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IBM 1014 Remote Inquiry Unit

The 1BM 1014 Remote Inquiry Unit (Figure 1) con- p—
nects to a data processing system. The operator of the T
unit can send information to, and receive information
from, the system. Up to eight miles of four-wire cable
can be used to connect the unit to the system. The unit
consists of an I/O printer and relay control circuits
(Figure 2). The I/0 printer keyboard is used to enter
characters into the system, and magnets are used to
print characters received from the system.

-------------

Data Flow

The I/O printer has seven magnets that initiate the
printing of a character during output. Transmitting
contacts identity the character being printed during
input.

The relay control circuits include a seven-bit data
register that sends the character in parallel to the out-
put magnets in the I/O printer and receives the charac-
ter in parallel from the transmitting contacts. Because
the characters are sent to and received from the 1/0
printer in parallel, and are sent to and received from  Figure 1. 1M 1014 Remote Inquiry Unit
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Figure 2. 1M 1014 Data Flow




the system in series, the relay control circuits consist
of a receive-scan ring and a transmit-scan ring.

The receive-scan ring gates the bits coming from the
system on the data line to the proper position of the
data register. The transmit-scan ring gates the charac-
ter from the data register to the system, bit by *bit.; -

I/O Printer

Information is sent to and received from the system
through the I/O printer. The printer prints 44 of the
64 standard binary coded decimal (BCD) characters.
The printing element is a ball-shaped typehead con-
taining the 44 characters on one half of the typehead.

There are four rows of characters with eleven charac-

ters in each row. The printer mechanically rotates and
tilts the typehead until the desired character is op-
posite the printing position. When the typehead is in
position, it moves up against the ribbon and paper to
print the character (Figure 3). '

Figure 4 shows the arrangement of the characters on
the typehead. At the beginning of each print cycle the
typehead is in the home position, which is the zero in
the printing position (see Figure 3).

Charade_r' Sélection .
Six latches govern the movement of the typehead. Four

latches (R1, R2A, R2, and R5) control rotation of the

typehead. The other two latches (T1 and T2) control
tilting of the typehead. These latches are operated by
magnets during output operations and by the keyboard
during input operations.

All these latches, except RS, impart units of motion
to the typehead when they are not selected. For exam-

~ ple, when no latches are selected, R1, R2A, and R2
cause the typehead to rotate a total of five characters
from the home position in a counterclockwise (plus)

direction. The T1 and T2 tilt latches cause the type-
head to tilt a total of three rows from the home posi-
tion. The result of rotating the typehead plus five units

Paper

Figure 3. I/0 Printer

and tilting the typehead three units is that the period
is in the printing position (Figure 4).

To print a W requires rotating the typehead plus
three units and tilting the typehead one unit. This is
done by selecting the R2A and T2 latches. Because the
R1 and R2 latches are not selected, the head rotates a
total of plus three units. Because the T1 latch is not
selected, the head tilts one unit.

Only the R5 latch controls rotation of the typehead

when the latch is selected. The R5 latch causes the

typehead to rotate five units in a clockwise (minus)
direction. For example, to print a 1, all latches includ-
ing R5 are selected. Because all latches (except RS)
cause units of motion when they are not selected,
selecting all of the latches causes only the minus five
units of motion resulting from the RS latch. The type-
head rotates minus five units and does not tilt, causing
the 1 to be in printing position.

To print a character in the zero rotate position (0,

* — or &), either the R1, R2A, and R2 latches can be
selected; or the R5 latch can be selected to offset the

plus five units of motion caused by the R1, R2A, and

R2 latches not selected.

When the magnets are used to print a character, the
armature of any magnet operates a common bail to
trip the cycle clutch necessary to initiate each print
cycle. There is one additional magnet and latch called
the check magnet. This magnet also operates the com-
mon bail to trip the cycle clutch. The check magnet is
the only magnet energized to print the peried.

Rotate —»

Home Position |

Tilt Solenoids
Clockwise Counterclockwise . T1
< — 7 T2

| Y
-5 -4 =3 -2 -1 0 +1 42 +3 +4 +5

EJEJEJE|T]T ET 2A

Rotate Solenoids

EJE T|TITITIE|T|T R oA
E|T|E|T|E[T|T|E] R 1
E-TIE-T|E-TIE-TIE-TJE-T .

E = Solenoid energized

T = Contacts transfer

* (&) and (-) energize R1, 2 and 2A. No contacts transfer
Manual depression of the 0, *, -, and & operates -5 latch
and all contacts transfer.

Figure 4. 1/0 Printer Character Arrangement
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Transmitting Contacts
Four sets of transfer contacts, associated with each
latch, are operated during a print cycle by the latches
controlling movement of the typehead. Therefore, the
points of the R5 latch transfer when the magnet is
energized, but the points associated with all other
latches transfer when their magnet is not energized.
The contacts are tested during both input and out-
put operations to ensure that an odd number of latches
has been selected. During input operations the con-
tacts transmit the character to the system.

IBM 1014 Character Code and
Control Characters

The remote inquiry unit receives information in the
seven-bit 1/O printer code (Figure 5) and sends infor-
mation in BCD code. Figure 6 shows the BCD to 1/0

printer code conversion.
Forty-three of the forty-four printable characters are

converted to the correct combination, of rotate and

tilt magnets, to print the character. Normal conversion
of the asterisk to 1/O printer code would select the
R1, R2, R5, T1, and check magnets. Because this prints
an N, the asterisk must be recognized to energize the

desired latches (R5, T2, and C). Also, of the twenty

BCD characters that are not printable, four are de-
coded to perform special functions; the remainder are
decoded to print as a pound sign (#).

The four control characters are a blank (C-bit only),
a lozenge (O), a record mark (=), and a group
mark (==). These characters cause a space, a carrier
return, a tab, and an end of record with a carrier re-
turn, respectively.

The character is received and set into the data regis-
ter. The register is analyzed to determine if it is one
of the 43 printable characters and if it is, the character

/O Printer

Figure 6. BCD to I/O Printer Code Conversion

8

relay is picked. Character =--*_E§ . [R1 4+ R5 + T1 -
T2] + R2A - [R1 + RS +-T2].

When the character is ready to be printed, the
character relay and the print-transfer relay gate the
data register to the print magnets. If the character
relay is not picked, the data register is decoded to
energize C, T1, and T2 to print a pound sign; ener-
gize C, R5, and T2 to print the asterisk; or energize
the space, tab, or carrier-return magnets.

