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1. GENERAL
1.01 This BSP describes a type of circuit drawing

issued by Bell Telephone Laboratories, Incor-
porated. These drawings document mainly elec-
tromechanical and non-ESS-type electronic circuits of
units, frames, and systems. (Information pertaining
to circuit drawings for ESS-type circuits may be
found in Section 005-111-101.) The drawings have
evolved into a format commonly called detached-
contact circuit schematic drawings. They are
identified by an SD- prefix followed by a 5-character
number, a hyphen, and an engineering requirements
suffix, eg, SD-6G125-01.

1.02 This BSP has been reissued to agree with the

latest BTL practices. This includes major
changes and additions to the text and illustrations.
Since this is a general revision, arrows are not used
to indicate changes. Detailed information concerning
the changes can be found at the end of this BSP
under REASONS FOR REISSUE.

1.03 An SD- drawing and its Circuit Description

(described in Section 16) are the basic design
control documents for equipment and systems. A cir-
cuit schematic represents all interconnected apparatus
in the equipment or system, and contains notes that
explain features, options, and critical conditions. An
entire system may be represented by a group of SDs.
These drawings have three main uses:

(a) Used by Western Electric as the basis for the

px;eparatioh of T (wiring) and J (assembly)
drawings.
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(b) Used by Western Electric and the operating
companies for central office engineering, in-
stallation, and testing of equipment and systems.

(¢} TUsed by operating companies to operate and
maintain circuits and to train personnel.

1.04 The figures in this BSP are located at the end.

The configurations, charts, tables, and indexes
illustrated in these figures are typical and do not
represent a particular drawing.

2. EVOLUTION OF THE SD- DRAWING

2.01 Since about 1928, SD- drawings have been

prepared in “attached” form. That is, the in-
dividual relays, jacks, keys, coils, tubes, ete, which,
when properly wired together, constitute a circuit,
were shown on the SD as complete physical units.
Because many of these apparatus items consisted of
separate parts (contacts) used to perform multiple
functions in the cireuit, it was necessary to show the
circuit paths going back and forth between the
separate parts. This method of presenting the circuit
was -generally satisfactory for the types of circuits
then in use, However, with the gradual replacement
of manual switching systems by more and more com-
plex dial switching systems, effectively presenting the
circuit information on SD- drawings became difficult.
Sometimes understanding the circuit and tracing cir-
cuit paths was complicated by having to follow the
action of the circuit through many parallel and cross-
ing lines that frequently extended over several sheets.
With the introduction of common control switching
systems and automatic message accounting, devising a
different method of presenting circuits became im-
perative. Thousands of individual relays, tubes, and
other apparatus comprised some of the complex cir-
cuits. Under such conditions, the presentation, under-
standing, and use of the circuit information was
difficult. The detached-contact SD has been devised
as a simpler and more effective means of presenting
switching systems cireuit information.

DETACHED-CONTACT SCHEMATICS

2.02 Since the early 1950s, SD- drawings have been
prepared in “detached-contact” form. The in-
formation presented on these schematic drawings is
separated into groups, each presenting similar infor-
mation. Cross-referencing between the groups coor-
dinates the information. Extensive indexes on the
first page or pages of the drawings help locate
individual items of information in any group.
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2.03 On a detached-contact SD- drawing, the cir-
cuit paths emphasize the functions performed
by the circuit. The circuit paths are shown on a
series of Functional Schematics (FSs) constituting
one group of the drawing. Each FS represents a
function or a related group of functions and shows the
complete functional paths of all pertinent relays and
apparatus. In general, all circuit paths are shown
complete from battery to ground, even though this
may require duplicating information shown in other
FSs or other circuits. External circuit information is
shown in sufficient detail to give meaning to the funec-
tion path. o ' ' '

2.04 To achieve the objectives of an FS, relays,

jacks, keys, switches, and other apparatus hav-
ing parts that perform separate operations are shown
in a “detached” manner. For example, relay contacts
are shown directly associated with their functional
path and not in physical relation to the relay coil that
operates them. In this sense, the relay contacts are
“detached” from their operating coil. Thus,
detached-contact schematics are fundamentally
different from attached-contact schematics, which em-
phasized physical apparatus grouping.

2.05 The individual parts of a given relay, jack,

key, or other component in a circuit may per-
form different functions. As a result, the individual
parts may be shown on numerous FSs of the circuit.
This requires a means to readily associate the de-
tached parts with each other. This is done by show-
ing all parts of each piece of apparatus together in
one place in another group of the drawing called Ap-
paratus Figures (APP FIGs). In addition to showing
each apparatus item in its physical arrangement,
APP FIGs indicate where all the parts of each ap-
paratus item are shown on the FSs of the circuit.
Also, the APP FIG gives the code number of each ap-
paratus item and the quantity required. When the
apparatus item is available in a variety of values, the
required value is given. An APP FIG, therefore, in-
dicates complete information for ordering all the indi-
vidual apparatus items included in a coded unit
(J code).

2.06 To clarify the circuit, another group of infor-

mation known as Sequence Charts (SCs) is
usually included as part of the drawing. SCs for elec-
tromechanical circuitry show the time order (se-
quence) of operation and release of the relays,
switches, and other electromagnetic and electronic
devices as they perform their various functions in the
circuit. SCs for electronic circuitry show flow or data



or signals occurring from one functional unit (regis-
ter, bus, adder, etc) to another, from one location in a
circuit to another, and between connecting circuits
when required. The SCs provide a diagrammatic
representation of the sequence or circuitry intercon-
nections needed to carry out the flow or data for a
given order of operations.

2.07 In addition to the indexes and the three major

groups of circuit information (F'Ss, APP FIGs,
and SCs) just described, other information required
to complete the circuit story is contained in notes, ca-
bling diagrams, circuit requirements, and block di-
agrams. These groups are all auxiliary to the three
major groups of circuit information.

A. Ciréuit Pack and Circuit Module Schematics

2.08 As a result of printed wiring board (PWB)

technology introduced in the early 1960s, two
additional groups of information were added to the
SD- drawing. The new groups of information docu-
mented the components and their interconnection on
PWBs of Circuit Packs (CPs) and Circuit Modules
(CMs). CPs are generally plug-in devices that con-
nect directly to the backplane of a frame, bay, or
equivalent. CMs do not directly access the backplane
and are mounted on CPs or other CMs.

B. Sectionalized and Nonsectionalized SDs

2.09 Until late 1980, SD- drawing groups were ar-

ranged in sectionalized or nonsectionalized for-
mats depending on certain requirements. Nonsection-
alized drawing sheets were numbered consecutively
beginning with 1 and the groups of information were
arranged as covered in detail in Part 2. Sectionalized
drawings separated the groups into a separate section
for each group of information. The sections were let-
tered alphabetically beginning with A, as covered in
detail in Part 2.

C. “O&M"’ and “E&M Only"”’ Partitioning

2.10 In September 1980, a further partitioning of

the SD- drawing was introduced, and nonsec-
tionalized drawings were no longer prepared. To al-
low for selective distribution, the SD- drawing is now
arranged to identify SD information required to per-
form operations and maintenance functions. To ac-
complish -this the SD information is partitioned into
two separate categories:
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(a) Operation and Maintenance (O&M): The

O&M infermation is the base level information
required to operate and maintain a circuit by lev-
el 1 craft or equivalent. The O&M category does
not contain proprietary information or other infor-
mation required only for engineering and manufac-
turing. “O&M” information is placed in drawing
sections identified by a ‘#’ symbol appended to the
basic drawing section letter, ie, A#1, B#5, D#2,
ete.

(b) Engineering and Manufacturing Only
(E&M Only): The E&M Only category con-
sists of all remaining information that does not fit
the O&M category; ie, that information required
for engineering and manufacturing functions only.

“E&M Only” information is placed in drawing sec-
tiops not having a ‘#’ symbol, ie, Al, D1, ete.

2.11 Presently all new and redrawn drawings are
prepared using this method of partitioning.
Section 3 explains the format for the information as-
sociated with sectionalized and nonsectionalized SD-
drawings. The remaining parts of this BSP explain
the contents of each section or group of information.

3. ARRANGEMENT OF INFORMATION ON SD- DRAW-
INGS

A. General

3.01 Requirements for a Sectionalized or Non-
sectionalized SD: Reference is made in this
BSP to sectionalized and nonsectionalized drawings.’
All new or completely redrawn SDs issued on or after
September 1, 1980, are sectionalized. Drawings is-
sued prior to that date are sectionalized if they con-
tain three or more sheets of Functional Schematics
(F'Ss) or if they contain 30 or more relays each hav-
ing a different functional designation. Drawings that
did not meet either of these conditions usually had
been prepared as nonsectionalized drawings. A com-
plete description of both sectionalized and nonsection-
alized drawings is explained in Sections B, C, and D.

3.02 Size of SD Forms: All sheets of both section-

alized and nonsectionalized SDs are drafted on
mylar forms measuring 22 by 34 inches or COM
equivalent. All sheets are reduced to 11 by 17 inches
when printed for field use.
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3.03 Accessory Information on All SD Sheets:

The drawing number, sheet number, complete
title, rating, issue number, distribution code, CLEI
code, equipment designation, and replacement infor-
mation (if any) are shown in the lower right corner of
the first sheet forms of the drawing. The second
sheet forms show the drawing number, sheet number,
issue number, and the title of the specific circuit
(rather than the title of the whole system) in the
lower right corner.

3.04 Numbering of Sheets: The method of

numbering the sheets and arranging the cir-
cuit information differs for sectionalized and nonsec-
tionalized drawings. These differences are explained
below in Sections B, C, and D.

3.05 Reference to Sheet Notes: Occasionally the

statement SEE NOTE, followed by the
numbers 1, 2, ete, is shown on a sheet of the drawing.
These refer to sheet notes located somewhere on the
sheet. These notes are numbered in sequence starting
with note 1 on each sheet and clarify circuit informa-
tion on the sheet.

3.06 Reference to Tables: Like notes, tables sup-

plement other information on the drawing.
Tables are lettered in sequence from A through Z on
each sheet. They are located on the sheet on which
they are referenced.

B. Sectionalized Drawings (Prepared Prior to Sep-
tember 1, 1980)

3.07 Format of Sectionalized Drawings: The in-

formation presented on a sectionalized drawing
is arranged in clearly separated sections for each
group of information. An SD may have up to 10 sec-
tions, designated alphabetically from A through K
(omitting the letter I). Table A lists all the possible
sections and their type of information for SDs initial-
ly prepared or issued (Issue 1) prior to September 1,
1980. Sections A, B, C, and D were always required,
‘'with the remaining sections provided as required.
For SDs initially prepared or issued subsequent to
that date, see Table B in 3.08.

