








The Read fl ip-flops are reset initially by M start, and during 
read, are reset by Cri at the time the information is transferred 
to the Buffer Register. The toggl ing or setting of the Read fI ip­
flops is inhibited by W11 01 02 i53 Of rn + 05 while travers­
ing the gap, except during the time defined by 05. 05 is the 
time that the longitudinal check character is anticipated. 

K-10. SKEW ERROR DETECT, Rse 

For write operations, a Skew Error Detect flip-flop is used. 
During normal operation all bits of a character, R6a through 
Rpa, toggle the Read flip-flop during Character Detect Clock, 
Cf, time •. Any bits occurring during Character Gate Write 
Skew, Cs, time set the Skew Error Detect fl ip-flop, Rse. 

sRse = ££.. Cs . 

rRse = (M start + - - -) dc + (Cs) dc 

where: 

Fb = (R1a + R2a + R3a + R4a + R5a + R6a + Beg) m 

If Rse is set, Error Detector, Wes, is triggered. 

sWes = (Rse) + __ _ 

K-11. BUFFER REGISTER, R6b through Rpb 

Read fl ip-flops R6m through Rpm present characters to the Buffer 
Register., If the Buffer Register is not storing the previous char­
acter, it accepts the character held in the Read flip-flops. 

sR6b = .Bl R6m 

r.R6b = R.i ru;m R6b + (M start) dc 

sR5b = R.i R5m 

rR5b = B.i R5m R5b + (M start) dc' 

sR4b = R.i R4m 

rR4b = .Bl R4m R4b + (Mstart) dc 

sR3b = B.! R3m 

rR3b = Ri R3m R3b + (M start) dc 

sR2b = Rl (R2m W9 W 11 + - - -) 

rR2b = !li (R2m W9 W11 + (M start) dc + - - -) 

sR 1 b = B.i (R 1 m W9 W 11 + - - -) 

rR1b = Rl (R1m W9 W11 R1b + (M start) 

dc + - - -) 

sRpb = Ri (Rpm W9 W 11 + - - -) 

rRpb = Ri (Rpm W9 W11 + (M start) 

dc + - - -
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Clocking term, Ri, normally occurs when Cr occurs. 

Ri = W9Wll (Cr Rcd+ - --) 

However, if the W Buffer is delayed in accepting a character 
from the Buffer Register due to the program, or due to the Y and 
W Buffer Interlace timing requirements, Ri is delayed until W5 
is set. 

Ri = W9 W11 (W5 Rcd Rfd + - - -) 

K-12. RESET READ FLIP-FLOPS 

The Read fl ip-flops, R6m through Rpm, hold a character unti I 
the Buffer Register accepts it. The transfer from the Read fl ip­
flops to the Buffer Register is effected by clock term Ri (see 
paragraph K-1l). Ri is also used to trigger one-shot, Cri, which 
resets the Read flip-flops (see paragraph K-9). 

sCri = Ri W9 W11 

rCri = 0.5 microseconds after sCri 

K-13. LONGITUDINAL PARITY, READ 

The Write Data Register, M6 through Mp, is used during read 
processes to monitor the longitudinal parity of the record being 
read. Each time the Read flip-flop has a character, as evi­
denced by Cr, the Write Data Register toggles. 

sM6 = Mi (W9 W11 R6m M6 + - - -) 

rM6 = Mi (W9 W11 R6m M6 + (M start) 

dc + - - -) 

sM5 = M i (W9 W 11 R5m M5 + - - -) 

rM5 = Mi (W9 W11 R5m M5 + (M start) 

dc + - - -) 

sM4 = M i (W9 W 11 R4m M4 + - - -) 

rM4 = Mi (W9 W11 R4m M4 + (M start) 

dc + - - -) 

sM3 = Mi (W9W11 R3m M3+ - --) 

rM3 = Mi (W9 W11 R3m M3 + (M start) 

dc + - - -) 

sM2 = Mi (VV9 W11 R2m M2 + - - -

rM2 = Mi (W9 W11 R2m M2 + (M start) 

dc + - - -) 

sM 1 = Mi (W9 W 11 R 1m M 1 + - - -) 

rM1 = Mi (W9 W11 R1m M1 + (M start) 

dc + - - -) 



where: 

sMp = Mi 01'19 Wll Rpm Mp + ~ - -) 

rMp = Mi (W9 Wll Rpm Mp + (M start) 

dc + - - -) 

Mi = Cr + - - -

K-14. CLOCK DETECTION 

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

sRcd = Cr W9W11 Rcd + - --

Ecm = W11 0'1 D2 D3 Of W5 W6 Rcd 

WO Rbi (Mf + Mr) 

When the W Buffer acknowledges rece.ipt of I'he clock (Le., W6 
is set), Rcd is reset. 

rRcd = W5 W6 Q2 Rfd Rcd + (M start + Rbi) dc 

If the W Buffer is delayed (due to the program or Wand Y 
Buffer Interlace timing considerations) in its acceptance of the 
clock, Ecm, then Rcd is reset. If the next Cr occurs while Rcd 
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 Regi ster. 

sRfd = Cr W9 W11 Rcd + - - -

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

Ri = W9 W 11 (Cr Rcd + W5 Rcd 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. 

rRcd = W5 W6 02 Rfd Rcd + - - -

rRfd = W5 W9 W11 Rcd 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 to 
enter the Read flip-flops). ' 

sWes = (Cf Rcd Rfd W9 Wll) + - - -
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L. DATA TRANSLATION 

L-l. DATA MODE SELECT 

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

sMe = M start 02 C 14 Me 

rMe = M start 02 C 14 Me + - - -

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

L-2. BCD OUTPUT (See Table 1) 

If Me is set 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, suitabl y translated, 
is used to set or reset the Write Data Register, M6 through Mp. 

R5w = (W9 W11 R5 + W9 W11 Me Rp ifi R2 
R3 R4 R5 R6 + - - -) Wl1 

R3w = (W9 W 11 R3 + W9 W 11 Me Rp R1 R2 

R3 R4 R5 R6 + - - -) WI1 

R1w = (W9 W11 Me RI R2 + W9 W11 Me 

in R2 + - - -) W 11 

Rpw = (W9W11 Me Rp R2 +W9W11 Me 

RP R2 + - - -) W11 

Rpw, R5w, R3w, and R 1w, set or reset their corresponding 
Write Data Register flip-flops. R6, R4, and R2 require no 
translation and effectively set or reset their corresponding 
Write Data Register flip-flops directly. 

L-3. BINARY OUTPUT 

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, M6 through Mp. 

R5w (W9 W 11 R5 + - - -) W 11 

R3w (W9 W11 R3 + - - -) W11 

R1w = &v9Wll Me R1 + - - -) W1l 

Rpw = (W9 W11 Me Rp + - - -) Wl1 

Rpw, R5w, R3w and R 1w set or reset their corresponding Write 
Data Register flip-flops. R6, R4, and R2 set or reset their cor­
responding Write Data Register fl ip-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 de'rived from the Buffer Register, R6b through Rpb, suitably 
modified by the translation circuits and sent to the W Buffer 
CharaCter Register, R6 through Rp. 

Z w6 = R6w = W 11 R6b 

Zw5 = R5w =W9 Wll Me R5b 

(Jrpb RT6 m R3b "'[4b R5b m) + - - -

Zw4 = Rw4 = W11 R4b 

Zw3 = R3w = W9 W11 Me R3b 

(Rpb R 1 b R2b R3b R4b R5b R6b) + - - -

Z w2 = R2w = W 11 R2b 

Zwl = R1w = ~ Wll Me R1b R2b 

+ W9 W 11 Me R 1 b R2b + - - -

Zwp = Rpw = W9 W11 Me Rpb R2b 

+ W9 W 11 Me Rpb R2b + - - -

L-5. BINARY INPUT 

If Me is reset duri ng input, bi nary data from the tape wi II be 
input to the computer in binary code. Data are derived from 
the Buffer Register, R6b through Rpb and sent to the W Buffer 
Character Register, R6 through Rp. 

