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INTRODUCTION

This manual is written for both US and World Trade
usage. It contains sections for adjustments,
diagnostics and parts manual.
Product Name Product Code

Magnetic Tape “Selectric’” Typewriter . ....... 23
“Selectric” I/O Typewriter .. ............... 22

For model numbers, see the inside rear cover.
ADJUSTMENT SECTION

Purpose

This section provides experienced service personnel
a reference for the most commonly used adjust-
ments. Refer to other Product Service publications
if additional information is needed.

Adjustment Identification

The headline of each page shows the product name,
product code and the name of the mechanism
covered on that page. Each adjustment is indicated
by a black frame number on the top left corner,
followed by the adjustment name and mechanism
code/reference number. The machine mode, the
view of the drawing and safety precautions are also
noted when required.

Adjustment Sequence

The frame numbers indicate the sequence of adjust-
ments. One adjustment could affect a following
adjustment. Therefore, check all the following
adjustments in that mechanism. A vertical red line
indicates the end of the mechanism.

Red numbers on the bottom left corner of the frame
indicate adjustments out of sequence that could be
affected and should be checked.

Adjustment Procedure

The part to be adjusted is colored red and a red
arrow shows the direction of movement. Tolerances
and/or additional information on how to perform
the adjustment are shown when required.

Always use the adjustment tolerance shown in the
publication with the latest date.

Call Reporting (US Only)

Mech. code, fail. code and part ref. are not required
on MT/ST calls. All other applicable entries are re-
quired.

DIAGNOSTICS SECTION

Function Checks — Provide a reliable procedure to
test the different mechanisms for failure.

Flow Charts — Provide a block logic procedure of
finding problem areas.

Diagnostic Tapes — Contain prerecorded informa-
tion designed to test functions and help diagnose
machine and/or formatting problems.

PARTS MANUAL SECTION

Introduction

This section contains parts drawings of mechanisms,
reference numbers and other special information. It
must be used with a separate part number/price list
which contains reference numbers, part numbers,
part descriptions and prices.

Mechanism Identification

The headline of each page shows the product name
and product cofe covered on that page. The head-
line of each fr}fne shows the mechanism name and
the mechanism code covered in that frame. Numer-
ical part references separated by a dash (e.g.,
22-174) refer to another mechanism for ordering in-
formation. The mechanism numbers precede the

dash. Some mechanisms require more than one
frame. However, each mechanism consists of a group
of parts that work together to perform a function.

Parts Identification

Red numbers indicate the reference number of a
part, a bill of material (B/M) or an assembly.

Red blocks within a frame indicate either one, or a
combination of more than one, of the following:

° Differences between features.

° Different levels within the same model (level
1, level 2, etc.).

(4 Field replacement parts.

L] Bill of material (B/M) or assemblies (shown
with a description — parts shown in the draw-
ing).

o World Trade application or differences.

If different levels exist, which can be used for all
models, only the newest level is shown in the draw-
ing. However, the part number/price list will show
all level parts.

Some parts are shown for assembly purposes only
and do not show a reference number. Replace these
parts by ordering either the assembly or a later level

part.

Parts Ordering

Locate the mechanism in which the part functions
by using the contents page. Note the mechanism
code, find the part in the drawing and note the refer-
ence number. Use the mechanism code/reference
number to locate the part number and price in the
part number/price list.

World Trade should use the country’s procedures to
find the prices.

Features and devices (MESs) or specification
changes (SERs) wished by the customer, must be
ordered through CE management and branch office
sales.

Replacement parts for features, devices and SERSs,
not shown in the parts manual, must also be ordered
through CE management and branch office sales.
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Motor & Drive, Cycle Clutch

1 Drive Shaft End Play (67-10)
Note:
N Rewind Gear Lock Screw
o Must Be Tight & Lead

Sleeve Free
- .001""-,003"
(0,03-0,08mm)
[ 7
7

z A

2 Belt Tracking (66-10)

A | o=

—— Centered

3 Belt Tension (66-57)

4}

Max. Tension
Min. Noise

4 Motor And Fan (66-40)

Align Oil Hole With Upright
Lug On Bracket

(66-11)

Flush

4

—

5 Pointer Bracket (69-26)

Timing Pin In
Timing Holes

Stepping Cam

6 Cycle Clutch Armature Height (68-19)

Add Or Remove

.020”
(0,51mm)
Below Centerline

RE

Shims

7 Armature Front-To-Rear (68-19)

Lead
Sleeve

R i

@

Armature

8 Armature Vertical 3
(68-17) —=~—005

(0,13mm) Feeler Gauge

53

ey

.008"-.015"
(0,20-0,38mm)

9 Cycle Clutch Magnet Position (68-30)

.002"-,005"
(0,05-0,13mm)

-
kj Manually
/ Attracted

|

10 Cycle Clutch Magnet Stop (68-31)
Adjust
Flush With
Residual

11 Backlash Detent (68-8)

4 to 7 Degrees
Rotation Between

Detent

H H Cycle Clutch
Armature
) et 9 Ll —— | e - Ll | Latched
- Ve oee) o U
= s |
U U~ 6




2

Cycle Clutch, Rewind Shaft, Bias Clutch, Cartridge Interlock

~_ Lead Sleeve Lug

Cycle Clutch

40 Deg. to 80 Deg.
Spring To

turning the driven pulley c.c.w. until the lead
sleeve just touches the armature.

. With the lead sleeve just touching the armature,
read the degree wheel.

. Now rotate the driven pulley c.c.w. until slip
occurs.

MT/ST [23]
12 Lead Sleeve (67-18) 13 Cycle Clutch Spring Slip Point
Add Or Remove Shims HOW TO MEASURE LEAD (67-19)
-1 1. Manually pick the armature. Lc?osen - Tighten Fixed Sleeve
l 2. Advance the lead sleeve fully c.c.w. to its maxi- Slightly r;f Latched
T mum lead position. X
L 3. Advance the entire drive sleeve assembly by $

el

(0,03-0,05mm)

o))

7/11TITTIRS

in. The diff . "~ Release Armature
Extretmie:Rean & I::zc:n:;eisdlzgrdee SR S Rotate Drive Sleeve And Rotate Driven
i To 330 Deg. - 335 Deg. Pulley to 0 Deg.
14 Rewind Shaft Position (71-19) 15 Helical Gear Position (71-21) 16 Bias Clutch Arbor Clearance
. Il .001"-.002" oz —=

012" (71-44) (0,05mm) = (7148)
(0,30mm) ’

e

P,
Q

g

17 Low Bias (71-45)

e

|

iR
!

40, 59, 62, 66

Fa

Use 100 Ft. Tape

Adjust for 89 Ounces
(227 — 255 Grams)

18 Bias Solenoid Position (72-11)

.005"-.010"" —=!
(0,13-0,25mm)

-

{F

19 Bias Solenoid Backstop
(72-1)

20 Cartridge Interlock (78-32)
.010"-.020"

(0,25-0,51mm)

Overthrow After

|

| Cartridge

| COC) IS —

KR

ey

i |

.005"-.015"
(0,13-0.38mm)

Transfer
With f\/ﬂ
L—
]

yE)

Q

|
L

—_—
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Drive Sleeve, Emitter, Stepping -3

21 Drive Sleeve Pre-Load
(69-24)

Gauge Between
Retainer & Casting Only

©

.
W
g !

Tighten With
Feeler Gauge
Removed

Q)

(69-2)

O

22 Headslide Cam (69-23)

Headslide Cam

Headslide Roller

@ 005" @ Overlap Cam ‘
Remove All Play (0,13mm) Gauge Tigh .015"-.030"
24 And Tighten e (0,38:0,76mm)
23 CB Timing (70-25) (69-7,8,9) 24 Emitter Arm (69-20)
cE Loosen |
Cx Check Through
MT/ST CONTACT TIMING Full 360 Deg.
Contact | Make | Break | Name
See Timing Chart
For Make & Break cB 1 135 (340 [Char. Stored
cB2 165 |025 |Relay Timing
CcB3 300 |160 |Record Timing
CB4 [025 (245 |Thy. Control iy
CB5S 235 |025 |Cycle Clutch
CB6 220 |330 |Backstroke
cB7 240 |[350 [Stepping
cBs8 038 |144 |Forestroke

Centered

25 Emitter Basket (70-1) 1

w

Emitter Asm. Parallel

. Head Position On
Search Must Be Correct.

2. Degree Reading 28 Deg.
& Headslide Contacting
Cam. (30 Deg. on Reader)

9th Pole Piece

59, 64, 67, 68

26 Stepping Shaft End Play
(74-23)

7 .004"-,008"
_’I (0,10-0,20mm)
End Play
\

Position
So That Only
Pin Contacts
Ratchet

(74-31)

27 Stepping Magnet Armature (74-19)

.001"-.007"

Bottoms (0,03-0,18mm)

At 250 Deg.
R
(0 0 «

&

Manually
Attracted
Adj. Forestep

Armature In Same

Way

30




-4- Stepping, Sprocket Assembly, Tape Chute, Tape Bin, Torque Limiter

MT/ST [23]

28 Forestepping Finger Eccentric (74-12)

29 Backstepping Finger Eccentric (74-12)
Note: With “0" Cam Installed

30 Stepping Magnet Armature Eccentric (74-21)

Keep Eccentric
In Bottom
Of Motion

(0,08-0,13mm)

Adjust With Degree Wheel

At 250 Deg. * 50 Deg.

Note: "0 Cam Installed

Use .004""-.008" (0,10-0,20mm)

.015"-.019"
(0,38-0,48mm)

\’/
~

Use .004"-.008"
(0,10-0,20mm)

Keep Eccentric In
Top Of Motion

.010"-.025"
(0,25-0,64mm)

At Rest

31 Sprocket Assembly (80-3)

Sz
I

Loosen

Move Sprocket In

Correct Position

Move Sprocket
Out

(80-16)

Position So That
Tape Is Centered

o . In Chute Leader
Note: Use arbor and collar to maintain minimum

46, 62, 64, 66, 67, 68 endplay with no binds. Set ratchet against bearing. 35,37,69,74 35

35 Tape Bin Locating Stud (81-18) 36 Leader Stop (81-13)

34 Tape Guide Roller
Bracket (80-1)

Leader

Rollers Flush
Against

Position So
Tape Centers
In Tape Bin

Vd
ol e

Tape Bin

|~

1/2 to 3/4 Of First Hole
Exposed

37 Nylon Stop (87-86)

Tape
Chute
Center
LInder

/T
Chute ﬁj r—

N e

38 Torque Limiter Arbor (73-24)

Loosen Two Screws
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Torque Limiter, Detent Solenoid, Tape Drive (Search)  -5-

39 Torque Limiter Shaft (73-17)

46 Center

.001"*-.003"
(0,03-0,08mm)
End Play

40 Torque Limiter Output (73-25)

Right Station Only
Tape and Leader
Removed

Install Additional
Clip

Loosen

41 Detent Solenoid Plunger (76-12)

.050"-.065" ——!la—
(1,27-1,65mm)

Times 5

Blade

20-25

Reading

(100-125gm)

45, 49

42 Detent Out Contacts (76-26)

il

.005"-.015"
(0,13-0,38mm)
Movement After
Transfer

43 Detent Solenoid Backstop (76-1)

375" £.031" 11
(9,562 £ 0,79mm)
Clearance

Provided By

Backstop

44 Detent Lever (74-3)

Stepping
Detent

8

Detent
.001"-.003" Stud
(0,03-0,08mm)
End Play

45 Detent Actuating Lever (74-1)

49 Solenoid Energized

.002"-.008"

46 Search Arbors (73-16)

(0,05-0,20mm)

47 Search Solen

.080"
— ~<—(2,03mm) ’ —lle— Thickness
“ I With Plunger h’” Overlap Shaft By Of Lever

oid Backstop (82-40)| 48 Load Search Shaft

(82-37) (82-35)

Search

Lever T

At Rest Thickness Of Lever
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Tape Drive (Search), Search Position Magnet, Headslide Bearing, Station Platform, Tape Support

MT/ST [23]

49 Search Shoe Clearance (76-22)

.010"-.020"
(0,256-0,51mm)
During

Search

Shoe Must Clear
Spring On Unload
Or Rewind

50 Load Search Contacts (82-41)

.010"-.020"
(0,25-0,561mm)

Loosen

Overthrow After Transfer
In Search Or Load Operation

Kwwonty

51 Search Position Magnet (82-13)

005"-.010" L

\(I(;,1h33,25rr:m) Flush To .005" (0,13mm)
ith Magne Above

Energized

1 Jl\““"“

52 Search Position Magnet Upstop

s

.010"-.020"
(0,25-0,51mm)
Overthrow After
Transfer

53 Search Position Magnet Contacts (82-18)

54 Headslide Bearings (77-2)

55 Cartridge Locator Pin (78-25)

Station Block (78-12)

Center

007" + 001"
(0,18 + 0,03mm)

—

57 Tape Support Pivot
(79-42)

Adjust So Tape Support
Drops Freely From Up
Position With Spring
Attached

[ﬁ o

58 Tape Bed (79-2)

Center Tape Bed + .010" (0,25mm)

Adjust Height So Head Is
Parallel To Bed To
Within .001*" (0,03mm)

Loosen

62, 64, 66, 67

59 Head To Tape (79-43)

.014" (0,36mm)
Feeler Gauge Here
Machine Fails In

1

PB Each Cycle
ol
@ @ Ecc. In
7 lol Lower
.010” (0,25mm) Half Of
Feeler Gauge Its Motion

Machine Will Play
Back Properly

:VIT READER (Loﬁ and Right Stations)

HWN

. Position an uppercase “’N" (1-5-8) under the-head.
. Turn on the head alignment switch in the MT Reader (continuous run).
. With a .010"" (0,256mm) feeler gauge inserted between the tape

PO
.|

. The comole WI| now

. With a .010"" (0,25mm) feeler gauge between the tape support arm

Install the “input from tape reader/output to lights’’ program steps
described in the head alignment section for the MT Reader.

support arm stop and the tape support eccentric stop, the 4-16-64
bit position lights should glow steadily. (New method—keybuttons
8—6-4 ) With a .014” (0,36mm) feeler gauge you should have no lights.

