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1. GENERAL 

8 

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 cir,cuits 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 
preparatioii 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. 

(c) Used 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 SO- DRAWING 

2.0 1 Since about .1928, SD- drawings have been 
prepared in "attached" form. That is, the in­

dividual relays, jacks, keys, coils, tubes, etc, 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 circuit, 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 circuit 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 func­
tion path. 

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 

) 
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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 
repreaentation 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 (FSs, 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. Circuit 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. Sectionaliz:ed and Nonsectionaliz:ed SDs 

2.09 Until late 1980, SD- drawing groups were ar-
ranged in sectionalized or nonsectionalized for­

mats depending on certain requirements. Nonsection­
aUzed 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 

2.1 0 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 information 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, 
etc. 

(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
tions not having a '#' symbol, ie, A1, D1, etc. 

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 SO- DRAW­
INGS 

A. General 

3.01 Requirements for a Seetionalized 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 
(FSs) 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 
cooe, 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 Nu,mbering of Sheets: The methoo 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, etc, 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 1). 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 
O&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 

ARRANGEMENT OF INFORMATION 
ON SECriONALIZED 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 Mooule 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 8 

PARTITIONING OF "E&M" ONLY "O&M" 
INFORMATION ON AN SD 

(AFTER SEPTEMBER 1, 1980) 

SECTION CONTENTS 

A 

A# 

B# 

C# 

D 

D# 

E# 

F# 

G 

G# 

Sheet Index 
Supporting Infonnation 
Option Index 

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

Functional Schematics (FS) 

TABLE B (Contd) 

Apparatus Figures (APP FIG) 

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

Equipment Notes (200 Series) 

Infonnation 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) 

Sequence Charts (SC) 

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

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

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

ISS 3, SECTION 005-109-101 

SECTION CONTENTS 

H# Block Diagrams (BD) 

J Circuit Pack Schematics (CPS) 

K Circuit Module Schematics (CMS) 

D. Sectionalized Drawings (Common Practices) 

3.09 MiBBing 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 nutnbered J1A, J1B, and J1C. 

3.11 Inserted Sheet: On some reissued drawings, a 
new sheet of infonnation 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#ll, 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#, 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 7H5 referred to in the B# section means 
SheetB#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/A4. 

E. Nonsectionalized 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. 

3.1 S Numbering of Sheets: All sheets 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, th.e 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 lndu: 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 

1 
(and 2 

if 
required) 

Subsequent 
Sheets 

CONT!NTS 

Sheet Index 
Supporting Information 
Apparatus Index 
Lead Index 
Option Index 
Transmission Test Requirements 

Table 
W OI"king Limits 
Circuit Notes (100 Series) 
Equipment Notes (200 Series) 
Information Notes (300 Series) 
Cross-Connecting Information 

Notes (400 Series) 

Functional Schematics (FS) 
Apparatus Figures (APP FIG) 
Sequence Charts (SC) 
Circuit Requirements Table (CRT) 
Timing Requirements Table (TRT) 
Cabling Diagrams (CAD) 
Block Diagrams (BD) 

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 (FS). 

(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 Circuit 

Requirements Table (CRT). 

) 

) 

) 
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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. 

4.02 Format of Sheet Index for Sectionalized 
Drawings 

(a) SDs Initially Issued Before September 1, 
1980: Fig lA 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, Cl, 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 IBBued After September 1, 
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 lB. 

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 lC. 

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 

ISS 3, SECTION 005-1 09-1 01 

Tables, etc. The Supporting Information Table al­
ways appears on the first sheet of an SD- drawing. 
See Fig lD. 

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, etc. This 
table is divided into four columns arranged as fol­
lows: 

(1) The DESIG colunm lists the component 
designations in numberic-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 FS sheet number 
and location coordinates of the compon~~ts. 
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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 A"angement 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
ties 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 
FS figures, the coordinate location for the center of 
the bracket is listed for those leads. 

(c) 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 Inda":il: 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 
ZZ, YA to YZ, ending with AA to AZ. 

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

(c) 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 provided. 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 FSa 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 FSa: 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 Abbreviation• and Condensed Patterns: 
Abbreviations and condensed patterns may be 

used on FSs. However, an FS 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. 

Page 11 
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6. APPARATUS FIGURES 

A. General 

6.01 Ducription: 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 
contents of 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 C()ntaining 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 EIW (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 

(c) Option Designation 

Page 12 

(d) Code (Complete Ordering Information) 

te) 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 Repreaentation: 
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. 

) 

) 

) 



J 

1 
./ 

(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 CPa: 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 CQlumn 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 (FSISYM) entry or the word SPARE in the 
DESIG column indicates that the element identifier 
does not apply to that particular CP . 

(c) 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 FS 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. 

(c) 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 
MB 
M-B 
MBM 
MM 
M-M 
B 
BM 

BMB 
BMM 
BM-M 
EB 
EBM 

EM 
EMB 
PB 
PBEM 

PBM 
PM 
PMEB 

Make 
Make Break 
Make-Break 
Make Break Make 
Make Make 
Make-Make 
Break 
Break Make (Nonsequence 

transfer) 
Break Make Break 
Break Make Make 
Break Make-Make 
Early Break 
Early Break Make (Sequence 

transfer) 
Early Make 
Early Make Break (Continuity) 
Prelinrlnary Break 
Preliminary Break - Early Make 

(Preliminary continuity with 
respect to late contacts) 

Prelinrlnary Break Make 
Prelinrlnary Make 
Prelinrlnary Make - Early Break 

(Prelinrlnary transfer with 
respect to late contacts) 

6.11 Split Contacts: When separate functions on 
different FSs 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 FS. This avoids leads between FSs. The double 
location is given in a footnote referenced by letters a, 
b, etc, 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 MTDIW ( ) 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 "112" 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 tb.e 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, AO, 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. DV A, 
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 FS. 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 293-type relay whose 
parts are shown separated throughout the 

FSs. The table is designed so an FS location can 

) 

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

(c) 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 Contad Relays 

6.15 Mercury contact relays (see table for 275- and 
276-type relays in Fig 51) 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 

863 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 there­
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. 

(c) The code 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 FS 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 circuit, a table 
similar to a circuit pack table may be used. 

F. Connedors 

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 lndudors 

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. 

I. 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 FS 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 FS location of the contacts, the 
option (if any), and the code (see ALand BM jacks) 
are also provided as shown. When all parts of a jack 
appear at one FS 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 Keyr: The springs of each key 
are numbered to identify the detached contacts 

of the key on the FS.- Keys are numoereii 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 
single- 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) Pushbr&tton· and Turnbutton-Type Keya: 
The springs of pushbutton- and turnbutton­

type keys mounted with their contact terminals 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 
monnted 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 

) 
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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
tains is the notation SEE CONNECTOR. See 
Fig 5P. 

N. Potentiometers, Redifiers, 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. 

0. 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. 

(c) For resistor D, the required tolerance is 
specified by Ll, L2, or L3 (corresponding to 

±5 percent, ±10 percent, or ±20 percent). Also, 
the required resistance value is shown. 

P. Seledors 

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 FS 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 FS 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. 

(c) 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 mie 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 FS 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 cmnponents 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 CIRCUn INFORMATION 

A. Circuit 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 
Notes 

Circuit 

(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: 

} 

) 

) 
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(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 

t' 

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. 

(c) The POTENTIAL column lists the nominal 
potential of the batteries, the abbreviation 

G RD 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. 

(c) 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, etc. 

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 ot a general nature which cannot be correctly 
listed with the other categories of notes. They cover 
interrupted intervals of tiniing, normal post springs, 
position of switches, direction of transmission, block 
diagrams, theory schematics, etc. 
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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 

(3) Note 303 - Record of Changes Table 

(4) Notes 304-399 - Miscellaneous Information 
Notes 

7.09 Unit of Valuu Note JtJI: 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. 

(c) The APP OR WRG column lists the letter­
designated component or wiring options that 

must be provided to obtain the associated 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: 
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(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. 

(c) 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 Only. 

(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 ). 
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(c) 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 

(c) Maximum conductor loop 

(d) Minimum insulation resistance 

(e) Earth potentials 

(f) Sleeve resistance 

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

Fig 11 shows a typical Working Limits Table. 
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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, etc. 

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, etc (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. 

(c) 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. 

1 0.01 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 AIBignment 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. 
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( ~) 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. 

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

(d) Information about iriternallead connections is 
given in sufficient detail so the leads can be 

traced on the FS. 

(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 Referencea: 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 

(c) 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 Purpuse: 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. 

(c) 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 circuit. 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 
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(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 
~ould be numbered JlA, J1B, and JlC. 

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

Some basic requirements for its arrangement and 
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 Symbol: 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 
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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 
classification 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 

ISS 3, SECTION 005-1 09-1 01 

(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. 

(c) 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 component is replaced by another 
that is electrically and mechanically inter­

changeable. 

14. CIRCUIT MODULE 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 ~llowing 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 
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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 colwnn to find the FS sheet 
coordinates. 

(b) To determine the resistance and capacitance 
of networks, note the number shown in the 

network symbol on the FS. 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. 

(c) Leads to connecting circuits are traced by 
their lead designations. If a lead is being 

traced from circuit X to circuitY, note in circuit X 
the designation of the lead and the title of the con­
necting circuit (circuitY 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 FS 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 De/inition 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 
CD is 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, etc, and any special 
contact sequences is also explained. 

(c) 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 - Gen,eral Description, 

(b) Section, III- Referen,ce 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 
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(b) Include the date on which the partitioning re­
quirements became effective 

(c) Include a description of the accessory 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. 

5. 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. 

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

(a) Provide additional information on FS symbols 

(b) Provide reference to Section 005~108-111 

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

7. Part 6, Apparatus Figures, formerly Part 5, was 
revised to: 

) 
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(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 

(c) 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. Part 9, 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 

(c) 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 FS 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 
a CD 

(c) 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 circ~t 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. Fig 7, 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 resistances. 

24. Fig 16 was revised to add distributing frame ter­
minal strips, connectors used as TSs, and methods 
of showing shop and installer wiring on TSs. 

25. Fig 17 A through D was added to show examples 
of Block Diagrams. 

26. Fig 18 was added to show a CPS documented in 
the J section. 
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APPARATUS I NOEX 

T LOCATION 
EQPT LOC I FS IAf'P F 16. 

DES I G I LOCATION 

I FS lAPP FIG .1 EQPT 

PACKS, CIRCUIT RELAYS 

032-01 205 3 A 1C1 1 
032-03 2C5 3 
032-05 2Cb 3 
032-07 2D8 b 

034-01 SCo 2 
034-03 1C8 2 
034-07 bDO 2 
034-11 1 B3 1 

034-13 201 5 
034-15 2D 2 
0}4-17 a co 2 
034-21 7F4 4 

OJ4-2J 4GO 4 
034-25 4G7 4 
034-29 3F4 2 CAPAC I TORS 

C1 3C7 4 
C2 3C8 4 

CONNECTORS 

MSG SGS 2 

RCVG bF5 3 

TRMTG 565 2 

OESIG I LOCATION 

I FS lAPP Fl6.1 EQPT 

PACKS, CIRCUIT 

AA JF4 2 034-29 
LMO 2C5 3 032-03 COI\VERTERS 
LM1 2Cb 3 032-05 
p 7F4 4 034-21 CVA 3G2 

PVE 205 3 032-01 
RP1 bOG .2 034-07 
RP2 201 5 034-13 
TLO 460 4 034-23 

TL1 467 4 034-25 

INDUCTORS 

L1 bG5 2 

l2 8F5 3 

JACKS 
SEE 
COI'l£CTORS 

Fig 2A-Apparatus Index 

LEAD INDEX CONNECTING CIRCUITS 

CIRCUIT TITLE. 

ALL MARKERS BUSY OR ALL TRANSVERTERS BUSY CKT 
AUTOMATIC MONITOR REGISTER AND SENDER TEST CKT 
AUTOMATIC PROGRESSION TRUNK TEST CKT 

CENTREX TRAFFIC REGISTER TRANSLATOR CKT 

FOREIGN AREA TRANSLATOR CONNECTOR CKT 

REGISTER PRIOR I TY Ll NK CKT 

SENDER CKT 
SERVICE OBSERVING REGISTER CONNECTOR CKT 
SERVICE OBSERVING TRUNK SELECTION & CONTROL CKT 

TRAFFIC REGISTER CKT 
TRAFFIC USAGE RECORDER CKT 

c 

CKT 
LEAD 
INDEX 
toe 

18A2 
1882 
18£2 

18G2 

18A4 

20E1 

20G1 
20A2 
20C2 

20f2 
20A3 

-
J 

Fig 28-Lead Index Connecting Circuits Table 

LEAO INDEX 

DES I G LOCIIT I ON 
FS I CAD 

DES I G LOCATION 
I fS I CAD 

POWER DISTRIBUTION CKT 
CALL STORE SELECTOR 0 CKT 
CALL STORE SELECTOR 1 CKT AA 580 1 D8 

PROGRAM STORE DATA fKT A6 561 1 D8 
SIGNAL COMPARATOR CKT AC 581 1 D8 

AD 580 1 D8 
OAO BE2 5B7 
080 BE2 5B7 GRO 580 1 DB 
oco BE2 5B7 
000 BE2 5B7 

OEO 8[2 587 
OFO SE2 587 

RESET INDICATOR CKT 

RST1-0 1Gb 184 
RST2-C 1Gb 1 B4 

CENTRAL PULSE 
RST3-0 1Gb 164 

DISTRIBUTION CKT 

OEN02N bA'i 304 
OEN02P bAS 304 
OEN12N bAS 304 
OEN12P bAS 304 

1 EN012N ?AS 404 
1 EN012P 7A5 4J4 
1 EN12N 7A5 404 
1 EN12P ?AS 404 TELETYPEWRITER CKT 

OADOON 7M bA1 
OADOOP ?M bA1 
OAD01 N ?M bAl 
OAD01 P 7A4 cAl 

OADO 2N 7A4 bAl 
OADC2P 7A4 bA1 
OAD03N 7A4 bA1 
OAD03P 7A4 bAl 

CQ;~MUN I CAT I ON BUS 
TERM I NAT lNG CKT 

OA004N ?A4 bA1 
OAD04P 7A4 bA1 
OAOOSN 7A4 bA1 

OAOOON iBb 1 EO OA005P 7A4 bAl 
OADOOP 181> 1 EO 
OA001 N 1Bb 1 EO 
OA001 P 1Bb 1 EO 

A012N SA2 bA1 
A012P 8A2 bA1 
AD13N 8A2 cAl 

OAD02N 2Bb 2EO AD13P 8A2 bAl 
OAD02P 28b 2EO 
OAD03N 28b 2EO 
DADO 3P 26b 2EO 

AD14N 8A2 bA1 
AD14P 8A2 bA1 
A015N BA2 bA1 

OA004N 3Bo 3EO A015P 8A2 bAl 
OAD04P 386 3EO 
OADOSN 386 3EO 
OA005P 38b 3EO 

AOlbN BA2 &Al 
AD1bP 8A2 &Al 
AD17N 8A2 bA1 

AD12N 180 4EO AD17P 8A2 bA1 
AD12P 180 4£0 
AD13N 180 4£0 
A013P 160 4£0 

A014N 280 lEO 
A014P 280 lEO 
A015N 280 1 EO 
AD15P 280 1£0 

A01bN 380 2EO 
AOlbP 380 2EO 
A017N 380 2EO 
A017P 380 2EO 

TIMING CKT 

F1 2E4 
1•11 1f5 
Nl 1F5 
Pl 2E4 

R1 1 F5 
51 1 F5 
11 1 FS 

DIGITAL TAPE 
RECORDER CKT 

RO 5G5 
Rl 5G5 
RAO 5G5 
ROO SGS 

REO 5G5 

Fig 2C-Leacl Index 

ISS 3, SECTION 005-109-101 

OPT I ON INDEX 

APP RATED REF OR ON LCCAT ION 
WRG ISSUE NOTES 

z STO 1 2A4, 2A5, 2AE. 

y STD 1 2A4, 2A5, 2AE. 

X STO 1 APP' FIG. 3, 
2f4,2FE. · 

w STD 1 APP FIG. 3, 
2f4, 2Fb 

Fig 20-0ption Index 

DESIGNATION MNEMONIC INDEX 

MNEMONIC 

AASCSA 
AASPKA 
AASR 
AASW 
A AS XX 

CSMC 
CSMM 
DARCSA 
DAR XX 
MTCCS 
PAP 
PARCSA 
PAR XX 
READ 
SCCSA 
SCP 
SCXX 

WRITE 

FS NO. 

54 
65 
65 
65 
&5 

52 
52 
54 
25 
105 
23 
54 
23 
52 
54 
35 
35 

52 

OEFINI TION 

AUXILIARY UNIT SEQUENCER TO CS ADDRESS BUS 
AUXILIARY UNIT STORE ADDRESS REGISTER- PARITY BIT 
AUXILIARY UNIT STORE ADDRESS REGISTER- READ BIT 
AUXILIARY UNIT STORE ADDRESS REGISTER- WRITE BIT 
AU.XILIARY UNIT STORE ADDRESS REGISTER BIT 
XX ( 0 THRU 21) 

CS CONTROL MODE Bl T 
MAINTENANCE MODE BIT 
SELECT DAR TO CS ADDRESS BUS 
DATA ADDRESS REGISTER BIT XX (00-24) 
CALL STORE MAINTENANCE MODE CONTROL 

. PROGRAM ADDRESS PARITY 
SELECT PAF TO CSA 
PROGRAM ADDRESS REGISTER BIT XX (00-23) 
READ BIT ON ADDRESS 
SELECT SC TO CS ADDRESS BUS 
STACK COUNTER PARITY 
STACK COUNTER Bl T XX (0 THRU 5) 

WRITE BIT ON ADDRESS 

Fig 3-Designation Mnemonic Index 

Fig 2A, 28, 2C, 2D, 3 
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NOTES 

1. AN FS SHOWS THE INTERCONAECTIONS REQUIRED IN A CIRCUIT FOR A FUNCTION OR A GROUP 
OF FUNCTIONS. 

2. ALL WIRING, BOTH NONOPTIONAL AND OPTIONAL, AND ALL APPARATUS OPTIONS INVOLVED IN 
WIRING, ARE SHOWN IN THE FS. 

3. THE SYMBOLS USED IN FSs ARE ILLUSTRATED AND DESCRIBED IN THE FIGURE; If NOT 
SPECIFICALLY COVERED HEREIN, THE SYMBOLS FOR SCHEMATIC DRAWINGS ILLUSTRATED AND 
DESCRIBeD IN BSP SECT I ON 005-108-111 ARE EMPLOY EO. 