Zw6 = R6w = W11 R6b 

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

Zw4 = R4w = W11 R4b 

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

Zw2 = R2w = W11 R2b 

Z w 1 = R 1 w = W9 W 11 Me R 1 b + - - -

Z wp = Rpw = W9 W 11 Me Rpb + - - -

M. ERROR DETECTOR, Wes 

An Error Detector one-shot Wes is inc luded to detect several 
error situations. The error signal is sent to the W Buffer 
thereby permitting the computer to take corrective procedures. 
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sWe = Wes + - - -

rWe = Wc Wh 

M-l. READ, CHARACTER PARITY CHECK 

The character parity on input is checked by the W Buffer. 

sWe = W9 W4 Rp (T5-TO) Wh <@ + - - -

rWe = Wc 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 fl ip-flops, M6 through Mp. After the record 
has been read, all Write Data Register fl ip-flops should be 
reset; if not an error will be indicated. 

sWes = (W9Wll Mpc D6) + - - -

rWes = 10 microseconds after sWes 

where: 

Mpc = M 1 + M2 + M3 + M4 + M5 + M6 + Mp , . 

Control timer, 06, 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 fl ip-flops, R6m through Rpm, plus a 
chara~ter alternator fl ip-flop, Rdm. 

sRdm = Cs Rdm (W11 01 D2 D3 Dt ,Rbt + D5) 

rRdm = Cs Rdm (W11 51 D2 D3 Dt Rbt + D5) + (Mstart) dc 

The read fl ip-flops, R6m through Rpm, count the number of 
1-bits in the seven channels by toggl ing on 1-bits. If Me is 
reset, each character should have an odd number of 1-bits, 
and the parity of R6m through Rpm will alternate odd and even 
for each character. (Toggling on ones is equivalent to doing a 
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 wi II also alternate for each character so the result of 
addi ng Rdm and R6m through Rpm for each character wi II be 
odd. Should this parity be even an error is indicated. 

sWes = 0fl.9 W 11 Dl 52 53 Dt ~ Zp Rdm Cs) 

+ (yjfJ W 11 0102 53 Dt M;.Z¢~ Cs) + --- , 

where: / Ii 

Zp = Yp Rpm R6m + Yp Rpm R6m + Yp Rpm R6m + Yp Rpm R6~ 

'Yp = Xp R5m R4m + Xp R5m R4m + Xp R5m R4m +'Xp R5m R4m 

Xp = R3m R2m R 1 m + R3m R2m R 1 m -I- R3m R2m R 1 m + R3m R2m R fm 



j 1/ "!IiI 
,<!',V',) .),c:- V .,. Lif' 

Magnetic 
.- ,[tt 

Magnetic 
BCD Tape Memory BCD Tape Memory 

Character Code Code CharaGter Code Code 

f' 12 00 40 40 
1 01 01 J 41 41 
2 02 02 K 42 42 
3 03 03 L 43 43 
4 04 04 M 44 44 
5 05 05 N 45 45 
6 06 06 0 46 46 
7 07 07 P 47 47 

8 10 10 Q 50 50 
9 11 11 R 51 51 

SPACE 12 CAR. RET. 52 52 
# 13 13 $ 53 53 
@ 14 14 * 54 54 

15 15 55 55 
> 16 16 56 56 
.; 17 17 ~ 57 57 

& 60 20 1) 20 60 
A 61 21 / 21 61 
B / 62 22 S 22 62 
C 63 23 T 23 63 
D 64 24 U 24 64 
E 65 25 V 25 65 
F 66 26 W 26 66 
G 67 27 X 27 67 

H 70 30 Y 30 70 
I 71 31 Z 31 71 

BACK SPACE 72 32 TAB 32 72 
73 33 33 73 

J:I 74 34 % 34 74 
[ 75 35 35 75 
< 76 36 \ 36 76 

'* ·77 37 ..... 37 77 

Table 1. Character Code Conversion Chart 

If Me is set, each character should have an even number of 
ones. Therefore, when R6m through Rpm indicates an odd 
number of ones, an error ind ication is generated. 

sWes = (W9 W11 51 52 53 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, R6m through Rpm should all be reset. 
If they are not, an error is signalled. 

sWes = CW9 W 11 Rpc D6) 

where: 

Rpc = R1m + R2m + R3m + R4m + R5m + R6m + 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 ampl itude of the signal 
being read be of insufficient amplitude, an Amplitude Error 
Sense, Aes, signal is generated. Aes triggers the Ampl itude 
Error Detect Timer, Ae. 

sAe = Aes Ma 

rAe = 10 microseconds after sAe 

Should a Read Ampl ifier, Roo through Rpa detect a marginally 
recorded signal an error is signalled. 



sWes = (W9 W11 Ae Of) + - - -

M-6. WRITE, SKEW ERROR 

If, during a record operation, a character is read whose bits, 
R6a tHrough 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 

rRse (Cs) dc + - - -

The fall of Rse wi II 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 fl ip­
flop Rfd is set and then reset. 

sRfd = Mc W9 W 11 Rcd Rfci + - - -
rRfd = Mc W9 W 11 Rfd + - - -

The foil 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 fl ip-flops, and anothe,r character is be ing 
read, a read timing error will occur and an error is signalled. 

sRcd = Cr W9 Wll Rcd + - - -

sRfd = Cr W9 W11 Rcd + - - -

sWes = (Rcd Rfd Cf W9 W11) 

N. TAPE MARK DETECT 

+ - - -

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

s Rtm = (M start) dc 

rRtm = W5 Rcd Rtm Rfm 

where: 

Rfm = Rpb RTb R2b R3b R4b R5b R6b 

Term Rfm defines a tape mark character. As a read operation 
is begun, Rtm is set, ,assum ing that the record to be read is a 
tape mark. If any character within the record is not a tape 
mark, then Rtm will reset. The contents of Rtm may be tested 
by S KS 1361 0 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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Inhibit Detect fl ip-flop, Rbi, controls the skipping over of the 
rema inder of the record, and is set by an EOM 1361 O. 

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. 

Ecm = W11 Di D2 D3 Dt W5 W6 W&'Rbi Rcd (Mf + Mr) 

If clocks were inhibited before WO was set, 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
cogniz ing the detected clocks, the Clock Detect, Rcd, and 
the Registers Full Detect, Rfd, flip-flops are reset. 

rRcd = (Rb i + - - -) dc -I' - - -

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

sWes = (Rfd Rcd Cf"W9 Wll) 

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 spec ial systems appl ications however, a Gap Interrupt 
Enable flip-flop is included for use in conjunction with the 

'priority interrupt system. Should a particular systems appl ica­
tion require a gap interrupt, an EOM 12610 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) dc 

Q-1. GAP INTERRUPT 

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

Ig = W 11 Mg i 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, R6a 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 Wll Test 

The collectors of the Read Deskew Timers, Forward and Reverse 
are held true by (Ma Test) de to permit the Test signal, Root 
through Rpat to control the Read Bus signals, Roo through Rpa. 
Test signals are derived from the Write Deskew Timers, M6s 
through Mps. 

Root = Ma Test M6s + Ma Test· 

R5at = Ma Test M5s + Ma T~ 

R4at :c Ma Test M4s + Ma T est 

R3at = Ma Test M3s + Ma f;;t 

R2at = Ma Test M2s + Ma fest 

Rlat = Ma Test MIs + Ma Test 

Rpat = Ma Test Mps + Ma Test 

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, Roo through Rpa. 

R6a = R6af + R6ar + Root 

R5a = R5af + R5ar + R5at 

R4a = R4af + R4ar + R4at 

R3a = R3af + R3ar + R3at 

R2a = R2af + R2ar + R2at 

RIa = Rlaf + Rlar + Rlat 

Rpa = Rpaf + Rpar + Rpat 

Due to the effect of the Write-Deskew Timers, M6s through 
Mps, being adjusted for write-to-read head deskewing, the 
Read Bus Signal will exhibit a "static" skew. The IIstatic" 
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 

Ae 

Aes 

Bor 

Bot 

Ch 1 Read 
through 

Ch7 Read 

Ampl itude sense error one-shot signal. 

Amplitude sense output signal from read ampl ifiers. 

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

Beginning of tape flip-flop. 

Physical numbering of the read head channels. Ch 1 is nearest operator. 

Ch 1 Write Physical numbering of ·~he write head channels. Ch 1 is nearest operator. 
through 

Ch7 Write 

C12 thru Cl6 Computer C Register signals used to enable Siot and to designate rewind. 

C21, C22, C23 Computer C Register si!~nals which define a particular tape unit to be addressed. 

