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1.  INTRODUCTION

This controller is the standard QUARTERBACK Model 11 Programmable Controller, Normally,
the con.roller (often called the Model QB/11 requires only four types of circuit boards --
input isolat.on boards, output Triac boards, logic boards, and timers. The controller is
programmed us ng convenient English language logic statements, The program is compiled
off-line and the results reside in the backplane wiring of the controller., Figure 1
depicts the QB11+ and Figure 2 depicts the QB11B. '

II.  APPLICATION

The QB/11 is designed as an economical replacement for relay systems having approximately
50 to 100 relays for QB11+, 50 to 200 relays for QB11B, QB11B is the preferred design
with application of QB11+ reserved for those applications where rear access is not availgble.

III, DESCRIPTION OF APPARATUS

The QB11+ consists of 2 power supplies, 2 two-row assemblies, incoming-line circuit breaker,
terminal blocks, and interconnecting wiring -- all factory assembled in a dust-tight enclosure,
Figure 1, MNote that the input and output boards are located toward the left hand side of the
enclosure. Normally, inputs are in the top cage assembly and outputs are in the bottom cage
assembly, although they can be inter-mixed if necessary.

The QB11B consists of a single power supply, a 5 row cage assembly, incoming 1ine circuit
breaker, terminal blocks and interconnecting.wiring -- in a dust - tight enclosure,

The 1nput and output boards are located in the top and bottom row of the cage assembly,
aqditional 1/0 boards are allocated to the adjacent rows.
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The size of QB/11 is determined primarily by the number of inputs and outputs, Although
the only way to determine the exact number of logic boards is to program the controller, a
very accurate estimate can be made for relay type circuits by adding the number of input
boards to the number of output boards and dividing by two. The maximum number of input
plus output boards that can be accommodated is 40 for QB11+, 64 for OB11B each input board
can accommodate 6 inputs and each output board can accormodate 4 outputs,

In a QB11+ a maximum of 64 total boards can be accommodated plus an additional four
outrigger boards for the pover supplies,

In a QB11B a maximum of 135 boards can be accomodated, one of which is allocated for the
power supply sequencer board.

FIGURE 3

Indicating lights are provided on each fnput and output, Figure 3. The indicating lights
are on the front of the input and output boards with the corresponding signal names éLinted

by the computer program on sheets which are placed in plastic envelopes on the inside of
the front door.
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The input jsolation board receives six 110-volt input signals, each of which drives two LED's,

Fiqure 4. One LED provides visual indication of input status, and the other isolates the 110~
voit signal from the five-volt logic, The signal from the LED is filtered and amplified to
provide the input signal and its complement,

COMPLEMENT OF

. L0G/C S/GNAL
INPUT g
S§/GNAL
/ov AC

AN LOG/C S/GNAL

FIGURE_4

The 110-volt output board contains four triac circuits, each having a LED and photo-transistor
for isolation, Fiqure 5. A separate LED provides visual indication of output status. The
Triac output is rated for 1.5 amperes continuous current and 10 amperes inrush current. A
slow-blow fuse rated 3 amperes is provided on the output board for one side of the line. For a
full description, ratings and characteristics, refer to Output Board I.L. 16-800-258.

| 0

L0G/C
SIGNAL ——-- fo LOAD
| I o

FIGURE 5

The loaic board contains 11 three-input AND elements. Figure 6. Both the assertion and
complement outpu signals are available, as are test points on the front of the board, Each
"AND® element can dr ve 8 additional Joads, Since the complement of all signals is always

available in the controller, the logic element is as efficient in producing the OR function
as it is in producing the AND function, Fiqure 7.
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P
The AMD elements are act.ally composed of fo r inteqrated circuit NAND elements. This allows
capacitors to be inserted to sedate the log*c against .oise, The circuit provides a pulse width
cut-off point of 20 microseconds, which effectively sh.elds the NB/11 from eiectrical noise
problems that normally oc ur at a higher frequency.
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FIGURE 7
Additional output boards are av ilable for special func*ions, The diaital-*o-analog converter
board is especially useful fo providing speed reference -ianals to vari:ble speed drives, A
mercur, -wetted re ay output oard is also :vailable for special funct’ons and to send monitoring
information to a remote computer.
An automatic start c'rcu t s p svided to initiaiize seal-in circuits i- the "off" posi ion. It
s very important t at the engineer design ng a 0B/1 Plus is famil-ar with this feature. Bddically,
i+ a seal i circ'it i 1nit ated with a normally ope- contact and the seal-in circui is broken
wits « normally c osed ¢ nta t, the sral will be broken when power - appl.ed to the controller.
F . «s accompl shed by dela ing input si nals a :ime deiay after first ap,lying logi power.
This appear: to the control that a normal y closed . ta t has been open thus breaking the seal-
in Outp t powe is of co rse delayed unti® input power is applied and the log c stable, The
sequence is automatically a plied when power is app.ied, For a full desc:iption, ratings and )
characteristics, refer to Sequencer Board 1.L. 16-800-259. o
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Perhaps the most important feature of the 08/11 is the computer-aided design package. The
program includes a compiler and a simulation program. Roth programs run on the Westinghouse
computer at Buffalo. For details on these functions see section on Programming.

