ms after sD2
Clock to W Buffer

sD3 = D1 D2 Ds Dt D4 Mf Mr Q2 vew

rD3 = 25 ms after sD3 (’7
First Character Bit Sense

sD4 = (M start Q2 Mf Mr) dc —
Fb = RFb(BPﬂ + B_é_:g + &5_c1+ R4a + R3a + R2a + R1a)

D4 = 14 ms after sD4
First Character Bit Sense Lockout

sD5 = D2

(D5 = 350 psec affer sD5 sRfb = Fb Rfb (W11 D1 D2 D3 Dt Rbt + D5)
sD6 = D5 _ —
rRfb = (Cr + CF W9 W11) Rfb + (W11 M Start) de

rD6 =10 psec after sD6 Character Detect Clock

Control Flip-Flops Cf = Cfb Whs D1 M start
Dt = Q2 D5 DF Cfb = Cfba + Cfbb + Cfbc
sCfba = Ri_b Da + (Da) dc

rDt = Q2 D3 Ds Dt + Q2 Ds W9 W11 + (W11 M start) dc
+ W0 W% W11 D1 D2 Ds Dt Q2 rCfba = 17 psec after sCfba

"46 Ecm = W11 D1 D2 D3 Df W5 W8 Red WO RBi (Mf + Mr)



sCfbb = Rfb Db + (Db) dc

rCfbb = 6 psec after sCfbb
sCfbc = Rfb D¢ + (Dc) de

rCfbe =4 psec after sCfbc

Character Gate Write Skew

Cs = Cgs Whs Di M start

Cgs = Cgsa + Cgsb + Cgsc
sCgsa = Cf W9 W11 Da + (Da) dc
rCgsa = 34 usec after sCgsa
sCgsb = Cf W9 W11 Db + (Db) dc
rCgsh =12 psec ofter sCgsb
sCgsc = CFfW9WII Dc + (Dc) de
rCgsc = 8 psec after sCgsc

Character Gate Read

Cr - =Cgr Whs D1 M starf

Cor = Cgra + Cgrb + Cgrc

sCgra = gW‘?_WH Da+ (W5 W6 Cr) dc + (Da)de
rCgra = 17 usec after sCgra

sCgrb = CFW9W 11 Db + (WBW&Cr) dc + (Db) dc
rCgrb: = 6 psec after sCgrb

sCgrc = C_fW—9WH Dc +(W5W6Cr) dc + (D—c) dc

rCgre = 4 usec after sCgrc

Gap Sense
Gap = 150 psec with no Cf if Da

+ 54 usec with no Cf if Db

+ 37 usec with no Cf if Dcr ‘i'

Gop Defecf A: F’%

,\

sMtg = (Gop + W9 W10 W11 R2b) Ds Dt Mtg

Mrg = CF (Mtg WS + W10) + (Mer) de + (NI (A >rner)de

(Mtg) = D2 D5 Dt

Character Alternator

Tape Mark Detect
sRtm = (M start) dc

rRim =E Red Rtm Rfm
where;
Rfm = Rpb R1b RZb R3b Réb R5b Réb ,if s 5
/)
Clock Detect i
sRed = (Cr + WOW1TMc) (WOW11Red + W9 W11 Rpb Red)
rRed = W5 W6 Q2 RFdRed + (M start + Rbi) de

Registers Full Detect

sRfd = (Cr + W9 W11 Mc)(W9 W11 Red + W9 W11 Rfd Red)

rRfd = (W5 WOW 11 Red +Mc Rfd WOW11) Rfd +(M start +Rbi )dc

Transfer Read Flip-Flops to Buffer Register
=W$ W11 (Cr Red + W5 Red Rfd) + W9 W11 Mc
+ W9 W11 Rpb Mr Rfb Rtm

Reset Read Flip-Flops

sCri = Ri W9 Wi

rCri = 0.5 psec after sCri

Load Point Inhibit

sRbt = Bor Mc Rbt

rRbt = D4 Rbt Mc + (M start + Rbi) dc

Read Flip-F Iops

rR2m=R2¢ R2m(W11D1D2 D3 Dt Rbf +D5)+(Cri +M start) dec

sRIm=Rla R1m (W11 D1 D2 D3 Dt Rbt + D5)
rR1m=R1aR1m (W11 D1D2 D3 Dt Rbt+D5)+ (Cri + Msstart) de

sRpm=Rpa Rpm Wil D1 D2 D3 Dt Rbt + D5)



rRpm=Rpa Rpm (W11 D1 D2D3 Dt Rbt + D5) +(Cri + Mstart) dc

Write Flip~Flops
sM6=Mi (W9 W11 Rém M6 + W9 W11 Ré)
FME=Mi(W9 W11 Rém M6 + W9 W11 R6) + (M start) de
sM5=Mi (W9 W11 R5m M5 + W9 W11 R5w)
rM5=Mi (W9 W11 R5m M5 + W9 W11 R5w) +(M start) de
sM4=Mi (W9 W11 R4m M4 + W9 W11 R4)
MA=Mi (W9 W11 Rém M4 + W9 W11 R4) +(M start) de
sSM3=Mi (W9 W11 R3m M3 + W9 W11 R3wNEm—""
M3=Mi (W9 W11 R3m M3 + W9 W11 R3w) +(M start) dc
sM2=Mi (W9 W11 R2m M2 + W9 W11 R2)
FM2=Mi (W9 W1T R2m M2 + W9 W11 R2) +(M start) de