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

Forward Actuate 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 

Ie 

Kl 

K2 

K3 

Ma 

Mad 

Mb 

Mc 

Mca 

M control 

Mf 

Mp 

Mps 

Mpt 

Mpw 

Mr 

Mre 

Mrs 

M start Q2 

Mw 

Ml thru M6 

M ls thru M6s 

M lt thru M6t 

Mlw thru M6w 

Ready 

9 
Rpa 

C0 
Rpaf 

Rpar 

Rpat 

Rpy, Rpz 

Rla thru Roo 

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

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

Rewind relay which permits changing of capstan speed. 

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

File Protect relay wh ich perm its writing if File Protect Ring is inserted in the tape reel. 

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

Signal used to lock out addressing a tape unit, except for rewind, if any other tape unit is 
present I y add ressed. 

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

Clock signal from 9248 used during write operations. 

Clock signal from 9248 used for control functions. 

A computer generated EOM signal used to initiate a rewind. 

Signal from 9248 indicating that a forward operation is requested. 

Write Data Register parity fl ip-flop from 9248. 

Write Deskew Timer one-shot for Mp. 

Write Toggle FI ip-flop for Mp. 

Write Driver output for Mp. 

Signal from 9248 indicating that a reverse operation is requested. 

Write Toggle Erase signal from 9248. 

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

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

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

Write Data Register fl ip-flops containing character to be recorded. 

Write Deskew timers from M 1 through M6. 

Write Toggle Flip-flops for Ml through M6. 

Write Driver outputs for M 1 through M6. 

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

Signal denoting that the TM4 is ready for AUTOMATIC operation. 

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

Parity channel read ampl ifier output. 

Forward parity channel Read Deskew Timer output. 

Reverse parity channel Read Deskew Timer output. 

Test mode parity channel signal. 

Parity channel differential read ampl ifier input. 

Output from Rlaf through Roof or from Rlar through ROOr Read Deskew Timers or Rlat through Root 
test mode signals. 

@ thru @ Read ampl ifier outputs. 
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Table 2. (Continued) 

R1y, R1z thru 
R6y R6z 

Siot 

Test 

Tha 

Thd 

Unit Select 

W9W11 

W9W11 

Write Activate 

Ae 

Bor 

Cf 

Cr 

Cri 

Cs 

C12 thru C23 

Da 

Db 

Dc 

Ds 

Dt 

D1 

D2 

D3 

D4 

D5 

D6 

Fb 

Gap 

Ig 

Mc 

Mca 

Differential read ampl ifier inputs. 

Signal for input/output testing. 

Switch controlled signal designating test mode. 

Ampl itude sense threshold signal. 

Read ampl ifier peak detector. 

Signal designating tClpe 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 photosense tab is positioned under the photo­
sense assembl y. 

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 FI ip-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 fl ip-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 program 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. 

Pulse 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 

Mcc 

Mcd 

M control 

Mcr 

Me. 

Mf. 

Mg.i 

Mi 

Mpc 

Mp 

Mr 

Mre 

Mrs 

M start 

Mtg 

Mw 

M1 thru M6 

Q2 

R1 thru R6 

R 10 thru R6a 

R1b, R2b 

R3b thru R6b 

R1m thru R6m 

R1w thru Rbvv 

Rbi 

Rbt 

Rcd 

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 fl ip-flops. 

Control fl ip-flop designating ~~d~--" 8c P \ F z.e-r 
Control fl ip-flop designating forward tape operation. 

Control fl ip-flop enabl ing 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 fl ip-flops to the Write Data Register. 

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

Write Data Register parity channel fl ip-flop. 

Control fl ip-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 fl ip-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 - TlO pulse times. 

W Buffer Character Register data signals. 

Read data signals from 9246. 

Buffer Register fI ip-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 fl ip-flops used on read as part of the register to store the character to be transmiHed to 
the computer. 

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

Rpw 

Rse 

Rtm 

Sio 

Wes 

Whs 

WO 

W5 

W6 

W9 

Wl0 

Wl1 

Xp, Yp, Zp 

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

Flip-flop used to det'ect write skew errors. 

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

Signal for input/output testing. 

Error signal to W Buffer. 

Halt signal. 

W Buffer fl ip-flop signal used in controll ing starting and stopping tape operations. 

W Buffer fl ip-flop signal which detects that a precess should occur. 

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

W Buffer fl ip-flop specifying output operations. 

W Buffer fl ip-flop specifying erase or scan operations when true and read or write operations when 
false if Wl1 is true. 

W Buffer fl ip-flop which designates magnetic tape operations. 

Parity detecting signals used to detect errors while writing. 

29 



r- Rpaf t-- r1' Rpb t--

Read 
Delk_ IjIIO luffer 
Timen Regilter 

Forward 
C han. 7 <9 ~ ~ Iof'l r- Ipm I--- Rb'l '- Ipw r--- Ip 

I l60f -
I r-I- 9246 r-f-- 9248 R6b-
I lead W Buffer 
I Amplifiers Read Oato Character 
I Flip·flops Trantlation Regilter 
I 

I @ Rpor Rm'l R'I 
I 

~ f-- - Mp Rw'I 

~ 9246 @- Read - 9248 R6m >-- "--- 9248 R6w r--- R6 
Cha 

Oelk_ Write 
Timen Data 
Revene 160 Regilter 

Rar'l 
M'I 

~ 924' R60, - - 9248 M6 

Magnetic Tape Read, 41.7 Kc, Data Flow Diagram 

Rp Mp Mpt 

W luffer Writ. Write Writ. 
W,lte 

Character Data Data Oe.k_ Toggi. 
Regllter T ran.lotion legl.te, Timers Fllp·flopl 

D,ivers 

1'1 h'. M'. Mt'. 
16 

9248 
16w 

924' 
M6t 

Figure 2. Magnetic Tape Write, 41. 7 Kc, Data Flow Diagram ' 

- Time 

Q2 

Mlta"Q2~~ __________________________________________________ ............... __ .................... ____ ___ 

4.7 m. ---~~------------------------------------........ ----................ ---------
14 IN 

Mf 

Me 

Mo 

Forward Aet.:.;:ya~te __ --.I 

W,lte AetIYCI:.:,t.;r..' _--.I 

Me n .Jll..-___ ~ n n n ,n 

Red II n 
Eem !l n 

Figure 3. Magnetic Tape Write or Erase, 41.7Kc, Initial Start Forward 

30 



- Ti",. 

Q2 rLnJL....r 
M.tortQ2 ~ ___________________________ _ 

01 4.7",. - - - ----,L ______________________ _ 

14 "'. 

Mf 

M. _~ 

Ma 

-----------
FOlWord Aetu=o=t._ ....... 

Cf 

Cr 

Red 

(e", 

• 
Gap 

WO 

Q2 

M\tQrtQ2 

D4 

M. 

Ma 

_____________ ~I.~~=~4~"'~s~==~.~~ ____ ~r_l~ _____ ~~ 

~ ____ ~n~ ____ ~n~ _____ 1l_ 

________________________ ~r_l~ ____ ~r_l~ ____ ~n~ ______ ~r 
~~------------------------

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

_ Time 

~-------------------------------------------------
__ ~Il"'m' 

R.ve". Actua_t ..... _--I 

Cf t---- 4.7 1M =---:=fI~,..==:::::===___..:96:.! .. ~_-=_=_=_=-_-_-_-::o::::..J-."'-' ~ 

Cr 
__________________ ~n ___ ~ 

Red 
_______________ ~rl r-l rL 

_______ ~-------___ ~n~ ________________ _ ______ n .... ___ fL 

wo 

Gap -----------,1-" ----- 54 .. -------t., --- IL-__________ _ 

Mtg -----------------------.:.----------', - - - ---, .... _-----

Figure 5. MClgnetie Tape Read or Scan, 41.7 Ke, Initial Start Reverse 

31 



- Time 

Q2 

M Ita,' Q2 -----11 
~-------------------------------------------------------------

__ -I114rm 

M, 

Mo 

Me n ________ ~n~ ____ __I n n n n 

Red II n II n ~ 
Eem n ~ n n n 

Figure 6. Magnetic Tape Erase, 41.7 Kc, Initial Start Reverse 

_ Time 

Cf ~ 96~ __ ~~_L_, c_,_c_, ______________________________________ __ 

Mf 

Gop 

.. ~I ________________ _ 

woe '1\'$ L 
1.6 IN ------_-1.1 _________ --------

____________ ~~ 3~~ ~~ _________________________ ___ 

,: ',' D6 ---fl--L.. ___ IO_~ ________________ _ 

rf ~ ! 

