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1. GENERAL 

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 borrowers' telephone systems. It discusses the features 
and methods of engineering dial central office equipment for 
offices which are likely to exceed 1, 000 lines ul tima.tely. 

1.01 This material is intended to provide information from 
which can be determined the proper types, quantities and 
grouping arrangement of terminal-per-station central 
office equipment for a dial installation. In general it 
is expected that these offices will be provided with all 
the features found in the smaller metropolitan areas . 

1.02 It is assumed that the reader is familiar with Sections 325 
and 510 of this manual and he should have had some 
experience in the engineering of small dial offices . The 
same basic methods are followed in the engineering of 
larger offices but many details and refinements are required 
for larger offices and the methods to be followed in 
arranging selector multiple trunking are considerably more 
involved. · 

1.03 There are several types of terminal-per-station dial 
equipment available for use of REA borrowers but it is 
not practical now to cover the detailed methods of engi -· 
neering·for all types. In this section the methods of 
engineering step-by-step equipment will be covered as 
they will also serve for the present as a guide in engi­
neering other types of central office equipment. other 
types of equipment can provide the same service features 
as are covered in this section. However, the methods 
required to det.eJ:"'l!:line t.he quantities and arrangements of 
e~uiprr..ent will ~e different. 

t::c <ie=-ig.L :-.f e..:-.: cffice so t!-;e'"C: --c~: prc;,per ar.:::._;.n-: a::d 
z~~~::·:~:.~e:::'? :~ :~ ::=:- : r ... e -2' q_· . .,.:·.~pment C-31: "oe pr:.:·~id.-2-~~ ~ I::_ ar.. 
:;:>~::..~--:. __ ~-~"-~ :"-.::_-::"·_ ~--~~·2::7 .:-:_·3_.ffic f.!·:._::-~·" i~ ~!:.:: :'·:~·:--,..c.:-- :";v'"'::c·: 

- 2 -

• 



REA-'!E & CM-520 

recorder as outlined in Section 515. The use of the 
cal.1ing rate information from the table in Section 515 
for unit ca11s per main station should not be used to 
develop traffic data for the 1arger offices. More 
reliable data for the particular office to be engineered 
should be available or obtained. The use of inacc\n'S.te 
or inadequate traff'ic data may result in the provision 
of an excessive amount of equipment or an insufficient 
amount which will result in poor service. A1so poor 

~- service can result from the provision of adequate equip­
ment if it is not properly arranged. 

1.05 The various traffic capacity tables in this section are 
intended for use in engineering trunk groups in te:nninal­
per-station offices as covered in this section and they 
are not intended for use in the te:nninal-per-llne of'f'ices 
as covered in Section 510. 

Lo6 As an aid to the reader in understanding the material 
covered by this section, an example bas been prepared 
showing the arrangement of' traff'ic data, the calculation 
of' switch quantities and the use of traffic capacity 
tables in arranging selector multiple trunking for an 
office of' 2, 400 te:nn1 nal s . 1be example· is covered in 
Appendices 1, 2 and 3. 

2. LINEFINDERS 

2.01 General - Linefinders function to connect a 1arge number 
of' lines to a small number of first selectors~ Each 
linefinder is directly connected to a first selector. h 
traffic originated by 100 subscriber lines in a group will 
usually require from 10 to 14 11nef1nders and an eq\18.1 
number of first selectors. A group of 200 lines will 
usually require from 15 to 20 linefinders and the same 
number of' first selectors. The actual number to be pro­
vided with either size group will vary with the busy hour 
calling rate 1n unit calls per line. 

2.02 Segregation by Classes of' Service - Separate groups of 
linefinders maybe required in an office for different 
classes of' service but, under conditions found in REA 
borrowers' systems, segregation of' groups is not usually 
required. It is possible to serve flat rate, rural and 
post-pay coin lines without providing segregated groups 
for any one of' the three classes . Pre -pay coin lines 
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may be operated in either separate linefinder groups or 
in specially arranged combined groups with flat rate 
lines. Equipment for pre-pay coin is more expensive 
than that required for classes of non-coin service or 
for post-pay coin. 

2. 03 Flat Rate Line groups - A majority or all of the line­
finder groups in an office will be arranged to serve flat 
rate lines. Rural lines can be served in the same line 
groups with other classes of flat rate service. Should 
the line lockout feature be required, one of the several 
arrangements described under "Lines Requiring Lockout 
Feature" can be used. 

