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A. INTRODUCTION
This manual covers the servicing of the Tempest Model 40 Sets shown in Pages 6 through 16 of Manual 492. -

A thorough review of this manual should be completed before servicing of the Tempest Model 40 equip-
ment is undertaken.

This manual consists of seven parts. Parts 3 through 7 provide information nécessary to checkout (Part 3),
troubleshoot (Part 4), adjust (Part 5), disassemble/reassemble (Part 6) and maintain (Part 7) the Tempest
Model 40 Sets. Each part begins with an index, which lists the information contained in that part.

Installation information is provided in Tempést Manual 492.
Trouble isolated to outside the output terminal blocks are not analyzed in this manual.

The routine servicing specified for sets with printers should be performed at recommended intervals. See
Part 7.

The correction of troubles (PART 4 — TROUBLESHOOTING) is based on replacement of defective
components, therefore, the components shown in this manual, which are applicable to the set, should be
readily available. A 405900 carrying case to facilitate storage and transportation of smaller components,
is available, '

Card
Positions

[1-14|— Circuit Cards (Similar to 410400)

Space available for
identification label.

To apply label, remove .
paper backing and

press firmly in place.

MISCELLANEOUS PARTS
COMPARTMENT

(To open cover, pull handle
toward left,)

PART 4 — TROUBLESHOOTING provides information on when and how to utilize the test switches
and indicators provided in the design of the Tempest Model 40.

Note: All component side of circuit
cards to face front.

Note: When ordering replaceable parts or components, unless otherwise specified, prefix each part
number with the letters “TP” (ie, TP410055).
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B. FEATURE AND OPTION RECORD

Before proceeding with checkout or servicing, a review F
of the features and field options or other descriptions moéﬁisﬁéggzﬁzm
and records should be made to determine which options, holder.

if any, should be changed from the way they were
furnished by the factory, applied at a service loca-
tion, or altered during earlier service applications.

A Feature and Option Record for the set should
be maintained and attached to the equipment -
to facilitate checkout or operation.

- Coversion information, to change features in the
field, is not provided in this manual except to
convert replacement components when correcting
a trouble by substitution, thereby retaining

the original features in the repaired set. For
information to add or change the features -
originally ordered, refer to the Teletype Corporation
catalog, modification kit specifications, or other
instructions and make proper entries on the

Feature and Option Record.

C. TECHNICAL DATA

1. POWER SOURCE REQUIREMENTS .
115 V ac +10 percent 50/60 hertz ;0.5 hertz from an unswitched, standard 3-wire system.

Note: When operating from a 50 hertz power source, a pulley change is required on the printer.
Danger: Sets must be properly grounded to prevent shock hazard.

2. POWER CONSUMPTION AND HEAT DISSIPATION

Approximate Current Draw

ROP-KP-KP3 330 Watts 1130 BTU/Hr. 3.65 Amps

3. ENVIRONMENTAL RESTRICTIONS (Operating)
Ambient Temperature +40°F to +110°F
Relative Humidity 2% to 95% (noncondensing)
4. WEIGHT (Approximate)

: Unpacked
Terminal Logic 50 pounds
-Printer and Printer Logic 40 pounds
Housing for Terminal Logic or Printer 15 pounds
Operator Console W/Cover 5 pounds

Pedestal 56 pounds
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D. SUPPLEMENTARY INFORMATION

Supplementary information can be found in the How to Operate Manual 491, Installation Manual 492
and Section 570-005-800TC, Maintenance Tools.

‘ The following wiring diagram packages (WDP), covering the component are supplied with the set.

WDP0435 40P Printer, 80-Column
WDP0453 40CAB202/RA, RD Friction Feed Printer Cabinet
WDP0454 40CAB352/RA, RD Tractor Feed Printer Cabinet
WDP0456 40CAB354/RA, 132-Column Tractor Feed Printer Cabinet
WDP0457 40CAB903 Pedestal
WDP0462 40P Printer, 132-Column
WDP0525 40K108/RDJ Opcon
WDP0582 40C431/ZZZ/000 Controller without Cards
WDP(0583 40C432/ZZZ/000 Controller without Cards (Includes 40K002/RAA/DC Opcon)
WDP0584 and

. WDP0585 40C438/ZZZ/000 Controller without Cards

E. TOOLS AND SUPPLIES

The following tools and supplies may be required for installation or servicing of Tempest Model 40
apparatus. Most of these items should, normally, be present in standard maintenance tool kits.

1. TOOLS

Wrench 3/16 inch socket 125752
Open-end wrench 3/8 inch ' 154765
Open-end wrench 3/16 inch and 1/4 inch 129534
Open-end wrench 5/16 inch and 3/8 inch 152835
Open-end wrench - 3/4 inch 129537
Nut driver handle . 135676
Nut driver 1/4 inch 89954
~ Nut driver 5/16 inch 89955
. Nut driver 1/4 inch 135677
Nut driver 5/16 inch 135678
Screwdriver 1/8 inch, 2 inch blade 95368
Screwdriver 1/4 inch, 6 inch blade 100982
Screwdriver (blade less than 5/32 inch) 94647
~ Allen wrench - 0.050 104457
7 Allen wrench 0.078 110271
Tweezers o 151392
Spring hook (pull) 142554
- Spring hook (pull) 75765
" Spring hook (push) 75503
Spring scales (8 ounces) 110443
~Ruler ' : 6 inch 95960
Cleaning brush (type face) 151394
Long-nose pliers 108285
Cutting pliers 108286
Terminal extractor 182697
Retaining ring pliers - 160396
Terminal extractor 341983
Keyswitch extractor 346257
Keytop extractor 346260
Gauge 402617
Gauge 402868
Terminal extractor (MOLEX HT2285)
Card extender 410499
Static discharge strap 346392
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E. TOOLS AND SUPPLIES (Contd)

2. SUPPLIES

Grease — 145867 (4 ounce can) or 143484 (one pound can) |
Oil — 88970 (1 quart can)
Ribbon — 402444 for Model 40 Printer

Paper (tractor feed)
Degreaser (Freon TF) — 337449 (6 ounce aerosol can)
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PART 2 — DESCRIPTION OF TERMINAL OPERATION
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A. GENERAL

The Tempest (RFI) Treated Model 40 Receive Only Printer (ROP), Keyboard Printer (KP) and Three
Stack Printer (KP3) sets provide terminal configurations capable of operating in point-to-point or
multi-point, private line data communication systems and offering a wide choice of operating speeds
and communications codes.

The terminals can operate in a multi-point data communication system using selective calling (Pol/Sel)
format, where message transfer is accomplished through selections and polls of the terminal devices.

The terminals can be optioned to receive asynchronous (free running internal clock) data or isochronous
data (bit stepped from external clock). Isochronous speeds can range from 0 to 9600 baud. Asynchro-
nous speeds are switch selectable from the choices below:

50, 75,100, 110, 150, 300, 450, 600, 900, 1200, 1800, 2400, 3600.
The terminals are capable of receiving the following codes:

8-Level ASCII

8-Level Extended ASCII (8-bit or 7-bit with SI/SO key)
Special 6-Level Code

5-Level Baudot

8-Level (ITA5) ASCII code can be received on either a 10 or 11 unit start-stop character frame.
5-Level (ITA2) Baudot code can be received on either a 7 or 7.5 unit start-stop character frame.

A special 6-Level code can be received on either a 8 or 9 unit start-stop character frame. This code is
not monitored for vertical parity.

The terminals can be optioned to monitor received data for extended 8-Level ASCII code, with the
parity bit replaced by an 8th data bit. This code does not support any parity check, but an extended
set of 128 printable characters is made available to the printer in addition to the standard 94 ASCII
characters for a total of 222 printable characters. The additional print positions must be specified

in a custom type carrier for the printer. Printing speed (throughput) will be affected by this option.
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A. GENERAL

The terminals can also monitor extended ASCII codes by decoding 8-Level ASCII with “Shift In”/*Shift
Out” keys. After receipt of the SI character ‘“key’’, the controller passes the received ASCII codes to the
printer with the 8th bit spacing for standard ASCII graphics. After receipt of the SO character ‘“key?”’,
received ASCII codes are passed to the printer with the 8th bit marking for graphics from a second set

of 96 printable characters. This option supports odd, even, or no parity checks, while providing the print-
er with 190 printable characters. The additional print positions must be specified in a custom type
carrier for the printer. Printing speed (throughput) will be affected by this option.

The KP and KP3 terminals are capable of transmitting the following codes:

8-Level ASCII
Special 6-Level code
5-Level Baudot

8-Level ASCII code can be transmitted on either a 10 or 11 unit start-stop character frame,

The special 6-Level code can be transmitted on either a 8 or 9 unit start-stop character frame. The CAPS
LOCK key must be engaged when sending in the special 6-Level code.

The 5-Level Baudot code can be transmitted on either 7 or 7.5 unit start-stop character frame.

The Tempest (RFI) Treated Model 40/8 Three-Stack Printer (KP3) terminal arrangement can provide up
to three independent I/O sets capable of operating in point-to-point or multi-point, private line data
communication systems and offering a wide choice of operating speeds and communication codes.

An I/0 set is here defined as one of three independently optioned send/receive functions. Each imple-
mented I/O set is assigned its own printer, but all sets share a single C400 controller and a common
opcon.

Each I/O set can be optioned to receive asynchronous (free running internal clock) data or ischronous
data (bit stepped from external clock). Ischronous speed ranges are 0 — 9600 baud for ASCII and

0 — 4800 baud for 6-Level and Baudot. Asynchronous speeds are switch selectable in the 410421
circuit card from the following baud rates:

50, 75, 100, 110, 150, 300, 450, 600, 900, 1200, 1800, 2400, 3600.

1. INTERFACE REQUIREMENTS

The station provides an isolated interface in the pedestal of each set. This interface provides a means
for customer termination of signal leads and power for the set. Signal leads conform to the voltage,
impedance and waveshape requirements of MIL STD 188C and are described briefly:

SIGNAL - Receive and Transmit Data
+6 V dc mark, -6 V dc space

CLOCK - Receive and Transmit Clock
+6 V dc to -6 V dc excursion
- to + transition is start of bit
+ to - transition is mid bit point

CONTROLS - Terminal Ready Output
+6 V dc Ready, -6 V dc Stop
- Clear to Send Input
+6 V dc Clear to Send, -6 V dc Stop
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The set is basically full duplex; that is, the transmit and receive lines are isolated and independent of each
other. The set is shipped with a half-duplex strap installed and must be removed at installation.

The customer interface assembly can be optioned to operate in either an EIA polarity type signal con-
figuration or in a 20—60 mA, neutral current loop configuration by changing the associated circuit cards.

EIA Operation
SIGNAL - Receive Data
-3 V to -25 V Mark, +3 V to +25 V Space
- Transmit Data
-6 V Mark, +6 V Space
CLOCK - Receive and Transmit Clock

-25 V to +25 V maximum excursion
-3 V to + 3 V minimum excursion

+ to - transition is start of bit

- to + transition is mid-bit point

CONTROLS - Terminal Ready/Request to Send Output
-6 V Ready/Request, +6 V Stop

- Clear to Send Input
-3 V to -25 V Clear to Send, +3 V to 25 V Stop

Options to the above:

a. Receive data can be inverted -6 V dc mark, +6 V dc space (EIA Compatible) by replacing the
circuit card in slot Z6 of the interface with an 303184 circuit card.

b. Transmit data can be inverted -6 V dc mark, +6 V dc space (EIA Compatible) by replacing the
circuit card in slot Z7 of the interface with an 303185 circuit card.

c. Replacing the 303181 LEDD card in slot Z3 with a 303184 LEDD card will allow operation with
an inverted (EIA) clocking source.

d. Replacing the 303180 keyer card in slot Z5 with a 303185 keyer card will allow EIA compatible
terminal ready or request to send signals to be output.

e. Replacing the 303180 LEDD card in slot Z4 with a 303184 LEDD card will allow reception of
inverted (EIA) clear to send signals.

20—60 mA Neutral Current Loop Operation

SIGNAL - Receive Data and Transmit Data
20—60 mA Neutral
CLOCK - External Clock not available

CONTROLS - Not available
Options to the above:

a. Replacing the LEDD card in slot Z6 to the 303182 LEDD card will allow connection of the
receive line to a 20—60 mA neutral current loop operation.

b. Replacing the keyer card in slot Z7 with a 303183 keyer card will allow the transmit line to be
connected to a 20-60 mA neutral current loop operation.
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A. GENERAL (Contd)

1. INTERFACE REQUIREMENTS (Contd)

c. External clock is not available in 20—60 mA neutral current loop operation. The terminal must
run asynchronously, under control of the clock on the CIU (410411) circuit card in the controller.

d. No control leads (DTR, RTS, CTS) are available in 20—60 mA neutral current loop operation.

