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1.01 This section describes a type of circuit 
drawing being issued by the Bell Tele­

phone Laboratories, Incorporated, in the SD 
drawing series. The drawings are called de­
tached-contact schematics. The manner of pre­
senting the circuit information, the symbols and 
conventions employed, and other facts concern­
ing detached-contact schematics are covered in 
this section. 

1.02 This section is reissued in order to bring 
the information it contains into agreement 

with the latest practices. This involves changes 
and additions to the text and illustrations. Since 
this is a general revision, the arrows ordinarily 
used to indicate changes are omitted. Detailed in­
formation concerning the changes will be found 
under Reasons for Reissue at the end of this 
section. 

1.03 An SD drawing contains the basic circuit 
information for a specific part of a switch­

ing system. An entire switching system may be 
represented by a group of SDs. These drawings 
provide, in one compact whole, information 
needed for: 

(a) Manufacture and shop testing. 

(b) Installation and testing prior to cutover. 

(c) Training of personnel in the understand-
ing of the circuit. 

( d) Engineering of switching systems. 

(e) Operation and maintenance of the circuit. 

1.04 Since about 1928, SD drawings have been 
prepared in what may be called "attached" 

form. That is, the individual relays, jacks, keys, 
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coils, tubes, etc, which, when properly wired to­
gether, constitute a circuit, were shown in the SD 
as complete physical units. Because many of 
these apparatus items consisted of separate parts 
(contacts) that were used to perform multiple 
functions in the circuit, it was necessary to show 
the circuit paths going back and forth between 
the separate parts of the apparatus items. This 
method of presenting the circuit was generally 
satisfactory for the types of circuits then in use. 
However, with the gradual replacement of man­
ual switching systems by more and more com­
plex dial switching systems, it became increas­
ingly difficult to present the circuit information 
in SD drawings in a manner suitable for the 
many uses made of the information. Sometimes, 
it was difficult to understand the circuit, and the 
tracing of circuit paths was complicated by hav­
ing to follow the action of the circuit through 

,Jl large number of paralleling and crossing lines 
that frequently extended over a number of sheets 
of the drawing. In recent years, with the intro­
duction of common control switching systems 
and automatic message accounting, it became 
imperative that a different method of presenting 
switching systems circuits be devised. Some of 
the complex circuits of these newer systems are 
comprised of thousands of individual relays, 
tubes, and other apparatus items. Under such 
conditions, the presentation, understanding, and 
use of the circuit information involved numerous 
difficulties. As a result of extensive investiga­
tion of various arrangements for presenting 
switching systems circuit information in a sim­
plified and more generally satisfactory manner, 
the detached-contact-type SD described in this 
section has been devised. Indications are that 
these methods of presenting circuit information 
are well suited for large complicated circuits as 
well as for smaller, simpler circuits. It is in­
tended, therefore, that the detached-contact-type 
of drawing will be used for all new systems and 
for major new circuits added to existing sys­
tems. In addition, it will be used for major 
changes in existing switching systems circuits. 

1.05 The information contained in a detached-
contact-type schematic drawing is sepa­

rated into class groups, each serving to portray 
information of a similar character. Cross refer­
encing between the groups is employed to coordi­
nate the information. Extensive indexes located 
on the first page or pages of the drawings help 
to locate individual items of information in any 

• 
• 
• 

• 
• 
• 



• 
• 
• 

• 

• 
• 
• 

group of the drawings. Each of these groups that 
has been established is described in individual 
detail in this section. 

1.06 In a detached-contact-type SD drawing, 
the circuit paths are presented in a man­

ner that emphasizes the functions performed by 
the circuit. The circuit paths are shown in a 
series of Functional Schematics (FSs) consti­
tuting one of the groups of the drawing. Each FS 
represents a function or a related group of func­
tions and shows the complete functioning paths 
of all relays and other apparatus involved. An 
attempt is made to show all circuit paths com­
plete from battery to ground, even though this 
may require repeating information shown in 
other FSs or other circuits. External circuit in­
formation, however, is not necessarily shown in 
complete detail, but only sufficiently to give 
meaning to the function path. 

1.07 In order to achieve the objectives of an 
FS, relays, jacks, keys, switches, and other 

apparatus having parts that perform separate 
operations are shown in a "detached" manner 
whenever this is helpful. For example, relay con­
tacts are shown directly associated with the func­
tional path of which they are a part and not in 
their physical relation to the relay coil that oper­
ates them. In this sense, therefore, the relay con­
tacts are "detached" from their operating coil. 
Thus, detached-contact schematics are funda­
mentally different from attached-contact-type 
schematics which emphasized physical apparatus 
grouping. 

1.08 In switching systems circuits, the individ-
ual parts of a given relay, jack, key, or 

other switching component in a circuit may per­
form different functions. As a result, the indi­
vidual parts may be shown in numerous FSs of 
the circuit. This condition requires that a means 
be provided for readily associating the detached 
parts into their physical relation to each other. 
This is done by showing all of the parts of each 
piece of apparatus in "attached" form in another 
group of the drawing called Apparatus Figures 
(APP FI Gs). In addition to showing each appa­
ratus item in its physical arrangement, APP 
FIGs serve as an index of where all of the parts 
of each piece of apparatus are shown on the 
FSs of the circuit. Also, the APP FIG. gives the 
code number of each apparatus item as well as 
the quantity required. When the apparatus item 
is available in a variety of values, the particular 
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value required is given. An APP FIG., therefore, 
indicates complete information for ordering all 
of the individual apparatus items that are in­
cluded in a coded apparatus unit (J code). 

1.09 As an aid to understanding the circuit, 
another group of information known as 

Sequence Charts (SCs) is usually included as 
part of the drawing. These SCs show the time 
order (sequence) of operation and release of the 
relays, switches, and other electromagnetic and 
electronic devices as they perform their various 
functions in the circuit. 

1.10 In addition to the three groups of circuit 
information (FSs, APP FIGs., and SCs) 

described briefly above, other information re­
quired to complete the circuit story is con­
tained in other groups of the drawing. However, 
since they are al 1 auxiliary to the above three 
fundamental groups of circuit information, these 
other groups will be discussed in detail later in 
this section. 

1.11 The figures referred to in the following 
text are to be found at the end of the sec­

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

2. ARRANGEMENT OF INFORMATION IN THE 
DRAWINGS 

A. General 

2.01 Reference is made in this section to sec-
tionalized and nonsectionalized drawings 

Drawings that contain three or more sheets of 
FSs, or drawings covering circuits comprised of 
approximately 30 or more relays having different 
functional designations are usually sectionalized. 
Drawings that do not meet one or the other of 
the above conditions are usually classed as non­
sectionalized. 

2.02 All sheets of both sectionalized and non-
sectionalized SDs of the detached-contact 

type are drafted on tracing forms measuring 
22 by 34 inches; when printed for field use, all 
sheets are reduced to 11 by 17 inches. 

2.03 The drawing number, sheet number, com-
plete title, and rating are shown in the 

lower right-hand corner of the first sheet of each 
drawing. All subsequent sheets show the draw­
ing, sheet number, and an abbreviated title. The 
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system of numbering the sheets and the arrange­
ment of the circuit information differs for sec­
tionalized and nonsectionalized drawings. These 
differences are explained below in B and C. 

2.04 As will be noted from the following text, 
the circuit information for both sectional­

ized and nonsectionalized drawings is given in 
clearly separated groups. For this reason, when 
drawings are reissued to add information it will 
be possible, in most instances, to place the added 
information with existing similar information 
without disturbing the sheet numbers of the 
drawing. 

2.05 Occasionally the statement SEE NOTE, 
followed by the numbers 1, 2, etc, is shown 

on a sheet of the drawing. These are references 
to sheet notes located somewhere on the sheet. 
These notes are numbered in sequence starting 
with note 1 on each sheet, and they are used to 
clarify the information on the sheet where the 
SEE NOTE statement is shown. 

B. Sectionalized Drawings 

2.06 Sectionalized drawings are arranged in 
clearly separated groups for each type of 

circuit information. Each group is assigned a let­
ter designation from A to G, as shown in Table A. 
The sheets in each group are numbered in se­
quence. The group letter and sheet number are 
shown on each sheet as part of the last suf­
fix in the drawing number. For example, on 
SD-27000'-0l-A2, the A2 indicates Group A, 
Sheet 2. 

Table A-Arrangement of Information in 
Sectionalized Drawings 

GROUP CONHNTS 

A Sheet Index 
Supporting Information 
Apparatus Index 
Lead Index 
Option Index 

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

D Circuit Notes (100 Series) 
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Equipment Notes (200 Series) 
Information Notes (300 Series) (Block 
Diagrams, Theory Schematics) 
Cross-connecting Information and Notes 
(400 Series) 
Transmission Test Requirements Table 
Working Limits 

GROUP CONTENTS 

E Sequence Charts (SC) 

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

G Cabling Diagrams (CAD) 

2.07 Each type of information listed above is 
described in this section. Some circuits 

may not contain information in one or another of 
the groups; in such cases, the group letter is not 
used. For example, if SCs are not furnished with 
issue 1 of a drawing, the E group is omitted. 

2.08 To facilitate locating the information in 
the SD, sheet coordinates are furnished 

on most sheets. Only sheets in the A group and 
the F group do not have sheet coordinates since 
they would serve no useful purpose on sheets of 
these groups. Two systems of coordinates are 
used, as follows: 

(a) On sheets in the B, C, D, and G groups, the 
numbers O to 9, evenly spaced, are placed 

from left to right on the top and bottom edges 
of the sheet. The letters A to H, evenly spaced, 
are placed from top to bottom at the left- and 
right-hand edges of the sheet. 

(b) On sheets in the E group (which contain 
the Sequence Charts) numbers starting 

with 1, evenly spaced, are placed from top to 
bottom on the left- and right-hand edges of 
the sheet. Letters starting with A, evenly 
spaced, are placed from left to right at the 
top and bottom edges of the sheet. 

2.09 Coordinate location information consists 
of three parts, the sheet number, a letter 

coordinate, and a number coordinate. Except 
where FS (B group) coordinate locations are re­
ferred to in APP FI Gs ( C group), coordinates 
are not usually cross-referenced from one group 
of sheets to another group. Therefore, the group 
identification is omitted from the coordinate. A 
coordinate such as 7H5 referred to in the FS 
sheets (B group) means sheet B7, letter coordi­
nate H, and number coordinate 5. Coordinate 
3AA10 referred to in the SC sheets (E group) 
means sheet E3, letter coordinate AA, and num­
ber coordinate 10. 

C. Nonsectionalized Drawings 

2.10 In nonsectionalized drawings, the infor­
mation is arranged as follows: 

• 
• 
• 

• 
• 
• 
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(a) All sheets are numbered in sequence 
starting with sheet 1. The last sheet num­

ber is shown on each sheet as the last 
suffix in the drawing number. For exam­
ple, on SD-26085-01-3, the digit 3 indicates 
sheet 3 . 

(b) An Apparatus Index is not ordinarily fur-
nished, but if it is, no equipment location 

is shown, since for small circuits the apparatus 
is usually concentrated in a small area on a 
single equipment unit or central office frame. 

(c) The circuit notes and other information 
(assigned to the D group in sectionalized 

drawings) are located on the first sheet and 
second sheet, if necessary. 

(d) If space permits, the APP FIG. is placed 
on the same sheet as the FS. 

(e) SCs are generally located on a separate 
sheet, but if there is sufficient space they 

may be located on the same sheet with the FS 
to which they apply. Circuits with only a few 
operating elements may not require an SC. 

(f) If space permits, CADs are placed on the 
same sheet with the Circuit Requirements 

Table. 

2.11 The system of coordinates, as described 
in 2.08 for sectionalized drawings, is also 

used on nonsectionalized drawings. 

2.12 On reissues of nonsectionalized drawings, 
if a new sheet is added it usually is placed 

at the end of the drawing, but it may be placed 
within the existing sheet structure by reassigning 
the page numbers of the drawing. 

2.13 Based on the above, the arrangement of a 
typical nonsectionalized drawing is as 

shown in Table B. 

Table B - Arrangement of Information in 
Nonsectionalized Drawings 

SHEET 

Sheet 1 (and 
Sheet 2, if 
required) 

CONTENTS 

Sheet Index 
Supporting Information 
Apparatus Index (if furnished) 
Lead Index (if furnished) 
Option Index 
Transmission Test Require­
ments Tables 
Working Limits 

SHEET 

Subsequent 
Sheets 
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CONTENTS 

Circuit Notes (100 series) 
Equipment Notes (200 series) 
Information Notes (300 series) 
(Block Diagrams, Theory Sche­
matics) 
Cross-connection Information 
and Notes ( 400 series) 

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

3. INDEXES AND SUPPORTING INFORMATION 

A. Sheet Indexes 

3.01 The Sheet Index gives the contents of 
each sheet of the drawing. It is always 

placed in the upper left-hand part of sheet 1 
of nonsectionalized drawings. On sectionalized 
drawings, it is placed on sheet Al and may ex­
tend to sheets A2, A3, etc . 

3.02 Sectionalized Drawings: Fig. 1 shows a 
Sheet Index for a sectionalized drawing. 

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; namely 
Al, A2, A3, Bl, B2, B3, etc. The remaining col­
umns with the over-all designation of ISSUE 
NO. show the latest issue of each sheet. 

3.03 Nonsectionalized Drawings: Fig. 2 and 3 
show a Sheet Index for a nonsectionalized 

drawing. Fig. 2 illustrates a Sheet Index for a 
nonsectionalized drawing that is arranged to be 
reissued on an individual sheet basis. This type 
of Sheet Index is the same as for sectionalized 
drawings except that the sheet numbers are 
listed as 1, 2, 3, 4, etc. Fig. 3 illustrates a Sheet 
Index for a nonsectionalized drawing that is not 
arranged to be reissu~d on an individual sheet 
basis. In this type of Sheet Index, the first col­
umn, designated SHEET NO., lists the sheet 
numbers in sequence; namely 1, 2, 3, etc. The 
second column, designated CONTENTS, lists the 
subject or title of the circuit information shown 
on each sheet. 
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6. S1.pp.orting Information 

3.04 The Supporting Information Table (see 
Fig. 4) shows the Equipment Drawings 

(J or ED) and Equipment Design Requirements 
Specifications (J Specs) for the circuit. If there 
are any other specifications covering Supporting 
Information, such as Trunk Tables, they also are 
shown. The Supporting Information is always 
located in the upper right-hand part of sheet Al 
on sectionalized drawings and sheet 1 on non­
sectionalized drawings. 

C. Appcra~i,s Index 

3.05 The Apparatus Index, when provided, con-
tains information for locating all appa­

ratus in the FSs and APP FIGs. (excepting net­
works as explained in 3.07). For some circuits, 
the Apparatus Index also shows the equipment 
location of the apparatus. 

3.06 As shown in Fig. 5, the Apparatus Index 
is divided into four columns, arranged as 

follows: 

{a) The DESIG coiumn lists the apparatus 
designations. Relays are listed first, fol­

lowed by other types of apparatus in alphabet­
ical order of their type. For example, relays, 
capacitors, cords, jacks, keys, lamps, etc. The 
apparatus type is shown horizontally above 
the associated information. For each type of 
apparatus, numbered functional designations 
are listed first in numerical order, and are fol­
lowed by lettered functionai designations in 
alphabetical order. 

(b) Under the heading LOCATION, the FS 
column lists the FS sheet number and lo­

cation coordinates of the apparatus. The loca­
tion coordinates for relays refers to the loca­
tion of the reiay coils. Note that the sheet 
group designation (B) is omitted, since it is 
understood that on sectionalized circuits FSs 
are always located in the (B) group. 

(c) Under the heading LOCATION, the APP 
FIG. coiumn lists the APP FIG. number 

of which the apparatus is a part. Where an 
,APP FIG. extends over several sheets of the 
drawing and the apparatus is not arranged 
alphabeticaily within the APP FIG., the APP 
FIG. sheet number where the apparatus is 
located is shown in addition to the APP FIG. 
number. The APP FIG. number is shown first, 
followed by the sheet number; that is, 18 ( C'l). 
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(d) The EQPT column is always provided, but 
is used only when it is desired to show 

where the apparatus is located on the frame, 
bay, plate, etc. This is usually necessary only 
when the apparatus is spread over eight or ten 
mounting plates or over more than one equip­
ment bay. The bay number is shown first, fol­
lowed by the plate number; that is, 1-10. It 
may also be necessary to show the apparatus 
location when the apparatus is mounted in a 
cabinet or on a panel. In these cases. the cab­
inet or panel name is shown. 

3.07 Contact protection networks are not usu-
ally included in the Apparatus Index 

since they are usually connected to and given the 
same designation as the apparatus whose energy 
is to be absorbed. However, they are included in 
the Apparatus Index where they are used for 
purposes other than contact protection or where 
they are not directly associated with a particular 
piece of apparatus. Contact protection networks 
are listed in the APP FIG. and the exact FS lo­
cation is given there. 

D. Lead Index 

3.08 The Lead Index gives the location on the 
FS and on the CAD sheet, where neces­

sary, of all the leads that connect to other cir­
cuits. 

3.09 As shown in Fig. 6, the Lead Index is ar­
ranged as follows: 

(a) The connecting circuit title is shown hor-
izontally above the associated group of 

leads. The circuit titles are usually listed 
alphabetically. 

(b) The DESIG column lists the designations 
of leads (or groups of leads) to the con­

necting circuit. Number designations are listed 
first in numerical order, and are followed by 
letter designations in alphabetical order. 

(c) The FS LOC column lists the FS sheet 
number and location coordinates where 

the leads are shown. When a group of leads 
is spread over several consecutive coordinates, 
only the coordinates for the center of the 
group are given. 

(d) The CAD LOC column lists the CAD 
sheet number and location coordinates 

where the leads are shown. When a group of 
leads is spread over several consecutive coor-

• 
• 
• 
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• 
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dinates, only the coordinates for the center of 
the group are given. Where CAD information 
is shown on a sheet that does not have location 
coordinates, the number of the CAD that con­
tains the leads is listed. 

E. Option Index 

3.10 The Option Index gives the location on 
the drawing of all optional APP FIGs., 

optional apparatus, and optional wiring. The Op­
tion Index (see Fig. 7) is arranged as follows: 

(a) The APP OR WIRING column lists the 
designations of optional APP FIGs., op­

tional apparatus, and optional wiring. Number 
designated APP FIGs. are listed first in nu­
merical order fol lowed by letter designated 
APP FIGs., if any, in alphabetical order and 
then by single letter designations in reverse 
alphabetical order. Additional designations 
ZA, ZB, ZC, etc, are listed, if required. 