SMI=Mi(W9 W11 Rim M1 + W9 W11 Rlw)

rM1=Mi (W9 W11 Rlm M1+ WS W11 Rlw) + (M start) de

sMp=Mi (W9 W11 Rpm Mp + WP W11 Rpw)

eMp=Mi (W9 W11 Rom Mp + W9 W11 Rpw) +(M start) dc

Write Dﬁfq Clock
Mi = W5 Wé W9 W10 W11 Red Q2 + Cr

Write Deskew Clock Enable

Mw = W9 W11 Rpb
Mrs= R1b R2b
Write Toggle Erase
Mre = WO W10 W11 + W9 W11 D1 + M start W11
Buffer Register
sRéb = Ri Rém
rR6b = Ri R&m Réb + (M start) dc
sR5b = Ri R5m
R5b = Ri RB5m R5b + (M start) dc
sR4b = Ri R4m
rR4b = Ri R4m R4b + (M start) dec
sR3b = Ri R3m
rR3b = Ri R3m R3b + (M start) dc

sR2b = Ri_(R2mW9W11+W9W 11 WOW5 W6 R2bRpb)

rR2b = Ri (R2Zm WS W11 + W9 W11 R2b) + (M start) de

R1b = Ri R1m W9 W11+ W9 W11 R2b RTb) o
R1b = Ri (R1m W9 W11 R1b) + (M start) dc
sRpb=Ri(RpmWSW11+W9W 11 RpbD1D2D3DDSWOWSWEWSW 1 1)

rRpb=Ri RpmWOW11+(M start)dc +(Red WOWS5 W6 WOW 11)dc

_Character Signals

Réw = W11 Réb

R5W =(W9 W11 Me R5b

+W9W11 MeR5b RpbR6b R5b R4bR3bR2bR1b
+W9W11R5+ RpRER5R4R3R2RT WOW11Me)W11
Rdw = W11 Rdb

R3w = (W9 W11 Me R3b

+ W9W11 Me R3b Rpb Réb R5b R4b R3bR2bR1b

+ WOWTTR3+W9W11 Me Rp R6 R5 R4R3R2RDW11
Raw = W11 R2b
Rlw = (WS W11 Me R1b + W9 W11 Me R2b R1b

+W9 W11 Me R2b R1b + W9 W11 Me R1

+ W9 W11 Me RT R2 + W9 W11 Me R1 R2) W11
Rpw = (W9 W11 Me Rpb + W9 W11 Me Rpb R2b

+ W9 WI1 Me Rpb R2b + W9 W11 Me Rp

+W9 W11 Me Rp R2

+W9 W11 Me Rp R2)W11

Sio to Test

+CI12C13C14C15 C16 Rtm
+C12 C13 C14 C15 C16 (Mtg) Rtm
+C17 C20

Characters to W Buffer

= Réw
& -



& =
& -
& -

Gap Interrupt Enable

sMgi= M control C12 C13 C14 C15 C16 Mgi

rMgi = (\W M start) de
Gap Interrupt
Ig = Mgi D6 W11

W Buffer Clock Inhibit Detect

sRbi = M control C12 C13 C14 C15 C16 Rbi
rRbi = (M start) dc
Error Detector

sWes = (W9 W11 Mpc D6)

R -

+ (W9 W11 Rpe D&) —

+ (W9 W11 D1 D2 D3 Dt Me Zp Cs) -~

+ (Rfd Red Cf W9 W11)

+ (Rfd Rpb W9 WI1) -~ e

T R

+ (W9 Wil Ae D1) —
tWes = 10 psec after sWes
where:

Zp=?p§?m Rém +—Y—p Rpm Rém+ Yp Rpm Rém+ Yp Rpm Rém
Yp=Xp R5m Rdm + X p R5m Rdm + Xp R5m Rdm + X p R5m Rdm

Xp=R3m R2m R 1m-+R3m R2m R1m +R3m R2m R Im -+ R3m R2m R Im

Rpe=R1m + R2Zm + R3m + R4m + R5m + Rém + Rpm
Mpc= M1 + M2 + M3 + M4 + M5 + M6 + Mp
Skew Error Detect
sRse = Fb Cs

rRse = (M start + Rbi) de + (C_s) de

Py

+ (W9 W11 D1 D2 D3 Dt Me ZpiRdm Cs) =~~~
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LOGIC EQUATIONS

ELECTRONIC UNITS, MAGNETIC TAPE SYSTEM
Models 9246A, 92461A, 92462A, 9246P, 92461P, and 92462P

Tape Unit Select

sMa = M start Q2 Ready (Unit Select) Ma
Ma = (Whs + ) de

Tape Unit Addressed

Mad = Ma0 + Mal + Ma2 + Ma3 + Ma4 + Ma5 + Mab + Ma7

Pinch Roller Actuate

Forward Actuate = Ma Mf Test

Reverse Actuate = Ma Mr Test + Mb Test

Tape Unit Ready

Ready = Mia Wb Dr

Tape Transport Ready

= K8 K1 K9, (TM4) + Ready, (MT-120)

Unit Select

Unit Select = Ke21 Ke22 Kc23

Write Activate

Write Activate = Ma W9 W11 Test

K3 Set = File Protect —=—+25v Write

Rewind Control

sMb = M control C12 C16 E;Ready (Unit Select) Mb

Mca Dr Mb + ( B;) dc

Menual Stop Control

K2 set = (Eor + Bor)

Rewind Speed Select

rMb

I

K1set = Mb

Rewind Stop Delay
sDr = Mb Bor Mca + (Bot Bor Mr Ma) dc

Dr

i

1.0 sec after sDr

Beginning and End of Tape Detect

sDebt = Mca Eot Eor Mf Ma

+ Mca Eot Eor (Ma Mr + Mb)

+ Dr

rDebt = 10 microseconds after sDebt

Beginning and End of Tape Flip-Flops

sEot = Debt Eor Eof + ( ' Eor ) dc
rEot = Debt (Ma Mr Eot + Mb Eot)

F (@) e E
sBot = Debt Bor Bot + ( Bor) dc

rBot = E;) dc

—_

Beginning and End of Tape Interrupts

Ib = Debt Bor

le = Debt Eor Mf

= C12C16 (Unit Select) (File Protect)