Data and Sync Lines

It takes five bit times to receive a character. Each
bit time equals 5.5 milliseconds = 10 percent. The sig-
nals on the data and sync lines vary from zero volts,
or ground, to -+ 48 volts or to — 48 volts.

On the sync line are three negative sync pulses at the
first-, third-, and fifth-bit times and a positive pulse
at the sixth-, and seventh-bit times. The sync line goes
positive between the first and second negative sync
pulses if the character requires a T2 bit, and positive
between the second and third negative sync pulses if
the character requires a check bit. The positive pulses
at the sixth- and seventh-bit times initiate feedback
voltage, which is maintained by the 1014 until either
a print cycle is started or until a functional cycle is
complete. The data line goes positive during the odd-
bit times (R1, R2, T1) and negative during the even-bit
times (R2A, R5) if there is a bit. For example, for the
letter V (R1, R2A, R5, T2, and C bits) the sync and
data line look as shown in Figure 7.

Odd Even Odd Even Odd Even
~ RT R2A R2 R5 Tt 7%

Sync Line
. , _ ,

- |
I
+
Data Line =

Bit Times

- o
/ g d ; . /2
1

I
1
I
I
|

7/
Figure 7. Character ‘V’ on Sync and Data Lines

The signals on the data and sync lines go through
normally closed (N/c) transmit and CE mode relay
points to two polarized reed relays in series (Figure 8).

A reed relay is a N/o contact contained in a glass
tube. The tube is placed inside the relay coil. When
the coil is energized, the center of the coil has the
highest concentration of the magnetic field, thus both
contacts are attracted toward the center where they
make contact. The advantage of this relay is its very
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Figure 8. Polarized Relays

high speed. The contact makes and breaks within one
millisecond.

As the negative sync pulses appear on the sync line,
the current is shunted around the T2C relay by the
diode to pick the sync relay. The sync relay advances
the receive-scan ring, which identifies each bit time.
When the positive pulse appears on the sync line, the
diode around the sync relay shunts the current past
the relay and through the T2C relay.

Receive Operation

Receive-Scan Ring
The receive-scan ring consists of three relays: receive
1, receive 2, and receive 3. One of the three relays
changes its status every bit time, while the other two
relays are used to select the position of the data regis-
ter.

Figure 9 shows the progression of the receive relays
through a receive scan.

Receive-Scan-Ring Advance

A mercury-wetted reed relay is used to advance the

ring because of its high speed and current-carrying

capacities. It picks and drops in less than two milli-

seconds. '
The first sync pulse received on the sync line is

shunted around the T2C relay and picks the sync reed

R1 N/C N/C

R2A and T2

Pick

R2

R5 and Check

T

Feedback

Figure 9. Receive Relays during Scan

relay. The N/o sync-relay point completes the circuit
to pick the mercury-wetted reed relay called receive
sync. The N/o receive sync point completes the circuit
through 3 ~/c and receive 2 n/c to pick receive 1.
Also during this first-bit time, the odd relay picks if
the character being received contains an R1 bit. The
point of the odd relay transferred and the N/c recejve 2
and N/c receive 3 points complete the circuit to pick
relay Rl in the data register (Figure 10).

During the second-bit time no sync pulse drops out
the receive-sync relay. The mercury-wetted receive-
sync relay is a make-before-break relay with a fast drop-
out time. It drops out fast enough to establish the hold
circuit for the receive 1 relay before it too can drop
out. The N/c receive sync also completes the circuit
through receive 1 n/o and receive 3 N/c to pick re-
ceive 2. It there is a bit being received at this time, the
even relay picks to complete the circuit to pick R2A
through receive 1 n/0 and receive 3 n/c.

During this same time, the sync line goes positive
to pick the T2C relay if the character being received
contains a T2 bit. If the T2C relay picks with receive 3
N/c and receive 1 N/o, the T2 relay in the data register
is picked by completing its pick circuit to de common.

The sync pulse during the third-bit time holds re-
ceive 2 and causes receive 1 to drop out. During this
bit time, receive 2 N/o and receive 3 N/c are used to
gate the pick of R2 if a bit is received.
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; i | ; |
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Figure 10. Receive a 4 in the Data Register
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Receive 1 N/c and receive 2 N/o gate R5 while re-
ceive 3 picks during the fourth-bit time. Also during
this bit time, the sync line goes positive to pick the
T2C relay it the character being received contains a
check bit. If the print relay picks with receive 1 N/c
and receive 2 aux N/o, the check relay in the data
register is picked.

Receive 3 N/o0 and receive 2 N/o gate T1 while re-
ceive 1 picks during the fifth-bit time.

During the sixth-bit time, receive 2 drops out and
receive 3 and receive 1 stay held through receive sync
N/c until either C2, C5, or C6 N/c breaks during the
printer operation.

Feedback voltage applied to the sync line through
receive 1 and receive 3 N/o inhibits the processor from
sending additional characters until an output printer
cycle.

Ovutput Printer Cycles
After the character is received, the data register is
analyzed to determine whether the character is a
printable character or a control character (Figure 11).
A circuit is completed through points reply (44-1
N/0), receive 1 (32-6 N/0), and receive 3 (28-6 N/0)
to pick print-transfer 1 (PT 1). This circuit applies
primary feedback voltage to the sync line through a
receive 1 (32-5 N/0), receive 2 aux (82-1 N/c), and a
300-ohm resistor to notify the system that the data
register is full. When PT 1 transfers, it holds through
a parallel set of N/o data-register relay points and

establishes a secondary feedback voltage originating

from the hold circuit of PT 1 through diode 88B1
and PT 1 (42-3 N/0).

The character is now checked for odd parity. If a
bit was dropped, even parity causes data-check relays
1 and 2 to pick. The data-check relays light the data-
check light and signal the system of the error after
the complete reply record is received.

PT1 and the character relay picked complete the
circuit to gate the selected data-register relays to the
output magnets to print the character through ~/o
points 42-1, 42-2, 45-1, and 45-2.

PT1 and the character relay not picked energize
either the output magnets (asterisk or pound sign for
unprintable characters) or the control magnet (space,
tab, or carrier return. If, for some reason, the data
register contains no character, the pound-print relay
picks to energize T1, T2, and Check to print a pound
sign. '

The receive 1 (32-3 N/0) point in the pick circuit to
pound print i)revents it from picking when the data
register drops out at the end of a print cycle.