(b) The LOCATION column shows: 

(1) For optional APP FI Gs., the APP FIG. 
designation and, in addition, where nec­

essary, the FS sheet number and location 
coordinates of wiring not covered in the APP 
FIG. See Fig. 7 (first five entries). 

(2) For optional apparatus and wiring, the 
APP FIG. number of which the appar­

atus is a part and, in addition, the FS sheet 
number and location coordinates of the op­
tion not covered in the APP FIG. See Fig. 7 
(Y, X, and T entries). 

(3) For optional wiring only, the FS sheet 
number and location coordinates. See 

Fig. 7 (Z, W, V, S, and Q entries). Where 
a wiring option appears only in a cabling 
diagram (CAD), the CAD number in which 
the option appears is entered in the location 
column. See Fig. 7 (R entry). 

4. FUNCTIONAL SCHEMATICS 

4.01 A general description of FSs is given in 
1.06 and 1.07. 

4.02 The rules covering the methods of show­
ing information in an FS, together with 

detailed explanations of the symbols used, are 
given in Fig. 8. 
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4.03 The number of FSs in a circuit depends 
on the size and type of circuit. Circuits 

that perform several different functions will have 
several FSs, whereas a small circuit, such as a 
trunk, might have only one FS . 

4.04 Each FS is given a number and a title. 
The title may indicate a circuit function, 

such as Pulse Counting, or the name of the cir­
~uit, such as Trunk Circuit. 

4.05 As will be observed upon examination of 
Fig. 8, there are two basic symbols used 

for contacts, as follows: 

(a) A line with a superimposed X is used for 
a make contact ( open when unoperated). 

(b) A line with a superimposed bar is used 
for a break contact (closed when unop-

erated). 

The two symbols are used together to form the 
various combinations of associated springs. 
These contact symbols are designed to allow a 
circuit path to be shown by straight lines without 
continual offsets, as would be required if the 
armature spring and arrowed contacts were used 
to represent contacts. 

4.06 It will also be observed that the battery 
symbol employed consists of the spelled 

out battery voltage rather than a battery sym­
bol. 

4.07 The symbols used on FSs are, in general, 
the same as have been standard in the 

past. 

4.08 Use is made in FSs of abbreviations and 
condensing patterns. However, an FS al­

ways contains sufficient detail to permit a person 
familiar with the rules, but not necessarily famil­
liar with the scope of the circuit, to interpret 
and apply the information. 

4.09 In most cases, an FS is limited to one 
sheet of the drawing and portrays only 

one function or subfunction of the circuit. 

4.10 One of the features of FSs is the showing 
of the circuit paths complete from battery 

to ground, which involves in some cases extend­
ing the paths beyond the circuit boundary. As 
illustrated in Fig. 8, Sheet 2, all external circuit 
information is enclosed within a double-line box. 
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5. APPARATUS FIGURES 

A. General 

5.01 A general description of APP FIGs. is 
given in 1.08. 

5.02 The amount of apparatus contained in an 
APP FIG. is the number of relays, resis­

tors, etc, that can be conveniently manufactured 
or ordered as a unit. When only one or two pieces 
of apparatus is required, a separate APP FIG. 
may be shown, or the apparatus may be shown as 
a letter-designated option within another APP 
FIG. 

5.03 The contents of an APP FIG. are governed 
by equipment, manufacturing, and op­

tional ordering considerations, and are not af­
fected by the content of any particular FS. 
Therefore, one APP FIG. may combine apparatus 
appearing on more than one FS. 

5.04 Depending on circumstances, an APP FIG. 
may be nonoptional, meaning that it is 

always furnished; optional as a whole; or op­
tional in part. 

5.05 Fig. 9 shows the method of listing the 
various types of apparatus in an APP 

FIG. Practically all apparatus is listed in the 
APP FIG.; notable exceptions are mounting 
plates, lamp sockets, and tube sockets. For each 
piece of apparatus listed, the following informa­
tion is shown: 

fa) Type of apparatus (relay, capacitor, etc). 

(b) Functional designation. 

(c) Location on the FS of each component 
part. 

(d) Apparatus option designations. 

(e) Code (complete ordering information). 

(f) Type of contact components and their se-
quence characteristics. Either of two 

methods is used to show this information. One 
is a pictorial representation using familiar 
contact symbols of the attached-contact-type 
schematic. This method is used for apparatus 
having contact springs that are numbered in­
dividually, such as U-type relays. The other 
method is tabular in form and employs ab­
breviations to represent contact-type and se­
quence characteristics. For wire-spring relays, 
the following abbreviations are used. 
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M - Make 
B - Break 

EM - Early Make 
EB - Early Break 
BM - Break-Make (Nonsequence transfer) 

EBM - Early Break-Make (Sequence 
transfer) 

EMB - Early Make-Break (Continuity) 
PM - Preliminary Make 
PB Preliminary Break 

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

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

5.06 Whenever more than one functional desig-
nation is associated with a single code, the 

required quantity of the coded apparatus is 
shown in brackets (see capacitors and networks 
in Fig. 9, Sheet 3.) 

S.07 Whenever practicable, the information in 
an APP FIG. is shown in tabular form. 

The methods used to show information for spe .. 
cific types of apparatus are discussed in detail in 
thr following paragraphs of this part. 

8. Wire-spring General Purpose Relays 

5.08 Wire-spring general purpose relays a,e 
listed in one of two tabular forms, as 

shown in Fig. 9, Sheet 1, and described as fol­
lows: 

(a) The table for relays with twelve contact 
positions is shown under APP FIG. 1 and 

accommodates as many as 12 relays. Reading 
across, it will be noted that the table is divided 
into major columns formed by heavy vertical 
lines. Each column contains the information 
for a particular relay. An additional column at 
each end of the table shows the type of infor­
mation listed for each relay. For example, 
starting at the upper left-hand corner of the 
table and reading across: 

(1) The DESIG line shows the functional 
designation of each relay. 

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

(3) The OPTION line shows the option (if 
any) for the relay. 

• 
• 
• 

• 

• 
• 
• 



• 
• 
• 

• 
• 
• 

(4) The numbers 12 down to 1 refer to the 
contact position numbers. The contact 

arrangement of a particular position on a 
particular relay is determined by reading 
across from the spring position number to 
the CONT ARR (contact arrangement) col­
umn. If no contact arrangement is given in 
the table (see MAN relay, contacts 3, 5, 9, 
and 11), the interpretation is that the relay 
is not equipped with contacts in that posi­
tion. The location on the FS of the contacts 
provided in a particular position is deter­
mined by reading across to the LOC (loca­
tion) column. If no location information is 
given for a contact (see F relay, contacts 5 
and 7), the interpretation is that the con­
tact is not used in the circuit. 

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

(b) The table for relays with 24 contact posi-
tions is as shown in Fig. 9, Sheet 2, for the 

AJ702 relays, and may accommodate as many 
as 20 relays. This table is similar, in some re­
spects, to the table described for the 12 contact 
tact arrangement. This is because all contacts 
columns formed by heavy vertical lines. Each 
column contains the information for a partic­
ular relay. An additional column at each end 
of the table shows the type of information 
listed for each relay. Note that no column is 
included on this table for indicating the con­
position relays. The table is divided into major 
of the 24 contact position relays are "makes." 
Starting at the upper left-hand corner ard 
reading across : 

(1) The DESIG line shows the functional 
designation of each relay. 

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

(3) The OPTION line shows the option (if 
any) for the relay. 

(4) The numbers 24 down to 1 refer to the 
contact position numbers. The location 

on the FS of a particular contact of a par­
ticular relay is determined by reading across 
from the contact number to the vertical col­
umn for the relay. 

(5) The COIL line shows the location on the 
FS of the coil for each relay. 

ISS 2, SECTION 005-109-101 

5.09 Dual Armature Relays: Dual armature 
relays such as the AK type are listed in 

the same table as other general purpose wire­
spring relays as illustrated by the MB-SK relay 
in Fig. 9, Sheet 1 under APP FIG. 1. The infor­
mation for this type of relay covers two adjacent 
major columns of the table, each half of the re­
lay being entered in its own column. Each half 
of this type of relay has a maximum of five con­
tact positions. Contact springs 1 to 5 and the as­
sociated coil (terminals lL and 2L) form the 
lower half of the relay. Contact springs 8 to 12 
and the associated coil (terminals 1 U and 2U) 
form the upper half of the relay. Because of this 
division of contact numbering only five contacts 
are tabulated in each of the adjacent columns 
of the APP FIG. 

5.10 Split Contacts: When separate functions 
in 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 in the FS. This is done to 
avoid leads between FSs. The double location is 
given by a footnote to which reference is made 
by letters a, b, etc, in the LOC column for each 
split transfer. This is illustrated in APP FIG. 1, 
relay ON, contact 4. 

5.11 Options: If, because of options, a contact 
is shown in more than one location on the 

FS, the same method of showing the location is 
used as described above for split contacts. This 
is illustrated in APP FIG. 1, relay SR, contact 6; 
and relay ST, contacts 12 and 5, and the coil. 

C. Wire-spring Multicontact Relays 

5.12 Wire-spring multicontact relays are listed 
in the tabular form, as shown in Fig. 9, 

Sheet 1, for the 286A, 287 A, and 288A relays. 
These tables are similar to the table described 
previously for 24 contact position general pur­
pose wire-spring relays. Note that no column is 
included on these tables for indicating the con­
tact arrangement. This is because all contacts 
of the wire-spring multicontact relays are 
"makes." 

5.13 The 286A relay consists of a single unit 
having a coil and 30 springs. The table for 

this relay is divided into major columns formed 
by the heavy vertical lines. Each column contains 
the information for a particular relay. A column 
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at the left-hand side of the table shows the type 
of information listed for each relay. For ex­
ample, starting at the upper left-hand corner and 
reading across 

(a) The DESIG line shows the functional des­
ignation of each relay. 

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

(c) The OPTION line shows the options (if 
any) for the relay. 

(d) The numbers 54 down to 0 refer to the 
contact numbers. The location on the FS 

of a particular contact of a particular relay 
is determined by reading across from the con­
tact number to the vertical column for the 
relay. 

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

5.14 The 287 A and 288A relays consist of two 
units (upper and lower), each having a 

coil and 30 springs. The methods used for cover­
ing these double-unit relays in the APP FIG. 
are in general the same as described above for 
the 286A relay. 

D. Dry Reed Relays 

5.15 Dry reed relays may be tabulated in sev-
eral different ways as shown on Fig. 9, 

Sheet 2. The arrangement of the coils and con­
tacts is shown in the diagram to the left of the 
designation and location information. 

(a) Where all of the parts of a 293-type relay 
are grouped together at one location in 

the FS, the APP FIG. information is tabulated 
as illustrated by the AO, 1, 2, 4, 7, the BO, 1, 
2, 3, 4, 7, etc, entries. The columns giving the 
location information are arranged as follows: 

(1) The DESIG column lists the functional 
designation of each relay unit used in 

the circuit. For example, AO, 1, 2, 4, 7 indi­
cates that coils 1, 2, 3, 4 and 5 are used; 
CT0, 1, 2 indicates that coils 1, 2 and 3 are 
used; CVA, VGl0, 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. 

(2) The LOCATION column shows the loca-
tion on the FS of the items listed in the 

subcolumns. For example, the COIL column 

Page 10 

lists the location of the coils and the asso­
ciated A (coil) contacts. The B CONT col­
umn lists the location of the B (load) con­
tacts. 

(3) Option indications, where required, are 
shown to the left of the functional des­

ignations. 

( 4) The quantity indication, in brackets 
placed at the left of the designation, in­

dicates that only one 293A relay is required 
to obtain the relays covered in each listing. 

(b) Where the parts of a 293-type relay are 
scattered throughout the FSs, the APP 

FIG. information is tabulated as illustrated by 
the BA, BB, BC, BD, BE, and the DRlD, 
DR2D, DR3D, DR4D, DR5D entries. This table 
accommodates a convenient number of relays. 
Reading across, the table is divided into major 
columns formed by heavy vertical lines. Each 
major column is further divided into five parts 
and contains the information for each relay 
unit of a particular relay. A column at the left 
end of the table shows the type of information 
listed for each relay. Another column of this 
nature is shown at the right end of the table 
when more than three relays are listed. Start­
ing at the upper left-hand corner of the table 
and reading across 

(1) The DESIG line shows the functional 
designation of each relay unit. 

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

(3) The OPTION line shows the option (if 
any) for the relay. 

(4) The COIL line is divided into two lines. 
The POS line shows the coil position 

number. The LOC line shows the FS location 
of the coils of the relay. 

(5) The CONT POS line is divided into two 
lines. The A LOC line shows the FS lo­

cation for the A contact of the relay units. 
The B LOC line shows the FS location for 
1 he B contact of the relay units. 

(c) The table for the 295-type relays accom-
modates a convenient number of relays. 

Reading across, the table is divided into major 
columns formed by heavy vertical lines. Each 
column contains the information for a partic­
ular relay. A column at the left end of the 
table shows the type of information listed for 

• 
• 
• 

• 
• 
• 



• 
• 
• 

• 
• 
• 

each relay. Another column of this nature is 
shown at the right end of the table when more 
than eight relays are listed. Starting at the 
upper left-hand corner of the table and read­
ing across 

(1) The DESIG line shows the functional 
designation of each relay. 

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

(3) The OPTION line shows the option (if 
any) for the relay. 

(4) The CONT line is divided into six lines, 
namely, F, E, D, C, B, A. These six lines 

show the FS locations for the A, B, C, D, E, 
and F contacts of the relay. 

(5) The COIL line shows the FS lo~ation 
of the relay coil. 

E. Mercury Contact Relays 

5.16 Mercury contact relays (see tables for 
275- and 276-type relays in Fig. 9, Sheet 1) 

are shown individually or in tabular form. If 
there is more than one relay of a type, the tab­
ular form is generally used. As will be noted, 
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. Be­
cause of the different internal contact arrange­
ments of these relays, the arrangement is ill us­
trated to the left of the table. For each different 
arrangement, a separate illustration and table 
is shown. Split contact appearances on the FS 
are shown as described for wire-spring general 
purpose relays in 5.10 (see JM relay). 

F. General Relay Tabular Form 

5.17 Except as noted above for relays of the 
wire-spring, dry reed, and mercury con­

tact types, if an APP FIG. contains relays having 
the same code, they are listed in the manner 
shown for the UB6002 relay or the S63 relay, 
Fig. 9, Sheet 1. The table is arranged as follows: 

(a) The designations to the right of the relay 
code are the relay functional designations . 

All information shown under each designation 
applies to the same relay. 

(b) Any option designation applying to the 
relay is shown directly under the relay 

designation (see KA2 relay). 
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(c) The location on the FS of the coil or a 
particular contact of a particular relay is 

determined by reading across from the symbol 
in the illustration to the relay designation 
column . 

G. Individual Relays 

5.18 Individual relays are listed as shown for 
the GT, CLR, RL and TR, and IC relays 

in Fig. 9, Sheet 1. Such relays are shown as fol­
lows: 

(a) They are grouped together, and the group 
is headed by the WQrd RELAY . 

(b) The convention for each relay is shown. 

(c) The code is shown above each convention. 

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

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

GT relay). 

(f) The location on the FS is shown adjacent 
to each detached part of the relay. 

The 266-type relays consist of two R-type relays 
permanently joined. The left- and right-hand 
units are referred to as ICL and ICR, and are so 
indicated in the FS. The IC relay illustrated is 
a 266A. This relay has a set of make contacts 
which are actuated by the cover cap. At these 
contacts in the FS the notation is made that they 
are operated by the cap. 

H. Capacitors 

5.19 Capacitors are listed in the APP FIG. in 
tabular form, as shown in Fig. 9, Sheet 3 . 

The LOC column lists the location on the FS of 
each capacitor. Option and quantity indications, 
if required, are shown to the left of the func­
tional designation. The table includes all coded 
capacitance units that are not part of coded net­
works. Complete ordering information is given 
in the CODE column. 

I. Cords 

5.20 Cords are illustrated in the APP FIG. as 
shown in Fig. 9, Sheet 3. No location infor­

mation is given unless the cord is shown on an 
FS. 

Page 11 



SECTION C·0S-109-101 

J. Fuses 

5.21 Fuses are listed as shown in Fig. 9, 
Sheet 3. 

K. Jacks 

5.22 Jacks are listed as shown in Fig. 9, 
Sheet 3. 

5.23 When a jack is not shown in a detached 
manner, one set of location coordinates 

is, of course, sufficient to locate the jack on the 
FS. In such cases, the jack is listed in a table 
as shown for jacks A, B, L14, etc. 

5.24 When a jack is sho,.vn in a detached man-
ner, the standard jack convention is il­

lustrated, together with a table giving the func­
tional designations, location coordinates, and 
code information (see Land M jacks). This ar­
rangement is similar to that for individual re­
lays. The contacts of each jack are numbered, 
with the jack viewed from the wiring side to 
permit identification of the detached contacts of 
the jack in the FSs. 

L. Keys and Keytops 

5.25 As will be noted from Fig. 9, Sheet 3, an 
individual diagram is given for each dif­

ferent functionally designated key. The func­
tional designations appear above the diagrams 
for push-button- and turn-button-type keys. This 
is illustrated by the LINE PERF and EMER 
RESET keys, which are push-button-type keys, 
and by the 2/5 CHECK key, which is a turn-but­
ton-type key. For lever-type keys, the functional 
designations are located as illustrated by the 
NORTH-SOUTH and EAST-WEST keys. The 
code number of the key appears at the top of the 
diagram, as illustrated. If options are involved, 
the option designation appears to the left of the 
functional designation or code number. 

5.26 The springs of each key are numbered to 
permit identification of the detached con­

tacts of the key in the FS. 

(a) Lever-type keys are divided into quad-
rants which are identified by the letters A, 

B, C, and D. The lettering of the quadrants 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 towards the front of the key always op­
erates the springs in the A and D quadrants. 
The quadrants are arranged in the diagrams 
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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. The plunger 
is represented by a single- or double-ended 
arrow. In the example shown in Fig. 9, Sheet 3, 
the NORTH-SOUTH key diagram shows the 
front of the 479DW key towards 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 ac­
cess to the wiring side of the key. In this case, 
the front of the key is toward the front of the 
keyshelf. 