IV, PROGRAMMING PROCEDURE

1. Generation of Equations

The QB-11 is programmed from sets of equat’ons, The equations de cribe the switching
functions to be performed. Each equation is a shorthand statement that specifies the
conditions which must exist for iven s g.al to assume the logical value of '1'

to be "turned on" An analogous s tuation is the relay ‘adder diagram. Each *rung"
of the diagram corresponds to an equation the contact arrangements determine the
signal conditions thct must exist for the relays to be energized.

The equations involve only the log cal concepts of "AND", "OR", and "NOT", so, even
though they are written using cer*ain prescribed symbols, their generation is straicht
forward. The igna corresponding to the r.lay to be energized is written on the left
hand side of the equcl stan, The sianal onditions which must be satisfied, eg. the
relay contact confiquration, is wiitten on the right hand side of the equal sign., The
symbols used are as follows,

AND (*) The logi--al YAND" opnerat.on in relay circuitry is represented by a series
contact string:

8 c o'~
{———®

1
-

In equation format this is written as the expression:

X=A*B*C*D'

QR (+) The logical "OR" operation in relay circuitry is represented by a groun of
parallel contacts:

=N

L
o T

A
-T—

@

N

-

which in equation format becomes the expression

X=A+B+C+D
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e
HOT (" The logical necation operation in relay circuits is usually represented by
normally-closed contacts. If relay X is energized, a normally-closed contact associated
with the relay generated the complementary signal,
X
| L
1
XI
L
ﬁ\
(The normally-open contact represents the actual signal.) In the equation format the
logical neaation is written:
Xowmmu the signal
X'=---The complementary signal or logical negation,
Parentheses () Sets of contacts which effectively hecome one signal are handled by
parenthetical groupings when written as equations, For instance
s
A &8
| L |
LA L
C
| L
1
is written in equation format as:
X=(A*B)+C.
The expression
X=A*(B+C)
is logically equivalent to the contact arrangement
A 8
1 —e—( %)
1 1 \&J
C
|
al F“"‘
s,

Parentheses should be used as necessary to clarify the designer's intent,
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Multiple sets of parentheses may be used as required, For example:

A CHD
£r/
i EBI 2N

X = (A+B) * ({C * D) + E')

is written:

In simple cases an equation may be written directly from a normal language statement
of the funccion to be performed, However, until proficiency is developed in handling
the equations, the design of more involved circuits can be accompl.shed in two steps;
first by drawing - "relay-oriented" schematic, and then by making a "coi -by-coil"
conversion from the relay circuit to the equations. As an example of this proceedure
consider thHe following. In English, a ircuit is to operate as follows:

“Relay X will be energized if contact D is closed--if
signal D is present--and if either (a) contact A and
contact R are both closed, or (b) if 'normally-closed’
contact C' is closed, or (c) if both of the above conditions
prevail”,

As a "rung" of a relay circuit diaaram this becomes:

@y
& ]

In equation form it is written

X=((A*B)+C')*D

2. Additional Features

Additional features to be incorporated into the QB-11 circuitry are specified by certain
prefixes added to the equations. The following sections on Timers and Outputs require prefixes,

a) Two types of timer boards are available, the Extended Range Timer, and the
Single Shot Timer. These are programmed by prefixing (TMxxx) and (TIMEF or TIMEV)
respectively to the appropriate logic statement. The type of board required for a
particular time range is as follows:

Extended Range Timer (TMxxx)

S#1640A45G01 - 3 per board 1 sec. to 40 min,
S#1640A45G02 - 3 per board 1 sec. to 40 sec,

Single Shot Timer (TIMEF or TIMEV)

S#1594A16G01 - 2 per board .15 sec. to .75 sec. (TIMEF)
3 per hoard .65 sec. to 3 sec, (TIMEV)

An example of two equations using an Extended Range Timer follows:
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Time Delay On

If it is desired that the signal generated by the equation {left hand side) appear
only after a time has elapsed, the prefix TMxxx is used. In the figure below if
"XTD" is to become '1' 5 seconds after A h3ds become '1', This

Y2 onN
DELAY
SSEC.

is written in equation format as:

TMOOS XTD = A

Time Delay Off

If a signal should remain "on" for a period of time after the conditions causing i
it have disappeared, the same prefix is used with complemented functions, This

Y7 D
r ————— |
| |
I '
| I
V4 N
| i \72/) OFF
L N DELAY
-T== S 8EC,

is written in equation format as:
TMOO5 YTD' = A

indicates that the signal YTD is to remain a '1' for 5 seconds after the value
of A' goes froma '1' to a '0',
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b, Outputs

Two types of output devices are available, the AC switch (TRIAC), and the Hg-wetted
relay. These are programmed by prefixing OUTT and OUTR respectively to the appropriate
logic statement. If, for instance, Solenoid 1 is to be energized by a TRIAC when Limit
Switch 1 closes {1f either Selector Switch 1 is closed or the system is in "auto", is
written as

f

OUTT SOL1 = LS1 * (SW1 + AUTO)

The expression indicates that not only is signal SOL1 to be generated, but also that
it is to drive an output TRIAC,

3. PROGRAMMING FORMATS

a. Equation Formats

The programming of the 0B-11 is facilitated by using a standard card form with 80 columns.
A11 prefixes begin in column 1 and all equations begin in column 7. Egquations can not

be written beyond column 72, If an equation's length exceeds the column 72 limitation,

it may be "continued" by putting the symbol & in column 6 of the next 1ine and continuing
in column 7. Up to 9 continuation lines may be used for a given equation.