Energizing a magnet initiates the printer cycle
(print, space, tab, or carrier return). As the correspond-

ing operational shafts turn, a N/c cam contact opens.
This de-energizes the magnets and breaks the hold to
the relays in the data register (C2 during a print cycle,
CS tor space and tab, and C6 for a carrier-return cycle).

It the operation is a print or space cycle, the + 48
volts teedback voltage is removed from the sync line
as soon as all the data-register relays drop out. This
allows the next character to be received while the
printer completes the initiated print or space cycle.

During the print cycle, the latches controlling the
typehead are operated to transfer their respective
transmitting contacts. After the contacts are trans-
ferred, cam contact C1 N/0 makes and tests for an
odd number of transmitting contacts transferred. An
odd number of contacts transferred indicates a valid
print cycle, which allows PT 1 to pick and initiate the
next operation.

If the operation is a tabulate or carrier-return cycle,
the C5 cam N/c or C6 cam N/c, respectively, de-
energize the operational magnet and break the hold
circuit to the data register relays. The -+ 48 volts
feedback voltage, however, is not removed from the
sync line as soon as all the data-register relays drop
out. Instead, teedback voltage is maintained by a n/0
feedback relay point (100-4), which is picked at the
start of the tabulate or carrier-return cycle by the re-
spective magnet pulse through the diode or circuit
using diodes 89A1 and 2A4. By means of a sequential
circuit involving the tabulate and carrier-return inter-
lock contacts, feedback voltage is maintained until the
tabulate or carrier-return cycle is completed. The in-
terlock contacts transfer during their respective cycle,
pick the functional-interlock relay R99, and stay trans-
ferred until the carrier movement is completed. The
coincidence of relay points, feedback (100-2 n/0), and
functional interlock (99-4 n/0), pick the PT 2 relay
(R41). Point 41-6 N/o provides a parallel-feedback-
voltage circuit, and point 41-3 N/c drops out feedback
relay R100. The PT 2 relay remains held through
points 99-1 N/0, 41-1 N/0, 42-5 N/c, diode 39B2, and
44-1 N/0 until the respective interlock contact drops
out. This drops the functional interlock relay (R99),
which drops PT 2 and removes the feedback voltage.

Output Error Routine

If the number of transmitting contacts transferred is
even when Cl N/o0 makes, three data-check relays are
picked. Data-check 1 causes the data-check lamp to
light. This relay is held until the operator acknowl-
edges the error by pressing the cancel key. Data-check
2 is used after the complete record has been received
to signal the system that a failure was detected during
the reply. This operation is covered later in the man-
ual. Data-check 3 causes the printer to backspace to

11




B _the character in error and to print a pound sign over

the character. Note that data-check 3 was not picked
when the error was detected before the print cycle,
but if the parity was wrong then the number of con-
tacts transferred during the cycle should be even.

Figures 11 and 12 show the circuits of the output
error routine. C1 tests the transmitting contacts while
the next character reads into the relay register.

At feedback time, the coincidence of receive 1 and
receive 3 N/0 picks the print-transter 2 (PT2) relay
instead of PT1 because data-check 3 is picked. PT2
(41-5 N/0) and data-check 3 (33-2 N/0) complete the
circuit to energize the backspace magnet. PT2 also
gates + 48 volt feedback onto the sync line to prevent
the system from sending the next character.

During the backspace cycle, the backspace contact
transfers to pick the pound-sign relay. C5 N/c opens
during the backspace cycle to break the impulse to
the backspace magnet.

When C5 nN/c makes at the end of the cycle, the
pound-sign relay completes the circuit to energize T1,
T2, and Check which print the pound sign. Because
PT2 (41-5 N/0) is held transferred, it establishes a hold
for the next character, which is still in the relay reg-
1ster. '

[_ Print Cycle (Error) ]

01020 40 60 80 100 120 140 160 180
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-— v C
]

19-20
Character
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for Cycle Print Cycle
. N/C|  Clutch anr;sb . 92°
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' v o 90” o
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9| Transmitting Contactsf—-

1| Sync Line
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Data Register
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|5 PT1

6| Output Magnets

When C2 ~N/o makes during the printing of the
pound sign, it and the pound-sign relay (47-1 ~/0)
pick the restart relay. The restart relay (37-2 ~N/c)
drops the data-check 3 relay. C1 n/0 holds the restart
relay until the end of the print cycle. When the restart
relay (37-1 n/0) drops, it causes PT1 to pick and PT2
to drop. PT1 (42-1, 42-2 n/0) and the character relay
(45-1, 45-2 N/0) gate the character in the register to the
output magnets, and the next character prints.

Transmit Operation

To enter data into the processing system, the operator
presses a key on the I/O printer keyboard. As the
character prints, the transmitting contacts transter and
set the character into the data register. The transmit-
scan ring now scans the character in the data register,
translates it into BCD, and gates it onto the data line,

one bit at a time (1, 2, 4, 8, A, B, C).

Transmit-Scan Ring - ' |
The transmit-scan ring consists of three relays: TXI,
TX2, and TX3. One of the three relays changes its
status every bit time, while the other two relays are
used to gate the bits to the data line. |
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Figure 13. Transmit a B-Character

The 60-cycle sine wave, tapped off the secondary

-winding of the power-supply transformer, provides the

timing pulses for the transmit scan. The positive por-
tion of the sine wave, tapped off terminal bar TD3-4,
is called an A-pulse. The negative portion is the B-
pulse. The sine wave tapped off of TB3-5 provides in-
verted A- and B-pulses (Figure 13). -'

When a transmit scan is required, the unlock relay
is energized. After the unlock relay transfers, the first
B-pulse pick the delay-unlock relay through 85-2 n/0
and diode 89A2. This synchronizes the A- and B-pulses
with the transmit scan. The diode in series with the
delay-unlock (DUL) relay conditions the relay to pick
on the negative B-pulse only.

The following A-pulse picks the transmit relay.

When the transmit relay transters, the next inverted

B-pulse picks the transmit-sync mercury-wetted reed
relay. Transmit sync N/o completes the circuit through
85-1 N/o unlock and 76-3 n/c TX2 to pick TX1. At the
same time, TX2 (73-1 n/c) and TX3 (70-1 n/c) gate
a B-pulse to the data line if the character in the data

register contains a one bit when translated from the
I/0O printer to the BCD code. The unlock (85-11 n/0)

~and transmit (79-2 N/0) relay points also gate this

B-pulse onto the sync line.
During the next bit time (A-pulse) transmit sync

drops. The TX1 (77-1 n/o) and TX3 (70-3 N/c) points

analyze the data register to gate the two-bit onto the
data line and, along with transmit sync N/c, complete
the circuit to pick TX2.