.. -_."'--'!>' D3 )L!f &),.44-'- J ,;tWA :i '1'iWty ",;)tqo i;u 25".. 

~, ~ ___________ ~r--

FOIWord Actuate 

Wh, ~/"'t~/;~I~S~A~~uN~~~'~l~O~L~C_/~·~~·~~,~,_._,.~(~ •. ____________________ ~~ 

WII L 
r-, 

-----------------------~/ ~/ ----------------------------
Ie 

___________________________ --Irl~ ______________________________ _ 

• WO If RlAD, WIS W5 Wi. If WIITt 

Figure 7. Magnetic Tape Read or Write, 41.7 Kc, FOlWard Operation Termination 

32 



Cf 

M, 

Gap 

Mtg 

WO 

02 

05 

06 

01 

Dt 

03 

Mer 

_ Time 

__ "'5 .4,......,--,-
------

F- 1.6m.~ 
J;J~ ------

________ ~ _~~I~O~~--------------­

F ".7 m. 

____ JI· 2.0""-~ 

_. ___ ._ .. __ ._..-J-
Reven. Actuclt. 

Ma 
-------L 

Wh. ---_. __ . ---~~-

Wll ~ 

Figure 8. M agneti c Tape Read , 41.7 Kc , Reverse 0 . peratlon Term ination 

Cf 

Mf 

Gop 

Mtg 

'WO W.5 W6 

.3t:IS 02 

05 

_--1LJlr----

____ -Ir-
____ ---1r-

0255 Dt _. ~) 

SI<S 12610 

Mstort 

Dl 

Ittm 

Ecm 

• 

_ Time 

:: 10 ms =================--= -fLJL 

----

---.~-

~".7m' 

Figure 9. M agnet ic Tape W "t rI e, 41. 7 Kc F , olWard Cont· Inue 



• Time 

Cf --.lLJlo ~ 10ml ----�f1...JL-

Mf 

Gap 

Mtg --___ --JI 
WO ~ ____________________________ ~r 
D2 -----______ ~F===== 106ml .~ _______________________________________ ___ 

D5 _________ ~F=j~~~~ ________________________________________________ _ 
D6 ___________________ ~Il~ ________________________________________ _ 
DI1 

D2 m 01* 

SkS 12610 
______________ ~n~ ______________________________ __ 

Mltort __________________ ~n~ ____________________________ __ 
0. ----------____________ ~r___l~ __________________________________ _ 

D1 ______________________________ ;~~======~4~.~7m~.~~==~~ ______________________ __ 
RIm 

* Define. interval during which 
EOM to continue may occur 

Figure 10. Magnet ic Tape Read, 41. 7 Kc, FOlWard Continue 

Time 

Cf ~~.==================~~~I~O~ml~==================~ln~ ______ ~ 
Mn 

Gop L..-_....JrlL.. ___ _ 

Mtg 
~ __________________________________ ~r__l~ ____ _ 

WO 
L..-________________________________ ~r___ 

D2 
____________ ~I.;=====~j~·6~mMI=~====~~ ________________________________________ __ 

D3 
__________ ~F=3~~~L __________________________________________________ __ 

D2153 01* 

Dt 

DI ____________ JI~.==========~4r..77~m~I~~~~~~~~~~~~ ______________________________ __ 
SKS 12610 

__________________ -....Jn~ ________________________________________ __ 
Mltart 

____________________ ~r1~ ________________________________________ __ 
____________________ ~rl~ ______________________________________ __ 

RIm 

* Deflnea Interval duril\g which 
EOM to continue ftICIy occur 

Figure 11. Magnetic Tape Read, 41.7 Kc, Reverse Continue 

34 



Ri 

Cri 

~ n 
Char '1 

n 
Char '2 n 

Char '3 
Rb', I 

Red ~ n r 
[em ---____ L-- n n n tg~rz. {,.t>\j ft') 
W6 ___ ----'r-~_._J ~!1tS.'"v·~4) 

____ --"11 '~~~~----AI& (!Ul3ir~ 
,J 

W5 

____ -----~II~----__ ~r-t ~ r-I~ ______ _ 
Char '4 Char " Char '2 Char '3 Char '4 

----~ I fW!4 I fWJlJ ~ I "",fB@J~ ___ _ It's 

~~eY~~~'i~') ______ ~1~ ______________ . _____ _ 

,nledace W _____________ .::::--V.....,JI L-

Figure 12. Magnetic Tape Read, 41. 7 Kc 

TO 

_ Time 

T~2 - T1: i 
___ i_~ __ ~~I ___ ~-L_~~_~_L--L_~~_~~ __ ~ __ ~~I-~ 

Me ~ ______ ~n n~ ____ ~n~ ___ ~ 
itpb ~ 

Rcd __________ ~r--I~ __ ~n~ _____ ~r__l~ __ ~n~ ___ _ 
Ecm ~ ____ ~n~ _______ ~r-l n~ __ __ 
W6 ~ ___ .....jr_LJ 
W5 

.', Cha, '1 ~har' ,et1:i(hor'2 

Mi )~~~M,-~~~~~~lb~\p~ ___ -1l~ __ ~n~ ________ ~n~ __ ~n~ ______ ---ln~ ____ nL 
M', _______ ---.J Char'l iChor '2 .. - i Char '3 ' Char'4 Char " j 

Interlace W __ _ 

Figure 13. Magnetic Tape Write, 41. 7 Kc 

35 



TO 

- TI_ 
T22 - TI7 -:1. 
- 1- , ,- ,- ,- I- ,- 1- ,- ,- ,- ,- ,- ,- ,- ,- ,- ,- ,-

Me -.Il n n n n n n 
lpb 

Red ~~ ______ ~r-l~ __ ~ 
fern 

--Il n~ ________________________________________ ____ 
W6 -----1 L--.J 
WS _____ ~r_l~ ______ ~ 

W. r.tI~-----------------______________________________________________________________ ___ 
AA ------'-- "-L,.,,-, 

wo 

w1)wsW6 

R', Char '3 a<&a Char 'ot 
Mi ------II n 
M', Char.2 I Char '3 Char'. 

Mw 

MwMc --IJ n n 
'3 'ot 

M"I ~ n n 
---.1-- t • M~'I I 

R2b 

RIb 

M~' Me 

Figure 14. Magnetic Tape Write, 41.7 Kc, 

Output from 
Differential 
Amplifier 

Output from 
Rectifier 

Integrafo( 
Output 

r-- Signal Peak 

I - ---
- ---------~----------

Di".r.nt iotor _______ ---II . --i l:- o. 5 ~ec 
Output 

Output 
luffer 

Amplitude 
S.N. 
Output 

I ___ ~nL..--_ 
: (Au) err ... ______ I ,I 

L..J 

Time 

T 

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

Figure 15. Magnetic Tape Read, 41. 7 Kc, Read Ampl ifier Signals 

36 



LOGIC EQUATIONS 
MAGNETIC TAPE CONTROL UNIT 

Models: ,9248, 92481, 92482 

SDS 90 05 20B August 1965 

iii I , -I" 
SCIENTIFIC DATA SYSTEMS/1649 Seventeenth Street/Santa Monica, California/UP 1-0960 

<9 1964,1965 Scientific Data Systems, Inc. Printed in U.S.A. 