C. Sectionalized Drawings (Prepared After September
1, 1980)

3.08 Format of Sectionalized Drawings With
0&M and E&M Only Partitioning: Each

group of information on a sectionalized drawing is

clearly separated. Certain sections, in part or in
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TABLE A

ARRAKGEMENT OF INFORMATION
ON SECTIONALIZED DRAWINGS
(PRIOR TO SEPTEMBER 1, 1980)

SECTION  CONTENTS -
A Sheet Index
Supporting Information
Apparatus Index
Lead Index
Option Index
Designation Mnemonic Index

B Functional Schematics (FS)
C Apparatus Figures (APP FIG)

D Circuit Notes (100 Series)
Equipment Notes (200 Series)
Information Notes (300 Series)
Cross-Connecting Information Notes
(400 Series)
Transmission Test Requirements Table
Working Limits Information

E Sequence Charts (SC)

F Circuit Requirements Table (CRT)
Timing Requirements Table (TRT)

G Cabling Diagrams (CAD)
H Block Diagrams (BD)
J Circuit Pack Schematics (CPS)

K Circuit Module Schematics (CMS)

total, have the “O&M” information completely dis-
tinguished from the “E&M Only” information (defined
in paragraph 2.10) by a ‘#’ symbol following the sec-
tion letter. Table B lists all the possible sections and
the type of information each section contains for SDs
prepared after September 1, 1980. Sections A, A#,
B#, C#, D and D# are always required. The
remaining sections are provided as required.



TABLE B

PARTITIONING OF “E&M" ONLY “O&M"’
INFORMATION ON AN SD
(AFTER SEPTEMBER 1, 1980)

SECTION  CONTENTS

A Sheet Index
Supporting Information
Option Index

A Sheet Index (for O&M only)
Apparatus Index
Lead Index
Designation Mnemonic Index

B# Functional Schematics (F'S)
TABLE B (Contd)
C# Apparatus Figures (APP FIG)

D Circuit Notes:
101. Fusing Note
102. Network Values Table
103.199. Miscellaneous Notes
(Transformer Option Note,
Working Limits, Tripping
Ranges, ete)

Equipment Notes (200 Series)

D# Information Notes: :
301. UNLESS OTHERWISE
SPECIFIED...note
302. Feature and Option Table
303. Record of Changes Table
304-399.. Miscellaneous Notes
(Transmission Test Requirements,
Electrolytic Capacitor Test
Requirements, etc)

E# Sequence Charts (SC)

F# Circuit Requirements Table (CRT)
Timing Requirements Table (TRT)

G Cabling Diagrams (CAD)
(Section G and G# are mutually exclusive
and Section G is usually provided)

G# Cabling Diagrams (CAD)
(Only when wiring information such
as T drawings will not be available)

ISS 3, SECTION 005-109-101

SECTION CONTENTS

Hi# Block Diagrams (BD)
J Circuit Pack Schematics (CPS)
K Circuit Module Schematics (CMS)

D. Sectionalized Drawings (Common Practices)

3.09 Missing Sections on an SD: The contents of

each section listed in Table A and Table B are
described in this BSP beginning with paragraph 5.01.
Some circuit drawings may not include one or more of
the sections listed. For example, if SCs are not re-
quired on a drawing, the E (or E#) section will be
omitted.

3.10 Numbering of Sheets: The sheets in each

section are numbered in sequence beginning
with Sheet 1. The section letter and sheet number
are,shown on each sheet as a suffix to the drawing
number. For example, on SD-27827-01-A2, the A2
indicates Section A, Sheet 2, and on SD-12345-01-
B#3, the B#3 indicates Section B#, Sheet 3. When
more than one sheet is required to document a Circuit
Pack Schematic (CPS) in the J section of the SD, or
a Circuit Module Schematic (CMS) in the K section,
all sheets for a particular code are assigned the same
sheet number but have different lettered suffixes be-
ginning with the letter A. For example, if the CPS

" for a single code required three sheets, the sheets

would be numbered J1A, J1B, and J1C.

3.11 Inserted Sheet: On some reissued drawings, a

new sheet of information must be added
between two existing sheets in a section. Rather than
renumber all the sheets, a sheet may be inserted.
The letter A is added to the sheet number of the
sheet immediately preceding the inserted sheets. The
inserted sheets will have the same sheet numbers as
the sheet with the A suffix preceding them, but their
suffix letters will be assigned alphabetically beginning
with B. For example, if two sheets must be inserted
between sheets B#10 and B#11, B#10 becomes
B#10A, and the new sheets become B#10B and
B#10C.

3.12 Sheet Coordinates: For ease of reference,
sheet coordinates are furnished on all SD

sheets except those in the A, A#, and F# sections.

The two systems of coordinates used are as follows:
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(a) Sheets in the B#t, C#, D, D#, G, G#, H#,

J, and K Sections: This coordinate system
uses numbers beginning with 0, evenly spaced, read
from left to right along the top and bottom edges
of the sheet. Also used are letters beginning with
A, evenly spaced, read from top to bottom along
the left and right edges of the sheet.

(b) Sheets in the E# Section: This coordinate
system uses numbers beginning with 1, evenly
spaced, read from top to bottom along the left and
right edges of the sheet. Also used are letters be-
- ginning with ‘A, evenly spaced, read from left to
right along the top and bottom edges of the sheet.

3.13 Specifying Coordinate Locations: The sheet

coordinate information defined in para-
graph 3.12 is used to locate components, connections,
etc, within the drawing. The coordinate information
consists of the sheet number, a letter coordinate, and
a number coordinate. Within a section, the section
letter is understood and is omitted from the coordi-
nate location. For example, a coordinate location such
as TH5 referred to in the B# section means
Sheet B#7 (the B# is understood), letter
coordinate H, and number coordinate 5. Coordinate
location 3AA10 referred to in the E# section means
Sheet E#3 (the E# is understood), letter coordinate
AA, and number coordinate 10. When references are
made from one section to another, section letters are
shown; however, if a column heading is indicative of a
section, the section letter is omitted from the coordi-
nate location. When referencing locations on inserted
sheets such as B#10A, or on J or K sheets such as
J2A or K2B, a slash (/) separates the sheet number
from the letter and number coordinates of the sheet,
eg, B#10A/C5 or J2A/AA4.

E. Neonsectionalized Drawings

3.14 Limited Existence: As of September 1, 1980,

all new or completely redrawn SDs are sec-
tionalized. Therefore, the only nonsectionalized draw-
ings are those that existed prior to that date.

3.15 Numbering of Sheets: All éheets of nonsec-.

tionalized drawings are numbered in sequence
beginning with Sheet 1. The sheet number is shown
as a suffix to the drawing number. For example, on
SD-27872-01-4, the number 4 represents Sheet 4.

3.16 Sheet Coordinates: The system of coordi-

nates as described in paragraph 3.12(a) ap-
pears on all sheets of nonsectionalized drawings.
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3.17 Apparatus Index: An Apparatus Index is

usually not provided. If it is, no equipment lo-
cation is shown, since the apparatus for small circuits
is usually concentrated in a small area on a single
equipment unit or central office frame.

3.18 Arrangement of Information: The arrange-
ment of information on a nonsectionalized
drawing is shown below in Table C.

TABLE C
ARRANGEMENT OF

INFORMATION ON
NONSECTIONALIZED DRAWINGS

SHEET CONTENTS
1 Sheet Index
(and 2 Supporting Information
if Apparatus Index
required) Lead Index
Option Index
Transmission Test Requirements
Table
Working Limits

Circuit Notes (100 Series)

Equipment Notes (200 Series)

Information Notes (300 Series)

Cross-Connecting Information
Notes (400 Series)

Functional Schematics (F'S)
Apparatus Figures (APP FIG)
Sequence Charts (SC)

Circuit Requirements Table (CRT)
Timing Requirements Table (TRT)
Cabling Diagrams (CAD)

Block Diagrams (BD)

Subsequent
Sheets

3.19 Placement of Information on Sheets

(a) If space permits, the Apparatus Figure (APP
FIG) may appear on the same sheet as the
Functional Schematic (F'S).

(b) Sequence Charts (SCs) are generally located
on a separate sheet, but if there is sufficient
space they may be located on the same sheet as the
FS to which they apply. Circuits with only a few
operating elements may not require an SC.

(c) If space permits, Cabling Diagrams (CADs)
may appear on the same sheet as the Cireuit
Requirements Table (CRT).



3.20 Addition of New Sheets: A new sheet added

during the reissue,of a nonsectionalized draw-
ing usually is placed at the end of the drawing. How-
ever, new sheets also may be inserted as described in
paragraph 3.11.

4. INDEXES AND SUPPORTING INFORMATION
A. Sheet Index

4.01 Purpose: The Sheet Index lists the contents
and the latest issue of every sheet of a draw-
ing.

402 Format of Sheet Index for Sectionalized
Drawings

(a) SDs Initially Issued Before September 1,

1980: Fig 1A shows a Sheet Index for a sec-
tionalized drawing issued prior to September 1,
1980. The column designated CONTENTS lists the
subject or title of the circuit information shown on
each sheet. The column designated SHEET NO
lists the sheet numbers in sequence according to
the sections, eg, Al, A2, Bl, Cl1, etc. . The column
with the overall designation of ISSUE NO shows
the latest issue of each sheet and provides a record
which indicates the sheets affected by a reissue of
the SD.

(b) SDs Initially Issued After September I,

1980: The format of the Sheet Index is the
same as that described in paragraph 4.02(a) except
that the index only shows the current issue or is-
sues (if concurrent) of each sheet. It does not pro-
vide a historical record of which sheets were reis-
sued for each reissue of the SD. See Fig 1B.

4.03 Format of Sheet Index for Nonsectionalized

Drawings: Prior to September 1, 1980, non-
sectionalized drawings of eight or more sheets used
the format described in paragraph 4.02(a) except that
the sheet numbers were listed as 1, 2, 3, etc. Draw-
ings consisting of less than eight sheets used the for-
mat shown in Fig 1C.

B. Supporting Information

4.04 The Supporting Information Table references

the  Equipment Design  Requirements
(J Specs), Equipment Drawings (J or ED), and other
applicable information such as Circuit Pack Schemat-
ic (CPS & EPS) drawings, Circuit Pack Information
SD- Drawing, Bell System Practices (BSPs), Trunk
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Tables, etc. The Supporting Information Table al-
ways appears on the first sheet of an SD- drawing.
See Fig 1D.

C. Apparatus Index

4.05 Purpose: The Apparatus Index contains in-

formation for locating all components (except
contact protection networks, as explained in para-
graph 4.07) on the FSs and in the APP FIGs. On
some circuits the Apparatus Index also indicates the
frame equipment location of the components. See Fig
2A through D.

4.06 Types of Tables: Two types of tables may
appear in the Apparatus Index. The first table
lists circuit packs in numerical order of equipment lo-
cation [see (a)]. The second table lists all designated
components (including circuit packs) [see (b)].

(a) Circuit Packs by Equipment Locations:

This table lists circuit packs in numerical or-
der of their equipment locations and is divided into
three columns, arranged as follows:

(1) The EQPT LOC column lists the circuit
pack equipment locations in numerical or-
der.

(2) The FS column lists the FS sheet number
and location coordinates of the circuit pack.

(3) The APP FIG column lists the APP FIG
number in which the circuit pack is located.