Figure 14 shows the progression of the transmit
relays through a transmit scan.

“—-_

Figure 14. Transmit Relays during Scan
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Input Printer Cycles when the second character is read in. The first charac-
The operator initiates a space, tab, or print cycle by  ter can be wrong, depending on the bit configuration
pressing a key on the I/0 printer keyboard. During the  of the second character.

cycle, the space, tab, or transmitting contacts transfer. The exceed-speed condition is recognized in any
When C5 (space or tab cycle) or C1 (print cycle) trans-  one of three ways:

fers, it completes the circuit to pick the relays in the 1. Cl or C5 transfers before the transmit relay drops

data register. The space and tab contacts cause their from the previous cycle. This picks the exceed-speed
respective control characters (blank and record mark) relay (51) through 79-12 n/o and 85-3 ~/c.

‘to be entered into the data register. 2. Cl and C5 both transfer at the same time. (This can

The cam contacts (C1 and C5) also pick the unlock happen when a character follows a space too

relay which starts a transmit scan. The unlock and closely.) This picks the exceed-speed relay through
TX3 relays overlap to hold the relays in the data 52-3 N/o and 101-3 N/o. :;-
register until the transmit scan is complete. 3. The cancel or release key is pressed while C1 or C5 *
is still transterred from the previous cycle. This 1

Exceed Speed picks the exceed-speed relay through 101-4 n/o0 and

The speed of an I/O printer cycle is faster than the 48-5 N/0; or 52-3 N/o, 101-4 N/c, and 48-5 N/o.
time required to transmit a character (see Figure 13). This relay lights the exceed-speed lamp. It is reset

If an operator presses the second key too fast, it causes ~ when the operator presses the cancel key. The exceed-
the second cycle to start immediately after the first  speed relay also locks the keyboard and prevents a
cycle. The data register still contains the first character  release from being initiated.

Inquiry Request

Press Request Key Request Relay Lights J
to Pick Request Relay Request Indicator

If Inquiry Was Not
Requested System

Yes Request Relay

Transferred

System Sends Negative
Signal on Data Line to - Pick Even Relay
Test for Inquiry Request

Receives No Reply

Lights Proceed Indicator }----- Pick Proceed Relay
Unlock Keyboard

During Transmit Scan

Pick Unlock Relay

the 8 Pulses in Sync Line

Indicate Inquiry to Initiate Transmit Scan

Requested

- Operator Can Now
Start Entering Record

Figure 15. Inquiry Request
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Inquiry

The inquiry operation consists of three parts: request,
transmit, and reply.

During the request, the operator presses the request
key to inform the system that the operator wants to
make an inquiry. The system must recognize this re-
quest and signal the operator to proceed.

When the operator receives the proceed signal, he
types the message on the I/0 printer. As each character
is typed, it is transmitted to and stored in the system.
When the message is complete, the operator presses
the release key. The operator should not press RELEASE
atter a space or tab character. If he does, a check
condition results, forcing him to cancel the message.

Pressing RELEASE transmits a release character
(group mark) indicating that the message is complete.
The system responds to the release by sending a nega-
tive pulse (called cancel or release response) on the
data line. When the pulse is received, a carrier return
is initiated, the proceed light goes off, and the transmit
operation is complete. If at any time during the trans-
mit operation the operator does not wish to complete
the inquiry, he presses the cancel key.

The cancel key initiates the transmission of the can-

cel character, all bits but the A-bit and 2-bit, and also

the printing of an asterisk following the last character

of the cancelled message. The system responds to the
cancel signal by sending the cancel or release response
signal. The asterisk print cycle is initiated by energiz-
ing the R5, T2, and Check print selection magnets
through relay point 73-10 ~n/o, transmit 2.

The system takes the message received from the
inquiry unit and compiles a reply. The reply is then
sent to the inquiry unit and printed out on the 1/0
printer.

Request

The operator presses the request key, which picks the
request relay and lights the request lamp (Figure 15).
The system sends a negative pulse on the data line,
which tests the unit for a request. The negative pulse
picks the even relay. If the request relay is transferred,
the even relay completes the circuit to pick the proceed
relay. As soon as the proceed-relay points transfer, they
pick the unlock relay through 79-6 n/c transmit, 25-11
N/c CE mode, and 63-3 N/0 request. This initiates a
transmit scan. The eight pulses on the sync line signal
the system that an inquiry is desired. The TX2 relay
(73-9 N/c) causes the request relay to drop. The pro-
ceed relay also unlocks the keyboard and lights the
proceed indicator to signal the operator to start typing
the message (Figure 16).

1| Data Line
2| Sync Line
| ] 2 4 8 B C
Request Key
3] Request — 4
4] Even | —
Up until Cancel
S| Proceed bm—
or Release
6| Unlock r-———1i
/| Delay Unlock ] : Be—— e — b
8| Transmit 8-A
1 TXI
10| TX2
11| TX3

Figure 16. Inquiry-Request Timing Chart
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Transmit Inquiry Message

Press Key on Keyboard

to Initiate Printer Cycle -

No

Transmitting Contact
Transferred?

Tab

Space

Tab or Space
Contacts Transterred ?

Pick R1, R2, R2A,
T1 amd T2 Relays

Pick R5, T2, and
Check Relays

Odd

No Transmit Relay
Transferred?

During Transmission

Character in Data
Register is Translated
to BCD and Gated to

Data Line

Pick Unlock Relay to
Inifiqfe Transmit Scan

Number of Data

Register Relays
Picked Odd or Even

Odd

Even

No Yes

Data Check or
Exceed Speed

*Operator Presses Another

Key or Cancel or Release

*

Pick Data Check Relay

Operator must Press Cancel

Yes

Pick Respective

Data-Register Relays

Number ot Transmit
Contacts Transferred

Odd or Even
Pick Data=Check Relays p— -

Even

Data-Check 1 Lights
Data-Check Indicator
and Locks Keyboard ,

Data=Check 2 and 3

Drops Out Because
This Is Transmit

Yes

Lights the Exceed-Speed
Lamp ond Locks the
Keyboard

Pick Exceed-Speed Relay |- —-

If the Transmit Relay
Drops before C1 or C5
Breaks, Transter Scan is

Taken

—— Keyboard is Locked

If the operator presses Release and the last character was either a space or a tab, the release

character is not sent. Instead, the check light comes on, the Keyboard is locked, and the

operator must cancel the message.