2.o4 Post-Pay Coin Lines - Post-pay coin lines are generally 
assigned in the same linefinder groups with the flat rate 
lines and need not be segregated on the connectors when 
the thousand group for coin numbers is ,not equipped. 
Under these conditions, it is preferable in most cases to 
assign coin lines to terminals in the rotary connector 
groups. However; when the thousand group, usually 9000, 
for coin is equipped instead of being multipled to another 
thousand group, then the coin numbers should be assigned 
to a definite consecutive series. 

2.05 Lines Requiring the Locko~t Feature - When a permanent 
signal condition, trouble or telephone off the hook, 
occurs on a line it is desirable to release the line­
finder and first selector promptly. T.his is accomplished 
by adding special equipment in the line circuit (line 
lockout) and a timing circuit in the first selector so 
that when a permanent occurs the timing circuit functions 
to time out in a brief period after which the line is 
held by the line circuit. This operation of the line 
circuit frees the linefinder and first selector for 
service to other lines in the group of linefinders. The 
lockout feature is not ordinarily required in offices 
having a maintenance man in attendance for most of the 
day hours. Equipping all lines foz: lockout may be 
justified in small unattended offices having 200 to 400 
lines with a high rural development. Equipping only a 
percentage of the lines, abo~t 10 percent, will.be found 
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satisfactory for the rural lines in larger offices where 
a maintenance man is not in attendance. The line lock­
out feature can be provided with several different 
arrangements of equipment. One of the following arrange­
ments will take care of most conditions reqUiring line 
lockout: 

(a) Equip all lines in the office for line lockout. 

(b) Equip a percentage of the lines in each linefinder 
group for line lockout. 

(c) Provide line adapters for the number of lines 
requiring lirie lockout and these adapters are cross­
connected to the lines requiring this feature in 
any line finder group. 

(d) Provide ~eparate linefinder groups for the rural 
lines and any others requiring the lockout feature. 
All line ·-circuits in these segregated groups are 
equipped for lockout. 

Under (b) and (c) it is assumed that each linefinder group 
will have approximately the same number of lines assigned 
with the lockout feature and this requires that all first 
selectors be equipped for timing of permanents • All first 
selectors must also be equipped for timing under (a). 
Only the first selectors for the line groups arranged for 
lockout, ·(d), require the timing feature. In the latter 
case, these first selectors are assigned as evertly as 
possible over all first selector shelves among those 
serving the regular linefinder groups-. 

2.o6 Pre-Pay Coin Lines - Special equipment must be provided 
for pre-pay coin service either in the line circuit or as 
a trunk circuit between the linefinder, or line switch; 
and first selector. The arrangement usual1y provided 
depends on the number of coin lines in the office and in 
general one of the following plans will meet the require­
ments for coin service: 

(a} For ten lines or l:ess provide an adapter for each 
line and a first selector is required for each line. 

(b) For 11 to 50 lines a cOmbination linefinder group is 
provided for coin and flat rate lines • A number of 
coin trunk circuits, adequate tb bandle the traffic 
from coin lines, is provided between the linefinders 
and the first selectors for the group. The trunk 
circuits are switched into the connection only on 
calls from coin lines • 
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(c) When a:n o~ice has more than 50 coin lines" a line 
group or groups is provided, similar to that used 
for flat rate lines except that a coin trunk circuit 
is required between each lin~finder and its :first 
selector. 

2.07 Engineering Line:finder Groups - Line:finder groups having 
a capacity for 200 lines have two (one per hundred) o:f 
the l.ine circuits arranged for test purposes which leaves 
198 that can be used to terminate subscriber J.ines. 

2-071 ~ linefinder gxoups of 100 lines capacity are 
arranged in a similar manner to the 200 line groups 
and the subscriber line capacity is reduced by one 
for the test te:rminal ~ 

2. 072 To determine the mmiber of line:finders required 
per group :for any class o:f service" assuming 200 
line capacity groups are to be used, the estimated 
busy hour unit calls per line is multiplied by 
198. This product is the total unit call load per 
group which is read into the "Line:finder Capacity 
Table"'~ Figure 2. This l. 5 percent dial to!te table 
is approximately equivalent to Table 20 (P = .02). 
If' the estimated tra:f:fic 1oad is realized during 
the busy hour o:f the last busy season o:f the engi­
neeri.ng period about l. 5 percent o:f the originating 
calls will encounter a three or more seconds delay 
in receiving dial tone. See sample traf:fic cal­
culation_s :for the Diamond { 342) o:ff'ice in Appendix 2. 