+C13 C16 (Unit Select) Bor

+C14 C16 (Unit Select) Eot

+C15 C16 (Unit Select) Ready

+C12 C13C14 C15 C16 (Unit Select) Kdo
+C12 C13 C14 C15 C16 (Unit Select) Kdb

+C12 C13 C14 C15 C16 (Unit Select) Kdc

Density Select

200 bpi = Da = Kda Ma
555 bpi = Db = Kdb Ma
800 bpi = Dc = Kdc Ma

Threshold Level Control

Amplitude Sense —— Tha



Detector

Write =

Detector

Read =

W9 W11 ——==Thd

9W1l ———=Thd

Contro! Unit Write Signals

Write Deskew Clock Enable

Mw

Write Deskew Reset Enable = Mrs

Write Toggle Erase = Mre

Test Switch

Test =

Test =

Switch S1 Set

Switch S1 Normal

Write Deskew Timers

sM1s =

rM1s =

sM2s =

rM2s =

sM3s =

rM3s =

sM4s =

rM4s =

sM5s =

rM5s =
sMés =
rMés =
sMps =

rMps =

(Mw M1 + Mrs Mit) Mc

2 to 8 microseconds after sM1s *

(Mw M2 + Mrs M2t) Mc
2 to 8 microseconds after sM2s *
(Mw M3 + Mrs M3t) Mc
2 to 8 microseconds after sM3s *
(Mw M4 + Mrs M4t) Mc
2 to 8 microseconds after sM4s *
(Mw M5 + Mrs M5t) Mc
2 to 8 microseconds after sM5s *
(Mw M6 + Mrs M6t) Mc
2 to 8 microseconds after sMés *
(Mw Mp + Mrs Mpt) Mc

2 to 8 microseconds after sMps *

* (see calibration procedure)

Write Toggle Flip-Flops

sM 1t
rM 1t
sM2t
rM2t
sM3t
rM3t
sM4t
rM4t
sM5t
rM5t
sMét
rMét
sMpt

rMpt

Mls M
Mls M1t + (Mre) dc

2s M2

<

t
2s M2t + (Mre) dc

<

3s M3t

<

<

3s M3t + (Mre) dc

M4s MAr
M4s M4t + (Mre) dc
M5s M5t
M5s M5t + (Mre) dc
Més Mét
Més M6t + (Mre) dc
Mps Mpt

Mps Mpt + (Mre) de

Read Deskew Timers Forward

sRlaf

rR1af

sR2af
rR2af
sR3af
rR3af
sR4af
rR4af
sR5af
rR5of
sR6af
rRéaf
sRpaf

rRpaf

+ (Ma Mr + Ma Test) dc

2 to 8 microseconds after sRlaf*

+ (Ma Mr + Ma Test) dc

2 to 8 microseconds after sR2af *

+ (Ma Mr + Ma Test) dc

2 to 8 microseconds after sR3af *

+ (Ma Mr + Ma Test) dc

2 to 8 microseconds after sR4af *

+ (Ma Mr + Ma Test) dc

2 to 8 microseconds after sR5af *

+ (Ma Mr + Ma Test) dc

2 to 8 microseconds after sRéaf *

+ (Ma Mr + Ma Test) dc

2 to 8 microseconds after sRpaf *

* (see calibration procedure)



Read Deskew Timers Reverse Read Bus Signals

+ (Ma MF + Ma Test) de Rla = Rlof + Rlar +Rlat

R2a = R2af + R2ar + R2at

R2ar = + (Ma MF + Ma Test) dc R3a = R3af + R3ar + R3at
R4a = R4af + Rdar + Rdat

1l

sRlar

*

rRlar = 2 to 8 microseconds after sRlar

*

rR2ar = 2 to 8 microseconds after sR2ar

sR3ar = + (Ma Mf + Ma Test) dc R5a = R5af + R5ar + R5at
Réa = Réaf + Réar + Réat

*

rR3ar = 2 to 8 microseconds after sR3ar

Rdar = + (Ma MF + Ma Test) dc Rpa = Rpaf + Rpar + Rpat

rR4ar = 2 to 8 microseconds after sR4ar

*

Amplitude Error Sense

sR5ar = + (Ma Mf + Ma Test) dc sAe = Aes Ma

rR5ar = 2 to 8 microseconds after sR5ar

%

rAe = 10 psec after sAe

sRéar = + (Ma Mf + Ma Test) dc
Amplitude Error Detect

rRéar = 2 to 8 microseconds after sRéar *

Aes = Read Amplifier signal less than Tha
sRpar = + (Ma Mf + Ma Test) dc
rRpar- = 2 to 8 microseconds after sRpar *

* (see calibration procedure)

Réat = Ma Test Més + Ma Test
R5at = Ma Test M5s + Ma Test
Rdat = Ma Test Mds + Ma Test
R3at = Ma Test M3s + Mo Test
R2at = Ma Test M2s + Ma Test
Rlat = Ma Test Mls + Ma Test

Rpat = Ma Test Mps + Ma Test
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Power Distribution

Magnetic Tape System Adjustments and Calibration Procedures

F-1.

F-2.

F-3.

F-4.

F-5.

F-6.

F-7.

F-8.

F-9.

F-10.
F-11.
F-12.
F-13.
F-14.,
F-15.
F-16.
F-17.
F-18.
F-19.
F-20.
F-21,
F-22,
F-23.
F-24.
F-25.
F-26,
F-27.
F-28.
F-29.
F-30.
F-31.
F-32.