Figure 17. Transmit Inquiry Message

Transmit

The operator enters the message as covered under
Transmit Operations. If the operator does not initiate
a transmit scan within thirty seconds after the proceed
relay picked, the time-delay relay picks. The time-
delay relay completes the circuit to pick the cancel
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relay. This prevents an operator from tying up the
system by pressing the request key and not completing
the operation (Figure 17).

When the first character, following a proceed, is en-
tered trom the keyboard, the time-delay control relay
(R102) is picked. This indicates that at least onme




Inquiry Release
Press Release Key
to Pick Release Relay
Pick R2 Relay .

Pick Cancel or
Release Store Relay

Pick Unlock Relay
to Initiate Transmit Scan

NO Cancel Relay Up

Energize RS, 12,
and Chk Magnets

YES

Inquiry Cancel
Press Cancel Key
to Pick Cancel Relay -
Pick R2 and T1 Relays

Cancel or
Release Character is
Transmitted to System

(s

il

System Sends Negative
Pulse on Data Line to
Signal that Cancel or
Release Character
was Received

~ Pick Even Relay

Pick Cancel or
Release Response Relay

Energize Carrier
Return Magnet

Drop Proceed Relay

Drop Cancel or
Release Store and

Cancel or Release Relays

Inquiry Release and Cancel

~ Lock Keybodrd

Figure 18.

character has been transmitted to the system. The n/c
time-delay control relay point, 102-2, prevents the
time-delay relay from picking, since the operator has
initiated a transmit scan within thirty seconds after
proceed. .

The character store relay (R57) is used to inhibit
the release of a proceed if no characters have been
entered, or if the last character was a space or tabulate.
A printable-character cycle picks the character-store

relay (R57) through Cl auxiliary (101-2 N/0). The
character-store relay, however, is dropped out during
a space or tabulate cycle by relay C5 auxiliary
(52-3 N/C).

- When the operator presses the cancel or release key,
the corresponding relay picks (Figure 18). The release
relay cannot pick if the exceed-speed or data-check
1 relay is up. The character-store relay must also be
up to pick the release relay. The release relay cannot
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be picked unless at least one character has been sent.
The release relay completes the circuit to pick the R2
relay, and the cancel relay picks R2 and T1 relays (all
BCD bits but A and 2). Both the cancel and release
relays pick the unlock relay to initiate a transmit scan.
During the transmit scan, the cancel or release charac-
ter is transmitted to the system. When the system
recognizes the cancel or release characters, it sends a
negative pulse on the data line. This pulse picks the
even relay, which completes the circuit to pick the
cancel-or-release-response relay (R59) through 32-2
N/c, 82-4 N/c, 63-2 N/c, 24-4 N/c, and 60-1 N/o.

The cancel-or-release-response relay energizes the
carrier-return magnet and drops out the proceed relay.
The keyboard is locked, and the unit is ready for the
inquiry reply.

The system can ititiate a release by sending a nega-
tive pulse on the data line to pick the even relay. This
completes the circuit to pick the cancel or release re-
sponse to initiate a carrier return, drop out proceed,

and lock the keyboard.

" Power-Off Reset

During an inquiry proceed mode the inquiry system
controls and polling circuitry are locked on an inquiry
unit with the proceed. The power-off reset relay
(R 106) provides a reset for the system controls if power
is turned off at the inquiry unit, while in a proceed and
without an operator-initiated cancel or release. The
power-off reset relay is picked at power on and a 10
utd (TB 90-1) capacitor is charged to +48 volts
through the power-off reset relay point, 106-2 N/0. At
power-otf time the power-off reset relay drops out and
a positive pulse appears on the data line, generated by
discharging the capacitor on the data line through the
power-off reset, relay point (106-2 N/c). The system
controls are designed to recognize a data line signal
with no accompanying sync line signal, as a reset. Dur-
ing inquiry reply, the characters are received as de-
scribed under Receive Operations. If the end-of-line
(EOL) contact transfers during a reply operation, the
end-of-line relay, R107, is picked at C2 or C5 cam time
by relay point C2 or C5 interlock, 103-3 N/o and held
through the N/c carrier-return interlock contact. Then
the functional-interlock relay is picked by relay point
107-4 n/o. When the next character is received in the
data register, the PT 2 relay is picked instead of PT 1

through functional interlock point 99-4 N/o. PT 2 relay
point 41-4 N/0 completes the circuit to the capacitively
coupled carrier-return relay, R98.

During the carrier-return cycle when the EOL con-
tact returns to normal, the carrier-return interlock con-
tact has transferred to keep the circuit to hold func-
tional interlock and PT2, and keep the feedback volt-
age on the sync line. When the carrier stops at the left-
hand margin, the interlock contact returns to normal,
dropping functional interlock, which picks PT1. PT1,
transferring, drops PT2 and allows the character in the
data register to print.

The last character of the reply is a group mark. The
group mark is the end-of-record character (EOR).
When the EOR character is received, it energizes the
carrier-return relay (R98). Also, through a ~N/0 reply
relay point (44-5) the EOR character picks the unlock
relay to initiate a transmit scan. During the transmit
scan, the EOR character still contained in the data
register is sent back to the system to indicate the EOR
character was received.

During record transmission, if there is a data check
or the torms contact indicates no more forms, the char-
acter sent during this transmit scan is:

Data check—all bits but A

Forms—all bits but 2

Data check and forms—all bits but A and 2.

The data-check 2 relay is picked when the error
character is recognized, and the relay is held until the
transmit-scan relays are operated.

CE Panel

The CE panel (Figure 19) on the remote inquiry unit
enables the customer engineer to simulate the various
operations without tying up the system. A list of the
switches on the panel and their functions follows.

CE BIT SWITCHES

These switches complete the circuit to pick the cor-

responding data-register relay and print the character
selected by the CE.

CE MODE SWITCH
This switch removes the unit from the system and sets
up controls for CE operations. It also lights the forms

light to indicate to the operator that the units are not
ready for normal operations.

DATA
CHECK
MODE REPLY HOLD RESET

00O FOGRAE G S

Figure 19. CE Panel
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Figure 20. CE Reply Operation

CE REQUEST AND REPLY SWITCH
This switch is only operative when the CE mode switch
is on. In the REQUEST position this switch completes the
circuit to pick the proceed relay when the CE presses
the request key. This enables the CE to type characters
and scope the transmit operation.