Blanks may be used for clarity in writing the equation; however, they should not be
inserted in symbol names. Symbol names may be up to seven characters long, either
alphabetic, or numeric, or both.

The letter C in column 1 followed by five blanks,(a skip to column 7; indicates that
the remainder of the 1ine is a “comment" and not to be processed by the programming
system, Comments provide an excellent method of annotating the system loaic, Their
use is hiahly recommended., Comments may not appear between the lines of, "continued"
equations, However. as many comment lines as necessary may be used,

The end of the set of equations is indicated by the word END beginning in column 1,

PREFIX EQUATIONS
N\

I W A : : — CUTNL Ty

r
1z = 5] A A T R LR [

cPoR % o1iPe’| ¥ (012PB + VES)

UTR | \ES

1]

TR | |ESAl = |ES
‘| | IESB = |ES
C | EMERGENCY| MASTER o
‘) ™~ REQD., FOR EACH‘COMMENT LINE

A /

CARD_FORM

T

I

COMMENT ”—F\f

CONTINVE
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b, Cage Layout
The exact cage layout must be specified for each QB-11, This layout is given in a pren
1ist which makes a one-to-one association between the available printed circuit boards
and the cage connectors, The list is prepared on a standard card form, To cause a
"ANDY* board to be placed in the 'A' row of the cage, connector 03, the list entry
would be: —REQ'D. FOR QBTIB ONLY —
WER
FUNCTION ARD NAME SCHEME PO
4 CODE 80 CAGE ROW — g3— CONNECTOR  SHEET _TOPIN 2

1[2 3 4 516

5 E v 3 4 i/ LG 4748 49 Wi 51
78 9 16 11 12 1314 15 i 17 18 19 20 2% 22 23 24 25 26 27 28 29 30 31 32'33v34 35 %36 37 38 39 40 4t 2 43 %44 45‘ & G0 4R 1 )4'

|, 3

Lg:sﬁ .

NV “Rreqp. FOR EACH ENTRY

T I
ANDI| f AOB,{,WT.\%U L B

Any "slot" omitted from the list will be assumed to have no connector in it. Any signal
assigned to an empty slot will cause the programming system to reject the design.

The available printed circuit boards are:

BOARD NAME QB11+ BOARD_NAME QB118B
BOARD DESCRIPTION ROW A ROW B ROW D ROW E ANY ROW
Power Supply Sequencer pSQ PSQ2 PSEQ (C27)
Power Supply Regulator PSR1 PSR2
Optical Coupled Input LDN] LON2 LDN1 LDN2 LDN
Logic AND1 AND2 AND3 AND4 AND
Extended Range Timer TMR1 TMR2 TMR3 TMR4 ™R

(3@ 1,0 sec, to 40 sec, or

38 1.0 sec. to 40 min.)
Single Shot Timer TIME TIME TIME TIME TIM
(2 @ .15 sec, to .75 sec. &

3@ .65 sec. to 3 sec,

Triac Output TRC1 TRC2 TRC1 TRC2 TRC
Mercury Relay Output CLR1 CLR2 CLRY CLR2 CLR .
Interconnect Plug HO1 to H10 PLUG PLUG PLUG PLUG . PG
Transmi tter Bd, DIFT
Receiver Bd, v DIER
Power Supply Plug PWRP (HO5)
¢, Connection Specification (Optional)
A third set of data, the siqgnal allocation 1list may be included if desired, This is a
tabulation of s1gna1 names and their location on the printed circuit board connectors,
Such a tabulation, for instance, may specify the Input/Output signals to fix the external
connection locations, The preparation of this 1ist is done on a standard card form, If
the list is not included, the programming system will automatically supply its own assign
ments (alphanumerically). In most situations this is quite adequate. Input/Output signals
may be manually assigned in total or selectively,
The formatted line:
;Uc'*(')%?o” SIGNAL NAME CONNECTOR LOCATION  CONNECTOR PIN
1123 RN N 2GR T2 13 T4 15 16 17 18 19 20 2122 73 24 25 26 27 28 29 30 31 32733 34 35 36 37 S8 35 @ o 42’43144‘45'44/L T T T
~ [ PB38_ [ BT | 05 ]/
“NREQD. FOR EACH ENTRY e M —
END | z

Westinghouse

would assign signal "PB38" to pin #05 of the connector in slot 07 of cage row 'B',

It is necessary to know in advance exactly which pins of each individual connector are
available for use s and to know exactly how the circuitry of the various printed ctrcuit boards
is arranged, It is also necessary that the layout of the cage be known{see Section 3b

CAGE LAYOUT), :

Whether the 1ist is included or not, the word END must be coded beginning in column 1, If
there is no list, two lines beginning END would appear in succession (because of the END
terminating the cage layout 1ist).
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d. External Signals (Optional)

A1l signals which are not generated by the logic {i.e. do not appear on the left hand
side of an equation) must be brought in from the “out side", This may be done in efther
of two ways: automatically by the computer identifying and assigning the input signal(s)
or manually by specifying the signal(s) in question to be an EXT signal,

Incoming signals specified automatically by the computer are always assigned with the

unprimed signal name assigned to the direct (Z) output of the input board; the primed

signal name is assigned to the complementary (Z') output of the input board., If it is

necessary to reverse this signal assignment two things must be done: suppress the

automatic generation of the input signal by specifying the signal as an EXT signal and

:Tazually" assigning the signal to the desired connector pin in the manual assignment
st.