All further discussion in this specification will assume a MIL 188C interface assembly, where none of the
aforementioned variable card rearrangements have been made.

The interface assembly provides a compartment for the distribution of ac power. A terminal block is
provided for connecting customer power leads, as follows:

Live Side — TB200—1
Ground Side — TB200—2
Protective Ground — TB200—3

Two 15 amp circuit breakers serve to protect the line and ground sides and also serve as a main power
switch for the terminal. The input power requirements are:

115 VAC +10 percent

50/60 Hz. +15 percent

3.65 amps

330 watts true power

1130 BTU/hr air conditioning requirements

Surge current: 72 amps peak, first half of first cycle decaymg to 15 amps peak in second half of
third cycle.

The interface and terminal have been designed with the ability to receive error free messages even if the
received signals are distorted. The maximum allowable distortion before an error will occur may vary
slightly from terminal to terminal; however, the receive data distortion values below are those beyond
which terminal failures can be expected.

ASYNCHRONOUS ISOCHRONOUS

MIL (188C) 35 percent Spacing 25 percent Spacing
: 40 percent Marking 40 percent Marking

EIA (RS-232) 35 percent Spacing 40 percent Spacing
40 percent Marking 40 percent Marking

During the transmission of information, one can expect small amounts of distortion to appear at the
output interface. Although transmission distortion may vary from terminal to terminal, one can expect
typical values will not exceed the following values:

ASYNCHRONOUS ISCHRONOUS

MIL (188C) 3 percent Spacing 6 percent Spacing
‘ 1 percent Marking 1 percent Marking

EIA (RS-232) - 5 percent Spacing - 10 percent Spacing
' 1 percent Marking 1 percent Marking

The foregoing distortion values are based on the worst case data rates throughout the range of speeds for
the terminal. .
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The Tempest Model M40/8A provides a number of options available at the time of installation. These
options are implemented by positioning option switches on the 410411 or 410403 circuit cards in the
controller of the station.

2. OPTIONS

The following is a list of the options available:

Ogtion Al

Power-Up and Option 1 Asynchronous Speed — Enable this option and the terminal will power-up and
operate at the low speed asynchronous baud rate selected and also when Option 1 is selected from the
keyboard. Disable this option and the terminal will power-up and operate at the high speed asynchronous
baud rate selected and also when Option 1 is selected from the keyboard.

Related Option: H—Transmission Mode.

Option A2

Option 2 Asynchronous Speed — Enable this option and the terminal will operate at the low speed
asynchronous baud rate selected when Option 2 is selected from the keyboard. Disable this option and
the terminal will operate at the high speed asynchronous baud rate selected when Option 2 is selected
from the keyboard.

Related Option: H—Transmission Mode.

Options Bl and B2

Line Code for Power-Up and Option 1 — This option allows the selection of line code for power-up and
Option 1. Line codes available are ITA5 (ASCII), 6-Level code, and ITA2 AV (baudot).
Related Option: D—Print All-Baudot, V and FF—Extended ASCII.

Options B3 and B4

Line Code for Option 2 — This option allows the selection of line code for Option 2. Line codes available
are ITA5 (ASCII), 6-Level code and ITA2 AV (baudot).
Related Option: D—Print All-Baudot, V and FF—Extended ASCII.

Option C1

Stop Bits for Power-Up and Option 1 — Enable this option and the line code selected for power-up and
Option 1 will operate with 1 stop bit. Disable and the line code selected for power-up and Option 1
will operate with 2 stop bits (1.5 stop bits for baudot).

Option C2

Stop Bits for Option 2 — Enable this option and the line code selected for Option 2 will operate with
1 stop bit. Disable this option and the line code selected for Option 2 will operate with 2 stop bits
(1.5 stop bits for baudot).

OEtion D1

“Print All” for Baudot on Power-Up and Option 1 — Enable this option for the “Print All”’ feature to be
active when the line code selected for power-up and Option 1 is baudot. Disable this option and the
standard baudot character set will be printed when the line code selected for power-up and Option 1

is baudot.

Related Option: B—Line Code.
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A. GENERAL (Contd)
2. OPTIONS (Contd)

Option D2

“Print All” for Baudot for Option 2 — Enable the option for the ‘‘Print All” feature to be active when the
line code selected for Option 2 is baudot. Disable this option and the standard baudot character set will
be printed when the line code selected for Option 2 is baudot.

Related Option: B—Line Code.

Option E

Preempt Local Mode on Receipt of Data — Enable this option and the terminal will switch from local to
receive when receive data is detected (DTR held on). Disable this option and the terminal will ignore
receive data when in the local mode (DTR will be turned off in the local mode).

Option F

Substitute Asterisk (*) for Parity Errored Character — Enable this option and the asterisk (*) character
will be substituted for a received character with errored parity. Disable this option and a character
received with errored parity will be printed as received. ASCII Line Code only.

Options G1 and G2

Line Parity for ASCII Line Code — This option allows the selection of line parlty for the ASCII line code.
Parities available are:

0dd Parity
Even Parity
No Parity-8th Bit Spacing
No Parity-8th Bit Marking

Option H

Transmission Mode — Enable this option and the terminal will operate in the asynchxonous mode where
the bit timing is internally supphed Disable this option and the terminal will operate m the isochronous
mode where the bit timing is externally supplied.

Related Option: A—High/Low Speed, ZZ—Asynchronous Baud Rate.

Option J

Transmit Answer Back Character on Receipt of ENQ — Enable this option and the terminal will transmit
the answer back character when the terminal is not sending, printer is ready to receive and an ENQ
character is received (ASCII only). Disable this option and the terminal will send no character on a
received ENQ character.- .

Related Option: B—Line Code, X—Delay Answer-back, BB—Poll/Select.

Ogtion K

Terminal Configuration — This option mﬁst match the terminal configuration. Select between ROP ter-
minal or KP terminal. For KP3 Configurations Select KP. Option.

Ogtion L.

Line Feed Printer on Receipt of Carriage Return — Enable this option and the terminal will cause a new
line function to be sent to the printer when a carriage return character is received. Disable this option and
the terminal will send a carriage return character to the printer when a carriage return character is received
from the line.

Related Option: W—Ignore CR and LF after CR.
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02' tion M

Fifteen Second Time Out for Send Mode — Enable this option and transmission from the keyboard must
start within fifteen seconds of selecting the send mode or the terminal will switch back to the receive
mode. Disable this option and the terminal will stay in the send mode until manually deselected.

Option N

Data Compression on Receive Buffer 90 percent Full — Enable this option and data compression will
‘occur when the receive buffer is 90 percent full (CR, LF and FF are replaced with underscore and DTR
will remain on). Disable this option and DTR will turn off when the receive buffer is 90 percent full.
Related Option: P—Short Buffer, U—Buffer Size.

Note: The data compression will last until the receive buffer has emptied to 10 percent full.

Option P

Short Buffer for DTR — Enable this option and the DTR lead will be turned off when there are 26
characters in the receive buffer. Disable this option and the state of the DTR lead will be determined
by Option N.

Option Q

Printer Paging — Enable this option and a FF will be sent to the printer after 54 lines of data (27 lines
when printer is double spacing). Disable this option and no FF will be automatically sent to the printer
after 54 lines of data. ,

Related Option: R—Printer Line Spacing.

Note: On friction feed printers a blank line is inserted after 54 or 27 lines of data.

Option R |

Printer Line Spacmg Selected — This option should be selected the same as the printer single or double
line feed switch is selected.

Related Option: Q—Printer Paging.

OptiOn S

Printer Form-Out on Receipt of ETX — This optlon should match the printer optlon to form out on
receipt of ETX. .

Related Option: Q—Printer Paging.

Option T

Printer Form-Out on Motor Turn Off — Enable this option and the message will be formed out so that
it can be torn off. Disable this option and the last page of the message will remain in the printer cabinet.

Options U1 and U2

- Receive Buffer Memory Allocation — This option allows the selection of the size of the receive buffer.
The selectable buffer sizes are 1K, 5K or 9K.

Note: The 410464 RAM circuit card in slot 8 of the controller will provide 1K or 5K buffers for the
three separate lines. An additional 410464 circuit card is required for 9K buffers on three lines. Receive
buffer allocations will be checked on controller initialization and if insufficient memory is available an
error message will be printed on the affected printer.
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A. GENERAL (Contd)

2. OPTIONS (Contd)
Option V

Monitor Receive Data for Extended ASCII — Enable this optioh and all 8 bits of received characters will
be sent to the printer. Disable this option and the normal ASCII characters will be sent to the printer.
Related Option: B—Line Code, G—Line Parity.

Note: To implement this option the printer must be equipped with a special type carrier, the line code
must be ASCII and the parity must be set for none. The printer must be optioned to receive extended
ASCII. With this option enabled, the sender must send characters with the 8th bit spacing for normal
ASCII characters and the 8th bit marking for extended ASCII characters.

Option W

Ignore CR and LF After Receipt of CR (Single New Line Function on Receipt of CR) — Enable this
option and the CR and LF characters immediately following a received CR will be ignored. This option
is used in conjunction with option L to provide a single new line function on receipt of the sequence
CR, CR, LF. Disable this option and all line ending characters will be sent to the printer.

Related Option: L—New Line on CR.

Option X

Delay Answer-Back 10 Milliseconds — Enable this option and the sending of the answer-back character
will be delayed by 10 milliseconds. Disable this option and the answer-back character will be sent imme-
diately on receipt of ENQ.

Related Option: J—Transmit Answer-Back., Y—Answer-Back Character.

Ogtion Y

Answer-Back or First Character of Station Identification — This option allows the selection of the answer-
back character if option J is selected or the first character of the station identity code if selective callmg
Option BB is selected. Choose any ASCII character that is not a communication character.

Related Option: J—Transmit Answer-Back, BB—Communication Format.

Option Z ;

Second Character of the Station Identification — This option allows the selection of the second station
identification character when the selective calling Option BB is selected.

Option AA

Communication Line Status — This option allows the implementation of the line interface for the printer
I/O being optioned. Enable this option and the line interface associated with this I/O will be implemen-
ted . Disable this option and the line interface associated with this I/O will not be implemented. Refer
to discussion on spare printer. KP3 Terminals Only.

Related Option: CC—-Spare Printer Line Status.

Option BB

Communication Format — Enable this option and the I/O interface being optioned will operate in the
poll/select mode. Disable this option and the I/O interface being optioned will operate in the manual
mode.

Related Optlon Y and Z—Station Identification Characters.

Note: When this option is selected the sense DTR output is changed to reflect the RTS output require-
ment of the terminal. That is to say that terminal 7 of the interface assembly will be Request To Send
instead of Data Terminal Ready.
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~ Option CC

Spare Printer On-Line Status — Enable this option and the printer associated with this I/O interface will
be dedicated to line traffic. Disable this option and the printer associated with this I1/O interface will

be available as a spare printer. When the printer is selected as a spare, Option AA must be disabled. KP3
Terminals Only.

Related Option: AA—Communication Line Status.

Option DD

Monitor Data for Urgent Traffic Sequence (s) — Enable this option and the receive data will be monitored
for the urgent traffic sequence XCRITIC and optionally two more four character programable sequences.
Disable this option and the receive data will not be monitored for urgent traffic sequences.

Option EE

Print Out Line Options — Enable this option and the line option of the I/O interface will be printed out in
the local mode upon entering ENQ from the keyboard. Disable this option and the I/O interface options
will not be printed out.

Option FF

Monitor Receive Data for SI and SO characters (Extended ASCII) — Enable this option and the receive
data will be monitored for SI and SO characters and the SO and SI characters will be sent to the printer
(ASCII line code only). When the controller detects a SI character, it will pass all subsequent ASCII
characters to the printer with the 8th bit spacing for the standard ASCII character set. When the con-
troller detects an SO character, it will pass all subsequent ASCII characters to the printer with the 8th

bit marking for the extended ASCII character set. This option supports the use of line parity of even,
odd or no parity. Disable this option and the receive data will not be monitored for SO and SI characters.

Note: To implement this option the printer must be equipped with a special type carrier and be
optioned to respond to the SO and SI characters.

Asynchronous Baud Rates — This option allows the selection of the high and low speed asynchronous
baud rates. The following baud rates are available:

I. Low Speed Baud Rates II. High Speed Baud Rates
50 50
75 75

100 100
110 110
150 150
300 300
450 450
600 600
900

1200

1800

2400

3600
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A. GENERAL (Contd)

3. GENERAL DESCRIPTION OF DATA TRANSFER

Data transfer between devices is controlled by the C400 controller through the keyboard control switches.
All devices are dedicated to either the sending or receiving of messages.