In the RePLY position this switch causes the unit to

print the character set up in the bit switches. Output
errors cause a normal output error routine.

DATA-CHECK HOLD

This switch can be used in either normal or CE mode.
When the switch is on, it puts the parity network in
series with the circuit that energizes the output mag-
nets. The number of data-register relays must be odd
or the print cycle will not start. This enables the CE
to scan the relays after receiving an invalid character
to see what made it invalid. The unit remains with the
invalid character in the data register until the data-
check-hold switch is turned oft.

CE RESET SWITCH

This switch breaks the -+ 48 volts to the unit and in-

terrupts the A- and B-pulses to reset any relays that
are picked.

CE Reply Operation

To accomplish a reply operation in the CE mode re-
quires controlling the character received and simulat-
ing the three negative and three positive pulses on the
sync line (Figure 20). This requires taking a transmit
scan during which inverted A- and B-pulses are gated
to the sync line to pick the sync and T2C relays. The
sync relay advances the receive-scan ring the same as
during a normal reply operation. The eight pulses
normally gated to the sync line during a transmit scan
are gated to the data line in this operation. These
pulses pick the odd or even relays every bit time. The
bit switches control the character being received by
completing the circuit to the data-register relays.
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Installation Procedure

Follow this installation procedure after the initial un-
packing instructions have been completed. Be sure to
remove the shipping cradle from the printer.

Procedure Before Power On

1. Inspect the relay gate for upset wire contacts and

permissive-make relays.

2. Install SMS reed-relay cards.

a. Dry-reed relay card (4/card), position CS0S.
b. Mercury-wetted relay card (2/card), position
CS10.

3. Connect the 1014 power cable to terminal block 1
on the power supply. Refer to page 1 of the wiring
diagram. Note that the power cable is first fed
up through the rubber grommeted hole and then
clamped. -

4. Connect the 1014 external 2-pair system cable de-
pending on one of the following types of installation.
Note that the system-cable end with the four ring-
lug connectors must first be fed down through the
rubber grommeted hole from the inside of the unit
and then clamped. Excess cable can be coiled up
inside the 1014. Mate the female end of the system-
cable 5-prong connector to the male end in the
1014 and tighten by twisting.

a. Local installation:

Connect the system-cable free end (four ring-lug
connectors) to the 1414 I/O inquiry attachment
wall-mounted terminal-box binder posts. Refer to
the 1414 inquiry installation procedure for correct
wiring.

b. Remote installation:

Connect the system-cable free end (four ring-lug
connectors) to the wall-mounted terminal-block as
indicated on page 1 of the 1014 wiring diagram.
Note the wire color coding.

5. Move the 1014 on/orF rocker switch to orr and
plug the power cable to an appropriate power out-
let (110-volt ac, 60cps).

6. Flip the CE mode toggle switch on (up) and the CE
request/reply ganged toggle switch to its request
position (down).
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Procedure After Power On

Request Mode Check-Out in CE Mode

1. Check the display indicators for correct wiring as
tollows:
a. The tforms indicator is turned on by the CE mode
toggle switch.
b. The proceed indicator is turned on by pressing
REQUEST. It is turned off by pressing cANCEL or
RELEASE.
c. The exceed-speed indicator is turned on by ob-
taining a proceed status and pressing the space bar
and M key simultaneously. Press cANCEL to extin-
guish the indicator.
d. The check indicator is turned on by obtaining a
proceed status and pressing RELEASE. Press CANCEL
to extinguish the indicator.
e. The request indicator is turned on momentarily
by pressing REQUEST in CE mode. As a result, it may
not be visible. While checking the CE reply mode
as described in the following instructions, press
REQUEST to cause the request indicator to glow
steadily.

2. Obtain a proceed status and continue to press RE-

QUEST. A single carrier-return cycle is initiated with
each depression of the request key:.

3. Obtain a proceed status. Following the proceed, do
not operate the keyboard. The automatic timed-
delay cancel should occur within 30 seconds = 15
seconds. After an automatic cancel, wait at least
10 seconds before obtaining another proceed. Also
check to make sure that the automatic cancel does
not occur after the first character of an inquiry is

keyed.

Reply Mode Check-Out in CE Mode

1. The CE reply mode allows the printing of any print-
able character or the exercising of any functional
operation (tabulate, space, or carrier return) deter-
mined by the seven bit switches located on the CE
panel. When setting up the desired 1/O printer bit
combination, use the following procedure.

a. Move the ganged request/reply toggle switch to
its request position (down).




. 4
i
]
r

b. Flip the CE mode toggle switch on.

c. Press RESET.

d. Set up the bit switches.

e. Move the ganged request/reply switch to its

reply position (up). This starts the reply operation.
Returning the request/reply switch to its request
position (down) stops the reply operation.

2. Check out the following 1/0 reply operations using
the above procedure. Only procedure steps Ic, d,
and e are necessary to repeat after steps Ia and b.
Refer to Figure 5 for the correct bit combination
of the desired character.

a. Set up the character 1. Check for correct print-
ing. Allow printing to continue and move the right-
hand margin stop to several positions. Each time
the margin stop is reached, a single carrier return
is initiated.

b. Set up the character 1. Check ftor correct print-
ing.

c. Repeat for the character N.

d. Set all the bit switches off and initiate a CE
reply. Check for the printing of a pound sign (#)
and the turning on of the check light.

e. Set up the functional characters for tabulate,
space, and carrier return, and check tor correct
operation.

f. Set up the character I, however, this time insert
a C-bit. This should cause the check light to turn
on, the carrier to backspace, and a pound sign to
print over the character printed with even parity.
Allow the backspace and pound-print cycles to
continue and flip the data-check-hold toggle switch
on (up). This switch stops printing and holds the
character in error in the 1014 I/0 data register. Flip
the data-check-hold switch off, and printing re-
sumes.

This completes the 1014 off-line installation check-
out procedure. Return the 1014 to its on-line status
by flipping the CE mode switch off (down), and press-
Ing RESET.

Check the end-of-forms microswitch located in the
bottom of the internal paper tray by placing several
sheets of forms on the tray. The forms indicator should
be extinguished. Remove the paper and the forms in-
dicator should be on.

Scheduled Maintenance

Safety

Due to the positive action of the typewriter, working
in certain areas is particularly hazardous it sate work-
ing practices are not followed. Because it is not possi-

ble to forsee each individual area of exposure, the
following general rules should be used as a guide when
working on this equipment.