Signals are specified as EXT signals by generating the list as

FUNCTION SIGNAL NAME
i CODE i

12 3 4 56

7 8 9 10 11 17 (3 14 15 16 17 18 '9 20 21 22 23 24 25 26 27 28 29 30 31 32 33 34 35 36 37 38 39 <D 4) 42 41 44 45
T T

R SN

EXT |lotiP® | R
EXT~ 01176’ N f—
kErJ[) ' <REQD. FOR EACH ENTRY . -

The list is terminated by END in column 1.
The EXT 1ist, including the END card, is completely optional,

4, Computer Afded Design Procedure

A 0B/11 computer aided design proceedure requires several operations, which follow below in a
step by step order.

a. Generate and Process Equations

Logic equations are generated per the Programming Procedure, Section IV. These
equations are keypunched and processed thru the computer. A Pre-Processor nrint out
is generated from which the total number of Input, Output and Logic elements required
are listed, This list provides some of the information needed to generate the cage

layout.

b. Specify Cage Layout

Wlhen specifying the cage layout (section 3b), in addition to the hoard requirements
determined by the pre processor, the following information is necessary.

QB11+ Power Supply Sequencer PSQ1 (AO1) and PSQ2 qull

Always needed in position AOl EThis is not on Pre-Processor;
Always needed in position DO1 (This is not on Pre-Processor

Power Supply Regulator PSR1 (BO1) and PSR2 (E01)

Always needed in position BO1 gThis is not on Pre-Processor)
Always needed in position EO1 (This is not on Pre-Processor)

QB118 Power Supply Sequencer (C27)
Always needed in Position C27 (This is not on Pre-Processor)
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Input Relays {6 per board)

QB11+ LNDT (Row A & D) LND2 (Row B & E)

QB11+

Qutput

Preferred locations as follows:

[A03 D03 Input Board | Isolated (109 D09 Input Board | Isolated
or or or or
A04 D04 Input Boarg_ Common LA]O D10 Input Board Common
[A05 DO5 Input Board| Isolated (AT D11 Input Board | Isolated
or or or or
AO6 D06 Input Board Common A2 D12 Input BoargJ Common
[A07 D07 Input Board] Isolated
or or
AOB D08 Input Board Comrion

Boards shown as pairs must both be of the same type, either common AC or Isolated AC.
Isolated AC should use the higher cage connectors (e.q, All, A12, D11, D12, etc,)
LDN (Row A & B)

Preferred locations A0l thru A26, BO1 thru B12,
acceptable,

Any mix of cormon and isolated AC is

Relays (6 per board) or Qutput Triac Boards (4 per board)

OB11+

0B11B

CLRY (Row A & D) CLRZ (Row B & E) TRC1 (Row A & D) TRC2 (Row B & E) e
Preferred locations as follows:
BO3 E03 Output Boaraq Isolated B09 E0Y9 Output Boafz- Isolated
or or or or
| o4 E04 Output Boarg_ Common | B10 E10 Output Board] Common
-505 EOS Output Boara- Isolated 7&1 E11 Output Board| Isolated
or or or or
| B06 £O6 Output Board] Common 812 E12 Output Board] Common
- s
BO7 E07 OQutput Board] Isolated
or or
| B08 E08 Output Board| Common

Boards shown as pairs must both be of the same type either Common AC or Isolated AC,
Isolated AC should use the higher cage connectors (e.q. B11, B12, E11, E12, etc.)

CLR, TRC (Row E)

Preferred locations EN1 to £E26 with output relays near the D01 end.

Logic Boards (10 ANDS per board)

OB11+

0B11B

Westinghouse Electric Corporation

ANDT (Row A) AND2 (Row B) AND3 (Row D) AND4 (Row E)
Are usually located in Cage slots 13 to 18

AND (Rows A thru E)
Preferred locations positions 14 thru 26 in rows B,C,& D.
in any position,

Boards may be located

s,
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0B11+  TMR1 (Row A) THMR2, (Row B) TMR3, (Row D) TMR4 (Row E)
QB1IB  TMR (Rows A thru E)
May be located in: Any slots unused in any row.

Single Shot Timer (5 adjustable per board) (A11 rows)
QB11+ TIME May be located in any slot
QB11B  TIN that is unused in any row

c. Specify "Manual" Connections List

After completing the cage layout it may be necessary to assign certain signals to

particular back panel pins:

1. To qroup connections (for example, from a narticular operator station customer devices,
etc.) to a specific terminal block in the OB/11,

2. To coordinate the logic equations with the input device, For instance with the
equation

RUN = A*B=*LS1

if tha device which generates signal LS]1 is a normally-open deyice and if
"Run" should be a "1" if the device is not activated, then the input circuit
board should be connected

Lst
7 o

If, however, the device which is to generate signal LS1 is a normally.closed
device and "Run® is still to be a "1" if the device is not activated (the same

logic equation) then the input circuitry must be

|
‘ )
A
/2 Crﬁ——-”“
AT
Z %7

LS/
f—/@ ~OdC

The LS1 & LS]’siqna]s are reversed. The "inverted" assignment must be indicated
in this list.