Posmon an uppercase “N" under the head (1-5-8).

T
T.T.R. (ready = 1 bit — EOT =8 blt)

stop and the tape support eccentric stop, the error and ready light
should glow steadily. With a .014"" (0,36mm) feeler gauge you

should have no lights.
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Tape Support, Head Alignment

60 Tape Support Solenoid (79-9)

.005"-.010"
(0,13-0,26mm)
With Solenoid
Energized

61 Tape Support Solenoid Core (79-55)

Manually
Operated

Plunger Attracted — Adjust Core Until It
Contacts Plunger — Backoff 1/2 Turn

62 Sprocket Adjustment (80-5)
(Along The Tape) ~ForTTR
Section A" of Master Tape
Adj. sprocket for:
1. Both lights
. No lights (With good
tape and TTR at
sprocket hole)

Sprocket Hole Under

Head Gap \
[ 8]

MT/ST — Adjust For

Continuous 1 & 8 Bit MT/SR

Or No Bits With Good ® Error Section A" of Master Tape
Tal ©0n Adj. sprocket for error light
pe R
eady and ready light

63 Along The Tape (Comparator)

Note: After developing a magnetic tape. Remove the
developer before winding the tape back into the cartridge.
Failure to do so can cause machine problems.

64 Head Alignment (77-10)
(Across The Tape)

TTR
Section B’ of Master Tape
Adj. head for no lights except

65 Across The Tape
(Comparator)

MT/ST — Adjust For
Continuous 1 Bit

“‘c" light next to CE Aid Switch

Section “'B"”
Adj. head for error light and
ready light

66 Head Alignment “Along” (80-5) TTR — Head Alignment check Section A" Of Master Tape
7 bit in reference code
with comparator
— Adj. Sprocket Eccentric
sTEp 4 ——3—0ISPLAY—2 ——1 cLEAR For Continuous 16 & 64 Bit
© . BYTE KEY
RESET TEST 4 TEST 3 TEST 2 TE: 1 18 14 8 a 0 7
i) ®@ O O O O O] 1 67R
Vor B4 QBT PB4 PBS PB2 PBI DISFLAY 4 2 a7
Low  E oPS  OP4 OP2 OPI DISPLAY 3
04 2 DISPLAY 2 3 69R
Y4 Y2 DISPLAY |
4 0
5 0
Note: Address Byte O To Process
Third Tape Recorder — Along

CONTROL PANEL - CE CONTROLS

“Ready’” And E.O.T. Light “On"
“C" Light “Off",

NOTE: Continuous No Bit (With Good Tapes & Read-
ing At Sprocket Hole) Is Acceptable

To Align Left Station Change Byte 1 Data To 678R

f\

Check Alignment With Sprocket
Turn To This Position Against Bias
"C" Light Is Next To CE Aid Switch
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67 Head Alignment “Across” (77-10)

Section "“B"” Of Master Tape

sTEP

RESET TEST4 TEST3 TEST 2 TESTI ID  IC

4 ——3—DISPLAY—2

Adj. Head For
Continuous 128 Bit

[0o0o @000

Note: Machine tolerances
may be such that the 128, 4

and 1 bit position lights occur
simultaneously. If all three

Y
—nus

AOW Eq OP7 OP6 OP5 OP4
Busy 08 07 06 05 04 2" ol PLA
Y Yo Y9 Ye vy7_vé v5 v4 v3WQvz v SPL
sl o [l s el s e e ]e]x]
BUMP 1024 52 25 128 64 32 _16 8 a 2 ]

lights are “ON"’, the alignment
is acceptable.

S

WORD __ duWP.
s Ps

EDIT__DATA
AUTO PROC __ADDR__PROG)

Loosen Slightly\o
%

CONTROL

PANEL - CE CONTROLS

Third Tape Recorder — Along
“Ready” And EOT Light “On”
“C" Light “Off"”

68 Head Position O n Search (82-49)
Check Reading

Latched

Cam Contacts
Headslide At Minus
(—) 28 Deg. From
Reading (-30 Deg.
53 For MT Reader)

69 Rewind Switch Position (80-10)

Position So Switches Are
Transfered With

.005* (0,13mm) Min.
Overthrow With Tape In

Chute

Note: Must not cause
Bind When Tape
Evyelet Passes Rollers

32

70 End Of Tape (79-29)

With Tape Under Roller
Position For .015"-,0256"
(0,38-0,64mm) Overthrow
After Transfer

71 Tape Support Switches (79-47)
,002"-,010"
(0,05-0,256mm)

o Against Stop

O

72 Home Position Contact (77-33)

ey

e

.003""-.006"
(0,08-0,15mm) Rise

(77-33) Break At 20 Deg. £ 5 Deg.
Remake At 340 Deg. * 5 Deg.

A —
\

L%

NOTE: Both TTR N/O Contacts Make
At 340 Deg. + 0 Deg. - 5 Deg.

(MT/ST Machine At Rest)

Y
\ Break At 15 Deg. + 1 Deg.

T T
S

73 Home Position Contact (77-34)

o Form

p—

Make At 20 Deg. * 3 Deg.

(MT/ST Reader)

1"&? Pu—y

_il

5
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74 Leader Sense Switches (80-31)

Rollers
Against
32 Leader

™

.035".045"
(0,89-1,14mm)

75 Station Cover Magnet

(81-43)

.001"-.005"
(0,03-0,13mm)

.055" + 005"

(3142) (1,40 £ 0,13mm)

Leader Sensing, Station Covers, Head Cable Clamps 9-
.055" + .005"
(1,40 + 0,13mm)

(81-47) (8141) .001"-.005"
010" End Play (0,03-0,13mm)
(0,26mm)

i 1

Y Position So The Cover
Just Touches Pin
When Cover Is Closed
With Magnet Energized

‘F(

Adjust So That Lock Pin
Enters The Slot In The Cover

76 Tape Station Cover Adjusting Nut (81-3)

.010"-.020"
(0,25-0,51mm)

Adjust For Minimum Clearance
Between Front Flange & Cover

Top Flange (87-7)

Front Flange

Adjust For Minimum Clearance
Between Front Flange & Cover

78 Head Cable Clamps (77-15)

CE =

g

/

[

Loosen & Position
At 20 Deg. £ 10 Deg.

Center Cable
On Hole

Loosen
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MT/ST TYPE ELEMENT LAYOUT SINGLE BIT CHARACTER OR FUNCTION
WTONT eSO TONT oMo
PYTYTH T2V TH
e e 1 bit (R-1) - _encode 2 5 bit (T1 - encode t
[ 1#|&]*|$|z|@|s/c ) [([1]3]|7[8(4]|z|2|5|6/0(9 T-0 2bit (R-2) - encode 5 6 bit (T2 - encode |
x|ulplciLITINlelk[R[B|x [uld[c 1 [t [n]e[k[n[b] T 3b!t(R-2A) - _encode Rev. CR 7bit Ck. - _encode z
MivIRIAlOle ] "1 IS (Wimlvr [alo|! TilsTwl T2 4bit (R5) - encode ] 8 bit (Shift) - encode Z
Glr[: | [2 [l [plaly|-lafe [: | [/]i [=[p[a]y]- | T1.2
ADJUST CHART
BIT CODE CHART TYPEWRITER ACTION
CODES READ IN TAPE OUT OF REGION IN REGION
251 c- 12457 [ n-157 ¥~ 23867|] Shift -8 1. Successive Carrier Returns Sp, Repetitive CR CR, Repetitive CR
3-147 d-245 0-23467 | z-7 RevCR -3 :
2. Carrier Return, Tab(s) Sp, CR, Tab CR, Tab
4-234 e-257 p - 256 ;- 24567 | Tab- 367 " : :
5.2 f. 14567 12567 12456 | s 35 3. Single CR, Character Sp, Print CR, Print
ot ok Besin 1odah Beo.ts 46 4. Sp. CR, Character Sp, Sp, Print Sp, CR, Print
7 247 f" 235 r 236 o 267 sz - 136 5. Character, Hyphen, Character Print, Hyphen, Print | Hyphen, CR, Print
8.124 i-126 i' 5 " 6 Bie ) 346 6. Character, Hyphen, CR, Character Print, Hyphen, Print | Print, Hyphen, CR, Print
9123|567 |u-145 |/-23456 | Auto Search - 136 7. Character Tab Pl g
0-237 k-125 v-146 ~.156 Stop Trans. - 13456 8. Sp, Bksp, Hyphen, CR, Character Sp, Bksp, Print Sp, Bksp, Hyphen, CR, Print
a-12467 | 1-23457 | w-12367| -- 12356 | Switch - 137
b-12357 | m- 467 x - 457 [-4 Prog. Search - 13467
Re‘_j Ribbon - 34567 NOTE: *If tabulation ends beyond
Ad. - 13567 region, machine stops.
NOTE: For upper case characters, add an 8 bit in every NOTE: Machines with relay 213 will print successive
case and add or delete a 7 bit for odd hit parity, ie ais hyphens in or out of the region. Machines with relay 203
12467, g is 456, A is 12468, G is 45678. will print one hyphen only out of the region.
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CE Aids, Master Test Tape Codes, Tape Storage Information
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CE AIDS

A. No step switch — opens the ground circuit for the
stepping magnets, thereby inhibiting incremental tape
drive.

B. Bit hold switch — provides a hold for the character
stored relay 76 (through its pick circuit) if playback

error occurs.

C. CE bit lights — indicate thyratron fires, thereby
indicating the bit in the bit relay register.

BIT LIGHTS

NO STEP

L

[ O |

Off

o[o[o]o[lle
o

El

Off
__©o ]

BIT HOLD

+12 volt fuse — if this fuse blows — .4 volts will be present
on the head read coil. This could cause erasure of the search
codes or of a single character.

-12 volt fuse — this fuse blown will cause all bit thyratrons
to fire every time the console is cycled.

Bit hold switch — if the bit hold switch is in the ON
position, the machine will not read reference codes on old
level machines below 83153,

MT/ST TAPES
The tapes have been coded as follows:

Example: B 08 4_20

Feb. / \k\ Manufacture

(2nd letter Day Year Code
of alphabet) (1964)

Tape life is affected primarily by the following:

Torque limiter adjustment.
Bias adjustment.

Binds, tape guides, rollers, etc.
Handling techniques.
Customer usage.

OPON~

TAPE STORAGE
Tapes may be stored in the following environment:
Temperature Range

Maximum Humiditiy

40 Deg. — 90 Deg. F 20 — 80%
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NAME

LOCATION

IDENTIFICATION

PURPOSE

Reel interlock contact

Under bias clutch

N/A

Prevents detents from being removed when no
tape cartridge is present

End of tape switch

To the rear and below tape station block

EOT (R) A 2 brown wires on O/P
EOT (R) B 2 white wires on O/P
EOT (L) A 1 wire on O/P, N/C, N/O
EOT (L) B 1 wire on O/P, N/O

Interlock console when end of tape is reached.
Picks record error and opens circuits to detent.

Tape support (pressure pad) switch

Between tape support and tape support

solenoid.