(b) The springs of push-button and turn-but-
ton-type keys that are mounted with their 

contact terminals in a vertical or horizontal 
row, as viewed from the wiring side, are num­
bered from bottom to top or left to right, re­
spectively. Where this type of key is mounted 
with its row of terminals in other than a ver­
tical or horizontal position, the row of termi­
nals is projected into an imaginary horizontal 
position by rotating it in a clockwise direction. 
The springs are then numbered from left to 
right. 

5.27 A keytop diagram is given for each dif-
ferent functionally designated key and in­

dicates the position in which a key is mounted in 
the equipment. For lever-type keys, the place­
ment of the code at the keytop diagram indicates 
the ·front or code stamped side of the key. At the 
NORTH-SOUTH keytop diagram in Fig. 9, Sheet 
3, the code 479DW is shown at the bottom. This 
illustration indicates that this particular key is 
mounted in such a way that the front is toward 
the bottom. The TALK-RING keytop diagram 
shows the code· at the top of the key diagram. 
This indicates that this key is mounted with the 
front toward the top. 

M. Lamps and Networks 

5.28 The APP FIG. information for lamps and 
networks is presented in tabular form, as 

shown in Fig. 9, Sheet 3. Built-up-type contact 
protection, which consists of a coded capacitor 
ancl a coded resistor, is not listed under net­
works; the individual parts are listed under 
capacitors and resistors. 

• 
• 
• 

• 
• 
• 



• 
• 
• 

• 
• 
• 

N. Outlets and Receptacles, Potentiometers, 
Rectifiers, and Regulators 

5.29 The APP FIG. information for this type 
of apparatus is presented in tabular form. 

as shown in Fig. 9, Sheet 4. 

0. Resistors 

5.30 Resistors are listed in tabular form as 
shown in Fig. 9, Sheet 4. Option and quan­

tity indications, when required, are shown to the 
left of the functional designation. 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 par­

ticular codes define the resistance value and 
the tolerance. 

(b) For resistor C, the code 145B defines the 
type and the tolerance but not the resist­

ance value. Therefore, the resistance value is 
shown. 

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

to ±5 per cent, ±10 per cent, or ±20 per cent. 
Also, the required resistance value is shown. 

P. Selectors 

5.31 Selectors are shown in tabular form as 
illustrated in Fig. 9, Sheet 4. Starting at 

the left, the columns give the following informa­
tion. Functional designation, option (if any), 
selector code and bank code. The ARC column is 
divided into a number of columns, one for each 
arc of the bank. Where the terminals of each arc 
are at one location in the FS, one locating co­
ordinate is shown in the column. Where the ter­
minals of any arc are at more than one location 
in the FS, 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 location of the core 
of the stepping magnet. The last column, desig­
nated INT CONT LOC, lists the location of the 
interrupter contacts. In some cases, where the 
interrupter contacts are composed of several 
springs, a spring combination symbol is shown 
in this column and the locations of the individ­
ual springs are given. 
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Q. Switches 

5.32 Fig. 9, Sheet 4 shows the APP FIG. ar­
rangements for various types of switches. 

5.33 Single-pole toggle switches (CLP, PLP. 
etc) are covered by a table showing the 

functional designation, the location, and the 
code number. 

5.34 A double-pole, double-throw toggle switch 
is covered as illustrated by the MB switch. 

5.35 Section-type switches are listed in several 
ways depending upon the switch and its 

use in the FS. 

(a) Switches with only one circuit per section 
and having the contacts at one location 

in the FS are covered as illustrated by the 
AUD TEST switch. Where the contacts are at 
more than one location in the FS, the switch 
is covered by a table as illustrated by the 
FREQ switch. This table shows the functional 
designation, code, option (if any), and loca­
tion of the terminals of the various parts of 
the sections. 

(b) Switches with more than one circuit per 
section are covered by a table as illus­

trated by the S switch. This table shows the 
functional designation, option (if any), code, 
and location of the terminals of the circuits 
of the various sections. 

5.36 Crossbar switches are covered in tablei, 
arranged in various ways, depending on 

how the switch is employed in the circuit. ThE 
illustrations in Fig. 9, Sheet 4 cover a number 
of different usages; these, with some minor vari­
ations, are adequate to cover most conditions 
that will occur. 

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

5.37 The tables at the bottom of Fig. 9, Sheet 4 
show the methods for covering the above 

types of apparatus. 

6. NOTES AND GENERAL CIRCUIT INFORMATION 

A. Circuit Notes 

6.01 Notes pertaining to the operation of the 
circuit are called Circuit Notes and are 

assigned to the 100 series. 
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Fusing Ir.formation 

6.01 Circuit Note 101 is always the fusing 
note. This note is in tabular form, and 

gives information for the battery, ground, and 
tone supply leads. 

6.03 Fig. 10 shows a fusing note. It is divided 
into either four or five coiumns, arranged 

as follows: 

(a) The DESIG column lists the designation 
of the battery, ground, and tone supply 

leads. This is also the designation of the fuse 
when the lead is fused. 

(b) The FUSE AMP column iists the rated 
capacitance of the fuses. 

(c) The POTENTIAL column lists the nomi­
nal potentiai of the power supply leads 

and the designation of tone leads. 

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

listed in the column. 

(e) On circuits for which connecting block 
terminals are shown on the FS and in 

which the power is supplied through connect­
ing block terminals, an added column desig­
nated TER~. DESIG shows the block and ter­
minal 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. 

Explanatoq notes and the voltage limits of the 
circuit are shown at the bottom of the table. 

FeC!h.ire o,· Option lnforrr1aiion 

6.04 Ch-cuit Note 102 is always the feature 
or option note. This note is in tabulsr 

form, and shows the apparatus and wiring re­
quired to obtain desired features and options. 

6.0.5 F'ig. 11 shows a feature or option note. It 
is arranged as follows: 

(a) The FEATURE OR OPTION column lists 
the features or options for which the 

ch-c1::it can be arranged. 

(b) The APP FIG. coiumn shows the APP 
FIG. numb,)r (or numbers) that must be 

provided to obtain the feature or option. 

(c) The APP OR WIR column shows the op-
tional apparatus or wiring, or both ( des­

ignated by letters), that must be provided to 
obtain the option. 

(d) The QUANTITY column shows the quan­
tity of each APP FIG. that must be pro­

vided to obtain the feature or option. 

Nerwork lnform~ti.in 

6.06 Circuit Note 103 is always the network 
values note. This note is in tabular form 

and shows the resistance and capacitance of the 
networks used in the circuit. If no networks are 
used in a circuit, the note is reserved for network 
information that may be required on later issues 
of the drawing. 

6.07 The term network refers to a coded 
apparatus unit containing a resistor and 

capacitor. The term applies whether the unit is 
used for contact protection, termination for a 
transmission line, or for any other purpose. 

6.08 Fig. 12 shows a network value note. It is 
divided into three columns, arranged as 

follows. 

(a) The NETWORK NO. column lists the ar-
bitrarily assigned numbers that are shown 

as part of network symbols throughout the 
FSs. These numbers are for reference as to 
value only and do not indicate the functional 
designation of the networks. 

(b) The RESISTANCE IN OHMS co!umn 
lists the nominal value, in ohms, of the 

resistance part of the network. 

(c) The CAPACITANCE IN µ.f column lists 
the nominal value, in microf srads, of the 

capacitance part of the network. 

Job itecord Information 

6.09 Circuit Note 104 is always the job rec-
ord note. Usually no job record note is 

provided on Issue 1, but the n-ote is reserved for 
later issues. This note is used to record the 
changes that have been made on various issues 
of the drawing. 

6.10 Additional circuit notes may be shown 
covering other information relating to the 

operation of the circuit. These are numbered 
from note 105 up. 

• 
• 
• 

• 
• 
• 
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B. Equipment Notes 

6.11 The 200 series notes are reserved for 
equipmeht information, and are referred 

to as Equipment Notes. These notes are pri­
marily int€nded for use in the preparation of 
manufacturing information. They may also be 
used by the installer. They cover mounting re­
strictions of apparatus, size of wires, length of 
leads, balancing of capacitors, resistance of 
leads, running of leads, etc. The following is an 
example of an equipment note. "Where more than 
70 SC relays are provided, the sleeve leads shall 
be cabled directly to the SC relays." 

C. Information Notes 

6.12 The 300 series notes, referred to as Infor-
mation Notes, are reserved for informa­

tion of a general nature which cannot be cor­
rectly listed with the other categories of notes. 
They cover interrupted intervals or timing, nor­
mal post springs, position of switches, direction 
of transmission, block diagrams, theory sche­
matics, etc. 

D. Cross-connection Information 

6.13 Information required for assigning and 
making cross connections that are sub­

ject to periodic changes is sometimes given in 
the SD, usually in a cross-connection information 
table. Any explanatory notes are assigned to 
the 400 series. This information is required by 
the field in order to determine 

(a) The conditions that require specific termi­
nals to be cross connected. 

(b) How to locate the punchings on the equip­
ment. (The designations of the terminal 

strips and punchings.) 

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

6.14 Two methods of presenting cross-connec­
tion information in the circuit drawing 

are described below . 

(a) All the information is placed in tables 
(D group sheets on sectionalized draw­

ings), with references, if required, to notes in 
the 400 series. These notes are a combination 
of explanations and schematics. 
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(b) 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 in the FSs to the 400 
series notes which explain the conditions under 
which the cross-connections are made. 

E. Transmission Test Requirements Information 

6.15 Where required, the allowable transmis-
sion losses for an entire transmission cir­

cuit and for individual pieces of apparatus affect­
ing transmission in the circuit are listed in 
tabular form. Fig. 14 shows a Transmission 
Test Requirements Table. These tables are de­
scribed in detail in Section A804.003. 

F. Working Limits Information 

6.16 The working limits information shown on 
SDs may include the following: 

(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 ex­
ternal circuit loops. 

Fig. 15 shows the layout of a typical Working 
Limits Table. 

7. SEQUENCE CHARTS 

7.01 A general description of SCs is given in 
1.09. 

7.02 As many SCs are furnished as are con-
sidered necessary to explain the operation 

of the circuit. Each "usage" may be covered by 
a separate SC. A usage of the circuit may be the 
operation on normal calls, the operation on aban­
doned calls, the operation of the timing part of 
the circuit, etc. 

7.03 Although SCs are presented on a "circuit" 
basis, related operations of connecting cir­

cuits are included when necessary in order to 
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preserve continuity of operation of a call. Thus, 
a connected story is given even though the f unc­
tions involve a number of other circuits. The 
responsibility for continuity of description lies 
with the major circuit of a system. 

7.04 Each SC is given a number and a title. 
The title shows the usage or function that 

the SC covers, such as Establishing Connection, 
Operator Answers At Distant End, Timing, etc. 

7.05 To interpret an SC, an understanding of 
the rules governing their arrangement and 

the symbols used is required. Fig. 16 shows this 
information. 

7.06 On very large sectionalized circuits, an 
index may be provided as the first item in 

the E group of sheets covering the sequence 
charts. This index shows the location on the SCs 
of the operate and release symbols of each relay, 
electron tube, etc. Fig. 17 illustrates such an in­
dex. It is arranged by circuits rather than by 
SCs. The index in a particular SD drawing lists 
the information for that SD first, and then fol­
lows with the information for connecting cir­
cuits. The title of each circuit is shown horizon­
tally at the head of the associated group of 
information. 

7.07 The index is divided into three columns, 
arranged as follows: 

(a) The DESIG column lists the functional 
designations of the apparatus. Number 

designations are listed first in numerical or­
der and are followed by letter designations in 
alphabetical order. Electron tubes are listed 
with the relays and the word TUBE is placed 
under the designation. If an option designa­
tion, in addition to a functional 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 
location coordinates of the operate sym­

bols of the apparatus. If the designation ap­
pears on more than one SC location, informa­
tion is given for each appearance. If the 
designation occurs repeatedly in an SC, the 
number of the SC may be listed instead. To 
avoid repetition and to conserve space, the 
drawing group designation for Sequence 
Charts (E) is omitted from the SC sheet num­
ber. 
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(c) In a similar manner, the RLS column lists 
the location information for the release 

symbols of the apparatus. 

8. CIRCUIT REQUIREMENTS TABLES 

8.01 The Circuit Requirements Table (CRT) 
gives the electrical and/or mechanical re­

quirements for relays and other apparatus, as 
required. It also covers the requirements for cer­
tain electron tubes. It gives the procedures (in 
the form of block and insulate directions and 
notes) to be followed when testing or readjust­
ing the apparatus. This procedure lists all in­
formation necessary for taking equipment out 
of service, but it assumes that the equipment has 
been made busy. 

8.02 The block and insulate procedures are re­
quired in order to 

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

through connecting circuits. 

(b) Prevent interference with connecting cir­
cuits. 

(c) Prevent the operation of alarms, traffic 
and plant registers, and lamps and sig­

nals on other frames or before operators. If 
registers cannot be protected by blocking or 
insulating, a CRT note specifies that local in­
structions should be followed with regard to 
recording the registrations. 

(d) Prevent the blowing of fuses and the re­
moval of make-busy conditions. 

(e) Prevent contact with hazardous voltages. 

8.03 The sheets containing the CRT are ar-
ranged so that, if desired, they may be re­

moved from the SD, cut into individual CRTs, 
and filed in 8-1/2-inch by 11-inch binders. Fig. 18 
shows the arrangement of a CRT. 

8.04 CRTs are described in detail in Section 
A804.001. 

9. TIMING REQUIREMENTS TABl..ES 

9.01 The Timing Requirements Table (TRT) 
gives the timing requirements applied to 

certain relays, tubes, and relay interrupter cir­
cuits. Fig. 19 illustrates the arrangement of a 
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Timing Requirements Table on a sheet of de­
tached-contact-type SD. The Section A804.001 
contains a detailed description of TRTs. 

10. CABLING DIAGRAMS 

10.01 The cable connections between a circuit 
and other parts of the plant are shown 

in Cabling Diagrams (CADs). These are consecu­
tively numbered and give all the information 
required for cabling. As shown in Fig. 20, CADs 
are arranged as follows: 

(a) The associated APP FIG. number (or 
numbers) is shown directly below the 

CAD number. 

(b) The type of cabling and wmng is indi-
cated. The conventions and symbols used 

for this purpose are explained in· Section 
A804.009, AA610.004 and 005-108-111. 

(c) The title of the connecting circuit or appa­
ratus is shown at the ends of connecting 

leads. 

(d) The destination of each lead to the local 
circuit is given in sufficient detail so that 

it can be traced on the FS. 

(e) Terminal strips are designated and the 
terminals numbered. 

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

(g) The method of interconnecting CADs is 
indicated. 

11. LOCATING INFORMATION IN THE DRAWING 

11.01 The various items of information con-
tained in the detached-contact-type SD 

drawing are readily found by means of the in­
dexes, the sheet coordinates, and the cross-refer­
encing arrangements furnished as part of each 
drawing. The following paragraphs illustrate 
means whereby typical items of information are 
located. 

FS Information 

11.02 To locate any piece of apparatus, refer 
to the Apparatus Index. 

11.03 To locate contacts of relays, jacks, etc, 
refer to the Apparatus Index and find the 

APP FIG. for the relay, jack, etc, having the re-
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quired functional designation. Next, find the 
APP FIG. by referring to the Sheet Index or by 
scanning the sheets of the drawing. When the 
APP FIG. is found, look under relays, jacks, etc, 
for the required functional designation. When 
found, the FS sheet coordinates for the particu­
lar contact of the relay, jack, etc, will be seen 
associated with the contact. 

11.04 To determine the resistance and capaci-
tance of networks, note the number 

shown in the network symbol on the FS. Next, 
refer to Circuit Note 103, the Network Values 
Note, where the resistance and capacitance for 
the corresponding number will be found. The 
code of the network is given in the APP FIG. 

11.05 Leads to connecting circuits are traced 
as follows (assuming that a lead is being 

traced from circuit G to circuit H). In circuit G, 
note the designation of the lead and the title of 
the connecting circuit ( circuit H in this case). 
In the SD for circuit H, in the Lead Index, find 
the title for circuit G. Under this title find the 
designation of the lead; from the designation, 
determine the FS sheet number and location of 
the lead in circuit H. 

APP FIG. Information 

11.06 To determine the complete ordering in-
formation for any piece of apparatus, 

refer to the Apparatus Index and determine the 
APP FIG. for the apparatus. Next, locate the 
APP FIG. by referring to the Sheet Index or by 
scanning the sheets of the drawing. When the 
APP FIG. is located, find the particular piece of 
apparatus where the complete ordering informa­
tion will be found. 

SC Information 

11.07 To determine the SC (or SCs) in which 
a relay, electron tube, switch, etc, is 

shown, refer to the SC Index. 

12. CIRCUIT DESCRIPTIONS 

12.01 A Circuit Description (CD) is issued for 
each detached-contact-type SD drawing. 

In general, they contain the same type of infor­
mation as given in the CDs for attached-contact 
SDs. The arrangement of the information in the 
CD for a detached-contact schematic is as fol­
lows: 
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SECTIO"'I I - GENERAL DESCRIPTION 

This covers the general use and/or purpose 
of the circuit and its general method of op­
eration. 

SECTION II - DETAILED DESCRIPTION 

This covers the detailed description of the 
circuit. In this section references are made 
to the SCs of the drawing. 

SECTION Ill - REFERENCE DAT A 

This covers the following information. 

(a) Working limits of the circuit. 

(b) Explanation of the functional desig-
nations of the operating elements 

used in the circuit. 

(c) A list of the circuit functions. 

( d) A list of the connecting circuits. 

(e) Alarm information. 

(f) Manufacturing test requirements. 

(g) TEOS (taking equipment out of serv­
ice) information. 

SECTION IV - REASONS FOR REISSUE 

This describes and gives the reasons for 
changes made on reissue of the drawing. 

REASONS FOR REISSUE 

1. 1.02 was added 

2. 2.09 was revised to clearly describe the use 
of coordinates. 

3. 3.01 was revised to indicate the latest prac­
tices of locating Sheet Indexes. 

4. 3.02 and 3.03 were revised to incorporate in­
formation pertaining to the individual sheet 
reissue plan. 

5. 3.06 ( c) was revised to add a means of lo­
cating apparatus in an APP FIG. that ex­
tends over several sheets. 