Oscillator, 24 Kec, Mca

Oscillator, 66.7 Kc, Mch

Oscillator, 96 Ke, Mcc

Threshold Adjustment, Amplitude Sense, Tha
Threshold Adjustment, Peak Detector, Thd
Gap Detector, Gap

Clock Signal, Mc

First Character Bit Detect, Cfba

First Character Bit Detect, Cfbb

First Character Bit Detect, Cfbc
Character Gate Write Skew, Cgsa
Character Gate Write Skew, Cgsb
Character Gate Write Skew, Cgsc

Error Detector, Wes

Photo Sense, and

Rewind Stop Delay, Dr

Beginning and End of Tape Detect, Debt
Control Timer, D1

Control Timer, D2

Control Timer, D3

Control Timer, D4

Control Timer, D5

Control Timer, D6

Read Amplifier Gain Adjustment
Amplitude Sense Error Detect, Ae
Character Gate Read, Cgra

Character Gate Read, Cgrb

Character Gate Read, Cgre

Reset Read Flip-Flops, Cri

Read Deskew Timers Forward, Réaf through Rpcf
Read Deskew Timers Reverse, Réar through Rpar
Write Deskew Timers, Més through Mps
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INSTALLATION, MAINTENANCE, AND ADJUSTMENTS
Models 9246P, 92461P, 92462P, 9248, 92481, and 92482

A. SERVICING OF TAPE TRANSPORT UNIT

Adjustments, troubleshooting, and maintenance techniques per-
taining to the magnetic tape transport are presented in detail
in the Potter MT-120 Technical Manual provided with each
SDS Magnetic tape system. Refer to the technical manual for
servicing requirements and adjustment procedures of the tape
transport.

B. PERIODIC SYSTEM TESTING

At regular maintenance intervals, the Magnetic Tape System
Exerciser, SDS Catalog No. 074003, should be performed to
determine the operational status of the Magnetic Tape System.

C. CABLE INTERCONNECTIONS

Cable assemblies supplied with the magnetic tape system pro-
vide interconnection (1) between units within the system cab-
inet, (2) to source power, (3) forinput/output with the compu~
ter, and (4) between magnetic tape systems when more than one
tape system is used with a computer installation.

Cable plug modules should be connected as described in steps
C-1 through C-6 for the particular type of system installation
being used. Refer to Installation Drawing 106490 for physical
location of cables and connectors.

C-1. CABLE PLUG MODULE P70

This module always remains inserted into location 15 of the
tape electronics chassis (S).

C-2. CABLE PLUG MODULES P43 - P44

One P43 - P44 cable is always used between the Tape Control
Unit Chassis (V) and the Tape Electronics Unit Chassis (S) re-
spectively; P43 is inserted into location 24V of the V chassis,
and P44 is inserted into location 3S of the S chassis. If an
additional Tape Electronics Unit is used from the same control
unit, another P43 - P44 is used with P43 inserted into location
2S of the chassis S of the first unit, and P44 is inserted into
location 3S of chassis S of the second unit. This procedure is
followed for all additional units.

C-3. CABLE PLUG MODULES P40 - P41

Cable plug module P41 is always inserted into location 25V of
chassis V and P40 into location 11G of the SDS 9210 or 920
computer, or into 38X of the Y Buffer.

C-4. TAPE TRANSPORT CONTROL CABLE, P1-C, P5-C

These are two MS~type connectors from the control panel.
P1-C is inserted into location J1 of the Potter Power Supply
chassis and P5-C is inserted in location J5 of the same
chassis.

C-5. READ HEAD CABLE, PI-R

Connector P1 of the read head cable from the tape unit head
box is inserted into location J1 on the S chassis.

C-6. WRITE HEAD CABLE, P2-W

Connector P2 of the write head cable from the head box is in-
serted info location J2 on the S chassis.

D. TERMINATION MODULES

One ZK57 Termination Module is inserted into location 25 of
the S chassis on the 9246P, 92461P, 92462P Electronics Unit.
One ZK58 Termination Module is inserted into location 4S of
the S chassis on the Electronics Unit which is closest to the
9248, 92481, or 92482 Control Unit. For systems using only
one tape unit, these modules will plug into the same Electronics
Unit. Drawings and material lists for the ZK57 and ZK58
modules are included in Part V of this manual.

E. POWER CIRCUITS
E-1. PRIMARY POWER CONNECTION

External connection to the 117-volt, é0~cycle primary power

source is made af the bottom rear of the cabinet. The primary
power source shall be capable of handling a load of 20 amperes
for each tape unit connected.

E-2. POWER DISTRIBUTION

The Power Distribution Panel {lower front panel in cabinet)
permits flexible control of primary power application to the
magnetic tape system. Primary power is routed from the cabi-
net ac receptacle to a 30~ampere circuit breaker (see Power
Distribution Schematic in Part V). If the tape system is
operated independent of computer operation, apply power by
switching the circuit breakerand ON-REMOTE switches to ON.
Application of power to the magnetic tape system may be con-
trolled at the computer, however, by plugging the tape unit
remote ac power cord into the computer ac plugmold, and set-
ting the ON-REMOTE switch to the REMOTE position. The
magnetic tape system then becomes energized simultaneously
with power application to the computer.

Power application for more than one magnetic tape unit may be
controlled by the computer power circuits by connecting the
remote ac power cord of each magnetic tape unit to J1 of the
preceding tape unit Power Distribution Panel. With the ON-
REMOTE switches of all units set to REMOTE, power will be
applied to all systems when computer power is turned on.

F. MAGNETIC TAPE SYSTEM ADJUSTMENTS
AND CALIBRATION PROCEDURES

Outlined below are the procedures for performing all adjust-
ments for the SDS portion of Models 9246P, 92461P, 92462P,
9248, 92481, and 92482 Magnetic Tape Systems. Refer to
Part V for connector and pin locations. Schematics and
reference data for module cards are contained on module data
sheets in the 900 Series Computer Reference Drawings Manual,
SDS 9000298, and in the 910/920 Maintenance Manuals,
SDS 900048A and SDS 900049A.

F-1. OSCILLATOR, 15 Ke, Mca
a) Observe Mca at 5V14,
b) Adjust the tuning coil on the CK52 module located in
5V for a 67-microsecond signal period.

F-2. OSCILLATOR, 41.7 Kc, Mcb

a) Observe Mcb at 3V3.

b) Mcb is crystal controlled and no adjustment is required.



F-3.

F-4,

OSCILLATOR, 60 Kc, Mcc

a) Observe Mcc at 1V3,
b) Mcc is crystul controlied and no adjustment is required.

THRESHOLD ADJUSTMENT, AMPLITUDE SENSE, Tha

This adjustment is to be performed on each 9246P, 92461P, or
92462P Electronics Unit,

F-5.

a) Observe Tha at 19Q12,
b) Adjust the top potentiometer on 19Q for a + 3. 5-volt
level.