Note: Even If the Manual List is not required, an END card must be included (per section 3c).

d. List External Signals

A cancellation of the computers automatic input signal qeneration feature (section 3d) is
required when sianal reversal (section 4c2) is used. Both orimed and unnrimed sianals nust
be listed. If no cancellations are necessary, no END card is used.

5. Simulation

Simulation is used to prove the design of a logic system, It is executed in much the same way
a hardware test would be performed, R prescribed set of input sianals are varied in a aiven
sequence and the reaction of the logic-generated signals, described by the equations, fis
observed. For a full description refer to instruction leaflet on Simulation I.L.16-800-260.
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THE PRECEEDING SECTION HAS DISCUSSED THE PROGRAMMING PROCEDURE FOR A OB/11,
FOR A SAMPLE RELAY SCHEME AND THE PROCEDURE TO CONVERT IT INTO A OB/11
CONTROLLER REFER TO THE APPENDIX, SECTION VII, OF THIS INSTRUCTION LEAFLET,

V, START-UP PROCEDURE
A, Introduction

The QB/11 is factory checked and is assumed to be a complete, operational unit when
delivered to the customer. The 0B/11 should require only unpacking, mounting and
external wiring,

These instructions provide a step-by-step procedure for a first time start-up of a
0B/11 Programmable Controller,

The start-up procedure is recommended as a precaution against damaging any components,
within or external to the QB/11.

The procedures should be followed in the specified sequence, checking each step
against the schematic diagram, This will develon familiarity with the system and
insure proper operation of the drive when the sequence is completed. If difficulty
is encountered at any step, the source of the trouble should be determined and cor-
rected before proceding.

Non-standard functions such as special sequencing, interconnection with other drives,
etc. which pertain to a specific application are covered hy separate instructions.

B. Inspection

Check for any loose wires or assemblies, Check that all cards are firmly inserted in
the slots, Check that all front connectors are firmly plugged onto the correct cards,

C. External Connections

1. AT1 input and output signal wiring should be connected to the terminal blocks,
These connections should be made according to the external wiring information
supplied with the particular 0Q8/11 unit.

2. Before connecting the 115 VAC power input to the terminal block on the left wall of
the cabinet, check that breakers 1CB and 2CB on the power panel are open (OFF), The
115 VAC 50/60 Hz power should be connected to terminals 11 and 12 of the block.
Terminal 10 should he wired to plant ground.

D, Power Supply Checks

With circuit breaker 2CB onen (OFF), close circuit breaker 1CB, If the external 115 VAC
supply is active, the red indicator 1IL should come on and the fan will start. With a
meter, make the following voltage checks,

1. 115 VAC should be present between the A,C, buses feeding the input termiqa] block
boards. The A.C. buses feeding the output boards should remain de-energized. Fuses
1FU and 2FU on the back of the power supply panel (PS2) feed the A.C. buses for the

input boards.

2. Check for +5VDC + 10% between pin 2 of each card connector and the common bus,
(Exception: The power supply sequencer card in slots AO1 and DOl on OB11+ requires

no voltage on pin2.)
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E. Power Supply Sequencing Test

1. Open circuit breaker 1CB and close 2CB., Connect a D, C, Voltmeter (0-10VDC)
from pin 2 (positive) of any triac output card to common.

2. Close circuit breaker 1CB, After approximately 8 seconds the D. C, Voltmenter
reading should change from 0 volts to +5 volts D, C. and simultaneously the

white light 2IL shou: come on. The A.C. buses feeding the outputs will show
115 VAC across them whenever 1CB and 2CB are both closed,

F. Operational Tests

To simulate any actual operating situations, the following procedures may be used,

1.0 Input Boards
1.1 Preferred Method

To simulate an input contact closure, short together the two terminals on the
terminal block which connect to the external input contact being "picked up".
The LED indicator will light,

1.2 Alternative Method

To simulate an energized input, connect the input complement signal on the
logic tackpanel connectors to loaic common, These signals are available for
any input board S#:640A29 on the pins shown below:

Input Circuit Pin No,
#1 1
#2 5
#3 17
#4 49
#5 21
#6 29

When an input contact closure is simulated on the logic backpanel by this
technique, the LED indicator will not light.