4. A SYMBOL MAY BE TURNED IN ANY DIRECTION WITHOUT AFFECTING ITS MEANING 

5. EACH SYMBOL IS IDENTIFIED BY THE FUNCTIONAL DESIGNATION OF THE APPARATUS IT REPRE-
SENTS. THE FUNCTIONAL DESIGNATION IS SHOWN IN HEAVY LETTERING WHEN ASSOCIATED 
WITH ACTIVE APPARATUS SUCH AS RELAY'COILS, TUBES, ETC. WHEN ASSOCIATED WITH DE­
TACHED CONTACTS OF RELAYS, JACKS, KEYS, ETC., AND WITH CAPACITORS AND RESISTORS, 
THE FUNCTIONAL 0 ES I GNAT IONS ARE SHOWN IN Ll GHT LETTER I NG. 

b. AS ILLUSTRATED IN THIS FIGURE, A RELAY COIL IS DEPICTED BY A RECTANGLE. NOTE THAT: 

(A) THE RELAY >JINDING RESISTANCE OHM SYMBOL IS NOT SHOWN. 

(B) RELAYS WITH PARTICULAR OPERATING FEATURES SUCH AS SLOW OPERATE, SLOW 
RELEASE, POLAR,ETC., HAVE AN ABBREVIATION WITHIN THE RECTANGLE SYMBOL 
THAT COVERS THE PAR I CULAR OPERATING FEATURE WH I CH APPLIES. 

(C) INNER-END SYMBOLS ARE NOT SHOWN FOR SINGLE-WOUND AND POLAR RELAYS; THEY 
ARE SHQI;N FOR ALL OTHER TYPES OF RELAYS. 

7. HEAVY LINES ARE USED FOR TALKING AND FUNDAMENTAL LEADS; ALL CTHER LEADS ARE SHOWN 
IN Ll GHT LINES. 

8. SHORT DASH LINES ARE USED TO INDICATE CIRCUIT PATH CONTINUITY THROUGH LIKE INTER­
MEDIATE CIRCUIT ELEMENTS, AND ALSO TO INDICATE OMITTED SeCTIONS OF AN EXTERNAL 
CIRCUIT. 

9. DETACHED PAqTS OF APPARATUS COMPONENTS ARE IDENTIFIED BY BOTH THE FUNCTIONAL 
DESIGNATION OF THE APPARATUS TO WHICH THEY BELONG AND BY THEIR TER~11NAL OR ELEMDa 
IDENTIFIERS. 

10. DOUBLE-LINE BOXES ARE USED TO ENCLOSE INFORMATION FOR CO~IPLETING Cl RCUIT PATHS 
ON AN FS. DETAILED INFORMATION >IHICH IS SHOWN ELSEWHERE ON THE CIRCUIT OR IN 
ANOTHER CIRCUIT IS SHOWN WITHIN THE DOUBLE-LINE BOXES. THIS INFOR~1ATION IS NOT 
INTENDED FOR WIRING PURPOSES. 

11. UNASSIGNED CONTACTS OF RELAYS ARE NOT SHOWN IN THE FS. 

12. AN FS IS USUALLY GIVEN A TITLE, WHICH IS SHOWN BELOW THE FS NUMBER. 

13. COORDINATES ARE USED TO LOCATE THE POSITION OF APPARATUS ON EACH SHEET CONTAINING 
FSs. LETTERS E'~Ei~LY SPACED, ARE PLACED FROM TOP TO BOTTO~I ON THE LEFT- AND 
RIGHT -HAND EDGES OF THE SHEET. NU~IBERS, EVENLY SPACED, ARE PLACED FROM LEFT TO 
RIGHT ON THE TOP AND BOTTOM EDGES OF THE SHEET. THUS, COORD I NATE BS MEANS HOR 1-
ZONTAL Ll NE B, VERT I CAL COLUMN 5. 

14. THE MAKE, BREAK, AND TRANSFER CONTACTS OF RELAYS THAT ARE NORMALLY OPERAH.O ARE 
SHOWN IN THE SA~IE MANNER AS THOSE OF RELAYS THAT ARE NOR!>'~LL Y UNOPERATED. 
HOWEVER, AT THE CORE AND CONTACTS IN THE FS AND AT THE CODE IN THE APP FIG. FOR 
NORMALLY OPERATED RELAY AN ASTERISK (OR EQUIVALENT MARK) SHALL BE SHOWN. THE 
ASTERISK SHALL BE EXPLAINED IN A SHEET NOTE AS FOLLOWS: 

* RELAY NORMALLY ENERGIZED AT ALL TIMES. 

SYMBOLS 

1. 

2. 

3. 

4. 

A 
----48 

~It 

SG 
~ 
~ 

HM 

HM 
4BF 

SBR 8TR 

s-2500 

HM 

~ 0 ~ 0 

5. 
SG 
1)( 2T 

b. 

HM 
1 )( 

7. 

SG 
3 4B 

8. 

HM 

9. SG HM 

T-r 
-1SG -{HM 

10. 

MEANI N6 

BATTERY. NEGATIVE SIDE OF 48 VOLT POSifiVE GROUNDED 
BATTERY. THE LETTER (WHEN USED) DESIGNATES THE FUSE 
THROUGH WHICH BATTERY IS FED TO THE APPARATUS. WHEN 
OTHER THAN -48 VOLT BATTERY IS REQUIRED1 

THE DESIRED 
VOlTAGE AND POLARITY IS SHOWN IN PLACE uF -48. 

lillQill:!!l.. THE LETT~R (WHEN USED) DESIGNATES THE 

GROUND BUS TO WHICH THE LEAD IS CONNECTED. 

SINGLE~WOUND RELAY OF COIL. SG IS THE FUNCTIONAL 
DESIGNATION 250 IS THE RESISTANCE OF THE WINDING 
IN OHMS, AND STAND SB IDENTIFY THE WINDING 
TERMINALS. SO INDICATES THAT RELAY IS SLOW OPERATE. 

t-IULTI-WOUND RELAY OR COIL. (SHOWN IN EITHER MANNER) 
HM 1:. THE FUNCTIONAL DESIGNi\TION, P AND S ARE 
PRIMARY AND SECONDARY WINDINGS OF 2.5K OH~IS EACH, 
AND 41lF, ?TF, 5BR AND 8TR I DENT! FY THE WI NO I tiG 
TER~11t"ALS. THE INNER ENDS OF THE WINDINGS ARE 
IDENTIFIED BY SOLID CIRCULAR SEG~\ENTS WHICH INDICATE 
POLARITY SINCE THE INNER ENDS ARE USUALLY CONNECTED 
TO THE GROUNDED FRAMES. INNER ENDS ARE NOT I NOI CATED 
FOR SINGLY DR MULTI-WOUND POLAR I ZED RELAYS BECAUSE 
BOTH + AND - SIGNS ARE SHO.<N. 

Mfi~E CONTACT OF A RELAY HAVING TOP AND BOTTOM 

SPRING PILE UPS; OPEN WHEN RELAY IS UNOPERATED, 
CLOSED WHEN RELAY IS OPERATED. SG IS THE FUNCTIONAL 
DESIGNATION OF THE RELAY AND 1 AND 2T IDENTIFY 
THE NU~IBER 1 AND 2 SPRINGS IN THE TOP PILE -UP. 

MAKE CONTACT OF A RELAY HAVING CONTACTS LOCATED IN 

DEFINITE NUMBERED POSITIONS ON THE RFLAY STRUCTURE. 
OPEN WHEN RELAY IS UNOPERATED, CLOSED WHEN RELAY 
IS OPERATED. Hl·l IS THE FUNCTIONAL DESIGNATION OF 
THE RELAY AND 1 IDENTIFIES THE FiXED SPRING OF THE 
NIIMB[R i SET OF CONTACTS. 

BREAK CONTACT OF A RELAY HAVING TOP AND BOTTOM 
SPRING PILE-UPS. CLOSED WHEN RELAY IS UNOPERATED, 
OPEN WHEN RELAY IS OPERATED. SG IS THE FUNCTIONAL 
DESIGNATION OF THE RELAY ANO 3 AND 4B IDENTIFY 
THE NU~IA[R 3 AND 4 SPRINGS IN THE BOTTOM PILE-UP. 

BREAK CONTACT OF A RELAY HAVING CONTACTS LOCHED 

IN DEFfNITE NU~IBERED POSITIONS ON THE RELAY 
STRUCTURE. CLOSED WHEN RELAY IS UNOPERATED1 OPEN 
WHEN RELAY IS OPERATED, HM IS THE FUNCTI ON;tl 
DESIGNATION OF THE RELAY AND 5 IDENTIFIES THE 
FIXED SPRING OF THE NUMBER 5 SET OF CONTACTS, 

TRANSFER CONTACTS. THESE THREE-SPRING COMBINATIONS 

ARE SHOWN IN A VARIETY OF WAYS, AS ILLUSTRATED. 
CONTACT NUMBERS AND LETTERS. ARE USED IN THE SAME 
MANNER AS EXPLA ltlED ABOVE FOR MAKES AND BREAKS: 
IN THE C~.SE OF THE HM RELAY, FOR EXAMPLE, THE 
SINGLE -NUMBER IS SHOWN FOR THE F I XEO SPRING. THE 
CONTACT SEQUENCE, sUCH AS MAKE-BREAK (CONTINUITY) 
AND BREAK-MAKE ( TRANSFER), IS COVERED IN THE 
APP FIG. DOTS USUALLY ARE NOT SHOWN AT JUNCTION 
POl NTS OF THE MAKE AND BREAK, EXCEPT AS 
ILLUSTRATED ON SHEET 2 OF THIS FIGURE, ITEM 28, 
COVERING SYMMETRIC CIRCUITS. 

DOUBLE TRANSFER CONTACTS. THIS TYPE OF SPRING 
COMBINATION MAY BE SHOWN IN VARIOUS WAYS AS ILLUS-
TRATED. IT CDNSI STS OF 2 MAKE CONTACTS AND 2 
BREAK CONTACTS ALL WITH A COMMON ARMATURE. A IS 
THE FUNCTIONAL DES IGNIHION OF THE RELAV AND 
NUMBERS 1,1,4, AND 5 -IDENTIFY THE FIXED SPRINGS 
AND NUMBER 3 IDENTIFIES THE MOVABLE SPRING. 

ISS 3, SECTION 005-109-101 

Fig 4-Methods of Showing Information on a Fundional 
Schematic 
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~ 
11. 

AST TA 
0. N. INT 

3)(4 

12. 

TLK TLK 
L Kl Y NL KEY 

1 I 2A 1 )( 2A 

13. RING RING 
NL KEY L KEY 

1 )( 2 1 2 

14. L L L 
JACK SLEEVE JACK TIP JACK R I N\i 

IG_ ~9 ~ 

15. L L 
JACK JACK 

5 b 7 )( 8 

L 
JACK 

T 
lb. 

HB 
3C4 

17. 

1CU9] 
"' TO MKR TST 

TMIX TBL RCDR CKT 

"'™ 

"~] TO TBL 
TICKETER 

ID CKT 

"' 
18. 87 

JPLO* 

19. A 
~;,}--

A 
--7" A 

~>>--

SYMBOLS (CONT.) 
MEANING 

k~tE~R~PIER ANS grr-~R~~k co~~Aps. AST AND TA 
H FUN[fl N L b I fl OF THE APPARATUS 

AND 3 AND 4 AND 1 AND 2 IDENTIFY THE SPRINGS. 
O.N. AND INT INDICATE OfF-NORMAL AND INTERRUPTER 
RESPECTIVELY. 

lEVER TYPE KEy CONTACJS. TlK IS THE FUNCTIONAl DESIG-

20. TO Gs TRAFFIC~ 
REG CKT • f 

TO ALL OTHER 
DP SENDER CKTS 

NAT! ON OF THE KEY, AND 1 ANO 2A I DENT! FY THE NUMBERS 1 21. 
AND 2 SPRINGS IN THE "A" QUADRANT. l OR Nl PRECEDING 
THE WORD KEY DISTINGUISH BETWEEN LOCKING AND NON-LOCKING 
KEYS. THE CONTACT CONFIGURATION OF THE KEY AND THE NUM­
BER AND QUADRANT ASSIGNMENTS ARE SHOWN IN THE APP FIG. 
{SEE PARAGRAPH 5.26 OF BSP TEXT). 

PUSH- AND TURN-BUTTON KEY CONTACTS. RING IS THE FUNC­
TIONAL OtsiGNAfiON Of IH£ KEY, AND 1 AND 2 IDENTIFY THE 
NUMBERS 1 AND 2 SPRINGS. L OR NL PRECEDING THE WORD KEY 
0 I ST I NGUI SH BETWEEN LOCKING AND NON-LOCKING KEYS. THE 
CONTACT CONF 1 GURAT I ON OF THE KEY AND THE NUMBER ASSIGN­
MENT IS SHOWN IN THE APP FIG. {SEE PARAGRAPH 5. 2i> OF 
BSP TEXT.) 

JACK SPRINGS. THE TIP, RING AND SLEEVE WITH WHICH THE 
PLUG MAKES CONTACT MAY BE SHOWN AS ILLUSTRATED. THE 
PARTS Of THE JACK ARE NUMBERED TO COORD I NATE THEM IN 
THE FS AND APP FIG. 

JACK CONTACTS. CONTACTS OF JACKS MAY BE DETACHED AS 
ILLUSTRATED. l IS THE FUNCTIONAL DESIGNATION OF THE 
JACK; 5 ANO b IDENTIfY BREAK CONTACT SPRINGS; 7 AND 
8 IOENT.IFY MAKE COtHACT SPRINGS; 2,3, AND 4 IDENTIFY 
TRANSFER CONTACT SPRING<. 

LEAOS 

H8 LEAD TO SHEET 3, AT LOCATION COORDINATE C4. 

TROUBLE RECORD INFORMATION. A SOLID TRIANGLE ( 9 )BELOW 
A LEAD INDICATES THAT THE LEAD IS USED AS A TROUBLE RE­
CORD LEAD AND CONTROLS THE PERFORATION OF A TROUBLE RE­
CORD CARD, THE LIGHTING OF A LAMP IN A TROUBLE I NO I CAT OR 
OR THE PRINTING OF A NOTATION ON A TROUBLE TICKET. 

IN THE ILLUSTRATION, THE TCU9 LEAD DESIGNATION AGREES. 
WITH THE DES I GNAT I ON Of THE TROUBLE PUNCH OR LAMP, THE 
TMIX LEAD DESIGNATION DOES NOT AGREE WITH THE PUNCH OR 
LAMP OESI GNAT I ON. THEREFORE, THE PUNCH OR LAMP OES I GNA-
T ION, TM, IS SHOWN ADJACENT TO THE SOLID TRIANGLE. 

THE TROUBLE T I CKETER RECORDS TROUBLE BY PRINTING CHARAC­
TERS ON A TICKET. THE LEADS THAT CONTROL THE PRINTING 01' 
THE CHARACTERS ARE SHOWN ON THE FS AS I LLUSTRATEO. THERE 
IS NO SIMILARITY BETWEEN THE CHARACTERS PRINTED ON THE 
Tl CKET AND THC LEAD OESI GNAT IONS. THEREFORE, I NFORMAT! ON 
WHICH RELATES THE CHARACTERS TO THE LEAD DESIGNATIONS IS 
GIVEN IN TABULAR FORM AS AN INFORMATION NOTE ON THE 
CIRCUIT WHICH DIRECTLY CONNECTS TO THE TROUBLE T I CKETER 
OR CONNECTS TO A CIRCUIT WHICH ITSELF 0 I RECTLY CONNECTS 
TO THE TROUBLE T1 CKETER. 

TERMINALS 
CoNNECTi"NG BLOCK TERMINAL. THIS ILLUSTRATES TERMINAL 
7 ON THE B TERMINAL STRIP. 
CROSS-CONNECTION TERMINAL. JPLO IS THE FUNCTIONAL 
DESIGNATION. THE LOCATION OF THE TERMINAL IS GIVEN 
IN THE CROSS-COHNECTION INFORMATION. 

CONNECTOR TERMINALS. MALE AND FEMALE CONTACTS OF 
MATING CONNECTORS. THE FUNCTIONAL DESIGNATION A AND 
THE CONTACT TERMINAL NUMBER !. ARE SHOWN ONCE !.MERE THE 
TWO CONNECTORS ARE SHOWN IN ONE LOCATION IN THE FS. 
WHEN THE MATING CONNECTORS ARE SEPARATED THE FUNC­
TIONAL DESIGNATION AND THE CONTACT TERMINAL NUMBER ARE 
REPEATED AT EACH CONNECTOR. 

22. 