6. 3.06(d) was revised to add reference to 
equipment mounted in cabinets or on panels. 

7. 3.07 was revised to indicate when networks 
are listed in the Apparatus Index. 
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8. 3.08 was revised to add reference to CAD 
sheet locations. 

9. 3.09 (a) formerly indicated that the con­
necting circuit with the most leads was 
listed first. 

10. 3.09(d) has been added to cover the CAD 
LOC column that has been added to the 
Lead Index table. 

11. 3.l0(a) was revised to add reference to let­
ter designated APP FIGs. 

12. 3.l0{b) (1) and (2) were changed to indicate 
that the APP FIG. designation should be 
shown for locating optional APP FIGs. and 
apparatus. 

13. 3.l0(b) (3) was revised to add reference to 
wiring options that appear only in CADs. 

14. 5.06 was revised to state when quantity in­
dications are required. 

15. 5.08(b) was added to cover APP FIG. infor­
mation for the 24 contact position-type re­
lays. 

16. 5.09 was added to cover information con­
cerning dual armature type relays. 

17. 5.15(b) was added to describe an alternate 
method of showing 293-type relays in an 
APP FIG. 5.15(c)was added to provide in­
formation for the 295-type relays. 

18. 5.18 was revised to add information concern­
ing the contacts of a 266A relay that are 
operated by the cover cap. 

19. 5.21 was added to give information concern-
ing fuses. 

20. 5.27 was added to describe keytop diagrams. 

21. 5.31 was added to cover selectors. 

22. 5.35 was revised to add reference to the 
FREQ and S switches. 

23. Fig. 1 was revised to show the Sheet Index 
arrangement when a drawing is on an in­
dividual sheet reissue basis. 

24. Fig. 2 was added in order to illustrate the 
Sheet bdex arrangement for a nonsectional­
ized drawing that is arranged on an individ­
ual sheet reissue basis. 

25. Fig. 6 was revised to add the CAD LOC col­
umn to the Lead Index. 
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• 
• 

• 
• 



• 
• 
• 

• 
• 
•• 

26. Fig. 7 was revised to apply the latest method 
of locating optional APP FIGs. and ap­
paratus. 

27. Fig. 8 was revised as follows: 

(a) Note 14 was added to indicate the meth­
od of showing normally operated relays . 

(b) The method of splitting a multiwound 
relay was added to item 4. 

(c) Item 10 was added to illustrate double 
transfer contacts. 

(d) Item 11 was added to illustrate inter­
rupter and off-normal contacts. 

(e) Item 14 was revised to illustrate the 
method used in detaching jack springs. 

(f) Item 17 was added to illustrate the 
method of showing trouble record infor­

mation. 

(g) Item 19 was added to cover connector 
terminals. 

(h) Item 22 was revised to add reference to 
rotary switches and to show the latest 

illustration for this type of switch or selec­
tor. 

(i) Item 24 was added to illustrate alarm 
type fuses. 

(j) Item 25 was revised to reverse the order 
of assignment of the S leads. 

(k) Item 30 was revised to add an illustra­
tion of the unenclosed appearance of the 

contact. 

(l) Item 52 was revised to add reference 
to lettered circuit figures when convert­

ing attached-contact-type schematics to 
detached-contact-type schematics. 

(m) Item A was revised to illustrate op­
tional wiring between a number of 

points. 

(n) Item C was revised to add the method 
of showing looping around a relay cove. 

(o) Item E was revised to clearly define the 
use of arrowed circles. 
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(p) Item H was revised to indicate the cir­
cumstances under which option designa­

tions may be omitted. 

(q) Item I was added to provide a method 
of indicating letter designated APP 

FIGs. 

(r) Item J was added to il1ustrate the use 
of negative options which occur when 

converting attached-contact-type schematics 
to detached-contact-type schematics. 

28. Fig. 9 was revised to 

(a) Add illustrations of the dual armature-
type relay, the 295-type dry reed relay, 

and the 24 contact position wire-spring 
relay. 

(b) Illustrate alternate tabular information 
for the 293-type dry reed relay. 

(c) Show the latest symbol for the 235-type 
relays. 

(d) Add fuse information. 

(e) Show the latest method of numbering 
jack terminals. 

(f) Illustrate the latest method of showing 
keys. 

(g) Add a number of network illustrations. 

(h) Add an illustration of a rotary-type 
switch and a selector. 

(i) Add a switch top illustration. 

29. Fig. 16, item 15 was added to illustrate an 
alternative action pattern. 

30. Fig. 16, item 16 was revised to indicate the 
use of functional designations and coordi­
nates at interconnections of SCs. 

31. Fig. 16, item 18 was revised to include refer­
ence to the trouble ticketer. 

32. Fig. 18 was revised to illustrate dual arm­
ature relay and electron tube circuit require­
ments information. 

33. Reference to tubes was removed from 
Fig. 19 . 
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I. AH FS SHOWS THE INTER-CONliECTILlNS REOUlfiED JN A CIRCUIT FOR A FUNCTI01i OR A _GROUP 
OF FUNCTIONS. 

2. ALL wnmu;, BOTH NONOPTJON.U .AND OPTIONAL, AND ALL APPARATUS OPTIONS INVOLVED IN 
WIRING, ARE SHOWN IN THE FS. 

3. THE SYMBOLS USEtl IN FS1S ARE ILLUSTRATED ANO-DESCRIB£0 IN TttlS FIGURE; IF NOT 
SPECIFICALLY COVERED HEREIH, THE SYMBOLS FOR SCHEMATIC DRAWINGS llLUSTAAtED AND 
DESCRIBED IN BSP SECTION 005-108-111 ARE EMPl.OYE"O. 

11. A SYMBOL MAY BE TIJRNED IN AHY DIRECTION WITHOI.IT AFFECTING ITS MEANING. 

5. EACH SYMBOL IS IDENTIFIED BY THE FlJNCTIONAL DESIGNATION OF TIIE APPARATUS IT REPRE­
SEJrlTS. THE f'tlNCTIONAL DESIGNATION IS SHOWN IN HEAVY LETTERING WHEN ASSOCIAlED 
WITH ACTIVE APPARATUS SUCfl AS RELAY COILS, TUBES, ETC. WflEN ASSOCIATED WITH 0£­
TACHEtl CONTACTS Of RELAYS, JACKS, KEYS, ETC., AND \IIITM CAPACITORS AND RESISTORS, 
THE fUIICTIO!tA.L IJESIGII.UIONS AftE SKDl'N llf L1;11T LETTERlllt 

6. AS ILLUSTl!ATED IN THIS FIGURE, t, FiELAY COIL IS DEPICTED BY A FiECTANGLE. NOTE THAT: 

(A) THE RELAY \ilNOING RESISTANCE OHM SYMBOL IS Nor SHOWN. 

(BJ RELAYS 1111TH PARTICULAR OPERATING FEATURES SUCII AS SLD'II OPERATE, SLOW 
RELEASE, POLAR, ETC. HAVE AN ABBREVIATION WITHIN THE RECTANGLE SYMBOL 
THAT COVERS THE PARTtCOUR OPERATING FE.ATURE WHICH APPLIES, 

IC) JNNER-ElrlO SYMBOLS ARE HOT SHOWN FOR SINGLE-WOUND AND POLAR RELAYS; THEY 
A.RE SHO\nl FOR All OTHER TYPES OF RELAYS. 

7. HEAVY LINES ARE USED fOR TALKING AIID FUNCAMENTAL LEADS; All OTHER lEAOS A.RE SHOWN 
IN LIGHT LINES, 

8. S110RT DASH LINES ARE USED TO INDICATE CIRCUIT PATH CONTtNUITY THROUGH LIKE INTER­
MEDIATE CIRCUIT ELEMENTS, AN[) ALSO TO INDIC.lTE O"IITTED SECTIONS OF AN EXTERNAL 
CIRCUIT. 

I. DETACHED PARTS OF APPARATUS 1:.0MPCNENTS .&RE IDENTIFIED SY BOTH THE FUNCTIONAL 
OESIGHTION Of' THE APPARATUS TO WHICH THEY BElOlfG ANO NUMBERS SHOWJNG TIIEIR PHY­
SICAL LOCATl ON ON TME APPARATUS CottPONENT. 

10. DOUBLE-LINE BOXES .ARE USED TO ENCLOSE INFORMATION 1'0R COMPLETING CIRCUIT PATHS 
ON .lN FS. DETAHED INFORMATION WHICH IS SHOWN ELSEWHERE ON THE CtflCU IT OR IN 
ANOTtiER CIRCUIT IS SHOWN WITHIN" TME DOUBLE-LINE BOXES. TIHS INFORMATION rs NOT 
INTENDED FOR llURIHG PURPOSES. 

11. UU.SSIGNEO CONTACTS OF REUYS ARE NOT St!OWN IN THE fS. 

12. AN FS IS USUALLY Gl't'EM A TITLE, WHICH IS SHOWN BELO'! THE rs NUMBER. 

13. COORDINATES All£ USED TO LOCATE THE POS1TIOM"OF APPARATUS ON EACII SHEET CONTAINING 
FS1 S. LETTERS, EVENLY SPACED, ARE PLACED FRON TOP TO BOTTOM ON THE LEFT- AND 
RIGHT-HAND EDGES OF THE $MEET. NUMBERS, EVENLY SPACECI, ARE"PUCED FRO+! L£fT TO 
RIGHT OH THE TOP AND sonOM EDGES OF THE SHEET. TIIUS, COORDINATE B!5 MEANS HORI­
ZONTAL LINE 8,. VERTICAL COLUMN 5. 

Ill. THE MAKE, BREAk, AND TRANSFER CONTACTS OF RELAYS THAT ARE NORMALLY OPERATED ARE 
SIIOWN IN TME SAME MANNER AS THOSE OF RELAYS THAT ARE JilORMALLY UlriOPERATED. 
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BATTERY. NEGATIVE SIDE OF 116 VOLT POSITIVE GROUNDED 
BATTERY. THE LETTER (lfflEN USED] DESIGNATES THE FUSE 
THROUGH il'IIICH BATTERY IS FEll TO THE APPARATUS. \IIHEfJ 
OTlfER TifAN -1'6 VOLT B,HTfRY IS REOUIREO, THE DESIRED 
VOLTAGE ANO POURITY IS SHOWN HI PLACE OF -1'8. 

GROUND. THE LETTER (WHEN USED) DESIGNATES TH£ GROUND 
BUS TO WHICJ-1 THE LEAD rs CONNECTED. 

SINGtf-WOUNt\ RELAY OR COIL. SG IS THE FUt.tTIONAL 
DESIGNATION, 2500 IS THE RESISTANCE OF THE w111c,1t•G 
u; OHMS, ANO 51 ANC 56 IDENTIFY n,E WINCING TERMINALS. 
SO INDICATES THAT RELAY IS SLOW OPERATE. 

MULTHiOlJltiC RELAY OR COIL (SHO\iN IN EITHER 1-!ANNfRJ 
HM IS THE FUNCTIONAL DESIGNATION, P AND S A.RE PRl~ARY 
ANC SECONDARY \IIINOINGS Of 2500 OHMS EACH, At:O liBf, 
7Tf, SBR, AND STR IOENT!f'Y TH£ WINOIPHl TERMINALS. TH£ 
INNER ENOS Of THE WINDINGS ARE IOENTIFl£0 BY SOLID 
CIRCULAR SEGMENTS TO IND1CA.TE RELATIVE POLARITY. 

MA.KE CONTACT OF A RHAY HAVlt.G TOP AND BOTTOM SPRING 
PILE-UPS; CPEN WHDI RELAY IS UNOPERATEO, CLOStO WHEN 
RELAY JS OPERATED. SG 15 THE FUNCTIONAL DESIGNATION 
OF 1HE RELAY, Al!:D I AND 21 !CENTI FY THE NUMBER I ANC 
2 SPRINGS IN rnr TOP PILE-UP. 

MAKE CON1ACT Of A RELAY HAVING COHTACTS LOCATfD IN 
DEFINITE NUMBERED POSITIONS ON THE RELAY STRUCTUl,E, 
OPEN WHEN RELAY IS UNOPERATED, CLOSEC WHEN RELAY IS 
OPERATE[). HM IS Tf!E FUNCTIONAL DESIGNATION or THE 
RELAY ANC I IDENTIF'IES THE F1XEC SPRING Of THE NUM­
BER I SE:l Of CONTACTS. 

BREAK CONTACT Of A RELAY HAVING TOP ANO BOTTOM SPRING 
PILE-UPS. CLOSED "HEN RELAY rs UNOPE.RATEO, OPEN WHEN 
RELAY IS OPERATED. SG IS THE FUNCTIONAL DESIGNATION 
or THE RELAY AND 3 ANC 118 IDENTIFY THE NUMBER 3 ANC ~ 
SPf!INGS IN iHE 501TQ),! PILE-UP. 

BREA.K CONTACT Of A RELAY 1-iAVING CONTACTS LOCAT£C. o,; 
DEFINITE NUMBEf!EC POSITIOt;S ON THE RELAY STRUCTURE. 
CLCSED WHEN RELAY IS UNOPERATEC, OPEN ilHEN RELAY IS 
OPERATED. HM IS THE FUNCTIONAL C[StGNATlON Of THE 
RELAY ANO 5 IDENTIFIES THE flXECl SPRING OF THE NUMBER 
5 SET Of CONTACTS. 

TRA.N~F&R CDHTACT£. THESE TllREE-SPRING COMBINATIONS 
ARE H iM IN A VA.RIETY OF WAYS, AS ILLUSTRATED. 
COIITACT NUMBERS ANO L£TTERS ARE USED IN THE SAME 
MANNER AS EXPUI NEC ABOVE FOR MAKES ANO 6REAKS. IN 
THE CASE OF THE HM RELAY, FOR EXAMPLE, TIit Sl~GLE­
NUMBER IS SHOWN rDR TI1E f'IXEC SPRING. THE CONTACT 
SEQUENCE, SUCH AS MAl(£-BREAI( !CONTINUITY) AND BREAK-
MUE· (TRANSFER), IS COVERED IN THE APP FIG. 'JOTS 
USUALLY ARE HOT SHOWN AT JUNCTION POINTS OF THE 
MAKE AND BREAKt EXCEPT AS ILLUSTRATED ON SHEET 2 OF 
TIHS f'IGURE, I EM 28, COVERIWG $Y1+1ETRIC CIRCUITS. 

DOUBLE TRANSFUi CONTACTS. THIS TYPE OF SPRING 
COMB1NA.TION MAY BE SHOWN IN VAPIOUS w'AVS AS ILLUS-
TRHfD. IT CONSISTS OF ::2: MAKE CONTACTS AliC 2 BREAK 
CONTACTS ALL WI TH A COMMON ARMATURE. A IS THE 
FUNCTIONAL tlESIGNATION OF THE RELAY ANO 1(llMBERS I, 
2, I.I, .um 5 !DEJriTIFY THE FIXED SPfUI\GS A.NO NUMBER 
3 IDENTIFIES THE MOVABLE SPRING. 

INTERRUPTER AND OFF-NORMAL CONTACTS. AST ANO TA 
ARE THC: FU!l:CTIONAL DESIGNATIONS CF THE A.PPAilATUS 
ANO 3 .lHD 4 .AHD J .tN~ 2 IDEHTIFY "HIE SFRINGS. 
0.M. AND INT INDICATE Off-NORMAL A.NO INTEF'fllJPTER 
RESPECTIVELY. 
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LEVER TYPE KEY CONTACTS. TLK IS THE FUNCTIONAL OfSIG­
NATlON OF THE KEY, AND I AND 2A IDENTIFY TIIE NUMBERS I 
ANO 2 SPRINGS IN THE. •A• QUADRANT. L OR NL PRE CEO I NG 
TifE WORD kEY 01STINGUISH BETWEEN LOCKING AND NON-LOCKIP."I'.: 
KEYS. THE CONTACT COl1FIGURATION Of 111E KEY AMC THE NUM­
BER AtiD QUADliANT A.SS1GNMENTS ARE SHOWN IN THE APP FIG • 
(SEE PAllAGf!AFH 5.26 Of BSP TEXT). 

PU§H-AND TUFN-BL'TTON KEY CONTACTS. RING 15 TliE FUNC-
TIONAL OESIGN.a.TION OF THE KEY, ANO I ANO 2 !CENTI i'Y THE 
~UH5ERS I AND t: SPRINGS. L OR NL PRECEDING THE WORC KEY 
C.ISTING:UISH BHW£EN LOCKING AND h'.0~-LOCKH.'G KEYS. THE 
CONTACT CONFIGURATION OF THE KEY .1.110 THE t,:UMBER ASSIGH­
MEHT IS~o.N IHTliE APP FIG. (SEE PARAGRAPH 5.26 OF flSP TEXT.) 

JACK SPRINGS. THE TIP, RING AtlD SLEEV£ WITH WHICH Tf,!f 

PLllG MAKES CONTACT MAY 6£ SHOWN AS ILL:.JSTRATED. THE 
FARTS Cf Tl-lE JACK ARE NUMBERED TO COORDINATE TH£M IN 
THE F'S ANO APP FIG. 

JACK CONTACTS. COfiTACTS {lf JACKS MAY BE DETAC1'iED AS 
ILLUS1RATEC. L IS TIIE FUNCTIONAL DESIGNATION OF THE 
JACK; 5 AlrlD 6 IDENTIFY BREAK CONTACT SPRINGS; 7 AWO 
€ IDENTIFY HAKE CONTACT SPRINGS; 2, 3, AND IJ IDENTIFY 
TRANSFER CONTACT SPRINGS. 

LEADS 

HE LEAD TO S1-iEET 3, AT LOCATION COORDINATE Cl.I. 

TROIJBLE RECORD INFORMATION. A. SOLID TRIANGLE ('I") BELOII 
A LEAD INOICAITS THAT THf LEAD IS USED AS A fl;OIJBLE R£­
COP.C LEA.D ANO CONTROLS TH PERFORATION Of A TROUBLE RE­
c:mo CAF<t, THE l!GIHING Of A LAMP IN A TfiOU6lE INDICA.TOR, 
OR Tt!E PRINTrk"G Of A NOTATION ON A Tl<OUBLE TICKET. 