LOGIC EQUATIONS 
SDS 9248, 92481, 92482 TAPE CONTROL UNIT 

MAGNETIC TAPE SYSTEM 

Control Commands 

M start = Bue C 17 C20 

M control = lac C 17 C20 

Forward/Reverse Contra I s 

sMf = M start Q2 ffi Mf Mr 

rMf = (Mer) de 

sMr = M start' Q2 C12 Mf Mr 

rMr = (Mer) de 

sMe = M start Q2 m Me 

rMe = M start Q2 C 14 Me + (Mer) de 

Control Reset 

Mer = 51 D2 Ds Dt (yV9 Wll WO + W9 Wll)+Wll M start 

Control Timers 

sD 1 = (M start Q2 C 12 Mf Mr) de + Ds D2 + (Mr D2) de 

rD 1 = 4.7 ms after sD 1 

sD2 = WO W9 Wll Of Mtg (Mf + Mr) 9.2 

+WO W5 W6 W9 Wll Dt Gap Mtg M start (Mf + Mr) Qf. 

rD2 = 1.6 ms after sD2 

rD3 = 25 ms after sD3 

sD4 = (M start Q2 Mf Mr) dc 

rD4 = 14 ms after sD4 

sD5 = D2 

rD5 = 350 /JSE~C after sD5 

sD6 = D5 

rD6 = 10 I-'sec after sD6 

Control FI ip-Flops 

sDt = Q2 D5 Dt 

rDt = Q2 D3 Ds Dt + Q2 Ds W9 W11 + (Wl1 M start) dc 

+ WO we; W 11 Di D2 Ds Dt Q2 

sDs = Q2 M start D2 

rDs = Q2 D1 Ds + 0Nll M start} de 

Halt Signal 

Whs = Wll D 1 D2 D3 D4 Dt Mf Mr 

Halt ,Signal to W Buffer 

0Nhs} = 0Nhs + Mr Bar} Wll 

Density Select 

200 BPI = Da 

556 BPI = Db 

800 BPI = Dc 

C lock Generator 

Med = Mea if Da + Meb if Db + Mee if Dc 

Mea = 15 Ke 

Meb = 41.7 Ke 

Mee = 60 Ke 

Clock Signal 

rMe = 2 iJsee after sMe 

Clock to W Buffer 
.·M 
Eem = Wll D 1 D2 D3 Dt W5 W6 Red WO'Rbi (Mf + Mr) 

First Character Bit Sense 

First Character Bit Sense Lockout 

sRfb = Fb Rfb (W11 D1 D2 D3 Dt Rbt + D5) 

rRfb = (Cr + Cf W9 WI I) Rfb + (WI I M Start) dc 

Character Detect Clock 

Cf 

Cfb 

Cfb Whs '01 M start 

Cfba + Cfbb + Cfbc 

sCfba = Rfb Do + (Do) dc 

rCfba = 17 I-'sec after sCfba 



sCfbb =- Rfb Db + (Db) dc 

rCfbb = 6 IJsec after sCfbb 

sCfbc = Rfb Dc + (Dc) dc 

rCfbc = 4 IJsec after sCfbc 

Character Gate Write Skew 

Cs = Cgs Whs Df M start 

Cgs = Cgsa + Cgsb + Cgsc 

sCgsa = Cf W9 W11 Do + (Do) dc 

rCgsa = 34IJsec after sCgsa 

sCgsb = Cf W9 W11 Db + (Db) dc 

rCgsb = 12 tJsec after sCgsb 

sCgsc = Cf W9 W11 Dc + (Dc) dc 

rCgse = 8 tJsee after sCgse 

<;: haraeter Gate Read 

Cr = Cgr Whs 01 M start 

Cgr = Cgra + Cgrb + Cgre 

sCgra; = CfW9W11 Do + (W5 W6 Cr) de + (Do) dc 

rCgra = 17 tJsec after sCgra 

sCgrb = CfW9W 11 Db + (W5W6Cr) de + (Db) de 

rCgrb = 6 tJsec after sCgrb 

sCgrc = CfW9Wll Oe +(W5W6Cr) de + (Oe) de 

rCgre = 4 tJsec after sCgre 

Gap Sense 

Gap = 150 IJsee with no Cf if 00 

+ 54 tJsee with no Cf if Ob 

+ 37 tJsee with no Cf if Ote!,,,l 

~\pf..t' . 

Tape Mark Detect 

sRtm = (M start) dc 

rRtm = W5 Rcd Rtm Rfu; , 

where: 
_ __ f! f 

Rfm = Rpb R 1 b R2b R3b R4b R5b R6b l~;; ,"]," 0'J)z-

C lock Detect 

sRed = (Cr + W9W11 'Me) (W9W11~ + W9 W11 Rpb Red) 

rRed = y:g W6 02 Rfd Red + (M start + Rbi) de 

Registers Full Deteet 

sRfd = (Cr + W9 W11 Me}(W9 W11 Red + W9 W11 Rfd Red) 

rRfd = rws W9W 11 Red + Me Rfd W9W 11} Rfd +(M start +Rbi }dc 

Transfer Read FI ip-Flops to Buffer Register 

Ri = W9 W11 (Cr Red + W5 Red Rfd) + W9 Wll Me 

+ W9 Wl,l Rpb Mr Rfb Rtm 

Reset Read FI ip-Flops 

sCri = ill W9 W11 

rCri = 0.5 fJsee after sCri 

Load Point Inhibit 

sRbt = Bar Me Rbt 

rRbt = 04 Rbt Me + (M start + Rbi) de 

Read Flip-Flops 

sR6m=R6a R6m (W 11 01 02 03 Ot Rbt + 05) 

rR6m=R6o R6m (W11 010203 Ot Rbt+05)+(Cri +M start) de 

sR5m=R5o R5m (W11 01 02 03 Ot Rbt + 05) 

rR5m=R5o R5m(W11 01 0203 Ot Rbt+ 05)+(Cri + M start) de 

sR4m=R4o R4m (W 11 01 02 03 Ot Rbt + 05) 

rR4m=R4a R4m (W 1101 0203 Ot Rbt + 05)+(Cri + M start) dc 

sR3m=R3o R3m (W1l 01 02 03 Ot Rbt + 05) ~ 
Gap oete~ f'-j/\~~-~ '-:'-" __ _ 

sMtg t::(Gap +W9W10W11 R2'b) Os Ot Mtg rR3m=R3aR3m(W11 01 02030tRbt+05)+(Cri+ Mstort) de 

rMtg = Cf (Mtg W9 + WlO) + (Mer) de + ..... 6..\ "A~)d" sR2m=R2a R2m (W11 D1 D2 '03 Ot Rbt + 05) 

(Mtg) = 02 05 Ot rR2m=R2oR2m(W11 01 02030tRbt+05)+(Cri+M start) de 

Character Alternator sR 1m=!UQ.. R 1m (W 11 01 02 03 Ot Rbt + 05) 

sRdm = Cs Rdm (W11 01 02 03 Dt Rbt + 05) rR 1m=R.lQ.R 1m (W11 01 0203 Ot Rbt+ 05) + (Crj + M start) de 

sRdm = Cs Rdm(W11 01 0203 5t Rbt+ 05) + (Cri + M start) de sRpm=Rpo Rpm (W 11 01 02 03 Ot Rbt + 05) 
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rRpm=~ Rpm (Wll D1 D2 D3Dt Rbt+ D5)+(Cri +Mstart) de 

Write Flip-Flops 

sM6=Mi (W9 W11 ~6m M6 + W9 W11 R6) 

rM6=Mi(W9 W'11 R6m 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) 

rM4=Mi (W9 W11 R4m M4 + W9 W11 R4) +(M start) de 

sM3=Mi (W9 W11 R3m M3 + W9 W11 R3w~ 

rM3=Mi (W9 W11 R3m M3 + W9 W11 R3w) +(M start) de 

sM2=Mi (W9 Wll R2m M2 + W9 Wll R2) 

rM2=Mi (W9 Wll R2m M2 + W9 W11 R2) +(M start) de 

sMl=Mi(W9 W11 R1m Ml + W9 Wll Rlw) 

rMl=Mi (W9 Wll Rlm Ml + W9 Wll Rlw) + (M start) de 

sMp=Mi (W9 Wll Rpm Mp + W9 Wll Rpw) 

rMp=Mi (W9 Wll Rpm Mp + W9 Wll Rpw) +(M start) de 

Write Data Clock 

Mi = W5W6W9WlOWll ReaQ2+Cr 

Write Deskew Clock Enable 

Mw = W9 W 11 Rpb 

Mrs= Rlb R2b 

Write Toggle Erase 

Mre = W9 WlO Wll + W9 Wll Dl + M start Wll 

Buffer Register 

sR6b = Ri R6m 

rR6b = Ri 'ROm R6b + (M start) de 

sR5b = Ri R5rn 

rR5b = ~ R5ili R5b + (M start) de 

sR4b = Ri R4rn 

rR4b = R.L R4ni R4b + (M start) de 

sR3b = Ri R3rn 

rR3b = ill R3m R3b + (M start) de 

sR2b = .B.L(R2mW9Wll +W9W11 WOW5W6 R2bRpb) 