P/P A 2 brown wires on N/C

P/P (R) B 1 brown wire on N/C
P/P (L) A 1 brown wire on O/P
P/P (L) B 2 brown wires on O/P

P/P (A) opens stepping circuit
P/P (B) indicates tape support is up.

Leader sense switch

On outside of power frame just to the
front of the tape chute.

LEADER SENSE (R) A 2 white wires on O/P
LEADER SENSE (R) B 2 brown wires on O/P
LEADER SENSE (L) A 1 brown wires on O/P
LEADER SENSE (L) B 2 brown wires on O/P

Leader sense (A) opens circuit to tape support
solenoid.
Leader sense (B) operates cover unlock.

Detent out contact

Just in front of each detent solenoid

DETENT OUT (L&R) black wire on A N/C

Detent out (A) opens circuit to tape support
solenoid.
Detent out (B) opens circuit to transmit contacts.

Search position

Just in front and right of the search
position magnet

SEARCH POSITION A is on the inside

Search position (A) operates detent solenoid in
search.
Search position (B) grounds ring relays in search.

Home position contact

Just to the rear of the head slide

HOME POSITION A 2 wires on the O/P
HOME POSITION B 1 wire on the O/P

Home position (A) operates search position solenoid.
Home position (B) opens C/C till head restores in
search.

Load search solenoid contacts

Just to the right of the left detent
mounting stud.

N/A

Completes circuit to detent solenoid during load and
forward search.

Circuit breakers (CB)

To the upper left of the drive sleeve.

Numbered front to rear 1 thru 8

Provide gating for relays and electronics

Rewind sense swiich

On outside ot power trame to the rear
of tape chute,

N/A

Picks and holds relays 121 and 107 while the roller
is in the rewind slot.
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RELAYS AND ELECTRONICS (MECH. 84)
48-VOLT LOOP DIAGNOSTICS
A procedure that may be used to diagnose the cause of a ROW 3 ROW 4
blown 48-volt fuse is to systematically break the 48-volt
loop to determine the circuit that is shorted. From To From To
63-10/P 65-6 O/P 103-1 O/P 1075 O/P
There may be a slight variation from this loop on older 65-6 O/P 68-4 O/P 107-5 O/P 109-2 O/P
machines. This should be used as a guide and is not an exact 68-4 O/P 70-1 O/P 109-2 O/P 1104 O/P
wiring breakout on all machines. . 70-1 O/P 73-1 0/P 110-4 O/P 112-8 O/P
73-10/P 76-2 O/P 112-8 O/P 1129 O/P
STEP 1 76-2 O/P 76-8 O/P 1129 O/P 11210 O/P
Disconnect the 1/0 plug in the 1/0. (This will isolate the 76-8 O/P 76-10 O/P 112-100/P | 1162 O/P
1/0 from the circuit.) 76-10 O/P 79-7 O/P
79-7 O/P 82-2 0/P
STEP 2 82-2 O/P 87-5 0/P
Disconnect the cable wire in 234-11 O/P. (This will 87-5 O/P 87-8 O/P
eliminate the double input to the loop. In some cases you 87-8 O/P 90-5 O/P
can hook an ohmmeter to this lead and read the short to 90-56 O/P 90-7 O/P
the ground; if so, you can look for the short in this manner
and not blow fuses under power.) ROW 6 PANEL
Note: Turn the machine off and remove the fuse before From To From To
taking a meter reading. 158-6 N/O 161-6 N/O SW-4-A O/P| SW-4-c O/P
161-6 N/O | 1619 N/C
STEP 3 1619 N/C | 164-7 N/C
Disconnect the wire in RC 15-9C. (This will isolate the 164-7 N/C 164-12 N/Q TAPE DECK
control panel mode switches from the circuit.) 167-1 O/P 170-2 O/P From To
170-2 O/P 173-56 N/O | | As Shown On Diagram
STEP 4 173-6 N/O | 176-6 N/O
Disconnect the cable wire in 63-1 O/P. (This will isolate the 176-6 N/O 180-6 N/C
gate from the circuit.) The 48-volts are now applied only to 180-6 N/C | 183-3N/C
the tape deck. 183-3 N/C 183-4 N/O
At this point if the fuse does not blow, the short is in the ROW7 ROW 8
relay gate. If so, reinsert the wire into 63-1 O/P and follow
the cable loop disconnecting cable wires until the short is From To From To
isolated to a particular row. Then follow the row jumper 201-10/P | 214-10/P || 234-20/P | 2349 N/C
list to isolate the short to a point or particular circuit input. 2349 N/C_| 234-110/P
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1. Volts Per Division Dial 11. Trigger Input Dial
a.  Setinside dial ully clockwise. a.  Setinside dial at DC.
b.  Set outside dial at vertical volts deflection b.  Set outside dial at + ext.
required.

12. Focus — Intensity — Scale lllumination
2. Scope Probe Input Set these three dials for the sharpest signal.

Use a X1 probe. .
s P These are the most common settings; however, there may

be cases where these settings must be changed. For
example, the trigger input (9) may be set to — ext. or
internal triggering.

3. Scope Input Dial
Set at DC.

4. Vertical & Horizontal Position
Set these dials to position the signal trace at the
desired position on the screen.

When scoping the CBs, the things to look for are:

A.  Bouncing CBs — This will show up as a break in
the trace.

5. Ground Connector
Connect this to the pin J buss bar.

B. Excessive Negative Spikes — A spike exceeding

6. Stability Dial With All Dials And Connections Set 275 volts can cause a problem with the bit

(Sync.) relays.

a. Turn both dials fully clockwise.

b. Start machine cycling.

c. Turn inside dial counterclockwise till signal just
disappears.

d. Turn outside dial counterclockwise till signal
just appears.

C. CB Time and Duration.

When scoping the electronics, the signal should appear as
indicated by the signal number on that point. Most
electronic signals can be seen by triggering on CB-8 and
setting the time/div. dial at X5. The volts/div. dial should
be set for the most readable signal. When reading the
output from the read head, a lower sweep setting will be
necessary.

7. Calibrator
Turn dial to cff (for using this dial refer to
scope operator manual).

8. Magnification Dial (Time)
Set at X1.

9. Trigger Input Connection
Inductively couple to trigger required.
(Do not connect 48V directly to ext. trigger
input.)

10. Time Per Division Dial
a. Set inside dial fully clockwise.
b.  Set outside dial at required time sweep (an
MT/ST cycle is 50 milliseconds).
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WAVE SHAPES
CB-1 CB-2 CB-3 CB-4
Settings Settings Settings Settings
1-20 volts/div. 2-20 volts/div. 1-20 volts/div. 1-20 volts/div.
9-CB-8 9-CB-8 9-CB-6 9-CB-4
10-X5 milliseconds 10-X5 milliseconds 10-X5 milliseconds 10-X5 miiliseconds
SKIP MODE SKIP MODE SKIP MODE SKIP MODE
O/P disconnected
CBS5 CB6 CB-7 cB8
Settings Settings Settings Settings
1-20 volts/div. 1-20 volts/div. 1-20 volts/div. 1-20 volts/div.
9-CB-6 9-CB-8 9-CB-6 9-CB-6
10-X5 milliseconds 10-X5 milliseconds 10-X5 milliseconds 10-X5 milliseconds
SKIP MODE SKIP MODE SKIP MODE (not in no-step) SKIP MODE
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RECORD PLAYBACK RECORD REWIND
REFERENCE
Place Opera- Place Operation Depress
tion Selector Selector Dial In Encode Rewind
Dial In Record Play LorR Reference
Leftor Right
| [ Tape Moves In
Depress START Console High Speed
Operator Types On 1/0 Or Console Cycles Takes 61 Reverse Dir.
Depresses Console Encode Mag Head Moves Cycles
Button. Contacts Transmit Across Tape And
Signals to Console Reads Code
Rewinu Sense
i Roller Drops
‘ P v Into Siot At
Signals Stored As Indicated Bit Lights Search Codes Beginning Of
By Bit Lights, Electro- Indicate Bits Tape
Mechanics Sand Code, At Read
Proper Time, To Magnetic |
Head and Cede Is Recorded
On The Tape ’ Next 16 Cycles High Speed
Record Search Tape Move-
Code Is Bits in Center Ment Stops
Checked For Channel P
Parity
As Head Returns To Rest
Position, Code Is Read l l
é:d N‘:’"“’F" on Bits Are Console Cycle
unted. For Parity Check N Next 30 Cycles And Tape Steps
Near End Parity | o | Plavback Error Record Chock Forward Until
Of Cycle Check [——| Indicated And Bits Oxide Is Reached
Tape Is oK Tape Prevented xice s Fea
Stepped From Stepping ] l
Print Operation Or Last Cycle f: ::;:rz::e
Valid Functional Opera- 2;"2::’1 And Machine
Code tion At 1/0, Or MT/ST ° Stops.
oK Console Function
Late In Cycle
Tape Steps To
Next Track
Ready For
Next Record Console Recycled To
Cycle Read Next Code Or
Playback Stops Under
Various Controls
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ADJUST

Search, Adjust
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Dial In
Desired
Ref Number

Depress
h

SEARCH

Is This The First Is This a Repeat
Back Tdo Begin e Search Operation Mo Search To Same
On Station Add. Ref. No.
Is Ref. No.
Higher Than oL
X Does MT/ST Have
Previous One Reverse Search
Feature

T

Mag. Head Will Be Rewind
Latched Over Center Tape Back
Channel To Begin

Mag Head Will Be
Latched Over
Center Channel

[___l

F——‘

Tape Moves At 45 Inches Per

Ref. Code Is Read

Sec. Under Head Until Desired

|

Tape Moves At Rewind
Speed In Reverse Direc-
tion Under Head When
Desired Ref. Code Is
Read Tape Movement
Is Stopped.

Head Returns To Rest
Position And Tape Stops

Detent Falls Into Ratchet
15 Charac-

High Speed

ters Past Code.

Head Remains Latched
Over Center Channel.

Console Cycles Through
Check Bit Area Of Ref.
Code And Stops When

CR Code Is Read

Detent Is Removed Again
As Tape Is Moved At High
Speed In Forward Direction|
To Read Same Reference

Code Again
|

Head Returns To Rest
Position And Tape Stops
High Speed Movement.

I

Console Cycles Through
Check Bit Area Of Ref-
erence Code A And Stops
When CR Code Is Read
To Complete Reverse
Search Operation.

Space Code
Read From
Tape

Next Code Next Code | Char. Hyph.
Char. Hygh. Read From ESP SP | Read From |Bksp,
Tape Tape
Hyphen
1/0 1/0
Hyphen
CR 1/0 And
Print CR Prevent Tape
Hyphen 10 From Stepping
Print Hyphen
Next Code And Step Tape

Tape

Read From —

Hyphen Next Code

Read From

Any Hyphen Out Tape

Of Adjust Zone

Preceded By Back- far. H

space Code Will Char: Hyph,

Only Feed Tape CR1/0

o Frint And Prevent
Tape From
Stepping




-18-  Adjust, Record Failures, Record Errors

MT/ST 23]

ADJUST

CR Code
Read From
Tape

Carrier In
Adjust Zone,

Next Code Next Code
Char | Raad From Read From [°%
Tape Tape
Tab Tab
1/0 CR1/0
Print And St
CR 1/0 And

Tab 1/0
And Step

Prevent Tape
From Stepping

Isince Tape Did | cq
INot Step, Read
Isame Code Again

Tab
Tab 1/0 CR1/0
And Step And Step
Tape Tape

RECORD FAILURES

Record
Failures

Record
Errors

Character
Or Function

Proceed To

Chart

Character Function

Space - Tab
Or CR - Rev.
CR

CR - Rev. CR

Yes

I Check C1 N/O Lcr-m C5N/O

Voltage Voltage
No | | Yes o8

Yes | N/O Voltage

No

Clean Anc Adjust
Contacts

Yi
No cB5 es

Voltage

Clean And Adjust
Contacts

Check Connector
Pin 40

Check And Clean
Contact

No

Console Cycle
Clutch

Check Cycle Clutch
And Cycle Clutch
Magnet

Console Relay
Problem

Record Error —— 3

RECORD ERRORS

Record
Errors

Check Record
1/0 Only From Console  [Console Only
And 1/0 Errors
Occur On
Re-Adijust Head To Tape Check For: Proper
.008" (0,20mm) — Fails Bias Bind In Tape
.005" (0,13mm) — Operates Path Or Cartridge
Stepping Detent Relay Or
Wear E.O.T. Switch Both Electronic
Leader Sense Switch Malfunction
Pressure Pad Switch
Bad Tape
Check: Console Cycle
Clutch Extra Cycle Drive
Belt Headslide And Com-
pression Spring CB Timing
Stepping (If In Transfer)
Random Random Or Single | Single
Bit Errors
Character | Characters Or Function Record Single Bits

Functions

Record Functions

Check: 1/O Cycle
Clutch C1 Contact

Check: S/B C/R Cams.
C5 - C6 Contacts S/B
Interlock

Character | Character Or Function

Function Errors

Both

Check: Operational Transmt
Contacts, Contact Latches
And Wiring

Check: Transmit Contacts
Latches, Pushers Latch
Extensions Cable Connector
Pins

Check: 1/0 Cable Connector
Pins - 25, 27, 28, 29
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Re-Adjust Head To Tape
008" (0,20mm) — Fails

005" (0,13mm) — Operates

PLAYBACK ERRORS

Playback Errors,
Character Substi-
tuted Or Missing

Record Or Transfer
Problem Bad Tape?