ALL 

DCK 
SEL 

ARC 1 
NBRDG 

4-8 4 .. 8 . ~ 
3 3 
~ 

17-22 17-22 

10-12,15 10-12,15 
• 0;>" 
13,14,16 13,14,1b 

TST 
sw 

SECT 1 {FRONT) 
CKT A 

ALL 1 OFF 
I NT 

FAST 
+---<>---
__ SL:..O;...W-o-4 __ 

FR 
sw 

---o-2_:_:.'-: .... 0011::~200 3 
1 00,150 200,25D- 4 

POSITION POSITION 
NUMBER DES I GNAT I ON 

1 OFF 
2 ADJ POT 
3 TEST MEAS 
4 PULSE TEST 

23. 

_j 

=-
_j 

24. 

$ ---, 
LOAD ALARM 

en 

POWER 
SOUIICE 

~ 
MULTIPLE CONNECTOR. THE MULTIPLE SYMBOL MAY BE 
ACCOMPANIED BY AN EXPLANATORY NOT£. IN THIS I LLUS-
TRATION THE PS AND PO LEADS FROM ONE TRAfFIC REGISTER 
CIRCUIT CONNECT TO ALL OTHER DP SENDER CIRCUITS. 

WHEN THE MULTIPLE SYMBOL IS NOT ACCOMPANIED BY AN 
EXPLANATORY NOTE, BUT IS PLACED CLOSE TO A SYMBOL 
REPRESENTING MORE THAN ONE CIRCUIT ELEMENT TERMINAL. 
IT INDICATES THAT ALL OF THESE TEHMINALS ARE MULTIPLEO. 
IN THIS ILLUSTRATION, THE MULTIPLE SYMBOL INDICATES 
CONNECTION TO 5T OF RELAYS COAl, CDB1,AND COCl. THE 
TERMINAL TO WHICH DIRECT BATTERY Gf- DIRECT GROUND IS 
CONNECTED DOES NOT CARRY THE MULTIPLE SYMBOL. 

CONTACT PROTECTION NETWORK. THE NUMBER WITHIN THE 
RECTANGLE REFERS TO THE CORRESPONDING ENTRY IN THt 
NETWORK VALUE TABLE {CKT NOTE) WHICH GIVES 1HE VALUeS Of 
THE RESISTOR AND CAPACITOR THAT COMPRISE THE NETWORK. THl 
SYMBOL AT THE LEFT IS FOR A T',JO-TERMINAL OR A FOUR-TERM I NAI 
NETWORK: THE OTHER SYMBOL IS cOR A THREE-TERMINAL NETWORK. 

~mRXR?'m~N&~os~~ElT~~ NE ~~~ 5h~Pim i~AL T~~M~~~MI-
MAY REPRESENT A NUMBER O> TERMINALS, AS INOICATE.D BY 
THE PLURAL NUMBERING. 

DCK IS THE FUNCTIONAL DESIGNATION. SEc IDENTIFIES THE 
APPARATUS AS A SELECTOR. THE ARCS OF THE BAN~ ARE 
IDENTIFIED AS ARC 1, AHC 2, t:TC. THE TYPE Of BRUSH IS 
SHOWN AS BRIDGING, BROG OR NONBR I DG I NG, NBRDG. THE NUM-
BERS {OR LETTERS) AT THE ARROWHEADS REPRESENT THE 
POSITION DESIGNATIONS OF THE SELECTOR. THE NUMBERS AT 
THE TERMINALS IDENTIFY THE TERMINALS OF THE ARC OF THE 
BANK. THE TERMINAL DESIGNATED ALL REPRESENTS THE WIPER 
AND INDICATES THAT THE WIPER !4AKES CONTACT IN ALL POSI­
TIONS Of THE SELECTQR. THUS WHEN THE INDEX WHEEL INDICATES 
POSITION 2, THERE IS A CIRCUIT PATH THROUGH THE 
wiPER TO TER141NAL 2. WHEN THE INDEX WHEEL INDICATES POSI­
TION 10, THERE IS A CIRCUIT PATH THROUGH THE WIPER TO 
TERMINALS 10,11,12, AND 15. 

TST AND FR ARE THE FUNCTIONAL DESIGNATIONS. SW INDI­
CATES THAT THE APPARATUS IS A SWI.iCH. THE SECTIONS Of 
THE SWITCH, IF MORE THAN ONE, ARE INDICATED BY SECT 1 

~m ~HEijJCiss~mo~H~N 1 6NtH~I~f5i+0~NN~A~m ~~EAKNOB. 
SECTION EACH CIRCUIT IS IDENTIFIED AS CKT A, CKT B. 
ETC. WHEN A SECTION HAS A CIRCUIT OR CIRCUITS 
ON BOTH SIOES,FRONT INDICATES THE SIDE NEAREST THE KNOB. 

mfT~~T~m G~~~ I ~~~~~R~~EA~o1tll~ ~~~Rg~Hl~~S S~~~~~S~~T THE 
WHICH THE CONTACT IS MADE. THE NUMBERS AT THE TERMINALS 
IDENTIFY THE CONTACT TERMINALS WHICH ARE NUMBERED WITH 
THE SWITCH VIEWED FROM THE WIRING SIDE. THE POSITION 
DESIGNATION ALL INDICATES THAT CONTACT IS MADE IN ALL 
POSITIONS OF THE SWITCH. THUS WHEN THE TST SWITCH IS 
IN THE OFF POSITION THERE IS A CIRCUIT PATH fROM TERM­
NAL 5 TO TERM! NAL 1. WHEN THE SWITCH IS IN THE FAST 

m~i~~h:H~~N 1 iH~ w~~:ic~Ai~ j~O~HtE~~6N~6sfri~N. 
THERE IS A CIRCUIT PATH FROM TERMINAL 1 TO TERMINAL 2. 
WHEN THE SWITCH IS IN POSITION 150, THERE IS A CIRCUIT 
PATH FROM TERMINAL 2 TO TERMINAL 3. 

IN SOME CASES THE SWITCH POSITION DESIGNATIONS CANNOT 
BE CONVENIENTLY SHOWN AT THE SWITCH SYMBOL. IN THESE 
CASES A TABLE OR SHEET NOTE MAY BE USED TO I NO I CAT£ 
THE ASSOCIATE!) CIRCUIT PATHS AND SWITCH POSITIONS. 

AMA READER CONTACTS 

READING CONTACT. CONTACT CLOSES WHEN CAM-DRIVEN SENSING 
PIN FINDS PERFORATION IN TAPE. WHEN TAPE IS NOT PERFO-
RATED •' PIN TRAVEL IS BLOCKED AND CONTACT CLOSURE IS 
PREVENTED. 

CONTROL CONTACTS. BREAK CONTACT ILLUSTRATED AT LEfT, 
MAKE CONTACT AT RIGHT. THE MOVING SPRING OF THECAII­
DRI VEN INTERRUPTER CONTACT IS ILLUSTRATED ABOVE THE 
CONTACTS. 

Al.ARM TYPE FUSE. A IS THE FUNCTIONAL DES I GNAT ION, If 
REQUIRED, OF THE FUSE. THE FUSE CONTACT MAKES wHEN 
THE FUSE OPERATES CONNECTING THE SOURCE OF POWER TO 
THE ALARM CIRCUIT·. 

ISS 3, SECTION 005-109-101 

Fig 4-Methods of Showing Information on a Functional 
Schematic (Contd) ' 
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25. 

2b. 

L 

S0-9 

SC0-9 
CLO 3TD ~B AB 
)( 1-· .,., 0::..0:---~ -48 

a b 

L SEE TABLE A 

TABLE A 

s a b LEADS 
9 9 10T 
B 7 8T 
7 5 bT 
b 3 4T 
5 1 2T 
4 9 108 
3 7 88 
2 5 &B 
1 3 4B 
0 1 2B 

CD(A,B,C)I 

-48 

CDC1 ON 

VO -----V19 

9 R 

T 

0 I; R 

0 1 
>- "' 
V0-19 

L0-9 

0 1 
>- "" 

TO CORRES LEVELS 
ON OTHER VERTICALS 
OF SAME SWITCH 

V0-19 

L0-9 -4---~--...;.:._ 

TO CORRES LEVELS 
ON OTHER VERT I CAL S 
OF SAME SWITCH 

VFT 

----¥'----4~.<-- L 6-8 

Ll-*--

SYMBOLS (CONT.) 

MEAN INC 

CIRCUIT CON DENS AT I ON METHODS 
THIS ILLUSTRATES THE USE OF A TABLE TO 
GIVE DETAILS OF CONTACT NUMBERING. THE 
ABSENCE OF A MULTIPLE SYMBOL INDICATES 
DUPLICATION OF INDIVIDUAL CIRCUITS. IN 
THIS ILLUSTRATION, SC0-9 I KD I CATES TEN 
RELAYS SCO TO SC9 _ TEN LEADS S0-9 ARE 
SHOWN CONNECTING THROUGH TEN I NO IV I DUAL 
CONTACTS OF ONE CLO RELAY TO THE 3T TER­
MINALS OF TEN I NO IV I DUAL RELAYS SC0-9. 

THIS ILLUSTRATES ONE CIRCUIT WHICH INCLUDES 
THE WINDINGS OF THREE RELAY CORES CDA1,COB1, 
AND CDC1 WI RED IN PARALLEL. ONE DES I GNAT I ON 
AND ONE CORE SERVES FOR SEVERAL RELAYS. THE 
VARIABLE PART OF THE DESIGNATION IS ENCLOSED 
IN PARENTHESIS. THE MULTIPLE SIGN INDICATES 
THE POINT OF MULTIPLING. 

CROSSBAR SW! TCH PATTERNS 

GRID PATTERN. SWITCH VERTICALS ARE INDICATED 
BY VO TO V19 AND SWITCH LEVELS ll.Y LO TO L9. 
TERMINALS ARE SHOWN FOR THE VERTICALS AND THE 
WIRE NUMBER IS PLACED ALONGSIDE OF THESE TER-
MINALS. AN X IS PLACED AT THE INTERSECTION 
OF VERTICAL AND HORIZONTAL LINES AT ALL POINTS 
WHERE CONNECT IONS FROM ONE TO THE OTHER MAY BE 
MADE BY OPERATION OF THE SWITCH. THE USE OF 
THE X SYMBOL AT THE INTERSECTION OF TWO LINES, 
THEREFORE, INDICATES THAT A I~AKE CONTACT MUST 
BE OPERATED FOR INTER-CONNECTION. 

CONDENSED PATTERNS. USED WHEN ALL 
VERTICALS AND ALL HORIZONTALS ARE 
wiRED SIMILARLY. 

THIS ILLUSTRATES THE ~1ETHOO USED TO INDICATE 
0 IFF ERENT WIRiNG APPL I EO TO 0 I FFERENT HORIZON-
TAL LEVELS OF A CROSSBAR SWITCH_ IN THE I LLUS-
TRATION, ONLY THE !'IRING ASSOCIATED WITH THE 
fIFTH WIRE OF THE VERT I CAL FT IS SHOWN_ ONE 
CIRCUIT IS CONNECTED THROUGH LEVEL 1, ANOTHER 
CIRCUIT IS MULTI PLED THROUGH LEVELS b, 7 AND 8, 
AND A THIRD CIRCUIT IS MULTI PLED THROUGH LEVELS 
0 :\NO 9. LEVELS 2,3,4 AND 5 ARE UNUSED AND 
THeREFORE NOT SHOWN. 

27A. 

28. 

29. 

K 

J 
1T 

I I 
1T 3T 

F 4 G 4 G 
3T 3B 

E z E 4 F 
1T 3T 

SYMBOL 

4 

3T 

K 
3T 

J 
18 

z H 
1T 1T 

4 F 
3B 1 B 

II 

Jt 

Jr 

Jr 

Jr 

27B. 
~ 

RELAY GR I 0 PATTERN. THE ILLUSTRATION IN 

--l-~-4-~-+-~lr ~~ARi~A~~ ~=R~Ng~~N~A~~d~~ C~m~~O~~THS 
TACTS ARE PLACED AT THE PO I NTS OF INTER­
SECT I ON OF THE VERT I CAL AND HORIZONTAL 
LINES. THE CONTACT NUMBERS INDICATE THE 
CONNECTIONS OF THE MAKE CONTACTS. THE 
ARRANGEMENT IN 278 IS NOT USED IN THE FSs 
BUT IS SHOWN HERE TO HELP IN UNDERSTANDING 

--l--+-~+----if-~..,ll 27A. 

ISS 3, SECTION 005-109-10 1 

-48 -48 -48 -48 -48 -48 -48 -48 

INPUT 

OUT OF 5 
SYMMETRIC CIRCUIT. IN THIS ILLUSTRATION THE CONTACTS 
ARE ARRANGED TO FURNISH ONE OUTPUT IF TWO OUT OF FIVE 
RELAYS AO,A1,AZ,A4,A7 ARE OPERATED AT ONE TIME; 
ANOTHER OUTPUT IF ONE OUT OF THE FIVE IS OPERATED~ 

1 OUT OF 5 ANO A THIRD OUTPUT, CALLED A DOWN CHECK, IF NONE IS 
OPERATED. DOTS ARE SHOWN AT ALL JUNCTION PO I NTS. 

DOWN t;HECK 

THE SPRING NUMBERING ILLUSTRATED IS FOR WIRE SPRING 
RELAYS. 

0 ON MST1 
tl ----

G9 G9 
0.1 MEG 

-48 
-48 

"48 

44 54 51 

-48 

2075 

B 
0,1,2,4,7 
15 25 35 45 55 

"' 
,_ 0- ~ ~ ~ "' "' "'"' \ 

REPEATED CIRCUIT PATTERN. WHEN A CIRCUIT PATTERN IS REPEATED IN THE SAME F S FIGURE, 
A SINGLE-LINE BOX MAY BE USED TO ENCLOSE THE COMPLETE DETAILS OF THE PATTERN AND OTHER 
SINGLE-LINE BOXES WITHOUT DETAILS MAY BE USED TO INDICATE REPETITIONS OF THE CIRCUIT 
PATTERN. A BOLO LETTER DESIGNATION REPRESENTING THE PATTERN IS PLACED IN THE UPPER LEFT 
CORNER OF THE BOX CONTAINING COMPLETE DETAILS. SMALLER BOXES WITH THE SAME CORNER 
DESIGNATION BUT WITHOUT PATTERN DETAILS REPRESE;;r REPETITIONS OF THE PATTERN. THE ABOVE 
ILLUSTRATION COVERS A DRY REED TYPE RELAY, WHICH CONSISTS OF FIVE RELAYS THAT ARE A 
PHYSICAL APPARATUS GROUP OBTAINED UNDER A SINGLE APPARATUS CODE NUMBER. REPEATED Cl RCUIT 
PATTERNS MAY BE USED ALSO IN CASES INVOLVING MORE THAN ONE EQUIPMENT ITE\"1. 

-48 

c 
0, 1,2,4:,7 
15 2 35 4 55 

o- "'"'"-u u u u u 

Fig 4-Methods of Showing Information on a Fundional 
Schematic (Contd) 
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30. 

31. 

ISS 3, SECTION 005-109-101 
SYMBOLS (CONT.) 

ON A 
IIJ 1 )( 

LN 
)( 8 

bB3 

II 
4 

ON 

T 

UQ-k--4B 
900 

D 

MEANING 

EXTERNAL CIRCUIT INFORMATION 

A DOUBLE-LINE BOX IS USED TO ENCLOSE CIRCUIT INFORMATION 
REPEATED TO AVO I 0 THE NECESSITY OF REFERRING TO OTHER 
SHEETS OF HIE DRAWl NG OR TO ANOTHER Cl RCUI T DRAWl NG 
WHEN ALL THAT IS REQU I REO IS A GENERAL UNDERSTANDING OF 
A CIRCUIT PATH. THE INfORMATION SHOWN WITHIN A DOUBLE­
LINE BOX MAY BE INCOMPLETE, SINCE ONLY SUFFICIENT DE-
TAl LS ARE INCLUDED TO PORTRAY THE COMPLETED CIRCUIT PATH. 
ALSO, THE INFORMAl I ON SHOWN IS NOT INTENDED FOR WIRING 
PURPOSES, SINCE IT IS REPEATED FROM EITHER ANOTHER FS OF 
THE SAME Cl RCUI T OR FROM ANOTHER Cl RCUI T. 

THE NUMBER 1 CONTACT OF THE ON RELAY PROVIDES A LOCKING 
GROUND FOR RELAYS IN TWO DIFFERENT FSs. AT THIS AP-
PEARANCE THE CONTACT IS NOT ENCLOSED IN A DOUBLE-LJNE 
BOX BUT REFERENCE (I>B3) IS MADE TO THE OTHER APPEARANCES 
WHERE A DOUBLE-LINE BOX IS EMPLOYED. ONLY THE LOCATION 
OF THE UNENCLOSED APPEARANCE IS L1 STED IN THE APP Fl G. 

AT Tfll S APPEARANCE THE DOUBLE-LINE BOX ENCLOSES THE PART 
OF THE CIRCUIT THAT IS REPEATED; IN THIS CASE THE NUMBER 
1 CONTACT OF THE ON RELAY. REFERENCE ( 3A5) IS MADE TO 
THE LOCATION OF THE UNENCLOSED APPEARANCE. 

-48 IN THIS ILLUSTRATION, THE DOUBLE-LINE BOX IS USED TO 
EXTEND THE CIRCUIT PATH INTO ANOTHER CIRCUIT; IN THIS 
CASE, THE ON RELAY IS OPERATED OVER LEAD ON TO THE 

L.-~f--__:1---1)1 L~~~~~NMEnm~A~~~~ 1~RmTDg~B[~~L~~ER~W ~~F~~~J~E 

USE OF LINE 

MAl N DR TRANSMISSION 
PATHS (TALK & TLG). 
BUS BAR CHARGE & 
DISCHARGE LEADS 

Dl VISION BETWEEN Fl G. 
OFF -NORMAL GROUND 

OFF -NORMAL BATTERY 
BOUNDARY OF MECHANICAL 
GROUPING STUBS 

SEQUENCE SWITCH 
ROTARY MAGNETIC FEED 

GENERAL USE SYMBOLS 
CONNECTIONS TO SYMBOLS 
BRACKETS, LEADERS ETC. 
SIGNAL & POWER CONTROL 
REPEATED PATTERN ENCLOSURES 

CONNECTIONS F;ETWEEN 
BRACKETS, JU~lPERS 

MECH CONN, SHLD , THRU 
INTER. APPEARANCES 

BOUNDARY OF ME CHAN I CAL 
GROUPING 

ENCLOSURE OF EXTERNAL 
CKT. INFO. 

