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1. GENERAL

1.1 This section is intended to provide REA borrowers, consulting
engineers, contractors and other interested parties with technical
information for use in the design and construction of REA-financed
telephone systems. It discusses in particular considerations in
the calculation of switch quantities for dial central offices and
replaces Section 510, Issue 3, August 1954,

1.2 The purpose of this section is to provide means of determining
the proper types, quantities and grouping arrangements of equip-
ment that should be furnished in a dial central office on the
basis of traffic considerations. It is intended that this

o, ' material also serve as a gnide to the borrower's engineer in
C T ' verifying that the equipment schedule furnishes the correct
number of switches or switching circuits in accordance with
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H originating traffic estimates and the mumber of inter-office
trunks stated in the central office equipment contract. In any
case, however, the provisions of the central office eontract

: govern any situation on an individual project.

1.3 Although the functions of these equipments are discussed briefly
- in this section, it is assumed that the reader has familiarised

himself with Section 325 of this manual; REA Form 525 (herein-
after called the C. O, Specifications), and other sections in
the 500 series of this mamual, In this section an attempt has
been made to keep the examples as simple as possible so that the
basic principles of traffic engineering for small dial offices
will be understood. Detailed arrangements required in these
offices for operation on a 2-letter 5-digit numbering basis have
been omitted, as this subject is covered in Section 208.

e el i B v

s 1. Switching equipments which generally apply only to offices of
CS capacity greater than 800 lines are beyond the scope of this
section and should be given special study by the engineer.

.5 In the examples which follow, line terminals and connector
terminals required for test and alarm purposes as well as those
to be provided as spare are not specifically covered in each
example. The number of these required must be added to the
number required for subscriber lines to determine the total
line and terminal requirements for an office being engineered.

1.6 Certain refinements are also omitted in the illustrative examples.
For instance, there is normally same holding of linefinders by
customers and permanents without digits being dialed. These
attempts are generally referred to as "false starts"., However,
in this section it is assumed that all traffic on lineﬁnders
will be routed over trunks from the first selectors.

2, SWITCHING STAGES
2.1 The in't;ra-office subscriber line to subscriber line switching

arrangements employed in dial central offices vhich find appli-
cation in most REA-financed systems are of three basic types:

Number of Switching Equip-~ Ultimate No,
Stages ment Required of Lines
o . 1 Line finder-Comector 100 ar
(Links) 200 ("Broadsparl)
3 2 Iinefinder-Selector- #800
; : Connector
3
g 3 Linefinder- #0ver 800
lst Selector-
2nd Selector-
Connector

#Extended area service or terminal per station operation may cause
the introduction of second selectors with less than 800 lines.
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2.2 Each of the sslector systems above may require the use of second

- and sometimes third selectors for infrequent conditions where
trunks must be provided for such services as wire chief, informa-
tion, business office and revertive calls.

3. GRADES OF SERVICE

. 3.1 Intra-office trunks.

S ERRT EIATARG $ITRTen L

3.11 The central office dial switching equipment should be pro-
vided on a basis which will result in spproximately three

, calls in each 100 encountering an all trunk busy condition

i during the busy hour of the last busy season before an

:~ addition to the office is expected. This three percent
lost calls applies to the switching equipment used after
dial tone is received. A call attempted when all line-
finders are btusy is delayed and can be completed if the
‘calling party continues to hold his line until a linefinder

becomes available, Copies of "Intra-office Trunk Capacity

4 Tables", found in the C. O. Specifications, are included

3 in this section as Figures 1A and 1B, As of this date only

the Leich Company uses Figure 1B for determining switch

quantities.

3.12 The C., O. Specification requires that if the traffic to be
carried by an intra-office trunk group exceeds the traffic
carrying capacity of a given number of trunks as indicated

T in Figures 1A and 1B by one unit call or more, the next
( ‘ higher number of intra-office trunks should be provided.

3.2 Inter-office trunks.

3.21 Inter-office trunks will usually be engineered on the as-
sumption that the dial switching equipment will have access
to only ten trunks on a level., Figure 2A should therefore
be used. When it is known that the C. O. equipment will have
fifteen terminal per level access, Figure 2B should be used
to determine inter-office trunk quantities, In addition to
determining the number of inter-office.trunks, Figure 2A or
2B should also be used to determine the number of revertive
call switches., Figure 3 is furnished principally to show
grades of service outside the range of Figures 2A or 2B.
Note that it assumes all of the trunks in the trunk group
are available (full access) so that for large groups of
trunks it is not useable.

3,22 In this section the convention is followed that, if the
traffic to be carried by an inter-office trunk group exceeds
the traffic-carrying capacity of a given number of trunks
(as indicated in Figure 2A or 2B) by more than 10 percent
of the difference between the number of unit calls corres-
ponding to that number of trunks and the number of unit
calls corresponding to the next higher trunk group, the
next higher number of trunks should be provided. This will
be illustrated in examples which follow..
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3.23 The grade of service for inter-office trunks will in general
vary from P = ,03 to P = .10, depending on economic factors -
and the class or classes of traffic to be routed over the '
group. It is an observed fact that for all types of inter-
office trunks the subscriber unwittingly econsiders that the
grade of service rendered should be excellent if the distance
to the called office is small; on the other hand, a somewhat ..
poorer grade of service will be tolerated when the called g
office is some distance away. The subscriber will become
impatient more quickly with inability to get an operator,
particularly on an emergency call, than with inability to
get another subscriber. These and other considerations enter
- into determining an appropriate grade of service for inter-
: office trunks.

&

3.2, The grades of service for toll connecting (formerly toll
tritutary) trunks will in general vary from P = ,03 to
P = ,05, and those for non-toll connecting (formerly EAS
and short haul toll) from .05 to .10, depending on the
length and type of trunks, classes of traffic to be routed
over the group and on the type of commmnity served by the
trunk group. For average conditions it is suggested that
the following table be used to determine the number of trunks

to provide:
Toll Non-Toll
Conmecting Connecting
1, 2, 3 1, 3
Groups up to 8 miles in length P=.03 .05
Groups over 8 miles in length P= .05 «10

(1) EXCEPTIONS: Some less liberal provision of trunks may
be justified for unusual situations where the commnity
‘served by the group is such that the peak traffic each
year is of short duration. A resort or a truck farming
area where the marketing season is short would be
examples, Also, less liberal provision of trunks would
be justified where the cost of trunk facilities is
excessive, Under extreme conditions a grade of service
as low as 0,10 may be justified for toll connecting
trunks. On the other hand, more generous provision of
trunks would be desirable (1) for large trunk groups
, (note that Figures 2A and 2B make no provision for grades
of service poorer than .05 for groups of over 10 trunks),
N (2) where the distance between two larger offices is ¢
- very short (a mile or s0), (3) or for any cases where
no significant economic penaslties are suffered.