2.0 Qutput Boards

2.1 To energize a triac output contact, connect the logic complement signal for that
output to common by shorting the common to the pins listed below:

OQutput Circuit Pin No.
#1 35
#2 41
#3 47
#4 57

The indicator LED will light to indicate an enerqgized output (contact closure) if
the A.C. output power is on,

VI. REFERENCES

The following is a listing of supporting OB/11 instruction leaflets,

1.L.16-800-258 Output Triac Roard
1.L.16-800-259  Power Supply Sequencer Board
1.L.16-800-260 Simulation Program
1.L.16-800-261 Extended Range Timer
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This section pertains to a sample relay schematic and the requirements needed to convert
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VII. APPENDI X
it into a OB/11 &chematic,
The following circuits are part of a sample relay schematic,
CUST
.
cx  shaer coNT. sﬁ;;a o
ONTACT £ STOP  RESU £S5
CPSR 0/1P8 £r. MAETER
O
/ES IESA
S £M. AUK.
/ESB
a/u:r-su,uw: ()M Avk
0765
oFF, __aA/ 8l
( S LINE SEL.
a5 BLEA
p L LINE SEL.
—— | % ( ) AUK.
051 AUT CLE
4”7'0 c};glf a/fﬂ ”
%
yots 1654 48
( ) JaT0. SEQ.
50— | MASTER
IASM
essr
o ]
1
4 A
'_—{ r 7~
AUTO OHCLE
RESET
o/5P8 JASM JESA AsX sea
-] A TO- .,
-5 0 {F | Oy %%
1ASX
1t
0575
oFF  FwD 1ASM 1ESA #hs 70, SE@
L—"l % — — F——_O'—' MASTER
il il il P L omsce
N 0—-——1‘———0—‘ PERHM.
SQUARING 510PS
uw:?”sfws: 18R 114R
A N RAISE
ﬁ T 1A Y ;O_—‘
onsz ) R /B8R
N '

ox cy
1AR SQUARING TgdssE
S$70P $0L., |
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aR 'I uwn‘
L
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From the preceding relay schematic the following equations were written.

[Df2 3 a4 sTs° & 95 m e
1 T T

VTR | [LES
VTR | | ESA
| ESB
Cl EMER

CPSR % O\IPB’| % (0/12PB # IES)

|\ES|

GENCY) MASTER

BLS = 0l6S
BLSAE BLS .

Cl LINE| SELECTOR | , | | N o b

UTR | [[ASM= 013PB’ % (014PB + IASM) % \ESA

AVTY SEQUENCER PIAST R
| 1A5X=§Lt‘ 5PR + 1A5x§R* 1ASM * |ESA
T ENCE RESET ,

1)AS = 0215\ % ||ASM # |ESA
CE TCH

an

ol

un

00 O]
<
~
W
m

Qene
m
&
—{
m
A
9)
=

SQUARING 5T¢P RAISE S4LENG(D

ER SOLENDLD
El SMALIL SQLEN LOWE
X 21AR) SOLENOID .R
2E LARGE SOLENDID RAISE.

B e. =L ak=3at 1

TS

O
8
S
™
—-(
GO

I
- Re
g

P m
|
|
<

These equations are keypunched and processed thru the computer. The result is a Pre-
Processor print out.
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Following is some of the data from the Pre-Processor print-out needed to design the NB11,
a. Specify Cage Layout

With this list and information from Cage Layout (section 4b) the total number and type
of boards required are obtained, Check that 64 boards maximum are not exceeded,
THE NUMBER OF ELEMENTS USED ARE=---
ANDS = 24 10 ANDS/BOARD (AND1 OR AND2)
SHORT TIMERS = 0 2 VARIABLE §
LONG TIMERS = 0 3 VARTIABLE/BOARD (TIMER)
TRIACS = 4 TRIACS/BOARD (TRCL)
OUTPUT RELAYS = 5 - 6 RELAYS/BOARD (CLARE)
INPUT RELAYS 19 6 INPUTS/BOARD (LEDIN)
EXTENDED RANGE TIMERS = 1 3 TIMERS/BOARD (TIMR)
b. Specifv "Manual" Connections
After cage layout has been completed the following options can be performed.
1. With the External Input Signals list and the proper input board MIC schematic,
you can manually assign all the input signals (per section 4cl).
THE FOLLUWING SIGNALS ARE ASSUMED TO BE EXTERNAL INPUT SIGNALS
INPUT SIGNAL INPUT BUFFER
‘NO. NAME LOADING
1 CPSR 1
2 ol1pB* 1
3 01151 1
&4 011S2 1
5 o12pP8? 1
6 01251 1
7 01252 1
8 013PB* 1
9 013S1 1
10 013S2 1
11 Ol4PB' 1
12 015PB* 1
13 016S 1
14 02151 1
15 21L 1
16 22L 1
17 23L 1
18 31t 1
19 32L 1
20 321t 1
Y
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2. With the Relay Output list and the proper output board MIC schematic you can
’ manually assign all the output signals

RELAY QUTPUTS-=-~

NUMBER  SIGNAL

BLSA
UNSR
1ASM
LES

LESA

S W N

3, With the Triac Output list and the proper output board MIC schematic you can
manually assign all the output signals.

Note: The Triac Output 1list from the computer shows unprimed signals., In
order for a Triac Board to be activated a primed signal must be used,
Since the Logic boards produce both primed and umprimed signals, you
must use the complementary signal from that in this list,

TRIAC DUTPUTS——--

NUMBER  SIGNAL

11AR
11BR
21AR
21BR

PNV VR g

From the preceding Pre-Processor data the following information can be coded.