(b) Components by Designations: This table

lists all designated components under their
respective categorical headings. The headings are
listed on a noun-first basis Circuit packs (PACK,
CIRCUIT) are listed first, followed by relays, and
then all other types of components in alphabetical
order such as amplifiers, capacitors, keys, ete. This
table is divided into four columns arranged as fol-
lows:

(1) The DESIG column lists the component

designations in numberie-alpha order under
their respective categorical headings. When
components have both functional and reference
designations, only the functional designations are
listed.

(2) The FS column lists the F'S sheet number
and location coordinates of the components.
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The location coordinates for relays refer to the
location of the relay cores.

(3) The APP FIG column lists the APP FIG
number of which the apparatus is a part.

(4) The EQPT column is always provided but

is used only when it is necessary to show
where the apparatus is located on the frame.
Equipment locations may be one of the following
two types:

a. Mounting plate locations are usually

necessary only when the apparatus is
spread over 8 or 10 mounting plates or over
more than one equipment bay. The bay
number is shown first, followed by the plate
number, eg, 1-10. It also may be necessary to
show the apparatus location when the ap-
paratus is mounted in a cabinet or on a panel.
In these cases, the cabinet or panel designa-
tion is shown.

b.  Circuit pack locations are always provid-
ed when a coordinate system has been
established for the equipment. The equipment
location for circuit packs usually consists of
the bay number, followed by the shelf level
number and the circuit pack slot number on
the shelf, eg, 01-034-29. In some cases the
circuit pack locations may consist of only the
shelf level number followed by the circuit
pack slot number on the shelf, eg, 034-29.

4.07 Contact protection networks usually are omit-

ted from the Apparatus Index since they usu-
ally are connected to and given the same designation
as the apparatus with which they are associated.
However, they are included in the Apparatus Index
when used for purposes other than contact protection
or not directly associated with a particular piece of

apparatus.
D. Lead Index

4.08 Purpose: The Lead Index lists the FS and

CAD coordinate locations of all leads that con-
nect to external circuits (see Fig 2C). A Lead Index
is provided when there are two or more sheets of FS

figures.

4.09 Arrangement of the Lead Index: Titles of
connecting circuits are shown as the table
heading above their associated group of leads and are
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listed in alphabetical order on Issue 1. When there is
insufficient space on subsequent issues, new circuit ti-
tles may be inserted disregarding alphabetical order
if there is a Lead Index Connecting Circuits Table
(see paragraph 4.10). The Lead Index is arranged in
three columns as follows:

(a) The DESIG column lists the designations of

the leads that connect to the external circuit.
These designations are listed in numeric-alpha or-
der within the table.

(b) The FS LOC column lists the FS sheet

number and coordinate location of each lead.
When a group of leads is shown bracketed on the
F'S figures, the coordinate location for the center of
the bracket is listed for those leads.

(¢) The CAD LOC column lists the CAD sheet
. number and coordinate location of each lead.
When a group of leads is shown bracketed in the
CADs, the coordinate location for the center of the
bracket is listed for those leads. When CAD infor-
mation is shown on a sheet that does not have loca-
tion coordinates, the CAD number is listed, eg,
CAD 2. This type of entry may occur on nonsec-
tionalized drawings when CADs appear on the
same sheet as the Circuit Requirements Table.

4.10 Lead Index Connecting Circuits Table:

When a Lead Index requires more than one
sheet on a new or redrawn SD, the external circuit ti-
tles may be listed in a Lead Index Connecting Cir-
cuits Table (see Fig 2B) which immediately precedes
the Lead Index. The external circuit titles are listed
alphabetically and the sheet and coordinate location of
where they appear in the Lead Index is given. On
subsequent issues of the SD, circuit titles may be
added to the Lead Index disregarding alphabetical
order, but they are always added alphabetically to the
Lead Index Connecting Circuits Table. This allows
the user to locate readily any external circuit title in
the Lead Index.

E. Option Index

4.11 Purpose: The Option Index (see Fig 2D) lists
options shown on an SD for wiring, apparatus,
and APP FIGs.

4.12 Arrangement of the Option Index: The Op-
tion Index is arranged in four columns as fol-
lows:



(a) The APP or WRG column lists optional APP

FIGs first. Numbered APP FIGs are listed
before lettered APP FIGs, if any. Single-lettered
option designations of optional apparatus and wir-
ing are listed next in reverse alphabetical order.
Multilettered option designations follow next with
the first letter in reverse alphabetical order and
the second letter in alphabetical order, eg, ZA to
77, YA to YZ, ending with AA to AZ.

(b) The RATED ON ISSUE column gives the
rating history of each option.

(¢) The REF NOTES column lists note numbers

that pertain to particular options. The
Feature or Option note and the Record of Changes
note are not referenced.

(d) The LOCATION column lists the FS coordi-

nate locations, APP FIG numbers and CAD
numbers of options. When an option appears eight
or more times on the same FS sheet, only the sheet
number is entered in the LOCATION column, eg,
SHEET B#3.

F. Designation Mnemonic Index

4.13 This index is usually provided on drawings

that use mnemonics as designations. It lists in
numeric-alpha order the mnemonic and the definition
of all lead and component designations used on the
SD. For lead designations, the FS number of the ini-
tial output is provided. For leads connecting to
external circuits, the FS number of the first appear-
ance of the lead designation is prov1ded Typical en-
tries are shown in Fig 3.

5. FUNCTIONAL SCHEMATICS

5.01 Description: A general description of Func-
tional Schematics (FSs) is given in para-
graphs 2.03 and 2.04.

5.02 Examples of FS Information: Standard

methods of presenting information on an FS,
together with detailed explanations of the symbols
used, are shown in Fig 4.

5.03 Number of FSs on an SD: The number of
FSs in a circuit depends on the size and type
of circuit. Circuits that perform several different
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functions will have several FSs, whereas a small cir-
cuit, such as a trunk, might have only one FS.

5.04 Titles of FSs: Each FS is given a number

and title. The title may indicate a circuit
function, such as Pulse Counting, or the name of the
circuit, such as Trunk Circuit.

5.05 Symbols for Contacts: Two basic symbols

represent contacts. They are designed to al-
low a circuit path to be shown according to its func-
tion. Therefore, each contact of a piece of apparatus
can serve a different function and does not have to
appear with its coil, as in the attached-contact
schematics (see paragraph 2.01). The following sym-
bols represent contacts:

(a) A line with a superimposed X (*) represents a
make contact (open when unoperated).

(b) A line with a superimposed bar (+)
represents a break contact (closed when unop-
erated).

5.06 Battery Symbol: Instead of using a battery
symbol, the battery voltage is spelled out, eg,
—48.

5.07 Symbols in General: The symbols used on
FSs can, in general, be found in Section 005-
108-111. Some symbols may be represented by a rec-
tangle with the component type entered inside. Most
rectangular symbols represent electronic components
not easily represented by standard symbols due to
their multiplicity of functions or components for
which a specific symbol has not been established.

5.08 Abbreviations and Condensed Patterns:
Abbreviations and condensed patterns may be
used on FSs. However, an F'S should always contain
sufficient detail to permit a person familiar with the
practices, but not necessarily familiar with the scope
of the circuit, to interpret and apply the information.

5.09 Repeated Information: In general, an FS

will show the circuit paths complete from bat-
tery to ground. Sometimes this may require repeat-
ing some information shown on other FSs or other
circuits. As illustrated in Fig 4, Item 30, all external
circuitry and circuitry repeated for clarity is enclosed
within a double-line box.
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6. APPARATUS FIGURES
A. General

6.01 Description: A general description of Ap-
paratus Figures (APP FIGs) is given in para-
graph 2.05.

6.02 Contents of an APP FIG: An APP FIG con-
sists of a grouping of apparatus that can be
conveniently manufactured or ordered as a unit. The
contentsof an APP FIG are determined by the equip-
ment, manufacturing, and optional ordering considera-
tions, and are not based on the contents of any partic-
ular FS. Therefore, one APP FIG may contain ap-
paratus from several different FSs. When only one or
two components in an APP FIG are required, a
separate APP FIG containing just those components
can be shown, or the components may be shown as a
letter-designated option within another APP FIG.

6.03 Optional APP FIGs: Depending on cir-

cumstances, an APP FIG may be nonoptional
(meaning that it is always furnished), optional as a
whole, or optional in part.

6.04 Examples of APP FIG Information: Fig 5A
through P gives examples of various types of
components and the information normally provided.
In an APP FIG, circuit packs are listed first, followed
by relays and then the remaining components in al-
phabetical order noun first, eg, PACKS, CIRCUIT.

6.05 Individual Component Information: In gen-

eral, all apparatus that comprises a circuit is
listed in an APP FIG; exceptions are mounting
plates, connecting blocks, terminal strips, lamp sock-
ets, tube sockets, and components mounted on a cir-
cuit pack. Components that are part of an assembly
appearing on the FS and not documented elsewhere
(CPS, EPS, or APS drawing) are listed in the APP
FIG on an E/W (equipped with) basis to the overall
assembly. See Fig 5M, Component Assembly. The
following information is shown as required for each
component listed in an APP FIG:

(a) Type of Component
(b) Functional or Reference Designation

(¢) Option Designation
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(d) Code (Complete Ordering Information)

¢(e) FS Location of Each Component or Com-
ponent Part

(f) Quantity (if more than one designation is as-
sociated with a single code)

(g) Contact Numbering and Arrangement
(h) Terminal or Pin Numbers.

6.06 Tabular and Graphic Representation:

Whenever practical, the information in an
APP FIG is shown in basic tabular form (see
Fig 5P). Tabular form includes simple components,
such as resistors, listed in a top-down order, and more
complex components, such as circuit packs or relays,
listed in a table. A graphic and tabular representa-
tion is 'used when it is necessary to show a complete
symbol for components whose parts have been shown
detached or separated on the FSs or when a tabular
arrangement by itself is insufficient.

B. Circuit Packs

6.07 Basically three types of tables may be used to
list circuit packs (CPs) in the APP FIG. A
description of each table is as follows:

(a) Basic Table Format: This table, illustrated
in Fig 5A, is most frequently used for listing
CPs and is arranged as follows:

(1) The EQPT LOC line shows the physical lo-

cation of the CPs in the equipment. This
location is expressed in the coordinate system
described in paragraph 4.06(b), (4)b. The order
of the entries made in the table approximates
that of the CPs in the equipment.

(2) The DESIG line is used when a single func-

tional designation is assigned to an entire
CP. The DESIG line is generally omitted when
designations are associated with element
identification letters as in ESS projects (see
Fig 5C).

(3) The CLEI code line shows the first seven
characters of the Common Language
Equipment Identification code for the CP.

(4)  The CODE line shows the code of the CP.



(5) The OPTION line shows the option (if any)
for each CP.

(6) The DESIG column shows functional desig-

nations assigned to individual CP elements
or parts of CP circuitry shown on FSs within
boundary line enclosures. When no designations
are assigned to the circuit elements or CP parts,
the DESIG column may be omitted.

(7) The TERM column lists the highest num-
bered output terminal for each circuit ele-
ment or CP part. When the entire CP circuitry
is shown within a single boundary line enclosure
on the FS, only the highest numbered output
terminal for the CP is entered in the TERM
column, if no spare terminals need to be listed.
Terminal numbers are listed in descending order
from top to bottom of the TERM column. The
TERM column is eliminated when circuit ele-
ments or CP parts are identified on FSs with
element identification letters (see Fig 5C).