Internally the system may be considered to consist of 2 I/O buses; line bus and local bus. 1/O devices are
assigned to one of these buses by control key depression or by default.

Only one device can be assigned as a sender on any bus at any one time, but multiple receivers can be
assigned.

Locally the send rate is controlled by the speed of the slowest receiver. A sender may only be assigned
after a receiver.

Multiple I/O operations can run at the same time as long as there are no conflicts in either initiating the
operations or in the transfer of data.

B. LOCAL OPERATION

When the LOCAL keytop is depressed, the LOCAL lamp will light and the printer motor will start and
remain on as long as the set is in local. If data is not entered through the keyboard for 15 seconds, the
printer motor will go off and the set will switch to the receive mode.

In the local mode, the printer will copy all ASCII characters entered through the opcon, (limited by the
type carrier available).

The opcon includes a full ASCII keyboard with a top row of keyswitches providing operator control of
the terminal. The operator has a choice between two preset communication line formats (Option I/II),
and three operating modes: Receive, send/receive, and local. The opcon displays the current status of
the Data Terminal Ready (DTR) output, the Clear to Send (CTS) input, and flags any parity errors
detected in the received data.

The KP3 has a full ASCII keyboard with a top row of lighted keyswitches that provide operator super-
vision of all terminal functions and is shared by all I/O sets in the terminal. The operation of the key-
board can be summarized as follows:

a. ControlICluster — SEND, REC, LOCAL, OPT II, CLEAR TO SEND, KBD OVRN.
— Reflect the status and operate on the I/O set selected in the
line cluster.

b. Line Cluster — LINE 1, LINE 2, LINE 3.
— Determine the I/O set that the keyboard is to interface.

c. Control II Cluster —TERM READY 1 through 3, PARITY ERROR 1 through 3.

— Constantly reflect the status of their respective lines, but
operate only on the I/O set selected in the line cluster.

Since the keyboard is common to all implemented I/O sets, the operator must first select the set that the
keyboard is to interface by pressing the appropriate line cluster keytop. The terminal will respond by
lighting the selected “LINE” lamp and updating the Control I Cluster lamps to reflect the operating
status of the selected I/O set. The operator may then affect any operational change on that I/O set by
pressing the appropriate Control I/II Cluster key.
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The keyboard may be taken “off-line’” by pressing the lighted line cluster keyswitch. The terminal will
respond by extinguishing all lamps in the Control I and Line Clusters and ignoring any Control 1/1I
Cluster input until another “LINE” is selected through the Line Cluster.

For each implemented I/O set, the operator has a choice between two preset communication line formats
(Option I/II), and three operating modes: local, receive, and send/receive.

If the terminal is optioned for options display, the print-out of the selected options in the controller’s
programmable circuit card may be requested in the local mode by pressing the “ENQ”’ (Control E) key.
A sample printout is shown.

Note: 1If local mode is preempted while the options are being listed, the printout may be garbled. In-
coming data will not be affected.

An option is available to preempt local on receipt of serial line data. If this option is selected, the ter-
minal’s DTR output will remain enabled in the local mode and the set will switch from local to the
receive mode when data is present on the receive line. If local preempt is not selected, the terminal’s DTR
output will be dropped in the local mode and all received data will be ignored.

OPTION PRINTOUT

KP OPTIONS ACTIVE ON LINE (1) :

HIGH SPEED ASYNCH COMMUNICATION

EVEN PARITY ASCII CODE/2 STOP BIT (S)
RECEIVE BUFFER ALLOCATED: 5K CHARS
DROP DTR WHEN RECEIVE BUFFER 9/10 FULL
POL/SEL OPERATION: LINE ID CHARS (AA)
PREEMPT LOCAL ON RECV DATA

15 SEC TIME-OUT ON SEND MODE

URGENT TRAFFIC SEQUENCE (S) MONITORED: (XCRITIC)
NL’ TO PRINTER ON ‘CR”’

PRINTER PAGING (54 LINES)

‘FF/ TO PRINTER ON MOTOR OFF

C. ON-LINE OPERATION

1. RECEIVE OPERATION

There are four ways to go into the receive mode: power-up, operator selected on the opcon and preempt
or timeout from local operation.

When the terminal is in receive mode, the printer motor is controlled by the presence of traffic. When
serial data is received, the motor will start and the printer will copy the buffered receive data until the
receive buffer is emptied. The printer motor will run for an additional 15 seconds and then shut off.

The terminal buffers all received data for the printer. This feature allows the set to monitor incoming data
at rates higher than the printer throughput for limited periods of time. However, average data transfer
rates to the terminal cannot exceed the printer’s data throughput, regardless of the receive buffer size.

The terminal must either control the sender’s data transfer rate (by dropping the ‘“DTR” output), increase
the printer’s throughput, or loose incoming data.

Three receive buffer memory allocation options allow the size of the terminal’s receive buffer to be

increased from the minimum of 1000 characters to a maximum of 9000 characters in 4000 character
increments.

The terminal can be conditioned to drop the Data Terminal Ready (DTR) output lead when the receive
buffer approaches saturation (9/10 full), then enable it when the receive buffer has been emptied (1/10
full). When the receiver’s DTR lead is connected to the sender’s Clear to Send (CTS) input, data transfers
can be efficiently synchronized.
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C. ON-LINE OPERATION (Contd)
1. RECEIVE OPERATION (Contd) |

A short buffer option, available in free-running (non pol/sel) mode, drops the terminal’s Data Terminal
Ready (DTR) output lead when the receive buffer contains 26 characters and enables it only when the
buffer contains less than 3 characters. Only the apparent size of the receive buffer is affected, received
characters are still buffered to the full extent of the receive buffer allocated.

When resident in an environment which does not recognize a drop in the receiver’s DTR output lead to
control the sender’s transmission rate, the terminal can be optioned to compress received data printout
when the receive buffer approaches saturation (9/10 full). This data compression is achieved by replac-
ing all received “CR”’ and “LF” codes with ‘“Underscores”, which help distinguish “lines” in the result-
ing string of data; the automatic newline function being performed after the printer’s 80th or 132nd
character position. This feature optimizes printer throughput by limiting the occurrence of the time-
consuming newline function and will remain in effect until the receive buffer is emptied to 1/10 capacity.

The urgent traffic sequence monitor will optionally scan the receive line for up to three urgent sequences;
one sequence being the character string “XCRITIC” and the other two being programmable up to four
characters each. Upon receipt of an urgent traffic sequence, the opcon lamps will flash and the opcon
bell will sound until the terminal is reset by pressing the flashing ‘‘Terminal Ready” key in the opcon.

Note: When operating in baudot, the urgent traffic sequence monitor will NOT detect the “FIGURES”
counterpart of a “LETTERS” character or vice versa.

The terminals can be optioned to respond to the receipt of a correct parity Enquiry (ENQ) character by
transmitting a single programmable character to the customer transmit line. The response can be immedi-

- ate or can be optionally delayed by 10 ms. The answer-back will be suppressed if the terminal is not ready
to receive data (DTR), is unable to transmit data (CTS), or the printer is not ready to copy. The answer-
back option is available only when the terminal is set up for an- ASCII, free-running (non pol/sel) line.

The terminals can be optioned to print out all options selected in the controller’s programmable circuit
card (s). Once selected, this option may be activated whenever the terminal is not copying receive data.

When the KP3 is not monitoring its maximum complement of three transmission lines, any printer not
dedicated to a line (I/O set) may be designated as a spare. The KP3 will automatically switch incoming
traffic to an available spare if the printer copying the receive line runs out of paper or loses ac power or
SSI signal, without loss of data.

Terminal Operation with a Spare Printer.

Any one of the terminal printers may be optioned as a spare. This is achieved by disabling the commu-
nication line associated with the printer in question and making the printer available as a spare. The
Line Cluster keytop associated with this spare printer should be replaced with one of the “SPARE” key-
tops included with the keyboard and the “TERM READY” and “PARITY ERROR” keytops associated
with the spare “line” should be replaced by blocking keytops.

The operator may verify the operation of the spare printer by pressing the “SPARE” keyswitch on the
keyboard. The terminal will_respond by turning the selected spare printer on and placing its associated
“line” in local, with the printer copymg all ASCII characters entered through the keyboard (limited by
the type carrier avaxlable) If data is not entered for 15 seconds, the printer will go off and remain off
until the next character is entered.

Operation of the termmal’s implemented IIO sets is not affected by the existence of a spare printer.
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The response of the I/O set’s Data Terminal Ready (DTR) output leads and their associated Terminal
Ready lamps will be as follows:

a. If the printer dedicated to anidle I/O set should become disabled, the set’s “TERMINAL READY”
lamp will flash to warn the operator of a line printer failure, but the DTR lead will remain enabled
since the spare printer will be available to copy any incoming data. Should the I/O set receive data
before its disabled printer can be repaired, the terminal will respond as follows:

(1) The spare printer will be assigned automatically to the I/O set and begin copying the received
text.

(2) The flashing “TERMINAL READY” lamp will be turned on and will now be affected by the
status of the spare printer.

(8) The keyboard will be assigned to the affected 1/O set and the “SPARE” lamp will flash to
alert the operator that the spare printer is copying line traffic.

b. If the printer dedicated to an I/O set becomes disabled while copying received data, the terminal
will respond as follows:

(1) The spare printer will be assigned automatically to the affected I/O set and will begin copying
the received text, repeating the last three lines copied by the disabled printer.

(2) The keyboard will be assigned to the affected 1/O set and the “SPARE”’lamp will flash to
alert the operator that the spare printer is copying line traffic.

(8) The affected set’s “TERMINAL READY” lamp will reflect the operating status of the spare
printer.

Once a spare printer has been assigned to an I/O set, it will remain dedicated to that set until the disabled
printer is repaired and the terminal restored to its original configuration by the operator.

At the time that the spare printer is assigned to an I/O set, the set’s disabled printer is assigned to the spare
“line”. The operator may thus verify the operation of the disabled printer by pressing the “SPARE” key-
switch and exercising it in the local mode.

After the disabled printer is put back in service, the operator may restore it to the I/O set as follows:

a. Wait until the spare printer is no longer copying receive data for the I/O set.

b.  Assign the keyboard to the affected I/O set by pressing its associated Line Cluster keytop. The
1/0O set’s “LINE” lamp should light and the “SPARE’’ lamp should flash.

c. Place the affected I/O set in local mode by pressing “LOCAL” keyswitch. The “REC” lamp
should turn off and the “LOCAL” lamp should light.

d. Enter a "null” (Control Z) through the keyboard. The terminal should respond as follows:
(1) The terminal should sound one bell tone.
(2) The flashing “SPARE” lamp should go off.
(3) The restored printer should execute two line feeds.

e.  With the I/O set still in local, any other character entered through the keyboard should be copied
by the original printer.
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C. ON-LINE OPERATION (Contd)

2. RECEIVE ONLY PRINTER (ROP) OPERATION
Operator Console

The ROP has an abreviated operator cbnsole (opcon) allowing the operator control of the local test and
a choice between two pre-set communication line formats (Option I/II). The opcon displays the status
of the Data Terminal Ready (DTR) output lead and flags any parity errors detected. '

Test Mode

A keyswitch is provided on the operator console to put the terminal in a self test mode. In this mode,
the controller will drop Data Terminal Ready (DTR), turn the printer on, set the terminal’s Customer
Interface Unit (CIU) to loopback mode, and load a test pattern in the CIU transmit buffer.

In the loopback mode, the CIU will ignore serial data from the customer line and connect the terminal’s
receive and transmit lines. Data loaded in the transmit buffer will be sent to the CIU receive buffer at
the terminal’s preset asynchronous speed. If the terminal is operating isochronously, the external clock
will be ignored and the test will be performed using the internal clock. ,

The test pattern received will be processed by the controller and copied by the printer. The resulting
printout is dependent on the terminal’s line code option selected:

8-Level Code — U*U*U*U*U*U*U*U*U*U*
6-Level Code — J5J5J5J5J5d5J5J5J5d5
5-Level Code —RYRYRYRYRYRYRYRYRYRY

To take the RO Terminal out of the test mode, push the TEST keytop again. If optioned to display
options, the terminal will then print the options selected in the controller’s programmable circuit cards (s).
The terminal will then switch to the receive mode.

Caution: The “TERMfNAL READY” lamp must be on prior to operation of the OPTION II keyswitch
after switching from the test to receive mode. The lamp will require approximately one second to light.