Is Error On Tape?
Re-Record
Develop Tape No
1f Necessary
Playback On
Another MT/ST
1f Possible

Check: Head Alignment

(If Tape Was Recorded On
Another Station) Bias
Clutch Binds In Tape Path
Or Cartridge Stepping
Detent Worn E.O.T. Switch
Leader Sense Switch

Check: Console Cycle
Clutch. If Character Error
Check 1/0 Cycle Clutch
Check C2. If Function Error
Check C5 or C6 Check For
Repeating Cams. Extra Cycles
of 1/0 Or Console 1/0 Or
Console Drive Belt. CB
Timing Stepping Head
Alignment I Recorded

On Another Machine.

SEARCH FAILURES

Search (Rewin
Load, Unload

No

Does Load Does Unload
Work Work

Work

Does Load |

Does Unload
Work

Yes No | Yes

Search Spring, Search Detent Solenoid

No

Shaft Extension

Check: Leader
Sense Switch
Rewind Sense

Does Tape Move Forward
After Rewind For Searcl

Yes | Does Tape Move

Does Console Cycle | NO
Off Check Bit Area

No
Check: E.O.T. "A"
Check: Search Shoe [ Check: Reel Interlock, Detent Out Switch

Forward After
Rewind On Search

Check: E.O.T.B Load
And Search Shaft, Solenoid
And Switch

No

Does Console Cycle

Problem Not In

Check: Home ]Nn

Does Head l

Off Check Bit Area

Tape Deck If
It Is Really Station
Sensitive And Not
Intermittent

Searched To Wrong Number:

CEM No. 55. Search Springs
Head Position On Search
Combined With Head Align-
ment. Head To Tape Bias
Clutch Detent Out Switch A"

Position Magnet

Searched To Wrong
Number: Check:

Position Contact B

Tape.

Torque Limiter. Search

Head Position On Search
Bad Reference Codes On

Position B Latch Out
Yes
Check: Search Does The
Contact “A" Console Cycle
Yes No
Check: Search Check CB-5

Note: This should
Also Cause Problems
In Playback And
Record
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A.

PREVENTIVE MAINTENANCE

The following information is printed to assist the customer
engineer in developing a meaningful inspection procedure
for a particular machine. It is not intended that the areas
outlined below be the only areas to which the CE's
attention be directed. Each machine installation will differ
slightly in application and environment. This procedure is
to be used only as a guide.

INSPECTION PROCEDURE

Discuss the machine performance with the operator.
Repair any existing problems on the system.

Clean and lubricate the printer,

No. 10 Oil

1.
2

All bearings, rollers and pivot points
Motor (once a year)

No. 23 Grease

L ok ol o

All cam surfaces

All sliding surfaces

Cycle clutch and shift clutch springs

Upper and lower ball sockets and ball joints
All latching surfaces

Feed roll pivots

Clean and lubricate the tape deck

Every Cycle
A. Console cycle clutch 23 grease

As Required

No. 10 Oil

A. Backlash detent pivot

B Cycle clutch armature pivot

C Circuit breaker roller pivot points (light-
ly)

D.  Search magnet armature pivot

E Detent pivots

F.  Search springs (light film)

G Motor bearings

Drive sleeve rear bearing
Head slide bearings

Stepping pawl pivots
Sprocket guide rollers

Tape support pivot

Rewind sensing arm pivot
Buffer arm pivot

. Guide rollers

Any Areas Where Rust Is Apparent

OzZTrAETI

No. 23 Grease

Bias clutch

Rewind shaft gear

Search magnet armature top surface
(lightly)

Head slide compression spring

Circuit breaker cams (light film)

Helical gear

Stepping cam

Head slide cam

Torque limiter spring (through setscrew)

~remmp owmp

olykote®

Bias clutch dog plate
Bias lever fork
Stepping ratchet

Ow»=

Perform the following checks:

1.

- 8

Motor and Drive

a. Check drive belt alignment.

b. Remove belt, invert and check for cracks
and missing teeth.

c. Check belt tension.

Drive Shaft and Cycle Clutch

a. Drive shaft end play .001'-.003"
{0,03-0,08imin).

b. Check to see if cycle clutch latches at
zero degrees.

Cycle Clutch Magnet and Detent

a. Check condition of armature base rubber
bonding.

b.  Check armature residuals.

c. Make sure magnet is tight in yoke.

d.  Check for .002"-.005" (0,05-0,13mm)
clearance between the armature and cycle
clutch sleeves when manually attracted.

e, Check backlash detent binding.

1 Check backlash detent for 4 degrees to 7
degrees overthrow.

CBs

a. Remove as an assembly, clean contacts,
and lightly lubricate pivot points.

b.  Check CB timing.

Bias Clutches

a. Check for 8 to 9 ounces of low bias.

Torque Limiter

a.

If fretting or corrosion exist, completely
rebuild the cycle clutch, replacing all
parts.

Check latching surface of lead sleeve and
fixed sleeve.

Check drive (clutch slips at 330 degrees
to 335 degrees).

Check lead for 40 degrees to 80 degrees.
Remove and replace cycle clutch spring at
least once a year, at which time the end
of the drive sleeve, drive arbor, and wear
insert should be examined.

Check for a reading of 20 to 25 (100

 ADE g o ramai
grams fo 125 grams) on the gauge with an

X5 blade.
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A Leaders 14. Replace air filter annually. V. Unlock Keyboard With Machine Off — Depress
Carrier Keylever
a.  Check for wear at sprocket holes. 15. Place the test tape on the machine and run a A.  Check filter shaft clearance
b.  Ensure leader interposes properly. complete checkout procedure. B. Check interposer travel after latching (.015")
(0,38mm)
8. Detents a.  Head alignment (both stations). C. Check cycle clutch keeper clearance
b. Search and playback references one (.000""-.002"") (0,00-0,05mm)
a. Check detent solenoids for free motion. through twenty-one. D Check cycle clutch latch pawl overthrow and
b.  Check stepping detents for wear. c. Check all record functions (I/0 and clutch latch bite on sleeve
console). E. Check cycle shaft end play (.002"-.006")
9.  Stepping Shaft d.  Check all playback functions (console). (0,05-0,15mm)
F.  Check cycle clutch spring for slippage
a.  Hold the stepping cam follower arm. Push 16.  Clean all covers.
VI. Trip The Return And Hand Cycle Slowly

the stepping arms front-to-rear. No free
motion should be felt,

10. Head Slide Assembly

a. Check the cam follower roller for binds.

b.  Check for .001” (0,03mm) up and down
motion in head slide bearings.

c. Head slide must move freely with spring
removed.

d.  Check head position on search.

11. Tape Path

a. Check for sticking micro switch plungers.
b. Check tape support bellcrank for binds.
Note: Check condition of tape beds.

s Check tape chute for cracks and dirt.

12. Head Cables
a. Check for loose connections at the SMS
card block.
b. Check for proper head cable adjustment.
13. Station Cover Interlock
a. Ensure that the station cover cannot be

opened without depressing the unload
button.

I/OCYCLEA,B,C&D

Remove Type Element

A. Look for a worn type element

B. Check upper ball socket play (horizontal and
vertical)

C.  Check tilt, ring side play

D.  Check carrier shoe clearance

E Check carrier side play

Half Cycle Neg. 5 No Tilt Character

A.  Check rotate spring tension

B.  Check tilt detent side play

C.  Check tilt homing — correct any drift

Replace Type Element

A.  Check rotate for binds (pull shift arm)

B.  Check skirt clearance

C. Half Cycle WTORM — check detenting and
rotate detent side play

D. Half cycle WTOM (solid arm). Correct for any
drift over .020” (0,51mm) in negative (pay)
direction

E. Check timingon M

Backspace
A.  Check B/S rack free motion
B.  Check carrier motion

A. Cycle clutch trip from print magnet
B.  Shift interlock cable
C.  Operational magnets tripping

Reference

TEST PROCEDURE FOR PROGRAM SEARCH Code
1

1.  With a tape on the left tape station, depress the ;’ng
switch code button on the 1/0. A switch code will be  p03;
recorded, and a “j"" will print on the paper. NOTE:  p04j
Console switch code button may be used, but will not  p05;j
printa “'j." p06j

p07j

2. Depress the P.S. code button on the 1/0. A program  p08;j
search code (1, 3, 4, 6, 7) will be recorded, and a “p"”  p09j

will print on the paper. p10j

p20j

3. a If the machine is not equipped with the p30j
red-ribbon option, depress the REF code p40j

button on the 1/0. A reference will be p50j

recorded. p60j

p70j

b. If the machine is equipped with the red-ribbon p80j
option, depress the red-ribbon code button on p90j

the 1/0. A red-ribbon code (3, 4, 5, 6, 7) will be  p99j

recorded, and the ribbon should change to red. p49j

The ribbon should remain in red until a carrier  p0Y;j

return operation is performed. p01j

Stop Code




Test Procedure For Program Search/Library Option

MT/ST [23]

r

After the above operations have been tested, load a
tape on the right station. Record 99 reference codes
on the right tape. After each code, record its numeric
representation, followed by a carrier return, eight
spaces, and a switch code. For example, after
reference code one, record a 1, a CR, eight spaces,
and a switch code; after reference code two, record a
2, a CR, eight spaces, and a switch code; etc. Record
only switch codes on the left tape.

Check for proper search operations of all reference
codes, both forward and reverse, from 1 to 99. After
each search, the machine will switch to the left tape,
switch back to the right tape, and search to the new
number dialed in the reference dial.

After this operation has been tested, rewind the left
tape and record as shown on right (“p"" denotes
program search code, ‘j" denotes switch code).

NOTE: When recording a program tape, the carrier return
button is automatically deactivated for one CR operation.
This permits recording of the program in a columnar form.

Change the mode dial to “play left” and the start
condition dial to “start.”” Dial in 01 in the reference
dial, and depress the search button. The machine
should function as follows:

a. After searching to reference code number one
on the left tape, the machine will read and store
the program search code. It will then read and
store a two-digit address in the program search
tens’ and units’ registers. After reading the
switch code, the machine will switch to the
right station and search for the number stored
in the program search register, ignoring the
setting of the dial. The first search on the right
station will be a rewind search. After this initial
search, counter-to-tape orientation will be
established on the right station, and all
following search operations will be either
forward or reverse.

b. After search to 01 on the right tape, a 1 will be
printed, carrier return will be performed, and a
switch operation will occur.

C. After switching to the left tape (program tape),
the next program instructions will be per-
formed (search on right tape to 02).

NOTE: Pull the wire in 573-2 N/C to allow single cycle
operation.

d. The machine should continue through the
entire program and stop, addressing the left
tape, when the stop code is read.

8. If the machine is not equipped with the library
option, install the program tape on the right station,
and the “number” tape on the left station. Repeat
the above test.

TEST PROCEDURE FOR LIBRARY OPTION

1 Load the “number” tape on the right station and
search to position 5. Record a program search code
over the “5” that was recorded in step 4, above.

2. Repeat this operation at positions 10, 15, and 20.

3. At reference position 2 on the program tape, record
the program on the left station as shown on the right.

4.  With the start condition switch in the *'start”
position, dial ““02" in the reference dial and search on
the left tape. The machine should function as
follows:

a. The first four operations will function nor-
mally, and the machine will print out:

WA=

ToONOWAN =

-
DWHN

17

5. On machines equipped with library option, the

. When recording a program tape, the 1 (one) must

b.  When the machine is commanded under
program control to search for 05 on the right
tape, it will encounter a program search code.
Reading a program search code on the right
tape initiates a “new card” routine. The
“library search right and left” relays will pick,
along with the “switch cycle” relay. The
machine will switch to the left tape and
automatically search to the number in the
“reference dial.” This will return the tape to
the beginning of the program. The program will
be reread from the beginning. During the first
program cycle, since the “library search right”
relay is up, the search counter will be reset to
01 and the “first search right” relay will be
repicked. This establishes counter-to-tape orien-
tation on the right tape.