8 NECESSARILY COMPLETE AND CONTACT NUMBERS MAY BE OMITTED. 

Ll NE THICKNESS 

THICK 

THICK 

__ • .!,li.!.fK __ 

nuN 

THIN 

THIN -----
' THIN 

I 

I 

32. 

MEANING 

CIRCUIT PACK SYMBOLS 

THE SYMBOLS USED TO REPRESENT A CIRCUIT PACK IN AN FS MAY 
LONSIST OF-ANY COMBINATION OF DISCRETE COMPONENTS, LOGIC 
SYMBOLS OR HIGH LEVEL RECTANGULAR SYMBOLS. THE INFORMATION 
ASSOCIATED WITH THE CP SYMBOL MAY CONSIST OF THE NAME OR 
TITLE OF THE CP, THE DESJG_NATION, THE EQUIPMENT LOCATION AND 
THE CP COOE. THIS INFORMATION IDENTIFIES THE CP WITH RESPECT 
TO THE CIRCUIT AS A WHOLE. THE NUMBEkS SHOWN ADJACENT TO 
THE CP SYMBOL ENCLOSURE I DENT! FY THE CP BACKPLANE ACCESS 
TERMINAL NUMBERS. FOR INFORMATION CONCERNING TABULAR 
SYMBOLS SEE BSP 005-111-101. 

DESIGNATION (FUNCTIONAL) 
EQPT LOC 

BACKPLANE~ 
ACCESS 
TERI~ NO. 1 

R2 R3 

13 

21 

15 17 

16 

30 

31 33 
32 

CODE 

RS 

. )I 

CP X81 
01AC 

4 

7 R32 21 
~ 

100 

r CP TITLE 

ltBIPOLAR T;-UNIPOLAR 
CONVERTER 

04-11 
P /0 CP FB235 

012 BIPllLAR 
TO 

011 I UNIPOLAR 
CONVERTER 

I 
T 

004 Ll NE 
Tl Ml NG 

EXTRACTOR 

--

014 

I 016 

I 

217 

215 

Fig 4__:.Mefhocls of Showing Information on a FunCtional 
Schematic (Contd) 
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OPTIONS 

51. ALL OPTIONAL WIRING AND OPTIONAL APPARATUS IS SHOWN IN THE FS. 

52. ALL OPTIONAL INFORMATION IS ASSIGNED AN "OPTION DESIGNATION" CONS! STING OF EITHER LETTERS OR NUMBERS. THIS DESIGNATION IS SHOWN WITHIN A CIRCLE OR AN OVAL. TWO CONCENTRIC CIRCLES OR OVALS ARE USED TO ENCLOSE LETTERED CIRCUIT FIGURES OF ATTACHED-CONTACT TYPE SCHEMATICS WHEN CONVERTING TO DETACHED-CONTACT TYPE SCHfMATICS. 

53. APPARATUS WHICH IS A PART OF, AND WIRING·WHICH IS REQUIRED WITH, AN OPTIONAL APP FIG. IS DESIGNATED IN THE FS BY TKE ENCIRCLED APP FIG. NUMBER, EXCEPT WHEN COVERED BY A LETTERED OPTION. 

54. LETTERED OPTIONS ARE USED TO IDENTIFY OPTIONAL PORTIONS OF AN APP FIG. AND/OR OPTIONAL WIRING IN ANY PART OF THE CIRCUIT. 

55. WHEN THE APPARATUS AND WIRING OF AN ENTIRE FS IS OPTIONAL, THE OPTION DESIGNATION IS PLACED TO THE LEFT OF THE FS NUMBER. 
Sb. WHEN ONLY PARTS OF AN FS ARE OPTIONAL, THE OPTION DESIGNATIONS ARE PLACED SO AS TO CLEARLY LIMIT AND DEFINE THE SCOPE OF THE OPTION. TO HELP DO THIS, IN SOME CASES ARROWS ARE ATTACHED TO CIRCLES USED TO ENCOMPASS THE OPTION DESIGNATION. 

A. SYMBOL MEAN lNG 

8 T F T A WIRING ONLY OPTION. + ).( 1)(2B 

* OPTIONAL WIRING BETWEEN TWO POINTS MAY BE INDICATED IN 
EITHER OF THE WAYS ILLUSTRATED. RELAY F IS NOT OPTIONAL 
BUT THE WIRING TO THE 1-2B CONTACTS IS PROV I OED ONLY 

8 0 F 0 A WHEN "l" OPT I ON IS SPECIFIED. f)( <• 1 )(2B •) 

* G @ E 

t<:T 
AR ® OPT I DNAL WIRING BETWEEN A NUMBER OF PO I NTS MAY BE SHOWN --r.· ')( 2 )( •>- AS ILLUSTRATED. WIRING ORIGINATING AT AN ARROWHEAD CON-

TINUES UNTIL TERMINATED BY ANOTHER ARROWHEAD OF THE SAME 
OPTION OR BY BATTERY, GROUND, A CONNECTION TO A CONNECTING 

A '~ CIRCUIT, OR ANY OTHER SIMILAR TERMINATION. IN THE 
ILLUSTRATION, All THE RELAYS EXCEPT THE S RELAY ARE NOT 
OPTIONAL, THE WIRING TO THE CONTACTS OF THE E,S ,AR,R,FA 

y AND EA RELAYS IS PROVIDED ONLY WHEN "W"· OPTION IS 
SPECIFIED. 

AK ® FA EA 
b I <• 8 I 4 )( II• 

B. 

WIRING AND APPARATUS OPTION. THE A AND B RELAYS AND THE ASSO-

4T 
CIATED WIRING ARE OPTIONAL. 

bB 

DE 

-48 

c. 
@A 

3 *4T 

c 
-<•t<i\__.. 1 )( 2T 

&--r 

D. 

FS I 
TP 

E 
5 )( bT-0>-

®FS 2 
TN 

~ 

I~~c f F mAiH~ s wm ~~Nf~. N~~TER1!HE0:Ers1s0 NF ~~~~1~E~OT THIs 
CONDIT I ON IS REF ERREe TO AS "LOOPING". 1 HI:. C I HCU 11 IS 
CONTINUOUS l.JHEN THE OPTION IS NOT SPECIFIED. 

RtlAYS C, D AND E ARE IN APP FIG. 8, wHICH IS OPTIONAL. 
RELAY DIS A SU9-0PTION OF APP FIG. 8 AND ITS CONTACT 
CAN BE LOOPED. 

WHEN "X" OPTION IS NOT SPECIFIED THE COIL OF RELAY A 
IS lOOPED AS INDICATED BY "-X" OPTION. 

FS ENTIRELY OPTIONAL. FS 2 IS ENTIRELY OPT! ONAL AND 
IS COVERED BY APPARATUS FIGURE OPT I ON 4. THE TN 
RELAY AND THE D RELAY ARE PART OF, BUT NOT NECESSARIlY 
All OF, APPARATUS FIGURE OPTION 4. THIS ILLUSTRATION 
AlSO SHOWS HOW AN GPT I ONAL FS MAY BE DIRECTLY JOINED 
TO A NON-OPTIONAL FS. 

ISS 3, SECTION 005-1 09- 1 01 

-4B ---'3~B~ 1-.:..:..-*--'----'~-*--'-'-4 1-'5-"B __ -48 
2Kn 2KO 

c 
2T 

E. 
CN 

~...,_ ___ +-@-=11:-.~TO MKR 

CN <p 
-48 

FS PARTIALLY OPTIONAL. IN THIS CASE THE CN RELAYS ARE 
OPTIONAL AND THE ARROWED CIRCLES INDICATE THAT EVERY­
THING BETWEEN THEM AND GROUND OR BATTERY IS OF THE 
SAME OPT I ON OR A SUB-0 IV IS I ON THEREOF. 

IN THIS CASE THE AR RELAY AND A RESISTOR ARE OPTIONAL 
AND THE ARROWED CIRCLES I NO I CATE THAT EVERYTHING 
BETWEEN THEM IS OF THE SAME OPTION OR A SUB-DIVISION 
THEREOF. 

Fig 4-Methods of Showing Information on a Fundional 
Schematic (Contd) 
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~ 
F. 

@eN 

A I 
3 )( 4T 

0)GTl 
7 )(8T ( 1 1 )( 28 

( ®f 
G. 

® F 
1 

5 )(b T 

@t 
G 

7 ><as 

H. 

3T, 58 

L @)L 

.,1:± 

l B 
I) 5 )( 68 

J® 
® ·>--

J@ 

5T 

OPTIONS (CONT.) 

WIRING OPTION FURNISHED IF ~PPARATUS OPTION 15 NOT 
SPECIFIED. APP FIGS. 9 AND 10 ARE OPTIONAL, AND WHEN 
NEITHER IS FURNISHED WIRING OPTION "M" IS REQUIRED. 

ALTERNATIVE OPTIONS. THE F AND G RELAYS ARE NOT 
OPTIONAL, BUT THEIR CONTACTS ARE WIRED ONLY IF "w" OR 
"X" OPTION IS SPECIFIED. 

DIFFERENT WIRING FOR DIFFERENT OPTIONS. RELAY A IS OPTION "X" 
OR ".Y 11• WHEN "X 11 OPT I ON IS WI RED CONTACTS 1, 2, 3T AND 4, 5T ARE 
USED. WHEN "Y"· OPTION IS WIRED CONTACTS 3,4,58 AND 4,5T ARE 
USED. WHERE THERE IS NO DIFFERENCE IN THE WIRING FOR THE 
DIFFERENT OPTIONS, THE OPTION DESIGNATIONS ARE OMITTED AS IN 
THE CASE OF CONTACTS 4, ST. THIS SAME METHOD IS USED FOR ALL 
APPARATUS WHERE THERE IS NO DIFFERENCE IN THE WIRING AND 
NUMBERING PROVIDED THE APPARATUS WAS INITIALLY NON-OPTIONAL. 

LETTER DESIGNATED APP FIG. LETTERED APPARATUS FIGURES OCCUR 
WHEN CONVERTING FROM ATTACHED-CONTACT SCHEMATICS TO DETACHED-
CONTACT SCHEMATICS. L IS THE FUNCTIONAL DESIGNATION AND IS IN 
OPT! ONAL APP FIG. C. 

J. 

-= 
CR 

9T 

~ 

® 
E9 3B 1 

@KS 

3B 1 

@LS 

MS 
MS 

3T 

@ 
JS 

6 T 

E9 

® @ @ 
>-< 4 KS 

bT 

@ 

ISS 3, SECTION 005-1 09-101 

NEwlTI VE OPTION FOR USE HHEN CONVERT!'NG ATTACHED-CONTACT sc £MA II CS 10 DETACHED-CONTACT SCHEMATICS. 

THERE ARE CASES ON ATTACHED-CONTACT SCHEMATICS WHERE THE 
STATEMENT "·IF PROV I OED" IS SHOWN AT I NTERF I GURE LEAD 
TERMINATIONS. THIS STATEMENT COVERS AN OPTION THAT MUST 
BE SHOWN WHEN THE DRAWl NG IS CONVERTED TO A DETACHED-CONTACT 
SCHEMATIC .. THIS OPTION IS SHOWN AS A NEGATIVE OPTION. IN 
THE ILLUSTRATION, THE MST AND PO RELAYS ARE IN AN APP FIG. 
THAT IS ALWAYS PROV I OED. RELAYS CRA ANO LT2 ARE IN OPTIONAL 
APP FIG. 11. RELAY CR IS IN OPTIONAL APP FIG. 20. WHEN 
NEITHER APP FIG. 11 NOR APP FIG. 20 IS PROVIDED, A CONNECTION 
MUST BE PRO VI OED BETWEEN THE MST AND PO RELAYS. THIS CON-
NECTION IS COVERED BY OPTION "-11 & -20". 

OPTIONS "~K"· AND "-M" REPRESENT THE LOOPING OF NON-ASSOCIATED 
RELAY CONTACTS OF THE KS AND LS RELAYS RESPECTIVELY WHEN EITHER 
OR BOTH OF THESE RELAYS ARE OMITTED. 

Fig 4-Methods of Showing Information on a Fundional 
Schematic (Contd) 
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PACK CIRCUIT I 

EQPT LOC 006-01 006-02 006-03 
OES!G EL5 

CLEI CODE E1PQ678 E1PQ789 E1PQ689 E1PQ668 
CODE MM26 M~114 MM18 MM19 

OPT! ON z y 
DESIG TERM. LOC. DESIG TERM. LOC DESIG TERM. LOG 

ERS 39 587 38 404 LES 40 1A2 
ITE 31 2F3 ENT 33 1H6 
EST Zb 3G4 IES lli 3F8 

19 
BLYS 12 2C9 

8 

L..... - -
l F El l [ F J 

Fig SA-Basic Table Format 

RELAY MTD/W(B) 
DESIG A 

CODE 1 /2AK8 
OPTION 

e><:: CONT LOC ARR 
12 ~ 
11 " 7 
10 / 
9 y 

PACK, CIRCUIT 8 " OPT DES!G EQPT LOC FS LOC CLEI CODE CODE 7 / " b !7 
OCIA 180-05 13A8 E1PQ321 FGb20 5 M 182 
OCIB 180-07 1308 
1CIA 180-09 13E8 
1CIB 180-11 13GB 

E1PQ321 FG&20 
E1 PQ321 FG&20 
El PQ321 FG&20 

4 M 102 
3 EBM 1 B7 
2 EBM 1C5 

z ABCD 1BO-Ob 52A8 E1PQ633 FG781 1 EM 1E2 
CDfl 1'5< 163 

CONTO 173-04 5681' E1 PQ721 NP11 
56A8, 
57A3, 
5981, 
5985 

CONTI 173-08 56E1, E1PQ721 NP11 
5688, 
581\3, 
5801, 
59C2 

Fig 58-Simplified Format 

ISS 3, SECTION 005- 1 09-1 0 1 

PACK Cl RCUI T 

EQPT LOC 03 01 03 02 03-11 03-12 
CLEI CODE E3PQ1 02 E3PQ11b E3PQ118 E3PQ123 

CODE RR22 RR4 RR11 RR15 
OPTION 
ELEM I D DESIG LOC DESIG LOC DESIG LOC DESIG LOC 

A CSMCO 283 PAROOOA 5Cb SCP 4C3 1 CSAI T 30 3A9 
B CUARO 1 A5 DAROOOA 41\1 PAROOOA 5E1 
c SPARE PARCSSA 5E7 
D SOCSIA 1C4 
E DAP 21\8 

Fig 5C-Eiementized Circuit Pack Format 

~HD/W(T) MTD/W(A) 
ALM B BL ER1 ER2 [5] ~11-5 MR MT DESIG 

1 /2AK8 1 /2AK8 AF82 AF82 AF48 AG5 AGS AF84 CODE 
OPTION 

CONT LOC CONT LOC CONT LOC CONT LOC CONT LOC CONT LOC ONT LOC CONT LOC CONT LOC CONT LOC [><: ARR ARR ARR ARR ARR ARR ARR ARR ARR Af<R 
/ EM 1 B3 EM 1 F5 EM EM 9B2 M 4G5 EM a 12 

B 1 BS B 107 M M 2BO B 11 
EBM 105 EBM 20& M 3G2 M 402 BM M 907 M 9B2 M 10 
EBM 1 ES EBM 2C5 M 382 M B 962 B 2CO 9 
M M 1G3 EBt4 9A7 EB~1 BM M M. 1C7 EBM 2F1 8 

" /!" / M 8G5 M 4FS B 1CO B 7 " '\. / '\. / EBM 9C8 EBM BM EMS EMS a B 2G4 b 
/ 

X 

" / " / 
v '\. / 
IX 105 C>< 

/ M M 101 B 1 BO BM 5 
X EBr-1 a EBM 7C3 BM M M 201 M 2F4 4 

" M 4G5 M B 1 AO 3 

" M 2A9 M. 4H3 M 1C1 M 8G2 M 1E9 M 2F1 2 
'\ M 11\1 M 1H2 8 4E6 ~1 1 

1 FS IX 1H2 C>< 981 C>< 4G4 
I :X 908 IX 1 E7 C>< 2B3 >< D< COIL 

a 967 a g;? 1 Db 2C7 
a 

10H& (!)4GS 3C7 

Fig 50-Method of Showing Wire Spring Relays 

Fig SA Through 50-Methods of Showing Information 
in Apparatus Figures 
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RELAY --
DESIG RA R8 DES I G CTEA CTFA FCRA 

CODE 286A 286A CODE AJ7Q2 AJ702 A.l702 
OPTION 

54 2G5 384 
53 2G5 384 
52 2G5 365 

iOPT I ON 
24 20F8 
23 19F7 2081 

51 2G5 364 
50 2G5 386 
44 2G5 3A5 
43 2G5 3A5 
42 2G5 3A5 
41 2G5 3A5 
40 2G5 31\5 
34 381 3F1 

22 19Fb ~061 
21 19Fb 2080 
20 19F8 2082 2286 
19 19F8 2082 2266 
18 19F8 2082 2266 
17 19F8 2082 22Bb 
1 b 19F8 2082 226& 
15 19F8 2082 22Bb 