(8) The LOC column lists the FS location of
the highest output terminal for each circuit
element, CP part, or entire CP shown on the FS.
The absence of an entry in the LOC column for a
particular terminal identifies it as a spare.

(b) Table Used for Elementized CPs: When

element identifiers and symbol numbers are
assigned to circuit elements, CP parts, or entire
CPs on FSs (as in several ESS projects), the table
format shown in Fig 5C may be used. This format
differs from the basic format described in that the
TERM column shown for each CP entry is elim-
inated. For ESS projects the LOC heading is list-
ed as FS/SYM. In addition, ELEM ID columns are
shown at the left and right ends of the table. Ele-
ment identification letters are entered in the
ELEM ID column in alphabetical order from top to
bottom. Because it is not likely that all the
identification letters listed in the ELEM ID column
will apply to each CP, the word SPARE is entered
in the DESIG column to identify spare elements or
CP parts. The absence of either a DESIG and
LOC (FS/SYM) entry or the word SPARE in the
DESIG column indicates that the element identifier
does not apply to that particular CP.

(¢) Simplified Format: A simplified format for
depicting circuit packs in an APP FIG may
be used when_ a complete circuit pack is shown in
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one or at most a few IS locations, as shown in
Fig 5B. Although the format is different from that
of the Basic Table, the information that applies to
the column headings, DESIG, EQPT LOC, CLEI
CODE, CODE, FS LOC, and OPTION is the same.
See (a) above.

C. Relays

6.08 General: Several table formats represent the

various types of relays in an APP FIG. The
basic information in each table is the DESIG line,
OPTION line, CONT ARR column, and LOC column.
Since information for some relays varies, these
differences are covered in paragraphs 6.13 through
6.18. A description of the basic table and associated
information follows.

6.09 Basic Table Information: The tables are di-

vided into major columns formed by heavy
vertical lines which contain information for a particu-
lar relay. A column at each end of the table shows
the type of information listed for each relay (see
Fig 5D) and consists of the following:

(a) The DESIG line shows the functional designa-
tion of each relay. Relays are usually listed in
numeric-alpha order.

(b) The CODE line shows the code of each relay.

(¢) The OPTION line shows the option (if any)
assigned to each relay.

(d) The numbers appearing in the column at the
extreme left or right of the table refer to the
spring or contact position numbers. The contact
arrangement of a position on a particular relay is
determined by reading across from the spring posi-
tion number to the CONT ARR (contact arrange-
ment) column. If no contact arrangement is given
in the table, that relay is not equipped with a con-
tact in that position. The location on the FS of the
contacts provided in a particular position is deter-
mined by reading across to the LOC (location)
column. If location information is not given for a
contact, that contact is not used in the circuit.

(e) The COIL line shows the FS location of each
relay coil.

6.10 Abbreviations of Contact Arrangements:

The following abbreviations are used in APP
FIG tables for relay contact arrangements.
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M Make

MB Make Break

M-B Make-Break
MBM Make Break Make
MM Make Make

M-M Make-Make

B Break
BM Break Make (Nonsequence
transfer)

BMB Break Make Break
BMM Break Make Make
BM-M  Break Make-Make

EB Early Break
EBM Early Break Make (Sequence
transfer)

EM Early Make

EMB Early Make Break (Continuity)

PB Preliminary Break

PBEM  Preliminary Break — Early Make
(Preliminary continuity with
respect to late contacts)

PBM Preliminary Break Make

PM Preliminary Make

PMEB Preliminary Make — Early Break
(Preliminary transfer with
respect to late contacts)

6.11 Split Contacts: When separate functions on
different F'Ss are controlled by the make and
break contacts of a transfer contact having direct
battery or ground on its common spring, the transfer
may be split into its make and break components on
the F'S. This avoids leads between FSs. The double
location is given in a footnote referenced by letters a,
b, ete, in the LOC column for each split transfer.
This is illustrated in Fig 5D, relay MT, contact 12.

6.12 Options: If, because of options, a contact is

shown at more than one location on the FS,
the location is shown as described above for split con-
tacts. This is illustrated in Fig 5D, relay MR, con-
tact 6.

Wire-Spring Relays

6.13 Wire-spring relays having 12 or 24 contacts
are shown in tables as illustrated in Fig 5D
and described in paragraph 6.09.

(a) Dual armature wire spring relays such as

the AK type are shown in tables as illustrated
in Fig 5D. To determine which two halves are
mounted together, the notation MTD/W( ) is shown
above each relay column. Each half has a max-
imum of five contact positions. Contact springs 1
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to 5 and the associated coil (terminals 1L and 2L) -
form the lower half of the relay. Contact springs 8
to 12 and the associated coil (terminals 1U and 2U)
form the upper half of the relay. Because of this
division of contact numbers, only five contacts are
tabulated for each half of the relay. The CODE
line shows the notation “1/2” preceding the code,
eg, 1/2AK8.

(b) Wire spring multicontact relays are shown

in tables as illustrated in Fig 5E and
described in paragraph 6.09. Note that no column
is included on this table for indicating the contact
arrangements. This is because all contacts of the
wire-spring multicontact relays are makes. The

"287A and 288A relays in Fig 5E consist of two

units (upper and lower), each having a coil and 30
springs. The methods for listing these double-unit
relays in the APP FIG are, in general, the same as
those described in paragraph 6.09.

Dry Reed Relays

6.14 Dry reed relays may be shown in several

different ways as illustrated in Fig 5F, G,
and H, depending on the coil and contact arrange-
ment and the grouping of the relay parts within an
FS.

(a) Fig 5F illustrates several relays whose parts
are shown grouped together on an FS.

(1) The DESIG column lists the functional
designation of each relay unit used in the
circuit. For example, A0, 1, 2, 4, 7 indicates
that coils 1, 2, 3, 4, and 5 are used. CTO, 1, 2 in-
dicates that coils 1, 2, and 3 are used. DVA,
CG10, CN, CR, TN indicates that coils 1, 2, 3, 4,
and 5 are used. With each coil, a coil contact
and load contact having the same designation are
shown on the F'S. The number in brackets, [1],
indicates that one 293A relay is required.

(2) The LOC column shows the location on the

FS of the items listed in the subcolumns.
For example, the COIL column lists the location
of the coils and the associated A (coil) contacts.
The B CONT column lists the location of the B
(load) contacts.

(b) Fig 5G illustrates a 2938-type relay whose
parts are shown separated throughout the
FSs. The table is designed so an F'S location can



be given to each of the five relays and their associ-
ated A and B contacts which make up the 293A re-
lay.

(¢) Fig 5H illustrates a 295-type relay. The table

information is basically the same as appears
in the basic table format described in para-
graph 6.09 except that the CONT column is subdi-
vided into six lines, lettered A, B, C, D, E, and F
from bottom to top. These letters associate the
contacts of the relay shown in the diagram with
the information listed in the table. They are used
for reference only and do not appear on the FS.

Mercury Contact Relays

6.15 Mercury contact relays (see table for 275- and

276-type relays in Fig 5I) are shown individu-
ally or in tabular form. If there is more than one re-
lay of a type, the tabular form is generally used. The
table is similar to those described previously except
that the numbers in the left-hand column refer to the
terminal numbers of the relays. Because of the
different internal contact arrangements of these re-
lays, the arrangement is illustrated to the left of the
table.

Flat-Spring Relays

6.16 Flat-spring relays are listed in a table (see

Fig 5J) that contains the basic information
described in paragraph 6.09. As noted in Fig 5J,
each relay contains a top and bottom portion consist-
ing of a maximum of 12 contacts grouped together.
The contact arrangement of a particular relay is
determined by reading across from the spring position
numbers to the CONT ARR column.

General Relay Tabular Form

6.17 If an APP FIG contains relays having the

same code, they are listed as shown for the
S63 relay in Fig 5K except as noted above for relays
of the wire-spring, dry reed, mercury contact, and
flat-spring types. The information is arranged as fol-
lows:

(a) The designations to the right of the relay code

are the relay functional designations. All in-
formation shown under each designation applies to
the same relay.

(b) Any option designations applying to the relays
are shown directly above the relay designa-
tions.
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(c) The FS location of the coil or a contact of a

particular relay is determined by reading
across from the symbol in the illustration to the re-
lay designation column.

Individual Relays

6.18 Individual relays are listed as shown for the
GT, CLR, RL, TR, and PT relays in Fig 5L.
The information is arranged as follows:

(a) Relays are grouped together, and the group is
headed by the word RELAY.

(b) The symbol for each relay is shown.
(¢) The ¢ode is shown above each symbol.

(d) The relay functional designation is shown
above the code.

(e) Option designations, if any, are shown to the
left of the functional designation.

(f) The FS location is shown adjacent to each de-
tached contact of the relay.

The PT relay illustrated in Fig 5L is a 266A-type.
The 266-type relay consists of two R-type relays per-
manently joined. The left- and right-hand units are
referred to as PTL and PTR respectively, and are in-
dicated as such on the FS. This relay has a set of
make contacts actuated by the cover cap. At these
contact locations on the FS, a notation is made that
they are operated by the cap.

D. Capacitors

6.19 Capacitors are listed in the APP FIG in the

basic tabular form, as shown in Fig 5M and
explained in paragraphs 6.05 and 6.06. The listing
does not include capacitors that are part of units cod-
ed as network.

E. Component Assemblies

6.20 Component assemblies are listed in the APP

FIG in both symbolic and tabular form (see
Fig 5M). All the components shown within the com-
ponent assembly are listed to the right of the diagram
under their categorical headings. The designations of
these components match those used within the di-
agram. The LOC column lists the F'S location of each
component. The CODE column lists the code of each
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component. The DESIG and CODE columns above
the diagram refer to the mounting facility itself (in
this example, a terminal strip). If several identical
component assemblies are used in the cireuit, a table
similar to a circuit pack table may be used.

E. Connectors

6.21 Connectors are listed in the APP FIG in tabu-
lar form, as shown in Fig 5M and explained in
paragraphs 6.05 and 6.06.

G. Cords

6.22 Cords are considered connecting devices and

are listed under CONNECTOR in the APP
FIG as shown in Fig 5M. When a component is coded
as a cord, the word CORD is listed adjacent to the
code in the code column The heading CORD is listed
in the APP FIG, but the only information it contains
is the notation SEE CONNECTOR.

H. Diodes, Fuses, and Inductors

6.23 These components are listed in the APP FIG
in the basic tabular form, as shown in Fig 5M
and explained in paragraphs 6.05 and 6.06.

. Jacks

6.24 Jacks are considered connecting devices and

are listed under CONNECTOR in the APP
FIG as shown in Fig 5M. When a connecting device
is coded as a jack, the word JACK is listed adjacent
to the code in the code column. The heading JACK is
listed in the APP FIG, but the only information it
contains is the notation SEE CONNECTOR. When
the parts of a jack are shown at several F'S locations,
the complete jack symbol is shown in the APP FIG.
The contacts are numbered with the jack viewed from
the wiring side to permit identification of the de-
tached contacts of the jacks on the FSs. The func-
tional designation, the F'S location of the contacts, the
option (if any), and the code (see AL and BM jacks)
are also provided as shown. When all parts of a jack
appear at one F'S location, the jack is listed in tabular
form as shown for jacks A, B, etc.