IN THE ILL!JSTRATIO .. , THE TCU9 LEAD HSIGHTION AGREES 
WITH THE DESIGNATION er THE TRO~BLE PUNCH Oli: LAMP. TH[ 
TMlX LEAD DESIGNATION DOES NOT AGREE WITH THE PUP/CH OF 
LAMP DESIGliATION. THEREFORE, THE PUNCH OR LAMP DESIGNA-
TION, TM, I::, SHOWt.: ADJACENT TO Tl-lE SOLID TRIA.NGLE. 

THE TROUBLE TICKETER l<.ECORCS TROUBLE BY PRINTING CHA.RAC­
TERS ON A TICKET. THE: LEADS THAT CONTROL THE PRINTING OF 
THE CHAHCTERS ARE SHOWN ON THE rs AS I Llt!STRATEO. nmu: 
IS NO SIMILARITY BET,jEEN THE CHARACTERS PRINTED ON TIit 
lJCXET AND nt£!£Al) ~91ATICNS. TliEREfORE, IMFOfltHU]t IIINICH RE,o­
LllES lHE OWUtCTERS TO 1ltE LOO DESl91A.T\(IIS IS GlYEII IN TAl!UR 
FOftf AS N4 1llftllMTICW NOTE CW THE CIRCUIT litllat DrRECTLY (DINECJS 
TO TttE lROOB!.E TICKElER 00 a>INECTS TO A CIRO.HT 'lllilCH ITSELF 
DIRECT\.Y CONNECTS TC 11-1£ TFO.IElE TICKETER. 

TEF<MINAlS 

CONliECTrNG BLOCK TERM/t.'AL. TI/IS ILlUSHATES TERMINAL 
7 ON 7HE 9 Tfl<.MINAL STRIP. 
Cf:CSS-COf..'.NECTION TERMINAL. JPLO IS Tri£ fliNCTIONAL 
DESIGf.'AT/ON. THE LOCATION OF THE TEPMH/AL 15 GJ\IEN 
IN THE ci:;oss-CCNt.:ECTl:lti !NFORMAT!Ot.:. 

CONt.:ECTCR TERMINALS. MALE A~D FEMALE CONHCTS OF 
MAT ING CCNlifCT□ RS. TliE FUNCTIONAL DESI GNAT I or,; A AND 
THE COt,:TACT TERM!P.'AL NUM6ff € ARE SHCWN ONCE WHERE THE 
nm COt:NECTORS ARE SHOWN IN ONE LOCATION IN THE FS. 
IIIHERE THE 1-1.I.TII\G CONNECTORS ARE SEPARATEC THE FUNC­
TIO~AL l:ESIG.I.ATJO.li ANC Tl-iE CONTACT TERI-IINAL NUMSER A.RE 
f<t:PEATE:D AT EACH CDNNECTOR. 

MULllPLE CONr-:ECTOR. THE MULTIPLE SYMBOL l,IAY BE 
ACCOMPANIEC BY AN D.FLANATORY NOTE. I_.,. HIJS ILLUS-
TRATION THE f'S At.:C PC LEADS FROM ONE TRAHIC F:£GISTER 
CIRCUIT CONNECT TO All OTHER CP SENDEF: Cl?.CUlTS. 

WHEN THE MULTIPLE SYMSOL IS N07 ACCOMPAt.lfC BY At-. 
EXPLA.t:ATCPY /.OTE, BL'T ! S PLACED CLl)SE TO A SYM60L 
REFRES[t,;TING MCPE THAN CNE CIRCUIT ELEMENT TEF:HINAL, 
IT UltlCATES 7HAT J..LL CF TnSE TERI-IINALS ARE MlJLTIPtEC. 
IN THIS lllUSTfiATIOt;, THE ~ULTlPLE SYM50L INDICATES 
CONlffCT10N TO ~T or RELAYS CCAI, CC Bl, ANO CCCI. TliE 
TERMINAL TO WHICH DIRECT BATTERY CP: Clf.ECT GAOUNC IS 
CONNECTED COES NOT CARFY TH£ MUL Tl PLE SYMllOL 
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CONTACT PROiECTION NETWORK. THE NUMBER WlTIIIN THE 
RECHHGLE REFERS TO TkE CORRE:";PONr!NG ENTllY IK CIRCUIT 
NOTE 103, WHICH GIVES THE VALUES OF THE RESISTOll ANO 
CAPACITOR THAT COMPRISE THE NETWOPK. nE SYMBOL lT 
THE LEFT JS FOR A TW-0-TfRMINAL OP A FOUR-TfRMlt.:AL N£T­
ti0RK; TME OTHE?. SYMBOL IS FOP A THREE-TERMINAL NETIIORK. 

ROTARY SWITCH OR SELECTOR. FOR SII-IPLICITY, TIIE TERMI­
NALS ARE ARRANGED IN A un AND CNE TERMllolAL SYMBOL 
MAY REPRESENT A N'lJMSER Of TEII.IIINAlS, AS JND!CAT[D IIY 
THE PLURAL NlJfrilBER!NG. , 

DCK IS THE FUNCTIONAL DESIGNATION. SEL ltENTIFIES THE 
APPARATUS AS A SELECTOR. THE AfiCS Cf ThE BAt;K A.RE 
ICEIHIFIED AS Al!C I, ARC;;, ETC. TH£ TYFf Of BRUSH IS 
SMWN AS 61,ID(ING, BCG, OR NONBRICGING, ti6G. THE NUM-
BERS (OR LETTERS) AT THE ARROWHEADS REPRESENT THE 
POSITION DESIGI\ATIGNS OF "JHE SELECTOR. THE NUMBERS AT 
THE TERMINALS IDENTIFY THE TERMINALS or THE AFC OF THE 
BAr-:K. nr TERMINAL CESIGNATEC All REPRESENTS THE WfP£R 
AND INDICATES THAT THE w'IPER MAl<ES COtiTACT IN All POSI­
TIONS or THE SELECTOR. TIIUS WHEN THE INOtX IHEEL !~DICI.TES 
POSIT/ON 2, THEliE IS A CIRCUIT fl'ATH THROUGII THE 

w'IPEF! TO TERMINAL 2. WHEN THE INDEX \IIHEEl INDlt-'TES POSI­
TION 10, Tl-iERE IS A CIRCUIT FATH THROUGH THE WIPER TO 
THiMIHALS IC, I I, 12, AMC 15. 

TST AP,'C FR ARE TH£ FUNCTIONAL DES/G.NATIOt.S. SW IND/­
Ct.TES THAT THE APPARATUS IS A SWITCH. THE SECTIOtiiS Of 
TH SWITCH, If MOPE THAN ONE, AhE INDICATE.~ BY SECT I, 
SECT 2, ETC. SfCTIOt. I ,:s THE SECTIOti NEAnsr 1/iE KNOJ. 
WHEFf THHE IS MORE THAN ONE CIRCUIT ON A SIDE Of A 
SECTION, EACH CJRC:UIT IS ICENTIFIED AS CKT A, CKT B, 
ETC. W!iERE A SECTION HAS A CIRCUIT OR CIRCUITS ON BOTH 
SltES, ff10r-:T INDICATES THE SIDE NEAREST THE KNOB. THE 
LETTERS {OR t.UMBERS) AT THE AIIROIHEADS REPRESENT THE 
SWITCH DES!GNATJDN Of THE FOSITJON Cf THE S\ir'ITCH AT 
WHICH THE COIHACT IS MACE. THE NUM6Er1S AT THE TERMINALS 
IDENTIFY THE COt;TAC-l TERMINALS WHICH AH IWMBEl,ED WITH 
THE SWITCH VIEWE!J FR.OM THE \ilRIN( SIDE. THE POSITION 
DESICt.:ATION ALL INDICATES THAT cot.TACT IS MACE IN All 
FOSlTIOt,;S Of THE SWITCH. THUS \ir'HEI. THE TST SWITCH IS 
It. THE OFF POSITION l!lERf IS A CIPCl21T PATH FROM TERMl­
t;AL 5 Ta TERMlt.AL I. WHfN THE SWIITCH IS IN THE F:.ST 
FOS1TIOP.', THERE IS A CIRCl!IT PAT'1 FROM TERMINAL 5 TO 
TERMINAL 3. WHEN THE FR SWITCH IS It. THE ICO POSITION, 
THERE IS A CIRCUIT PATH FROM TERHltiAt I TC TERMINAL 2. 
WHEN THE SWITCH IS IN POSITION 150, THERE 15 A CIRCUIT 
PHH ff.OM TEP:MINAL 2 TO TERMINAL 3. 

It. SOME CASES THE SIIITCH POSITION DESIGNATIONS CANNOT 
BE CON\IENIENTLY SHOlilN AT THE SWITCH SYMBOL. It; THESE 
CASES A TABLE OR SHEET NOT£ MAY BE USED TO lNDICATE 
THE ASSOCIATEC CIRCUlT PATHS A.NO SWITCtJ POSITIONS. 

AMA fiEAD[R con ACTS 

f:EAEl~G CONTACT. CONTACT CLOSES WHEN CAM-DRIVEN SENSlt.:G 
Pit; FINCS PERFOfiATION 1N TAPE. WHEt.: TAPE IS NOT PERFO­
RATED, PIN TRAVEL IS BLOCl<EO A.NC CONTACT CLOSURE IS 
PfiEVE,-:TED. 

CONTROL COIHACTS. BREAK CO!-;TACT ILLUSTRATED AT LEFT, 
MAKE CONTACT AT RIGHi. THE MOVING SPRING Of THE CAM 
DRIVEN INT£RPUPTEF CONTACT IS ILLUSTRATED ABOVE THE 
CONTACTS. 

ALARM TYPE FUSE. A IS THE FUNCTIONAL CESIGNAT/01,1, If 
REOU J RED, OF THE FUSE. TH£ FUSE CONTACT• HAKES WHE~l 
TIIE FUSE OPERATES CONNECTING THE SOUl<.CE OF POWER TD 
TH"E ALARM CIRCUIT. 

Fig. 8 - Functional Schematics - Methods cf 
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C!RCUH CONDENSATION METHODS 

CLO SC0- 9 
so-, )( 3TD48 AB _ 48 

a o 100 

LsEE TABLE A 

TH 15 ILLUSTRATES THE USE OF A TABLE TO 
GI VE DETAILS OF CONTACT NUMBER I NG. THE 
ABSENCE Of A MULTIPLE SYMBOL INDICATES 
DUPLICATION OF INDIVIDUAL CIRCUITS, IN 
THIS ILLUSTRATION, SC0•9 INDICATES TEN 
RELAYS SCO TO SC9, TEN LEADS S0-9 ARE 
SHOWN CONNECTING THROUGH TEN INDIVIDUAL 
CONTACTS OF ONE CLO RELAY TO THE 3T TER· 
MINALS OF TEN INDIVIDUAL RELAYS SC0-9. 

TABLE A 
~ a b LEADS 
9 9 IOT 
• T 

7 II 
6 .. 
5 I 
4 9 108 
3 7 88 
2 " 1B 
I 3 AN 

0 I 2B 

CDCI ON 

THIS ILLUSTRATES ONE CIRCUIT llHICH INCLUDES 
THE WINDINGS Of THREE RELAY CORES COAi, CDBI, 
ANO CDCI WIRED IN PARALLEL, ONE DESIGNATION 
AND ONE CORE SERVES FOR SEVERAL RELAYS. THE 
VARIABLE PART OF THE DESIGNATION IS ENCLOSED 
IN PARENTHESIS, THE MULTIPLE SIGH INDICHES 
THE POINT OF MULTIPLING. 

211. VO - - - --Vl9 CROSSBAR SWITCH PATTERNS 
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GRID PATTERN. SWITCH VERTICALS ARE INDICATED 
BY VO TO VIQ ANO SWITCH LEVELS BY 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 CONNECTIONS 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 MAKE CONTACT MUST 
BE OPERATED FOR INTER-CONNECTION, 

L0-9' 1 R -;,!14,,---+,...----....,;,;-
,o 

... "' 
TO CORRES LEVELS 

- ON OTHER VERTICALS 
OF SAIIIIE SWITCH 

CONDENSED PATTERNS, USED WHEN ALL 
VERTICA,S AND ALL HORIZONTALS ARE 
WIRED SIMILARLY, 

TO CORRES LEVELS 
ON OTHER VERTICALS 
OF SAME SWITCH 

VFT 

50----

THIS ILLUSTRATES THE METHOD USED TO INDICATE 
DIFFERENT WIRING APPLIED TO DIFFERENT HORIZON-
TAL LEVELS OF A CROSSBAR SWITCH, IN THE ILLUS-
TRATION, ONLY THE WIRING ASSOCIATED WHH THE 
FIFTH WIRE OF THE VERTICAL FT IS SHOWN, ONE 
CIRCUIT IS CONNECTED THROUGH LEVEL I, ANO'i'HER 
CIRCUIT IS MULTIPLEO THROUGH LEVELS 6, 7 ANO 8, 
AND A THIRD CIRCUIT IS MULTIPLED THROUGH LEVELS 
0 AND 9, LEVELS 2, 3, - AND 5 ARE UNUSED AND 
THEREFORE NOT Sll()ljN, 
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RELAY GRIC PATTf.RN, TH.£ U .. LIJ$.TfU,llCM IN 

flt. n; AN ARRANGEMENT OF iHE CIRCUIT PATHS 
Of RELAYS IN A GRID PATTERN. MAKE CON­
TACTS ARE PLACED AT THE POINTS OF INTER­
SECTION Of THE VERTICAL ANO HORIZONTAL 

-t~~+--+--:HI• LINES, THE CONTACT NUMBERS INDICATE THE 

ON 
9 

0 

-48 

G9 

CONNECTIONS OF THE MAKE CONTACTS, THE 
ARRANGEMENT IN 27B IS HOT USED IN THE rs•s 
BUT IS SHOWN HERE TO HELP IN UNDERSTANDING 
27A. 

SYMMETRIC CIRCUIT, IN THIS ILLUSTRATION THE CONTACTS 
ARE ARRANGED TO FURNISH ONE OUTPUT If TWO OUT Of FIVE 
RELAYS AO, Al, A2, Aij, A7 ARE OPERATED AT ONE TIME; 
ANOTHER OUTPUT If ONE OUT Of THE FIVE IS OPERATED; 
ANO A THIRD OUTPUT, CALLED A DOWN CHECK, If NONE IS 
OPERATED, DOTS ARE SHOWN AT ALL JUNCTION POINTS, 
THE SPRING NUMBERING ILLUSTRATED IS FOR WIRE SPRING 
RELAYS, 
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REPEATED CIRCUIT PATTERN, WHEN A CIRCUIT PATTERN IS REPEATED ON THE SAME SHEET OF THE DRAWING, 
A SINGLE-LINE BOX MAY BE USED TO ENCLOSE THE COMPLETE DEHJ.S OF THE PATTERN AND OTHER SINGLE­
LINE BOXES WITHOUT DETAILS THEN MAY BE USED TO INDICATE REPETITIONS OF THE CIRCUIT PATTERN, A 
BOLO LETTER OESIGHATIOM REPRESENTING THE PATTERN IS PLACED IN ONE Of THE CORNERS l)f TKE BOX CON-
TAINING COMPLETE DETAILS, SMALLER BOXES WITH THE SAME CORNER DESIGNATION BUT WITHOUT PATTERN 
DETAILS ARE USED TO REPRESENT REPETITIONS OF THE PATTERN, THE ABOVE ILLUSTRATION COVERS A ORY 
REED TYPE RELAY, WHICH CONSISTS OF FIVE RELAYS THAT ARE A PHYSICAL APPARATUS GROUP OBTAINED UNDER 
A SINGLE APPARATUS CODE NUMBER, REPEATED CIRCUIT PATTERNS MAY BE USED ALSO IN CASES INVOLVING 
MORE lHAII DIE EQIIPllfNT ITEM, 
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~ 
EXTERNAL CIRCUIT INFORMATION 

A DOUBLE-LINE BOX IS USED TO ENCLOSE CIRCUIT INfORMATIOII 
REPEATED TO AVOID THE NECESSITY Of REFERRING TO OTHER 
SHEETS OF THE DRAWl~G OR TO ANOTHER CIRCUIT DRAWING, 
WHEN ALL THAT IS REQUIRED IS A GENERAL UNDERSTANDING OF 
A CIRCUIT PATH. THE INFORMATION SHOIIN WITHIN A DOUBLE· 
LINE'. BOX MAY BE INCOMPLETE, SINCE ONLY SUFFICIENT DE· 
TAILS ARE INCLUCEO TO PORTRAY THE COMPLETED CIRCUIT PATH, 
ALSO, THE INFORMATION SHOVN IS NOT INTENDED FOR WIRING 
PURPOSES, SINCE IT IS REPEATED FRON EITHER ANOTHER FS Of 
THE SAME CIRCUIT OR FROM ANOTHER CIRCUIT, 

Tl1E NUMBER I C()lj't.lCT Of THE ()lj RELAY PROVIDES A LOCIIING 
GROUND FOR RELAYS IN TWO DIFFERENT FS'S, AT THIS AP• 
PEAAANCf THE CONTACT IS NOT ENCLOSED IN A DOUBLf•LINE 
BOX BUT REFERENCE (6B3) IS MADE TO THE OTHER APPEARANCES 
WHERE A DCUBLf-LINE BOX IS EMPLOYED, ONLY THE LOCATION 
OF THE UNENCLOSED APPEARANCE IS LISTED IN THE APP FIG, 

AT TH IS APPEARANCE THE DOUBLE-LI NE BOX ENCLOSES TH£ PART 
Of THE CIRCUIT THU IS REPEATED; IN THIS CASE THE NUMBER 
I CONTACT OF THE ON RELAY, REFERENCE (3AB) IS MADE TO 

THE LOCUl()lj OF THE UNENCLOSED APPEARANCE. 

IN THIS ILLUSTRATION, THE OOUBLE-L IKE BOX IS USED TO 
EXTEND THE CIRCUIT PATH INTO ANOTHER CIRCUIT. IN THIS 
CASE, THE ON RELAY 15 OPERATED OVER LEAD ON TO THE 
INCOMING REGISTER LINK CIRCUIT BY THE RP RELAY OF THE 
LINK. THE INFORMATION IN Tl<E DOUBLE-LINE BOX IS NOT 
NECESSARILY COMPLETE AND CONTACT NUMBERS MAY BE OMITTED, 

Fig. 8 - Functional Schematics - Methods of 
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51. All OPTIONAL WIRING AND OPTION.t,L APPARATIIS IS StfOVN IN THE FS. 