2.073 In the case of' 100 line capacity linef'inders the 
same procedure is :followed, 99 lines is multiplied 
by the estimated unit calls per line and the product 
is read into the same column o:f the table re:ferred 
to above. 

3. SElECTORS 

3 .01 General 

3-0ll Selectors are connected in the switching train 
between the line:finders and connectors in an o:f:fice 
and they function to ~ trunk selection as the 
digits o:f the called number are dialed. The last 
two digits dialed are general.ly used in the connector 
to make connection to the called station. An office 
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can have f'rom one to f'i ve stages of' selectors 
although general.ly in the REA borrowers t systems 
there w~ll be only two stages, f'irst and second 
selectors. In small of'f'ices only one stage, 
f'irst selectors, may be required. When a seven 
digit number (2 letters and 5 numerals) is dialed 
the first selector will absorb the f'irst three 
digits in many cases and then select an idle 
trunk to second selectors When the fourth digit 
is dialed. The second selector in the train will 
receive the fifth digit and select an idle trunk 
to a connector. 

3.012 As discussed in TE & CM Section 208 customers may 
not be required to dial all seven digits of' the 
listed number on intraoffice cal.J.s, although the 
equipment is generally arranged so that calls will 
be completed if' the entire seven digit directory 
number is dialed. Usually customers will be 
instructed to dial the last 4 or 5 digit.s of' the 
~ctory number on calls to stations served by 
their own of'f'ice. It is expected that on all calls 
to EAS offices the customers will be instructed to 
dial the seven digit directory number. 

3.013 An of'f'ice having first and second selectors, two 
stages of' selectors, will normally have a capacity 
for 8ooo terminals or 1000 te:nninals f'rom each of' 
the f'irst selector levels 2 to 9. For each 1000 
terminals a group of' second selectors is required. 
Each first selector level used for a trunk group, 
such as f'or EAS trunks, will reduce the capacity 
of' the off' ice by 1000 terminals . However, it is 
expected that same offices will have less than 
1000 terminals and some of' the connector groups 
vill be assigned directly to first selector levels 
vith the first four digits absorbed by the first 
selector. As an example , an off ice with 1000 
terminals, as many as seven connector groups can 
be assigned to first selector levels and the 
remaining three groups would be served from a 
group of second selectors. The seven connector 
groups will be reduced by one for each trunk group, 
such as for EAS trunks assigned to a first selector 
level. The hunting connector group should ordi­
narily be one of the groups assigned to a first 
selector level. 
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Note: See TE & CM Section 2o8 for information on 
making provision for growth when assigning first 
selector levels and note the example for a case 
similar to the one described above. 

3.014 One first selector is provided for each linefinder 
and one for each incoming or two-way trunk from 
other offices and from operators. 

3.02 Engineering Service Bases 

3.021 T.he overall grade of service after receipt of dial 
tone as engineered for a step-by-step type office 
is generally represented by the sum of all the 
delays used in engineering the trunks from the 
different selector stages. T.he delays (tables) used 
in providing trunks in a 4-digit trunking system 
should be different, less liberal, than those used 
in a 7-digit trunking system in order that the over­
all service results obtained in each office be 
comparable • Experience has indicated that this 
attempt to make the overall grade of service compa­
rable and at the same time satisfactory to the user 
in the different sized systems, can be obtained by 
using the following tables for engineering selector 
multiple trunks. 

3 digit 

4 digit 

5 digit 

Selectors 

First Second Third Connector 

I· 
I~ 

~ 

p = .02 
Table 2c! I ' 

p : .03 
Table 30 

p = .01 
Table 10 

P = • o2 I p c • o1 I p = • 01 
Table 20• 4 Ta.ble 10 • • Table 10 

~I 

.. I 

3.022 It will be noted that the number of effective digits 
is used to determine whether a system is a 3, 4, or 
5-digit system when operated on a terminal-per­
station basis. REA borrowers' systems covered by 
this section will have 7-digit directory numbers 
but it is expected that a high percentage of these 
offices will use three or four effective digits on 
intraoffice calls. 
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3.023 Table 10 {P = .01) is used for trunks to service 
code selectors and for any trunk groups to and 
from switchboards and desks located in the same 
building with the dial equipment •. The basis for 
providing trunk groups {llX) from tb.e service code 
selector levels is covered later under Service 
Code Selectors. 