J. Keys and Keytops
6.25 Types of Keys: As shown in Fig 5N, an indi-

vidual diagram is provided for each different
functionally designated key. The functional designa-
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tions appear above the diagrams for pushbutton- and
adjacent to the diagram for turnbutton-type keys.
This is illustrated by the LINE PERF key and the
READJ-TST key, respectively. For lever-type keys,
the functional designations are located as illustrated
by the NORTH-SOUTH and EAST-WEST keys.
The code of the key appears under the heading KEY.
Any option designations appear to the left of the
functional designation. ‘

6.26 Numbering of Keys: The springs of each key

are numbered to identify the detached contacts
of the key on the F'S. Keys are numbered according
to their type, as follows:

(a) Lever-Type Keys: Lever-type keys are di-

vided into quadrants identified by the
letters A, B, C, and D. The lettering of the quad-
rants is fixed in relation to the front of the key.
The front of the key is defined as the end where
the key code is stamped. The operation of the key
lever toward the front of the key always operates
the springs in the A and D quadrants. The quad-
rants are arranged in the diagrams so that the
springs of the key are pictured in the same position
as they appear to a person working on the wiring
side of the equipment. If the key is mounted so
that it is rotated either 90 or 180 degrees, the
quadrants rotate accordingly. In each quadrant,
the springs are numbered from the plunger out. A
gingle- or double-ended arrow represents the
plunger. The NORTH-SOUTH key diagram shows
that the front of the key is toward the bottom of
the frame as seen from the wiring side. In the
EAST-WEST key diagram, the view shown is for a
479DW key mounted in a keyshelf as seen when
the keyshelf is raised to permit access to the wir-
ing side of the key. In this case, the front of the
key is toward the front of the keyshelf.

(b) Pushbutton- and Turnbutton-Type Keys:

The springs of pushbutton- and turnbutton-
type keys mounted with their contact tertninals in
a vertical or horizontal array as viewed from the
wiring side are numbered from bottom to top or
left to right, respectively. When this type of key is
mounted with its array of terminals in other than a
vertical or horizontal position, the terminals are
numbered as follows:

(1) When the key is mounted so the terminal
array is positioned 45 degrees or less from

the horizontal, the key is considered to be rotat-

ed the shortest distance necessary to bring the



array into horizontal alignment, and the termi-
- nals are numbered from left to right.

(2) When the key is mounted so the terminal

array is positioned more than 45 degrees
(but less than 90) from the horizontal, the key is
considered to be rotated the shortest distance
necessary to bring the array into vertical align-
ment, and the terminals are numbered from bot-
tom to top.

6.27 Keytops: A keytop diagram is given for each

different functionally designated key and indi-
cates the position in which a key is mounted in the
equipment. Keytop diagrams, however, are not shown
for individually mounted pushbutton keys which have
only one operating position. For lever-type keys,
non-normal orientation resulting in the code being po-
sitioned at the top or left in a vertical panel or to-
ward the hinge in a closed keyshelf is indicated with
the word “FRONT” appropriately located in the key-
top diagram. The word “FRONT” is not shown when
a key is normally mounted with its code at the bottom
or right in a vertical panel or toward the front of a
closed keyshelf. Keytop diagrams shown in Fig 5N
illustrate normal and non-normal orientation of
lever-type keys.

K. Lamps and Networks

6.28 Lamps and networks are listed in the basic

tabular form, as shown in Fig 5N and ex-
plained in paragraphs 6,05 and 6.06. Built-up-type
contact protection, which consists of a coded capacitor
and a coded resistor, is not listed under networks un-
less they are coded collectively as network. The indi-
vidual parts, when not coded as network, are listed
under capacitors and resistors. Contact protection
networks are listed only when used for purposes other
than contact protection. Lamp colors other than
white are specified in the CODE column.

L. Outlets and Receptacles

6.29 Outlets and receptacles are listed in the basic
tabular form, as shown in Fig 5N and ex-
plained in paragraphs 6.05 and 6.06.

M. Plugs
6.30 Plugs are considered connecting devices and

are listed under CONNECTOR in the APP
FIG as shown in Fig 5M. A component coded as a
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plug is listed in a tabular arrangement under the
heading CONNECTOR and the word PLUG is shown
following the code in the CODE column. The heading
PLUG is also listed but the only information it con-
taings is the notation SEE CONNECTOR. See
Fig 5P.

N. Potentiometers, Rectifiers, and Regulators

6.31 These components are listed in the APP FIG
in tabular form, as shown in Fig 5P and ex-
plained in paragraphs 6.05 and 6.06.

O. Resistors

6.32 Resistors are listed in tabular form as shown

in Fig 5P. Quantity indications, when re-
quired, are shown to the left of the functional desig-
nation. Note that the ordering information under the
heading CODE is complete but varies depending upon
the type of resistor. For example:

(a) For resistors A and B, the codes 18AG and
19GH are sufficient since these particular
codes define the resistance value and the tolerance.

(b) For resistor C, the code 145B defines the type
and the tolerance, but not the resistance
value. Therefore, the resistance value is shown.

(¢) For resistor D, the required tolerance is

specified by L1, L2, or L3 (corresponding to
+5 percent, +10 percent, or +20 percent). Also,
the required resistance value is shown.

P. Selecfors

6.33 Selectors are shown in tabular form as in

Fig 5P. The functional designation, option (if
any), selector code, and bank code are listed. The
ARC column is divided into a number of columns, one
for each arc of the bank. When the terminals of each
arc appear at one F'S location, one location coordinate
is shown in the column. When the terminals of any
arc appear at many FS locations, the arc columns are
subdivided into two columns, one designated TERM,
which lists the terminals of the arc, and the other
designated LOC, which lists the F'S location of the
terminals. The next major column is designated
STEP MAG LOC and shows the FS location of the
stepping magnet core. The last column, designated
INT CONT LOC, lists the location of the interrupter
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contacts. When the interrupter contacts are com-
posed of several springs, a spring combination symbol
is shown in this column along with the locations of the
individual springs.

Q. Switches

6.34 Fig 5P shows the APP FIG arrangements for
these various types of switches:

(a) Single-pole toggle switches (CLP, PLP, etc)

are listed in tabular form showing the func-
tional designation, the location, the code, and the
option (if any).

(b) A double-pole, double-throw toggle switch is
listed as illustrated by the MB switch.

(¢) Section-type switches are listed in several
ways depending upon the switch and its use
on the FS.

(1) Switches with only one circuit per section

that have contacts shown at one FS loca-
tion are listed as illustrated by the AUD TEST
switch. When the contacts appear at many FS
locations, the switch is listed in a table as illus-
trated by the FREQ SWITCH. This table
shows the functional designation, code, option (if
any), and the FS locations of the terminals of
the various parts of the sections.

(2) Switches with more than one circuit per

section are listed in a table illustrated by
the PULSE TEST switch. This table shows the
functional designation, option (if any), code, and
the F'S locations of the terminals of the circuits
of the various sections.

(d) Crossbar switches are listed in tables ar-

ranged in various ways, depending on how the
switch is used in the circuit. The illustrations in
Fig 5P cover several different usages. These tables
and illustrations, with some minor variations, cover
most conditions.

R. Switchtops
6.35 Switchtop figures are provided for all switches
except toggle and pushbutton types. The

switchtop figures are adjacent to tabular or graphic
representations of the switch (see Fig 5P). The
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switchtop figures indicate the actual orientation of the
switches in the equipment and are the basis for mark-
ings on the equipment.

S. Thermistors, Transformers, Transistors, Tubes, and
Varistors

6.36 These components are listed in the APP FIG
in tabular form, as shown in Fig 5P and ex-
plained in paragraphs 6.05 and 6.06.

T. Other Components

6.37 Other components not specifically covered in

paragraphs 6.07 through 6.36 are entered in
the APP FIGs in a tabular and graphic format con-
sistent with the preceding paragraphs.

7. NOTES AND GENERAL CIRCUIT INFORMATION
A. Circvit Notes

7.01 Definition: Circuit Notes describe how to or-
der, engineer, and install a circuit. They are
assigned the 100 series of numbers.

7.02 Contents: Due to the partitioning of E&M

Only and O&M information on an SD (see
paragraph 2.10), the information each note category
contains is not the same on every SD. The type of
Circuit Note information on each SD depends on one
of the following two conditions:

(a) SDs Prepared or Initially Issued Before

September 1, 1980: For SDs that have been
prepared or have an Issue 1 date prior to Sep-
tember 1, 1980, the Circuit Notes are arranged as
follows:

1) Note 101 — Fusing Note

(2) Note 102 — Feature or Option Table
(3) Note 103 — Record of Changes Table
(4) Note 104 — Network Values Table

(5) Notes 105-199 — Miscellaneous Circuit

Notes

(b) SDs Prepared or Initially Issued After Sep-
_ tember 1, 1980: For SDs that have been
prepared or have an Issue 1 date after Sep-
tember 1, 1980, the Circuit Notes are arranged as
follows:



(1) Note 101 — Fusing Note
(2) Note 102 — Network Values Table

(3) Notes 103-199 — Miscellaneous Circuit
Notes

7.03 Fusing Note: This note is shown in tabular

form (see Fig 6). It provides information for
the battery, ground, and tone supply leads, and is ar-
ranged as follows:

(a) The DESIG column lists the designations of

the battery, ground, and tone supply leads
that are externally protected. The designations of
these tone supply leads agree with the designations
of the associated fuses.

(b) The FUSE AMP column lists the rated capa-
city of the devices in amperes.

(¢) The POTENTIAL column lists the nominal

potential of the batteries, the abbreviation
GRD for the ground leads, and the name of the
tone supply leads, such as DIAL TONE.

(d) The ONE PER column indicates that one fuse
is needed for each part of the circuit listed in
the column.

(e) Battery symbols, voltage ranges, and explana-
: tory notes are shown at the bottom of the
table.

(f) On circuits for which connecting block termi-

nals are shown on the FS and in which the
power is supplied through connecting block termi-
nals, an added column designated TERM DESIG
shows the block and terminal to which the supply
leads are connected. If the terminal differs for
different options, the option designation is shown
(in a circle) to the left of the block designation.

Explanatory notes and the voltage limits of the cir-
cuit are shown at the bottom of the table.

7.04 Feature or Option Table: Prior to Sep-

tember 1, 1980, the FEATURE AND OPTION
table was CIRCUIT NOTE 102. All drawings
prepared or issued after that date will have this note
as INFORMATION NOTE 302. See paragraph 7.10
for details concerning this table.
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7.05 Record of Changes Table: Prior to Sep-

tember 1, 1980, the RECORD OF CHANGES
table was CIRCUIT NOTE 103. All drawings
prepared after September 1, 1980, will have this note
as INFORMATION NOTE 303. See paragraph 7.11
for details concerning this table.