1. At the completion of a service call, gear guards and
dust shields must be replaced. These satety guards
are installed to prevent the operator trom placing
her hands into moving parts. Because most opera-
tors have little knowledge of the mechanical work-
ings of the machine, the only way they can be
adequately protected is to place these guards over
exposed areas. Use caution when servicing this ma-
chine during the time the gear guards and dust
shields are removed.

2. When lubricating or replacing parts, be sure the
machine is turned off. It is a good idea either to
remove the plug from the wall socket or disconnect
the switch link after turning the switch to the oFF
position. This eliminates the possibility of turning
the machine on accidentally.

3. Exercise caution when handling the motor. The
shaded-pole motor used in this machine runs con-
siderably hotter than the capacitor-type motor used
in the Model C typewriter.

4. Be particularly careful when picking up and han-
dling all machines to avoid injury to the hands
from sharp edges on stamped parts, springs, links,
etc. While the safety of the operator and the CE
is one of the prime considerations in the design of a
product, mass-production techniques do not permit
separate operations on each part to provide a
smooth edge.

5. Wear safety glasses when performing any work that

could possibly result in parts, lubricants, cleaning

solvents, or any other material coming in contact
with the eyes.

Control Unit

1. Every 12 months measure the - 48 volt power sup-
ply at the terminal block (TB1-6 and TBI1-7). It

should measure between 43.2 and 52.8 volts.

2. Every 12 months check PT1-1 and PT1-2 points for
burning or pitting.

3. Every inspection check the line cord for sate con-
ditions and proper grounding.

Printer

For scheduled maintenance of the printer, refer to I/0
Printer (Modified IBM Selectric®), CE Reference Man-
ual (225-1726).
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Diagnostic Aids
Scoping Hints

1. The scope must be grounded to the power-supply
ground because the frame and power-supply grounds
are not common. Ground point TB 90 is common.

2. When scoping relay circuits, use a 10K }2 watt re-
sistor (P/N 300721) jumpered to the power-supply
ground to return the scope trace to ground when a
relay point opens. Without the jumper, the trace re-
turns slowly to ground and causes a wrong picture
of the circuit.

3. Don't ignore scoping the data and sync lines when
the trouble appears to be in the 1014, The infor-
mation contained on these lines often gives some
clue about the trouble in the 1014.

4. The check relay is difficult to scope because -+ 48
volts is always applied to the pick side of the relay,
with pick control being on the pick common side
of the relay. When the pick common side of the
relay goes from -+ 48 volts to 0 volts, the relay is
picked. To scope the check relay, look for this
voltage shift on the pick common side of the relay.

Relay Timing

The following relay timings and expected tolerances

are shown for reference during initial installation and

for suspected trouble in the receive- or transmit-ring

relays. .

1. Carrier-return relay-capacitor timing (Figure 21).
a. Circuit
b. Voltage wave form.

2. Transmit-sync relay timing (Figure 22). The dura-
tions of the transmit-sync mercury-wetted relay
points are shown with maximum and minimum
make and break duration times.

Circuit

48 C. R. Relay

o —J

94 - 12
+ -

10uf

Voltage Wave Form
Max. 53V DC

Min. 43V DC

Max. 20V DC

Min. 16V DC

Figure 21. Carrier-Return Relay-Capacitor Timing
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3. Receive-sync relay timing (Figure 23). The dura-
tions of the receive-sync mercury-wetted relay
points are shown with maximum and minimum
make and break duration times.

4. Power-off reset signal timing (Figure 24).

Must Exceed

Pick of Transmit
Sync Relay - CS 10H

+48V DC  Max - 2.0 ms

Transmit Sync

N/O - CS10E

0V DC Min = 7.0 ms
Transmit Sync +48V DC
N/C - CSI10F ——— ———
Min - 6-0 ms

Figure 22. Transmit-Sync Relay Timing

Max S3V DC
Min 43V DC

Max 20V DC

Pick of Receive

Sync Relay = CS10L

1.56 ms

MCIX - 6-0 Mms
Receive Sync +48V DC e
N/O - CS10C oV DC Min - 4,0 ms
Receive Sync +48V DC
N/C - CS10D

OV DC Mux - 6-0 ms
Min - 3.0 ms

Figure 23. Receive-Sync Relay Timing

Power Off +48V DC
Reset Relay, oV DC
R106 Max . 48V DC

Min. 34V DC
Power Off Max. 27V DC L\
Reset Min. 1TV DC !
Signal
R106-3 OP —*{ 20MS |+—

Figure 24. Power-Off-Reset Signal Timing




Printer Contact Locations
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Printer Component Locations (Viewed from Below)

TAB B.S. [INDEX

a b E E E
20232232 | 29392 000 | |
Gogo®gooo ang&cgg coo | 2 f’.:‘w’li_]'“d‘-_b
1 234 567 8 1 234 5676 coo | 3 IRIEIERER
°20 | 4 ARIEEERER
C @ | 1 IR L
SEL CONT TERM BLOCK oGe | O i
coo | 4 ~ g
oNON | 7
KEYBOARD LOCK SOLENOID 2e°®1 8 |
12 CK Tl R2A Ri 2 R5 Ol |
LR 7V LRILR{LRILRI LR| LR l ) (T
Al f _ e 7 B3 2 aREEE
' SERE] . 3 ARl
e — " _ 87 4 i ling
' :lg: - B6 d d 1
,,..'.=\| 3 | _
, | I
ad a5 ab aT B5 8 3- LE |
E C.R.
TERMINAL END VIEW OF SEL CONT SPAC
OPER TERM BLOCK OPER MAGS
T2 CK T1 R2A R
| = 1 {_1—"—1}} D Q .5
j] E'Z Fgél & 0 gm‘l‘io
7] 1 1_ ,E SeoU %

_ SEL MAGS
G H

Ay . oy

P DN

12345678 123 45678
SEL MAG TERM BLOCK

&
QO e

WIRING CHART

COIL BLACK LEAD | WHITE LEAD

5 4

JONES PLUG J

NUMBERS ARE PIN CONNECTORS AS SEEN FROM
OUTSIDE OF MALE CONNECTOR

0 0
of (o] 9] (o] o] lo]
o o
o (0] lo] o] &} io

OPER MAG CONTACTS

MAGNET WIRING CHART
COIL BLACK LEAD | WHITE LEAD

TAB d-4
SPACE
BACKSPACE
CARRIER RETURN
INDEX

CONNECTORS 2, 3, 4, &5

|
(il

ABCDEFGHIJKLMNPAQR

-

NI

PADDLE CONNECTORS NUMBERED
PROGRESSIVELY ACCORDING TO POSITION

LACED OUT OF CABLE. NUMBER 2 IS
NEAREST THE JONES PLUG.
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Printer Timing Charts