(2) Only toll comecting (see paragraph 4 for definition)
trunks are included in this categpry.

T A T T S B T O R M 3, S T S T e




:
¥
i
g&

B S 2 T v R A OV U PR SRPIE T S RN T L S Rt

PR,

REA-TE & CM~510

(3) A single inter-office trunk group which carries a combina-
tion of toll destined for the nationwide toll system and
extended area service traffic should be engineered to the
same grade of service as if all calling were toll. On the
other hand, a toll trunk group which carries only termina-
ting traffic, that traffic which is never carried by the
nationwide toll switching system, should be engineered on
the same basis as non-toll connecting trunk group.

4. INTER-OFFICE TRUNKS

bl

he2

Le3

bely

Inter-office traffic is herein considered as divided into two broad
classifications: toll connecting and non-toll connecting. A toll
connecting trunk is one which provides a means of comecting the
local exchange to the nationwide toll system at a toll center; such
a group usually includes operator of fice traffic. A non-toll con-
necting trunk group carries toll traffic which is never included
in the nationwide toll switching plan or nothing but non-toll (EAS)
calls. Groups carrying a combination of these types of traffic are
possible.

Inter-office trunks may be arranged for traffic in one direction
only, or in two directions, the former being called one-way trunks
and the latter two-way. Incoming one-way trunks require an in-
coming selector or connector at one end only; whereas all two-way.
dial trunks require an incoming selector or comnector at each end.

If there is to be traffic in both directions, it is necessary that
one-way trunks be in two groups, one for each direction. One group
of two-way trunks may be used for operation in both directions. It
is always true that where there is calling in both directions
between two points, the trunk group efficiency of two-way trunks is
greater than that of one-way trunks. Therefore, more one-way trunks
are necessary for a given amount of traffic and grade of service

than two-way trunks.

The choice between one-way and two-way trunks resolves itself into
balancing the saving in central office equipment against the in-
creased cost of outaide plant or carrier channels to provide for
the greater number of paths for one-way trunking. Two-way trunks
should be provided if from 1 to 10 trunks are required initially.

If from 11 to 30 trunks are required initially, it will generally
be economical to provide scme one-way and some two-way trunks.

This plan of providing some individual one-way trunks from each
office with a group of two-way trunks as last choice at both offices
will compensate for errors in the estimate of the traffic in each
direction. Trunking in this manner becomes a form of graded multiple
with one or more legs of the grade in each office so it will be
satisfactory to assume that combination trunk groups are as effi-
cient as a regular graded group. Grading is explained in more
detail in paragraph 7.

-5
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4e5 Example 1. This example illustrates a method of determining the
. nunmber of inter-office trunks, based on traffic
estimates,

4.51 In Sketch 1 trunk groups A-D, B-D and C-D are toll connecting

trunks. Trunk groups A-B and B-C are EAS. EAS shall exist
between A-B and B-C,

4.52 Calls between A and C shall be ticketed at the téll center, D,

C
500 Subscribers
(End CDO)
A B 0 Miles
100 Subscribers :
(End CDO)
9 Miles
Toll
D
Toll Center

SKETCH 1
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. 4,53 Calling rates are as follows:

§ Direction Average No. of Originating Average
4 : and Messages Originating
Lot Perminating | Subscribers (Busy Hour) Unit

G Points of Callss
7 Traffic _ (Busy Hour)
Office| No. | Per Subscriber

( Total
EAS Toll

¢ A-B A | 100 | .02 - 2.00 3.00
A=-C A |00 - .0025 .25 75
A=D A |100]| - 015 #| 1.50 o 50
L B-A B |1500 | 0012 - 1.80 2.70
( B=C B |150 | 006 - 9.00 13.50
B-D B 1500 | = 024 #| 36.00 108,00

c - ¢c | 50| - 00045 .23 69
c-B c | 50| 019 - 9.50 14.25
c-D ¢c | s0]| - 022 *| 1.0 33.00

* Calls to D include calls beyond the toll cemter, except for
calls from A to C and C to A.

&%  Holding times: EAS = 150 secands. Toll - 3O seconds.t

1 These values may vary over a wide range among specific casss

depending upon calling habits and operating practices at the
toll center.

4
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4.54 How many trunks are required in each of the five groups A-B,
A-D, B-C, C-D, and D-B, assuming that toll traffic to the
toll center and to exchanges outside the system is equal in
either direction for toll groups?

455 Solution

4.551 It is to be moted that each item in the tabulation
above considers traffic in one direction only. Where
toll traffic to the toll center or to exchanges out-
side the system is considered, the rmumber of unit calls
is doubled to account for the total traffic in the
group.

4.552 Group A-B will carry all traffic originating or
terminating at A,

Direction Unit

of Traffic Calls
A-B 3.0
B-A 2.7
5.7

4.553 Similarly, for cther trunk groups

A-D
4.512,1.75/ .69

= 10.4) or 10.4 unit calls.

13 ? 5 gh 5 = 27.75 or 27.8 unit calls.

C -
75 # .69 £

D -
2 x 33.0 - 670[&1} or 67.1& umt c&ll!.

B =D =216 unit calls.
2 x 108

Le554 The grades of service, in accordance with paragraph
3.24 are:.

~soLhh AX'CG2

No. of Grade of
Group EAS Toll Miles Service
x
x

A-B 1 «10
A -‘D x 16 005 i
B-C 10 +10
B-D b < 5 03
C-D X 9 005
D-B x 5 .03

.. A
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4+555 Consider group A-B. The number of unit calls to be
carried is 5.7 and P = ,10. From Figure 2A for this
grade of service: ,

No. of No. of Unit Calls
Trunks Unit Calls Difference
1l 3.8
15.3
2 19.1

From paragraph 3.1,
10 x 15.3 = 1.53

If one trunk is to be provided, the maximm traffic
which the group may carry is:

3.8 £1.5= 5.3

Since the number of unit calls to be provided for
exceeds 5.3, the next higher trunk group is provided
and,

= 2, ANS, The grade of service is then
P = .02,

4,556 In a similar manner, the number of trunks for each
of the other groups is determined:

Objective Unit Calls No. of Actual

Group P (Busy Hour) Trunks P
A - D 005 10.‘} 2 ooh
B - c 010 27.8 3 005
C - D 005 670l§ 5 005
B=-D .03 216 *#12 .02

5., LINEFINDER - CONNECTOR

5.

5.2

A linefinder in a linefinder - connector system connects "back-to-
back" with a local comnnector; the number of local connectors is
therefore equal to the number of linefinders. The maximum number
of lines and trunks in such a system is either 100 or 200, the
so-called "broadspan" system being representative of the latter.

The number of linefinders is determined by: the number of lines;
the number of lines per linefinder group; and the traffic. This
eriteria for the muber of linefinders applies to all systems
considered hereinafter.