THRESHOLD ADJUSTMENT, PEAK DETECTOR, Thd

These adjustments are to be performed for each 9246P, 92461P,
or 92462P Electronics Unit,

a) Observe Thd at 20Q12.

b) Press STOP pushbutton on the Control Panel.

c) At computer cpnsole, execute a Magnetic Tape
Read (i.e., EOMO00010).

d) Adjust the top potentiometer on 21Q for a + 0. 5-volt
level,

e) At computer console, execute a Magnetic Tape
Write (i.e., EOMO00050).

f) Adjust the top potentiometer on 20Q for a + 0, 5-volt

level. J¢‘07¢M/

a) Operate magnetic tape unit in manual mode (STOP ¢ 1t
indicator 1it). 1L
b) Remove BC10 module located at 8. -
¢) Clip lead Cf ot 8V6 to M start Q2 at 15V35,
d) Sync the scope positive on M start Q2 at 15V35. .
et

e) Program the computer to execute the following

commands:
Location Instruction Note
100 0 00 00000 HLT
101 07100106 LDX
102 0 41 00104 BRX
103 0 01 00102 BRU
104 0 02 00010 EOM
105 0 01 00101 BRU
106 0 00 37400 (CONSTANT)

M start Q2 should occur approximately every 7 milli-

seconds.

f) Observe Gap at 7V 14,

g) Ground (Da) at 1429, thereby making Da true and
enabling Gap Detector for 200 bpi.

h) Adjust top potentiometer on 7V such that Gap be-

~ comes true 150 microseconds after the rise of M
start Q2.

1) Remove ground from 14V29, and ground (Db) at

14V16, thereby making Db true and enabling Gap
Detector for 556 bpi.

i) Adjust middle potentiometer on 7V such that Gap be-
comes true 54 microseconds after the rise of M start
Q2.

k) Remove ground from 14V16 and ground (Dc) at 14V10,
thereby making Dc true and enabling Gap Detector
for 800 bpi.

[) Adjust bottom potentiometer on 7V such that Gap be-
comes true 37 microseconds after the rise of M start
Q2.

m) Remove all clip leads and replace BC10 module in

location 8V.

F-7.

ot VMF‘1 ,neh"j 7

- GAPDETECTOR, Gop /442 b0 5 0

F-8.

CLOCK SIGNAL, Mc

a) On the control panel, rotate UNIT SELECT switch to 0.

b) Rotate DENSITY SELECT switch to 200.

c) Using manual controls, position the tape off the Load-
Point marker.

d) Press the AUTO pushbutton.

e) On the 9246P, 92461P, 92462P Electronics Unit, row
S, position the T-O (Test-Operate) switch to T,

f) Load the 42Kc Magnetic Tape Test Program, SDS
Catalog No. 074001, into the computer.

g) Perform the procedure for setting up the program for a
continuous write. For example:

1Z

ouU

100L
77777777P
B.P, 3 set
B.P. 4 set
w

This sequence of instructions will cause a continuous
block of data to be recorded. The tape will not move
because of the T (Test) mode selected in step (e). At

.. the completion of any adjustment/s, the T-O switch

should be returned to O position.

h) Observe Mc at 9K15.
i) Adijust potentiometer R10-2 on 9K for a signal duration
of 2.0 microseconds,

F.IRST CHARACTER BIT DETECT, Cfba

a) Perform the procedure outlined in paragraph F~7, steps
(a) through (g).

b) Observe Cfba at 6V5,

c) Adjust potentiometer R10-3 on 6V for a signal duration
of 17 microseconds.

. FIRST CHARACTER BIT DETECT, Cfbb

a) This adjustment is required for 9248 and 92482 config-
urations only.

b) Perform the procedure outlined in paragraph F-7, steps
(a) through (g).

¢) On the control panel, rotate DENSITY SELECT switch
to 556.

d) Observe Cfbb at 4V5.

e) Adjust potentiometer R10-3 on 4V for a signal duration
of 6 microseconds.

F-10. FIRST CHARACTER BIT DETECT, Cfbc

F-1

a) This adjustment is required for 92482 configurations
only.

b) Perform the procedure outlined in paragraph F-7, steps
(o) through (g).

c) On the control panel, rotate DENSITY SELECT switch
to 800.

d) Observe Cfbc at 2V5.

e) Adjust potentiometer R10-3 on 2V for a signal duration
of 4 microseconds.

1. CHARACTER GATE WRITE SKEW, Cgsa

a) Perform the procedure outlined in paragraph F-7, steps
(o) through (g).

b) Observe Cgsa at 6V15,

c) Adjust potentiometer on R10-2 on 6V for a signal dur-
ation of 34 microseconds.



F-12. CHARACTER GATE WRITE SKEW, Cgsb

a) This adjustment is required for systems using 556 bpi .
recording density,

b) Perform the procedure outlined in paragraph F-7,
steps (a) through (g).

c) On the control panel, rotate DENSITY SELECT
switch to 556.

d) Observe Cgsb 4V15,

e) Adjust potentiometer R10-2 on 4V for a signal dur-
ation of 12 microseconds.

F-13. CHARACTER GATE WRITE SKEW, Cgsc

a) This adjustment is required only for systems using
800-~bpi recording density.

b) Perform the procedure outlined in paragraph F-7,
steps (a) through (g).

c) On the control panel, rotate DENSITY SELECT switch
to 800.

d) Observe Cgsc at 2V 15,

e) Adjust potentiometer R10-2 on 2V for a signal dura-
tion of 8 microseconds.