33 381 3F1 14 1 9F8 2082 22Bb 

32 381 3F1 13 19F8 2062 2266 

31 381 3F1 
30 381 3F1 

12 19F8 2062 22Bb 
11 19F$ 2082 2266 

24 3G5 3F1 
23 388 3F1 
22 3F1 
21 3F1 
20 3F1 
14 3A8 3E1 

10 19F8 2062 2282 
9 19F8 2082 2262 
8 1 9F8 2062 2262 
7 1 9F8 2082 2282 
b 19F8 2082 2282 
5 19F8 2082 2282 

13 3CB 3E1 4 19F8 2082 2262 

12 3A1 3E1 
11 3E1 
10 2F5 3E2 
04 2F5 3E2 

3 19F8 2082 2282 
2 19F8 2062 2262 
1 19F8 2062 2282 

COIL 17F8 17H2 2000 

03 2F5 3E2 
02 2F5 3E2 
01 2F5 
00 2F5 

COIL 205 3C1 

Fig 5E-Method of Showing Muhicontad Wire Spring 
Relays 

DESIG 
CODE 

KlPTION 
59 
58 
57 
56 
55 
49 
48 
47 
4b 
45 
39 
38 
37 
36 
35 
29 
28 
27 
26 
25 
19 
18 
17 
16 
15 
09 
08 
07 
Db 
OS 

COIL 
54 
53 
52 
51 
50 
44 
43 
42 
41 
40 
34 
33 
32 
31 
30 
/fl 
23 
22 
21 
20 
14 
13 
12 
11 
10 
04 
03 
02 
01 
00 

COl L 

D 
287A 

4E4 
4E4 
4E4 
4E4 
4E4 
4E4 
4E4 
4E4 
4E4 
4E4 
4E3 
4E3 
4D3 
403 
S04 
5D4 
504 
504 
504 
5D4 
5C3 
583 
583 

4D5 
405 
405 

485 
5F7 
5F7 
SF? 
SF7 
SE4 
5E4 
SE4 
SEll 
5E4 
5E4 
5E4 
SEll 
5E4 
5E4 
5E4 
402 
402 
402 

4C8 
4C8 
4C8 
4C8 
4C8 
4C8 
4C8 
4C8 
4C8 
4C7 

H 

288A 

tc2 
602 
602 
bD2 
602 
602 
602 
bD2 
602 
b02 
6D1 
bD1 

682 
682 
682 
682 
682 
5E5 
SES 
5E5 
5Fb 
5F6 
SF6 
5F6 
SF6 

503 
5G2 
5G2 
5G2 
5G2 
5G2 
SG2 
5G2 
5G2 
SG2 
5G2 

5F1 
5F1 
5F1 
5F1 
5F1 
5F1 
5F1 
5F1 
5E1 
5E1 
5E1 
5E1 
5E1 
5E1 
SE1 

5E3 

RELAY 
293A 

OPT I ON OESIG LOCATION 

COIL A CONT 8 CONT 
[1]A0,1,2,4,7 3C1 3C1 683 
[ 1) 80. 1. 2. 4. 7 303 303 6C3 
[ 1] co. 1 . 2. 4. 7 304 304 688 
[ 1]CTO, 1, 2 3C3 3C3 303 
[1]DVA,CG10,CN,CR,TN 3Bfl 384 3['4 

ZE [ 1] DO, 1, 2, 4, 7 385 385 305 

Fig 5F-Ahernative Method of Showing Dry Reeds 

DES I G BA I BB I BC I BC BE DR1 D I DR2D OR3D I DR4D I DR5D 
CODE 293A 293A 

OPT I ON ZA 

COIL I POS 1 2 3 4 5 1 2 3 1! , 
LOC 3C1 3C1 3C2 3C2 3C4 1%5 20A1 19G5 1%5 2385 

CONT lA_I LOC 3C1 3(1 3C2 3C2 3C4 1%5 1783 1805 1%5 23C5 
POS IBILOC 683 bB4 684 685 &Bb 25E3 25E3 22A8 25D 25E3 

Fig 5G-Ahernative Method of Showing Dry Reeds 

~ 

10 
f< 

12 
0 0 

13 E 11 
0 )( 0 

b f< 8 
0 0 

9 
)c( 7 

0 0 

B 4 
0 )( 0 

DES I G Dr11 0~12 FR01 FR02 FR03 
CODE 295A 295A 295A 295A 295A 

OPTION 
F 
E 31E8 38E8 31E9 31E9 31E4 

CONT ~ 31E7 31 E7 31E8 31E8 31E3 
31 E6 31E6 31 E7 31E7 ·31E2 

8 31E5 31E5 31 Eb 31E6 31E1 
A 31E2 31£3 31E4 31E5 31 Eb 

COIL 3182 3181 3183 3183 3185 

A 3 
0 )( 0 

1 0 14 
0 0 

Fig 5H-Ahemative Method of Showing Dry Reeds 

ISS 3, SECTION 005-1 09-1 01 

RFLAY 

DeS I L 10CLK lOCL K CDL Cf4 I L CM2L CNDL H:·1 m K2 DES IG 

® : ~ 
CODE 275A 27bJ 275A /75A 275A 275A 275A 275A 275A CODE 

UPT lOtJ OPTION 
8 52% '>2Eb 53F 2 53G 1 53G1 53G3 7%2 79E2 81F3 8 
? 5286 52Eb 5 >F 2 5 3G 1 53G1 53G3 7982 79E2 81 F3 7 
b b 
5 5286 52Eb 5 3F 2 5 >G 1 5Y1 5 3G3 7982 7902 81 F3 5 
4 7902 " 3 a 3 
2 5287 5207 5 3G2 53 GO 53G1 53G3 7902 80E2 81 G3 2 
1 5287 52L 7 'i3G2 53 GO 53G1 53G3 7902 SOD 81 G3 1 

7902 
a 80t:2 

Fig 51-Method of Showing Mercury Contad Relays 

RELAYS 

DESIG CH LR TRL 
CODE U1414 U1426 US74 

OPT I ON 

X CONT :oN 
LOC CDNT CON_ I 

LOC CONT CONT LOC NQ. ARR NO. ARR NO. ARR 

12,11.10 8M 2FB 

TOP 9,8 8 207 10,9 M SC6 9,8 8 
7,b 8 2Db 8,7,6 BM bF4 7,6 M 
"5,4 8 2E5 5,4,3 8M 2E4 S,4 B 

2,1. 3 MB 11F2 2,1 8 3E7 2.1. 3 MB 487 
2 1 3 MB 4G7 2,1. 3 M8 2,1 '3 r48 408 
5,4 M 4C8 5,4 M 4C9 6,5,4 8M 9E5 

BOT 
7,b M 487 7,6 8 8,7 M 
10,9,8 8M 4Cb 9,8 M 4Cb 
12,11 M 1082 

COIL :::::>< "5<' 4A7 2-=::::.:... ;><... 4A8 :::::.-:::: >< II A? 

Fig 5J-Method of Showing Flat-Spring Relays 

Fig 5E Through 5J-Methods of Showing Information in 
Apparatus Figures 
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R!:.LAY 

Sb3 

LT RT SP 
2 J3 4C1 

801 8B5 

~ 
bA7 

8A5 8C5 bB2 

Fig 5K-General 

ASSE~1BL Y CN1PONENT 

TERMINAL STRIP 

DES! G CODE 

CAl 278A E/>J 
CAPAC! TOR 

~l 
CAPAC! TOR 

DES! G LOC CODE 

CRl Cl 2C2 KS-16390 

15 

Rl D; ODE 
124 141 

I R2 J 
DES! G bQ£_ CODE 

OPT DES! G LOC 

A 3H3 
B 3H3 

[1](~ 485) 
4C3 

s &E9 
[ 2] W1, 2 5C2 

23 13 CRl 283 446C 

Cl 

22 ( 012 
RESISTOR 

DES! G LOC CODE Qllil) 

Rb Rl 283 KS-19151 
21 D----'VVIr----< 1 1 R2 2£2 KS-19151 

(SEE CONNECTOR) 

R6 2C1 KS-19151 
R7 201 KS-19151 

RELAY 

@GT 
5535 

+~:; 
+7F5 

RELAY 

CLR 
280bB 

9 o---i 5 
3EO 

•'k 

p 

3G8 

3Fb 

RELAY 

2bbA 

387 

308 

PT 

PTL PTR 

3C7 

3C4 

RELAY 

2350 

RL 

f1T 
2T 9Gb 

~ 
~9Eb 

TR 

ISS 3, SECTION 005- 109-101 

Fig 51-Method of Showing Individual Relays f 1 B 
2il 9F3 

CODE 

440A 
KS-14330 

437A 

KS-13368, L3, 0. 001 
KS-133&8, L3, 0. 001 

DES! G 

CR1 
CR2 

LOC 

206 
487 

UF 
UF 

CODE 

4178 
HUGHES 1 N97 

CONNECTOR 

REAGER r•.OTOR CORD 

LOC 16A4 

HUBBELL 

@ ® NO. 7057 

' 
CAP. 

2 CONDUCTOR 18-AilG 
KS-15143 CORDAGE 
3-1/2 FT LONG 

FUSE 

OPT DES! G LOC 

20A 385 
PF 5D4 

Fig 5M-Method of Showing Capacitors 

HUBBELL 
NO. 7259 
BODY 

CODE 

BUSSMAN AGS, 20 A~lP 
70A 

CONNECTOR 

OPT DES! G LOC 

A 7F7 
B 782 
L 14 8C1 
L 15 385 

L17 5C8 
T 2F5 

788 
786 

WB1 3C2 

I NOUCTOR 

..9.!:! 

~ 
~ 9E4 

CONNECTOR 

CODE 280C JACK 

3&4 JACK L Q)M 
364 JACK 

~' 
1807 18E7 141 JACK 

141 JACK 2 

~ 
1583 1583 

141 JACK 
239 JACK 
2P4A PATCHING CORD ~ 2P48 PATCHING CORD 

vc: 1807 18£7 
151 PLUG 

JACK 

DES! G LOC CODE (SEE CONNECTOR) 

L1 I!Cb 220D 

Fig 5K Through 5M-Methods of Showing Information 
in Apparatus Figures 
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KEY KEY KEY KEY 

LINE PERF 552E @ 2/5 CHECK 479DW 
:;; (D) (A) 

92W 272A "' "' 3 "' u 

~~READJ "" ..0 "' ..0 

~~ 
b b 54 3 2 1 1 2 3 4 5 b 

2D4 

vE~ 8Fb 

1.~-~ t{J~_jJ ---o4 6C7 ~~~ .. A..f:,~ .. 1E6 1 j TST 8F2 SOUTH 
---o3 6C9 "--1 

t k:~ 
NORTH 

KEY TOP KEY TOP rf r11, 
552E 2/5 CHECK 2 1 1 2 3 4 

"' "' 
READJ m TST a "' '" ..0 ..0 

\ (C) (B) 

IN VERTICAL PANEL 

~ NETWORK 

OPT DESIG LDC CODE OPT DES I G !:.2£ CODE 

ALARM 13A4 MAZDA 72 [3]A0,1,2 3A7 185A CR 1A9 13L (RES) BLC 689 180A FAl 9C7 2Y G1A 5C6 185A 
FA2 9C8 2Y G2A 506 185A 

L1 7D3 2Y(RED) [3]RA0,1,2 385 185A 
[5]RBD,1,2,4,7 3D4 185A 

RH 4B2 185A 
s 3G2 IBSA 

[1] TA- 6F3 185A 
[1] TA- 6F3 185A 

[10] TA0-9 7E2 177C 
[10) V0-9 4D4 185A 

[1][~ 705 J 
381 177C 

ill 
479DW 

(B)~ (C~ 

4 3 2 1 1 2 

~l~ J.l 
WEST 

t 
EAST 

~r;~"h r{..,-n~ 
654321123456 

"'" "' u u 
"' ..0 

(A) (D) 

IN OPEN KEY SHELF 

OUTLET & RECEPTAClE 

OPT DES I G LOC 

CAB 9C2 

RECT 984 

<;QQg 

BELOW IS AN ILLUSTRATION Of HOW THE 479DW KEY 
APPEARS 01'1 THE wECO CARD CATALOG WITH THE EX­
CEPTION THAT THE QUADRANT LETTERS A,B,C, AND D 
AND THE WORD "FRONT" ARE NOT SHOwN ON THE CARD 
CATALOG FIGURES. THIS ILLUSTRATION IS I NCLUDEO 
HERE ONLY AS AN AID IN INTERPRETING THE METHOD 
USED IN CONVERTING THE CARD CATALOG PICTURE TO 
THE APP fIG. SYMBOL AND IS NOT SHOWN IN THE APP 
FiGS. OF THE SO DRAWINGS • 

(A) (B) 

~ ~ 1L£::: 
FRONT 

t "~ 

(D) (C) 

HUBBELL 52151-1/2 OUTLET BOX 

EW 2-9575 OUTLETS 

HUBBELL 7240 RECEPTACLE 

KEY TOP 
ii79DW 
FRONT 

KEY TOP 

479DW 

[ltNORTH 

l.j+SOUTH 

KEY TOP 

479DW 

NORTH SOUTH -..... 

NORMAL ORIENTATION IN VERTICAL 
PANEL. CODE (FRONT) AT BOTTOM 
AND AT RIGHT. 

guQf 
479DW 

r:ltSOUTH 

l.j+NORTH 

SOUTH NORTH --
FRONT 

NON-NORMAL OR I Ei'ITATI ON IN VERT I CAL PANEL 
INDICATED WITH THE WORD "FROtH". CODE 
(fRONT) AT TOP AND LEFT. 

ISS 3, SECTION 005-1 09-101 

KEY TOP 

479DW 

[ltEAST 

l.j+WEST 

\ I 

NORMAL ORIENTATION 
IN CLOSED KEY SHELF. 
CODE (FRONT) TOWARD 
OPERATOR 

KEY TOP 
479DW 

FRONT 

r:ltWEST 

LJ+EAST 

NON-NORMAL ORIENTA­
TION IN CLOSED KEY­
SHELF INDICATED WITH 
WORD "FRONT". CODE 
(FRONT) TOWARD HINGE. 

Fig 5N-Method of Showing Keys and Keytops 
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~ 

(SEE CONNECTOR) 

OlSIG OPT I ON 
~ANK 1 COOl 
COOl 

llHM. LOL 

1-4 703 
:>,6 704 

A y 20bA 2bA 7-18 70 
19 7(1 

20-22 704 

DES IG L OR SL 

CODE 3288 

OPT ION 

LEVEL WIRE LOC •H RE LOC 

0-9 0-5 bE2 

HOLD bCl 
MAGNETS 

SEL 684 

S0-9 684 
SEL O.N.CONT SS0-9 6C4 

DES I G s 
WOE KS-1354b,L40 

OPT I ON 

CIRCUIT 
II B c 

TERM. LOC TERM. LOC TERf~ 

SeCT 1 12-3 802 4-7 803 8-11 

SECT 2 1 2-3 6A3 4-7 8-11 

SECT 3 12-3 7D5 4-7 882 8-11 

THERMISTOR 

OPT QliLQ hQ£ :ODE 

9311 BC 
%'> 88 

POTENTIOMETER 

2Slli lli 
PP S APJ 9H5 
PPS CAL 9H6 
VOLTS ADJ 9A5 

AKC 

? 3 4 

TERM. LOC llH~I. LOC flKM. 

1-22 8A4 1-22 804 1-10 
11 

12-21 
22 

~ 
324C 

SEL MAG 

2~ RB RT 
OR OR 
LT LB 

9 

8 

7 

6 

5 

4 

3 

2 

1 

0 

SWITCH 

LOC 

CODE 

KS-5563,L3 
G.R.CO. TYPE 301A 
KS-13790,L2, 1.5 MO 

5 b 

1 tRM. LOC TI:.RM. LOC 

STEP 
MAG 
LOC 

983 1-20 9f7 1-22 10A2 
21 

90 22 783 

LOCATION HOLD MAG 

COIL SEL 0. N: CONT 
-1}-

3BO 381 

380 381 DES I G 

3CO 3C1 COIL 

3DO. 301 

3EO 3E1 CONTACT 

3EO 3E1 NO. 

3FO 3F1 

3GO 3G1 

3HO 3H1 

3HO 3H1 
WIRE 

Q£l ill.LQ_ LOC CODE 

ClP 705 ESA-6 76800-42 
PLP 7E5 ESA-b 76800-42 
PlPO 7E1 ESA-676800-42 
PWR 9A1 HUBBELL 7905 

TOGGLE SWITCH 

_oc RLP 785 ESII-6 76800-42 

783 

8A4 

TRANSFORMER TRANSISTOR 

Qtl QDJ.Q ill. £Q.!& .Qfi QliLQ 

14G1 373F 
2C5 94E REP COl L 

RECTI Fl ER 

~ ~ £Q.QI 
RECTIFIER 14C5 J8b25&B 

INT 
CONT 
LOC 

785 

HOLD D.N. CONT 

3i.......,4 ..,.......o5 ;;-st ~Lo3 ---<>1 !....o1 2f 2., 2t 

LOCATION 

IB IG F8 n FU F 

389 3D9 3 E9 3F9 3G9 3A9 

1. 2 3C7 3E7 3 07 3F7 sea 
3,4 3C9 3C7 3E7 3F7 1 A5 387 

5 3C9 3C7 3E7 3F7 3G7 3B7 

b 3G7 

0 487 4B4 4D7 4D3 

1 488 4Bb 408 4E3 

2 487 485 407 4F8 I!H8 4G5 

3 468 485 408 4F8 4H8 4G5 

SWITCH 

MB 
KS-13535-01, L 1 

N 

2E5 ~-{ 2E6 
0 "MB 

REGULATOR 

~ LOC CODE 

•KS-15631,L3 REGULATOR 14B5 

DES I G 

CODE 

OPT I ON 

LEVEL 

0-9 

0-9 

MAGNETS 

DES I G 

CODE 

OPT! ON 

1 
SECT 

TERM. lOC 

X 
12-3 5111 
4-8 8A1 

9-11 982 

?!ill9i 
AUD TEST 
KS-D546,L33 

llil LOC 

788 

7B7 

J T 

325B 325B 

WIRE LOC WIRE 

0 2A5 0 

1 '2 3112 1, 2 

HOLD 285 HOLD 

SEL 2E9 SEL 

FREQ 

KS-13546,L33 

2 3 

TERM. LOC TERM. 