Receive Mode

-When the RO Terminal is not in the test mode, it is in the receive mode. It also powers up in receive
mode. In this mode, the Terminal Ready lamp reflects the status of the Data Terminal Ready (DTR)
output lead, the “PARITY ERROR” lamp flags any parity errors detected in the receive line, and the
Option II lamp reflects the current choice of communication line formats.

Line format variables that can be altered by the Option I/II selection include: line code, stop bits, and
asynchronous line speed.

Items that can affect the terminal’s DTR status are printer cover open, printer paper out, printer power
off, and receive buffer full. The operator can also affect DTR by pressing the “TERMINAL READY”
keytop in the opcon. ‘

The printer motor is controlled by the presence of traffic. When serial data is received, the printer motor
will start and the printer will copy the buffered received data. When the serial data input ceases, the
printer may continue copying data until the receive buffer is emptied. The printer motor will continue to
run for another 15 seconds and then will shut off. A printer option is included for automatic paper feed
out on motor turn off. o
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3. SEND/RECEIVE OPERATION

- The operator may put the terminal in the send receive mode by pressing the “SEND”’ keytop on the
opcon. This action will light the “SEND” and “RECEIVE” lamps and put the ASCII keyboard on line,
while the printer remains available to copy the buffered receive data.

Any character key pressed from the typewriter field of the keyboard will generate an appropriately coded
output. If a cursor control key or an insert/delete key is pressed, no output will result.

Note: The CURSOR LEFT (&) control key generates an ASCII back space character.

The message entered through the keyboard will be transmitted at the asynchronous line speed selected
for the receive data, unless the terminal is programmed for isochronous transmission. If so, the transmit
data clock is independent from the receive data clock and can be any speed between 0 and 9600 baud.

The Clear to Send lamp reflects the current status of the terminal’s Clear to Send (CTS) input. When the
input lead is in the “GO” condition, the lamp will be off. The light goes on to indicate a “STOP”’ con-
dition on the customer input interface. The terminal will transmit only when CTS is “GO’’ (Lamp OFF).

All messages entered through the keyboard are stored in a 16 character send buffer. This allows the
operator to type short bursts of data at speeds exceeding the transmission rate of the terminal without
loss of data. The buffer also accommodates character stepped transmissions where the CTS input lead is
enabled for short periods of time.

Under most circumstances, the transmission rate of the terminal éxceeds the input rate on the keyboard
and the buffering of send data is transparent to the operator. For slow transmission rates (less than 60
baud), the terminal provides audio visual aids that effectively regulate operator input without any loss
of data.

The keyboard operator is informed that he is exceeding the transmission rate of the terminal by a flash-
ing “KEYBOARD OVERRUN? lamp. This lamp will flash as long as any send data is being buffered.

If the operator continues to exceed the transmission rate of the terminal, his input will be buffered pass-
ively for ten characters. The buffering of each of the next six characters entered will be accompanied
by a bell tone, warning the operator to decrease his input rate or risk a buffer overrun. Overruning the
send buffer will result in loss of the last character entered and will be indicated by turning on the “KEY-
BOARD OVERRUN” lamp. After an overrun, the indicator lamp will be extinguished only by depress-
ing its associated keyswitch or by leaving the send mode.

The terminal can be optioned to abort the send function after 15 seconds of no activity and switch to
receive mode, or to remain in the send receive mode until another operating mode is requested by the
operator. In either case, leaving the send mode will stop transmission of data, clear the send buffer
and extinguish the “KEYBOARD OVERRUN” lamp (should it be lighted).

4. PRINTER OPERATION (Common to ROP, and KP3 Sets.)

Characters are spaced at ten characters per inch horizontally. Lines are spaced at six lines per inch
vertically.

The maximum line length is 80 characters in the 80-column printer and 132 characters in the 132-column
printer. A field option will allow the right margin to be moved up to 7 character positions to the left
on the 80-column printer and 11 character positions on the 132-column printer.

The full ASCII (up/low) printer is capable of printing at a rate of 3.7 lines per second, for a maximum
throughput of 296 characters per second when printing full (80 character) lines. The monocase version
can print at a rate of 5.2 lines per second, for a maximum throughput of 416 characters per second

on 80 character lines. Printers with custom type carriers for expanded character sets are capable of
printing at a rate of 1.9 lines per second, for a maximum throughput of 152 characters per second.
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C. ON-LINE OPERATION (Contd)

4. PRINTER OPERATION (Common to ROP, and KP3 Sets.) (Contd)

The ASCII control characters listed below are recognized by the printer, with the described results. All
other control characters received by the printer are discarded.

LF The LINE FEED character causes a newline (Carriage return and line feed) to be executed.
VT The VERTICAL TAB character performs the same function as the LINE FEED.

FF The FORM FEED character performs the same function as the LINE FEED. An option is
included on the tractor feed printers to feed paper to the end of form on receipt of this
character.

CR The printer has the capability of performing a CARRIAGE RETURN without line feed, to
facilitate the over printing of data.

ETX A printer option enables a paper feedout of approximately 16 line feeds upon receipt of this
END OF TEXT character.

BEL Sounds an audible alarm in the terminal. Printer is not affected.
Escape sequences will have no effect on the printer.

A subscriber operable switch conditions the printer to respond with one or two lme feeds to a newline
command.

The end-of-test sequence LF, LF, N, N, N, N, will cause an ETX to be sent to the printer after receipt
of the fourth N, This will cause a paper feedout of 16 lines in friction feed printers and a form out on
the tractor feed printers when the printers are optioned to respond to an ETX character.

The end-of-line sequence CR, CR, LF, will cause a single newline function to be performed if the follow-
ing controller options are selected: to perform a newline function upon receipt of a CR, and to ignore CR
and LF characters received after the first CR.

Terminals with tractor feed printers may be optioned to feedout a full form past the last form used when
the printer motor is turned off. This feature requires that the printer be optioned to form feed on ETX.

The paging option, available on tractor feed printers only, automatically positions the 11 inch paper to
the top of form when the printer motor is turned on, and then formats data into pages of 54 lines each.
The printer can be optioned for single or double line feeds and to form out on receipt of ETX as long
as the corresponding option switches in the controller reflect these printer options.

5. SELECTIVE CALLING (POLL/SEL) OPERATION

The ROP, and KP3 Terminals can be optioned to operate in a poll/sel environment, where message
transfers are accomplished through a ‘“host” line multiplexor.

Control over sending and receiving functions is done through the use of control sequences received by
the terminal from a message processor (Control Station). These control sequences consist of four

ASCII characters and indicate to the terminal if a send data (poll), or receive data (select) function is
to be performed.

All poll and select sequences are to be preceded by the deselect character EOT and terminated by the
character SOH.

All poll and select sequences are to be prefaced by a umque programmable two character station
identity (SID) sequence.
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In a select sequence, the two character SID is followed by the two character control sequence “= (equals),
ENQ”, indicating that message is to be copied by the printer.

Upon recognition of a printer select sequence with the proper SID, the terminal will respond within
3.5 seconds with either an ACK (terminal ready to receive) or NAK (terminal not ready) character.

Terminal responses are initiated by enabling the Request to Send (RTS) output lead. The terminal then
waits for the Clear to Send (CTS) lead to come up before transmitting the response.

Terminal will be “ready to receive” if the printer is selectable and ready for the next character, and the
receive buffer is no more than 1/10th full,

After a positive (ACK) response, the terminal enters the text mode; copying all received data on the
printer until receipt of the end-of-text character EOT.

After a negative (NAK) response, the terminal resumes scanning the line for its SID.

In a polling sequence, the two character SID is followed by the two character control sequence “DC1,
ENQ?”, requesting any data that the terminal has to send.

Since the keyboard cannot be polled effectively, the KP Sets may not send text when optioned for
selective calling. Upon receipt of a polling sequence with the proper SID, both the ROP and KP terminals
will respond with the deselect character EOT, indicating no traffic.
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C. ON-LINE OPERATION (Contd)

ASCII TO BAUDOT CODE CONVERSION TRUTH TABLE

ASCII —ITA5 BAUDOT —ITA2 A.V.
~ INPUT OUTPUT
NULL * BLANK
SOH * BLANK
STX * BLANK
ETX * BLANK
EOT * BLANK
ENQ * BLANK
ACK * BLANK
BEL BELL (FIGS.S)
BS * BLANK

HT * BLANK

LF * LINE FEED
VT * BLANK

FF * BLANK

CR * CARRIAGE RETURN
S.0. FIGURES
SlI. LETTERS
DLE * BLANK
DC1 * BLANK
DC2 * BLANK
DC3 * BLANK
DC4 * BLANK
SYN * BLANK
ETB * BLANK
CAN * BLANK

EM * BLANK
SUB * BLANK
ESC * BLANK

FS * BLANK

GS * BLANK

RS * BLANK

Us * BLANK

SP * SPACE

! ! (FIGS.F)
» ; » (FIGS.Z)
# # (FIGS.H)
$ $ (FIGS.D)
% * BLANK

& & (FIGS.G)
’ * (FIGS.J)

( ( (FIGS.K)
) ) (FIGS.L)
* * BLANK

+ * BLANK

, , (FIGS.N)

— (FIGS.A)
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ASCII TO BAUDOT CONVERSION TRUTH TABLE (Contd)

ASCII — ITAb BAUDOT —ITA2 A.V.
INPUT OUTPUT

/ (FIGS.X)
0 (FIGS.P)
1 (FIGS.Q)
2 (FIGS.W)
3 (FIGS.E)
4 (FIGS.R)
5 (FIGS.T)
6 (FIGS.Y)
7 (FIGS.U)
8 (FIGS.I)
9 (FIGS.O)
: (FIGS.G)
: (FIGS.V)

* BLANK

* BLANK

* BLANK
? (FIGS.B)

* BLANK

OO UL WN BT

~ z\.,——f"\ >‘—""_‘>@‘\"V N A
* K K K ¥ X ¥ *
or}
=
>
Z
~

*®
o]
=
>
Z
b

__(UNDERSCORE) LETTERS
DEL LETTERS

* — Denotes inhibit of LETTERS — FIGURES shifting circuitry
FIGS. — FIGURES
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NOTES:
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PART 3 —OPERATIONAL CHECKOUT

INDEX PAGE

A, GENERAL ...ttt ittt ettt aeenteietannarennanennennns 3-1
1. PRELIMINARY CHECKS .................................................. 3-1

2. TESTING C400 STATION . ... .ot ittt it i ettt st eeneaaennnennns 3-1

B. 40C400 SELF-TESTPROCEDURES . .. ... ... .. i i 3-2
OFF-LINE CHECKOUT PROCEDURES .. ... ...ttt innennenn, 3-3

1. TERMINALS . ittt ittt te et tenananaenesens 3-3

2. PRINTER (ROP,KP AND KP3) ... ..ottt iiiiiiniiiie et eeiniianaannnan 3-7

A. GENERAL

An operational checkout should be performed upon installation or on trouble calls.

If the indicated response is not obtained in any step of a checkout procedure, repeat the step to make
sure that the procedure has been performed correctly. If the results are still unsatisfactory, perform the
indicated trouble analysis.

Always perform the checkout in the order given in the chart.

The trouble analysis steps are based on satisfactory results of all previous steps.

1. PRELIMINARY CHECKS

Before turning on any equipment, check the following:

Are all circuit cards and cable connectors fully seated?

Are all fuses in place?

Are all cabinet lids and pedestal doors closed?

Do all printers have paper and ribbon properly installed?

Is the station connected to a properly grounded ac service?

Have the station options been installed and are they properly recorded?

mo Qo TP

2. TESTING C400 STATION

The first test to be performed is the self-test of the C400 logic cards.
The next test to perform is the local test.
Perform component operational check.

b=



493, 3-2-

Refer' to H. CONTROLLER OPTIONING in Installation

B. 40C400 SELF-TEST PROCEDURES

Manual 492, for Controller Arrangement Forms. l
(8
PATTERN LAMPS T *18
CONTINUE SWITCH {+—e] ‘=
2 [@}e— TEST
RUN LAMP SWITCH
]
-12 -
+12 <
+5
CORRECT
STEP PROCEDURE RESPONSE ANALYSIS
1 Apply power to controller. All PSU voltage lamps 1lit. 40PSUL03
' ‘ Run lamp lit.

2 | Depress and hold test switch. All pattern lamps light. 410401,
410400,
40PsSU103

3 Release test switch. Refer to Controller Arrange- Refer to

ment Form. 1If continue Controller
pattern exists depress con- Arrangement
tinue switch. Form.
After 1-2 minutes, pattern
lights blink sequentially.
Pattern lamps should extin-
guish (approximately 15
seconds).
4 | To return 40C400 to normal Keyboard is unlocked.
operating mode, push continue
switch.
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C. OFF-LINE CHECKOUT PROCEDURES
1. TERMINALS ‘

Keytop Layout

The location of the various control and data keys referred to in the checkout procedures can be found
in the following illustration.