F-14. ERROR DETECTOR, Wes

a) Perform the procedure outlined in paragraph F-7,
steps (a) through (g).

b) On the control panel, rotate DENSITY SELECT switch
to 556.

c) Ground Rpm ot 13K28.

d) Observe Wes ot 9K5.

e) Adjust potentiometer R10-3 on 9K for a signal dura-
tion of 10 microseconds.

f) Remove ground from 13K28,

F-15. PHOTO SENSE, and

These adjustments are to be performed on each 9246P, 92461P,
or 92462P Electronics Unit.

a) On the control panel, press the STOP pushbutton,

b) Thread a tape into the transport containing reflective
markers at each end of the tape (refer to Section II),
To facilitate the adjustments, Load--Point and End-of-
Reel reflective strips may be added to the tape, a few
feet apart from each other.

c) Adjust both potentiometers to their extreme clockwise
positions. (See Figure 1),

Eor Potentiometer

Bor Potentiometer

Figure 1. Potter MT-120 Photo-Sense Module

d) Position the Load-Point reflective marker under the
photo-sense assembly and turn the top potentiometer .
counterclockwise until the Load-Point light comes on.

e) Turn the top potentiomerer 8 more turns counterclock -
wise, If Load-Point is on when potentiometer is in
extreme clockwise position, rotate 8 turns counter-
clockwise.

f) Position End-of-Reel reflective marker under photo-
sense assembly,

g) Repaat steps d and e above using bottom potentiometer
and End-of -Reel light.

h) Remove any extra marker strips added to facilitate the
above adjustments. '

F-16. REWIND STOP DELAY, Dr
This adjustment is to be performed on each Electronics Unit.

a) On the control panel, press STOP pushbutton.

b) Load the 42Kc Magnetic Tape Test Program, SDS
Catalog No. 074001 into the computer,

c) Observe Dr at 3Q5.

d) Using the 42Kc Magnetic Tape Test Program, cause the
tape to rewind to Load-Point.

e) Adjust potentiometer R10-3 on 3Q for a Dr signal
duration of 1.0 second.

f) Position the tape forward and repeat steps (d) and (2)
as many times as necessary to obtain the proper setting.

F-17. BEGINNING AND END OF TAPE DETECT, Debt

This adjustment is to be performed on each 9246P, 92461P, or
92462P Electronics Unit,

a) Observe Debt ot 3Q15.

b) Perform paragraph F-16, steps (d) and (f).

c) Adjust potentiometer R10-3 on 3Q for a Debt signal
duration of 10 microseconds. :

F-18. CONTROL TIMER, D1

a) On the control panel, rotate UNIT SELECT switch to 0,

b) Rotate DENSITY SELECT switch to 200.

¢) Using manual controls, position the tape off the Load-
Point marker.

d) Press AUTO pushbutton.

e) On the 9246P, 92461P, 92462P, Electronics Unit, row
S, position the T-O switch to T.

f) Load the 42Kc Magnetic Tape Test Program, SDS Cata-
log No. 074001, into the computer,

g) Perform the procedure for setting up the program for
writing blocks, stopping after each record. For example:

1Z

ou

100L
77777777P
B.P. 2 set
B.P. 4 set
W

This sequence of instructions will cause a continuous block of
data to be recorded. The tape will not move because of the T
(Test) mode selected in step (e). At the completion of any ad-
justments, the T-O switch should be returned to O,

h) Observe D1 ot 2K5.
i) Adjust potentiometer R10-3 on 2K for a signal duration
of 4.7 milliseconds.

F-19. CONTROL TIMER, D2
a) Repeat paragraph F-18, steps (a) through (g).
b) Observe D2 af 3K15.
c) Adjust potentiometer R10-2 on 3K for a signal duration
of 1.6 milliseconds.

e R10-2 ( o 15 )
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F-20. CONTROL TIMER, D3

a) Repeat paragraph F-18, steps (a) through (g).

b) Observe D3 at 3K39.

c) Adjust potentiometer R10~1 on 3K for a signal duration
of 20 milliseconds.

F-21. CONTROL TIMER, D4

@) Repeat paragraph F-18, steps (a) through (g).

b) Observe D4 at 3K5.

c) Adjust potentiometer R10-3 on 3K for a signal dura-
tion of 14 milliseconds.

F-22. CONTROL TIMER, D5

a) Repeat paragraph F-18, steps (o) through (g).

b) Observe D5 at 2K15.

¢) Adjust potentiometer R10-2 on 2K for a signal dura-
tion of 350 microseconds.

F-23. CONTROL TIMER, Dé

a) Repeat paragroph F-18, steps (a) through (g).

b) Observe D6 at 2K39.

¢) Adjust potentiometer R10-1 on 2K for a signal dura-
tion of 10 microseconds.

F-24. READ AMPLIFIER GAIN ADJUSTMENT

a) On the Control Panel, rotate UNIT SELECT switch
to 0.

b) Rotate DENSITY SELECT switch to the highest density.

¢)  Press AUTO pushbutton.

d) Load the Magnetic Tape Test Program, SDS Catalog

¢ No. 074001, info the computer.

e) Perform the procedure for setting up the program for a
continuous write. For example:

1Z
ou
77777777P
B.P. 3 set
B.P. 4 set
\

f): Monitor each of the Read Amplifier test points (TPT)

© - on 19Q26 through 25Q26.

g). Adjust the gain of each Read Amplifier, bottom po=
tentiometer on 19Q) through 25Q, for a 22, 20 or 18~
volt peak-to-peck signal at TP1, respectively to the
highest position of the Density Select switch. 22-volt
for 200 bpi, 20-volt for 556 bpi and 18-volt for 800
bpi.

F-25. AMPLITUDE SENSE ERROR DETECT, Ae

a) Repeat paragraph F-24, steps (a) through (e).

b) Monitor Tha at 19Q12 and adjust the top potentio-
meter on 19Q for a +8-volt level from its nominal
+3. 5-volt level.

c) Monitor Ae at 18Q5.

d) Adjust the potentiometer R10-3 on 18Q for a signal
duration of 10 microseconds.

€) Monitor Tha at 19Q12 and adjust the top potentio-
;nefelr on 19Q to restore Tha to its nominal +3.5-volt
evel.