CARRIER RETURN OR
INDEX MAGNET
PULSE

CARRIER RETURN OR
INDEX CAM

CARRIER RETURN
INDEX F.B. Cé

CARRIER RETURN
INTERLOCK CONTACT
SEE NOTE | & 11

NOTES .

| - TIME SHOWN
INDICATES BOUNC
FREE TIME. MAKE
AND BREAK TIME
UNDETERMINATE

1- MUST MAKE WITHI
30 MS AFTER MAKE
OF F.B.

s P B ll’l BEEERENT. TIrrrrrtreerrrrir
[evoc t 1 [ | ][] HEEENl=E HEEEREREEREREEEE
177 777 77/ 1 5 W R0 S A NS 7./, /. ll.l.llll..-...
BEEEREEEEEEREEEEREEERREHEEE B HEREREEEE
BEPE IIIIIIIIIIIIIIIII_I EEEENEEEEREEEEEE
=I A= TP T T i AN e Lyl
HE I.I.lll.I.I-l-!!!'-"ll.lulllllk‘.l_..
HEEIEEEEEEERERT-aaRiln B JEEEEANERNEER
T 1T Bt ([ [ (11 (L L ittt e PPNttt
B !l=i=I'IIIIIIIIIIIIII-I-IIIIIBIIIII
)ediBl IIIIIIIII.EI.I-IIIIII‘!III
HEEEERREEREREE II BEEH HREREENEEEERREREEE
HEREEREREEEEE T rrrrrrrtrrrrrrr e
rrrrrrrtrrrrrrrertrrrnrrrrrrrrer e r ey

e
e e

.l"--_---_-—lﬂ{—------l — 1 r—1r 1 & 1 1 1 1 L IN/C 1 ...

17 1T 1T 1 | -----‘---WI_---I I B R
llll | I llllll SEEEESEEREElEEEEEEE
| — I II EEENEREEEEEEE
B
- -

IIIII%IIIIII

e e
1T T T EEEEEEEEEEEEEEEN — ANEEE
A I 1T T 1T 1 1 ©° { NC T 1 t o °D I 1| §F t 1. --------“--’-_-—‘-
.Il‘ 1 7T 1 1 1 | | tF 1 1 1 t r rrot@ov B . 1 o ignNGo 1 ] TN

SEEEEEEEEEEEEEENEEEEEEEE EEEEEEREEEEEEENE
IIIIII’II-IIIIIIIIII T T T T T T I T T T T
HERRERE HERER -IIIIII BERERERERE
....--...-..I“l.- BEEEREREEEEEE

o

A I I 1 I A A IS A AR

. 150
. 125
. 100

10?5

L0350
.0235

000

INDEX TIMING CHART
I 1 1 O O I D A oA R

HEEREEEER B v eyt el
OPERATIONAL CAM SHAFT DEGREES 0° 0 4l 60 80 100~ 120 140 160 ~ 180 200 220 240 260 280 300 320 340 360
MILLI SEC 32.58 7.17 14,3 21.5 28.6 35.8 42.9 S0.1 57.3- 64.5 71.6 78.8 B85.9 93.1 100.3 107.5 1144 121.8 129.0
B T T T T T [ R FEFETF e s Pt o Ak 111>
T ymaeypenrevee T T T T T [ reeearpwnvcvecer 18 £ 11 1
et et e r e e rr e
rrrrrrerrrertrerrrrrrrrrerrrre e e rr e er e
Il.l.lflllllIIIIII.I.II..II.IIII HEEEEENRE
.-.II_: = rrrrrreerrrrererr ey et rrd
RED RIBBON SHIFT ﬁﬁfi:::iiaiﬁﬁﬂlIllIIIII==IIIIIIIIIIIIIIIIIII
MAGNET HEEEE rrrrrrrrerrrrrere e ey r et
T e e e e
HEEEEEERE NN EENER s L rrrrrr P rrrirerg
HEEEEEREEREEGCENEREE - < II--IIIIIII=I.=I===I-
HENEEREREAN:EEREE =z (TPt rreerd B
T T T T s T T o T e
EEEEEEEEEERTEZaEBnNE} -IIIIIII!,’-IIIEIIIIIII
RIBBON LIFT =I.I-Il-llll II-I=K'L =3 IIIIII.!AI-=I-BIIII=-
I LI T T T Nz LA L 8 N
CAM )
T T 11T AT TP N L P Lt P DT b Wl L
o swaerrmne! | | | L (VL [P TP sy PRIV D G0V VT BT
s e e e e e T T T
HEEEEEEEREEENENEEEEEEEEE e rrr bl
rrrrrrrerrrrrrrrrererr e et r e el
..Il..I-Il-ll-=lI-l-I.IIIIIIIII-II-==III-III
et e e e ety el
=IIIIIIIIIII-IIIIIIIII-IIIIIIIIIIIIIIIIII
IIIIIIIIIIIIIIIIII.Illl._.__ EEEEEEEEREEN
BLACK RIBBON SHIFT ======...E====.-.- J!!ﬂf/fldffI:::::WW......-.-.====
MAGNET
IIIIIIIIILII-IIIlI HERE
HEEEREEEEREATEEEN II=
HEEEREEEEREEER B
HEEEEEEEEEEEN

PRINT F.B. C2

NOTE

TIME. MAKE AND
BREAK TIME UN-=-
DETERMINATE,
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10 MS PU --===ii INITIAL PRINT CYCLE -- T T REPEAT PRINT cvcue —T1T11
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IERENEEE sl HEEESEERENEENEEEEER
b | | | | === AREHRENEEEEEEN
CELECTION 48047, N R /1117 IR N ////, 714
MAGNETS ::: HEREEEEN B l. - HEIEEERER EREREE
5% ENEEEEN TR EEREE HEEEEEN
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SELECTON B EEED4EEEEEEANEEEENENEDJEERENEA NN
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CHECKING CONTACTS .
SEE NOTE | T e T e e T T T T o T T T I-II-III |
L f L] R secrok wengieockore, L L L L P TP el

’

LATCHES PUSHED
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