POWER TEST AND
LOCAL LOOP-BACK
KP3 KEYBOARD LAYOUT TEST INDICATOR LAMP
SPARE LINE 3
s I G o (s B (i [ ( s [ s i (i (s [ i i [ [ [
senp | Rec |rocaL| oer | cLear] kep | Line | LinE | seare | TERM | TERM PARITY | PARITY
x | 10 Joven | i 2 | ‘ewr | rEaoy | reaDy ERROR | ERROR
SEND ] 2 i 2
KP3 KEYBOARD LAYOUT
SPARE LINE 2
s [ e (i (e ) e 0 (s J [ i (i J [ s ) (i = | s ]
senp | Rec |rocaL) opt Jclear) kep ]| UNe | seare | CNE | TERM TERM | PARITY PARITY |
= | Jofoven | T Pre | "3 | Ready READY | EoR ERROR

KP3 KEYBOARD LAYOUT

SEND | REC JLOCAL|] OPT | CLEAR] KBD LINE LINE | LINE | TERM [ TERM ] TERM | PARITY [ PARITY § PARITY
[ 2 3 RElADY RE%DY RE%DY ER?OR ERgOR ERROR

SEND

KP KEYBOARD LAYOUT
e | [ v (s I [ i [ i - e i [ [ I
senp | Rec ocar] opt |cLear| xep TERM PAR
x | 70 | ovRn RDY ERR
SEND - 1 |
! Q| » $ % ~ a * ( ) —_— 3 ~ s
SCROL|seGMT ; LINE
PMElwe Jaov | 1 1213145671819 1@ -+ ™ |\ &ffws
Jcursr]scroL | cursor | ¢! | ETE [ ENa [ pc2 [ oca ] Em [ sus [ us | st [esc | oal ] ume
RETRNIDOWN | TAB QIWIJE|R]JTIY]JU]I O P = NEw |\ k] |DLETE
' cAPS son | oca [ eoT | oLE [ BEL | 6s | RS | vT | FF : " LNE 1) NE T can
LOCK A S!DIFIGIH JIKIL H ’ { K| | wsrr
NL [ eanJETx [ DeL [ s | so [ Fs | « > | 2 » CHAR
é“ - SHIFT Z x C v B N M . . Y SHIFT RETURN DLETE
) CONTROL (SPACE) | conTROL
’ ‘ - KEYBOARD - EDIT KEYS
CURSOR MOVEMENT : . " (Have No Affect
CONTROL KEYS ’ On These Terminals)
(Have No Affect On ;
These Terminals) ' = LIGHTED
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ER C. OFF-LINE CHECKOUT PROCEDURES (Contd)

1. TERMINALS (Contd)

- Preliminary Instructions

Fd'llow these preliminary instructions before testing of the opcon is started using a Tempest Model 40 Set.
The operational checks are to be performed in the order presented.

(1) With power off; connect opcon to be tested to the set.
- (2) Turn on power to the set or station.
(8) Perform Steps 1 through 6 of checkout procedures.

Note: The REC lamp lights immediately when power is turn ON.

_ TROUBLE
STEP PROCEDURE RESULTS ANALYSIS
1 Depress RETURN and ESC P TST lamp lights
simultaneously with addi- {brightly) momentarily indi-
tional force, and then cating power supply to opcon,
release.
2 Depress RETURN and 2 TST lamp lights
simultaneously with (brightly) and remains 1lit
additional force, and indicating loop-back test

then release. mode is activated.

NOTE: Occasionally the
operational lamps may flash
on and then off, or alarm
bell may sound when loop-
back test mode is activated.
If this occurs, clear the
test by depressing RETURN
and ESC P beyond their normal
stop, and reenter test mode.

a. Place opcon into the caps
mode by depressing and
latching CAPS LOCK.

b. | Depress the following keys
while observing lamps for
proper indication.
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TROUBLE
STEP PROCEDURE RESULTS ANALYSIS
2b. Lamp
(Contd)| | Depress Keys | Condition
A-=--c-n--- +SEND - = = = = = = = -—o‘rg
CONTROL and A (SOH) ‘ SEND OFF
C REC ON
CONTROL and C (ETX) REC OFF
D LOCAL ON
CONTROL and D (EOT) LOCAL OFF
G OPT II ON
CONTROL and G (BEL) OPT II OFF
F CLEAR TO SEND ON
CONTROL and ACK CLEAR TO SEND OFF
E KBD OVRN ON
CONTROL and E (ENQ) KBD OVRN OFF
B LINE 1 ON
CONTROL and B (STX) LINE 1 \ OFF
J LINE 2 (OR SPARE PIR) ON
NEW LINE LINE 2 (OR SPARE PTIR) OFF
0 LINE 3 (OR SPARE PTR) ON
CONTROL and O (SI) LINE 3 (OR SPARE PTIR) OFF
N TERM READY 1 ON
CONTROL and N (SO) TERM READY 1 OFF
M TERM READY 2 ON
RETURN TERM READY 2 OFF
L TERM READY 3 ON
CONTROL and L (FF) TERM READY 3 OFF
K PARITY ERROR 1 ON
CONTROL and K (VT) PARITY ERROR 1 OFF
I PARITY ERROR 2 ON
TAB PARITY ERROR 2 OFF
H PARITY ERROR 3 ON
«—— (Cursor Left) PARITY ERROR 3 OFF
—=(Cursor Right) REC SFLASHE
CONTROL and C (ETX) REC OFF
CURSR RETRN OPT II ‘ SFLASHE
CONTROL and G (BEL) ‘ OPT II OFF
} (Cursor Down) LINE 1 . SFLASHE
CONTROL and B (STX) LINE 1 OFF
CLEAR LINE 2 (OR SPARE PIR) }FLASH{
NEW LINE LINE 2 (OR SPARE PTR) OFF
LINE DLETE TERM READY 2 SFLASHE
RETURN TERM READY 2 OFF
LINE INSRT TERM READY 3 SFLASHE
CONTROL and L (FF) TERM READY 3 OFF
HOME PARITY ERROR 3 SFLASHE
~=— (Cursor Left) PARITY ERROR 3 OFF
C. Depress RETURN and ESC P TST CLEAR lamp extinguishes
simultaneously with addi- and returns opcon to normal
tional force, and then operating mode.
release.
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u o C. OFF-LINE CHECKOUT PROCEDURES (Contd)
vy 1.  TERMINALS (Contd)

TROUBLE

STEP PROCEDURE : ‘ RESULTS ANALYSIS

3 Depress LOCAL. Then depress On KPs check printer.
each key on the keyboard
portion of opcon four or
five times.

Lower portion of depressed Not printed
‘keys are printed. : on KP\units.
) scnoL Iseeur] ! ®© $ ~ . ~ sl e

woue Fue [aov ) | 1 2 ‘4__[_ 617] l [ l e |y
(1] !l’l ENG 0Ce ] EM () us 81 319 A LNE
i ] ol W]E TIUlOPi'm';_E_
CA SOH | DC3 | €O DLE SEL [1] s vT FF M4 LINE )N
’wc’:iA‘DFG JlklL . HIE
- - . MU | CAN | ETX | DEL { $TX 80 [£] < ? SET RETURN
[ [ XTSIV IBIN ML ] T2 [owr Jronm | [s4]
Ioomml SPACE ICMROL
On KP units printer
spaces, no printing.

4 Disengage CAPS LOCK by Alpha characters described in
depressing it again momen- Step 3 are printed in lower
tarily. Again depress each case (ie, abcdef, etc) if
key on keyboard portion of printer is an AB arrangement.
opcon four or five times. On AA printer arrangements

' - lower case characters will
be printed as upper case.

5 Depress left SHIFT together . | Upper portion of
with each nonalpha key (ie, depressed keys
‘@#$, etc) on keyboard por- are printed.

tion of opcon. ‘ ‘///'

Lilzls{alsle[718lolol=]
| EEEEEEEEERE
1] HEEEEHE

T=I I LI I

/--{7 1
OB R <H

~~
x>

6 Depress right SHIFT together Thenéhafacter on upper

with one of the keys portion of depressed key
depressed in Step 5. is printed.
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2. PRINTER (ROP, KP AND KP3)

- Preliminary Instructions

Lzr-' T;ﬂ Forms LF Test
n

(1) Ribbon and paper should be loaded. 12

(2) The switches (top right of printer, cabinet 1 oft

cover raised) should be placed in the
following positons:
LF—1
Test — Off
Forms (tractor feed only) — On
(3) Close cabinet cover.

HEO|

(4) Perform Steps 1 through 8 of checkout procedure. Friction Feed Tractor Feed
TROUBLE
STEP PROCEDURE RESULTS ANALYSIS

1 Momentarily depress PAPER
button (red) on printer
cabinet cover.

Paper feeds out as long as
button is depressed.

2 TRACTOR FEED PRINTER ONLY

Depress and release FORM
ADVANCE button (black) on
printer cabinet cover.

Paper feeds out until first
line of next form is reached,
then stops.

3 Unlatch and raise printer
" | cabinet cover.

TERM READY lamp extinguishes.

4 Raise cover interlock switch
to maintenance position.

Lift paper roll to simulate
a paper alarm. Lower paper

‘roll, guide paper through

window, and close cabinet

- cover.

TRACTOR FEED PRINTER

Tear off next form under
pedestal top, then depress
PAPER button on printer cab-
inet cover until last form
passes through printer.
Reload forms, guide first
form through window, and
close cabinet cover.

5 Set test switch to ON, allow | Printer turns on and prints
printer to print several font identification symbol
lines, then turn test switch| % or § repeatedly until
OFF. switch is turned off.

6 FRICTION FEED PRINTER

LOW PAPER lamp lights.
LOW PAPER lamp extinguishes.

PAPER lamp lights.:

'PAPER lamp extinguishes.
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L C. OFF-LINE CHECKOUT PROCEDURES (Contd)

- 2. PRINTER (ROP, KP AND KP3) (Contd)

: TROUBLE
STEP PROCEDURE RESULTS ANALYS1IS

7 ROP SET ONLY

: Depress TEST key. TEST key locks in down
: : position and lights.

TERM READY lamp extinguishes.

Printer starts printing U*U*
pattern if ITA5 code was pro-
grammed or RYRY pattern if
ITA2 code was programmed.

Printer will continue to
print pattern until TEST
key 1is depressed again.

8 Depress TEST key again, TEST key unlatches, lamp
extinguishes. '

Printer stops printing and
turns off.

TERM READY lamp lights.
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PART 4 -- TROUBLESHOOTING PAGE
INDEX
A. GENERAL . v v v v v v v o o o o o o o o o o o o o o o o v o o o o oo 4-1
TERMINAL ANALYSIS . . ¢ « &« v o « & o & 4-3

C. COMPONENT ANALYSIS.

. . . L . L] . L] L] 4-5
1. 40PSUI03 POWER SUPPLY . . . . . 4.5
2- OPCON . . . . . . . . . . - . 4'9
3. PRINTER ., .+ & ¢ ¢ & v ¢ o« o s o o & 4-15
4. PRINTER-80 COLUMN FRICTION FEED . . . 4.21
5. PRINTER-80 COLUMN TRACTOR FEED. . . . 4-42
6. PRINTER-132 COLUMN TRACTOR FEED . . . 4-70
7. CONTROLLER (KP AND ROP). . P . 4-88
8. CONTROLLER (KP3 TERMINALS ONLY) . . 4-98
9. INTERFACE . . e e e e e s e e e e . 4-105

A. GENERAL

To use the troubleshooting information, always start with Analysis Question 1 of
B. TERMINAL ANALYSIS, and follow the indicated procedure to the directive which
specifies proceeding to C. COMPONENT ANALYSIS. Then follow the specific compo-
nent analysis indicated (ie, power supply, opcon, etc) starting with Analysis
Question 1 to isolate and correct the trouble by replacing the indicated defec-
tive component.

If replacement of the part or subcomponent indicated in C. COMPONENT ANALYSIS

does not correct the trouble, replace the next higher order of component (ie,
fuse, power distribution assembly, or entire terminal).

When installing a replacement component, make certain that all options (if
present) in this component are implemented for proper set operation.

Where more than one component is specified for replacement, they should be sub-

stituted one at a time in the order specified. The original component should be
replaced if the trouble is not corrected before making the next indicated

substitution.

Once the trouble has been corrected, the terminal should be checked out to be
sure that it is performing properly. Refer to PART 3 -- OPERATIONAL CHECKOUT,.