F-26. CHARACTER GATE READ, Cgra

a) Perform paragraph F-24 steps (a) through (e) from the
Load-Point, and record several hundred feet of tape
with density of 200.

b) Rewind the tape to Load-Point.

c) Read the recorded tape and monitor Cgra at 6V39.

d) Adjust potentiometer R10-1 on &V for a signal duration
of 17 microseconds.

F-27. CHARACTER GATE READ, Cgrb

a) This adjustment is required only for systems using 556
bpi recording density.

b)  Position DENSITY SELECT switch to 556, and perform
paragraph F-26, steps (a) and (b).

c) Read the recorded tape and monitor Cgrb ot 4V39,

d)  Adjust potentiometer R10~1 on 4V for a signal duration
of 6 microseconds.

F-28. CHARACTER GATE READ, Cgrc

This adjustment is required only for systems using 800-bpi
recording density.

a) Position DENSITY SELECT switch to 800, and perform
paragraph F~26, steps (a) and (b).

b) Read the recorded tape and monitor Cgre at 2V39.

c) Adjust potentiometer R10-1 on 2V for a signal duration
of 4 microseconds.

F-29. RESET READ FLIP-FLOPS, Cri

a) Perform paragraph F-26, steps (a) and (b).

b) Read the recorded tape and monitor Cri at 9K39,

c) Adjust potentiometer R10-1 on 9K for a signal duration
of 0.5 microsecond.

F-30. READ DESKEW TIMERS FORWARD, Réaf through Rpcf

a) On the Control Panel, rotate UNIT SELECT switch to 0.

b) Rotate DENSITY SELECT switch to 556, or 800 depend-
ing on the master alignment tape and the system.

¢) Load and thread the master alignment tape onto the
fape transport,

CAUTION

Make certain that the File Protect Ring is not on

the reel. Upon completion of the procedures de-
scribed in paragraph F-30 and/or paragraph F-31,
the tape should be removed from the transport.

d) Press AUTO pushbutton.

e) Load the Magnetic Tape Test Program, SDS Catalog
No. 074001, into the computer.

f) Perform the program procedure to designate a read
forward, for example:

1Z

ouU

B.P. 4set
R

g) While the tape is moving in the forward direction,
monitor @ fhrough at 25Q14 through
19Q14 respectively, to defermine which signal falls
the latest. This entails synchronizing the oscilloscope

on one channel, e.g., 25Q14, and observing it and
all others until it is ascertained which channel falls the



h)

F-31.

latest with respect to the others. Note this channel.
If several channels appear to fall at approximately
the same time, only one need be selected and noted.
A nominal amount of jitter in these signals may be
observed.

From the channel noted in step (g), ascertain which
Read Deskew Timer Forward (Réaf through Rpaf) cor=-
responds with it. For example if step (g) indicated
that Rda 23Q14 fell the latest, then Rdaf, 17Q39
is the corresponding Read Deskew Timer Forward.
Monitor and sync on this channel, e.g., 17Q39.
Adjust the potentiometer corresponding to this channel
for a signal duration of 3 microseconds.

While synchronizing the scope on, and observing the
channel arrived at in step (h), observe and adjust all
other Read Deskew Timers Forward such that all sig-
nals fall coincident in time. A nominal amount of
jitter in these signals may be observed.

READ DESKEW TIMERS REVERSE, Réar through Rpar

Perform paragraph F-30, steps (a) through (f), except
in step (f) position the tape at the End-of -Reel and
perform a backspace function by striking the B key on
the typewriter,
Perform paragraph F-30, step (g).
From the channel noted in step (b), ascertain which
Read Deskew Timer Reverse, Réar through Rpar cor-
responds with it. For example, if step (b) indicated
that , 19Q14, fell the latest, then Rpar,
18Q3Y9; s the corresponding Read Deskew Timer
Reverse. Monitor and synchronize the scope on this
channel (e.g. 18Q39). Adjust the potentiometer
corresponding to this channel for o signal duration
of 3 microseconds.
While observing and synchronizing the scope on the
channel ascertained in step (c), observe and adjust
all other Read Deskew Timers Reverse such that all
e
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F-32.
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signals fall coincident in time. A nominal amount of
jitter in these signals may be observed.

WRITE DESKEW TIMERS, Més through Mps

Turn all potentiometers associated with the Write
Deskew Timers fo their minismum covnterclackwise g
setting. MAN Cirll i 1™ Lo
Perform paragraph F-24, steps (a) through (e), except
set the DENSITY SELECT switch to 556 for 9244P or
800 for 92462P.

Observe the Read Deskew Timers Forward, Réaf
through Rpaf, to determine which signal falls the
latest. This entails synchronizing the oscilloscope

on one channel (e.g. Rpaf, 18Q15), and observing it
and all others until it is ascertained which channel
falls the latest with respect to the others. Note this
channel. If several channels appear to fall at ap-
proximately the same time, only one need be selected
and noted. A nominal amount of jitter in these sig-
nals may be observed.

Determine the Write Deskew Timer that corresponds to
the Read Deskew Timer Forward noted in step (c). For
example, if R3af fell the latest in step (c), then the
corresponding Write Deskew Timer is M3s, 15539.
Observe the corresponding Write Deskew Timer, and ad-
just its associated potentiometer for asignal duration of

3 microseconds.

Synchronize the scopeon, andobserve, the Read Deskew
Timer Forward noted instep (c). Observe each of the re-
maining Read Deskew Timers Forward, and adjust the po-
tentiometeron the associated Write Deskew Timer such
that the Read Deskew Timer Forward signalsall fall coin-
cident with the one the scope is synchronizedon. Adjust~-
ment of the Write Deskew Timers affects the positioning of
the Read Deskew Timer Forward signals and not their period.
A nominc| amount of jitter in these signalsmay be observed.
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FRONT View

(o] (msTauaTion wi 9210 or 9219 cAeT)

THESE PARTS FINISHED PER SOS |co|73(wuw:)

N

ATTACH POLYESTER FOAM SHEET (S0S 103692)
TC ISIDE SURFACES OF IUBICATED DOORS
§ PANELS WITH SUITABLE CEMENT,

MOUNT WITH ¥ 32 nex wTs & %4
LOCK WASHERS .