€y The first program control read from the
program tape will be ““p01j.” Since the counter
has been reset to 01 and ‘“first search right” has
been picked, the machine has been forced into
the same condition as if it were at the rewind
position. When it is commanded to search for
“01,” it will merely search forward to the next
reference code.

d.  The complete printout from this program will
be as shown on the right.

program tape must always be installed on the left
station. This is because a program search code read
from the right tape signals a ‘“new card routine.”

always be recorded from keyboard position zero,
regardless of what character is typed by that
particular element. Similarly, the 0 (zero) must
aiways be recorded trom position 35. This is because
the machine is looking for a particular tilt and rotate
combination in the bit relays, when storing a program
address.
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Paragraph Indent Checkout -23-

PARAGRAPH INDENT CHECKOUT

1. a. With the right and left-hand margins of the 1/0
set approximately as shown on the following
pages, set tabs at 10 space intervals starting at
the left margin and ending near the right
margin.

b. Depress indent button on the 1/0 to its latched
down position.

2. a Turn machine on and load tapes on both
stations. Rotate mode switch to “adjust.” The
adjust light should come on. If not, depress
reset adjust button. Then if light does not come
on, check wiring. Depressing the reset adjust
button should change the status of the light.

(. The encode adjust button should have no
effect.

b. Repeat above procedure for “‘transfer adjust.”

c: In “transfer type” or “playback,” the adjust
light should be off and neither the reset or
encode adjust buttons should affect the light.

d. In “record,” the encode and adjust button
should change the light status. When the encode
button is pushed, the MT console should record
a ""13567" code on tape. The reset button
should be inoperative.

3. Record a tape with the following format on either
station. Parenthesis will indicate tape codes.

(Carrier Return)

(Carrier Return)

1 (Enc. Adj.) 5 (Tabs) Now is the time for (CR)

5 (Tabs) all good men to come (CR)

(CR)

1 (Enc. Adj.)

1 (Tab) Now is the time for all good men to come to the aid of their (CR)

country. (Tab) (Space) Now is the time for all good men to come to the aid of their (CR)
country. (Tab) (Space) Now is the time for all good men to come to the aid of their (CR)
country. (Tab) (Space) Now is the time for all good men to come to the aid of their (CR)

(CR)

3 (Tabs)

3 (Tabs)

3 (Tabs) Now is the time for all good men to come (CR)
3 (Tabs) to the aid of their country. Now is the (CR)
(CR) time for all good men to come to the aid (CR)

1 (Enc. Adj.) 5 (Tabs)
1 (Enc. Adj.) (Stop)

of their country. Now is the time for all (CR)

4. Play back the above tape in adjust, with the right mar-
gin set at pointer scale position no. 65. The hard
copy should be similar to the following. Brackets will
enclose descriptions of printer action.

(First enc adj. code will turn light off) (5 Tabs) Exactly as recorded:
Now is the time for (CR)

(5 Tabs) all good men to come (CR)
(CR)

(Second enc. adj. code turns light on)

(1 Tab) Now is the time for all good men (CR near scale number 65)

(1 Tab) to come to the aid of their country. (CR near scale no. 65)

NOTE: Tabs in first line are counted and until double
carrier return or adjust on-off code is read, this tab level is
maintained. (This 1 tab sequence will continue until a
double carrier return is recognized.)

1 (Tab) Now is the time for all good men to (CR)

(CR)

(3 Tabs) Now is the time (CR near scale no. 65)

(3 Tabs) Now is the time (CR near scale no. 65)
(This 3 tab sequence will continue until
a double carrier return is recognized.)

(3 Tabs) Now (CR)

(CR)

(5 Tabs) Exactly as recorded:
(Enc. adj. code turns light off) (5 Tabs) Now is the time for (CR)
(Enc. adj. code turns light on) (Stop)
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5. a.
b.
6. a.
b.

1.

Repeat step 4 with different start conditions
(character, word, line, etc.). Two lines in each
start/stop mode.

Unlatch indent button by depressing and
releasing. The reset and adjust buttons should
be inoperative in all modes. Playback the
previously recorded tape. The MT/ST should
tab only on recorded tabs and the adjust should
not change. (Adjust light will be on in adjust
mode.)

(Factory) Set margins at “0” and “80."
Playback paragraph indent test tape in adjust
mode with indent button depressed.

(Field) Prepare a tape with sufficient informa-
tion to check automatic indentation for 7
different tab levels,

CARD READER TEST PROCEDURE

A.  READ TOPRINTER FROM CARD READER

Place test deck 1 in card reader.

a. Cards must be placed in hopper face
down with the 12 edge to the left. Place
card weight on top of deck.

b. Depress feed key on card reader.

c. Depress reader-on key on card reader.

The machine should automatically start in a

read to printer operation when the start key is
depressed.

3.  The following printout should occur:

1234567890
ABCDEFGHIJKLMNOPQRSTUVWXYZ
abcdefghijkimnopqrstuvwxyz
[@#8%¢&™ ()

4.  Test the machine in character, word and line.

a. In character mode, the depression of the
start switch should result in the print out
of a single character.

b. In the word and line modes, each start
switch depression should result in the
print out of a single line.

5.  Test the operation of the stop switch. The card

reader should stop when the switch is depressed
and restart when the start switch is depressed.

CHECK OUT PROCEDURE CARD READER WITH
ADDITIONAL CHARACTER CODING

1. The printer should be set as follows:

Left Margin 0
Right Margin 95
Tab Stops 10, 20, 60

2. Prepare a test tape with the following information
recorded.

Reference code

This line only is on magnetic tape.
Carrier return

Switch to card code

Auto search code

PapoTe

Rewind the tape and place the machine in the
playback mode. Search for the proper reference code.

Load test deck 4 in the card reader. Depress the feed
key.

Depress the reader on key.

Depress the start key.
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Card Reader Test Procedure/With Additional Character Coding

-25-

7.

The machine should start and print the following:

1234567890/-/ abcdefghijklmnopgrstuvwxyz
X X X

This line only is on magnetic tape.
1234567890/0/ abcdefghijklmnopgrstuvwxyz
X X x

This line only is on magnetic tape.
1234567890/-/ abcdefghijklmnopqgrstuvwxyz
X » X

This line only is on magnetic tape.
1234567890/-/ abcdefghijklmnopgrstuvwxyz
X X X

This line only is on magnetic tape.
1234567890/-/ abcdefghijklmnopgrstuvwxyz
X X X

This line only is on magnetic tape.

a. Observe the machine for the following:

(1)  Ejection of the 1" cards should take
place following the print-out of “‘card.”

(2) After the third tab and print-out of “x’*
on the ‘2" cards, the machine should
space 10 times, backspace 10 times (back
to the ““x”), shift to UC and print out the

underscore.

(3) 7 single column card skips should occur

near the end of the 2" card.

(4) A switch to tape occurs at the end of the

2" card.

b.  The print-out shown above includes
characters, functions and control codes.

This is on card.

X

This is on card.

X

This is on card.

X

This is on card.

X

This is on card.

X

@&#S,,,...;;; ek Ya===""

@&#S,,,...

@&#S,,,...

@&#S,,,...

Q@&#S,,,...

saYe===""

R Ya==="

s Ye===""

Yy Ygm==tt




RECORD

Encode Backspace
Encode Backspace Switch  (49A)

(1037 Nn/C) (528)

)( 70 Encode Backspace  (52B)

—‘l 70-1N/O (27A)

(288) 70-2N/O

[cr FDI
[Revcr
X cs|38)

Xce
-—4] C.R. Trans. Cont.

(14B)

68 C.R.-F
>< ll4B)eed

Tri
)( Backspace Magnet  (28)

Bsp. Trans. Cont. Printer C-5 (13A)
(52) ) Backspaces ><
(798 N/C }—
(14A) 780
73 Backspace (52B) (5B) 68-5 N/O

73-3N/C) (27B)

68-4 N/O
(138)

65 C.R. Intlk. (14B)

| Encode Switches I

——<| 19-56 N/O _(5A)

(10312 v0) (58)

><C-1 (13A)

65-3 N/O _(50A

(798 N/¢ }——{T19-1 v/O
(7A) (13A)

Backspace Magnet (288)

—-‘i CB5 (7)

)( Cycle Clutch (7B)

)( 22 Collector Control (78)

22-12N/O (5A)

(49B)

(51)

(78) CB-5 ——
(49)

X cB1 (15)

X 76 Character Storea

76-6 N/O _(5B)

Enc. Bsp. C.R./Revised C.R.

70-7,8,9 N/O Enc. Bsp.
65-2 N/O C.R. Interlock
(49R)
1/0 Transmit Contacts

Encode Switch Conts

(49A) 22-4 N/O

Bit Register )

22-1N/O

Y
0‘0 Thyratron

K ces

(Bit Relay 10 points I—-

(55A)

\Or
Console Encode
—( 73-1N/O

Not Bsp.
(5A)

Switch
X 10300 Held
Cycle (5B) Down

— CB-1 (15A)
¢ H{195n/0 (8)
— 76 Char. Sto.
{76210 (8A)_ CB-3
(28A)
|70 Enca. Bsn)( 103:Gne Cycle
(288)
(701 n/C )
(28A)
(10312N/0) (58)
-1 73 (288)

|  Prevents Re-pick
of Cycle Clutch

Switch  Held

—{ 73-1N/O 103-7 N/O
(5A) (528B)

ﬁ— 103 One Cycle

Restores Pick to 70 Prevents Re-pick Of 70

19-5N/O (5A)

CR CR FD

(

(7) CBS l—'

103 One Cycle (5A)

65 CR. Intk. (148) X 82 Feed

—( 82-

Emitter Pulse

(56B) 19-2 N/O |—

—'I 68-3 N/O

A
Selected MPC
Pulses
A
228 Write/Erase Amp
(56A)
Bits on Tape
2 N/C)
(14A) cB-8
CB-3
68 C.R. (14B)

65C.R. Intlk. (14B)

103 One Cycle (5B)

j Re-pick of CC
for Feed Code

piooay -9z

[€2] 1S/1W
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N RECORD BACKSTROKE
X c87

H—( Pressure Pad Sense) (5¢) set Error Trigger On
Right or Left &

245 - 6 N/O Or Bits On Tape Turn
242-6N/O Error Trigger Off
JRight Or Left &On Alternately

(1102 n/e }—4—( 732 NC)

{ne12ne) End Of Normal
Record Cycle
1125N/C) Error Trigger On
— ve-11 (5Q) I Even Number
Of Bits On Tape

X Forestep Magnet

X stepping Begins

) Error Thyratron
-+ c8A

63-2 N/O Character
Stored

—~ 76 Character Stored
X 107 Record Error

—+— 63 Character Stored
-1 CB-6

'——‘ 107-3 N/O Record Error
—{ 107-5 N/O

—+ Forestep Magnet

Error KBL
Light

—(107-1N/C)

=t Open Circuit
To Encode
Switches

—1— 103 One Cycle

]

P =
° g
pr ¥
5 8B
2 b3
g 2
N = k]
g2 ¢
- =]
A
g B %Q
s - 5
g g 3
o
R s
© 8
© a
N4 >/\ >
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X
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s8
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ENCODE REFERENCE

Ring Circuit

167-1N/C (42A)

152-3N/O (428B)

136-2 N/C) (42B)

1702 N/C )
(42A)

Drop All Ctr.
Relays

CB-6 (55A)

)( Encode Ref. Sw. (35A)
)ﬁ 146 Reset (36B)

146-4 N/O (43B)

MP-11
(55, 56A)

Encode Ref. Sw.

—| 146-5 N/O_(358)
(35A)

><152 Search (358)
All Other Counter Relays

(37A) (136-7 N/C)——l'152~5 N/O (37A)

() ssi Thyratron (568) b
>< 183 1-Unit Relay (438)

>( 170 FiegiL (525H (37B) (1468 N/C}—

103 One Cycle (58)
(1035 N/c

I— 146 Reset (36B)
1525 N/O (37A)

—| 170-2 N/O (42B)

167 Ring 2 (42B)

—( 170-4 N/C (38A)

Discharge Capacitors

To Pick Next Ctr. Relay
Ctr. 1 thru 14

CC (Held Energized)
X (mr)mw

_( 1391 N/C) (37A)

22 Coll. Cont.

(1671 N/C) (42A)
143 Sch. Code (228

—' 1437 N/O (49B)
—‘\143-& N/O (498)

—- 170 Ring 1 1435 N/O
(42) (a98)

—{ 170-2 N/O (42A)

-J-— 167 Ring 2 (42B)

Ctr. 15 thru 29

Place
3Bit
In Reg.