The following caution procedures must be observed when troubleshooting a Model
40 Station or Set.
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A. GENERAL (Contd)

CAUTION l: ' TURN OFF ALL POWER OR SIGNAL SOURCES BEFORE REMOVING OR REPLACING
ANY COMPON o

3

CAUTION 2: TO AVOID POSSIBLE INTERNAL DAMAGE TO CIRCUITRY, WEAR A 346392 STATIC
DISCHARGE STRAP CONNECTED TO GROUND TO ALLOW STATIC DISCHARGE BEFORE HANDLING
CIRCUIT CARDS FOR REMOVAL OR REPLACEMENT. AVOID TOUCHING CIRCUIT LANDS OR COM-
PONENTS AS MUCH AS POSSIBLE.

Attach static ground
strap tightly to
wrist as shown.

Attach clip end of

static discharge strap
to frame ground.

To locate components, circuit cards, connectors, test switches, indicator lamps

and other elements indicated in the troubleshooting information, refer to
PART 6. -- COMPONENT ACCESS.

For wire color codes, cable, connector, and other wiring indicated for continuity

checks etc, in troubleshooting, refer to wiring diagrams in applicable w1r1ng
diagram packages.

The following test equipment is required for troubleshooting the components.

Volt-Ohm-Milliameter, Triplett Model 630 APL or equivalent
Oscilloscope, Tektronic Model 7904 e/w:
~. 2 -- 7A16A Single Trace Amplifiers

1 -~ 7B70 Time Base Unit



TEMPEST MODEL 40 MANUAL 493, 4-3

B. TERMINAL ANALYSIS

' "YES'" RESPONSE '""NO'"" RESPONSE
ANALYSIS QUESTION DIRECTIVE DIRECTIVE
1. Does REC lamp on opcon Go to 2. Go to 3.
light when power is turned
on?
2. Do fans turn when power is Go to 3. Check ac to fan.

turned on?
' Refer to wiring diagram.

Refer to PART 6 -- COMPO-
NENT ACCESS.

Power cable connected.

Power switch on.

AC presént at fan assembly
connector.

3. Are all three LED indica- Go to Page 4-9, Go to Page 4-5,

tors in power supply on? 2. OPCON, 1. 40PSU103 POWER SUPPLY.

Go to Page 4-88,
7. CONTROLLER.

4. Depress LOCAL key. Does Go to 5. Go to Page 4-9, 2. OPCON.
REC lamp extinguish and :
LOCAL lamp light? Go to Page 4-88,

7. CONTROLLER.-

5. Do characters generated Go to 7. Go to 6.
' on opcon appear on

printer?

NOTE: Control characters
and editing key function

will have no effect on

printer. !
6. Does type carrier symbol Go to Page 4-9, | Go to Page 4-15, 3.

(G or” 22) print in’ every 2. OPCON. PRINTER. | '

column when printer TS9 ' _ '

test switch is on and Go to Page 4-88,

printer cover is closed’ 7. CONTROLLER,

or TS5 interlock switch

is in maintenance
position?
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' B. TERMINAL ANALYSIS

(Contd)

» '"'YES'" RESPONSE "NO" RESPONSE
ANALYSIS QUESTION DIRECTIVE DIRECTIVE
7. Depress SEND key. Does Go to 8. Go to Page 4-9, 2, OQPCON.
LOCAL lamp extinguish and ’ '
SEND and REC lamps light? Go to Page 4-88,
. ~ 7. CONTROLLER.
8. 1Is CLEAR TO SEND lamp on? Go to 9. Go to 11.

Is clear-to-send input
on? (+6 V on terminal
board TB102 of interface

Go to Page 4-105,
9. INTERFACE

System must turn on CTS
or remove card in card
connector Z4 of

- . tors in power supply on?

2. OPCON.

Go to Page 4-88,
7. CONTROLLER.

assembly.) interface.
Go to 10.
10. 1Is half-duplex strap Go to 11, If system permits, tempo-
‘ installed in interface? rarily add strap.
(Strap between TB101,
terminals 2 and 3 in Go to 11,
interface.)
11. In send mode, do char- Place in service. Go to Page 4-88,
acters generated on opcon 7. CONTROLLER.
appear on printer?
Go to Page 4-105,
. 9. INTERFACE.
12. Does TERM READY lamp Go to 15. Go to 13.
 light when power is '
turned on with paper in
printer and printer cover
closed? i
13. Do fans turn when power Go to 14. Check ac to fan.
is turned on? ' ;
Refer to wiring diagrams.
Refer to PART 6 ~--
. COMPONENT ACCESS.
Power cable connector.
Power switch on.
AC present at fan assembly
connector. '
14, Are all three LED indica- Go to Page 4-9, Go to Page 4-5, 1.

40PSU103 POWER SUPPLY.
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'"'YES RESPONSE "!NO'"" RESPONSE
ANALYSIS QUESTION : DIRECTIVE DIRECTIVE
-115. Depress TEST key. Does Go to 17. Go to 16.
TERM READY lamp extin- '
guish, TEST key latch
down and lamp light,
and printer start print-
ing U%U*, if ASCII or
RYRY, if baudot?
16. Does type carrier symbol Go to Page 4-88, Go to Page 4-15, 3.
% or ) print in every 7. CONTROLLER. PRINTER.
¢olumn when printer TS9 '
test switch is on and
printer cover is closed
or TS5 interlock switch
is in maintenance posi-
tion?

17. Depress TEST key again. Go to 18. Go to Page 4-88,
Does TEST key release, 7. CONTROLLER.
TEST extinguish, and TERM
READY lamp light?

18. Does set receive on-line Place in service. | Go to Page 4-88,
signals correctly? 7. CONTROLLER.

Go to, Page 4-105,
9. INTERFACE.

C. COMPONENT ANALYSIS

| 1. 40PSU103 POWER SUPPLY

; "YES" RESPONSE "NO'" RESPONSE
ANALYSIS QUESTION DIRECTIVE DIRECTIVE
1. With set plugged in and Go to 2. ' Go to 5.
power on, are all LED '

indicators on?

CIRCUIT BREAKER

TERMINAL BLOCK
-12 V INDICATOR

+12 V INDICATOR

+5V INDICATOR
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C. COMPONENT ANALYSIS (Contd)

1. 4OPSU103 POWER SUPPLY (Contd)
4
. "YES" RESPONSE ""NO'" RESPONSE
ANALYSIS QUESTION DIRECTIVE DIRECTIVE
2. Are all voltages correct Turn power off and Turn power off. Remove
at output terminal block? | back on again. all cables from logic
Check with 20,000 ohm per package to power supply.
volt meter. Go to 3. Retighten all power supply
connector screws. Turn
power on.
NOT IN USE—
PURPLE
+5 VDC %0.25 VDC 7 Go to 14,
+5V DC 20.25 V DC —
+5 VDC 20.25 V DC =
GROUND —
GROUND -
+12VDC 20.4 VDC -
12V DC 0.4 VDC -
'~ +12V DC *0.4 VDC S T
12V DC*0.4 VDC | S ware
+5 V DC £0.25 V DC N | ST omecn
POWER ON RESET | vELLow
O O
3. Does RUN lamp light? Place power supply Momentarily jump terminal 7
in service. (ground) of the output
terminal strip to termi-
nal 1 (POR) of the output
terminal strip.
Go to 4.
4., Repeat Question 3. Replace power Trouble is in logic module.
supply.
Go to Page 4-88,
7. CONTROLLER,
5. Are all LED indicators Go to 6. Go to 11,
off?
6. 1Is circuit breaker in ON Go to 7. Depress circuit breaker.

position? (Down -- white
band not showing.)

Go to 10,
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"YES' RESPONSE

''NO'"" RESPONSE

ANALYSIS QUESTION DIRECTIVE DIRECTIVE
7. 1Is ac power connector at Go to 8. Connect ac connector.
rear of power supply
connected? Go to 1.
NOTE: Power supply must
be slightly raised to
check for above.
8. 1Is there 115 V ac at Go to 9. Check main power input
power supply connector? switches, cabinet wiring,
and connectors, etc, per
wiring diagrams. Correct
problem.
Go to 1.
9. Are fans at rear of logic Turn power off. Correct problem in fan
module operable? Remove cables from | assembly.
logic package to
power supply termi-| Go to 1.
nal block.
Retighten all
screws. Turn power
on.
Go to 13.
10. Did circuit breaker pop Replace power Go to 1.
back to OFF position? supply.
11. 1Is +5 V dc LED indicator Turn power off. Turn power off. Remove
the only indicator off? Wait approximately cables from logic package
30 seconds. Turn to power supply. Retighten
power on, all screws. Turn power on,
Go to 12. Go to 13.
12. Did +5 V dc LED indicator | Go to 2. Turn power off. Remove
go on? cables from logic package
to power supply. Retighten
all screws. Turn power on.
Go to 13.
13. Are all three LED indica- | Go to 1l4.

tors on?

Replace power supply.
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C._ COMPONENT ANALYSIS (Contd)

1. 40PSUl03 POWER SUPPLY (Contd)

"'YES'" RESPONSE ""NO" RESPONSE
ANALYSIS QUESTION DIRECTIVE ! DIRECTIVE
4
14, Are all voltages correct Turn power off, Replace power supply.
at the output terminal Reconnect all
block? leads. Pull one

i (any) logic card
i from controller.
i Turn power on.

% Go to 15.

e

15. Repeat Question 14, + Replace logic card
. that was pulled.
Power supply OK.

|
|
|

Continue pulling logic cir-
cuit cards until voltages
are correct at output termi-
nal block. Card pulled
prior to voltages being
corrected at output termi-
nal block should be

J replaced.
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2. OPCON
"YES'" RESPONSE '""NO'"" RESPONSE
ANALYSIS QUESTION DIRECTIVE DIRECTIVE
1, Does opcon have a full Go to 2. Go to 18.
keyboard?
2. Does a single character Go to 3. Go to 13.
appear on the printer
when power is first
turned on?
3. Do any keys repeat when Check all keys Go to 4.
depressed normally (not for mechanical
fully depressed on repeat operation (see
keys)? Question 7).
Replace opcon.
4, Do any repeat keys repeat |Go to 5. Another key may be stuck in
when fully depressed (after the partially depressed
a slight delay on some condition. Check mechan-
units)? ical operation of that
keyswitch, see Question 7.
Repeat keys on KP Sets:
SPACE, period (.) and Check for proper orienta-
underline (_ ). tion of control (top) row
of blocking keytops, if
present.
REAR— D <——FRONT
Go to 5.
5. Does a single character Check mechanical Go to 6.
appear on the printer operation of that
when power is first keyswitch (see
turned on? Question 7).
6. Are any characters dis- Replace opcon. Go to 7.

played when key is not
depressed (ie, key touched,
opcon vibrated or other
keys depressed)?
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ANALYSIS QUESTION

"YES" RESPONSE
DIRECTIVE

'"NO"' RESPONSE
DIRECTIVE

while RETURN and ESC P keys

are fully depressed simul-

taneously?

Replace opcon if TST
lamp does not extinguish
when keys are released.

7. Do any keys fail to operate |Check clearance Go to 8.
mechanically? between keyboard
cover and keytops
Do all keys click when (adjust if
depressed and click again necessary).
when released?
Check space bar
Do repeat or TEST keys mechanism.
click when fully depressed
and click again when Replace defective
released slightly? keyswitch.
Does CAPS LOCK key lock
down when depressed and
release when depressed
again (if present).
8. Do any keys fail to gen- Replace opcon if any|Go to 9.
erate characters to the group of keys fail
printer? to operate or more
than one character
is generated when
one key is
depressed.
Go to 15 if only
one key fails to
operate.
9. Do any indicators fail to |[Go to 11, Go to 10,
light?
10. ' Does bell sound? Go to 11.
11. Does TST lamp light Go to 12, Go to 13.

12.

Does TST lamp light
when RETURN and | "

’

keys

are fully depressed simul-
taneously?

Replace opcon if TST
does not remain lit when
keys are released.

Check mechanical operation
of | | keyswitch (see
Question 7).

Replace opcon.




TEMPEST MODEL 40 MANUAL 493, 4-11

2. OPCON (Contd)
"YES" RESPONSE ""NO'"" RESPONSE
ANALYSIS QUESTION DIRECTIVE DIRECTIVE
13. Is +12 V dc (pin 7) and Check connections Proper voltage not being
-12 V dc (pin 8) present from plug to supplied to opcon.
with respect to frame filter card.
ground (pin 9) on opcon Check cable to opcon.
plug (P1l) on printer
cabinet? Go to Page 4-5, 1. 40PSul03
POWER SUPPLY.
NN
©O @ 06
FRAME

@ @ @ GROUND

9 @ o
/

+12 VDC
12V DC
Go to 14,
14, Depress the following keys

while observing lamps for
proper indication.