12-"3 501 12-3 
4-8 801 4-8 

9-11 9C2 9-11 

~ 
PULSE TEST 

OFF 

I 

~ 
/1KC 

LOC 

266 

383 

2C4 

2F7 

LOC 

5E1 
9E1 
7C3 

RESISTOR 

OPT ~ LOC 

283 
B 2B4 
c 286 

287 

[5] RO, 1 ,2,4,7 3B9 
[2] TO,l 7C4 

WIRE LOC 

DES IG 

CODE 

OPT I ON 

LEVEL 

0-9 
0-9 

MAGNETS 

DES I G 

CODE 

OPT I ON 

Cl RCUI T 
TERM. 

SECT FRONT 12-3 

1 REAR 12-3 

SECT FRONT 12-4 
1 

TUBE ELECTRON 

1Q$. \:Q.Ql Q£l Q.S.lli 
684 2A CR1 
584 3A CR2 
584 >A TR 
708 2A TRl 

ill. ~ 
7F4 313CC 
7G4 313CC 
2C2 353A 
2D5 353A 

~ 
PK 

LOC 

3B8 

CODE 

400A 
204 330 

ISS 3, SECTION 005- 1 09-101 

~ 
181\G 
1%H 
1458,1000 
KS-13490, L 1 • 1500 

18R 
!BAG 

DES I G COMB. Ll NE & LINE SWITCH 
JUNCTOR SW 

CODE 325D 325U 

OPT I ON 

LEVEL WIRE LOC WIRE LOC WIRE LOC 

0-9 0 103 0 1DO 

0-9 1 183 1 181 

, 0-9 2 1113 2 lAO 

L HOLD 100 L HOLD 1DO 

MAGNETS J HOLD 103 NT HOLD 1D3 

LJ SEL 1E1 L0-'1 SEL 1E1 

1T 2T 1C1 1T, 2T 1C1 
HOLD O.N.CONT 3T ,4T 181 3T, 4T 180 

J T 

3258 325B 

WIRE LOC WIRE LOC WIRE LOC 

0 2A5 0 2B6 
1. 2 3A5 1, 2 383 

HOLD 285 HOLD 2C4 

SEL 2E5· SEL 2C7 

PULSE TEST 

KS-0000, L 1 

A B c 
LOC TERM. LOC TERM. LOC 

2C4 4-7 3C5 8-11 3C7 

4D7 6-9 4Cb 

2Fb 6-10 3G8 

Fig 5P-Basic Tabular Form of Listing Information 
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( 

DESIG FUSE POTENTIAL ONE PER 
AMP 

FAl 5 -24 FLT BAY 
FA2 5 -48 FLT BAY 

( 

FAl GRD BAY 
FA2 GRD BAY 

BATTERY SYMBOL VOLTAGE RANGE 

( 
-24 -21.6 TO - 2b .,4 

-48 -43.2 TO -52.8 

VOLT AGE 
de CURRENT DRAINS IN AMPERES 

LIST 1 LIST 2 
-24 .012 . 098 
-48 .018 .055 

Fig 6-Fusing Note 

PROVIDE 
FEATURE OR OPTION APP APP 

FIG. OR QUANT I TY 
WRG 

w WITH FRONT ACCESS, NORMAL-
....J THRU JACKS FOR IF INPUT l 
co BASIC AND BASEBAND OUTPUT d: FM 1 ~1 PER RCVR 1-
a:: RECEIVER DIRECT WIRE IF INPUT AND 
0 BASEBAND OUTPUT TO JACK a.. y 

a:: FIELD ON TERMINAL BAY 
0 ALARM 2 1 PER RCVR 
Cl CIRCUIT 1- LEVEL MONITOR X :a: 
>- de CONNECTION TO REGULATOR 
<::( REQUIRED WHEN ALARM CIRCUIT w 
co IS NOT PROVIDED 

de SUPPLY LEADS REQUIRED 
WHEN A~ARM CIRCUIT IS v 

BAY PROVIDED 
MOUNTED de SUPPLY LEADS REQUIRED 

WHEN ALARM CIRCUIT IS T 
NOT PROVIDED 

PORTABLE de SUPPLY ONLY 3 1 PER RCVR 
de & ae SUPPLY 4 

Fig 7-Feature or Option Table 

(1) 
( 2) 

(3) 

(4) 
( 5) 

(b) 

(7) 

(8) 

(9) 

( 10) 

(11) 

RECORD OF ~pp FIGURES, WIRING AND APPARATUS CHANGES 
IF JOB THIS 

CHANGED RECORDS OPTION 
ON ISS DO NOT WAS 

SPECIFY FURN 
2D M OR N N 
38 Y OR Z z 

38 Fl G. b b OR 10 
4D X NONE 

4D w S OR T 

5B Fl G. 11 NONE 12 OR 13 

bD 

70 
7D RESISTORS 

88 A & B, c OR C 
9D 

(1) MADDED, N RATED MD. 
(2) Y ADDED, Z RATED MD. 

SEE 
NOTE 

102 
107 

107 

109 

(3) FIG. 10 ADDED, b RATED MD. 
(4) OPTION X ADDED. 
(5) WADDED, S RATED MO,T,A&M 
(b) FIG. 11 , 12 OR 13 ADDEO. 

USE IN CIRCUIT 

STD A&M MD 

M N 
y z 

10 b 

X 

w T s 
11,12 
OR 13 

N M 
X 

4410 1410 
A & B c 

R 

(7) N RERATED TO STD,M TO MD . 
(8) X RERATED TO MD 
(9) 141 RATED MD AND REPLACED BY 

COMPLETELY INTERCHANGEABLE 4410. 
(1D) C REPLACED BY A&B. 
(11) APPARATUS PRODUCT CONTROLLED BY THIS 

DRAWING AND DEFINED BY "ll" OPTION 
IS RATED MONO 

Fig 8-Record of Changes Table 

NETWORK VALUES 
NETWORK RESISTANCE CAPACITANCE 

NO. CODE IN OHMS IN UF 
1 177F 1000 0.5 

2 178F 1 bO 1.0 
1.0 

3 1/2 177C 470 0.5 

Fig 9-Network Values Table 

ISS 3, SECTION 005-1 09-101 

TRANSMISSION TEST REQUIREMENTS 
(1 KHz LOSS BETWEEN 600 OHM TERMINATIONS) 

(A) MAX ALLOWABLE CKT LOSS (dB) 
TRANSFORMER LOSS 
020C 0.5 

TO 020D 0.8 
OTHER 

c ''iH'B' ) oxi!: 020CS 1.4 

* 

APPJ( 
020\lS 1.6 

ALLOWABLE INDIVIDUAL APPARATUS LOSSES (dB) 
APPARATUS DESIG CODE MAX LOSS MIN LOSS REMARKS 
CAPACITOR A OR B 4UF 20.9 17.3 
TRANSFORMER A 020C 0.4 0.2 

TRANSFORMER A 020D 0.7 0.4 

TRANSFORMER A 020CS 1.1 0.5 

TRANSFORMER A 0200S 1.3 0.8 

INDICATES APPARATUS FOR WHICH INDIV LOSSES ARE NOT REQO 

Fig 1 0-Transmission Test Requirements Table 

WORKING LIMITS: 

MAX EXT CKT "RES 
MIN INS RES 

RELAY 

MDF 
1. 3K 
30K 

Fig 11-Working Umits Table 

RELAY 

L 
1. 9K 
30K 

Fig 6 Through 11 
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SEQUENCE CHART 

NOTES 

1. IH~ PUHPO~l Of A S~UUlNCt CHAHI IS PRINCIPALLY 10 S~Hvt AS A GUIO~ 
10 !Ht. UND~RSIANDIN!J Of IHt CIRCUli AS A WHUL!:_ AND AS A KU 10 IH~ 
UHDlH Of t.VtNIS IN !HI:. UP~h~IION Of IHl CIHCUII. fUR !HIS PUHPOSt, 
A SliJUtNCt CHARI MAY NUl NI:.C~SSAHIU Dt.PICI All Of IHI:_ INllHACIIONS 
lAKING PlACI:_ IN IHt CIRCUli. IHI. ScOUI:_NCI:c CHAHI SUPPllMI:_NTS, ~Ul 
UOI:c$ NUl HlPlACt, IHt WHllltN [IHCUII U~SCHIPIION (CO) WHICH ALWAYS 
ACCO~lPUNits A SwllCHING SYSII:_MS SO DRAWING. 

2. StiJUlNCt CHAHIS ~MPLOY SYMWLS 10 SHOW IH~ OP~HAIIUN. AND Ht.L~ASt Of 
IHt. R~LAYS, SwllCH~S, AND UIHtH DtVICtS As lHU P~HfURM THI:.IH VARI­
OUS f\JRCTIUNS IN IHI:. CIHCUII. 

3. II Mt PHOGRt.ssts f HOM I UP DOwN, AND Nl V~H IN AN UPWAHU U I R~CT I ON, NOR 
AROUND AN ACU I~ ANGL~. 

4. IH~ UP~HAIIUN AND HI:.L~ASI:_ Of lHt. CIRCUIT COMPONI:.NIS IS INOICAT~U ~~ 
5YMijOLS PLACI:D IN A V~HllCAL LINt{S) WHICH SlHvtS 10 !HAC~ !HI: 
COURS~ Or !HI:. CIRCUli ACTION. A SINtilt. UNI:. Of ACIION MAY MHANCH 
INTO TWO OR MORE DEPENDENT LINES OF ACTION, AND CONVERSELY, SEVERAL 
LINtS Of ACTION MAY CONV~Htil:.. IHUS, CAUSI:.S AH~ LINKl:.U wiTH IK~IR 
Hft.CTS ijY SYMMOLS PLACI:.!l 10 PUHIHAY IN A CONCIS~ MANNI:H TH~ PROG­
RI:.SSION Of IHt CIRCUli ACTION, 

5. t.ACH OPtRAH. AND R~LI:.ASI:. SYMBOL IS IOI:NTlfii:D MY lHI:. rUNCIIONAL UI:.Siu-
NA 1 I ON OF THl:. APPARA JUS IT R~PH~SI:NT S. IF Till: APPA P.~ T US IS IN 
ANOTHI:R CIRCUli, MUI IS INCLUD[O IN !HI:. SI:.QUlNCI:. CHART TU AID UNDI:.R-
SIANOING AN AMBRI:.VIAII:.O !liLt. OtlH~ OTHl:.R CIRCUIT Is tiiVI:N IN 
PAR~NTHtSIS fOLLUwiNti THt. fUNCTIONAL o~SiuNATION, i.e., A (MKR), 

B (T), UG. 

b. COORO!NATlS AR~ USI:O 10 LOCATE. lHt POSITION Of IH~ oYM~ULS. NUMHI:.HS 
STARliNG WIIH 1, tvi:NLY SPAC<.O, ARt PLACI:.D FROM TOP 10 HOTTOM ON THI: 
Lf.FT AND HIGHT-HAND I:.Dul;S OF THl SHtll. LUII:RS AH~ PLACI:.D L~fT TO 
RlliHT AT IHI:. TOP AND t!OTTOM lDvt.S Of THf. SHI:.I:.T. THUS, COOROINATl:. 
ti24 ME.AN~ VI:.RT I CAL COLUMN li, HOR llONT AL Ll Nt. 24. 

7, HllHIZONTAL AND VI:_Hl!CAL liNt COMBINATION~ ARt. USt.O AS fOLLOWS: 

__i.. --1 + -1-- CONNt.CTION t!UWt.lN LINt.S 

+ + NO CONNI:.CTION t!l:.TWI:.EN LINI:.S 

a. CQNTRDLl.ED piHtCTION IS INOICATt.U t!Y LINI: CDMt!INATIONS U5f.O AS fOLLOWS: 

+ 
ACTION ON VERTICAL LINt. Afti:.CTS ACTION 
TO LHT t!UT NOT TO RlljHT. 

NO CONNI:.CT I ON t!UWEI:.N ACT I UN ON LE.fl AND 
RIGHT HORIZONTAL ll Nf.S. THE ACT I ON ON THI:. 
TOP VI:.RTICAL LINE HAS NO CONNECTION WITH THE 
ACT I ON ON THf. Ll:.f T HORIZON TAL LINE.. 

9. MAJOR ASSUMPTIONS OR OPTIONS ON wHICH A SEQUt.NCl; CHART IS t!ASEO ARc 
STATE.D IN TH~ SC TITLE, UHAS A SHotT NOTE ON THE SAM~ SHt.U. 

10. NOTATIONS ARE USED IN CONJUNCTION WITH FUNCTIONAL DESIGNATIONS TG 
GIVE ESSENTiAL INFORMATION; THESE ARE EXPLAINED IN THE NEXT COLUMN 
UNDER THE HEADING "DESIGNATION". 

DESIGNATIONS 

1. c-

2. C0-9 

3. co-en 

4. C0(0-9) 

5. C(0-9)A 

6. 

7. 

B. 

9. 

1 D. 

11. 

FA-D 

A,C 

HGf 
I 

RFz:a 

LIR 
(TOP) 

MC 

1 (80Tl 2
• MC 

n. MC 

fUR RI:LAYS 

FOR OTHf.R APPARATUS 

14. A JACK· 

15. AR KEY 

16. AL LAMP 

17. T HOLO 

18. J SEL 

19. PAC MAG 

2D. A2 PERF 

21. RDR PIN 

22. 
(PUl 
TC INT 

23. SEL 
RCI0-11 

24. AD XSTR 

25 CLPH XSTR 

26. TWA TUBE 

27 VAB VARISTOR 

UPLANA liON 

ONI:. OR MDHl Of CO 10 Cn OH CA 10 Cn 

ALL OF CO TO C9 INCLUSIVl:. 

ALL OF CO TO Cn INCLUSIVt. 

All Of COO TO C09 INCLUSIVe 

ALL OF COA 10 C9A I NCLU51 Vl; 

ALL OF FA TO FD INCLUSIH 

~OTH A ANO C 

A COMHINATION OF "·2 OUT OF 5" OF HG 

ANY ON I:. OF A SER I f.S RF 2 TO RF 8 

El THER L OR R 

TOP HALF OF MC MULTI CONTACT Rt.LAY 

HOTTOM HALF OF MC MULTICONTACT RELAY 

HDTH HALVES OF MC MULTICONTACT RELAI 

EXPLANATION 

A JACK CONTACT 

AR KE. y CONTACT 

AL LAMP 

T HOLD MAGNET 

J SELECT MAGNET 

PAC MAGNET 

A2 PERFORATOR MAtiNi: I 

REAOER PIN 

TC INTERRUPTER, PU CONTACT 

RC SELECTOR STEPS FROM POSIT I ON 10 
TO POSIT ION 11 

AD TRANS I S TOR 

CL PHOTO TRANS! STOR 

TWA TUHE 

VAR VARISTOR 

1. 

2. 

3. 

4. 

5. 

b. 

7. 

8. 

9. 

10. 

11. 

12. 

*AL LAMP 

+AL LAMP 

· +TW TUBE 

A 

8 

c 

D 

hc+o 

~0 

SYMBOLS 

ISS 3, SECTION 005-109-101 

UPLANAll JN 

A RELAY GPERArES 

AL LA~lP LIGHI~ 

IW lUHl llUTPU] CURRI:.Nl INCkl:.ASI:_S 

A ki:LA ¥ HlLcAScS 

AL LAMP UTI NGU 15HI:S 

TW TUlle OUTPUT WRHE.NT DE.CHI:.ASE.S 

SIMPLE Sf.QU!:.NTIAL CAUSI: AND Hf~CT RI:LATIDN. 
HI:LAY A OPE.RAH.S AND CAUS[S THt. OPERATION Of 
RELAY B WHICH, IN TURN, CAUS!:.S THE. OPeRATION 
ot RELAY C. RE.LA Y C TH!:.N RELE.Ast.S RELAY D. 

MULTI PLf. EffECTS fROM A SINGLE. CAUS[. RELAY A 
OPeRATES AND CAUSES THE OPERATION OF BOTH RELAYS 
t! AND C AND THE RELEAsE Of RELAY 0. 

MULTIPL[ CAUSES FOR A SINulE E.Hf.CT. !lOTH Hl;LAYS 
A ANO jj MUST OPERATE ~EFORE RELAY C OPERATES. 

MULTIPLE CAUSES wiTH MULTIPLE. EfFECTS. BOTH RE­
LAYS A AND M MUST OPERATE MEFORE EITHf.R Of 
RE.LAYS C AND D CAN OPERA][. THE ARROW IS USED TO 
INDICATE ONe WAY ACTION. IN THIS ILLUSTRATION 
E OPERATES fROM ll ONLY. 

ALTERNATIVE CAUSf.S. l;l THER OF RELAYS A AND ll 
WIll CAUSE.. OPE.RAT I ON Of RI:.LAY C. 

Z RELAY DR OTHER APPARATUS HAS EITHER OPERATED 
OR RELEASED. 

Fig 12-Sequence Chart 
Information 

Method of Showing 
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~YM~OL 

13. fA 
SR 

+sR 
rcw 

2 SEC 

*TMA TUBE 

14. *A 
I 
I 
I 

*B 

15. 

1BTI 
TRK IDLE TRK BUSY 

~+PB 
1b. A B c D E 

2 LCK 

JHG 
3 k• HG 

4 TK 

17. 