52. ALL OPT!OHAL tNFORM.UION IS ASSIGHED AN •OPTION DESIGNATION• CONSISTING Of EITHER LETTERS OR JWM8ERS. THIS DESIGNATION 
IS SHOWN WITHIN A CIRCLE OR .. N 0\IAL. nm CONCENlRIC CIRCLES OR OVALS ,ll(E USED TO ENCLOSE lETTt:REO CIRCUIT FIGURES OF 
ATTACHED-CONTACT TYPE SCHEMATICS WHEN CONVERTING TO DETACHED-CONTACT TYPE SCHEMATICS, 

'53. APPARATUS WtilCH IS A PART Of, AND 'lf!RING WHICH IS REQUIRED WITH, AN OPTIONAL APP FIG. IS DESIGNATED IN THE rs BY THE 
ENCIRCLED APP FIG. NUMBER, EXCEPT WHEN COVERED BY A LETTERED OPTION. 

511.. LETTERED OPTIONS ARE USED TO IOEJHIFY OP-l'IONAL PORTIONS OF AN APP FIG. AHO/OR OPTIONU 'IIIRJNG JN .t,NY PA'RT OF THE CIRCUIT. 

'55. WHEN THE APPARATUS ANO WIRING OF AN ENTIRE FS IS OPTIONAL, THE OPTION DESIGNATION IS PLACED TD THE LEFT OF THE FS NlJMBER. 

'56. WHEN ONLY PARTS Of AN fS ARE OPTIONAL, THE OPTIOH DESIGNATIONS ARE PU.CEO SO AS TO CLEARLY LIMIT ANO DEFINE THE SCOPE Of 
THE OPTION. TO HELP 00 THIS, IN SOME CASES ARROWS ARE ATTACHED TO CIRCLES USED TO ENCOMPASS THE OPTION DESIGNATION. 
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WIRING ONLY OPTION. 

OPTIONAL WIRING BETWEEN TWO POINTS MAY Bf INDICATED IN 
EITHUI OF THE WAYS ILLUSTRATED. RELAY F IS NOT OPTIONAL 
BUT THE WIRING TO THE 1-28 CONTACTS IS PROVIDED ONLY 
WHEN •z- OPTION 1$ SPEC(FIEO. 

OPTIONAL WIRING BETWEEN A NUMBER OF POINTS NAY BE SHOWN 
•S ILLUSTRAliO. WIRING ORIGINATING AT AN ARROWHEAD CON­
TINUES UNTI.L TERMINATED BY ANOTHER ARROWHEAD OR BY 
BATTERY, GROUND, A CONNECTION TO A CONNECTING CIJCUIT, 
011 HY OTHER SIMILAR TERNIUTION. IN TKE ILLUSTRATION, 
ALL TM[ RELAYS EXCEPT TffE S RELAY ARE tlOT OPTIO•At. 
lH£ WIRIIS 10 T~E COITACTS OF THE E.S.AR.R,FA AID EA 
etl&TS IS ,ROYIDED ONLY WNEI •w• 0,,101 IS SPECIFIED. 

WIRING ANO APPARATUS OPTION. THE A ANO B RELAYS AND THE ASSO-
CIATED WIRING ARE OPTIONAL. 
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lQ£!'lli H. 
THE A RELAY IS OPTIONAL, BUT IF OPTION •w• IS NOT 
SPECIFIED THE WIRING IS NEVERTHELESS FURNISHED. THtS 
CONDITION IS REFERRED TO AS •LOOPING. THE CIRCUIT IS 
CONTINUOUS WHEN THE OPTION IS NOT SPECIFIED. 

RELAYS C, D AND E ARE IN APP FIG. 8, WHICH IS OPTIONAL. 
RELAY D IS A SUB-OPTION OF APP FIG. 8 AND ITS CONTACT 
CAN BE LOOPED. 

WHEN •l• OPTION IS NOT SPECIFIED THE COIL OF RELAY A 
IS LOOPED AS INDICATED BY "-J(" OPTION, 

FS ENTIRELY OPTIONAL. FS 2 IS ENTIRELY OPTIONAL AND 
IS COVERED BY APP,UU.TUS FIGURE OPHON ll, THE TN 
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RELAY AND THE D fiELAY ARE PART OF, BUT NOT NECEss.-11 I LY 
All OF, APPARATUS FIGURE OPTION 4, THIS ILLUSTRATION 
ALSO SHOWS HOW AH OPTIONAL FS MAY Bf DIRECTLY JOINED 
TO A NON-OPTION.ll FS. 

.. 
-48 

-48 

F. 

G. 

C 
2T 

~ 

CN 
L u ---® ~ TO MKR 

700 

CN cp 
CN 

@CN 

1 3)(4T 1 
( +-• _@_•_~*T~I -+) 

I;( 2B o 

B 
._)( 68 

l® ®J 

FS PARTIALLY OPTIONAL. IN THIS CASE THE CN RELAYS ARE 
OPTIONAL ,t,ND THE ARROWED CIRCLES INDICATE THAT EVERY­
THlffG BETWEEN TH£M AMD GROUND OR BATTERY IS OF TH:C: 
SAME OPTION OR A SlJl!-DIVISIDN THEREOF. 

IN THIS CASE THE AR RELAY AND A RESISTOR ARE OPTIONAL 
AND THE ARROWED CIRCLES INOIC.ITE THAT EVERYTHING 
BEnfEE~ THEM 1S OF THE SAME OPTION 01 l SUB-DIVISION 
THEREOF. 

,WlRING OPTION FURNISHED IF APPARATUS OPTION 15101 
SPECIFIED. APP FIGS. 9 AND 10 ARE OPTIONAL, AND WHEN 
NEITHER IS FURNISHED WIRING OPTION "M• IS REOUIRED. 

ALTERNATIVE OPTIONS. THE F AND G RELAYS ARE NOT 
OPTIONAL, BUT THEIR CONT.lCTS ARE WI RED ONLY IF •w• OR 
•x• OPTION IS SPEC!F1ED • 
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.!!!!!!!i 
DIHERENJ WIRING FOi DIFFERENT OPTIONS. RELAY A IS OPTION •x• OR •y•_ 
WHEN •x• OPTION IS WIRED CONTACTS l,2,3T AND 11,51 ARE USED. WHEN •y• 
OPTIOM IS WIRED CONTACTS 3,ll,5B ANO 11,51 ARE USED. VHERE THERE IS NO 
DIFFERENCE IN THE WIRING FOR THE DIFFERENT OPTIONS, THE OPTION DESIG­
NATIONS ARE OMITTED AS IN THE CASE OF COtHACTS ll,5T. THIS SAME METHOD 
IS USED FOR All APPARATUS WHEIU THERE IS MO OlfFERENCE IN THE WIRING 
AND NUMBERING PROVIDED THE APPARATUS 'i/AS INITIALLY NON-OPTIONAL. 

LETTER DESIGNATED APP FIG. LETTERED APPA;UTUS FIGURES OCCUR WHEN 
CONVERTING FROM ATTACHED-CONTACT SCHEMATICS TO DETACHED-CONTACT 
SCHEMA.TICS. L IS THE tt1NCTIONAL OESIGN.UION ANO rs tN OPTIO"Al APP 
FIG. C. 

NEGATIVE OPTION FOR USE WHEN CONVERTING ATTACHED-CONTACT 
SCHtMATICS TC DEUCHED•CONTACT SCHEMATICS. 

THERE ARE CASES ON ATTACHED-CONTACT SCHEMATICS WHERE THE 
STATEMENT •jf PROVIOEO• !S SHOWN AT INTERFIGURE LEAD 
TERMl!rUTIONS. THIS STATEMENT COVERS Al-! OPTION TH/IT MUST 
SE SHOWN WHEN THE DRAWING IS CONVERTED TO A DETACHED-CONTACT 
SCHEMATIC, THIS OPTION !S SHOWN AS~ NEGATtVE OPTION. IN 
THE ILLUSTRATION,THE MST AMO ?C RELAYS ARE tN AN APP FIG. 
THAT IS AL'lfAYS PROVIO~D. RELAYS CRA AND i. T2 ARE IN OPTIONAL 
APP FIG. 11. RELAY CR 15 IN OPTIONAL APP FIG. 20 WHEN 
NEITHtR APP FIG. 11 N{lR APP FIG. 20 IS PROVIDED, A CONNECTtON 
MUST BE PROVIDED BETWEEN THE MSl AND PD RELAYS. THIS CON-
NECTION IS COVERED BY OPTION •-11 & -20•. 

OPTIONS •-K' AND •-M• REPRESENT THE LOOPING OF NON~ASSOCIATEO 
.RELAY CONTACTS OF THE KS AlD LS IEU.TS ll:ESPECTIVELY WHEN EITHER 
OR BOTH OF THESE RELAYS ARE OMITTED. 0 -;------1---~;-. 47':TI5 JS 
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THERMISTOR TRANS FORMER 

~ lli.. CODE OESIG 

.. 9Bij SC 
B 985 BB 

POT EN Tl OMETER RECTIFIER 

DES IG .l.ll£. .£9.Qi ~ l,_Qf._ 

PPS ADJ 9H5 ·KS-5563,L3 RECTIFIER 14C5 
PPS Ul 9H6 G,R,CO. TYPE 30 IA 
VOL rs ADJ 9A5 KS-13790,l2, I. 5 MEG 

ARC 

4 
STEP INT 

3 5 6 MAG CONT 
TERM. LDC TERM. LDC TERM. LDC TE,M. lOC lOC l~C 

1-22 804 1-10 983 1-20 9F7 1-22 10A2 
II 21 

12-21 SC3 22 7B3 7B5 
22 

SEl MAG LOCATION HOLD MAG HOLD O.N. CONT 

2 t' 111- lLij 6♦5 ITTm CCI L SEl O.N, CONT st ij--ol --ol OR OR 2t !....., 
LT LB 2+ 

9 3BC 3BI LOCATION 

B 3B0 3BI DESIG !B !G FB FT FU 

7 3CC lCI COIL 3B9 309 3E9 3F9 3G9 

6 300 3D1 1,2 3C7 3E7 307 lF7 5C8 

5 3EO 3E I 
CONTACT 

3,4 lC9 3C7 3E7 3F7 IA5 

4 3EC 3E I NO, 5 3C9 3C7 3E7 3F7 lG7 

3 3FO 3F I 6 367 

2 3GO lGI 0 4B7 4B4 4D7 
I 3HO lHI I 4B8 ij85 40b 
0 3HO 3H I 

WIRE 
2 ij97 ij85 407 ijFS ijh6 

l 4BS ij85 408 ijf8 4H6 

~ §llilli.. 

OESIG lOC CODE MB 
CLP 705 ESA-676600-42 KS-13535-C I ,LI 

Pl? 7E5 ESA-576800-42 
f'LP' 7EI ESA-676800-42 N 
?WR 9AI HUBBELL 7905 

2ES r·-t 2E6 TOGGLE SWITCH 
RlP 7B5 ESA-676800-42 • D MB 

TRANS I STCR TU8E, 

.bQf. COOE ~ .bQf. c;QQg, Wil 
14GI l73F A 684 2A CRI 
2C5 94E REP COIL B 5B4 3A CR2 

C 584 3A TR 
0 708 2A TRI 

REGULA TOR 

CODE DES IG LDC CODE 

J66256B REGULATOR 1485 KS-15631 ,l3· 

SWITCH 

DESI G J T 

CODE 325B l25B 

OPTION 

LE'vEL WIRE lOC WIRE lOC 

0-9 0 2AS 0 2B6 

0-9 1,2 3A2 I .2 3B l 
HOLD 2B5 HOLD 2C4 

MAGNETS 
SEL 2E9 SEl 2F7 

3 L4 5t 
2f"'°' 

~ 

DESIG FREQ 

COOE KS-13545,Lll 
F OPTION ' 

3A9 I 2 3 
SECT 

TERM, LOC TERM, LOC TERM. lOC 
38'7 

3B7 

4C3 

4E3 
X 

12-3 5AI 12-l 501 12-3 5EI 
4-8 SAi 4-8 BO I 4-8 9EI 

9-11 9B2 9-11 9C2 9-1 l 7Cl 

465 

4G5 

..a.I.ill SWITCH TOP 

AUD TEST s 
KS-13546,LJ, 

100 200 

.ill!. LDC 
I 768 
2 787 

I I 

~ 
;- 300 

-400 

~IE,TRQ~ VAR I STOR 

lli. illI OESIG LOC CODE 

7F4 313CC 
7G4 313CC 

PK 386 400A 
V 204 330 

2C2 353A 
205 353A 

li£S I STCR 

DES I G 

A 
6 
C 

0D 
[51 RO, 1,:2,1',7 

©[21 TO,I 

WI RE LDC 

ISS 2, SECTION 00S-109-101 

1££. ~ 
2B3 IBAG 
2B4 19GH 
2B6 145B, 1000 
2B7 KS- I 3490, LI, I 5GO 
3B9 IBR 
7C4 IBAG 

SWITCH 

DES IG COM3. LINE & LINE SWITCH 
JUNCTOR SW 

CODE 325D l25U 

OPT I ON 

LEVEL WIRE lOC WIRE lOC WIRE LDC 

U-9 0 1D3 0 ICO 

0-9 I 163 I IB I 

0-9 2 I A3 2 IAO 

l HOLD 100 L HOLD IDO 

MAGNETS J HOLD I Cl NT HOLD IOl 

lJ SEL I El l0·9 SEl IE I 

HOLD C.N, CONT 
IT .2T ICI IT .21 ICI 
lT ,4T I Bl lT ,4T IBD 

Fig. 9 - Apparatus Figures - Methods of 
Showing Information (Contd) 
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• IOI. 
102. FUSE T£ ... 

DESIG AMP POTENTIAL ONE FER DESl6 

A I /211¥ •I 30Y SIG REG I STER 
Al ll,A2~ 
H 11, J2l 

• B l/2NV -130Y SIG 
REG I STER ARRANGE[ 

Hl3 
FOR COIN LINES 

C l/2NV +130Y SIG REG I STER FRAME A3ll 

LT2 1/2 DIAL TONE REGISTER FRAME 

• 
A 1-1 /3 -liBY SIG APP FIG. I All 

B 1-1 /3 -liBY SIG APP FIG. I A21 

C 1-1 /3 -ll8Y SIG APP F iGS, I ,21 A31 

D 1-1/3 -118Y SIG APP FIG. II Alll 

E I -I /3 -liaY SIG APP FIGS. 5,6 Al2 
F 1-1 /3 -118Y SIG APP FIG. 8 .A22 

G 1-1 /3 -IISY SIG APP FIG. 2 0 II 
H 1-1 /3 -ll8Y SIG APP FIG. 2 021 

J 1-1/3 -118V SIG APP FIG. 2 D12 
K 1-1/3 -IISY SIG APP FIG. 3 El I 

L 1-1 /3 -IIBV SIG APP F IC,S. 18,ltl GIi 

M 1-1 /3 -IIBY SIG APP FIGS. 12,13 J II 
N 1-1 /3 -IIBV SIG APP Fl(S. 111,15, Pll,LI, 

17,22,23,211 N66,Rl6 

F" 1-1 /3 -liBV SIG APP FIG. 16 A32 

0 I -I /3 -IIBV SIG APP FIGS,7,8,B, 
IH211 10.11 H31 

~II 

A GRO APP FIG. I Al6 

B GRO APP FIG. I A26 

C GRD APP FIG. I A36 

D GRO APP FIG. I All6 

E GRD APP FIG. I Al7 
F GRD APP FIG. I A27 

G GRO APP FIGS.1,2,3,2 I A37 ,DI II 
E22 

• H GRD APP FIG. 3 f32 
J GRD APP FIG, 3 Ell2 
K GRO APP FIG. 3 E52 
L GRD APP FIGS. 6, 18,19 ~~7 ,GI 5 
M GRD APP FIGS, ll, 12,13 "''8,J28 
N GRO APP FIGS. 111,15, P22,LI I 

17,22,23,211 ~68.R38 
p• GRO APP FIG. 16 A26 
Q" GRO APP FIG. 16 A36 

• 
R GRD APP FIGS. 7,8,9, 

IHl5 I 0, II H38 
SIB 

"(Pl FUSE ANO (Pl ANO (0) GROUNDS SERH APP FIG. 16 
LOCATED ON THE MEMORY RELAY FRAME 

BATTERY SYMBOL VOLTAGE RANGE 

-lie lfD-60¥ 
•130 12!1-I 3!1V • -130 12IH3!lV 

Fig. 10 - Fusing Note 

• 

PROVIDE 
FEATURE OR OPTION APP 

APPORWIR OUANTI TY FIG. 