If this was the initial requirement, it might be advisable to have
eight last choice 2-way trunks plus two groups of two l-way trunks
rather than twelve 2-way trunks., See paragraph 4..

-9-
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5.3 A linefinder group is a number of linefinders which serve a definite
(or specific) group of subscriber lines having access to any one
of the linefinders in the group. In offices large enough to re-
quire more than one linefinder group only part of.the subscriber
lines will be served by each linefinder group.

W - .

5.4 The usual number of lines having access to a linefinder group is
100 or 200, depending upon the type of equipment used. The advantage
of using 200 line capacity linefinders is that, with the larger
size, greater trunk efficiency is obtained and therefore fewer
total linefinders will be required for an of fice; against this the
supplier weighs the additional cost per linefinder and associated
equipment where a linefinder having access to a larger number of

- . lines is considered,

§ IR, S

s et

5.5 It is pertinent to mention that the grade of service rendered by a
linefinder group is intimately associated with the percentage of
line circuits equipped for lockout. A line which is shorted and
is not equipped for lockout will hold a linefinder and connector
out of service and thus effectively reduce the trunking efficiency
of the group until cleared. This accounts for the difference in
Columns G and H of Figure 1A.

5.6 Example 2. A central office proposal calls far 4O lines equipped
initially and 60 lines equipped in ten years. The average origina-
ting busy hour unit calls per line is 2.4 initially and estimated
to increase to 2.5 in ten years. All lines are equipped for lock-
out. Three bids are received.

5.61 The first provides six linefinder-connectors, the maximum
number of links with which the switchboard may be equipped,

5,62 The second bid provides 6 links equipped and a maximm
capacity of 10,

5.63 The third bid provides 7 links equipped and a maximum
capacity of 10,

5.64 Which bidder has met the minimm requirements of the pro-
posal from a traffic point of view?

5.65 Solution:

A 5.651 There are to be 4O lines equipped initially and 60
; lines ultimately. The total number of originating
unit calls which the equipment must handle is

i 2.4 x 40 = 96 unit calls

; initially and,

| 2,5 x 60 = 150 unit calls

ultimately,

-10 =
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5.652 Referring to Figure 1A, Column H, it is seen that
seven linefinders must be provided initially and
ten ultimately. Therefore, only the third bidder
has met the specification. ANS.

6. LINEFINDER - SELECTOR - CONNECTOR

6,1 In the linefinder-selector-comector system the number of local
first selectors is equal to the number of linefinders. The number
of connector groups is determined by the number of lines if
terminal-per-line operation is required or the number of main
stations if each main station is assigned a connector terminal.
The number of connectors is then determined for each group from
the estimated traffic, both that from the office itself and that
incoming from other offices,

PSS AR AR e hab e e L
.
.

6.2 In a linefinder-connector system, revertive calling (calling from
one subscriber to another on the same line) is usually accomplished
by dialing the listed directory number and no special level or
terminal assignments are necessary. In systems involving selectors,
revertive calling is often accomplished by dialing a special number.
A level on the first selector or subsequent selector is reserved
for revertive calling. This level comects to a group of revertive
call switches,

6.3 Where an office is equipped for 100 percent lockout, the time that
the revertive call switch is in use is only until the called station
- answers; where some of the lines in the office are not equipped for

C line lockout, it is necessary that the revertive call switch be
held during the entire conversation time. The holding time associ-
ated with the revertive call switch group, therefore, depends upon
whether all line circuits are equipped for lockout. It is generally
assumed that approximately 5 percent of the unit calls originating
on party lines are attributable to revertive traffic. This is the
traffic load that should ordinarily be assumed where all lines are
equipped for lockout. Five percent may be too low for some cases
where the community of interest among subscribers on each rural
line is high. As a general guide, however, two revertive call
switches will usually be adequate for REA offices up to 300 lines.
For offices larger than 300 lines, the estimate of revertive traffic
should be made after analysis of local conditions. Where the
office is equipped for 100 percent lockout, the unit calls for
revertive traffic should be multiplied by 15 percent to obtain the
_load on the revertive call switch group.

6., Exsmple 3, A switchboard is to be equipped with 160 lines and
all lines are to be equipped with the line lockout feature. The
average originating busy hour unit calls per line is 2,0.

\\
3
3
X
i
i
joi
i

6.41 (a) How many linefinders are required if the meximum number
"of lines per linefinder group is 100 and 100 lines are
in one group and 60 lines are in the other?

-1l -
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a.
2 6.42 (b) How many if the maximum number of lines per linefinder
is 2007

6.43 (c) How many if the maximum number of lines per linefinder
is 100 and 80 lines are in each group?

6.4, Solution

6.441 (a) The number of unit calls to be carried by each
linefinder group is,

100 x 2.0 = 200 unit calls
60 x 2.0 =120 unit calls

Referring to Figure 1A, Column H, it is seen
that 11 trunks will carry 192 unit calls and 12
trunks will carry 218 unit calls. Therefore,
12 trunks are required for the 100 line group.
From the tahle, the 120 unit calls for the
partial linefinder group will require the pro-
vision of 8 linefinders. The total number of
linefinders is 20, ANS,

6.442 (b) If all lines may be included in one group, \
160 x 2.0 = 320 unit calls }

SRR B are carried by that group. Referring to

O Figure 1A, Column H, it is seen that 15 trunks
will carry 296 unit calls and 16 trunks 324 unit
calls, The mmber of linefinders required is
therefore 16. ANS.

6.443 (¢) If the lines are in two equal groups,
80 x 2,0 = 160 unit calls

are carried in each group. Referring to Figure
1A, Column H, it is seen that 10 trunks will
carry 168 unit calls. The number of linefinders
required is 2 x 10 = 20, ANS,

6.5 Example 4. This example illustrates an office having a low calling
rate per line. In Example 5, a high calling rate per line for the
same office is illustrated.

B AT T T .1 R T A AR A PRSI L e En P L ITR  Y CETE AV £
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A step-by-step switchboard specification reads as follows:

Originsting

Busy-Hour

Unit Calls

Number Per Line
Individual Lines 60 1.2
Party Lines 240 1.5
Two-way Operator 8 -
Office Trunks

Five percent of all traffic originating on party lines is
revertive and no lines are equipped for lockout. Traffic on
inter-office trunks is equal in either direction.

Calculate the number of groups and switches per group for
the following equipment:

(a) Linefinders (100 lines per group)*

(b) Local first selectors

(¢) Incoming selectors

(d) Connectors (terminal per line)

(e) Revertive call switches

Solution (Refer to Figure 6)

6.5,01 (a) Since there are 300 lines in the central office
and 100 lines per group, 3 linefinder groups

are required. ANS
6.5402 Twenty individual lines and eighty party lines
are assigned to each group. Therefore, the unit
calls per linefinder group are:
20x1.2= 24 ¢
80 x 1.5 = 120
Unit Calls = 144

#Two groups of 200 line linefinders may prove economical in
an office of this size in some cases,

-13 -
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6.540L

6.5405

6.5406

6.5407

6.5408

(b)

(e)

(d)
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Referring to Figure 14, Column G, it is seen
that 9 trunks will carry 126 unit calls and 10
trunks 149 unit calls. Ten linefinders per
group are therefore required.