OF 

SYMBOLS (CONT.) 
EXPLANATION 

TIME DELAY 

THe ~R RELAY IS SLOW 10 ReLEASE rOLL OW I Nu THE 
OPERATION Dr RELAY A. 

THE TMA TUllE OPERATES 2 SECONDS AfTER CW RELAY 
OPE:RATE:S. 

DfJTltD VeRTICAL LINE MAY INDICATE ONE Of 
rOLLOW I Nb: 

A) INDHINIT!:. TIME INTERVAL. 

tl) INnRf•IEDIATE ACTION WHICH IS UTHER ASSUMED 
OR SHOWN ELSEWHERE. IN THI:. LATTER CASE, 
RH ERENCE IS USUALLY MADE TO THE PLACE 
WHERE. TH!:. ACT I ON IS SHOWN. 

ALTE.RNAT I VE ACT I DN. THE. OPERATION OF THE. tlT1 
RELAY CAUSf:.S THE RELEASt. Or tl THf:.R THE I!T OR 
P~ RELAY DEPENDING UPON WHETHER THE TRUNK I OLE: 
OR TRUNK llUSY CONDITION IS MET. 

TK RELAY HAS OPERATED ON LINE 4 AS THE RESULT OF 
THE OPERAT I UN OF !lOtH HG ON LINE. 1 ~NO LCK ON 
Ll NE 3. NEITHER HG NOR LCK OPE RAT! ON ALONE IS SUF­
r ICIENT TO OPERAT~ TK. THE DIAGONAL LINE MAY tlf:. 
CONTINUOUS OR AS SHOWN. HG AND LCK AT THE ENDS 
OF TH~ DIAGONAL LINE RHEP TO THE FUNCTIONAL 
Df:.S I {;NAT I Ot>l- OF THE. APP~R4 1 US TO BE. AS SOC I ATE.O. 
WHERE THIS APPARATUS IS SHOWN IN DIFFERENT SCs, 
ON DlfF!:.RENT SHEETS CF fHE DRAWING, OR IN WI·OELY 
SEPARATED AREAS ON THE SAME. SHEE.f, THE COORDINATE 
LOCATION OF THe ENDS OF THE DIAGONAL LINE MAY BE 
ADDED TO THE fUNCTIONAL DES I GNAT ION. 

TG RELAY RELEASES AND THEN REOPERATES ON CURRENT 
REVERSAL. 

18. 

*IS 
• (6-IJ 

~ A-'--F-'-*At-Ft. 5 5 
(3 TO 8) 

~ 
*LC tTl 
I 
I 
I 

~ 
+LC ~TI 

I 
I 
I 

CKG 
• (11-0) 

BC 

RK 
.(Il-l) 

OP (TG) 

-1-TcK 
1' • (11-2) 

AC 

T KO~tlLE: KI:.CORD 

IHE: SPAN Or CIRCUIT OPERATION DURING WHICH A 
PA~T I CULAR TROUI!L~ MAY ~E: EXPr.CHD If U 1 ;;oUI!LE: 
RECORD IS TAKEN I~ INDICATED BY TRIA:.~:Ul.AR MARKS 
AT THt tlt.GINNING AND I:.NO Or THr. SPAN. 

A SOLID INVE.RTE.O TRIAtiGLE (.) INDICAli:.S THAT A 
Pt.RrORATION IS MADE., A LAMP IS LI(;HTI:.O, UR A 
NOT A I I ON I S MAOt. ON A l I C K U 1r A T ROU~Ll 
RtCOHO IS TAKE.N AT OH ;_,lE.H THI> TIMI:.. 

A SOL I D UPH I uHT TH I AN\iU. ( • ) I NO I CA 1 Lo :HAT A 
Pf:.HrOHATION IS NOT MADE., A LAMP IS NUl LluHli:.D, 
UH A NOTATION IS NOT ~1AOE ON A TICKET I' ::. 
TROU~LE. R~CORD IS TAKU; A I OR ArT t.R TH I.> II ME. 

lHIS INDICATES THAT RK PE.RrORAliON IS MADE. OR 
RK LAI~P IS LIGHTED lr A TROUllLE. RE.CORD IS TAKEN 
WHILE THI:. RK RELAY IS OPE:RATE.D. 

!HIS INDICATE.S !HAT CHARACTER 1 IS PRINTt.D IN 
PO~ITION bON A THOU~LE. TICKET . 

IN fHIS CASE, ONLY THE. TICKET POSITION NUM~EHS, 
3 TO 8, ARt tiiVEN. THE. CHARACTERS THAT ARE: 
PRINTED iN THE.SE. POSI liONS A~E. NGT SHOWN SINCE 
ANY CHARACTER rROM 0 TO 9, A DASH, OR AN ASfERISK 
MAY llt PRINTE.D. 

THIS INDICATES THAT T1 PERFORATION IS MADE OR 
T1 LAMP IS LIGHTED IF A TROUBLE RECORD IS 
TAKEN WHILE THE PR2 RELAY IS OPERATED. 

THIS INDICATES THAT AC PERFORATION IS MADE OR AC 
LAMP IS ll GHTEO IF A TROUBLE RECORD IS TAKEN 
AFTER THE AC RELAY HAS OPERATED AND BEFORE THE 
RD RELAY HAS OPERATED. . 

THIS INDICATES THAT ONE OF. A NUMEER OF TROU3LE 
INDICATIONS ARE MADE TO INDICATE CIRCUIT OPERA-
TION PROGRESS. IF THE CIRCUIT OPERATION HAS 
ADVANCED TO THE OPE RAT ION OF THE CKG RELAY 
CHARACTER D IS PRINTED IN TROUBLE TICKET POSI-
TION 11. IF THE CIRCUIT OPERATION ~AS ADVANCED 
TO THE OPERATION Of THE RK RELAY, CHARACTER 1 
IS PRINTED IN POSITION 11. CHARACTER 2 IS 
PRINTED IN"POSITION 11 IF THE TCK RELAY IS OP-
i:Ri<TED. IT IS NOT NECESSARY TO SHOW UPRIGHT 
TRIANGLES (A) INDIC~TING THE END OF THE 
PRI:HING Of A CHARACTFR SINCE ONLY ONE CHAR­
ACTER AT A TIME CAN BE PRINTED IN A POSITiON 
ON A TICKET. 

ISS 3, SECTION 005-1 09-101 
\ 

Fig 12-Sequence Chart Method of Showing 
Information (Contd) 
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SEQUENCE CHART INDEX 

OESI G I 
LOCATION 

OPR I RLS 

LOCATION 
DES I G I 

OPR I RLS 
DES I G f 

LOCATION 

OPR I RLS 

OP ORG REG CKT DP ORG REG CKT(CONT) MARKER CKT 

1IA 4W9 3Z12 
liB 4X11 3Z12 

1TC 4X19 3Z12 

.cR 8Qb SHill 
8V9 8V20 

2P bG12 
7F11 

2P bH12 &Nn CR1 8010 8Nl5 
8V1& 8T21 

CHE }Yl 
6S2> 
7N25 

A2/5 3F3b 3Z12 CRI 8Q9 8R11 
802& 

1408 bUH 
7P35 

llJHE 8V15 8U17 CN 889 
10P15. 

TPT 6K20 &H22 
cs 4H20 

bG10 

AS 3G7 
&H12 
8F11 
9F10 

bS14 bQ1b 

TPT 6K19 bH22 

TUHE 6513 bQ1b 

7F9 
8A10 
988 

OCT1 3E11 
4E29 
bJ15 
7A14 

82/5 1407 3Z12 VF2/5 384 
4B22 

8014 
9E14 

BS 3E37 
bJ9 
7A8 DIS1 3Y5 

4A10 8E7 6S26 
4Z3& 9F7 7N28 
14C9 8028 

1057 

BT &89 6A23 

C2/5 1406 3Z12 

VG2/5 384 
4822 
bJ9 
?AS 
8E7 
9F7 

OIS2 3Y5 
bS2b 
7N28 
8029 
10S7 

C1 9R10 9R15 
9R19 9U25 
10011 10015 
11613 11G17 
11621 11 G27 

GTL1 4H20 
bG10 
7F9 
8A10 
938 

11N18 11N22 
11N25 11 K32 
13P21 13P25 

MAN 4H21 

1 >P28 

RBT bBS 

CLR 9E17 9026 TR2 bCS 

CM3 14T22 
TRL 687 

CMA 14022 

CMB 111022 TRLA bB8 

CMC 14022 TSE1 3E1 
bKS 

CN 8811 80& 
785 
803 

CN1 9811 8N21 9E3 

9V3 1 OH22 
1185 11 C23 

13P30 

CNT 13H8 13E15 
13$5 13P39 

CNTl 9011 9C24 

CNT2 9E18 9028 

CNT3 DU9 13P4 

DES I G 
LOCATION 

I OPR I RLS 

MARKER CONN CKT 

f4A 3N35 3Z8 

f·lB 3N3b 3Z9 

1·1C 3M35 3AA8 

1·10 3M3& 3AA9 

f.1E 3L35 3A38 

f·1S 3N34 3AA7 
bS17 b028 
7M21 7M3G 

8331 

RA 3PJ2 3l·l8 

RB 3P33 3W8 

RC 3Q32 3W8 

RD 3N33 3W8 

RE 3M33 3W8 

RS 3P29 3W7 
bS7 bQ28 
7M21 7M30 

8831 

TM 3N29 

TRK LINK & CONN CKT 

H2 3E3 3E13 
4E21 4E31 
bK7 bJ17 
787 701& 
805 8016 
9E5 9E1b 

LV2 3E4 3G14 
4E22 4032 
bK9 bG18 
788 7F17 
808 sell 
9E7 9017 

INTERRUPTER CKT 

ST bA10 6A24 

GROUP 8t!SY CKT 

RBI 14A85 

RB2 14ABb 14215 

RB3-b 14AB7 14Z16 

RT 14Z14 

ISS 3, SECTION 005- 1 09-1 01 

DES I G 
LOCATION 

OPR 

PRETRANSLATOR 

GS 14W19 

HDK 14U21 

PRA 14U19 

PRS 14U18 

TM 14518 

RLS 

CKl 

Fig 13-Sequence Chart Index of Operate and Release 
Location 
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CIRCUIT REQUIREMENTS TIMING REQUIREMENTS 

APPARATUS MECH REQT CIRCUIT PREPARATION DIRECT CURRENT FLOW REQT 

UP/ TEST SEE 
AFTER 

ARM. BLOCK TEST CL1P DATA SET TEST TEST READJ REMARKS DESIG CODE OPTION FIG. WECO 1: NOTE TEST TEST SOAK 
FIG. TRYL OR PREP WOG FOR INSULATE CONN SAT. CONN GRO MIL MA. MA. 

APPARATUS CIRCUIT PREPARATtON TEST SET PREP 
SEE 

TIME REQ 

BLOCK TEST CLIP DATA SENO REC SW TEST MIL-SEC REMARKS 
DESIG OPTION FIG OR NOTE 

tNSULATE CONN BK CONN 8 CONN W 
KEY 

START STOP MIN MAX 

H~LAY$ CHl 11 (UN 1 )0 GHO U(CK1) U( CR2) r•.K 48 GHO 470 750 
1IA AF43 18 17 ( RA)U U(1I ~) GHU 0 31 29.5 

CH1 8 GHO U( CH) 4(CRI) MK ·u.c. GHO 500 780 
1IB Af57 18 210 ( RA)O U( 1 I B l GHO u - 27 25.5 

CH2 8 (CN)O GHO U(ON1) 4(CH1) MK GHU U. c. 470 750 
liC 1/2 AKB 18 204 2U(1IC) 1 U( 1IC) B/G 0 9.2 8. 7 MOUNTtO WITH (AS) 

CH2 11 (ON1 )U GHU U(CH1) 4(CH2) f~l( 48 0 c. 470 750 

2P AF>4 13 14 (PHL)U U(2P) GHO 0 27 25.5 C I 7 1 

D I 5 ( RAl )U GHU U( UL) U(MS I) MK 48 GHIJ 3000 4700 CONN U( UL) IC U(ONl) 

(r~Sl)NU 

A0,1, 285A 3 1 u 25 
2,4, 7 H 5 1M 4 2 

H 1 

lPl 12 GHU U(PI A) 10(2P) MK GHU 48 220 370 
A$ 112 AKS 18 204 2L(J.IS) 1 L(A;) BIG 0 17 1b MUUNT~D WITH (1IC) 

80,1. 285A } 1 0 25 
2 ,4, 7 H 5 

H 1 

BT AF90 b 242 U(~T) GHD 0 b5.5 b2 

CO, 1, 28SA } 1 D 25 
2,4 '7 H 5 TI:ST NOll:.>: 

H 1 
1. 10 M~ASUR~ lHt. ll~lt Uf 1 HI:. (Cl) llf·11:.R, UPI:.HA It RI:.LAY (CN1). 

CI AFb2 11 218 U(CI) GHD 2 0 7.1 b. 7 THI:. (CNT3) HI:.LAY SHUULU UPI:.HATE IN A I~ IN Of 10 SI:.CS ANU A 
~lAX OF 1 5 SI:.CS. 

CLR 28068 9 A (CNT1)0 b(CNT1) 8(CNT1) NGB 3 P/$ 0 -12 O.b u .3 
2(CNT1) b(CNT1) 8( CN11) Null 3 P/S NO -12 0.0. 0. 2 

2. TO MI:.ASURI:. THI:. TIM~ Of JHI:. (TM) lii~I:.R, UPI:.HAlt RI:LAY ( IMA) 
RI:.LAY (TM) SHOULD OPI:.HATI:. IN lHt I NllHVALS I NU I CA 11:.0 ~tLOW. 

b Ct-Hl) PCH H1 b NGB $ 0 1.4 
(LTl)O 2(CN) L(CN1) NGB p 0 l.b (PO) (OVL) ;~:.c 

MIN MAX 

TUB!:$, I:LEClRON N.D. N.O. 20 32 

CR1 8,11 St. I: SSP N.O. 0 10 16 

0 0 4.6 7. 2 
Cll2 8,11 St. I:. SSP 

CT 7 St. I:. BSP 

TPT 12 Sl:l:. BSP 

Tt.ST NOT~S: 

1. CONNI:.CT uROUND TO TERMINAL Of RELAY UNOI:.H li:.Sl (1 ,4,8,9,10 fOR -0,-1,-2,-4,-7 R~SPI:.Cll VI:.L Y) • 
PROCI:.DURE fOR TESTING ORY R~~O RELAYS USED FOR RI:.G IS TI:.R I NG DIGITS. 
PHEPARATI ON: 

COI-lN~U 01 R~CT ~ATTI:.HY TO H.RMINAL L2 Of l~ST SI:.T. 
PLACI:. L KU IN NI:.UTHAL POSITION 
CONN~CT SL~I:VI:. OF TEST T & H TO LOAD CONTACT (5,7,11 ,12,13 FOR -0,-1,-2,-4,-7 RI:.SPI:.CT"t-VI:.LY) 0~ HI:. LAY UNOI:.H T!:.ST. 
ADJUST RI:.D RHEOSTAT 4 AND THE lHRf.l: 4 SWITCH~S FOR MINIMUM HESISTANCI:.. 
CONN~CT TH~ liP OF THI:. 4W JACK TO TI:.RM!NAL (3) Of THI:. RI:.LAY UNDER TI:.ST. 

llif PHOCI:.DURI:. I NDI CAT ION Q!!:f! 
A. CLOSI:. OPI:.RATE & R~LEASt. K!:.YS. LAMP LIGHTED. CLOSURE OF LOAD CONTACT. 
B. CLOSI:. HOLD KU & OPEN OPI:.RA Tl:. Kl:. Y. LAMP Rt.MA INS Ll GHTEO. HOLD OF LOAD CONTACT. 
C. CLOSI:. 4 KEY & OP~N HOLD & HI:.LI:.J.ISI:. KlYS. LAMP REMAINS Ll GHTtD. HOLD Of LOCKING CONl ACT. 
D. CLOSI:. RI:.LI:.AS~ KI:.Y & OPt.N 4 KI:.Y. LAMP EXT I NbU I SH~S. OPi:.N OR RI:.LI:.ASI:. OF LOAD CONTACT. 
I:. OPERATI:. VOLTMI:.li:.H KU( 75V). CLOSE OPI:.HATE fiNAL VOLTAGI:. NOT TO OPI:.N OR RI:.Lf.ASE Of LOCKING 

KI:.Y. OPI:.N OP~RA fl:. KU. CLOSI:. 4 KI:.Y. I:.XCI:.I:.D 10 VOLTS. CONTACT (" VOLTA(; I:. I:.XCU.DS 10 
VOLTS IT INDICATI:.S THAT LOCKING 
CONTACT DID NOT OPI:.N). 

f. OP~N 4 AND Ht.LI:.ASI:. Kl:. YS. 