7.06 Network Values Table: This table shows the

resistance and capacity of the networks in the
circuit (see Fig 9). If no networks are used in a cir-
cuit, the note is reserved for network information
that may be required on later issues of the drawing.
The term network refers to a coded apparatus unit
containing a resistor and a capacitor. The term ap-
plies whether the unit is used for contact protection,
termination of a transmission line, or any other pur-
pose. The table is arranged as follows:

(a) The NETWORK NO column lists the arbi-
trarily assigned numbers shown as part of
network symbols throughout the FSs. These
numbers are for value reference only and do not in-
dicate the functional designation of the networks.

(b) The RESISTANCE IN OHMS column lists
the nominal value, in ohms, of the resistance
part of the network.

(¢) The CAPACITANCE IN uF column lists the
nominal value, in microfarads, of the capaci-
tance part of the network.

B. Equipment Notes

7.07 The 200 Series notes are reserved for equip-
ment information and are referred to as
Equipment Notes. These notes are primarily intended
for use in the preparation of documentation called
manufacturing information. They may also be used
by the installer. They cover mounting restrictions of
apparatus, size of wires, length of leads, balancing of
capacitors, resistance of leads, running of leads, ete.

C. Information Notes

7.08 The 300 Series notes, referred to as Informa-

tion Notes, provide information for operating
and maintaining equipment or apparatus covered by
the drawing. Information Notes also provide infor-
mation of a general nature which cannot be correctly
listed with the other categories of notes. They cover
interrupted intervals of timing, normal post springs,

' position of switches, direction of transmission, block

diagrams, theory schematics, ete.
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(a) Information Notes are arranged as follows:

(1) Note 301 — Unit of Values Note
(2) Note 302 — Feature or Option Table
(8) Note 308 — Record of Changes Table

(4) Notes 304-399 — Miscellaneous Information
Notes

7.09 Unit of Values Note 301: This note indicates

the units of value for capacitance, resistance,
inductance, and voltage, as applicable, used
throughout the drawing, with the exception of the J
and K sections. This note is repeated in the J and
K sections.

7.10 Feature or Option Table: This table shows

the apparatus and wiring necessary for partic-
ular features and options (see Fig 7). This table is
arranged as follows:

(a) The FEATURE OR OPTION column lists the
features or options that can be ordered
separately.

(b) The APP FIG column shows the APP FIG
numbers that must be provided to obtain the
associated features.

(¢) The APP OR WRG column lists the letter-
designated component or wiring options that
must be provided to obtain the associ_ated feature.

(d) The QUANTITY column lists the quantity of

each APP FIG required to obtain the associ-
ated feature. Quantities are specified per a unit of
circuitry or hardware ranging in size from an APP
FIG to an office. Quantities are not generally list-
ed for lettered options since they are usually pro-
vided automatically as part of the APP FIG.

7.11 Record of Changes Table: This table lists

changes made to the circuit during the life of
the drawing by indicating the addition of or changes
in the rating of the APP FIGs and options in the cir-
cuit. In some instances, codes of components rather
than option letters are shown in the table (see Fig 8).
The information is arranged as follows:

Page 20

(a) The CHANGED ON ISS column lists the

drawing issue number and change
classification for those changes for which a record
is being kept.

(b) The IF JOB RECORDS DO NOT SPECIFY
column lists particular options, APP FIGs, or
types of components.

(¢) The THIS OPTION WAS FURN column lists

particular options or APP FIGs, or may list
the word NONE. This column of information is re-
lated to the column designated IF JOB RECORDS
DO NOT SPECIFY.

(d) The SEE NOTE column refers to Circuit
Notes.

(e) The STD column lists options, APP FIGs, or
codes of apparatus whose use in the circuit is
rated Standard.

(f) The A&M column lists options, APP FIGs, or
codes of apparatus whose use in the circuit is
rated Additions and Maintenance Oniy.

(g) The MD column lists options, APP FIGs, or
codes of apparatus whose use in the circuit is
rated Manufacture Discontinued.

(h) The MDNO column may appear as part of

this table. It indicates the rating Manufac-
ture Discontinued Not Orderable for apparatus-
coded products whose circuitry is controlled by
that drawing.

D. Cross-Connection information

7.12 Information required for assigning and making

cross-connections that are subject to periodic
changes is sometimes listed on the SD, usually in a
cross-connection Information Note. Any explanatory
note may be assigned to the 400 Series. This infor-
mation is required by the field to determine the fol-
lowing: :

(a) The conditions that require specific terminals
to be cross-connected.

(b) How to locate the punchings on the equipment
(that is, the designations of the terminal
strips and punchings).



(¢) The type and color of wire used to cross-
connect specific punchings.

Two methods of presenting cross-connection informa-
tion in the circuit drawing are described below:

(d) All information is placed in tables with refer-

ences, if required, to notes in the 400 Series.
These notes are a combination of explanations and
schematics.

(e) The information is placed in a series of FSs

numbered in the next available 100 group to
the regular FSs. Each FS shows the cross-
connection between specific punchings (or groups of
punchings) and in some cases, shows the complete
circuit to the punchings. References are made on
the FSs to the 400 Series notes which explain the
conditions under which the cross-connections are
made.

E. Transmission Test Requirements Table

7.13 When required, the allowable transmission
losses for an entire transmission circuit and

for individual pieces of apparatus affecting transmis-

sion in the circuit are listed in tabular form. Fig 10

shows a Transmission Test Requirements Table.

These tables are described in detail in Section 005-
121-101.

F. Working Limits Table

7.14 The working limits table shown on SDs may
include the following types of information:

(a) Maximum external circuit loop
(b) Minimum external circuit loop
(¢) Maximum conductor ldop

(d) Minimum insulation resistance
(e) Earth potentials

(f) Sleeve resistance

(g) Voltage limits for different maximum external
cireuit loops.

Fig 11 shows a typical Wbrking Limits Table.

ISS 3, SECTION 005-109-101

8. SEQUENCE CHARTS

8.01 Description: A general description of Se-

quence Charts (SCs) is given in para-
graph 2.06.
8.02 Number of SCs in a Circuit: As many SCs

as necessary are used to explain the operation
of the circuit. Each circuit function may be covered
by a separate SC. A function of the circuit may be
the operation of normal calls, the operation of aban-
doned calls, the operation of the timing part of the
circuit, ete.

8.03 External SC Information: Although SCs are

presented on a circuit basis, related operations
of connecting circuits are included when necessary to
preserve continuity of operation of a call. Thus, a
connected story is given even though the functions in-
volve a number of other circuits. The responsibility
for continuity of description lies with the major cir-
cuit of a system.

8.04 Titles of SCs: Each SC is given a number

and a title. The title shows the usage or func-
tion that the SC represents, such as Establishing
Connection, Operator Answers At Distant End, Tim-
ing, etc.

8.05 Examples of SC Information: Interpreting

an SC for an electromechanical circuit re-
quires an understanding of the methods governing
their arrangement and the symbols used. Fig 12 pro-
vides this information. Special symbols are not re-
quired for SCs associated with electronic circuitry,
and the form and format of these SCs make them
readily understandable.

8.06 SC Index: On very large sectionalized cir-

cuits, an SC Index may be provided. This in-
dex is the first item on the SC sheets and gives the
SC locations of the operate and release symbols of
each relay, electron tube, etec (see Fig 13). It is ar-
ranged by circuits rather than by SCs. The index in
a particular SD lists the information for that SD first,
followed by information for connecting circuits. The
title of each circuit is shown above its associated
group of information. The index is divided into three
columns of information, arranged as follows:

(a) The DESIG column lists the functional desig-

nations of the apparatus. Number designa-
tions are listed first in numerical order followed by
letter designations in alphabetical order. Electron
tubes are listed with the relays, and the word
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TUBE is placed under the designation. If an op-

tion designation is required to identify a particular -

relay, the option designation is shown (circled) to
the right of the functional designation.

(b) The OPR column lists the SC sheet and loca-
tion coordinates of the operate symbols of the
apparatus. If a designation appears at more than
one SC location, information is listed for each ap-
pearance. If a designation occurs repeatedly in an
SC, the number of the SC may be listed instead.

(¢) The RLS column lists the SC sheet and loca-
tion coordinates of the release symbols of the
apparatus. If a designation appears at more than
one SC location, information is listed for each ap-
pearance. If a designation occurs repeatedly in an
SC, the number of the SC may be listed instead.

9. CIRCUIT REQUIREMENTS TABLES

9.01 A Circuit Requirements Table (CRT) gives

the electrical and/or mechanical requirements
for relays and other apparatus, as required. Designa-
tions of apparatus are listed in numeric-alpha order
under their respective categorical headings. The
categorical headings are listed in alphabetical order,
eg, Magnets, Relays, Tubes, etc (see Fig 14). This
table lists the procedures (in the form of block and
insulate directions and notes) when testing or read-
justing the apparatus. This procedure lists all infor-
mation necessary for taking equipment out of service
but assumes the equipment has been made busy.
When components mounted on circuit packs need to
be listed in this table, the table is shown as part of
the Circuit Pack Schematic (CPS) information, either
on the J sheets of the SD or on a separate CPS draw-
ing. The block and insulate procedures are required
to do the following:

(a) Prevent interference with the reading on the
test set, locally or over paths from or through
connecting circuits.

(b) Prevent interference with connecting circuits.

(c) Prevent the operation of alarms, traffic and

plant registers, and lamps and signals on oth-
er frames or before operators, If registers cannot
be protected by blocking or insulating, a CRT note
specifies that local instructions apply to recording
the registrations.
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(d) Prevent the blowing of fuses and the removal
of make-busy conditions.

(e) Prevent contact with hazardous voltages.

CRTs are described in detail in Section 005-120-101.

10. TIMING REQUIREMENTS TABLES

10.01 A Timing Requirements Table (TRT) gives

the timing requirements applied to relays,
tubes, and relay interrupter circuits. See Fig 15 for
an example. When timing requirements must be
specified for only a few components, the information
may be shown in the Circuit Requirements Table
(CRT) or in an auxiliary Timing Requirements Table
which follows Test Notes on the last page of the CRT.
When timing requirements are shown for step-by-step
relays in the CRT, the REMARKS column heading is
changed to TIME REQT. The TRTs are described in
detail in Section 005-120-101.

11. CABLING DIAGRAMS

11.01 Definition: Cabling Diagrams (CADs) are
interconnection diagrams that represent
internal and external connecting information scat-
tered over the FSs of the drawing. CADs provide
the direct connection, connector, or terminal strip in-
formation necessary to connect to other SD circuits or
for intraunit wiring requiring connectors or terminal
strips. See Fig 16 for typical examples of CADs.

11.02 Assignment and Identification of Connect-

ing Devices: Connecting devices are as-
signed on a unit basis, a cabinet or chassis basis, or a
bay or frame basis. Unit and cabinet devices general-
ly serve only the SD of which they are a part. Bay
or frame connecting devices may serve more than one
SD. Identification of connecting devices is shown at
the bottom of the terminal diagram. Codes of the
connecting devices are not shown,

11.03 Use of CADs: Cabling Diagrams are used
for the following purposes:

(a) To show intermediate points of connections,
such as terminal strips, between two connect-
ing SDs.