3 x 10 = 30 linefinders., ANS.

The number of local first selectors is the same
as that for the linefinders. ANS,

Each two-way trunk requires an incoming selector;
8 will, therefore, be required. ANS,

One hundred lines shall be served from each of
three selector levels. There are, therefore, 3
connector groups.

In Figure 6, it is assumed that first selector

‘levels 2, 3 and 4 are to be used for connector

groups serving subscriber lines. The number of
trunks from selector level 2 to the "200" group
of connectors depends on the number of unit calls
which are incoming to the connectors. In this
case there are two classes of calls which ori-
ginate in the exchange and which are not incoming
to the local connectors: calls to the operator
office and revertive calls.

It is stated that in this office traffic on
inter-office trunks is equal in either direction.
Therefore, there is as much traffic from the
operator office which will be incoming to local
connectors as there is traffic originating in
local first selectors which will not go to
connectors. The net effect of the operator
office trunk group on traffic to local connectors
is therefore zero.

A different selector level, say 5, will be
assigned to revertive call switches and, since
S percent of 2ll calle originating on party lines

are revertive calls,

O5x1.5= .,075

unit calls per line are revertive calling. This
means that :

80 x 075 =6

unit calls for this group of 100 lines will not
go to the 200 line comnector group. The total

-l -



~

o

VR AR T A

REA-TE & CM-510

number of unit calls to the connector group,
adjusted for revertive calls is,

14 - 6 = 138 unit calls,

6.5409 Referring to Figure 1A, Column J, it is seen
that 9 comnectors are required in the 200 line
group. Similarly, 9 will be required in both
the 300 and 400 line group or a total of 27.
ANS,

6.5,10 (c¢) The total number of unit calls to be handled
for the party lines by revertive call switches
is 240 x ,075 = 18 unit calls. Referring to
Figure 2A, P = .01, it is seen that 4 revertive
call switches are required. Since access to
these will all be from first selector level 5,
they will be in one group. ANS,

7. GRADED MULTIPLE

7.1

7.2

e

Grading is normally done by the switchboard supplier but an under-
standing of it is required for satisfactory C.0.E. acceptance test-
ing and it can result in the design of a lower cost system with
improved traffic handling capabilities. It will also be valuable
when rearrangements are necessary because of unanticipated traffic.
It is important that trunks from selector levels be arranged in
such a manner that they will operate at the maximum possible
efficiency as far as call carrying capacity is concerned, and at
the same time furnish the required grade of service. Most selec-
tors have access to not more than ten trunks on each of its ten
levels. The bank multiple for a shelf of ten selectors is common
and therefore all ten selectors use the outgoing trunks for each
of the ten levels in common. Should more than ten trunks be
required from a level of selectors, the trunks are usually
arranged in what 1s called a graded multiple graup and ths ten or
less selectors mounted on each shelf will have access to only ten
of the trunks.

Any one of the ten levels for a group of two or more shelves of
selectors can be arranged before a graded multiple group of
trunks. This is accomplished by associating with the first ¢hoice
terminals of one or more shelves of selectors a group of trunks,
one to five, usually. The total selectors in the group will have
two or more similar first choice trunk groups which are called
individual trunks. The remaining selsctor terminals for the level
not used for the above groups of individual trunks are provided
with trunks which are common to all the selectors. These common
trunks will, therefore, be hunted over by any selector when it
finds all the trunks in its individual first choice group busy.

-15 -



7.3

.vidual trunks in each leg of the grade:

REA-TE & CM-510
The following formula can be used to determine the number of indi- '

Number of Individual . Number of Trunks — Trunks Per level
Trunks for each lLeg Number of legs ~.1

The greater the number of legs in the grade the greater the efficiency
up to about six or seven legs. Due to the physical limitations it
will not always be possible to have the most efficient grade. With
the usual ten trunk access per level switch the preferred number of
cormon trunks is five or more.

The simplest graded multiple arrangement of trunks from a level of
selectors would be the case of twenty selectors, arranged on two
shelves (two legs) of ten selectors each, before eleven trunks. This
is represented by Figure 4, ———l;' : ;l..O = 1, The first shelf of ten
selectors would be given access to ten trunks, but the last nine of
these trunks would be multipled to the corresponding nine terminals
of the second shelf of ten selectors. The second ten selectors
would be provided with a trunk assigned to the first terminal for
their exclusive use (shown as trunk 11 in Figure 4) as the first
choice trunk. When one of these ten selectors has a call and finds
its first choice trunk busy it hunts over the remaining nine trunks
shared in common with the other ten selectors. Each leg of the grade, “

therefore, has one first choice individual trunk and nine common
trunks. Due to an REA requirement most manufacturers provide rotation
over the first three trunks on each level which tends to reduce the
efficiency if they are common to other legs of the grade,

In actual practice the number of selectors to be multipled before

a graded group of trunks for a level will vary and so will the number
of trunks in the grade depending on the size of the office and the
volume of traffic to be routed from a selector level. Some ad-
ditional cases are shown in Figure 5 and in Examples 5 and 6.

As a comparison of the trunking efficiency with three arrangements
of trunks the following is of interest:

From Figure 3, for P = .02 it will be noted that one group of 18
trunks having full access will carry 10 erlangs (360 unit calls). ,
In Figure 2A, for P = .02 a graded group of 18 trunks will carry ’
341 unit calls with ten point access switches., Again referring

to Figure 2A, for P = ,02, 18 trunks arranged in two subgroups

of 9 trunks each will carry

. 2 x 142 = 28l unit calls.

- 16 =
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RIS This comparison indicates that where there is a choice of trunking
arrangements they should in general be selected, first for full
access, then for graded mltiple, and last subgrouping, to take
advantage of the relatively greater trunking efficiency.

7.6 Consider a situation where 288 unit calls (8 erlangs) are to be
. carried from one level of a group of second selectors to connectors
with P = ,01.

T P CATSAR AP R
.

7.61 Assume that any number of trunks may be busy-tested on a
level of a group of selectors (full access). From Figure 3

(P = ,01), it is seen that 17 trunks to one connector group

4 will be required.

7.62 If a maximum of ten trunks may be busy-tested on a level of
Eo a selector where no grading is employed, from Figure 2A,
" P = ,01, it is seen that 10 trunks will carry 149 unit calls.
Two subgroups of 10 trunks each carrying a total of 298 unit
calls are necessary.

7.63 If grading is employed with the type of selectors in paragraph
7.62, then from Figure 2A, P = ,01, it is seen that 18 trunks
in a graded group will carry 310 unit calls.