3.024 The provision of interoffice trunks.should be on 
the same basis as for the smaller offices as out­
lined in Section 510. 

3.025 A copy of each of the traffic capacity tables 
required to engineer trunks from selector levels 
covered in this section, are attached as Figures 3 
to 7• 

3.03 Segregation of Selectors by Classes 

3.031 ~e sUbscriber first selectors in an office may be 
segregated by classes to agree with the segregation 
by classes at the linefind.ers. This segregation 
may be required for circuit or equipment reasons 
or it may be necessary to provide a separate 
multiple of trunks from first selectors to operators. 
A separate trunk group to operators may be required 
with some arrangements for handling prepay coin 
traffic. 

3.032 The linefinder groups serving-the different classes 
will vary in size and the associ~ted first selectors 
will, therefore, operate at different efficiencies. 
This, in most cases results in each segregated 
class of first selectors having a different calling 
.:ate per selector when the out trunking from first 
selectors is being determined. However, in most 
REA borrowers' offices sUbscriber first selectors 
will not be segregated except possibly where there 
is an appreciable development of prepay coin. As 
described previously in paragraph 2. 05 where 
separate linefinder groups are provided for rural 
lines the associated first selectors will bespread 
evenly over all first selector shelves. 

3.033 Incoming trunk selectors from EAS ·offices, toll1 

etc • 1 will be mounted on separat~ shelves from 
the sUbscriber first selectors. If the incoming 
trunks do not all have the same access they can 
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be mounted on separate shelves as necessary to 
provide the required selector multiple arrange­
ment. Segregation may not be necessary to deny 
access to certain levels if the selectors are 
equipped for digit absorbing. The use of digit 
absorbing selectors for this purpose may be 
especially attractive where only a few selectors 
are involved. 

3.o4 Arrangement of Trunks from Selector Levels 

3.o41 The design of dial equipment available for use of 
REA borrowers' employ several types of switches 
to do the trunking within an office and to outgoing 
interoffice trunks. 'Ihe maximum access of the 
switches varies from 12 to 20 or more trunks as 
compared to the step-by-step selector. The ste-p­
by-step selector has access to not more than ten 
trunks on each of its ten levels and the ten 
selectors on a shelf have a common bank multiple 
for outgoing trunks. Therefore, the ten selectors 
on the same shelf will use the ten or less working 
trunks of any one of the ten levels in common. 
While the access from a shelf of selectors is 
limited to a group of not more than ten trunks 
for each level, two or more shelves can be combined 
so as to form a trunking arrangement known as 
graded multiple with 11 or more trunks. See TE & CM 
Section 510 for an explanation of graded multiple. 

3-042 ~ 'nks to Connector Groups 

The trunks to connector groups are generally 
1rovided in one group for the 100 terminals. 
Ex· ·ept for trunk groups to rotary and level 
hurting connectors the use of graded 
muJtiple trunking will rarely be required 
as ~ther connector groups will usually have 
ten or less trunks per group. The selector 
shelves preceding connectors may be an odd 
number and often some of the shelves will 
have less than ten selectors. Under these 
conditions any graded multiple groups to 
connectors may have same traffic unbalance 
and certain of the earlier choice individual 
trunks may not receive the proper proportion 
of the load. The "Connector Capacity 
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Tables", Figure 2, make allowance for the 
lower overall efficiency of graded groups 
to connectors. The detailed methods to 
be followed in providing connectors are 
covered later under "Connectors. " 

3.o43 Outgoing Inter-office Trunks (1 or 2-way} 

Each of the trunk groups from selector levels to 
the operator office and to EAS offices will 
generally be arranged in one group as they will 
seldom be large enough to require stibgrouping. 
When a group requires ten or less trunks all the 
number tb be provided can be determined by using 
the estimated traffic with the proper traffic 
capacity table in TE & CM Section 510. 

3.o431 The procedure to be followed if more than 
ten trunks are required will be the same 
as was outlined above for the smaller groups 
except that graded multiple must be used. 
After the number of trunks has been determined 
the arrangement of the selectors, usually 
sUbscriber first selectors, for the graded 
trunk group must be determined. The basic 
grading pattern to be used is controlled by 
the number of selectors and the number of 
trunks. Using Figure 1 the column for the 
"Selectors per SUbgroup" closest to the 
number of selectors for the group being 
engineered should be selected. The pattern 
for the grading is then selected for the 
number of trunks previously determined. This 
pattern may have to be modified to get an 
efficient arrangement to meet the requirements, 
unless the number of selectors coincides 
exactly with the number as selected from the 
charts. 