Does each lamp respond
as indicated?

[ Depress Keygq

CONTROL and A
C
CONTROL and
D
CONTROL and
G
CONTROL and
F
CONTROL and ACK
E
CONTROL and
B
CONTROL and
J
NEW LINE
0
CONTROL and O (SI)

E (ENQ)

B (STX)

Place in service. Go to 17.
Lamp
Condition

[/

- - +SEND - - - - - - - - ON
SEND OFF

REC ON

REC OFF
LOCAL ON
LOCAL OFF

orT 11 ON

OPT 1I OFF
CLEAR TO SEND ON.
CLEAR TO SEND OFF

KBD OVRN ON

KBD OVRN OFF

LINE 1 ON

LINE 1 OFF

LINE 2 (OR SPARE PTR) ON
LINE 2 (OR SPARE PTR) OFF
LINE 3 (OR SPARE PTIR) ON
LINE 3 (OR SPARE PTR) OFF
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Question 8 check good in
TST mode (Question 14)?

7. CONTROLLER.

"YES'" RESPONSE ""NO" RESPONSE
ANALYSIS QUESTION DIRECTIVE DIRECTIVE
14, (Contd)
N TERM READY 1 ON
CONTROL and N (SO) TERM READY 1 OFF
M TERM READY 2 ON
RETURN TERM READY 2 OFF
L TERM READY 3 ON
CONTROL and L (FF) TERM READY 3 OFF
K PARITY ERROR 1 ON
CONTROL and K (VT) PARITY ERROR 1 OFF
1 ' PARITY ERROR 2 ON
TAB PARITY ERROR 2 OFF
H PARITY ERROR 3 ON
««— (Cursor Left) PARITY ERROR 3 OFF
—=(Cursor Right) REC SFLASHE
CONTROL and C (ETX) REC OFF
CURSR RETRN OPT II SFLASHE
CONTROL and G (BEL) OPT 1II OFF
} (Cursor Down) LINE 1 SFLASHE
CONTROL and B (STX) LINE 1 OFF
CLEAR LINE 2 (OR SPARE PTR) SFLASHE
NEW LINE LINE 2 (OR SPARE PTR) OFF
LINE DLETE TERM READY 2 SFLASHE
RETURN TERM READY 2 OFF
LINE INSRT TERM READY 3 SFLASHE
CONTROL and L (FF) TERM READY 3 OFF
_ HOME PARITY ERROR 3 SFLASHE
—— (Cursor Left) PARITY ERROR 3 OFF
Depress RETURN and ESC P
keys simultaneously with
additional force, and then
release.
TST lamp extinguishes
and returns opcon to normal
operating mode.
15. Does any failing key from |[Go to 16. Refer to Page 4-88,
Question 9 fail to light CONTROLLER
in TST mode (Question 14)?
16. Does any failing key from |Refer to Page 4-88,| Check for shorts between

keyswitch terminals.
Replace keyswitch.

Replace opcon.
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ANALYSIS QUESTION

"'YES" RESPONSE
DIRECTIVE

""NO"' RESPONSE
DIRECTIVE

17.

Is +24 V dc present at

Replace indicator

Replace opcon.

pins 3 and 4 of indicator |keyswitch.
keyswitch when lamp
should be 1it?
|
|
! |24V
:ln 20 3n(+)',--— Y
oo J
Terminal Side of
Indicator Keyswitch
18. Do any lamps light? Go to 19. Check for open ground lead.
Go to 20,
19. Does TERM READY lamp light [Go to 21. Go to 20.
when power is turned on
with printer cabinet cover
closed and no paper out
condition?
20. 1Is approximate +12 V dc Replace keyswitch, Check wiring to keyswitch,
present on pin 3 of any
failing keyswitch when Go to Page 4-88,
it is 1lit? 7. CONTROLLER.
21, Does TERM READY lamp extin-|Go to 22, Go to Page 4-88,
guish when printer cover 7. CONTROLLER.
is open?
Go to Page 4-15, 3. PRINTER.
22, Does TEST lamp light when |[Go to 23. Go to 20.
depressed?
23. Does printer copy U*U* or (Go to 25. Go to 24,

RYRY when TEST key is
depressed?
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ANALYSIS QUESTION

""'YES" RESPONSE
DIRECTIVE

'""NO'"' RESPONSE
DIRECTIVE

24, 1Is there approximately O V |Check wiring to Replace keyswitch.
at pin 1 of any failing controller.
keyswitch when switch is
closed (depressed)? Go to Page 4-88,
7. CONTROLLER.
25. Does TEST key latch down Go to 26. Replace keyswitch.
when depressed and release
when depressed again?
26, Does OPT II key light when |Go to 27. Go to 20.
depressed?
27. Does OPT II1 key latch down |Go to 28. Replace keyswitch,
when depressed and release
when depressed again?
28. Does TERM READY lamp extin-|Go to 29. Go to 24,
guish when key is
depressed?
29. Does TERM READY lamp light |Place in service. | Go to Page 4-88,

when key is depressed
again?

7. CONTROLLER.
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3. PRINTER —GENERAL

The following cautions must be observed when troubleshooting the printer,

CAUTION 1l: TURN OFF ALL POWER OR SIGNAL SOURCES BEFORE REMOVING OR REPLACING
ANY COMPONENT,

CAUTION 2: TO AVOID POSSIBLE INTERNAL DAMAGE TO MOS CIRCUITRY WHENEVER THE
410071, 410072, 410076, 410640, OR 410729 PRINTER CIRCUIT CARD IS REMOVED, THE
346392 STATIC GROUND STRAP MUST BE WORN. THE STRAP IS NOT TO BE WORN OVER
CLOTHING BUT MUST CONTACT THE SKIN TIGHTLY. THE GROUND STRAP MUST BE CONNECTED
TO GROUND (EITHER "EARTH'" GROUND OR FRAME GROUND) VIA ITS ASSOCIATED CLIP.

Attach to frame.

Attach static
ground strap

tightly to |
. STATIC

wrist as GROUN

shown. STRAP

The following test apparatus is required to troubleshoot the printer. If it is
not available, the recommended corrective procedure is replacement of the complete
printer for all troubles which are not clearly evident and easily rectified.

80-Column Printer
*402617 Gauge ,

402779 Line Cord With Switch

402780 Interlock Strapping Plug (Friction Feed)
402781 AC Line Cord Adapter (Tractor Feed)
402782 Interlock Strapping Plug (Tractor Feed)
*402868 Gauge
*402878 Gauge

408646 Printer Test Assembly

408649 Test Cable

408650 Test Cable

132-Column Printer

*402716 Left Gauge

*402717 Right Gauge

402779 Line Cord With Switch :
402781 AC Line Cord Adapter
402782 Interlock Strapping Plug
*402868 Gauge

*402878 Gauge

408646 Printer Test Assembly
408648 Test Cable

*These items used in adjustments of the printer.
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C. _COMPONENT ANALYSIS (Contd)
3. PRINTER — GENERAL (Contd) "

When replacing the 410071, 410076, 410640 (80-column), 410072, or 410729 (132~
column) printer circuit card, make sure the following procedures are followed:

a. Duplicate all options on the new card present on the old card.

NOTE: 1If replacing an early design 410640 or 410729 card with a late design
410076 or 410072 card, additional options on the late design card must be sel-
ected.

b. Perform the Power Supply Voltage adjustment before installing the new card.

c. Perform the Impeller Shaft Sensor and Flag Sensor adjustments after instal-
ling the new card.

d. Observe the grounding procedures.

When the type carrier is replaced, it may be necessary to refine the Impeller
Shaft to Carrier Phasing (Final) adjustment.

Miscellaneous plugs and connectors are shown for the 80- and 132-column printers.
Complete wiring information is available in WDP supplied with station.,

(115 V AC Power
Input to Connector)
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F100 FUSE

J106

BL YR

P107
BK W-BK W-BL P101

(Right Rear
View)

. . 7
400905 (Early Design) AC Input
BK and Motor Control Assembly
3100 G
W

400960 (Intermediate Design) or
402632 (Late Design) AC Input
and Motor Control Assembly

80-Column Friction Feed

F3 FUSE
F4 FUSE

F100 FUSE ——— ' " Sl A2 J116

Note: 40P153 has additional
wires at terminals 5,6, 7, 8
and 9 of J113.

(Continued on Next Page).
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C. COMPONENT ANALYSIS (Contd)

3. PRINTER —GENERAL (Contd)

TRANSFORMER

K101 RELAY 410150 OR 410681
ASSEMBLY CIRCUIT CARD
/ K102 RELAY
K100 RELAY
ASSEMBLY ASSEMBLY
Early Design
K100 RELAY TRANSFORMER
ASSEMBLY
‘ P107
) e |
> g @
\ . :oa“:Fo - 'i. ‘
P117 (40P153) P 7
J112 D a7 F1
W . FUSE
’ e 1
F100 ®} =) |
FUSE 3 ®
' \ P105
K102 RELAY
410082
CIRCUIT CARD ASSEMBLY

K101 RELAY 410150 OR 410681
ASSEMBLY CIRCUIT CARD

Late Design
80-Column Tractor Feed (40P151)
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TRANSFORMER
Zocccd] y
410151 CIRCUIT CARD — (S "
P117 e
J101
F100 < )
=
FUSE M 2 =N P100
P103
410151
CIRCUIT CARD

80-Column Tractor Feed (40P154)



493, 4-20

3.

C. COMPONENT ANALYSIS (Contd)

PRINTER — GENERAL (Contd)

TEST
J117 SWITCH P118

P116
v,
Fs PUSE ﬁ‘ ¥4
AR
F4 FUSE : /’% <
€/ ‘4_&"' 1

3 / P101

),
F100 FUSE g &
Js P115
J114
P105
‘//,,Jloo
f <~ S
J107 7
{ /4 9
P104 R
(Rear View)
0000
: P106
X
.:: e P103

410151 CIRCUIT CARD

P109
F2 FUSE
F1 FUSE

132-Column Tractor Feed
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PRINTER — 80-COLUMN FRICTION FEED

ANALYSIS QUESTION

“YES” RESPONSE DIRECTIVE

“NO” RESPONSE DIRECTIVE

1.

Remove printer from
cabinet.

Connect 402779 line cord
with switch to J100 connec-
tor on printer.

Connect 402780 interlock

. strapping plug into P106

connector on printer.

Set printer Test switch to
Off.

Set printer LF switch to
position 1.

Operate 402779 line cord
with switch to On.

Does printer motor run?

Go to 2.

@ 402779 LINE CORD

WITH SWITCH

J100

Go to 3.

=]

402780
INTERLOCK
STRAPPING

PLUG

LINE FEED (LF)
SWITCH

. Operate 402779 line cord

with switch to Off.

Remove 410076 (or 410640)
circuit card from printer.

Operate 402779 line cord
with switch to On.

Does printer motor run?

Replace 400960 or 402632 ac
input and motor control assem-
bly.

Note: Several motors and ac
input and motor control assem-
blies have been used in friction
feed printers. The motors and ac
input and motor control assem-
blies are not interchangeable. See
chart below,

AC INPUT AND
MOTOR CONTROL
ASSEMBLY MOTOR
Early Designt 400806 400270
Danmediate 400960 400270
Late Design 402632 402402

+Install 402618 modification kit
to upgrade to intermediate de-
sign.

Replace 410076 (or 410640) circuit
card.

Before installing new 410076 (or
410640) circuit card, check voltages.

Connect 408646 test assembly to
J3 connector.

Caution: Observe caution label
on 408649 cable when connect-
ing plug to J3 connector.

Connect voltmeter leads between
TP1 and TP3 on 408646 test
assembly and place 402779 line
cord with switch to On. Note
meter reading and adjust for

-24 V dc *1% at R4 resistor on
410681 circuit card (early design)
or R9 resistor on 410150 circuit .
card (late design).
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4. PRINTER — 80-COLUMN FRICTION FEED (Contd)

C. COMPONENT ANALYSIS (Contd)

ANALYSIS QUESTION

“YES” RESPONSE DIRECTIVE

*NO’” RESPONSE DIRECTIVE

R. (Cont)

R4 OR R9
RESISTOR

410681 OR 410150

410076 CIRCUIT CARD
(Replaces early design
410640 circuit card.)

408649
CABLE

1408646 TEST
ASSEMBLY

After installing new 410076 (or
410640) circuit card, check

to On.

Does printer motor run?

Go to 23.