2. REMOVE ELECTRON TUBES (CRl) & (CR2), THEN CONNECT 
DIRECT BATTERY TC L(C1) RELAY. 

Fig 15-Timing Requirement Table 

3. CONNECT 2 & 7 OF (CLR) RELAY WITH A TEMPORARY STRAP. 

Fig 14-Circuit Requirement Table 
Fig 14 and 15 
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1-!0TES: 

0 

0 

CO~~ r~sf~~rE~ I DE _____ 0:.,__:.. 
0 

.e.C:__ _____ CON~ 1 6~ ~~s~~6~ERS 
0 

STRAP ON INSTALLERS ____.r--0 
SIDE BY INSTALLER-~ 

~ STRAP ON SHOP 
~ Sl DE BY SHOP 

0 

STRAP ON SHOP . ~ 
SIDE BY INSTALLER~ 

0 

~ STRAP ON INSTALLERS 
~ SIDE BY SHOP 

TS ON UN IT 
METHOD OF SHOWING SHOP AND INSTALLER WIRING ON TERMINAL STRIPS 

CROSS CONN 
n:J TEL KEY 
& LAHPCKT 

CADI 
4W p K 

"~~~T 

[--~j- R 

CROSS CONN --
Tl 

Rl 

..... ~-"" 

TO TRKCKT __ i 
4W p B 

T 

R 

APPEARA/'CE __ K 

L. -- --

FIRST [ =1--
...... ~ B 

2WOR4W I 

T 

R 

I( 

!:: 
/I-"' 

~[ 1 = 
B 

£ 

T2 

:-...., RZ 

IJI 
I : L ORLI 

I I THROIIG# 
!--+---tNTERM£0/ATE ! j APPEARANCES 

i 

L. OR Ll 

HIOF, VIOF, 
HNOFOR HCOF 

OR IKOF 

DISTRIBUTING FRAME TERMINAL STRIPS 

TO CA07 

ro 
SERVICE 

OBSERVING 
CKT 

"'r 
R 

Tl 

Rl 

A 

oes 

FSV 

RSV 

TO CHJI!IRGE 82 [B/ 
OELAY /NT 

CKT Fl 

F2 

TO CA09 G8 

lT 
717 LIN£ ANO 

EJAL NET CKT R 
OR 717 CA07 

CAD2 
(FOR APP FIGS. 11 2,3 J 

p 

_t_ 58 

j 48 .p 
38 

• 28 

18 

57 

47 

37 

Z7 
0 

LC 17 
0 

~ 

~ 

...... 
~ 

I~ 
0 
55 

CAD3 
(FOR APP F/GS./14) 

p p 

CSRJREL OR (TAl) CAP. "'R2 ~ • T2 
rSRJREL OR (RAIJCAP. I?/ 

I 

2 J (CO)REL 

IZ 

118 ~rTTJREL 
3M 

18 

(SPJREL 

(SPIJREL 

I aNJREL 

IZ (CfiJREL 

2 (INJREL 

II (TCJREL 

18 (BJREL 

I (AJ COIL 

~ (8JCOIL 

rNAJCAP. 

717 ATNO TEL 
& KEYCKT 

T/ 

A 

H 

CONF 

:--oc 7lJ ATNO PtJs #0/.0 
& At/XTRKCKT 

'OGI 
7lJ ATNO TEL ANO 
KEY CKT & TO AlM 
PtJS HOLO &.At/X TR. 

TO LINKCONT 
&GATECKT 

'KCKT 

c 

CKT TO NIGHT SERV TRK 
TO ATNO TEl. &KEY C. KT 

/N5 

p R. 
T_l 

PA 
..... 

7V CONF REP CKT CONFI 

ro ATNO POS HOLO 
&. At/X TRK CKT 

n:J LINK CONT ~ GAJ'i! CKT 

7lJ RE61STER CABINET 

PNA 

HM 

PC/ 

PI 111 

I~ 
I " 

I ) 
26 ) 

I , 2 

I_;_ 
I , 

I_;_ 
I~ 
I ~ 

/RLS I~ 
I , 

PT2 I_; 
I " 

'~ 
I-" 

I ~ 
PAl _I__; 

I , 

I " 
I_;_ 
I , 

27 

3 
28 

4 ) I 
29 > 1 

s > I 
3o) I 
0 ) I 
31 

7 ) I 
32) I 
B ) I 
33) I 
9 

34) 

/0) 

35) 

II 

LC ---f-?36 ?-i-
---p 12 >-;-----

- I , 

ISS 3, SECTION 005-109-101 

s~ 2M s; (CON~REL 
IL {HJREL 
5 (PIVJREL 

IL rcoNFJREI. 

4M (#JREL 

IOl 
BM 

s~l-/REL /STCKT 

~M 

IM (SJREL 

IM (PJIIJREI. 

IMJ S (HJREL 

3 M (CONFJREL 

SB {HJREL 

BM {PAJREL 

rPCtJOIOOE 

LIN TO St/CC 
ORPRECEVEN 

OOP CAOIO 
SAlliE FR 

OR _.._ 
ON,_ EFZ 

....__~15~-----J (N)R£5 

511 

----r3r >-r----
1 I I 
I I I 
I 1 I 

SEE IVO'TF 

TO CA0/3 
OR PREC EVEN OR 
000 CAOIOON 

SAM£ FR 

TO FUSE 
PANEL 

n:JINTFR 

I -
EFI 

"'EF/ 
p 

p 

G 
G 

OFZ 
OF2 

' r't;ROt'AJ 

4BV TALK(AJ 

' 

~ 
TO TONE 

SliPPLYCKT 
LTIORLT4 

~ 

44 
0 
34 
0 

........... 24 

........_,4 

53 
0 5 

43 _j 

J 33 

23 

/3 

........._sz 
WMAX.~~ 290THER 4Z 
TRK 

~ 
.----/2} 

/12 
0 

( 
51 

41 
0 

31 
0 

21 
0 

n I/ 

TSrAJ ON 
TRK IINIT 

() 

ll 
u 
n 
v 

~] rEJAIIIPL 

10 (; O)AMPL 

(l 'GJR£5 

s;J rAJREL 

( 

1/ 

F)R£5 

OJAMPL (, 

IIJ 
12 rOFJREL 

B r. OJAMPL 

/{/ 

(AJREL 

2L 
.... 

I 1 I 
I : I 

2/110 CKT 

I I I 
---B46 >-+----
---Bz2 >+----

~47>+­
~ 23>-t-­

~48 >-t--
MA~,:ztvOJt:g _H._'M'---=B._:A_T ___ ,.-___,t---7 24 >-+---------- (PPt/)RES 

ANO GJI!ITE CKT ~ 49 )-1--

(

-48 rAJ zs rPJAIJ RES TO Ft/SE 
PANEL GROrAJ SO )>-.J..I ______ ___:_A.:..(SJREL 

LC 
CONNECTOR (A) O!V ATN/J lK'K t/NIT 

Fig 16-Methods of Showing Information in Cabling 
Diagrams 
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TO MESSAGE 
REGISTER CKT 

TO DATA 

.. -

D I STR I BUT OR -~....._--------l 
CKT 

BD 2 
SCANNER CKT 

FS 1 - SCANNER CLOCK & CONTROL 
FS 2- SENDING MODE CONTROL CKT 
FS 3- ADDRESS REGISTER 
FS 4 - SCANNING CONTROL LOGIC 
FS 5 - MESSAGE FORMULATOR 
FS b - DRIVERS AND TRANSLATORS 

INTERROGATION 
START CONTROL 

BDI 
CIRCUIT BLOCK DIAGRAM 

OPERATION SEQUENCE CONTROL _ 

OPERATIONS VERIFICATION 

BD 4 
PROGRAM STORE 

FS 14- TIMING CKT 
FS 15 - X TRANSLATOR SWITCH 
FS 1b - Y TRANSLATOR SWITCH 
FS 17 - MEMORY MODULE AND 

BIASED CORE SWITCH 
FS 18 - READOUT CKT 

BD 3 
INFORMATION PROCESSOR 

FS 7 - INPUT PROCESSOR 
FS 8 - TRANSLATOR 
FS 9 - ENCODER 
FS 10 - ERROR DETECTOR 
FS 11 - CONTROL LOGIC 
FS 12- TIMING PULSE GENERATOR 

ADDRESS 
INFOI!!'IATION 

LINE SWITCHING DATE 

BD 5 
STEERING CONTROL 

FS 19 - DECODER 
FS 20 - SHIFTER 
FS 21 - CLOCK PHASE GENERATOR 
FS 22 - POWER SUPPLY CKT 
FS 23 - PULSE CONTROL 
FS 24 - STORE CIRCUIT 
FS 25 -MULTIPLEXOR 

SWITCHING CONTROL 
t-----+-B-1 N_A_R_Y _T_R_A_I N _______ TO SWITCH 

CONTROL CKT 

ISS 3, SECTION 005-1 09-101 

Fig 17 A-Circuit Block Diagram 
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( 14) 
PART OF FS 2 
SENDING MODE 

(27} CONTROL CKT 

,..... 
L1"\ ....., 

- (3) 

ADV1 ,ADV2,ADV3 FS 1 {3) 4C1 

(4) SCANNER CLOCK 
2F3 & CONTROL 

,..... ,..... 
N ,.., 
~ ........ 
'-" 

( 27) 
C7 --

,..... ,.._ 
._, 

. 

802 
FS BLOCK DIAGRAM 

SCANNER CIRCUIT 

FS 3 
ADDRESS REGISTER 

,..... ,.._ 
c. 

FS b 
DRIVERS & 

TRANSLATORS 

,..... 
L1"\ ._, 

FS 5 
SCANNING CONTROL 

LOGIC 

I 

MFO, 1,2,4,7 

SMCO, 1,2,4,7 

(9) 

(8) 

..___ 
( 10) 

(b) -

ISS 3, SECTION 005-109- 101 

E2 
, 

AD001 , AD002, AD004, ,..... 

""' AD008, AD01b, AD032, ....., 

ADOb4, AD128, AD25b 
FS 4 

MESSAG~ 
FORMULATOR 

PART OF FS 2 (4) -
SENDING MODE 

( 12)-CONTROL CKT 

Fig 178-Functional Schematic Block Diagram 
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BD 2 BD 2 
FS BLOCK DIAGRAM FS BLOCK DIAGRAM 

0 
I 

0 
BD 1 0 

x CIRCUIT BLOCK D I AGRA~1 X 
I 

~ 
0 
V) 

J 
3 

BD 3 
FS BLOCK DIAGRAM 

~ 

CIRCUIT 

SUBSYSTEM 
BLOCK DIAGRAM 

IF USED 

BD 1 
BLOCK D I AGRA1·1 

SUBSYSTEM 
BLOCK DIAGRAM 

IF USED 

SYSTEM 
BLOCK DIAGRAM 

so-x x 100-o 1 

SD-XX102-01 

SD-XX101-01 

SYSTEM APPLICATION DIAGRAM 
WILL SHOW HOW SDs OF THIS SYSTEM 
CONNECT TO SDs OF RELATED SYSTEMS 

0 
I 

>< 
>< 
>< 
I 

Cl 
V) 

BD 5 
FS BLOCK DIAGRAM 

0 
I 

0 
;;; 
>< 

I 
0 
V) 

J 

ISS 3, SECTION 005- 109-1 01 

BD BD 3 
FS BLOCK DIAGRAM FS BLOCK 

0 
I 

N 

BD 1 0 

;;; 
CIRCUIT BLOCK DIAGRAM >< 

I 
Cl 
V) 

~ 

J 

Fig 17C-System Block Diagram 
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BD 4 
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RING SUPPLY OR 

Ml SC ALM CKT 
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i 

RECEIVER CKT 
SD-10XX0-01 
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I TO DISTANT 

OUTGOING TRK CKT 
SD-11 OOX-01 

I OFFICE 
1------------------~.........jl, ARRANGED 
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Fig 170-System Application Diagram 
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COMPONEI-IT L1 ST 

RELAY --
DES! G K1 K2 K3 

CODE MAb MAo Mti10 
OPTION 

[X CQNT LOC CONT LOC CONT LOC ARR ARR ARR 

b EBM 284 

5 EBM 2F5 
4 EBM 2D5 EBM 2"C3 EBM 2C4 
3 EBI'1 2D5 EBM 2B4 EBM 2B4 
2 EBM EBM 2A4 EBM 2A4 
1 EBM 2F5 EBM 2A3 EBM 

COIL X 2D X 2£3 X 2F4 

RELAY NOT ADJUSTABLE, REPLACE WHEN THERE IS A 
MALFUNCTION. 

CAPAC I TOR 

Q.W.Q 
C1 
C2 
C3 
C4 

c~ 

~ 

DESIG 

CR1 
CR2 
CR3 

RESISTOR 

DES I G 

R1 
R2 
R3 
R4 

R5 
Rb 
R7 
RB 

R'l 
R10 

® 
R11 
R12 

G) R12 

TRANSFORI·1ER 

DES I G 

T1 

VARISTOR 

Q.W.Q 

CODE 

437QA 
570AS 
437QA 
437QA 

437QA 

CODE 

44bA 
44bA 
44&A 

CODE 

227A,22.1 
227A. 2&1 
227A,~,5110 
227A.22.1 

227A, 2&1 
227A,511 
KS-1 o891 l2A, 5420 
KS-1&891 L2A, 5420 

KS-1b891 L2A,145 
K S-13491 L1 ,750 
KS-13491 L1, 750 
82E, 700 

84H, 900 

CODE 

fiV1 1830 

[1b]RY1-RV1& 

£QQ( 

100£ 

ltlPUT /OUTPUT I NFORt~AT I ON 

TRAN$141 T AND RECEIVE SIGNALS APPEAR AT THE T AND R TERI~ I NALS 
FOR 2-,JI RE TRUNK LOSS AND NOISE 14EASUREMENTS. fJHEN IHJI RE 
TPUNKS ARE TE'STEO, Ttl£ SIGNALS ARE RECEIVED ON T1 AND R1, 
AhO TRAfiSM I TTED ON T AtW R. GROUND APPLIED TO CP PINS 819, 
A1'< AND A7 ,JILL OPERATED THE K1 TtlRU K> RELAYS RESPECTIVELY. 

CIRCUIT DESCRIPTION 

THE (4ll) RELAY IS OPERATED DURIN(, THE RECEIVE INTERVAL FOR 
THE 4-,dRE FSTS. THE (K3) RELAY TRANSFERS THE TERMINATING 
IMPEDANCE OF T AND R AND T1 AND R1 FROM bOO OHMS TO 900 
OHMS I<T TRANSFORMER (1). THE ( K1) RELAY INSERTS 2 DB OF 
LOS$ Ill THE r~EASURINu CIRCUIT >JHEN OPERATED. Ttl£ 4.32 uc 
CAPACITORS DECOUPLE THE tiiGH VOLTAuE PROTECTION CIRCUTIRTUS''K 
(RV1)-(RV1b) FROM OffiCE BATTERY. (R1),(R4) PROVIDE ~ 
TERI41NI\TIONS 'wHILE 4-,lfiiLE MEASUREMENTS ARE PERFORMED. 
THE 1000 CPS TEST SIGNAL AT T AND R, AND T1 AND R1 MAY VARY 
FROM +5 OBM TO -15 DBM. 

CPS 774 
71'110 ANO ,t:"()(/~ /IV/~£ T~ANSFE.R AND TEK/If/NATION 

2 WI~E ~ECEIV£-TRANSMIT r- 61: 4/NIRE T~ANSMIT ~ 
TRANSFEI<' I<'EL.AYS r-- Q: TERMIIVAT/ON TRANSFORMER~ 

ME A/7 
r· 

ME A/3 
~ 

ME 810 
Tl 

ME 83 
.R/ 

I 

Cl 

C3 

2 I 
4.32 

"' C4 

2 I 
4.32 

RVI K2 
RV2 

RV.3 

RV4 
" K3 RVS 

~vo 

RV7 
~3 

~VB ~ 
S/10 

4Wt~E RECEIVE ---._ 

RV9 4 K2 
RVIO 
~VII 

~V/2 RS 4 K3 
RVI.3 201 

RV/4 

RVIS 
R~ 

RVI~ 511 

K2 K3 Rl 

3 

2 22./ B Tl 

L--------------~7~·~llr3~--~------~8~V3~ME XMT 

cz 
7000PF 

5 817 ME 
~--------------~m~~---+------~~RERCV 

.:. 

R4 

22./ 

R7 
5420 

R9 

145 

4 

RB 
. .5420 

ME 815 
RCV ~~------~------------------------------------~~3+-------~4~~--------~8~1~2 ~~ Kl Kl 

7L2 
I 
I 

4/N 
cr 

819 

A/9 

@700 
{0900 

\.___ 208 PAO ___/ 
& CONTROL 

CAL AS K3 K I 818 CAL 
000~~--------------------------------------~5~----------~~~----------~~~208 

RECORD OF CHANGES 

DfJG PREY MFR SERIES CLEI SEE 
ISS FURN STO DISC NO CODE NOTE 

1 1 1XXXXXXXX 
28 z y z 2 1XXXXXXXX 
3A 4 1XXYYYXXX 

I 
ISS 3, SECTION 005- 1 09-101 

MANUFACTURING REFERENCES 

CATEuORY 

CIRCUIT PACK CODE AND 
ASSEMBLY DR Alll Nu 

CONr1lC1 OR Rt:WU I RU4tNTS: 
ON P>JB - A, il 
ON FRAME- A,B 

SYMBOL 

2-INIRE 
RECEIVE­

TRANSMIT 
lit: 4-WIRE 
TRANSMIT 

NO. 

E0-77774-( ) 

[ 2] 502A 
[ 2] 902A 

81.3 ME 1----..::.:.:.. XMT 

1--...;8;;,;.,;!7_ ME 
RERCV 

ME 
Tl 

ME 
Rl 

4 /IV!I<'E 
RECEIVE 

C4L ,A=~-----------------------}(~3----~Kr/---8~~/;~ CAL 000 - 2DB 

ME ~8~15~------------------~ RCV-

Kl 
TLZ =8..,;.1;:,_9 _ __,01-------

K2 
-48 

0 4/IV ~A~/9;:,__ ____ __, 
CT 

K3 
900~A~7--------------~ 0 

NOTES: 

1. ,.UNLESS OTHEfi'.JISE SPECIFIED: 

-48 

RESISTANCE VALUES ARE IN OHMS, 
CAPACITANCE VALUES ARE IN 141 CROFARAOS, 

-48 

VALUES PRECDEO BY THE SYMBOL +( 0 LUS) OR -(f·iiNUS) 
ARE IN VOLTS .• 

Fig 18-Schematic Diagram Method of Showing Circuit 
P.acks 
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