3 

rR2b = Ri (R2m W9 W 11 + W9 W11 R2b) + (M start) de 

sR1b =!!. (R1m W9 W11 + W9 W11 R2b R1b) 

rR 1 b = .!li (R 1 m W9 W 11 R 1 b) + (M start) de ,--1'. -

sRpb=R.i(RpmW9W11+W9W11 RpbD 1 D2D3DtlDsWOW5W6WCJVV11) 

rRpb=Ri RpmW9W11 +(M start)de + (RedWOW5W6W9Wll)dc 

Character Signals 

R6w = W11 R6b 

R5W =(W9 W11 Me R5b 

+ W9W 11 Me R5b RpbR6b R5b R4b R3b R2b R 1 b 

+W9Wl1 R5+ RpR6R5R4R3R2R1 W9W11 Me)W1 J 

R4w = Wll R4b 

R3w = (W9 W11 Me R3b 

+ W9W 11 Me R3b Rpb R6b R5b R4b R3b R2b R 1 b 

+ W9W11 R3+W9W11 Me Rp R6 R5 R4R3R2R1)Wl1 

R2w = W11 R2b 

R 1w = (W9 W 11 Me R 1 b + W9 W 11 Me R2b R 1 b 

+ W9 Wll Me R2b Rlb + W9 W11 Me Rl 

+W9Wll MeR1 R2+W9Wll MeRl R2)Wll 

Rpw = (W9 WIl Me Rpb + W9 W11 Me Rpb R2b 

+ W9 W11 Me Rpb R2b + W9 Wll Me Rp 

+ W9 W 11 Me Rp R2 

+W9Wll Me Rp R2)Wl1 

Sio to Test 

® = Siot 

+ C12 C13 C14 C15 C16 Rtm 

+ Ci2 C13 C14 C15 C16 (Mtg) Rtm 

+ C17 C20 

Characters to W Buffer 

@ =R6w 

® =R5w 

@ =R4w 



@ = R3w 

@ = R2w 

@ = R1w 

G;) = Rpw 

Gap Interrupt Enable 

sMgi= M control C12 C13 C14 C15 C16 Mgi 

rMgi = 0/1/ 11 M start) dc 

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 = 0/1/9 W11 Mpc D6) 

+ (W9 W 11 Rpc D6) ---

+ (W9 Wll D1 D2 D3 Dt Me Zp Cs) -_-J--'.---

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

4 

+ (W9 Wll D1 02 03 Ot Me Zp Rdm Cs) 

+ (Rfd Red Cf W9 Wll) 

+ (Rfd Rpb W9 W11) ~"~ 

+ (Rse) -j I~L...) 
+ (W9 Wll Ae D1) ---

rWes = 10 fJsec after sWes 

where: 

----
Zp=Yp Rpm R6m + Yp Rpm R6m + Yp Rpm R6m + Yp Rpm R6m 

\'. 

Yp=Xp R5m R4m + Xp R5m R4m + Xp R5m R4m + Xp R5m R4m 

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

Rpc=R 1 m + R2m + R3m + R4m + R5m + R6m + Rpm 

Mpc = M 1 + M2 + M3 + M4 + M5 + M6 + Mp 

Skew Error Detect 

sRse = Fb Cs 

rRse = (M start + Rbi) dc + (Cs) dc 
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LOGIC EQUATIONS 
ELECTRONIC UNITS, MAGNETIC TAPE SYSTEM 

Models 9246A, 92461A, 92462A, 9246P, 92461 P, and 92462P 

Tape Unit Select 

sMa M start Q2 Ready (Unit Select) Ma 

rMa (Whs + ) dc 

Tape Unit Addressed 

Mad = MaO + Mal + Ma2 + Ma3 + Ma4 + M05 + Ma6 + Ma7 

Pinch Roller Actuate 

Forward Actuate 

Reverse Actuate 

Tope Unit Rea~ 

Ready = Mo Mb Dr 

Tape Transport Ready 

Mo Mf Test 

Ma Mr Test + Mb Test 

8 = K8 K 1 K9, (TM4) + Ready, (MT -120) 

Unit Select 

Unit Select := Kc21 Kc22 Kc23 

Write Activate 

Write Activate = Mo W9 W 11 Test 

K3 Set = File Protect-+25v Write 

Rewind Control 

sMb M control C12 m Bc;; Ready (Unit Select) Mb 

rMb Mca Dr Mb+ ( @Dr) dc 

Monuol Stop Control 

K2 set = (Eor + Bor) 

Rewind Speed Select 

K 1 set = Mb 

Rewind Stop Delay 

sDr Mb Bor Mca + (Bot Bar Mr Ma) de 

rDr 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 Tnpe Flip-Flops 

sEot Debt Eor Eot + ( @ Ear ) dc 

rEot 

sBot 

rBot 

Debt (Ma Mr Eot + Mb Eot) 

+ ( @ Ma Eor) dc 

Debt Bor Bot + ( @ Bor) dc 

(Bor) dc 

Beginning and End of Tope Interrupts 

Ib Debt Bor 

Ie Debt Eor Mf 

Tests to Sio 

@ = C 12 C 16 (Unit Select) (Fi Ie Protect) 

t- C 13 m (Unit Select) Bor 

+ C 14 Ci6 (Unit Select) Eot 

+ C 15 C 16 (Unit Select) Ready 

+ C12 C13.Cl4C15 C16 (Unit Select) Kdo 

+ C 12 C 13 C 14 C 15 C 16 (Unit Select) Kdb 

+ C12 C13 C14 C15 C16 (Unit Select) Kdc 

Density Select 

200 bpi Do Kdo Mo 

555 bpi Db Kdb Mo 

800 bpi Dc Kdc Mo 

Threshold Level Control 

Ampl i tude Sense --Tho 



Write Toggle Flip-Flops 

Write = W9 W11-Thd sM 1t M1s M1t 

Detector 
rM 1t M1s Mlt + (Mre) dc 

Read = W9W11-Thd 
sM2t M2s M2t 

rM2t M2s M2t + (Mre) dc 

Control Unit Write Signals 
sM3t M3s M3t 

Write Deskew Clock Enable Mw rM3t M3s M3t + (Mre) dc 

Wri te Deskew Reset Enable Mrs sM4t M4s M4t 

Write Toggle Erase = Mre rM4t M4s M4t + (Mre) dc 

Test Swltch sM5t M5s M5t 

Test Switch S 1 Set rM5t M5s M5t + (Mre) dc 

Test Switch S 1 Normal sM6t M6s M6t 

Write Deskew Timers 
rM6t M6s M6t + (Mre) dc 

sM 1s (Mw M 1 + Mrs Mit) Mc 
sMpt Mps Mpt 

rM1s 2 to 8 microseconds after sMls * 
rMpt Mps Mpt + (Mre) dc 

sM2s (Mw M2 + Mrs M2t) Mc 
Read Deskew Timers Forward 

rM2s 2 to 8 microseconds after sM2s * sR 1af ® + (Ma Mr + Ma Test) dc 

sM3s (Mw M3 + Mrs M3t) Mc rR 1af 2 to 8 mi croseconds after sR 1 af* 

rM3s 2 to 8 microseconds after sM3s * sR2af @ + (Ma Mr + Ma Test) dc 

sM4s (Mw M4 + Mrs M4t) Mc rR2af 2 to 8 microseconds after sR2af * 

rM4s 2 to 8 microseconds after sM4s * sR3~f ® + (Ma Mr + Ma Test) dc 

sM5s (Mw M5 + Mrs M5t) Mc rR3af 2 to 8 microseconds after sR3af * 

rM5s 2 to 8 microseconds after sM5s * sR4af ® + (Ma Mr + Ma Test) dc 

sM6s (Mw M6 + Mrs M6t) Mc rR4af 2 to 8 microseconds after sR4af * 

rM6s 2 to 8 microseconds after sM6s * sR5af ® + (Ma Mr + Ma Test) dc 

sMps (Mw Mp + Mrs Mpt) Mc rR5af 2 to 8 microseconds after sR5af * 

rMps 2 to 8 microseconds after sMps * sR6af @ + (Ma Mr + Ma Test) dc 

rR6af 2 to 8 microseconds after sR6af * 
* (see calibration procedure) 

sRpaf ~ + (Me Mr + Ma Test) dc 

rRpaf 2 to 8 m i c roseconds after sRpaf * 

* (see ca I i brati on procedure) 
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Read Deskew Ti mers Rever!.e 

sR lar @ + (Ma Mf + Ma Test) dc 

rRlar 2 to 8 microseconds after sR lar * 

sR2ar @ + (Ma Mf + Ma Test) dc 

rR2ar 2 to 8 mi croseconds after sR20r * 

sR3ar ® + (Ma Mf + Ma Test) dc 

rR3ar 2 to 8 mi croseconds after sR3ar * 

sR40r @ + (Mo Mf + Ma Test) de 

rR4ar 

sR50r 

rR50r 

sR60r 

2 to 8 microseconds after sR4ar * 

® + (Ma Mf + Ma Test) de 

2 to 8 mi croseconds after sR5ar * 

@ + (Mo Mf + Ma Test) dc 

rR60r 2 to 8 microseconds after sR6ar * 

sRpor ~ + (Ma Mf + Ma Test) de 

rRpar 2 to 8 microseconds after sRpar * 

* (see calibration procedure) 