7.64 A qualitative representation of connections in the arrange-
ment of paragraph 7.62 is shown in Figure 5A. The arrange-
ment for paragraph 7.63 is shown in Figure 5B, It should be

borne in mind that all terminals shown in each figure appear
( on the same level among all the selectors in each group.

7.65 In Figure 5A, half the second selectors have the terminals
of this level multipled and going to one subgroup of con-
nectors as trunks 1 to 10 in subgroup 1, and the other second
selectors have the terminals of the ssme level multipled and

) - going to another subgroup of connectors as trunks 11 to 20

k : in subgroup 2. Theory, borne out by actual tests, indicates

: that when trunks are always tested in order, beginning with
No. 1, the last few will carry very little traffic. Experience
has shown that their load can be raised by giving both sub-
groups access to these last-choice trunks without materially
increasing the calls lost. This, of course, lncreases the
efficiency of the group as a whole.

7.66 In Figure 5B, those selectors which have connection to trunks -
1 to 4 do not have access to trunks 11 to 18, but all
selectors have access to trunks 5 to 10, It is this full p
availability of the last busy-tested trunks on the level ’
which makes it possible to carry the same traffic with 18
trunks using grading as with 20 not using grading. It is
the fact that there is full availability of only 6 trunks
which makes it necessary that there be 18 trunks using grading
instead of 16 if grading were unnecessary.

-17 -
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7.7 Example 5. This example is the same as Example 4, except for the
higher originating calling rate which requires the use of graded
multiple for trunks from first selectors to connectors.

g The traffic specification for a switchboard is as follows:
{ Originating
; Busy-Hour
" Unit Calls
! Number Per Line
i e
Individual Lines
- (including paystations) 60 1.6
_— Party Lines 240 2.5
‘ Two-Way Operator 8 - '
; Office Trunks
7.71 Five percent of all calls originating on party lines is
revertive traffic and no lines are equipped. for lockout.
Traffic on inter-office trunks is 142 unit calls with equal
traffic in both directions. Each first selector may search
‘ over a maximm of ten trunks per level and selector shelves
. have a capacity of 10 selectors.
f‘ 7.72 Calculate the number of groups and the switches per group
for the following:
(a) Linefinders (100 lines per group)*
t_ (b) Local first selectors
(¢) Incoming selectors
(d) Connectors (terminal per line)
(e) Revertive call switches
! 7.73 Solution (Refer to Figure 7).
* 7.731 (a) Since there are 300 lines in the central office Vv
i and 100 lines per group, 3 linefinder groups are
5 required. ANS.
g
¥ #200 line linefinders may prove economical in an office of this
g size. 4

-]18 -
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7.733 (b)

T7.734 (c)

7.735 (d)

REA-TE & CM-510

Twenty individual lines and eighty party lines
are assigned in each of the three groups. There-
fore, the unit calls per linefinder group are:

20 x1.6= 32
80 x 2,5 = 200
Unit Calls 232

Figure 1A, Column G, is used since all lines are
not equipped for lockout. It is seen that 14
linefinders per group are required or

3 x 14 = 42 linefinders. ANS,

The mumber of first selectors is the same as the
number of linefinders there will probably be.
Three shelves of 8, and 2 shelves of 9. ANS.

Each two-way trunk requires an incoming selector;
one group of 8 will therefore be required. ANS,

A maximum of 100 lines, one comector group,
shall be served from each of three selector
levels. There are therefore three connector
groups. ANS,

Assume that each of the first selector levels 2,
3 and 4 is assigned to a group of connectors.
The number of trunks from selector level 2 to
the "200" group of connectors depends on the
number of unit calls which are incoming to the
connectors as in Example 4.

Assume that level 5 goes to revertive call
switches, Since 5 percent of the unit ecalls on
party lines are revertive calls,

05 x 2,5 = ,125 unit calls
per line are revertive calling.

The total number of unit calls to the "200"
comector group, adjusted for revertive calls,
and the fact that incoming trunk traffic equals
outgoing, is,

232 - (80 x .125) = 222 unit calls.

-19 -
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Referring to Figure 1A, Column J, it is seen that
13 connectors are required for the 222 unit calls.
Similarly, 13 connectors will be required in '
each of the "300" and ",00" groups or a total of

3 x 13 = 39 connectors. ANS,

LA A P ke, I, .

One-third of the incoming toll traffic,(1/3 x 71) =
27 unit calls, terminates in each connector group.
Each of the five groups of local first selectors
offer approximately 1/5 (232 = 10 = 27) = 39 unit
calls to each comector group. There are six

(5 local and 1 toll) shelves of selectors. This
should be divided into as many groups as it takes
to give approximately 5 commons. The number of
legs can conveniently be 6 of one shelf each, 3

of two shelves each, or 2 of three shelves each.

The number of individual trunks for each’ arrange-
ment iz as follows:

13 =10 = 35
2-1

A desirable pattern for grading each group .of 13
connectors before the six shelves of selectors is
as follows:

8 Toll Selector
27 u.C.

9 1st Selectors 105 ! ! ! ! } 4
39 UoCa U.c.

9 1lst Selectors
39 U.C. :

8 1lst Selectors ?'1 12 13
39 UoCl !

8 lst Selectors ll7 < [ [ [ [ 4 [ [ 4
39 U.c. U.C. v

8 l1lst Selectors : 1 ' ‘ ‘ 4
39 U.C.

’\ 12 3 4 5 6 7 8 9 10

P
Py
Py -
. e

R ST e S e

# Trunks 1, 2 and 3 are picked in rotation as are 11, 12 and
13, even though the first choice trunks may actually be idle.

- 20 -
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7.736 (o) The total number of unit calls to be carried
by revertive call switches is: .

s .

240 lines x .125 -“—“i-‘ﬁ-gl_lé = 30 unit calls

From Figure 2A, P = .01, it is seen that 4
revertive call switches are required. ANS,

SE R S
.
L

8. LINEFINDER - 1lst SEIECTOR - 2nd SEIECTOR - CONNECTOR

o 2 8.1 When the total number of trunk groups from first selectors exceeds
ten, second selectors and infrequently third selectors may be re-

quired as there are but ten levels available for trunk groups from
first selectors.

8.2 The flexibility made possible by such an arrangement sometimes makes
the use of terminal per station (TPS) and terminal per line (TPL)
connectors in the same office desirable., It is generally advisable
to include in a traffic specification not only originating but
terminating btusy-hour traffic in order that the proper amount and
arrangement of each type of equipment may be determined.