WHEN A POWER SUPPLY 1S MOUNTED Il THIS
LOCATION THE COVERS ON THE CABINET
BOTTOM MUST BE REMOVED £ THE CORRES-
POMDING BLOWER OUTLETS WMUST BE
ADJUSTED DOWNWARD .

123] GRD WIRE ~ CONNECT Pai END TO POWER
SUPPLY CHASS\S GRD IN MAG TAPE CABIWET
& PAD END TO COMVENIENT WMTG SCREW

IN ASSOCIATED COMPUTER CABINET.

THE STD P40-P4l CABLE LEUGTH 1§ 20,
VARWATIONS ARE AVAWLABLE AS FOLLOWS:

SDS ASSY NO. LENGTH
103381 w
103380 20’
109379 40’

(2] i sweie Pwio 15 used, IT 1S TO BE
INSTALLED 14 LOWEST POSITION.

@ INSTALL W4 LOCATION §2 . NOTE THAT THE
2K57 TERM . LODULE SUSPLIED M THS
LOCATION UST BE REMOVED

| ATTeas o

N CAB. WUTG €

/—“}o B;u:r WASHERS AS ZEGD

DOOR MTe AMGLE

NOTES | UNLESS OTHERWISE SPECIFIED .
@ PART OF 9246P MAG TAPE LNIT 105291 .

2. ALL HARDWARE USED IN MOUNTING 9246P.
MAG TAPE UNIT € 9248 MAG TAPE CONTROL
UNIT 1S FURNISHED WITH RESPECTIVE UNIT.

MOUNT WiTH#i0-32x34 L6 PAM HD. SCREWS,
#10 FUAT WASHERS ¢ *I0 LOCK WASHERS .

MOUNT WITH %(C-32x1 IN LG PAN HD SCREWS,
10 FLAT WASHERS £ ¥I0 LOCK WASHERS.

[5] mowsT Witk 14-201% Le Hex vo cap
SCREWS € Y4 LOCK WASHERS .

[) rer onuLe LocaTion cuarT 102477 .
REF MODULE LOCATION CHART 103154,

INSTALL I LOCATION 116G OF 910 OR 920
couPuTER .

(3] REF_INSTALLATION DWG 101941 (9210) oR

p— 102.582(9749-5 .

(1G] MOUNT WiTH *i0-322 55 L6 PAM Wb SCREWS,
*10 FLAT WASHERS € 10 LOCK WASHERS .

[0 MouT wiTh 4-20%3 Lo PaM D SCREWS;,
% FUAT WASHERS, s LOCK WaASUEDS £
Y4-20 HEX NUTS .,

WHEN A 9246P MAG TAPE UMIT IS INGTALLED
IN A 9210 CABINET THE FOLLOWING PART
FURMISHED WITH 92446P IS NOT USED:
(2) 0Lar7 sPacee .

(2] connecT Power wires From 92440 £91s
TO BARRIER STRIP OM ASSOCIATED POWER
SUPPLY AS FOLLOWS ©

TBI-E-3 TO OV

TBL-E-4 TO +8V

Tei-e-5 TO. -28v

TRi-E-6 TO +25V _
AFTER COMMECTIMG LACE WIRES TOGETHER
WITH SUITABLE LACING CORD .

[[] rer wsTaLLATION DWGS 101007 (9110) €
101006 (919) .

[15] MounT WiTHY8-3213% L6 PAN HD SCREWS
¢ ¥8 LOCK WASHERS .

@ REF WISTALLATION DWG 100852 .,
REF INSTALLATION DWG 1016l .

TWO(2) 12" L6 JUMPERS FURMISHED WITH
9246P € 9248 ATTACH LARGE TERM.TOCH. GRD.
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mEvisions 'h2219 13'
ngv OESCRIPYION it | DATE APPROVED
18.25 #AX NOTES: UNLESS OTHERWISE SRECIFIED R I TR N PR

X 1. 75 44X MATERIAL : CH.A4.S5/S~ STEEL, CAD UF | JEF ey is0n EO. G e Jat

T81& REF PLATED, CLEAR CHROMATE DIPPED.

— — _ — HAROWARE -STEEL, CAD PLATED.
“COHPUTER, == — — = = (2) wsrace 4s Foccoms carrer pevorms
g /TC”“'” /s € 5 L WIPES APCUND FETEFTECLE A6} N A55D-"

CIATED 3/0/320 COMPUTER):

- = pops -- IF UNIT 1S FIRST INTERLACE USED -

INSTALL PIO I RECEFTACLE JEG) £ P/

A RECEPTALLE J256) OF COMPUTER

&S00 ¥ IF UNIT IS SECOND INTERLACE USED -

- — e =l INSTALL IO 1 PECERTACLE II752)E
FU W PECERTALLE J(42L) oF FIEST

LITERLACE. TABLES 4K5F 2 /7 LOAMG

- - N | @ POWER CABLE ENDS 4RE TAGCED AS
g TO DESTINATION IV ASSOCIATED
H 5/0/920 COMPUTER

= -—--..r. L CABLE /S SKT LONG.
"L,

4. CHASSIS LETTER DESIGNATION IS L*°
(5) Rewove BoTH S10F PaANELS § MOUNT
/6.63 REF { TO PANELS FURNISHED WITH COMPUTER,
Sp—— USING EXISTING HARDWARE .
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1. If unit is to be a "W' Interlace, remove the following wires:

From To
441.6 441.44 (around connector 43L)
441.29 441.44 (around connector 43L)

and install ZK55 in location 43L,

2, If unit is to be a "Y' Interlace, remove the following wires:
From To
441.8 44144 (around connector 42L)
441.24 441.44 ( around connector 42L)

and install ZK55 in location 42L

3. If a "W" interlace and a "Y' Interlace are to be used together, remove
all four of the above wires from both chassis, if they have not previously
been removed.

TITLE SCIENTIFIC DATA SYSTEM]
Mengr 9121 INSTALLATION PROCEDURE, 101955
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