R6at Ma Test M6s + Ma Test 

R5at Ma Test M5s + Ma Test 

R4at Ma Test M4s + Ma Test 

R3at Ma Test M3s + Ma Test 

R2at Ma Test M2s -t Ma Test 

Rlat Ma Test MIs + Ma Test 

Rpat Ma Test Mps + Mo Test 

3 

Read Bus Signals 

RIo R lof + R lor + RIot 

R20 R2af + R2ar + R2at 

R30 R3af + R3ar + R30t 

R4a R4af + R4ar + R4at 

R50 R5af + R5ar + R5at 

R6a R6af + R6ar + R6at 

Rpo Rpaf + Rpar + Rpat 

Amplitude Error Sense 

sAe Aes Ma 

rAe lO f.1sec after sAe 

Amplitude Error Detect 

Aes =- Read Amplifier signal less than Tho 
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INSTALLATION, MAINTENANCE, AND ADJUSTMENTS 
Models 9246P, 92461 P, 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 
servic ing 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) for input/outpul' 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 1S 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 Unil' Chassis (S) re­
spectively; P43 is inserted into location 24V of the V chassis, 
and P44 is inserl'ed into location 3S of the S chassis. If an 
additional Tape Electronics Unit is used from f'he same control 
unit, another P43 - P44 is used with P43 inserted into location 
25 of the chassis 5 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 Vand P40 into location 11 G of the SDS 910 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 J 1 of the Potter Power Suppl y 
chassis and P5-C is inserted in location J5 of the same 
chassis. 

C-5. READ HEAD CABLE, P1-R 

Connector P1 of the read head cable from the tape unit head 
box is inserted into location J 1 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 into location J2 on the S chassis. 

D. TERMINATION MODULES 

One ZK57 Termination Module is inserted into location 2S 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 I ists 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, 60-cycle primary power 
source is made at the bottom rear of the cabinet. The primary 
power source shall be capable of handling a load of 20amperes 
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 breaker and ON-REMOTE switches to ON. 
Appl ication 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 appl ication to the computer. 

Power appl ication 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 J 1 of the 
preceding tape unit Power Distribution Panel. With the ON­
REMOTE switches of all units set to REMOTE, power will be 
appl ied to all systems when computer power is turned on. 

F. MAGNETIC TAPE SYSTEM ADJUSTMENTS 
AND CALIBRATION PROCEDURES 

Outlined below are the procedure~ for performing all adjust­
ments for the SDS portion of Models 9246P, 92461 P, 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 900029B, and in the 910/920 Maintenance Manuals, 
SDS 900048A and SDS 900049A. 

F-l. OSCILLATOR, 15 Kc, 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. OSCILLATOR, 60 Kc, Mcc 

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

F -4. THRESHOLD ADJUSTMENT, AMPLITUDE SENSE, Tha 

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

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

level. 

F -5. THRESHOLD ADJUSTMENT, PEAK DETECTOR, Thd 

These adjustments are to be performed for each 9246P, 92461 P, 
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., EOMOOOlO). 
d) Adjust the top potentiometer on 21 Q for a + O.5-volt 

level. 
e) At computer console, execute a Magnetic Tape 

Write (i.e., EOM00050). 
f) Adjust the top potentiometer on 20Q for a + O. 5-volt 

F-7. CLOCK SIGNAL, Mc 

a) On the control panel, rotate UNIT SELECT switch to O. 
b) Rotate DENSITY SELECT switch to 200. 
c) Using manual controls, position the tape off the Load­

Point marker. 
d) Press the AUTO pushbu'tton. 
e) On the 9246P, 92461P, 92462P Electronics Unit, row 

S, position the T -0 (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 
OU 
100L 
77777777P 
B.P.3set 
B.P. 4 set 
W 

level. #- 0 7 A trC" I ,A'"I i .,i.!~'·"· 
'T" (Y'''. It '# 

This sequence of instructions will cause a continuous 
block of data to be recl)rded. The tape w ill not move 
because of the T (Test) mode selected in step (e). At 
the completion of any adjustment/s, the T -0 switch 
should be returned to 0 position. 

F-6. GAP DETECTOR, Gap -,-.. pG l4b:- (~[ ~O)tJ !>" () , 

a) Operate magnetic tape unit in manual mode (STOP D ().; 
indicator I it). i L 

b) Remove BC 10 modu I e located at 8V. -/ '1'" 
c) Clip lead Cf at 8V6 to M start Q2 at 15V35. 
d) Sync the scope positive on M start Q2 at 15V35. 
e) Program the computer to execute the following [< .. ' 

commands: 

Location 
100 
101 
102 
103 
104 
105 
106 

Instruction 
00000000 
071 00106 
041 00104 
o 01 00102 
00200010 
001 00101 
00037400 

Note 
HLT 
LOX 
BRX 
BRU 
EOM 
BRU 

(CONSTANT) 

M start Q2 should occur approximately every 7 milli­
seconds. 
f) Observe Gap at 7V14. 
g) Ground (Do) at 14V29, thereby making Da true and 

enabl ing 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. 

,i) Remove ground from 14V29, and ground (Db) at 
14V16, thereby making Db true and enabling Gap 
Detector for 556 bpi. 

j) 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 14Vl0, 
thereby making Dc true and enabling Gap Detector 
for 800 bpi. 

I) 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 BClO module in 
location 8V. 
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h) Observe Mc at 9K15. 
i) Adjust potentiometer R 10-2 on 9K for a signal duration 

of 2.0 microseconds. 

F-8. FIRST CHARACTER BIT DETECT, Cfba 

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

b) Observe Cfba at 6V5. 
c) Adjust potentiometer R 10-3 on 6V for a signal duration 

of 17 microseconds. 

F -9. 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). 

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

d) Observe Cfbb at 4V5. 
e) Adjust potentiometer R 10-3 on 4V for a signal duration 

of 6 microseconds. 

F -10. FIRST CHARACTER BIT DETECT, Cfbc 

a) This adjustment is required for 92482 configurations 
only. 

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 Cfbc at 2V5. 
e) Adjust potentiometer R 10-3 on 2V for a signal duration 

of 4 microseconds. 

F-l1. CHARACTER GATE WRITE SKEW, Cgsa 

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

b) Observe Cgsa at 6V15. 
c) Adjust potentiometer on R 10-2 on 6V for a signal dur­

ation of 34 microsec.onds. 



F-12. CHARACTER GATE WRITE SKEW, Cgsb 

a) This adjustment is required for sysf'ems using 556 bpi, 
recording density. 

b) Perfc)rm 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 R 10-2 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 outl ined 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 outl ined in paragraph F-7, 
steps (a) through (g). 

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

c) Ground Rpm at 13K28. 
d) Observe Wes at 9K5. 
e) Adjust potentiometer R 10-3 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, 92461 P, 
or 92462P Elect'ronics 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. 
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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) Repa:lt 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 R 10-3 on 3Q for a Dr signal 

duration of 1.0 second. 
f) Position the tape forward and repeat steps (d) and (~) 

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 at 3Q 15. 
b) Perform paragraph F-16, steps (d) and (f). 
c) Adjust potentiometer R 10-3 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 O. 
b) Rotate DENSITY SELECT switch to 200. 
c) 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 -0 switch to 1. 
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 block .. " stopping after each record. For example: 

1Z 
OU 
IDOL 
77777777P 
B.P.2set 
B.P.4set 
W 

This sequence of instructions will cause a continuous block of 
data to be recorded. The tape wi II 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 D 1 at 2K5. 
i) Adjust potentiometer R 10-3 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 at 3K 15. 
c) Adjust potentiometer R 10-2 on 3K for a signal duration 

of 1.6 mi lIiseconds. 