-2] -
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8.3 Example 6. The traffic data in a central office speci-
cation contains the following information:
Estimated Initial Originatin Traf% _
Terminal Pe 7% ﬁ er Station
a b axb e Kq ex?
Unit otal Thit Total
Calls UsCe by Calls U.Cs by
Class Per No. of |Class {No. Per Ne. of |[Class |No.
of Main Main of of } Main Main of of
Service |Station|Stations|Servicejlines | Station|Stations|Service|Lines
One
Party B 1.5 40 60 X
P{_Excl.PBx) R 1.0 _ 50 50 | 50
Party | 1.2 60 72 | 33
R 0.8 100 80 56
Pour B -
Party
R 0,6 1 220 132 | 61
Eight
Pigri‘y Oel 1000 LOO 139
Pay-
station 1.5 4 6 b
= 2 e
PBX 40 3 24 6
Official
Lines 2.0 2 4 2
Wire
Chief 2.0 1l 2 l
Total 1000 | 400 | 139 || Total | 483 430 253
(e) | (a) (k) m) (1)

% This figure is the calling rate per PBX (PABX) trunk.

#% This figure is the number of PEX (PABX) trunks.
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Outgoing Inter-Office Traffic (B-H)

Inter-office
Trunk Group

Two=way «
to operator
Office nxn

Two-way =
to EAS
Office Myn

Service

Toll &
Assistance

EAS-

Distance to
other office (mi.)

Unit Calls/main stationl

«08

Jl

Total Main Stations

.83

Total Unit Calls

119

163

1

These should be derived from data on the existing

system,
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8.304
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Five percent of all originating traffic on party lines is
reverting, and revertive call switches shall be used. All
lines are equipped for lockout. Fifteen percent of revertive
call traffic is carried by revertive call switches (from
receiver off until the called party answers).

Due to the initial percentage of 2 and 4 party stations

and the anticipated growth, it is determined that 1, 2 and
L-party and paystation service shall be provided by terminal
per station (TPS) connectors and 8-party service by terminal
per line (TPL) connectors.

The distance to offices X and Y indicate that a grade of
service of P = .03 is to be rendered on operator office
trunks and P = .05 on EAS trunks. Linefinder groups shall
be arranged for a maximum of 200 lines. All switches shall .
be the 10 point access per level type and selector shelves
shall have a capacity of 10 selectors.

The first selector level assignments shall be as follows:

Level To
0 Operator office trunks to office X
9 Paystation (mult. to level 2)
8 EAS trunks to office Y
7 Revertive call switches
6 Uﬁassig\ed
5 Unassigned
4 TPL connectors
3 TPL connectors
2

2nd selectors for TPS
1l Unassigned |

Levels 1 through 5 of the second selectors shall be
assigned to TPS connectors and levels 6 to O shall be
unassigned,

Verification ehé.ll be obtained from a special group of
switches off level O of the incoming operator office trunk
first selectors.
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. ) 8,307 Incoming and outgoing traffic in inter-office trunk groups
5 ; are approximately equal.*

8.308 Determine the quantities and grouping arrangements of the
following equipment:

(a) Linefinders
(b) local first selectors

T AR R e
.
- s

(¢) Incoming first selectors for operator office trunks

& N

(d) Incoming first selectors for EAS trunks

A Y

(e) Revertive call switches
(£) TPL connectors

SRR R

; (g) Second selectors

riz

(h) TPS connectors

8.309 Indicate by notes the multipling, grading, and trunking
arrangemsnts to be provided and show the flow of traffic
to and from the various switching stages by means of a
traffic diagrem.

( it 8.310 Solution (Refer to Figure 8)

8.3101 (a) From items d and j of the traffic specifica-
tion for this office a total of

139 # 253 = 392 lines

are required in this central office. Since
each linefinder group has a capacity of 200
.lines, 2 groups are required. The first shall
have #%200 working lines and the second 192
working lines. ANS.

SN SEL i g e

T IR Ry

£ Fi-om items ¢ and h, the average originating
traffic per line is,

M 2,12 unit calls
5 % It should not be inferred from this example that this is
; necessarily true in all cases, however,

#% It may be impossible for same suppliers to have 200
wrking lines in the group because of test requirements.
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| The ‘traffic to linefinder Group I is,

200 x 2.12 = 42, unit calls.
That to Group II is,

oK A

192 x 2.12 = 407 unit calls.

From Figure 1A, Column H, it is seen that Group I
i should be equipped with 20 linefinders and
; Group II with 19 linefinders or a total of 39. ANS,

e

8.3202 (b) The number of local first selectors is the same
as the number of linefinders. They will be
arranged in three groups of 10 and one group of

9.
8.3103* (c) Level 0. The total traffic to be carried by the
: trunks between this office and office X is twice
: - the originating traffic since it is equal in

both directions:
2 x 119 = 238 unit calls.

The grade of service being .03, a need of more
than 10 trunks (the maximum which can be fully
accessed from one level of a selector) is indica-
ted in Figure 2A. From this figure, N = 13,
arranged in a graded group. If one leg of the
grade is in each office, seven 2-way and six
l-way trunks will be the most economical.

8.3104* (d) Ievel 8. In a similar manner, the traffic to be
carried by EAS trunks to office Y is,

2 x 163 = 326 unit calls.
Pw= ,05, and from Figure 3,
N =16, ANS.

'If one leg of the grade is in each office, four
2-way and twelve l-way trunks will be the most
economical, If two shelves are available in each
! office for these selectors, eight 2-way and eight
. l-way trunks (four legs in the grade) would be
2 more efficient from a traffic standpoint.

# These are examples of how understanding grading can help
reduce costs. One and possibly two selector shelves are saved
by specifying 2-way and l-way trunks rather than all 2-way
trunks.

T R
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} - 8.3105 (e) lLevel 7. The total amount of originating traffic
: on party lines is:

§ Class of Unit

: Service Calls
§ Y 2P Business 72
} 2P Residence 80
- 4P 132
5 &p 40

Total 684

The C. O. specifications define originating traffic
as that which is offered to linefinder equipment.

Since 5 percent of party line traffic is revertive,
and with 100 percent lockout revertive call switches
are held for 15 percent of that time, the percentage
of originating traffic holding revertive call
switches is:

.05 x .15 = ,0075 or 0.75%
( ) The traffic carried by revertive call switches is:
’ .0075 x 68 = 5,13 or 5 unit calls.

From Figure 24, P = .01, 2 revertive call switches
are required. ANS,

8.3106 (f) Level 2. The total traffic to second selectors for
the five groups of terminal per station connectors
will be the same as the originating traffic as
shown in item (h), except that the 430 originating
unit calls includes traffic to revertive call

switches,

The t raffic to TPS second selectors, adjusted for
revertive calls, is,

430 - (284 x ,0075) = 428 unit calls, )

5INPT . Y, 1 e L e

From Figure 14, Column L,
N =22 ANS.

Approximately one~half .g.g of the incoming toll and
EAS traffic is offered to these TPS second selectors.

Y
R
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Toll !8':33—3 x 119 = 61.5 unit calls

EAS -gg-g- x 163 = 84.5 unit calls

The average local TPS traffic handled by each local

first selector is 1/39 (428 = 61.5 = 84.5) = 72.3
unit calls.