Ctr. at 61

NOTE: Normal Record Electronics
Are Used, If Error Occurs,

)( Record 15 Auto-Search Codes

Record 15 Search Bits

( Record 30 Check Bits

Record 1 Carrier Return

139 Stop Search (42A)

—(139-1/C) —(139-2 N/C) (35B)

(37A)
—— 152 Search (35B)

107 Record Error Will Pick,
But CC Will Continue Until
139 Stop Search Picks.

Opens
Ckt. To CC

-—{15275 N/O (37A)

—— 139 Stop Search
(41B)

'—‘l 139-8 N/O (36B)

| 1030ne
Cycle

1

.gz.

edusieyey apoouy

[€2] 1s/1w



PLAYBACK

T Turn On,

; 245 Address * 136 Playback
Right

OR 242
Address
Left

o

19 Record (12B) l 201 Inhibit Adjust

19-4 N/O Record

79 Stop

79-12 N/O Stop
90 PB-A
90-7 N/C) (11A)

19 Record (12B)

X start switch (5A)

Character Stored (76-5 N/C )—1—( 19-56 N/C ) Record (5A)

I—( 10312 N/C)) One Cycle (58)

—-| CB-5 (7B)
)( ccC (78)

CB-2 (10A) CB-5 (7B)

79 Stop (10B) CC (78)

(C5 N/C }——( c2NC) (138)

245-11 N/O

All Selector Cards

MPS (55A)

-—'I CB-1 (15A)

)( 76 Character Stored
(15B)

76-10 N/O (24A)

}( 63 Character Stored (24B)

Thyratron (568)

Bit Relay (53A)( )¢

Bit Light (53A)

—(cenc)

(15A) Character Stored 76-3 N/O }—'—{ 90-3N/O PB (13A)

—“ Bit Parity (15)

[eZ] LS/1W

-6Z- OPeqhelg




pc.20  PLAYBACK (Cont'd)

Yes Odd No
Bit

110 LP PB Error
on it X
o Hold (168)
Printer in Motion Sw
or Failed to Cycle —@
PB Error (9A)
(c2nve }+—{903N0 (134) (c2n/c y——{903N/0 P8 (13A)
(cs n/e ——{ 763N/0 (15A) (C5N/C 6-3N/0 Eror 10078 Error (94)
Light

Character St. (15A!

(c6 N/c }—1—{ Bit Right (15) (c-6N/C ——]{ Bit Relay_(15) | [wznio

PB Error (27A)

)( Hold 76 Character Stored )( Hold 76 Character Stored (168)
KBLK. (278
o )K K. (278)
NOTE:
110-2 N/C Opens Stepping Circuit
110-4 N/C Lights Error Light
Hold Bit Hold Bit Relay 110-1 N/C Picks Stop

Light (53B)

Tab & CR.
Intlk (178)

Char

Function
P.G. 31

1/0in UC 1/0in LC

Case Mo. 1 N/O (18A)

(e (s76nC ) (377N

(188) LC Magnet Y M UC Magnet (188)

-—-{ Bit Relays 4 Points (19A)

X Print Magnet (198)

X Print Character

X c2 (13a)

Or

C-2orC5 __i z
or CBN/C CB-1 (15A)

1 2NO (798 NC) (7A
(138) c2No}—4—(798NC) (1A) 76 Character Stored (168)

X cc (78) 63 Character Stored (248)

(‘PAu0D) xoeqheld g

[e2] 1s/1N



PLAYBACK (Cont'd)

3BIT, YES

sTOP CP P.G.30 FUNC

—-l 535 N/O (17B)

YES

\JBIT,
°

)Ksm Switch {595 N/0 (214) 907 N/O |

-—( 234-4N/C) (22A) 76~1|N/0|—'
i—{7 N/O (12B) —‘{ 49-6 N/O (22A) (1169 N/C)—

Stop Code or 134 .
Stop xfer Code 1,3,45,6

(11A)

(12A)

(128) .

Stop From Function or Character

79 Stop (108}

Char.
Word Line Stop Transfer
(234-4 N/C )__{ 49-6 N/O (22A)
Function Feed
or or
(234-4 N/C
Hczwo (s (763 N/C ) (22A) H
(15A) X ocr. X110 5P, TAB, BS )
C-5N/O F 65-1 N/O l— )( C-6 (13A)

X cs (13a)

(13A) (15A)
i

r

909 N/O (13A)
X e5CR.Intk. (798 N/C)

(7A)

N

TION/ FEED

(466 N/C )

(228)
K 82 Feed (228)

82-4 N/O
(10A)

K 22 Collect
Control (7A)

228 N/O
(7A)

(7A) 798 N/O

90-6 N/O (7A)

R22 (7B)

22 -2N/O (16A)

LC Magnet (188B)

)( Re-pick Console Cycle
Clutch For Next Operation

[e2] 1S/1W

(p,3u0)) >ppeqAeld

.18.



-32-  Adjust Hyphen/Space MT/ST [23]
ADJUST HYPHEN ADJUST SPACE
Decode B. S.
Out |
U CRegion n
cC (78)
8. S. Magnet (278)
(11A) 907 N/O }——{ 76-12N/O 535 N/O |——{ 49-5N/O Space Decoded
(1A) c5 (13A)
B.S. Magnet (27B)
s5a o {3 . X
(11A) 539 N/O }——{499N/O (11A) el 78] No <, Yes
X c5 (13a)
(11B) 43-7N/O o Space Magnet (21B) Space Magnet (11A) 90-7 N/O 76-12N/0  (11A)
{218)
X 211store Sp. 8. 5. (118) X cc 78 Decode Hyphen CR Decode Printer Spaces Printer Spaces —_—
2148 N/O_(11B)
Bit Right 76-3N/0 (15A) 2144 N/O C5 (13A) C5 (134) 211 Store Space
(548) (218) B.S. Hyphen {11B)
211 Rd. Space BS. CR Magnet cC (78) CC (78)
Hyphen (11B) (218)
211-1N/O_(48B)
Pt Maanet (1881 Print Char. Following Space
Print Hyphen No 3

Decode Hyphen

(15A) 76-3N/O I—-

(16A) (1122 N/C }—

>

(18A) (2145 N/C }—

(22B) 213-4 N/O

(14A) 22-8 N/O },—-

)k cc (78)

Or

—4 Xmas Tree
—{ 56-2 N/O (15A)

—(40-12N/C) (178)
K 213 Store Hyphen (178)

—{ 211-4 N/O (18A)

Decode Character

Print Character

%
201 Inhibit Adjust (3B)

Any Adjust Store Relay

K 82Feed (228)

82-1 N/O (26B) 82-4 N/O (10A)

22 Collect Control
(7B)

(13A)90-3N/0}_‘

* Print Magnet
(198) )

Region

K 201 Inhibit Adjust

(18A) 214-2 N/O l——-{ 211-3N/0 (18A)

X 206 CR No Step (188)

206-1 N/C)
(308

Any Adjust Store Relay —1

(38)

t- 76 Char. Stored
(158)

201 Inhibit Adjust

Opens Ckt. to
Forestep Mag.

209 Repeat CR-Tab

214 Region (48B)

76-3N/O I——*I 206-2 N/O (21B)

(15A)

)( CR Magnet (218)

X o6 (138)

X 65 CR Interlock (138)
{656 N/O (48A)
X cc(78)




ADJUST CARRIER RETURN

.
XK zone Contact
R Decoded
GHiDess —{736100 (4s8)
Out In
Region

903N/0 }——{763N/0_(15A) X 214 Region

13A)
Bit Relay i———( 201-3N/C) (21B) (13A) 90-3 N/O }—‘—‘ 76-3N/0 (15A)

(548B)

X 204 Read CR (218)

204-3 N/O }—

76-6 N/C) (478) X

(54B) Bit Relays I—'H 214-4N/O (21B)

R Magnet (21B)

M\ Carrier Return
—~ CR Interlock
(138)

(134) — 65 CR Interlock
(148B)

spac(e?:;'gm X 633N/C) (47B) X Printer CR
:/2012';,555 X 204-1N/O (478) X c6 (138) L/
(13A) C5 j( 208 Store CR (47B) )( 65 CR Interlock
e e X 204 Read CR (478)

(16A) 65-1 N/O }——

Character

(18A) 76-3N/O }—-
(54B) Bit Relay }—-

X-cc 78)

—| 65-6 N/O (48A)

X 209 Repeat CR-Tab
(478)

— 214 Region (48B)

v—+ 90-3N/O (13A)

CR or Tab Magnet (21B) >

(11A) 90-7 NO }——'—! 76-12N/0 (11A)
(11A) 539 N/O l—-—' 208-2 N/O (18B)

X 206 CR No Step (188)

(15A) 76-3N/O }——‘ 206-2 N/O (21B)

206-1 N/C) (308)

CR

X R Magnet (218)

X 65 CR Interlock (138)

>—I 65-1 N/O (16A)
X cc 8

* Decode Same Col as Previous Cycle
'

65-6 N/O (48A)

209 Repeat CR-Tab

( Print Character

X c6 (13a) 76 Character Stored
206 CR No Step (188B)

2142 N/C)
(18A)

)( 201 Inhibit Adjust
(3B)

209 Repeat =t 208 Store CR

-Tab (478B) (478)

(16B)

(188)

[ez] 1S/LN
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SEARCH

(

Search Key

(35A) 136-8N/O

(35A) 136-9 N/O

(398B) Dial

Ctr<Dial

Auto Search Decoded
13A) 90-3N/O 76-3N/0 (15A)
Bit Relay (1,3,6) (538)

(35A) 143 Search Code (22B)

1439 N/O (35A)

152 Search

152-5 N/O (37A)

152-1 N/C) (41B)

Ctr. Relay (39B)

Search Pos. Mag.

Ctr Ctr >Dial

Up Down
1502 N/C (42A)
Or

87 Rewind (36 B)

(36B) 136-3N/O 87-4 N/O {33B)

-—( 87-3N/O (36A)

H 8711 N0 (314)

146 Reset (36B)

Reset Ctr. To One

)( Detent Sol. (31B) N High Bias (338)

Rewind
N
M Rewind Sense Switch  (348)

K 121 Rewind Pos.
(34B) 1526 N/C (34B)

>

(32) Ctr. Rel. 11-Points }—«—— 121-6 N/O (32A)

150 1st Sch. (32B)

F(121:1n/C)

(35A)

Prevents
Pick of
107

87 Rewind (33B)

87-12 N/C) (7B)

(37A) 15255 NIO |——{136:9 N0 (38A)
Lower Sw-2 Lower Sw-3

(58) 1431 N/C}——{ 1502 N/O_(428)

(58) (76:5 N/C }—

X cycle Cluten
(58) 76-5 N/O }—
i 103 One Cycle

)

(78) cC —+
Head Slid

) St

(32A) 136-6 N/O }—"——{ 152-9 N/O (32A)

H( 87-11nv0) (31A)

X Load Search Sol. (32A)

Search Contact A l—————i Load & Search Sw. (31A)

(31A)
K Detent Sol. (318)

)
)( Tape Into Bin At 45 inches/Sec.
~

&

Rewind Sense Sw

121 Rewind Position

Search Bit Read (56B)

Search Contact B (42B)

SSI Thyratron (568)

Ring Circuit (42B)

Step Counter (42B)

Ctr.=Dial Ctr< Dial
Ctr

.#g.

yo.eag

[€2] LS/LIN




(42

Ring Circuit

Step Counter

(118)

(11A)

SEARCH (Cont'd)

P.G.34

B! (767 N/C Search Cont. B (428)

SSI Thyratron (568)

'-—'I 136-12 N/O (42B)

)( 139 Stop Search (42A)

(1392 /C (358) 1394 N/C) (31A)

—— 152 Search (558) Detent Solenoid (318)
_-(152-1N/c) (418)

(10A) CB-2 }-——<| Home Pos. Mag. (41B)

152-9N/C) (32A)
Load & Search Sol. (32B)
K Search Pos. Mag. (418)

K Head Back To Home

N
A
(Home Pos. 8 }——{ 90.7 N/O_(11A)

139.6 N/O |
©8) 112kip W

(298)

112-5 N/O

(7A) 112.7 N/O l—"—{ 116-1 N/O (7A)

—‘i 1395 N/O (118B)

)K 116 Line Return (118)

X cc )

CB-2 (10A)

139 Stop Search (41B)

(11A) 90-7 N/O l—
(12B) 116-11 N/O I'—

Yes 3 No
Bit

-—l 76-12N/O (11A)
——' 53-9 N/O (11A)

K 119 Stop Line Return (118)

193N/ (1

116 Line Return —
(118) B

—{ 119-3N/O (11B)
——{ 76-9 N/O (128)

X 795top (108)

18)
Auto S

1127 N/O (7A)

CcC (78)

(15A) CB-1
( 798 N/C (7A) °
76 Character Stored
(158) + cc

7612N/0 (MA) | 761N/0 (98

—+ 112 Skip (9B)
119 Stop Line Return

~t 103 One Cycle

ONE CYCLE HOLD

R-103, One Cycle, will be held by
1525 (37A), 103-4 (37A), and 1433
(37A).