REGISTER CCNTROL RELAYS I I PER REG 
DIAL PULSE COUNT I NG 2 I PER REG 

FOR ll DIGITS ZM 

FOR ~ DIGITS ZE.ZN 

FOR 6 DIGITS ZE,n ,rn 

FOR 7 DIGITS 
ZE,Z'F ,Z( 
ZP 

FOR 8 DIGITS 
ZE.Zf, ZG, 

DIAL PULSE Zit ,ZI) 
REGISTER Z!,Zf,Z'G, I PER REG FOR Q DIGITS 3 

ZH,ZJ,ZR 

ZL Zf. ZG. 
FOR 10 DIGITS ZH,ZJ,ZI',, 

ZS 

ZLZF,ZC.. 
FOR 11 DIGITS ZH,ZJ,ZI',, 

Zl 
REGISTER TIMING ~ I FER REG 
REGISTER AWA I TS AN 
ADDITIONAL DIGIT REO 5 I FER REG 

( FOR EXAMPLE: A 
NCT STATION DIGIT ) REOUIRED Q 

MARKER SELECT I ()N 6 I FER RE( 

LI NE LOCH I ON & CLASS RELAYS 16 I FER REG 
WHEN MORE THAN IO CLASSES OF 

z SERVICE ARE REOU IRED 

WHEN 10 OR LESS CLASSES OF y 
SERVICE ARE REQUIRED 

AMA OPERATION REQUIRED w 

DIAL TONE FIRST LOOP START 7,10 
M I PER REG ODIN LINES II 

Dill TONE flllST Ul(J> START 7,10 
OOIN LIIIES ANO OOIN FIIIST II V,M I FER REG 
f.tlCl.M> START ODIN LINES 

LWP START COIN LINES Q.11 J, I PER REG 
16 RElUMS 

COIN 
OEfOSIT (JI PElt4 

GllUIO SIGS AIIAICOIED 
FEATURE COIN START CALLS,CAUS TD II M,J ,V, I PER REG 
REOOIRED FIRSl OOIN <JIERATOR TlllS 

ZD LINES AND OlWER f1l£E 
REGISTER TIIIIS (JI TIit( LI( 
SERVES FRIIIE 

REG IIE1I.AIS 
OEIOiiT (JI PE!tl 
SI~ AND A&\11)()1[0 

8 M,J I PER RE6 

CALIS 
WHERE C.OIN I NEGATIVE G 
RETURN POT ,IS l l'OSITUE F 

COIN FEATURE NOT REOU IRED J. K 
REO WHEN NO TIP PARTY 
STATION GROUND IS GREATEI 12 

2 PARTY THAN I 000 n t I 01 
I PER REG TEST REO WHEN ANY TI f PARTY 

ST All ON IS GREATER THAN 13 
I IOOn 
NOT REOU I RED X 
REO FOR 11 X SERVICE CODES TA 
RE!) FOO 11 FOOEIGN AREA DIREC-
Tl NG COllfS ~ PRE TRAN SU TOil 

FRE FIX DCES NOT TRA~'SLATE 11 COOES 
COUNTER IEO FOil I I FOREIQ; AIU DIREC· 

18 I PER RE6 
Tl~G CODES & Plll'TRANSLATCJ! ZB 
TRANSL.ATES I I CCDES 
NOT REOU I RED zc - FCR 'A" DIGIT Ill I FER REG 

PRET™S- FOR 'B" DIGIT 15 I PER RfG UTU)I IS Wf.ERE "A' DIGIT OF II PREFIX IN TIE AREA COOES IS TRANSUTED REG 00 DI FFERENTU THAN TH': •1 • DI GIT D 
OF HOE AllEIS CCOES 

Fig. 11 - Featuro or Option N• 

103 

155 2. SECTION 005-109-101 

NET'oORK VALUES 

NETWORK NO. RES !STANCE IN OHMS CAPAC I TAN CE IN UF 
I 1170 0.11 

2 120 0.3 

3 150 0.11 
~ 160 I .O 

Fig. 12 - Network Values Note 

RECORD OF APP FIGURES WIRING AND APPARATUS CHANGES 

CHANGED 
ON I SS 

,o 
,o 
20 

IF JOB TH IS 
RECORDS OPT ION SEE USE IN CIRCUIT 
DO NOT WAS NOTE 
SPEC! FY FURN STD A 1 M M 0 
S OR T T 102 s T 
A OR B e A ~ 

E NONE I 02 E 

Fig. 1 J - Job Record Note 

TRAN SN 15S I (II 

( I 000 CYCLE LOSS 
TEST REOUI REMENTS 
BETWEEN soon LINES) 

~u • ,-••L£ C <1<cUIT LOSS (db) 
0.11 

ALLOWABLE INDIVIDUAL APPARATUS LOSSES (dbl 
APPARATUS OESIG CODE MAX LOSS MIN LOSS REMARKS 

CAPAC I TORS T,R 21'F 111.5 II .5 SEE NOTE I 
KElAY A AJB 0.2 
RELAY s All 0.2 

NOTES; 

I. THE IND LOSS FOR THE IT) & (RJ CAPACITORS SHALL BE WITHIN 0.5db 
OF EACH OTHER 

Fig. 14 - Transmission Test Requirements Table 

IORKING LIMITS 

MAX EXT Ck T LOOP RES 
NIN INS RES 
MAX EARTH ,OT. 

1650 
I 0,000 
±IOY 

Fig. 15 - Working Limits Table 

Fig. 10, 11, 12, 13, 14 and 15 
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• 
• 

•• 

• 
• 
• 

I. THE PURPOSE Of A SEOUENCE CHART IS PRINCIPALLY TO SEIIYE AS il GUIDE 
TD THE UNDERSTAMOIIIIG OF THE CIRCUIT AS A WHOLE AND .AS J JCE'r TO THE 
OROER OF EVENTS IN THE OP~RATION OF TIIE CIRCUIT. FOR THIS PURPOSE, 
A SEOUEIICE CHARi MAY NOT NECESSARIL'f DEPICT ALL OF THE INTERACTIONS 
TAKJIIG PUCE I# THE CJRCUtT. TIIE SEOUENCE CIIAJ!T SUPPLEMENTS, auT 
DOES NOT REPLACE, THE WRITTEN CIRCUIT DESCRIPTION {CD} WHICH ALW.t.YS 
ACCOMPANIES A 5'111TCHIN6 SYSTEMS SD DRAWING. 

2. SEQUENCE CHAIITS EMPLOY STMIOLS TD SHOW TME OfERATIOI AND RELEASE Of 
TME R£U'f$, SWITCHES, AND OTHEA DEVICES AS THEY PERfORM TMEHI VARI­
OU5 FUNCTIONS IN TIIE CIRCUIT. 

3. Tlta P~SSES FROM TOP DOW, AND NEYER IN AN UPWARD DIRECTION, NOR 
idOIIIO Alf ACUTE ANGLE". 

1', lME OPERAHON AND RELEASE Of TIIE CIRCUIT ClllPONENTS IS INDICATED BT 
SYNIOlS l'UCED IN A YERTICAL LINUS) WJCH SERVES TO TRACE THE 
COURSE CF THE CIRCUIT ACTION. A SINGLE LINE Of ACTION MA'I' BRAICtl 
IMTO TVO OR MORE D[PEIDEIIT LINES Of ACTION, AN0 COIIVERSELY, SEVERAL 
UIES OF ACT10I-NAY CONVERGE. THUS, CAUSES AJIE LINKED WITK TIIEIR 
EFFECTS BY SYMBOLS PLACED TO PORTRAY IN A CONCISE MANNER TME PROG­
IESSION OF TflE CtRClllT ACTION. 

!I. EACH OPERATE AllD RELEASE SYM80L IS IDENTIFIED BY THE FUNCTIONAL OESIG-
HTIOIC Of THE A.F'P,t,R.tTUS IT REPlt.£SEMTS. IF THE APP,U,ITUS tS 1.N 
AIIOlltER CIRCIJIT, BUT IS INCLUDED IN THE SEOUENCE CHART TO AID UNDER­
STAIIDING, AN ABBREVIATED TITLE Of THE OTHER CIRCUIT IS GIVEN IN 
rARENTNESIS FotlOWING THE FUNCTIONAL DESIG.lrlATlOJII, i.e., A (t,tKR), 
B (Tl, £TC. 

II, COORDINATES ARE USED TO LOCATE THE POSITION OF TtlE SYMBOLS. NUMBERS 
STAIITUIG WITH I,, EVENLY SPACED, ARE PLACED FROM TOP TO BOTTOM ON THE 
lEJT AJIID 9116HT-MAND EDGES Of THE SHEET. LETTERS ARE PLACED LEFT TO 
RIGHT AT THE 10, AND BOTTOM EDGES Of THE SIIEET. TllUS, COORDINATE 
G2. MEANS-Y[IITICAl COLlNf t:0 KORIZON"Til llflE 2ae. 

7, MOIIZOITAL &ID VERTICAL LINE COMBINATIONS ARE USED AS f"OLLOWS: 

_j_ ~ + -i--CONNECTION BETWEEN LINES 

+ + NO CONIIECTION BET .. EEN LINES 

8. COti1iOLlED OIRECTIOII IS INDICATED BY LIN£ CMIUTIOWS. USED IS FOLLOWS: 

_L 

+ 
ACTIOII ON VERTICAL LINE AFFECTS ACTION 
TO LEFT BUT NOT TO RIG.HT. 

JIO COHECTJON BETWEEN .ACTION ON LEF"T AND 
RIGHT KORIZONUL LINES. THE ACTION ON TME 
TO, VERTICAL LINE US NO CONNECTION" WITH THE 
.ACTIDN ON THE LEFT HORIZONTAL LINE. 

9. MA.10111 ASSUMPTIONS OR OPTIONS ON lfftlCH A SEQUENCE CHART IS BASED All[ 
STA.TtD II THE SC TITLE. OR AS A Sl!E:ET NOTE ON THE SAN£ SHEET. 

10. I0UllONS ARE llSEn IN COIIJUNCTION Vint FUNCTIONAL DESIGNATIONS TO 
CIYE ESSfWTIAL INFORMATIOII;; THESE ARE EXl'UIN[D IN" TM[ NEXT COLU141 
.. Dfl TIE IIUDIIG •.DESIGII.ATIONS•. 

DESIGNATIONS 

FOR RELAYS 

I. c-

2. C0-9 

3. CO-Cn 

"· COl0-9) 

.. Cl0-9)A 

6. FA-D 

7. A,C 

B. HGl. 
5 

e. RF 2'.8 

,o. L/R 

II. {TOP) 
MC 

12 CBOT1 
· MC 

,a. MC 

FOR OTHER APPARATUS 

'"· A JACK 

15. AR KEY 

, •. AL LAMP 

17. T HOLD 

1B. J SEL 

, •. PAC MAG 

20. A2 PERF 

21. RDR PIN 

CPU! 
22 · TC INT 

SEL 
23. RC to-u 

21l. AD )($TR 

2,. CL PH X5TR 

26. TWA TUBE 

27 • VAR VARiSTOR 

EXPUIUTION 

OtlE OR MORE OF CO TO Cn OR CA TO Cn 

ALL OF CO TO C9 INCLUSIYE 

.All OF CO TO C., INCLUSIVE 

All OF COO TO C09 JNCLUSIYE 

All Of COA TO C9A INCLUSIVE 

All Of FA TO FO UIICLUS/IIE 

BOTH A AMC C 

A COHBfNATlOfil Of •2 OUT OF ~• OF KG 

ANY ONE or A S[FIIES RF2 TO RFB 

EITHER L OR R 

TOP HALF Of MC MULTICONTACT RELAY 

BOTTOM H.llF OF MC lil.lLTICQNTACT RELAY 

B0111 HALVES OF MC MIJLTICONTACT RELAY 

EXPL.1.NATION 

A JACK CONTACT 

AR KEY CONTACT 

Al LAMP 

t HOLD MAGNET 

J SELECT MAGNET 

A2 PElffORATOR MAGNET 

READER PIN 

TC fHTERRllPTER, PU COHTACT 

RC SELECTOR STEPS FROM POSITION 10 
TO POSITION II 

A.D TRANS f STOA 

Cl PH010 TRANSISTOR 

TWA TUBE 

VAR VARISTOR 

~ 

I. *A 

2. fAL LAMP 

3. *TW TUBE 

~- +A 
5. +AL LAMP 

•• t TWr1JBE 

7. ,A 
:: :s 
) "C 

- -D 

e. h+D 
.. ~B 

~ 
10. 

D 

II. :e__;j:'.A 
:re 

12. fz 
13. 

fA 

• • +SR 
few 

2 SEC 

+TMA TUBE 

1• . *A 
I 
I 

' is 

EIPUJIIA.TION SYMBOL 

A RELAY OPERATES ,,. tBTI 
TRK IDLE TRK BUSY 

~+PB 1.l LAMP L I GtflS 

TW TUBE OUTPUT CURRENT INCREASES 

16. A • C D E 

A REUY REL USES 
I JHG 
2 AL UNP EXTI NGU I SJ!ES LCK 

3 
~CK TW TUBE OUTPUT CURRDIT OECAUSES HG 

4 K 
SIMPLE SEOUDTIAL CAUSE AND EFFECT RELATION. 
RELAY A OPERATES ANO CAUSES THE OPERATION OF 
RELAY B WHICH, IN TURM, CAUSES THE OPEUTION 

)(RVllRl OF RELAY C. RELAY C THEN RELEASES REUY D. 17. 

~,TG 
A +◊F ) SP 

Ml.IL TIPU EFFECTS FROM A SINGLE CAUSE. RELAY A 
OPERATES AND CAUSES TM£ OPERATIOlrl OF BOTH RELAYS 
B AtlD C AND THE RELEASE'OF RELAY D. 18. 

KILTIPLE CAUSES FOR A SINGLE EFFECT • BOTH RELAYS 
A ANO 8 HUST OPERATE BEFORE RELAY C OPERATES. 

MULTIPLE CAUSES WITH MULTIPLE EFFECTS. BOT"H FIE-
LAYS A AN"C B MUST OPERATE BEFORE £1nt£R OF 
RELAYS C ANO O CAN OPERATE. THE· ARROW IS USED to 
INDICATE ONE WAY ACTION. IN THIS llLUSTRATIOII 
E OPtRATES FROM a ONLY. 

Al TERNA Tl YE CAUSES. EITHER OF RELAYS A AND 8 

WILL CAUSE OP'ERATION OF RELAY C. 

Z REL•Y OR OTHER APPARATUS HAS EITHER OPERATED *RK 
OR RELEASED. I y 

I 
I 

TIM£ CEL.A'r 
fRK 

TIIE SR RELAY IS SLOW TO RELEASE fOLLOWINC THE • 
OPER.ITI ON or RELAY A. 

*IS Y 16-ll 

i:¾-F~ +A!-Fi 
THE TMA ll1B£ OPERATES 2 SECONDS AnER CV RELAY 

OPEUTES. 

(3 TO 8) 

DOTTED VERTICAL LIRE· MAY INDICATE ONE Of rc. FOLLOWING: ,, INDEFINITE TIME INTERVAL. Tl 
El INTEIMEDlATE ACTION WHICH IS E/TlfER ASSUMED I 

OR SMOWN ELSEWMERE. Ill THE UTTER CASE, I 

REFERENCE IS USUALLY MADE TO THE PLACE I 

WHERE" THE ACTION IS SHOWN . 

~ Tl 

SYMBOLS 
EXPLANATION 

ALTERIIA tl 'tE ACT I ON. THE OPERATION OF THE BTI 
IIELAY CAUSES THE RELEASE or EITflE:R filE BT Oft 
PB RELAY DEPENDING UPON WHETHER THE TRUMIC IDLE 
OR TRUNK BUSY CONDITION IS MET. 

TIC RELAY HAS OPERATED ON LINE \I. AS TltE RESULT OF 
THE OPERATION -OF BOTii HG ON LINE I A.HD LCK ON UHE 
3. NEITHER HG t.lOR LCK OPERATION A.LOH IS SUF-
f IC I ENT TO OPERATE fl(. THE DIAGONAL LIME HAY BE 
CONTINUOUS OR AS SHOWN". HG AND LCK AT THE ENDS 
OF TME OIAGON.ll LINE REFER TO THE FUNCTIONAL 
DESIGNATION OF THE iPP.\RATUS TO BE ASSOCIAtED. 
Wf1ERE THIS APPARATUS IS SHOWN IN DIFFERENT SCs, ON 
DIFFERENT St!EETS OF THE DRAWING, OR IN WIDELY 
SEPAFIATEO AREAS ON TME SAME SHEET, THE COORDINATE 
LOCATION OF THE ENOS OF THE CIAGONAL LIN£ MAY BE 
ADDED TO THE FUNCTIONAL DESIGNATION. 

TG RELAY RELEASES AND THEN REOPERATES ON CURRENT 

REVERSA.L. 

TROUBLE RECORD 

THE SPAN OF CIRCUIT OPERATIOJil DURING 'IIHICt-1 A 
PART! CULAII TROUBLE MAY BE EXPECTED IF A TROUBLE 
RECORD IS TA.KEN IS INDICATED SY TRIANGULAR MARKS 
AT THE BEGINNING AND ENO OF THE SPAN. 

A SOLID INYERTED TRIANGLE CT) INDICATES THAT A 
PERFORATION IS MADE, A LAMP IS llGMTEO,OR A 
NOTATION IS MADE ON A TICKET If A TROUBLE 
RECORD IS TAKEN AT OR AFTER THIS TIME. 

A SOLID UPRIGHT TRIANGLE (j,) INDICATES THAT A 
PERFORATION IS NOT MADE, A LAMP JS NOT LIGHTED, 
OR A NOTATION IS MOT M.AD£ ON A TICKET IF A 
Tf!OUBLE RECORD IS H.tt:EN AT DR AFTER THIS TIME. 

THIS INDICATES THAT Rk PERFORATION IS MADE OR 
RI( LAMP IS LIGHTEO IF A TROUBLE RECORD JS TAKEN 
'lfHILE TIIE RI< RELAY IS OPERATED. 

TIIIS INDICATES TMAT CHARACTER I IS PRUITEO IN 
POSITION & Ofll A TROlJBLE TlCkET. 

IN TIIIS CASE. ONLY THE TICKET POSITIOII NUMBEflS, 
3 TO S, ARE GIVEN. THE CHARACTERS rnn A.RE 
.PRINTEll IN TMESE POSITIONS ARE NOT SHOWN SHICE 
ANY CHARACTER FROM OTO Q, A DASH,OR All ASTERISK 
MAY SE PRINTED. 

THIS INDICATES THAT Tl PERFORATION IS MADE OR 
Tl LAMP tS LIGIITED IF A TROUBLE REC0rl[l IS 
TAICUI WHILE THE f'R2 RELAY IS OPERATED. 

, .. S1MBOL 

I 
I 
I 

ccan 
AC 
y 

RD 

co 

CKG 
'f (11-0) 

BC 

RK 
't'UH) 

DP (TG) 

J,TCK t Tlll-2) 

AC 

ISS 2, SECTION O<>S-109-101 

EXPLANATION 

TIHS 1•DICATES THAT AC PERFORATION IS NA.DE GI at 
UMP IS UGKTEO ff l TROUBLE RECORD IS TAKEN 
AFTER Tt1E AC RELAY HAS OPERATED ANO BEFORE TIii 
RD RELAY HAS OPERATED. 

THIS INDICATES TllAT ONE or A NUMBER or TROUBLE 
INDICATIONS ARE MADE TO INDICATE CIRCUIT OPERA-
TION PROGRESS. IF THE CIRCVJT OPERATION HAS 
ADVANCED 10 THE OPERATION OF THE Cl(G RELAY, 
CHARACTER O IS PRINTED IN TROUBLE TICKET POSI­
TION II. IF THE CIRCl!lT OPERATION HAS ADVANCED 
TO THE OPERATION Of THE RIC RELAY, CHARACTER I 
IS PRIHTEO 1N POSITION 11. CliARACT£R 2 IS 
PRIMTED-IN POSITION I I H THE TCK RELAY IS OP-
ERATED. IT IS NOT NECESSAf!Y TO SHOW UPRIGNT 
TRIANGLES 1.i,) fN&ICATING THE ENO Of THE 
PRIH!IHG Of A CHARACTER SINCE ONL'I' ONE CHAR­
ACTER AT A TIME CAN SE PRINTED 1N A POSITION 
ON A TICKET. 