There are six (4 local, 1 EAS and 1 toll) shelves
of selectors. Because the traffic from each shelf
is about equal, six, three and two legs should be
checked in arriving at a desirable grading pattern.

The number of individual trunks for each arrange-
ment is: _ :

= 6;

22 - 10
6 -1

22 - 10
2 -1

Six legs will give the most desirable grade.

1l 2 10
10 Toll Selectors 61.5 U.C. s s r
(3 l-way, 7 2-wa.y) 1‘(6.0 11 16
10 EAS Selectors 84.5 U.C. . .

(6 l-way, L 2-way)
9 Local lst Selectors 65.1 U.C.

10 Local 1lst Selectors 72.3 J

19
10 Local lst Selectors 72.3 ]-J‘ .
Ly o6

10 Local 1lst Selectors 72.3

[ e 05’
L
o-——agg o—oB e VN

't
NOTE: TPS selectors 1, 2 and 3 are picked in rotation

as are 11, 16 and 3; 12, 17 and 21; 13, 18 and
21; 14, 19 and 22; and 15, 20 and 22,

- 28 -
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8.3107 (g) The number of groups of TPS connectors is (from
jtem K of the traffic specification)

%g% = L._83 or 5 groups. ANS,

There will be 4 groups of 100% working terminals
each and one group of 83 working terminals. All

) the traffic to second selectors will terminate in
de one of these five groups. The average traffic per
main station is,

428 _ unit calls
183 - 0+89 main station

Groups 1 to IV each will carry

0.89 x 100 = 89 unit calls.
From Figure 1A, Column K, N = 8 for each group.
Group V will carry

0.89 x 83 = 74 unit calls.’

( For this group, N = 7. The total number of terminal
h per station connectors is therefore

Lx847=39. ANS,

- 8.3108 (h) Levels 3 and 4. Column "d" of the traffic specifica-
o tion for this office shows a total of 139 lines
terminated on TPL connectors. Therefore 2 groups
will be required. ANS.

-4
-t
s
3

[

w

8

.

Grou

roup I

The average originating traffic per line is found
from items (¢) and (d) to be,

400 _ , 4o unit calls '

B VR,
PR LS T, N e

# It may be impossible for suppliers to have 100
working terminals because of test requirement.

## It may be impossible for suppliers to have 100
working lines in the group because of test requirements.

i
%
i
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Of this traffic 0.75%, or .02 unit calls per line
goes to revertive call switches. The remainder

unit calls
2,86 T T

is equal to the amount of traffic temminating on the
TPL connectors.

Group I will therefore carry
2,86 x 100 = 286 unit calls
From Figure 1A, Column J, N = 16.

16:i°=1.2; __1g:10:3;
16 - 10 -
21 - °

In a manner similar to that shown for the TPS
selectors this grade would have three legs with
seven connectors common and three connectors
individual to each leg,
Group II will carry

2.86 x 39 = 112 unit calls

and N = 8, The total number of terminal per line
connectors is therefore 24. ANS,

- 30 -
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o ( S TRUNK CAPACITY TABIES F(R INTRA-CFFICE TRUNKS
) (10 Terminal .Access)
Unit Calls
= LineliInders —Fmneotors Fr
, Fumber| Less Than Line~ ' Trunks Nunber
. Trunks| 100 Per- 100 Per- Finder to Beo- Trunks
Por cent Line | cent Line | Comn- 1st 2nd ond Sel=- Per
Group Loockout Look out eotors | Sels. | Sels.] ectors Group
‘ — G- ~H- <E- =3- x- -i-
; 8 20 20 24 16 20 5
4 35 §7 §7 42 % 57 4
| 5 48 55 56 62 46 56 5
6 e 7 7 83 64 76 6
7 84 98 98 108 84 87 7
f 8 106 122 122 129 105 119 8
: 9 126 144 144 153 1268 142 9
10 149 168 168 178 149 166 10
1 172 192 192 199 168 194 11
12 196 218 218 220 187 218 12
13 220 242 242 242 205 236 13
S 14 244 270 270 262 223 257 14
( o 15 269 296 296 284 241 278 15
~ .
pL.3 294 824 - 324 306 259 299 16
17 820 362 862 327 276 319 17
18 S48 580 380 347 294 S41 18
19 373 408 408 367 312 363 19
20 399 438 436 387 329 385 20
21 426 462 462 406 347 408 21
22 453 454 494 4256 3684 429 22
a3 480 E20 6§20 444 382 451 23
24 807 660 560 | 463 399 478 24
26 535 580 580 483 417 495 25
5 26 662 . 610 610 803 4356 516 26
3 27 690 640 640 523 453 537 '27
? 28 618 8~70 670 542 470 568 28
29 647 700 700 562 488 679 29
30 875 730 730 582 506 600 30
Graded
FIGURE 1A '

-3l -
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TRUNK CAPACITY TABLES F(R INTRA-OFFICE TRUNKS
(15 Terminal Acocess)

Unit Calls
Tinelinders om ectors From
%
i Number; Less Than Line- Trunks Number
N Trunke| 100 Per= 100 Per- Finder to Sec- Trunks
’ Per cent Line | cent Line | Conn- lst 2nd ond Sel= | Per
£ Group Lookout Lookout ectors | Sels. | Sels.| ectors Group
‘. -G -H" ~He- =J= L. .Il"
3 16 20 20 24 16 20 3
4 20 57 37 42 30 57 4
: 5 46 66 55 62 46 6 5
6 64 7 77 83 64 76 6
: 7 84 98 98 105 84 97 7
8 105 122 1222 129 105 119 8
: 9 126 144 144 163 126 142 9
10 149 168 168 178 149 166 10
11 173 192 192 204 172 198 11
12 195 218 218 230 195 226 12
: 13 220 242 242 256 220 253 13
14 244 270 270 283 244 281 14
15 269 296 296 310 269 510 15
g 16 294 524 824 | 335 29 335 16
‘ 17 520 362 352 | 360 312 861 17
18 " 846 380 380 | 385 334 388 18
19 573 408 408 | 408 366 11 19
: 20 399 436 a% | 430 378 436 20
21 426 482 462 | 453 397 461 21
22 453 4%¢ 454 | 478 417 485 22
: 23 480 520 620 | 498 437 511 23
- 24 507 650 550 | 521 467 636 24
26 535 580 680 | 544 477 563 25
Graded
z FIGURE 1B
-32-
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TRUNK CAPACITY TABLE IN CCS OR UNIT CALLS
(For Use with 10 Terminal Aocess sSwitohing Equipment)
N=m Number Pe
of Grade of Servioce
Trunks M) 02 08 0L ~05 08 07 08 09 <10
1 4 o7 1.1 1.5 1.9 2.2 2.6 3.0 34 3.8
2 5e4 7.9 9.7 11.3 12.9 14,2 15.8 16.8 18.0 19.1
3 15.7 20.4 24,0 26,49 29.4 N.7 339 3549 37.8 39.6
4 - 29.6 36.7 41.6 45.7 49,1 52 56 58 60 63
5 46,1 65.8 6l.6 66.6 T0.9 75 78 8l 85 88
8 64.4 76,0 82.8 89.3 94,1 99 103 107 110 113
7 83.9 96.8 106 112 118 123 128 132 136 140
8 1056 119 129 137 143 139 154 159 163 188
) 126 142 153 162 169 175 181 186 191 196
10 149 166 178 188 195 202 208 214 219 224
11 175 194 208 217 ' 224
12 194 216 230 238 246
13 214 236 262 260 269
14 233 257 274 284 293
16 252 278 298 308 318
16 271 299 ~ 318 332 343
17 291 319 340 356 . 368
18 310 341 - 362 380 392 Graded Multiple
19 33 363 385 403 . 416
20 351 3856 408 427 441
21 372 408 431 450 465
22 391 429 452 473 489
23 411 451 478 498 514
23 431 473 500 521 538
25 451 496 622 6545 663
Additional
ccs for
Each Trunk-
Over 26 : 20 22 22 24 25