~ CIRCUIT CARD Impeller Shaft Sensor and Fl%g
Sensor adjustments; remake i
necessary.
3. Operate printer Test switch Go to 4.

4. Operate 402779 line cord
with switch to Off.

Are motor gears and associ-
ated drive mechanisms free
to operate (no mechanical
binds)?

| Check F100 fuse. If blown, re-

place with new F100 fuse (1 A
SL-BL, MDL-1) (143306).

| If fuse blows again, go to 5.

Check thermal overload protec-
tor on motor; depress reset
button on fan end of motor.

Note: The 400270 motor
(early design) has overload
protection which resets auto-
matically upon cooling.

Go to 10.

If mechanical bind is not clearly

|evident and easily rectified, in-

stall new printer,

FUSE F100
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ANALYSIS QUESTION

“YES” RESPONSE DIRECTIVE

“NO’’ RESPONSE DIRECTIVE

4. (Cont)

Access to reset button.

402402 MOTOR
(Late Design)

RESET BUTTON
(At top — Robbins
and Myers motor)

RESET BUTTON
(On side — General
Electric motor)

400270
MOTOR
(Early Design)

5. Disconnect J101 connector. Operate 402779 line cord with Go to 6.
switch to Off.
Replace F100 fuse. Remove 400960 or 402632 ac
: input and motor control assem-
bly from printer.
Operate 402779 line cord Locate short in ac input and
with switch to On. motor control assembly.
Does F100 fuse blow? Reinstall assembly on printer.
6. Reconnect J101 connector. Operate 402779 line cord with Goto 7.

Disconnect P108 connector.

Replace F100 fuse.

Operate 402779 line cord
with switch to On.

Does F100 fuse blow?

| switch to Off.

Locate and clear short circuit in
transformer cabling.

Check if transformer is shorted
to ground — if so, install new
400901 transformer.
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C. COMPONENT ANALYSIS (Contd)

4. PRINTER — 80-COLUMN FRICTION FEED (Contd)
ANALYSIS QUESTION “YES” RESPONSE DIRECTIVE | “NO” RESPONSE DIRECTIVE
7. Reconnect P108 connector. Operate 402779 line cord with Go to 8.
switch to Off. :
. o 400908 F100 FUSE
Disconnect J109 connector. Replace 410150 circuit card. POWER SUPPLY
ASSEMBLY
Replace F100 fuse. When new 410150 circuit card
is installed, check and refine (if
necessary) Power Supply Voltage
adjustment. ,
Operate 402779 line cord If trouble is not corrected,
with switch to On. replace 400908 power supply 410150
assembly. CIRCUIT CARD
(Replaces early design
Does F100 fuse blow? 410681 circuit card.)
8. Reconnect J109 connector. | Operate 402779 line cord with  |Go to 9.
switch to Off.
Disconnect J105 connector. Replace 400903 top cover
- assembly. J105
Replace F100 fuse.
Operate 402779 line cord
with switch to On.
Does F100 fuse blow?
9. Reconnect J105 connector. Replace entire printer. Replace 410076 (or 410640)

Replace F100 fuse.

Remove 410076 (or
410640) circuit card.

Operate 402779 line cord
with switch to On.

Does F100 fuse blow?

circuit card.

Before installing new 410076 (or
410640) circuit card, check Power

Supply Voltage adjustment.

After installing new 410076 (or
410640) circuit card, check
Impeller Shaft Sensor and E%g'
Sensor adjustments; remake i

necessary.
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“YES” RESPONSE DIRECTIVE

Caution: Observe caution
label on 408649 cable when
connecting plug to J3 con-
nector.

Operate 402779 line cord
with switch to On.

Operate MTR switch on
408646 test assembly to On.

Does printer motor run?

.} 410640) circuit card, check Power
Supply Voltage adjustment.

After installing 410076 (or
410640) circuit card, check
Impeller Shaft Sensor and

Flag Sensor adjustments;
remiﬁe if necessary.

ANALYSIS QUESTION “NO” RESPONSE DIRECTIVE
10. Remove 410076 (or 410640) | Operate 402779 line cord with
circuit card. switch to Off.
Replace 410076 (or 410640) Go to 11.
Connect 408646 test assem- | circuit card.
bly to 43 connector on
printer. Before installing new 410076 (or

408649
CABLE

ASSEMBLY

Check for -24 V dc +1% at
TP1 and TP3 on 408646 test
assembly.

11.

Is -24 V dc present?

410150
CIRCUIT CARD

Check F1 fuse on 410150 circuit
card.

Note: The 410681 circuit card
is the early design version of
410150 circuit card. The 410681
circuit card does not have a fuse.

If fuse is blown, replace with new

12. 40P101 Onl
Measure -5 6 dc at TP5 and

TP3 on 408646 test assembly.
Is -5 V dc present?

Note: Step 12 does not
apply to 40P102.

e Ly 321955 fuse (2-1/2 A F-B).

P:ﬁ : ,’,,3\*&" - u‘[ - .

ol J \E’),u .2 - If fuse is not blown, replace

3 o9 b ~ l = 410150 circuit card. Check and
¢ 737_ > - ] | - mfine Power Supply Voltage
= L &S - adjustment (if necessary).

A G- -
1 — Go to 13.
Goto 18 Replace 410150 (late design) or.

410681 (early design) circuit card.
Check and refine Power Supply
Voltage adjustment (if necessary).

Replace 400903 cover assembly.

Replace entire printer.
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C. COMPONENT ANALYSIS (Contd)

4. PRINTER — 80-COLUMN FRICTION FEED (Contd)

ANALYSIS QUESTION

“YES” RESPONSE DIRECTIVE

“NO’’ RESPONSE DIRECTIVE

F100 FUSE

13. Disconnect J101 connector
on 400960 or 402632 ac
input and motor control
assembly.

Measure 115 V ac+10% on
P101 connector, terminal 1
to 3.

Is 115 V ac present?

Reconnect J101 connector.

Go to 14.

Check F100 fuse. If blown, re-
place with new F100 fuse (1 A
SL-BL MDL-1) (143306).

If F100 fuse is not blown, replace
400960 or 402632 ac input and
motor control assembly.

Note: Several motors and ac
input and motor control assem-
blies have been used in friction
feed printers. The motors and ac
input and motor control assem-
blies are not interchangeable. See
chart below.

AC INPUT AND
MOTOR CONTROL
ASSEMBLY MOTOR
Early Design¥ 400905 400270
Ioiermediate 400960 400270
Late Design 402632 402402

FInstall 402618 modification kit
to upgrade to intermediate
design.

14. Disconnect P108 connector

on 400908 power supply.
Measure 28 V ac+3% on
P108 connector, terminal 1
to 3. '

Is 28 V ac present?

Reconnect P108 connector.

Go to 15.

Replace 400901 transformer.
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ANALYSIS QUESTION “YES” RESPONSE DIRECTIVE | “NO” RESPONSE DIRECTIVE

15. Disconnect J109 connector Reconnect J109 connector.

If voltage is present but not -24
on 400908 power supply. V dc+1%, refine adjustment —
Go to 16. R4 resistor on 410681 circuit

Measure -24 V dc+1% (two card (early design); R9 resistor
places) on P109 connector, on 410150 circuit card (late
terminal 5 to 6 and terminal design).
4 to 5.

Replace 400908 power supply.
Note: Place (+) probe on

terminal 5.

Is -24 V dc present?

410681 CIRCUIT CARD
(Early Design)

\& o

Pole)

1 25
-
T

R4 RESISTOR

410150 CIRCUIT CARD
(Late Design)

= \%U@noﬂ

bed PO ]

10 40 10

[l

R9 RESISTOR
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4. PRINTER — 80-COLUMN FRICTION FEED (Contd)

C. COMPONENT ANALYSIS (Contd)

ANALYSIS QUESTION

“YES” RESPONSE DIRECTIVE

“NO” RESPONSE DIRECTIVE

16. Remove 400903 top cover
assembly (40P101) or
407209 top cover assembly
(40P102) mounting screws.

Disconnect J105 connector
on 400903 or 407209 top
cover assembly.

. Measure -24 V dct1% (two
places) on J105 connector,
terminal 1 to 2 and terminal
2 to 3.

Note: Place (+) probe on
terminal 2.

Is -24 V dc present (two
places)?

Check continuity from P105
connector to J3 connector.

P105 J3
4 €& <L
1€ <9
2 € <N
3¢ < 12

If no continuity repair broken
cable.

Reconnect J105 connector.

Replace Q2 transistor (318835)
on 400903 or 407209 top cover
assembly.

Replace 400903 or 407209 top
cover assembly.

Note: When replacing Q2
transistor, apply thermal joint
compound to base of transistor
and base of 177113 insulator.

SLATE WIRE (@ﬁ

177113 I
INSULATOR

WHITE WIRE

Q2
TRANSISTOR

on terminal 1.

Go to 17.
n OVER
117. Disconnect interlock plug Remove mounting screws and
from P106 connector. swing connector bracket outward
to expose connector.
Check for -24 V dc at ter-
minals 1 and 2 on P106 ‘Check continuity from P106
connector. ‘ connector to J110 connector.
Reconnect interlock plug.
Is -24 V dc present? P106 J110
Go to 18. 1 <3
Note: Place (+) probe 2 € < 2

If no continuity repair broken
cable. _
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ANALYSIS QUESTION

“YES” RESPONSE DIRECTIVE

“NO” RESPONSE DIRECTIVE

18. Operate 402779 line
cord with switch on.

Place printer Test switch to
On.

Does TEST lamp on 408646
test assembly light?

If printer has 400960 (interme-
diate design) or 402632 (late
design) ac input and motor
control assembly, go to 19.

If printer has 400905 (early
design) ac input and motor
control assembly, go to 21.

Check wiring back to Test switch.
Replace 402861 Test switch.

ac input and motor control
assembly mounting screws
and swing assembly outward
to expose relay terminals.

Operate 402779 line cord
with switch to On.

Operate MTR switch on
408646 test assembly to On.

Measure 115 V ac+10%
between K100 relay,
terminal 4 and TP3 on
408646 test assembly.

Is 115 V ac present?

400960 (Inte 400905 (Early Design) AC Input
402632 (Late Design) AC Input and Motor Control Assembly
and Motor Control Assembly
19. Remove 400960 or 402632 Go td 20. Replace K101 relay (178306).




493, 4-30

C. COMPONENT ANALYSIS (Contd)

4. PRINTER — 80-COLUMN FRICTION FEED (Contd)
ANALYSIS QUESTION “YES” RESPONSE DIRECTIVE | *“NO” RESPONSE DIRECTIVE
20. Measure 115 V ac +10% Replace 400960 or 402632 ac Replace K100 relay (402423 in
between K100 relay, terminal | input and motor control assembly.| 402632 assembly; 400968 in
3.and TP3 on 408646 400960 assembly).
test assembly. Go to 22.
. 1Is 115V ac present?
21. Remove relay cover. Go to 22. Replace entire printer.
Operate 402779 line cord BROWN LEAD Install 402618 modification kit
with switch to On. FROM FILTER [J) at repair location.
Operate MTR switch on 1l BLACK LEAD
408646 test assembly to On. ) FROM RELAY
Measure -24 V dc + 1% on
solid state relay from terminal
2to4and 115 Vac +10%
from terminal 1 to 8.
- SOLID STATE
Are -24 Vdcand 115V ac s " RELAY
voltages present? FILTER
22. Operate 402779 line cord Replace entire printer. Replace 402402 motor.
with switch to Off. 400270 NO
MOTOR RESET | Note: Several motors and ac input
Disconnect J107 connector. (Early Design) BUEON and motor control assemblies have
FAR END | been used in friction feed printers.
Measure the following resis- Y >h The motors and ac input and
tances between indicated ' motor control assemblies are not
terminals on J107 connector: interchangeable. See chart below:
400270 Motor (Early design) ' MOTOR CONTROL |
or Jy ‘ ASSEMBLY MOTOR
402402 Motor (Late design) ROUND Eerly Desgn | 400905 400270
General Electric BRA’%ING Intermediate | )
T ‘ a] 1to 2 33 N ON 402402 Design 400960 400270
ermin - ohms MOTOR
Terminal 1 to 3 — 45 ohms (Late Design) |L2 e ik ik

Terminal 2to 3 — 12 ohms
(All readings+10%) -

402402 Motor (Late design) —
Robbins & Myers

(

Terminal 1 to 2 -- 19 ohms
Terminal 1 to 3 — 30 ohms -
Terminal 2to 3 — 11 ohms
(All readings+10%)

Are measured resistances
correct?

General Electric

MOTOR

(Left Side View)

tInstall 402618 modification kit .
to upgrade to intermediate