(b) To show connections run directly from the
electrical components of one SD to the electri-
cal components of another SD.



(c) To show cross-connections and straps.

(d) To show internal connections between termi-
nal strips, eg, when the SD uses more than
one equipment frame or panel.

11.04 Arrangement of CAD Information: Cabling

Diagrams are numbered in sequence begin-
ning with CAD 1 and are positioned left to right. De-
tailed requirements pertaining to CADs are contained
in Section 800-610-153. As shown in Fig 16, CADs
are arranged as follows:

(a) The associated APP FIG number(s) is shown
directly under the CAD number.

(b) The type of cabling and wiring is indicated.
The conventions and symbols are explained in
Section 005-150-101.

(¢) Titles of connecting circuits or apparatus are
shown at the ends of connecting leads.

(d) Information about internal lead connections is
given in sufficient detail so the leads can be
traced on the F'S.

(e) Terminal strips are designated and the termi-

nals numbered. Terminals may be shown out
of order when it improves the layout of the di-
agram or when a special grouping is desired. See
Section 800-613-155 for specific requirements for
the numbering and lettering of terminal strips.

(f) In some switching systems, connectors are

used as terminal strips. The connectors con-
sist of male and female halves in a plug-in arrange-
ment. They facilitate quick connection of a multi-
tude of leads. In general, connectors are shown in
the same manner as terminal strips.

(g) Optional wiring and optional APP FIGs are
indicated.

.(h) The method of interconnecting CADs is indi-
cated, eg, LOCAL CABLE or SWITCH-
BOARD CABLE.

11.05 CAD References: The following sources
provide more detailed information about
CADs:
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(a) Section 800-610-153 — Cabling Diagrams for

Schematic Circuit Drawings. This BSP con-
tains detailed information on the content and for-
mat of CADs.

(b) Section 800-613-155 — Specific Requirements
for Numbering and Lettering Terminal Strips

(¢) Section 800-613-158 — Specific Requirements
for Numbering and Lettering Distributing
and Protector Frames

(d) Section 005-150-101 — Wiring symbols, ab-
breviations, and definitions. Graphic and
letter symbols used in CADs are defined here.

12. BLOCK DIAGRAMS

12.01 Purpose: Block Diagrams (BDs) represent,

with blocks and a minimum of connecting
lines, the significant functional relationship between
FSs or groups of FSs on an SD, SDs of a system, and
SDs of connecting systems.

12.02 Types: The three principal types of BDs and
a brief description of their contents and rela-
tion to each other are as follows:

(a) FS BDs: These BDs show the functional re-

lationship between the FSs of an SD. Thus,
an SD may have one or more FS BDs depending on
the number of FSs in the entire SD. The number
of leads that a signal path line represents is shown
in parentheses at the originating ends of connecting
lines. On long lines and for interrupted lines, the
number of leads is shown at both ends of the lines.
See Fig 17B for an example of an FS BD.

(b) Circuit BDs: These BDs show the functional

relationship between groups of FS BDs and
possibly other related circuits. They are used only
when an SD contains more than one FS BD as ex-
plained above. In general, single connecting lines
between blocks are sufficient for conveying block
interrelations. To aid in this, lines are labeled with
word descriptions of the essential functions. See
Fig 17A for an example of a Circuit BD.

(¢) System BDs: These BDs show the interrela-

tionship of SDs that make up a system. They
are prepared only when three or more SDs connect
to make up a system. These BDs are shown on
separate SDs and the words SYSTEM BLOCK DI-
AGRAM are included in the drawing title box.
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Lead designations and signal flow arrowheads are
shown only if they will clarify the ecircuit. See
Fig 17C for an example of a System BD.

12.03 System Application Diagram: A System

Application Diagram shows how the SDs of
one system connect to SDs of related systems. This
diagram is prepared when it will help explain how a
particular system fits into a larger system. See
Fig 17D for an example.

12.04 BDs As Information Notes: In addition to
the BDs mentioned above, abbreviated BDs
or simplified schematics may be shown in the D# sec-
tion of an SD as part of the 300 Series Information
Notes. However, any of the BDs mentioned in para-
graph 12.02 may not be shown as Information Notes.

13. CIRCUIT PACK SCHEMATICS ON AN SD

13.01 Use of J Section:. The preferred method of

documenting a Circuit Pack (CP) is on a Cir-
cuit Pack Schematic (CPS) drawing for apparatus
coded circuit packs and on an Equipment Product
Schematic (EPS) drawing for equipment coded cir-
cuit packs; however, when a small project has only a
few circuit packs unique to that particular project,
the J section of an SD may be used. See Fig 18 for
an example. A general description of a circuit pack is
given in paragraph 2.08.

13.02 J Section Contents: A J section should con-
sist of the items listed below. Each item is

explained in detail beginning with paragraph 13.04.
The arrangement of a J section depends on the
amount of information to be documented and number
of sheets required.

(a) Circuit Diagram

(b) Symbol

(c) Component List

(d) Manufacturing Reference Table

(e) Input/Output Information

(f) Circuit Description

(g) Notes

Page 24

(h) Record of Changes Table

(i) Manufacturing Test Requirements.

13.03 Numbering of Sheets: The J section letter

and sheet number are shown on each sheet as
a suffix to the drawing number. For example, on
SD-27827-01-J1, the J1 represents section J, sheet 1.
When more than one sheet is required to document a
CPS code, all the sheets for that particular code are
assigned the same sheet number but have different
lettered suffixes beginning with the letter A. For ex-
ample, if a CPS code required three sheets, the sheets
would be numbered J1A, J1B, and J1C.

13.04 Circuit Diagram: The circuitry of a circuit
pack is represented in the Circuit Diagram.

Some basic requirements for its arrangement an

representation are as follows: ‘

(a) Reading Direction: Diagrams are drawn so

that signal flow is from left to right or top to
bottom. When signal flow does not conform to ei-
ther of these two methods, the direction of flow is
indicated by directional arrowheads on the leads.
Bidirectional signal leads are also indicated by ar-
rowheads. '

(b) Diagram Enclosure: To clearly depict and

locate CP terminations, the entire CP di-
agram is enclosed within boundary lines as shown
in Fig 18. When a CP requires more than one
sheet, the boundary lines are continued from sheet
to sheet by leaving the boundary lines of the mid-
dle sheets open on both sides of the diagram.
Heavy vertical lines are used to indicate CP pin
terminations at the open sides. The boundary lines
on the first and last sheets are open-ended only on
one side, as applicable.

(c) Designations of Components: Reference

designations are assigned to all components
and are based on the class of hardware to which
each component belongs.

13.05 Symboel: A CP symbol represents the CP on

an FS and is an abbreviated diagram of the
CPS circuitry shown in the J section of an SD draw-
ing. The duplication of the symbol in both the B#
and the J sections is avoided when the symbol is
shown in its entirety at one location in the
B# section. In this case, the words AS SHOWN IN
FS appear under the caption SYMBOL in the



J section. When a CP symbol is not shown in its en-
tirety at one location in the B# section, it is shown in
the J section under the caption SYMBOL (see
Fig 18). An abbreviated symbol is a combination of
analog symbols, logic symbols, or higher level rec-
tangular symbols. The relationship of the CPS di-
agram and the symbol is accomplished by bracketing
areas of circuitry in the CPS figure and indicating
the function above the bracket. These functions are
then represented by symbols in the SYMBOL di-
agram.

13.06 Component List: A Component List pro-

vides the designations, location (in some
cases), and codes of all components mounted on the
circuit pack. Each CPS has a component list. Com-
ponent classifications are listed on a noun-first basis
beginning with integrated circuits (Circuit, Integrat-
ed), followed by relays and then other components in
alphabetical order. = Components under each
clagsification are listed in numeric-alpha order of
their reference designations. Tables used for relays
are the same type used in the APP FIGs
(C# section) of an SD.

13.07 Manufacturing Reference Table: The en-

tries in this table consist of the CP code and
the connector requirements of the printed wiring
board and frame. When CP documentation is bor-
rowed from one project and is used in another, the
Manufacturing Reference Table of the ‘“borrowing”
project will show the words CONTROLLING
DRAWING followed by an SD number.

13.08 Input/Output Information: Information
concerning the status of CP inputs and out-
puts during operating conditions is listed under the
heading INPUT/OUTPUT INFORMATION. This in-
formation may consist of the following items:

(a) Function of inputs or outputs and'applicable
conditions

(b) Definition of lead designations

(c¢) Signal level — logic states (1 and 0) and ap-
plicable voltage levels

(d) Signal shape if other than common square
waves

(e) Requirements for synchronization among in-
puts and outputs
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(f) Propagation delay of signals from inputs to
outputs

(g) Conditions of polarity shift
(h) Operating requirements for relays.

When it is more convenient to include input/output in-
formation in the Circuit Description (see para-
graph 13.09), a reference is entered under the head-
ing INPUT/OUTPUT INFORMATION that reads
SEE CD-XXXXX-01.

13.09 Circuit Description: A Circuit Description

(CD) provided in the J section sheets for
each CP explains the internal operation of the circuit
pack. These other types of information may be in-
cluded in the CD of the circuit pack:

(a) Reference to logic and truth tables on the
drawing

(b) Reference to sequence charts, timing charts,
and waveforms shown on the drawing

(c) Information concerning the sequence in which
voltages are to be applied or removed, or oth-
er such precautionary information

(d) Component adjustments that may be neces-
sary

(e) Reference information on the use of the cir-
cuit pack with other circuit packs

(f) Any additional information that clarifies the
CP circuit operation.

13.10 Notes: Information, usually common to a CP

as a whole, that is not listed in any of the
previously described sections of a J sheet, is listed
under the heading NOTES. Some information that
may be included under NOTES is:

(a) Units of capacitance and resistance that gen-
erally apply throughout the documented
circuitry.

(b) Common battery and ground terminal table
for integrated circuit devices. The codes are
listed in numeric-alpha order.

(¢) Integrated circuit information.
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(d) Requirements for grounding spare integrated
circuit device inputs.

(e) Component code and value table for CPSs
that document the circuitry of more than one
coded CP.

(f) Switchtop information.

13.11 Record of Changes Table: Circuit pack
modifications identified by option letters are
recorded in this table. The method of recording in-
formation in this table is similar to that for the
Record of Changes Table in the D# section of a
drawing (see paragraph 7.11). ' ’

(a) CD Record: Circuit modifications may be

described in the Circuit Description (CD) of
the SD (see paragraph 16.01); however, this
method is not preferred.

(b) Controlling and Noncontrolling CPS:

When the controlling CPS is borrowed and
shown on another drawing, the Record of Changes
Table is shown only on the controlling drawing.
However, any circuitry modifications are shown on
both drawings.

13.12 Manufacturing Testing Requirements:
Manufacturing testing requirements for a CP
may be documented in one of the following ways:

(a) An X Specification or other type of

specification may be used for apparatus- or
equipment-coded CPs when requirements are ex-
tensive or when many requirements are common to
several CPs. A reference to this specification is
provided in the MANUFACTURING REFER-
ENCES TABLE (see paragraph 13.07).