)
When Stop Search, 139, picks, 103
will hold through 139-8 (36B) after
152 drops.

When R-116 and R-112 pick they will
hold 103 through 112-8 (5A) and
116-2 (5A).

[€2Z] LS/1LN

(*PAUOD) Youeos
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-36- Rewind

MT/ST [23]

REWIND

Rewind Switch (36B)
(35A) Add. L or R Leader Sense-A (25A)
(35A) Unload Switch End Of Tape -A (35A)
(35A) Stop Switch 121-1 N/C) Rewind Pos. (35A)

87 Rewind (338)

1 N/O Rewind Rewind 87-3 N/O |——{ 2459 Add.R. (338)
(31A) (36A)
K Detent Solenoid (318) )( High Bias (338)

mv High Speed Movement

K Rewind Sense (348)

(36A) Unload Switch I——‘ End Of Tape B (36A)
(34B) Rewind Sense }———' 242-9 Add. L. (348B)

107 Record Error (288B)
Hold Coil

121 Rewind Pos. (348B)

121-1N/C ) (35A)

87 Rewind (33B)

Detent Solenoid (31B)

\ Record Mach Playback

(37A) 107 N/Oi———' 1219 N/O (3)

(12111 /e ) (380

-l— 136 PB (3B)

Read

X 82 Feed (108)

—-| 82-1 N/O (268B)

19-11 N/O Recoil (6B)

22-4 N/O Collect Control

Cc (78)

82-8 N/O

82-7 N/O

Feed

—— 90PB (3B) 12111 N/O

(38)
(907 n/C)
(1a)

K 19 Record (128)

201 Inhibit
Adjust (38)

(49A)

(498)

Character Stored Relays Up

121 Rewind Pos. (6B)
107 Record Error (56B)

PICK
Playback

RECORD

(12111 v/C) (38)
-F 201 Inhibit Adjust ) 136 P8 (38)

(3B)

—
v 7!
C;‘::ggon 135 degrees 340
107 hold 7z %
165 degrees 300
107 pick Z
82 Feed (108) 30 340
() Record Error (568) 63 Character Stored (238) o degress
O NOTE: While rewind sense roller is in rewind slot

R-107 and R-82 will be up solid, but
when out of slot R-107 and R-82 will
pick and drop each cycle.

R-121 will be held solid, but hold path
will alternate between 107-4 (6B) and
63-1 (23A).

19-4 N/O Record (3B)

79 Stop (10B)

79-12 N/O (3B)

90 PB (38B)

19 Record (12B)




MT/ST [23] Line Return  -37-
LINE RETURN

First Cycle

X ine Return Switch (114) 2nd cycle and beyond

>< 116 Line Return (11A) (28A) 103-1 N/O 116-1 N/O (7A)

(1169 N/C }—l

(128)

ccC (78)

(1168 N/C '—"116—2 N/O_(5A)

(15A)

(1167 N/C }—

(538)

116-10 N/O
(35A)

Prevents Stop
Code From
Picking 79

High Bias
(33A)

Opens 3 Bit Thy. CB-4 (53A)

Ckt. Till 103 Picks:
Neglects CR Code
At Start Point

-——| CB7 (29A) {195N/C )_ (34)_1185 N/O }( 53 3-Bit Relay (53B)
[Ti672W0 (208) Console Backstep (1A 907 NO }——{ 76120 (11A)
- —{19an70 (38)

( (11A) 53-9 N/O 116-11 N/O (12B)

(78) cc )
o Step 208) K95 (108) X 1368 (38)

. CB-7 (29A) (53A) 103-6 N/O

(30B)
(119-2N/C
(298)

3-Bit Thy. (55B)

Backstep Magnet (29A)

X 1195top Line Return (118)

Backstep 7812170 138) H{T1e3n/0 (118)
X Tegnet (1192v/c) (308)

X ooes (z8)
Opens Grd. C
CB-1 (15A) to Stepping Ma

—1 19 Record (128B)
76-12N/O (11A)

(5B) 76-5 N/O I—L—' 1162 N/O_(5A)

Switch-1-C

116-5 N/O (3A) (128)

119 Stop Line Return —4- 116 Line Return 79 Stop (10B)

(118)
Record/ﬁ
M

PB

A

103 One Cycle (58)
Console (3A) 119-56 N/O }—' 116-5 N/O (3A)

Backstep 103 One Cycle (5B)
— 90PB (3B) 1 136 PB (3B) @(35/\)

(10A)_90-8 N/O

=1 79 Stop (10B)

- Hi Bias
(128) (7911 N/C }—]
)k 19 Record (128)

116-2 N/O (5A)




SWITCH

)F cc (78)

)( Swm:f; g?;ie Read

90-3 N/O I—'—{ 76-3N/O

CB-1 (178) 535 N/O l——-

76 Character Stored

—| 59-5 N/O 1 Bit (21A)

( 241 Switch Cycle (22B)

(23A) (768 N/C )

242 Left

Addr.

241-1 N/O (238) 241-2 N/O (22B)

82 Feed (22B)

—{szanio 10w

22 Collect Control (78)

(10A) CB-2

Right 245

—‘ 242-8 N/O (23B)

X 2395w Fr. L. (238)

239-4N/C) (268B) (26B) (240-4 N/C )j
or

245-12 N/O (238)

X 2405w Fr. R (238)

—{ 239-3N/O (4A)

242 Add. L. ( 245 Add. R. (4B)
(4B)
242-11 N/O —4 245-11 N/O (26A)

(25A)

P.P. - A
EF. L - X P.p.R (268)

(26A) 245-10 N/O |——‘i 239-4 N/O (26B)

Or

(4A) 240-3N/O l—

241 Sw. Cycle (268)

245 Add. R.
(4B)

(4B) 242 Add. L.

(25a) p.p.L X

(25A) 242-12 N/O i—' 240-4 N/O (268B)

245-11 N/O
(26A)
P.P.-R (25A)

—-I 228 N/O (7A)

(26A) 82-1 N/O f——-—( 241-3N/C) (26B)

X cc (78)

?—' CB-2 (10A)

—1~ 82 Feed (10B)

.38.

youms
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MT/ST [23]

Load, Unload

-39-

(35A)  Unload Switch

(32A) 101-2 N/O

(31B) Reel Interlock

Note: When relays 121 and 107 are picked,
tape is stepped forward using the
rewind logic to record & feed code.

LOAD

Load Switch (37A)
End of Tape B (36A)
1461 N/C) (368)
101 Load (37A)
101-3N/0 (32A)

Load & Search Solenoid (328)
Leader Sense Switch (25A)

242-10 N/O (31A)

Detent Solenoid (318)
~\_, Hish Speed Tape Movement

)K Leader Sense Switch (33B)

X Rewind Sense Switch (348)

X 121 Rewind Position * 107 Record Error (288)
(348)
(1218 NvC) (318)

=1 101 Load (31B)

‘—'1 101-2 N/O (32A)

== Detent Solenoid (31B)

t— Det Out-A (25B)

P.p. >< Ready Lite

101

N/O (32A)

—~ Load & Search Solenoid (32B)

UNLOAD

Unload Switch Held Down (35, 36)

End of Tape B (36A)

X Detent Solenoid (318) X High Bias (338)

A

(258){ Detent Out

Pressure Pad Solenoid

High Speed Tape Movement
(25A)

Leader Sense Switch (25,33)

Cover Interlock (33,34)




SKIP

XK skip switch (6A)
(10311 n/C) (6B)

X 1125kip (68)

1125N/0_(298) (—(1122N/C)

(16A)
2 Opens
¥ 1]
Wagnét. ((pring Line )

Second & Successive

Cycles

112-10 N/O (3B) '—{ 112-8 N/O (5A)

201 Inhibit Adjust

38) N
; XKce oo 765 N/O (58)

103 One Cycle (5B)

( Held For Duration Of Skip )

Prevents Skip Switch (6A)
From Repicking Cycle Clutch

U
v
—‘{ 112-7 N/O (7A)
X cc 1)

Stop Sw. /Or Func., Char., Stop Code

Stop Switch

(12B) 76-9 N/O I——

K

—{ 76-11 N/O (12A)

116-9 N/C (12B)

79 Stop (10B)
(At Character Stored Time )

'—1 76-1 N/O (10)

— 112 Skip (98)
( End Of Character Stored Time )

Path To Print
Line Restored

s g

[€2] LS/1N



)$ Turn Dial To

Transfer

(5A) (2313 N/C)}—

Or

HOT KEYBOARD

Depress Start In Transfer Mode Depress Skip In Transfer Mode
(3A, 4A) (6A)

> or
(58) 2314 N/O

107-4 N/C) (6B)

No Yes

X 1125kip (68)

—{ 1128 N/O (5A)

(1911 N/C) (68)

'—123072 N/O (5A) 231-3N/O I»—
(5A)
Or
Held By One
228 Start (5B) Cycle Relay
228-6 N/C) (3B)
231 Hot Keyboard (3B)
Or
No Yes
Skip

(4B) (2318 N/C

(25A) Leader Sense

112-4 N/C) (4B)

1124 N/C) (48) 242 Address Left (4B)

234 Transfer (4B)
2342 N/O (3A)
242 Address Left (4B)
242-11 N/O (25A)

Pressure Pad Left
(25A)

(25A) Leader Sense

(26A) 228-3N/O

Cycle Clutch

Transfer
Operation

(3A) (12111 N/C }——( 2317 N/C) (3A)

)k 136 Playback B (38)

2315 N/C) (38B)

230 Transfer B (4B)

—‘ 19-4 N/O (3B)

X 795top (108)

—-{ 79-12 N/O (3B)

X 90 PLayback (38)

-—‘ 90-7 N/O (11A)

—+ 19 Record (128)

230-1 N/O (4A)

245 Address Right (4B)

245-11 N/O (25A)

Pressure Pad Right (26A)

PP Sense Right B (26A)

245-10 N/O (26A)

For Hot Keyboard Setup With Code
Conversion See Page 55

Station

P.G.42

[€2] LS/1N
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HOT KEYBOARD (Cont'd)

P.G.41

Depress Stop
Read Stop Trans Code
In Char, Word or Line

—| 76-9 N/O (128)

; 79 Stop (10B)

(228) (230-6 N/O }—‘

X 241 Switch Cycle (228)

(48A) 230-6 N/O

(48A) 241-4 N/O |—

(48A) (636 N/C )

>

635 N/O (228)

(2286 N/C) (38)
—( 225 N/C) (48A)
—( 65-6 N/C) (48A)

K 231 Hot Keyboard (38)

(2317 N/C (3A)

—L 79 Stop (108)

(7911 N/©)
(10A)

Ready to Record
On Left Station

—-'|908 N/O (10A) —(9077 N/C) (11A)

—— 90 Playback (3B) l‘SS Playback
(38)

)( 19 Record (12B)

Hold 242 Address
Left (4B)

231-6 N/O (SB)-—( 231-5 N/C) (3B)

Hold 231 (38) =~ 230 Transfer B (4B)

(268)

230-4 N/O

241 Switch
Cycle (26B)

230-1 N/O (4A)

245 Address Right (4B)

231-8 N/O (4B)

2318 N/C) (4B)

234 Transfer (4B)

o

(*p,3u0)) pieogAay| 10H
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REVERSE SEARCH

Auto Search Decoded

(13A) 90-3N/O 76-3N/O (15A)

Bit Relay (1-3-6)
Search Key 143 Search Code

143-9 N/O

136-8 N/O

OR

P.G.45

X 152 search

136-6 N/O 152-9 N/O

(146.8 N/C }——{ 152-5 N/O
(1674 N/c }—+—{136:9 N/O
P.G. 45
+{2a5.4n/0

133-6 N/C)

(131-3N/C

Load-Search
Solenoid

1502 N/C)
150-2 N/O
87 Rewinc
Ctr<Dial CtreDial
|—D149:2 158-10/s —|
P.G.45
(765 N/c }——( 1431 N/C) Dial |——{ Ctr_Relays
-12 N,
—(1031znv0) Ctr. Dial
)( cc | Wiper Arm
Units Dial
3 Head Latches
Against Sch Pos. -
Mag. A Nothing  R-139__ | :
ag. Arm Nothing ol L (1334 n/C
Sch. Cont. A }——{ Ld_&Sch. Sw.
Search Contact B l———{ 136.12 N/O
)( Detent Solenoid
hb
Collector
ssi
Thyratron

Tape High Speed Fwd.