NOTE: The followina coding must start in columns as shown,

CAGE LAYOUT CODING

Bol | | L y L
Aol , R A I U N
BO4-
Bo3
A03
A04-
A0S
A6
Ao7
Ba5
B0OG |
87

|

Printed in USA

Westinghouse Electric Corporation



1.L.16-800-264

Page 22

MANUAL ASSIGNMENT CODING

112 3 4 516

789IOHI713]415I617ISW?DZ!7??324252&27282930:”3233343536373539404]42A34A4546A74849505152/

011°P8° | AO3 39

2PB> ., |[AO3| | O5 | | .. ~

o3P | A3 | 13

01498’ 1R03 | | 49

lots508> AG3 | | 2l |
| {AR) BO4 35

mBR> 1 |Bo4l | 41|

Llwivivwlwlivie]
4

On this sample, all input/outbut signals were not assigned. The remainder of input/

output signals were assigned by the computer,

The External Signal 1ist is used when reversal of primed and unprimed signals in the

Manual Assignment 1ist have been made. In this sample the following signals have
been reversed.

EXTERNAL SIGNALS CODING

2 3 4 514

78 9 10 1F b2 13 ¥4 15 16 17 18 19 20 21 22 23 24 75 24 27 28 29 30 31 3 33 34 35 36 37 38 39 40 41 42 43 44 45 46 47 48 49 50 5! 52
r T v g

XT

ol | PB /

T

o\\PB’

XT

013P

mmmpm -

T
ND

.m

0L13PB’ S [ R B -
o

After the above coding is complete and being Dfocessed thru the computer, the
engineer may complete the schematic. However if the computer is allowed

to assign the input/output signals automatically, the schematic can not be completed

until the final computer print out is obtained.
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c. Schematic Completion
The following is only part of a OB/11 schematic. The A.C. Distribution, +5 VDC
Power Supplies and 3 additional Input Logic $heets have not been shown.
|
24 OPTICHULY COUPLED
{284 | NPT BosRD
™ s#eaonz9601 |
—O—— 0O /A, [
A7 7o A3 I
NP /zl o/,
o5/ T | I
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—O— Q10— —O- OIaC 120
3 /4 | 42 £3 | hed
b O———————5024C I
A3 1 |
N P I
oS5/ . ) ”O7
CONTROL RESET i
i 4377 ) or2PE’
—O- —0 o -O—1—0- —504C 2207 —
/5 % | A% | i
|
b O—————O
py 777Q34¢ |
739 | f
NP 3202378
e S i |/J
ARUTO CYULE STOP F4/ '|
—o- O3IAC 220
77 —alo— 8 | 47 3, 124
I
—O———————0%4C
A9 AI77 4 |
NRE |
¥. X 42045
SELECTOR ARMS RAISE |
745 ’
1 i A omP8
o — 5 o O——0- OC #0735
% |
SELECTOR ARMS LOWER
L
—O- gy —
27
CUSTOMER PERMISSIVE
START CONTACT
PSR
—o }
23
1/ 8US
cx
|
ENERGIZING INPUT GIVES LOGIC 1™ ON 2 AND L06IC 0" oN 2°
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This sheet of the schematic is a 1ist of the processed logic equations, from which the
required logic circuits are generated. For a schematic representation of a Logic Board
see page 28, )

ELEMENT INPUT INPUT INPUT QuTPuUT COMPLE-
NO TYPE NO 1 NG 2 NO 3
SELECTCR ARM AUTO LOWER
1 N lESB 1AS 222008 318A! 318A
2 N 317 271007 111008 122008¢*
3 N 320 318A 221007 211007
SELECTCR ARM AUTU RAISE ON DELAY
4 TMR TTLOO1 TTLOOL MOO1ER
5 N MOO1ER 31T 317
6 N 1ESA 1AS 31L TTLOOL® TTLOO1
BILLET SENSOR SELECTOR SHORT-LONG
7 N 122006 22L BS?* 8s
8 N Z11004" 271005" 122006 122006°
9 N 013s2 23L 2210051 211005
10 N 01381 21L 211004" 222004
SELECTOR STOPS SIZE LARGE SOLENOID RAISE
11 TRIA 21BR?*
12 N 01282 BS?* 21AR?* 21BR? 218BR
SELECTOR STOPS SIZE SMALL SOLENOID LOWER
13 TRIA 21 AR!
14 N 01281 BS? 218BR? 21AR® 21AR
SQUARING STOP tOWER SCLENOID
AR,
15  TRIA 118R*
16 N 01182 11AR?* 11BR? 11BR
SQUARING STOP RAISE SOLENOID
17 TRIA 11AR?
18 N 011S1 11BR?* 11AR? 11AR
UNSCRAMBLER PERMISSIVE
19 CLAR UNSR
20 N BS* 32L 1ESA UNSR? UNSR
AUTO SEQUENCE MASTER SWITCH
21 N 02151 LASM 1ESA 1AS* 1AS
AUTO SEQUENCE RESET
22 N 1712003 1ASM 1ESA 1ASX* LASX
23 N oL5pPB* 1ASX? 121003 Z12003"
AUTO SEQUENCER MASTER
24 CLAR 1ASM
25 N oL3pB¢* 222002 1ESA LASM* 1ASM
26 N 014PB* 1ASM? 221002 212002°*
LINE SELECTOCR
27 CLAR BLSA
28 N BLS BLSA" BLSA
29 N 016§ 8LS! 8LS
MERGENCY MASTER
EBO N 1ES 1ESB? 1ESB
31  CLAR LESA
32 N 1ES 1ESA* 1ESA
33 CLAR 1ES
34 N CPSR o11p8* 2122001 1ES* 1ES
35 N 012P8" 1ES® 211001 111001°
ﬁg?i&%\'
DRAWING SUB | SHEET [SHEETS
NO.
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This sheet of the schematic is a 1ist of input equations,