(b) When the requirements -are minimal, they

may be placed on the CPS following the Cir-
cuit Description in the J section under the heading
of “MANUFACTURING TEST REQUIRE-
MENTS”.

13.13 Modification Indications: Circuit pack
modifications may be indicated by either of
the following two methods:

(a) Option Letters: Option letters are assigned

independent of FS option letters and do not
appear in the Option Index located in the A section
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of an SD. Modifications indicated by option letters
are recorded in the Record of Changes Table on the
J sheet (see Fig 18).

(b) Line-Out Method: When this method is used,
" the replacing information is shown adjacent to

the lined-out information (see Fig 18). . This

method is used as follows: »

(1) When the electrical value of a particular
component code changes from nonstandard
to standard (see resistor R3 in Fig 18).

(2)  When one ¢omponent is replaced by another
that is electrically and mechanically inter-
changeable.

14. CIRCUIT MODU‘I.E SCHEMATICS ON AN SD

14.01 The preferred method of documenting circuit

modules (CMs) is on the circuit pack
schematic on which they are used (ie, on the stand-
alone CPS drawing or on the SD J section circuit
figure). CMs are enclosed in boundary lines in the
CP circuit figure and are designated CM1, CM2, etc.
CMs are listed in the CP component list under the
heading MODULE, CIRCUIT. When a CM is used
on more than one CP code which is documented in the
J section, the CM may be documented in the
K section and is designated according to its code, eg,
CMXX15. The information required to document
CMs in the K section is similar to that required for
CPs in the J section and is formatted in a like
manner.

15. LOCATING INFORMATION ON THE DRAWING

15.01 Methods Used: The various items of infor-

mation contained on the SD are readily found
by means of ‘the indexes, the sheet coordinates, and
the cross-referencing arrangements furnished as part
of each drawing.

The following paragraphs explain how to locate typi-
cal information.

15.02 FS Information:

(a) To locate contacts of relays and other com-

ponents, refer to the APP INDEX. First find
the category heading of the type of component, eg,
relays. Then find the designation of the particular



component in question and read across to the APP
FIG column to determine in which APP FIG it is
located. Next, find on which C# sheet the APP
FIG is located by referring to the Sheet Index or
scanning the C# sheets. When you find the APP
FIG, look under the component heading and find
the designation of the particular component. Then
read across to the LOC column to find the F'S sheet
coordinates.

(b) To determine the resistance and capacitance
of networks, note the number shown in the
network symbol on the F'S. Next, refer to the Net-
work Values Table located in the D section CIR-
CUIT NOTES where the resistance and capaci-
tance for the corresponding number can be found.
The code of the network is given in the APP FIG.

(¢) Leads to connecting circuits are traced by

their lead designations. If a lead is being
traced from circuit X to circuit Y, note in circuit X
the designation of the lead and the title of the con-
necting circuit (circuit Y in this case). In the Lead
Index of circuit Y, find the title of circuit X.
Under this title find the designation of the lead and
read across to the F'S LOC column to find the FS
coordinates.

15.03 APP FIG Information: To determine the

complete ordering information for all com-
ponents shown on the FSs, refer to the APP INDEX
to determine in which APP FIGs they are located.
Next, find on which C# sheets the APP FIGs are lo-
cated by referring to the Sheet Index or by scanning
the C# sheets of the drawing. When the APP FIGs
are found, look under the component headings and
find the designations of the particular component.
Then read across to the CODE column to find the
complete ordering information.

15.04 SC Information: To determine in which SC

a relay, electron tube, etc, is located, refer to
the SC Index if there is one. Otherwise, refer to the
APP INDEX to determine in which APP FIG the
component is located. Then scan the SC headings
above the SC diagram to determine which APP
FIG(s) they represent. If a particular SC represents
the APP FIG in which the component is located, the
component will be shown in that SC.

16. CIRCUIT DESCRIPTIONS

16.01 Definition and Purpose: A Circuit Descrip-
tion (CD) describes the operation of the cir-
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cuit. It also provides engineering, operating, testing,
and maintenance information that applies specifically
to that circuit.

16.02 Location of CD Information: Each CD
bears the same 5-digit number as its associ-
ated SD. Each reissue of an SD is covered by a reis-
sue of the CD or by a CD appendix. Added connect-
ing circuits, changed working limits, changed operat-
ing sequence, etc, are explained in the CD. Circuit
Descriptions for circuit packs as covered in para-
graph 13.09 are shown in the J section for each CP.

16.03 Contents: The information contained in a
CDis arranged in sections, as follows:

(a) Section I - General Description: This sec-

tion of a CD briefly states the purpose and
gives a general description of the operation of the
circuit.

(b) Section II - Detailed Description: This sec-

tion includes details of what the circuit is in-
tended to do and how it performs those functions.
It includes a description of all features, functions,
figures, and apparatus and wiring options. Option
ratings are not given. The purpose of relays with
core symbols such as SO, SR, ete, and any special
contact sequences is also explained.

(¢) Section III - Reference Data: This section
provides the following information, in the ord-
er given:
(1) Working Limits
(2) Functional Designations
(3) Functions of the Circuit
(4) Connecting Circuits

(5) Manufacturing Testing Requirements.

In addition to the information listed above, the fol-
lowing information is given, if applicable:

(6) Alarm Information
(7) Taking Equipment Out of Service (TEOS).
(d) Section IV - Reasons for Reissue: This sec-

. tion describes and gives the reasons for
changes made on reissues of the drawing.
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16.04 Abbreviated CDs: A CD containing limited

information is prepared on a temporary basis
when project schedules make it impossible to initially
prepare a complete CD to accompany the release of
the SD. However, a complete CD is prepared and
released with a later reissue of the SD. Information
in an abbreviated CD is as follows:

(a) Section I - General Description

(b) Section III - Reference Data
(1) Working Limits

(2) Connecting Circuits.
REASONS FOR REISSUE

1. The BSP title was changed from ‘“Detached-
Contact-Type Schematic Drawings (SDs) Descrip-
tive Information” to “Circuit Schematic Drawings
(SDs) Descriptive Information.” The specific
reference to detached-contact-type schematics was
eliminated to provide a more generic title to ac-
commodate the SD- drawing as it has evolved over
the years.

2. Part 1, General, was revised to indicate the draw- -

ing number identification scheme of an SD and to
remove exclusive reference to switching systems.
Paragraphs 1.04 through 1.10 were transferred to
Part 2.

3. Part 2, Evolution of the SD- Drawing, which in-
corporates former paragraphs 1.04 through 1.10 of
Part 1, was created to provide an explanation of
the evolution of the SD- drawing to its present
format. Included in this explanation is the addi-
tion of Block Diagrams, Circuit Pack Schematics,
and Circuit Module Schematics to the existing
groups of SD- drawing information and the parti-
tioning requirements of the SD into“Engineering
and Manufacturing Only” (E&M Only) and
“Operation and Maintenance” (O&M) categories.
A specific symbol, ‘#’, used to identify the O&M
information is explained in detail.

4. Part 3, Arrangement of Information on SD-
Drawings, formerly Part 2, was revised to:

(a) Include an explanation of the preparation and

arrangement of information on an SD- draw-
ing due to the latest partitioning requirements of
the information into E&M Only and O&M
categories

Page 28

(b) Include the date on which the partitioning re-
quirements became effective

(¢) Include a description of the acéessory infor-
mation (drawing identification information)
that appears on SD- drawing sheets

(d) Include an explanation of the method used to
insert sheets in a drawing

(e) Explain three groups of information, ie, Block
‘Diagrams, Circuit Pack Schematics, and Cir-
cuit Module Schematics

(f) Describe the method used to number sheets

(g) Expand the explanation of coordinate loca-
tions.

. Part 4, Indexes and Supporting Information, for-

merly Part 3, was revised to:

(a) Include information for listing circuit packs in
the Apparatus Index

(b) Provide an explanation of the Lead Index
Connecting Circuits Table

(c) Provide an explanation of the Designation
Mnemonic Index

(d) Provide details of the expanded Option Index

Table which now includes two additional
columns titled RATED ON ISSUE and REF
NOTES

(e) Describe the latest sheet index that is used on
SD- drawings.

. Part’5, Functional Schematics, formerly Part 4,
was revised to: ’

(a) Provide additional information on F'S symbols
(b) Provide reference to Section 005-108-111

(ci Add conventions for depicting line symbols
and circuit pack symbols on FSs.

. Part 6, Apparatus Figures, formerly Part 5, was

revised to:
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f'r:_
(a) Include methods of representing circuit packs,
component assemblies, diodes, and inductors in
the Apparatus Figure (APP FIG)

(b) Modify the method for representing jacks,
plugs, and cords in the APP FIG

(¢) Clarify the listing of networks.

8. Part 7, Notes and General Circuit information,
formerly Part 6 was revised to:

(a) Include the latest arrangement of note infor- ~

mation due to the partitioning of the SD-
drawing into O&M and E&M Only categories

(b) Update the BSP reference.

9. Part 8, Sequence Charts, formerly Part 7, was re-
vised to:

(a) Include information for electronic circuitry se-
quence charts

(b) Update the BSP reference.

10. Part9, Circuit Requirements Tables, formerly
Part 8, was revised to update the BSP reference.

11. Part 11, Cabling Diagrams, formerly Part 10,
was expanded to:

(a) Indicate the assignment and identification of
connecting devices

(b) Indicate the use of CADs
(¢) Provide spare terminal information

(d) Explain the use of distributing frame terminal
strips

(e) Provide a list of references.

12. Part 12, Block Diagrams, was added to explain
the various types of Block Diagrams (BDs) such
as F'S BDs, Circuit BDs, System BDs, and Sys-
tem Application BDs.

13. Part 13, Circuit Pack Schematics on an SD, was
added to explain the use, format, and contents of
Circuit Pack Schematics on an SD- drawing.
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14. Part 14, Circuit Module Schematics on an SD,

was added to explain the use, format, and con-

~ tents of Circuit Module Schematics on an SD-
drawing.

15. Part 16, Circuit Descriptions, formerly Part 12,
was revised to:

(a) Explain the CD numbering scheme

(b) Explain the definition, purpose, and content of
aCD

(¢) Add information on abbreviated CDs.

16. Fig 1 was revised to indicate the various methods
of showing sheet indexes for drawings issued be-
fore and after September 1, 1980.

17. Fig 2 was revised to indicate latest methods of
showing information in the Apparatus, Lead, and
Option Indexes and to show a Lead Index Con-
necting Circuits Table.

18. Fig 3 was added to show a Designation Mnemonic
Index.

19. Fig 4 was revised to indicate the latest methods
of showing miscellaneous information, and to add
line symbols and circuit pack information.

20. Fig 5 was revised to indicate the latest methods
of showing miscellaneous information and to add
examples of flat-spring relays, circuit packs, com-
ponent assemblies, cords, jacks, and plugs.

21. Fig 6 was revised to remove the TERM DESIG
column.

22. Fig1, 9, 10, and 13 were revised to indicate the
latest methods of showing column headings.

23. Fig 11 was revised to show the latest methods of
indicating resistanc