FIGURE 24
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TRUNK CAPACITY TABLES IN CCS OR UNIT CALLS
(For uUse With 15 Terminal Aocess Switching Equipment)

Sere S R AR A e

N = Number P=
of Grade of Service ,
Trunks 01 .UE od! 04 .‘65: .Dg .U'? o0 5 +09 «10
1l b o7 1.1 1.5 1,9 2.2 246 3.0 3.4 3.8
2 5.4 7.9 9.7 11.3 12.9 14.2 15.6 16.8 18.0 19.1
3 15.7 20.4 24.0 26.9 29.4 31.7 33.9 35,9 37.8 39.6
4 29.6 36.7 41.6 45,7 49,1 52 66 58 60 63
] 46,1 65.8 6l.6 66.6 70.9 75 78 81 88 88
6 64.4 76 40 82,8 89.3 94,1 99 103 107 110 113
7 83.9 "96.8 105 112 118 123 128 132 136 140
8 105 119 129 137 143 149 1654 159 163 168
9 126 142 163 162 169 175 181 186 191 196
10 149 166 178 188 195 202 208 214 219 224
11 172 191 204 214 222
12 195 216 230 240 249
13 220 241 256 267 277
14 244 267 283 295 305
15 269 293 310 322 333
16 310 335 352 364 376
17 334 361 379 391 403
18 . 357 386 404 420 430 Graded Multiple Above 15 Trunks
19 382 411 431 444 457
20 405 436 466 471 483
21 429 461 483 497 510
22 451 485 507 523 637
23 475 511 534 560 564
24 498 536 560 876 591
25 525 663 587 604 620
Additional
ccs for
Each Trunk
Over 25 27 27 27 27 29
FIGURE 2B



P =GRADE OF SERVICE

REA-TE & CM-510
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S= AVERAGE NUMBER OF SIMULTANEOUS CALLS IN ERLANGS

FIGURE 3- THE PROBABILITY CURVE
(FULL AVAILABILITY ASSUMED)

COPYRIGHT 1926,
AMERICAN TELEPHONE AND
TELEGRAPH COMPANY
AND REPRODUCED WITH
THEIR PERMISSION.
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REA-TE&CM-510

METHOD OF GRADING THE SAME LEVEL OF TWO
SHELVES BEFORE ELEVEN TRUNKS

(Subgroup of 11 trunks, two legs of the grade)

Shelf Trunk
No. No.

2 3 4 S 6 7 86 9 10

. CIITITIIII

Due to an REA requirement that during light traffic
the equipment will use three different paths on
three successive calls, trunks 1 (or 11), 2 and 3
will be picked in rotation.

Figure 4
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REA-TEBCM-5I10

COMPARISON OF MULTIPLING ARRANGEMENTS
WITH AND WITHOUT GRADING

A. NO GRADING (2 Subgroups 10 trunks each)

Subgroup Trunk
No.

1 2 3 4 5 6 7 8 9 10

i 2 13 14 15 16 7 18 19 20

B. GRADING (1 Subgroup of 18 trunks, three legs of the grade)

Leg Trunk
No.
y 2 3 4 5 6 7 8 9 10
oamm—  aE——m CANINES ANEIES GENEND GEEES S
B i 12 13 14 o —

A subgroup (or a leg of the grade) may consist -
of one or more shelves of selectors. Trunks 1,
2 and 3 are picked in rotation as are 11, 12
and 13, and 15, 16 and 17.

Figure 5



REA-TE & CM-510

e - (1)sEE NOTE 2 NOTES
a ' 1. Levels 2,3, and L multipled
i M s among all incoming and local
. first selectors.,
1 0 — 2. Unit calls in paths equal
3 : ‘ unit calls in paths .
& 7 — 3. Level 5 and 0 multipled
: .G — among local first selectors
{ S —— only,
H 5 — L. "T" denotes trunk circuit
- 2 — (trunk impulse repeater).
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Figure 6
TRAFFIC DIAGRAM-EXAMPLE &




232 U.C.

PER GROUP
100 LINES
PER GROUP
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REA- TE 8 CM-510

NOTES

Levels 2,3, and L graded
among all incoming and local
first selectors.

Unit calls in paths equal
unit calls in paths .

Level 5 and O multipled among
local first selectors only.

"™ denotes trunk circuit
(trunk impulse repeater).

‘2 (@ SEE NOTE 2
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Figure 7

TRAFFIC DIAGRAM-EXAMPLE 5



1ST SELECTORS 2ND SELECTORS CONNECTORS ‘ REA~TE & CM-5i0
OFFICE "Y™ 236 U.C.
€ OUTGOING TRUNKS
_4-2 WAY_TRUNKS Noms
§ INCOMING TRUNKS ‘1e Mirst selector lewls 2 to 4 and 9 are mmltipled
. among all first sslecterse
te 2. Pirst selector lewsl 7 is mmliipled smoug local
' first sslectors cmly.
) ° 3. First selector levels 8 amd 0 are multipled among
- : local first selectors.
? ke WIW® and WZPt denctes ons ey and two way trunk
e . impulse repeater.
¥ #~ TO VERIFICATION SWITGH TRAIN 5. The 22TPS 2nd selector and 16TFL ecmmesior are
: graded smong all first selectors.
f N 5 U.C TO 2 REV. CALL SWITCHES -
OFFICE"X" 238 US.
QUT GOING TRUNK GP IT-11gu.C.
GP.I-286U.C.

S T a28U.C.. S — 4
e 8 e e
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TRAFFIC DIAGRAM-EXAMPLE 6
Figure 8