equations written by the designer,

OUTR
OUTR

C
OUTR

OUTR

1ES = CPSR * Ol1PB* * (Ql2PB + 1ES)
1ESA= 1lES

1ESB= 1ES
EMERGENCY MASTER
BLS = 016S

BLSA= BLS

LINE SELECTOR

1ASM= 013PB* * (D1l4PB ¢ 1ASM) * 1ESA
AUTO SEQUENCER MASTER

1ASX= (015PB + 1ASX) * 1ASM % 1ESA

AUTO SEQUENCE RESET

1AS = 021S1 * 1ASM * 1ESA

AUTO SEQUENCE MASTER SWITCH

UNSR= BS*' * 32L % LESA

UNSCRAMBLER PERMISSIVE

11AR= 011S1 * 11BR?

SQUARING STOP RAISE SOLENOID

11BR= 01152 * 11AR"

SQUARING STOP LUWER SOLENOID

21AR= 012S1 * BS*' %= 218BR!

SELECTOR STOPS SIZE SMALL SOLENOID LOWER
21BR= 01252 * BS' * 21AR!

SELECTOR STOPS SIZE LARGE SOLENOID RAISE
BS = ((OL3S1 # 21L) +(01352 * 23L))* 22L
BILLET SENSOR SELECTOR SHORT-LONG

31T = 1ESA * 1AS * 31L

SELECTOR ARM AUTO RAISE ON DELAY

318A= 1ESB * JAS*(31T + (32L%*% 31BA))
SELECTOR ARM AUTO LOWER

1.L.16-800-264
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These are the exact

DRAWING

suB SHEET

NO.

SHEETS

This sheet of the schematic is a 1ist of the back panel wiring (Sorted Signal List),

SORTED SIGNAL LIST

SIGNAL NAME CON-PIN CON-PIN CON-PIN CON-PIN CON-PIN

BLS
BLSA
BS*
CPSR
MOOLER
PSINH
PSOUTL

PSPLA
PSP1B
PSPIC
PSPl
PSP2A
pPSP2B
pPSP2C
PSP3A
PSP3
PSP4A
PSP4
TTLOOL
UNSR
111001
112002
’7

CON-PIN CON-PIN

Westinghouse Electric Corporation
Industrial Systems Division

Buffalo, N, Y,

8 5 18 B8 5 47
B 3 23 B 5 49
8 6 6 B 6 40 B 6 16 B 6 19
A3 27 8 5 6
AT 10 8 7 6
Al 6 A 3 55 A 4 55 A S 85 A 6 S5
Al 29 8 3 2 B 4 2
Al 33 81 3
Al 4 B 1 32
Al 34 B 1 33 .
Al 3 A3 2 A 4 2 A S 2 A6 2
Al 57 B 1 [
Al 28 81 135
Al 658 B 1 36
Al 48 81 39
Al 18 81 9
Al 56 B 1 41
AT 2 AT »
AT 39 .
B 3 °
]
DRAWING sus SHEET | SHEETS
NQ
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LOG/C SYMBOLS & DESCRIPTION

/ STRTE — A LOGIC 1" STATE 1S DEFINED AS +55V 70 +2.6V
O STATE — A LOG/IC O STATE /5 DEFINED AS 0.0V 7D +0.5V
AN OPEN INPYT TO0 A LOGIC ELEMENT /S CONS/DERED A LOG/C

COMPLEMENT — THE OUTPUT /5 CALLED E [ 175 COMPLEMENT [S CHLLED Z
A COMPLEMENT HAS THE OPPOSITE STATE. WHEN 215 1, 2’75 0 WHEN Z 150, Z°75 /

7 SIATE

’

™ P4 7P3
AND AND AND
- 3 3 ] 2
33 4 4/ 3
* 7 70
37 42 43 i
5 8 77
3
ros 7R ey ]
AND AND o | @
72| /3] 78|
= ¥ 4 4
73 76 79
(5 46 48
I3 77) &0 B
5
TEST PoNT
ON FRONT
OF 804RD
7o8 7P, /A/Prfs 70 |
AND AND AND S/GNRL MAME
2/ 24| 27 z
32 E7 s3 SIENAL 6
>3 55 =5 . V('MFZI”EA/T
50 57/ 56
Z3 26 zsl ]
/ ouTPUTS
B9ck PINEL
PN NOS
ELEMENT RESERVED
AS SPRRE 7
Va4 b /4
AND AND —
34 57
38 * > *5V POWER
35 58 8
40 55
{ U
3¢ 59
THE. z OUTPUT OF AN VD" ASSUMES THE I 57737[
FF OMY I1F ALl THE /NPUTS ASSUME T¥E 7" SIHTE 9
WESTINGHOUSE IND SYS BUFFALO NY
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