F-20. CONTROL TIMER, D3 

a) Repeat paragraph F -18, steps (a) through (g). 
b) Observe D3 at 3K39. 
c) Adjust potentiometer Rl0-l on 3K for a signal duration 

of 20 milliseconds. 

F-21. CONTROL TIMER, D4 

a) 
b) 

Repeat paragraph F -18, steps (a) through (g). 
Observe D4 at 3K5. 

c) Adjust potentiometer R 10-3 on 3K for a signal dura­
tion of 14 mi Iliseconds. 

F-22. CONTROL TIMER, D5 

a) Repeat paragraph F-18, steps (a) through (g). 
b) Observ~ D5 at 2K15. 
c) Adjust potentiometer Rl0-2 on 2K for a signal dura­

tion of 350 microseconds. 

F-23. CONTROL TIMER, D6 

a) Repeat paragraph F-18, steps (a) through (g). 
b) Observe D6 at 2K39. 
c) 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 O. 

b) Rotate DENSITY SELECT switch to the highest density. 
c) Press AUTO pushbutton. 
d) Load the Magnetic Tape Test Program, SDS Catalog 

No. 074001, into the computer. 
e) Perform the procedure for setti ng up the program for a 

continuous write. For example: 

1Z 
OU 
77777777P 
B. P. 3 set 
B.P.4set 
W 

f) Monitor each of the Read Amplifier test points (TPl) 
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-peak 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 mi croseconds. 
e) Monitor Tha at 19Q12 and adjust the top potentio­

meter on 19Q to restore Tha to its nominal +3.5-volt 
level. 

4 

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 Loao-Point. 
c) Read the recorded tape and monitor Cgra at 6V3? 
d) Ad just potentiometci R 1 0-1 on 6V for a si gnal 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 recordeo tape and monitor Cgrb at 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 Cgrc at 2V39. 
c) Adjust potentiometer Rl0-l 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 Cd at 9K39. 
c) Adjust potentiometer R10-1 nn 9K for a signal ouration 

of 0.5 microsecond. 

F-30. READ DESKEW TIMERS FORWARD, R6af through Rpcf 

a) On the Control Panel, rotate UNIT SELECT switch to O. 
b) Rotate DENSITY SELECT switch to 556, or 800 depend­

ing on the master alignment tape and the system. 
c) Load and thread the master a I i gnment tape onto the 

tape transport. 

d) 
e) 

f) 

g) 

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. 

Press AUTO pushbutton. 
Load the Magnetic Tape Test Program, SDS Catalog 
No. 074001, into the computer. 
Perform the program procedure to designate a read 
forward, for example: 

lZ 
OU 
B. P. 4 set 
R 

While th~ is movin~' the forward direction, 
monitor ~ through Rpa at 25Q14 through 
19Q14 respectively, to e ermine which signal falls 
the latest. This entails synchronizing the oscilloscope 
on one channel, e.g., 25Q14, and observing it and 
all others unti I it is ascertained which channel falls the 



h) 

j) 

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 signalsmay be 
observed. 
From the channel noted in step (g), ascertain which 
Read Deskew Timer Forward (R6af through Rpaf) cor­
responds with it. For example if step (g) indicated 
that R4a 23Q14 fell the latest, then R4af, 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 mi croseconds. 
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. 

signals fall coincident in time. A nominal amount of 
jitter in these signals may be observed. 

F-32. WRITE DESKEW TIMERS, M6s through Mps 

a) 

'-~,.,) 

Turn all potentiometers associated with the Write ~", ',' 
Deskew Timers to their ~ co~ .. ten;I.81~!!Iise =,,",\1<, 

setting. t-\A~ c... ..... "t!.-'cw l~ ~;. 

Perform paragraph F-24, steps (a) through (e), except 
set the DENSITY SELECT switch to 556 for 9246P or 
800 for 92462P. 
Observe the Read Deskew Timers Forward, R6af 
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 otbers. Note this 

channel. If several channels appear to fall at ap­
proximately the same time, only one need be selected 

F-31. READ DESKEW TIMERS REVERSE, R6ar through Rpar and noted. A nominal amount of jitter in these sig-
nals may be observed. 

a) Perform paragraph F-30, steps (a) through (f), except d) Determine the Write Deskew Timer that corresponds to 
in step (f) position the tape at the End-of-Reel and the Read Deskew Timer Forward noted in step (c). For 
perform a backspace function by striking the B key on example, if R3af fell the latest in step (c), then the 
the typewriter. corresponding Write Deskew Timer is M3s, 15S39. 

b) Perform paragraph F-30, step (g). Observe the corresponding Write Deskew Timer, and ad-
c} From the channel noted in step (b), ascertain which just its associated potentiometerfora signal duration of 

Read Deskew Timer Reverse, R6ar through Rpar cor- 3 microseconds. 
responds with it. For example, if step (b) indicated e) Synchronize the scope on, and observe, the Read Deskew 
that~, 19Q14, fell the latest, then Rpar, TimerForwardnotedinstep(c). Observeeachofthere-
18Q~ the corresponding Read Deskew Timer mai ning Read Deskew Timers Forward, and ad just the po-
Reverse. Monitor and synchronize the scope on this tentiometeron the associated Write Deskew Timer such 
channel (e.g. 18Q39). Adjust the potentiometer that the Read Deskew Timer Forward signalsall fall coin-
corresponding to this channel for a signal duration cidentwith the one the scope is synchronized on. Adjust-
of 3 mi croseconds. ment of the Write Deskew Timers affects the positioning of 

d) Whi Ie observing and synchronizing the scope on the the Read Deskew Timer Forward signals and not their period. 
channel ascertained in step (c), observe and adjust A nominel amount of jitter in these signals may be observed. 

all other Read Deskew Timers Reverse such that 0 .. 11 c ~. " _I _ /I _ c () _, r , ~ 
t::r::" ~~ ~~" C~{e ,-, .. ~ t.,.ct,f j ,~<:~ t-~, '. '(7F~"" (," 

(' ~~~v~~{f 4-('~) »~oU·'k· . .u,~ ~ /' 
.~ CJ,e1.., t.. .. ;"t C~ (d 

?!-'f/r~- , 
-l~; , rr-t t~+ 

o 
:jJr 
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NOTES: (/"yL£SS OTNE.RWIS£ J'PECIF"IEI:) 

(] NATEPIAl: CNAS-SY.S'- S'TEEL,I CAD 
PLATEb,l C'L£A~ CNRONATE O/p,oEO. 
H"AR/)WARE -STe£L." CAL) PLATE/). o "iNSTALL AS FOLLOWS' (A~TER PEMOI'INC; 
WI.PES ~PCUNf) kc:'EPTACLc .. ,ltJ'J /H '1SS0-' 
CIATet) 910/3~O CONP(/TE~; 
/~ (,lA/IT IS FIRST INTERLAC'E liSE/) -
/#S'TALL P/O /h' RECEPTAClE .J(Cc1) I P// 
tAl PECEPTACL£' /(~Sti) OF roNP"'~ 
IF UNITIS SECONt) INTERLACE USC'!)­
/ll/.5'TALL P/O' lQ pcC'EPTACl.E~;;J/~S:lJ~ 
1=// /// PECE'PTA':l e '/(¢4L) ~F F/RST 
///TERLACE. C'A8L n -"~E'~" Lt)A/t; 

POWER C-48L£ cNl)S4~£ TA(;(;ED AJ" 
TO /JEST/NAT/ON IN ASSOC/A"£J) 
9/0/920 Cal/Pl/T£R,,' 
CABLE IS S~T L ON{P. 

4. CHASSIS L.ETTER DES/r;"yATtON IS ~ • o '~EUOVc 80TH S/£)£ PANE/.St NOUN7 
70 PANELS Fl/RAI/SNEb WITH CO.4lP(lT~~ 
USIAIG EX/ST/NG' HA~DJV""R£. 
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1= If unit is to be a "W" Interlace~ remove the following wires: 

From 
44L6 

44L29 

To 
44L44 

44L44 

(around connector 43L) 

(around connector 43L) 

and install ZK55 in location 43L 

2. If unit is to be a "Y" Interlace, remove the following wires: 

From 
44L8 
44L24 

To 
44LA4 
44L44 

(around connector 42L) 
(around connector 4ZL) 

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. 
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