Fig. 16-Sequence Cham-Methods of 
Showing lnformotlon 
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DESIG OPR RLS OESIG OPfi RLS 

• DP OIIG REG CkT 

IIA IIW9 3Zl2 

CR 806 8Hlll 
8V9 8V20 

118 liXII 3212 

IIC IIW19 3212 CR\ 8010 8Nl5 

2P 6Hl2 6N33 8V16 BT2I 

• A2/5 3F36 3Zl2 
111D8 6U33 

7P35 

CRI BOG BR II 
lUBE 8Vl5 BUl7 

IOPl5 

TPT 6K20 6H22 
AS 367 

6Hl2 
6S111 6016 

SFII 
QFIO 

TPT 6K 19 6H22 
TUBE 6513 6016 

82/15 111D7 3Z'12 

• BS 3E37 
IIAIO 
IIZ36 

VF2/5 3811 
11B22 
6J9 

IIIC9 7A8 
BE7 
9f7 

BT GB9 6A23 

C2/5 11108 3z·I2 VG2/5 3811 
11822 
6J9 

Cl 9RIO 91115 
9Rl9 9U25 
10D11 10D15 

7A8 
BE7 

I IGl3 11617 9F7 
IIG21 11627 
IINIS 1 IN22 
I IN215 I lk32 
13P21 13P215 
13P28 

CLR 9 EI7 9026 

CM3 IIIT22 

CMA 111()22 

CMB 111()22 

CMC 111()22 

CN 8811 8C36 

Clil 9811 11121 
9V3 101122 
II B5 I IC23 

13P30 

• CN l 13118 13EUi 
1355 13P39 

Cllll 9D11 9C211 

CNl2 9£18 9028 

CNl3 13U9 13PII 

• 
• 

SEQUENCE CHART INDEX 155 2, SECTION 005-109-101 

DESIG OPR RLS 

MARKER CkT 

2P 8612 
7FII 

~HE 3YI 
6S23 
7N25 
8026 

CN 889 

cs IIH20 
8Gt0 
7f9 
8AIO 
988 

OCTI 3EII 
11£29 
8J•I !i 
7AIII 
80111 
9£111 

DlSI 3Y5 
6S28 
7N2B 
8D28 
1057 

D152 3Yl5 
6S26 
7N28 
8D29 
10S7 

GTLI IIH20 
6610 
7F1l 
BAIO 
988 

MAN IIH21 

R8T 8815 

TR2 6C5 

TRL 687 

TRU 888 

TSEI 3EI 
8k!i 
7815 
803 
9£3 

OESIG OPR RLS DESIG OPR RLS 

MARKER CONN Ckl PRETRANSLATOR CKT 

MA 3N35 3Z8 GS IIIW19 

MB 3N36 3Z9 
HOK lliU21 

MC 31435 3U8 

MD 31436 3U9 PRA IIIUlll 

ME 3L35 3A88 

PRS IIIUI8 

MS 3N311 3U7 
6Sl7 6028 
7M21 7M30 

8831 TM 111S18 

RA 3P32 3W8 

RB 3P33 3W8 

RC 3032 3W8 

RO 3N33 3W8 

RE 31433 3W8 

RS 3P29 3W7 
8S7 6028 
7M21 71430 

8831 

TM 3N29 

TRK LI MK &. CONN CKT 

FA2 3£3 3£13 
11£21 11£31 
8k7 6Jl7 
7B7 7018 
8D15 8D16 
9£15 llE16 

LV2 3£11 36111 
11£22 IID32 
8k9 6618 
788 7Ft7 
808 8Bl7 
9£7 9D17 

INTERRUPTER CKT 

ST 8AIO 8A211 

GROUP BUSY CkT 

RBI IIIABII 

R82 l'IA86 IIIZIII 

R83-il IIIA87 111z·111 

RT IIIZIII 

Fig. 17 - Sequence Chart Index of Operate 
and Release locations 
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ISS 2. SECTION 005- 109- 10 I 

•• CIRCUIT REQUIREMENTS DIIMl'INO 
ORIGINA'fiNG REGISTER CIRCUIT-DIAL PULSING (OR) - TIMIN6 REQUIREMENTS M•ING _,. 

A .. l'ARA TUS NlCH R[~T l;IRCUIT PftEPMATION DIRECT CIJl'lflE■T FI..QW IIEQT c± TEST m 
o\l"TU .. , CONT ... BLOCII TE ST CLIP O.t.TA '" ::fc "'" "" "" RE..lDJ FtEIIIIAIIICS 

Dt:s1• COPE OPT1(11 ''"· o, '°"' .... ,,.. "~ '"" ••• , .. 
IHSIJL..lt.TE CON~ MT. "'"" .. , .... "' •• 

APPAIIATU5 CIRCUIT PRENIIATION TE5T 'SET PREP TIMf ... rr "' BLOCK TEST CLIP DATA "" .. TEST WIL- SEC 11:EMAIIJU, 
C£Sl8 OPTION "' " 

!!!ENO NOT! 

INSULATE CONN "· C~Ntl I CONN W "' START STOP .,. ... 
RELAYS CRI II I ON I) 0 6 RD U( Cftl) UIC R2 I M! 48 CRO ◄ JO 150 

II A A.Fl.I'.: 18 17 . (RA)O U (II A) GRD C 31 '9.5 
I CRI a GRD U (CR I 4(CR I) MK O.C. GRD 500 780 

UIB AF57 IS 210 : (f;.A)O U I II Bl GRD 0 n ~5. 5 

I CAZ 8 (CN)0 6 RO U (ONII HCRIJ MK lRD 0. C. 410 150 
IIC I, 2 AKE 18 2Qij C::U( I IC) I IJ ( l IC) BIG 0 9.2 8. 7 MOUNTED WITH (AS) 

--- CR 2 II I0Nll 0 CRD U IC RI I 4(CR21 Ml 41 o. c_ 410 750 
. 

,P AF:311 13 '" I (PRLJO U I 2P) sRD 0 ,7 25. 5 CT l I -

I I DT s ( RAI 10 GRD U IOU U(MSTI Ml '8 CR D 300D 4100 CCU UI0ll TO U I0NI) 
(NSTIN0 

AO, I, 265A a I 0 25 
2,4,7 H 5 TM 4 2 
A7 R I 

I T PT 12 GRD U(PT!l JO 12 Pl Ml GI D 4 B . 210 liO 
AS 1/2 AKE 16 20U 2L{ AS) 1 LI AS) BIG 0 17 18 t.lOUNTEC WITH ( I IC) 

60, I, 2E,A 3 I C 25 
2.~.1 ~-

" 5 

' I 

BT Af9() 6 21.12 U(BT) oRC 0 13~. ~ " 
CO, I, =,A 3 I C " ~.ii, 7 " 5 

R I 
TEST "4C,TES: 

I. TO MEASU E THE TIME Of THE (CT) TIMER, OPERATE RELAY (CNT). 

CT Af52 II 218 U(CI) GR:D ' C 7, I 6. 7 
I 

THE {CNT l RELAY SHOULD OPERATE IN A MIN Of IC SECS AMC A 

MAX CF I SECS. 

CLR 26G8& 9 A (OHl)O 6( CNT I l E(OHI) HGB 3 PIS 0 -12 0.6 C,.3 ,. TC, MEASUlsE THE TIME OF THE (TM) TIMER, OPERATE RELAY (TMA) 

2(CIH1l 6(CNTI l E(CNT 11 HGB 3 PIS NO -12 c.c. 0,2 . RELAY (TM} SHOULC OPERATE IM THE INTERVALS INDIC6TED BELO•. 
6(CNTI l PCH H 15 NGB s C I," 

IL Tl )O 2{ CN) L(CN I l HGB p 0 1.6 (PC) (GVLl 
SEC 

Ml~ ~tX 

TUBES. ELECTRON N .C. N.O. ,o 2.£ 

CRI B, II S.Ei:: BSP N.0. C ,o 15 

0 C "·" 7 .:: 
CR 2 8,11 SEE B SP 

CT 1 SEE BSP 

TPT 12 Sf[ BSP 

TEST NOTES: 

I. CONNECT GIWLINC TO TERMINAL OF RELAY UNDER TEST ( 1,ij,6,9, 10 FCR -0,-1,-~.-11,-7 RESPECTIVELY). 

PllOCE&URE FOR TESTING DRY REED RELAYS USED fDFi REGISTERING DIGITS. 

PREPARATION; 
CONNECT DIRECT BATTERY TO TERMINAL L2 OF TEST SET. 
PLACE L KEY IN NEUTRAL POSITION 
CONNECT SLEEVE OF TEST T & R TO LOAD .CONTACT (5, 7. 11, 12, 13 FOR -D.-1,-2,-11,-7 RESPECTIVELY) Of RELAY UNDER TE.ST, -
ADJUST RED RHEOSU.T 11 AND THE THREE ll SWITCHES FOR MINIMUM RESISTANCE. w 

N ,,, 
C> 

CCNNECT !HE TIP OF THE \.I.W JACK TO TERMINAL (3) CF THE RELAY UNCE.R TEST. "' if "' .. 
STEP PROCEDURE INCICATION CHECK .; --

A. CLOSE OPERATE & RELEASE KOS. LAMP LIGHTED. CLOSURE Of LOAC CONTACT. ... 
"' B, CLOSE HOLD KEY & OPEN OPERATE KEY. LAMP REMAINS LIGHTED. HOLD Of LO.AC CONTACT. 
., ... 

00 ,,, 
C> 

t 

U) 

C 
I 

0 

c. CLOSE I.I KEY & ·UPEN HOLD & RELEASE l([YS. LAMP FcEMAIN~ LIGHTED. HOLD Of LOCKING CONTACT. N 

C CLOSE RELEASE KEY & OPEN 11 KEY. LAMP EXTINGUISHES. OPEN OR RELEASE OF LCAD CONTACT. -E, GPERATE 'IOLTMETER KEY (75V). CLOSE OPERATE f IN Al VOLTAGE IWl TG OPEN OR RELEASE OF LOCKING 

KEY. OPEN OPERATE KEY, CLOSE U kEY. EXCEED I 0 \IDLTS. CONTACT ( IF IJCL TAGE EXCEECS 10 
VOLT~ IT INDICATES THAT lOCl<.HlG 
CONT ACT DID NOT Of'EN l. 

N -

- 0 
0 
0 
0 

0 

f. OPfN 4 Ah'D RELEASE KEYS. 

,. REMCVE ELECTfi.CN TU6E~ f CR I) & { Cfi.2 l, THEN CCNNECT 
CIR£CT BATTERY TO UCI) RUA Y. 

ORIGINATING REGISTER CIRCUIT 
3. CONNECT 2 !, 7 OF (CLR.) RELAY W!Tr' A TEMPCP:ARY STRAP. DIAL PULSING SD-00000-01-FI 

ORIGINATING REGISTER CIRCUIT 
DIAL PULSING SD-00000-01-FI 

I 

- '11 BELL TELEPHONE LABORATORIES PRINTED IN U.S.A. 
WCORPOR•"1"Hl 

BELL TELEPHONE LABORATORIES 7ow55E PR!NlEO IN U.S. A. 
INCOIIPOIIIATEO 

Fig. 18 - Circuit Requirements Table Fig. 19 - Timing Requirements Table Fig. 18, 19 
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• 

CAD I 
{ FOR APP FIGS. 1,4,5,6 II 20 OR 21) 

LC 

TO CAD 

TO CAD 

TO ORIG REG MK 
CONN Cl<T (REG PAR 

TO CAD 26 

TO FR FUSE PAN. 

TO CAD I 

4 
GRD (Gl 

7 
GRD Ill 

~ GRD (Ml 
Tl 

{GRD (Ql 

GRD (Pl 

{GRD(Q) 

GRD(Pl 

O GRD (Ml 

rGRD (Ml 

TO FR FUSE PAN. 

lGRO (L) 

TO ORIG REG 
IIKR CONN CK 

IR!:G PART) 

TSCK ,r<E 
rGRO (GI 

GRO (Fl 

TO FR FUSE PAN. l GRO (El 

GRD (D) 

lGRD (C) 

R LT 
Tl 

TO ORIG REG MK 
CONN CKT l,"1KR PAR 

TO CAD 

TO FUSE PA 
ON PRTD F 

7 
LT 

N +130V (Cl 

R 

ID +130VfA) 
TO CAD 

TO FUSE-PA 
ON PRTO Fil 

TO CAD 8 DR 

N+l30V (Al 
1130V (Al 

9 

TO CAD 2 
48V (Pl 

~ 48V (Pl 

48V {Fl 

48V {El 

TO FR FU SE PAN 48V (0) 

. 

48V (Cl , 

48V (Bl 

48V {Al , 

' 

• 

.r® 

l48 
L.._,.___3a 

~ 
' 47-~ 

~ 
x 
l17 

I©-- 4.§ 

36 

2_1! 

16 

~ 
35 I 0 

25 
0 

15 
0 

44 
0 

34 

A 
'-..._ 14 

'---
"6 
3~ 
0 

23 
0 

13 
0 

42 
0 

..._____ 32 
. 

22 

I_;! 

~ 

31 

' 2J 

11 

T.S.(Al ON 
CONT UNIT 

L 

8 

IIM 

!OM 

3M 

IOM 

IIM 

2 

I 

L 

L 

L 

L 

8 

(TM) REL 

{MST) REL 

(Fl REL 

(SR) REL 

}(ONl REL 

(ONll REL 

(TM) V.T. SOCKET 

(DT) RES 

(MST) REL 

(OVL) REL 

(TMB) REL 

(MAN) REL 

(MB) REL 

Ill REL 

CAD 2 
(FOR APP FIGS. 1,4,5,6 6 20 OR 2n 

TO ORIG REG 
MKR CONN CKT 

(MKR PART) 

L 

MON 

FR 

CN 

MRL 

ST 

CBS 

RL 

PK 

PS 

PD 

BT 

TO CAD 18{ 

TO CAD 19 

RG 

TM 

OVL 

R 

T 

85 

LR 

ON 

i; 
TO CAD 22 

RG 

FR 

CN 

MON 

MB 

MSTI 

MST 

' 

LC 

' 

' 

' 

' 

TO OT 
REGS ON Hl:M~RJ1y-

48 

~ 

28 ., 
1,1! 

'!! 
- "' 
37 

2] 
- "' 

17 

'\_6 
-,. 

3~ 

26 

' 
16 

45 
0 

35 

2_5 

-.---,.... !5 

44 
0 

34 
0 

-r--......24 

-r---,._14 

43 
0 

- ......... 33 

-r-,....2_3 

' 
-~13 

-r---,....42 

-r---,., 32 

' 

- r--,-...22 

-~12 

- :----... 41 

-r--«-
-r----... 21 

,-~ II 

T.S.Ull ON 
CONT UNIT 

LW 

(L Hl RES 

,o M "} 10 

9 

(Ml REL 

a I 

5 ( 

2 I 

8 ( 

6B ! 

MRLl REL 

BT) REL 

MST) REL 

RL) REL 

TMll REL 

68} . . 
6M. (PD) REL 

8 I BT) REL 

8 ( 

7 I 

6 ( 

3Pi 

2M 

L 

12 

4 OR 6 

2M OR 7 

Ml REL 

BTl REL 

MSTI) REL 

~ (Ml REL 
8 

10 

9 

,, 
4 

I 

5 

' 

CAD 3 
{FOR A/>P FIGS.1,4,5,6& 20 OR 21) 

{

~8 (DL) 10 (OL) REL 

38 LW 
FOR CROSS CONN O AS REQ 

sd:~~~~A;~~N 2etMSTtl o----..--}OPT APP ON CONT 
18 (MST) OR OTHER UNIT 

LC 47 

TO CAD 

TO TRK LK CKT 

TO MTF JK, LP 
a, KEY CKT 

TO CAD 

TO CAD 26 

TO ORIG REG 
MKR CONN CKT 

(REG PART) 

TO CAD 19 

17 S 
FT 

FA 

BT 

. F 

s 

R 

T . 
{MB 

LP 

17 
9 

f OBS 

Fl 

{OBS 

NOB 

✓LBT 

ST 

APO 
. 

LO 

ALM 

' 
17 S 10 CAD 

TO CAD 2 6 G3 

✓M 

CN 

TO CAD 18 -
2P 

MAN 

51 

' 

n 

II -

TO OTHER 

~ 

' 

ORIG_ 
REGS ON SAME IIAY 

3.? 
-
27 
-
17 -
46 
-
36 

26 

16 

~5 . 
35 -
25 

13 
. 

~4 
-
34 
-
~4 
-
14 
-, 

~43 

' 
k 33 

' 
1-t--_23 

' 
l·t-- 13 

' 
l·t--.. 42 
~ 

LW 32 

' 
~2 
-
12 

' 41 

31 

' 21 

' II 

' 
TS (Cl ON 
CONT UNIT 

5 

II 

L 

12 

7 

5 

u 

4 

5 

4 

u 

8 

s 

5 

6 

4 

5 

10 

10 

ITMB) REL 

(MB) REL 

(Sl RES 

}(RLl REL 

(MB) REL 

{TM) REL 

(MST) REL 

IONl REL 

(OBS) REL 

(Fl REL 

}(OBS) REL 

} (BT) REL 

(TMI) REL 

(GB) RES 

(TM) REL 

} (ON) REL 
3 

9· 

6 

3 
(Fl REL 

2 

10 

155 2, SECTION 005-109-101 

CAD 4 
( FOR APP FIG. 2) 

LC 28 
0 

18 

"} IIA 
TO CAD 7 

27 (P2A) REL 0 

17 10 

TO CAD 12 VC 
26 
0 

16 
0 
25 
0 

15 
0 

24 
TO CAD 6 GRD (G) 

14 
IO (RAil REL GRD {Gl 

TO CAO I 
23 6 

(P2Al REL 
TO CAD 19 LTZ 

TO OTHER ORIG 13 
REGS ON SAME BAY 0 

22 

LC 
0 
12 

L (P2A) REL 

f::: 21 2 L (PS) REL 

TO FR FUSE PAN. 
II L 

48V (G) (RAIi REL 

TS(DlONOP 
CONT UNIT 

Fig. 20 - Cabling Diagrams - Methods of 
Showing Information 
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