Sch. Bit Read

SS| Thyratron

Ctry No
Dial >
Ring Ckt. Yes
139 Stop Search
Step Ctr.
P.G.44

[€2] LS/1N
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REVERSE SEARCH (Cont’d)

P.G.41&43

©

(1392 n/C)

— 152 Search

—(139-4 N/C)

=1~ Detent Solenoid

}—(151; N/C)

CB-2 H Home Pos. A.

(Fes

X search Position Magnet
)

< Head Back to Home

—‘ 90-7 N/O

—{ 152-9 N/O

=T Ld. Sch. Sol.

CB-2

139 Stop Search

112-7 N/O I—'—| 116-1N/O

—l 139-5 N/O

X 116 Line Return
e

X cc

90-7 N/O '—_‘i 76-12 N/O
116-11 N/O }'—-—{ 53-9 N/O

76 Char. Stored

'l 76-12 N/O 76-1 N/O I——

119 Stop Line Return —’- 112 Skip

H{139.6 n/O
X 112skip
{1125 n/0

Complete Ckt.
to Forestep
Magnet

Yes 3 No

Bit
)( 119 Stop Line Return

(1193 n/c)

- 116 Line Return

Auto Start Start Auto Start

Skip Sw
(1121 n/C) 1127 N/O

79 Stop
798 N/C )

cc

cc

Open Ckt to
79 P

v

(‘PAU0D) Yo.eag Bsionsy
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REWIND SEARCH @

136-3N/0 |——{ 87-4 N/O {87-11 n/0 {873 n0
X 146 Reset M Detent Solenoid X Hioh Bias

Reset Ctr. to One )

Rewind

)

) Rewind Sense Sw.

X 121 Rewing! 1529 e

Position

Prevents Pick
of 107

—(121:1n0)

150 or 151 First Search  —4— 87 Rewind =t~ 146 Reset

REVERSE SEARCH (Cont'd)

)( Auto Search Decoded

90 - 3N/O '———‘ 76-3 N/O
—{ Bit Relay (1-3-6)

X 143 search Code

—{ 143-9 N/O

Search Key

OR

152 Search
(146-8 N/C 152-5 N/O

(167-4 N/C 136-9 N/O

150-2 N/O 245-4 N/O

D1492

(765 N/C )——( 1431 N/C )

(10312 n/C )
X cc

158-1 0/S

Counter Relays

Ctr_> Dial

K 133 Subtract

Head Latches
) Against Search

—— Right Side Units Dial

Position Magnet
Armature

133-2N/O l-—- 162-9 N/O }—-
136-6N/O
133-6N/O

High Bias )

X search Contacts

»—{ Search Contact A

Detent Solenoid

+—(131-3n/C)
K

Tape High Speed Reverse

[€2] 1S/LN

Yo4eag 8S19AY ‘Yoieag puimay

S



REVERSE SEARCH (Cont'd)

P.G. 45

Search Bit Read

SSI Thyratron

Ring Circuit

Step Counter

Backwards
Ctr. = Dial Ctr.>Dial
Ctr
Wiper Arm
Units Dial — 1133
M 131 Equal
(1311 n0C)
— 133 Subtract
{1332 v/0 136-6 N/O (1334 N/C ]
—— Detent Solenoid High Bias
—| Detent Out B Contacts Search Contact B l—-
—~ 131 Equal

136-12 N/O}-—-

— Condition R-139 Coil

95

(*P,Au0D) Yyoueag asianay

1529 N/O_——{ 136:6 N/O
(1313 N/C (1336 N/C)

)( Load and Search Solenoid

Search Contact A }___,{ Load and Search Switch

X Detent Sotenoid

p)

Tape High Speed Forward

Search bit Read

SSI Thyratron

A
Ring Ckt.
139 Stop Search
Step Counter Forward
Reverse Search Chart
P.G. 44

[€2] LS/LN



90-3 N/O }'—"—’{ 76-3 N/O
Bit Relay |——( 201:3N/0)

CODE CONVERSION

P.G. 50

1st CR Decoded

ouT IN

Region

H 228120
X 193 nsts

)( 204 Read CR
'—{ 204-3 N/O

Prevents 2288 W0 }——( 2134 nv0)
L.S. Stepping

198-7 N/O

194-3N/C)

Hold
198 GRC

90-7 N/O ﬁ—{ 198-2 N/O

X 198 GRe

—-{ 76-12 N/O

* 79 Stop

p &

903 N/0 763 /O
)( CR Magnet

X erinter cr

Xeo AL

CR

K 65CR CR Interlock
Interlock

65 CR Interlock

'—<| 65-1 N/O

65-6N/O

209 Repeat CR-Tab

214 Region

F{ s06 N0 635 NU

228-5 N/O

X 22 collector Control

H( 22:11 n/e)

—1~ 76 Character Stored

76-3 N/O

—T~ 63 Character Stored
76-12 N/O

193 NSLS

22 Collector

Control TG

X 208sT0REC R

b

225 Active keyboard Setup

s i i S LI Nic }——( 657 N/C)
(226 N/C }——{ 2254 N/O

K 231 Active Keyboard

(2315 n/C)
- 228 Transfer 8

+—{228:1 /o h

—t— 245 Address R.

(2317 nvC)

(231-8 N/C

234 Transfer
- 90PB 136 PB
—‘{ 90-8 N/O

- 79 5top
N I 1907 N/C }——( 79-11 N/C)
—1— Pressure Pad R. )(
19 Record
2.
PG.48

[ez] 1S/1N

UOISIBAUOD) 8p0)

1y



CODE CONVERSION (Cont'd)

P.G.47

®

2046 N/0 (90 3N/C)

>< Space Ma

X cc

X 22 Cotlector Control

( 226N7C) 221 w0
—+— 204 Read CR
195 N/O

——' 19-11 N/O

X ca1
{224 /0

Thyratron
-1 CB3

Bit Light

gnet

Printer Space

—‘i Space Transmit >< 76 Character Stored
'—‘i 76-10 N/O

X 63 Character Stored

63-1 N/C)

t— 22 Collector Control

—+ cB-1

(636 N/C )
(22:5 N/C Y
7

(196-4 N/C 194-1 N/O

227 Start -

t— 76 Character Stored

—-‘I 76-10 N/O
t— 63 Character Stored

+—( 657 N/C)
+—( 2254 N/C)
1—( 204 n/C)

K 194 ERC

F(194-3n/C)

P.G. 49

r 198 GRC

8

(*P,3u0D) UOISIZAUOD BP0

[g2Z] 1S/1N




CODE CONVERSION (Cont'd)

P.G. 48 & 52

®

2271 N/O (1031 N/C)

Hold
227

I 227-6 niC)

—— 231 Active Keyboard

)

2

(2317 n/C)

H( 231-5 N/C) 2318 N/C)

234 Transf
X 228 Transfer 8 nsfer A

( 79 Ston
228-1 N/O 228-3 N/C)
79-12 N/O
—{msi2vo fodEnc

o X 25 A;idgr:lss

—| 245-11 N/O
'—-{ 90-7 N/O

)( R.S. Pressure Pad

Bit Relay "‘

201 Inhibit Ad].)

(201-1 N/C

Any Adjust
Store Relay

19 Record
L eeor | Pp.sense R.B)

A > H 245-10 N/O

{2273 n/0
X cc

76 Character Stored

——I 76-3 N/O

76-5 N/O

Print Magnet
K print Mag 103 One Cycle

103-1 N/C

227 Start

[e2] 1S/1LN

(*PAuU0)) uoisiaAuo) apo)

61



CODE CONVERSION (Cont'd)

Second Successive

Bit Relay

CR

CR Interlock
65 CR Interlock

CR Decoded
D
Up 209 own
209-5 N/O Down @ Up

CR Magnet o

P.G.47
Printer CR

22812 N/O Bit Relay 7612 N/O }——{ 907 N/O
c6
193 NSLS

65 CR Interlock

65-1 N/O

cc

206-1 N/O
2289 N/O I’—'

X 206 CR Nostep

Backstep L.
Station. No-
step R. Station

@ P.G.53

'——{ 228-7 N/O
X 198cRe

76-12 N/O |—'—{ 198-2 N/O

——-i 90-7 N/O

(194.3N/C )—'—‘ 198-7 N/O

Hold
198 GRC

—l 90-6 N/O

—( 22-11ni0)

=1~ 76 Character Stored )

76-12 N/O

-{ 76-3 N/O

193 NSLS

22 Collector Control

—T~ 63 Character Stored, i
A

(22:5 N/C Y

®

P.G.51

{2285 n/o
X 22 collector Control [—{ 635 N/O

k 79 Stop

< 225 Active keyboard Setup

End of this cycle

1657 N/C y——( 636 N/C)

X 231 Active Keyboard

(*P,3UOD) UOISIBAUOD 8POD -G~

[€2] 1s/1N



CODE CONVERSION (Cont'd)

P.G. 50

G—P

—1~ 228 Transfer B

'—1 228-1 N/O

(2315 /o)

(2317 n00)

1‘38 PB
— 90 PB

90-8 N/O

—1— 245 Address R =1 79 Stop

295 Active H a1 w0 (907 N/C Y 79-11 N/O)

keyboard Setup —— Pressure Pad R.

X 19 Recora
2065 N/O_——( 903 N/C)
X cR Magnet

X co

X 68 CR-Feed

(822 N/C

—i 68-4 N/O

X 65 CR Interlock

65-4 N/O

682 N/O cB-5 |——{ 685 N0

82-2 N/C)

HcBs

226 N/O

X cc X 22 otiector

Control

—| 22-1 N/O

231-8 N/C)

234 Transfer

65-6 N/O

7( 209 Repeat CR-Tab

- CC

CB-1

X 76 Character stored

76-10 N/O 76-5 N/O

X 63 Character X 103 One cycle
Stored

206 CRNS
‘—-‘l 19-6 N/O

3 Bit Thyratron

Bit Relay R 53

22-4 N/O

65-2 N/O

3 Bit Light
s83N0 1031 v/0
X 82 Feed
{822 n/C 82-4 N/O |——{ B2

q— 65 CR Interlock
P.G. 52

~1~ 68 CR Feed Hold
82

[€2] 1S/1N

("p,3U0D) UOISIBAUOD 3POD

.19.



CB-2 2nd Cycle

82 Feed -

>

CODE CONVERSION (Cont'd)

P.G. 51

82-1 N/O CB-5

—l 19-11 N/O
22 Collector
o Hzawo
Repick
'—{ 829 N/O
—-{ 82-8N/O
'—| 82-7 N/O

K Repick CC

—-| CB-5 2nd Cycle

 CcC

19-6 N/O

22-1 N/O

CB-1

K 76 Character Stored

7610 N/O (&) Thyratron (Feed Coce)

K 63 Character Stored

—| 63-1N/O

Bit Relay Bit Light

(196-4 N/C

— 22 Collector Control
—+ cB1
—- 76 Character Stored
- 63 Character Stored
(657 N/C }——{ 636 N/C)
(226 N/C y——( 2254 N/C )
(2045 N/C }——{1986 N/O
)( 194CRC

(1943 nrc)

227 Start — 198 GRC

P.G. 49

Feed

- Zg.

(*P,Au0D) UOISIBAUOD BPOD

[€2] LS/LN



MT/ST [23] Code Conversion (Cont'd.)

ADJUST SPACE
(Code Conversion)

cc

Space Decoded

Print Character Following Space

No Yes No Yes
Region Region

Space
Space Magnet Magnet _90-7 NIO 76-12 N/O 76-3 N/O {2113 n/0
Printer Spaces Printer Spaces K 206 CR NoStep

214-8 N/O

cs g

&3 Print Magnet ( 201 Inhibit Adjust

211 Store Sp Bksp. 2289 N/O
cc cc U
——Any Adjust Store- 76 Charcter Stored

Relay Which
Is Up

P.G.50 3061 N/O |

201 Inhibit Adjust

Backstep L.
Station. No
Step R.
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