3.o432 A simple case will be used to explain the pro­
cedure described shove. Assume an office with 
40 subscriber first selectors require 17 trunks 
to an EAS office. Refer to Figure 1, Page 1, 
and in the second column {40 selectors per 
subgroup} will be found the pattern to be used 
for 17 trunks. To illustrate a case requiring 
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No. 
Shelf Sel. 

1 10 

2 10 

3 10 

4 6 

REA-TE & CM-520 

same modification of the grading pattern, 
assume an office with 36 selectors, mounted 
10 on she1 ves 1, 2 and 3 snd 6 on the last 
shelf with 21 trunks. The traffic for the 
group is 450 unit calls. Again on the same 
chart for 40 selectors (nearest subgrouping 
to 36) use the grading pattern for 21. The 
unit calls delivered to the group by each 
selector is 450 ~ 36 : 12.5 U.C. or a shelf 
of ten selectors delivers 125 U .c. and shelf 
of 6, 75 U.C. 

'J,Ot Theoretical 
u.c. Total u.c. No. Indiv. Tks. Gradin~ Pattern 

125 

125 

125 

75 

27.8 (4.4) 

27.8 (4.4) . . . . 
27.8 (4.4) 

16.6 (2.7) 

In any grade there should be a minimum of 
five common trunks. In the grade for 21 
trunks there are 16 individual trunk& (other 
than commons) and applying the above per­
centages there should be 9 individual trunks 
for the first two shelves and 7 for the two 
lower shelves. The modified grade to meet 
these requirements is shown above. 

3-o433 Trunk groups for 11 to 25 or 30 trunks for 
two-way service can be arranged in a form 
of graded multiple by providing some 
individual one-way trunks from each office 
as first choice and a group of two-way 
common trunks. Usually approximately half 
of the individual trunks in the graded group 
are outgoing from each office and at least 
five common trunks should be provided for 
the two-way trunks. The indi v~dual trunks 
at each office can be arranged in one or 
more legs depending on the total number of 
trunks required between the two offices. 
This trunking plan is discussed in Section 
510 of the TE & CM. 
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3 .o44 Trunks to Selectors: 'lhe trunks to selectors, 
usual.~ second selectors, will ordinari~ be 
arranged in one combined group for the subscriber 
first selectors and al.l. incoming selectors to as 
IllAnY as 37 trunks to selectors. This allows for 
same growth (to 45 trunks} before a radical 
change in the grading pattern is required. If' 
more than 37 trunks to selectors are required for 
a level, one subgroup of trunks for over half of 
the subscriber first selectors should be provided 
and the remaining selectors (subscriber first and 
incoming) shoul.d be arranged as a combined sub­
group with a second group of trunks to selectors. 

3.0441 Levels Requiring 37 or less Trunks: The 
procedure for arranging a combined group 
of trunks from a first selector level to 
second selectors is to determine the grade 
of service and how the selectors are 
mounted on shelves and t~en from' the traffic 
estimates determine the unit calls delivered 
by each shelf. For the total shelves of 
selectors, say 12, select from Figures 3 to 
7, as required, the "Selector per Subgroup" 
closest to the shelf capacity of the first 
selectors, 120 in this case. Assuming a 
grade of service of P = .02, the column for 
120 selectors in Figure 5 should be used to 
determine the number of trunks to second 
selectors to be provided based on the esti­
mated traffic. The grading pattern must then 
be modified to proper~ handle the traffic to 
be delivered by the various selector shelves. 

3. o44ll A simple case will be used to 
explain the above-mentioned method. 
Assume an office with 36 subscriber 
first selectors, six incoming EAS 
selectors and seven incoming toll 
selectors. The total traffic esti­
mated for a level to second selectors 
amounts to 4o8 unit calls • The 
desired grade of service is P : .02. 
There will be six shelves with a 
total capacity for 60 selectors. 
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Class Sels. Shelf 

Subscriber 1 

Subscriber 2 

Subscriber 3 

Subscriber 4 

EAS 5 

Toll 6 

~0£ 
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Therefore, th~ pattern to be used 
will be one for the 60 selector 
subgrouping and from the table, 
Figure 5, under the 60 selector 
column, 4o8 unit calls will require 
20 trunks to second selectors. The 
distribution of traffic by shelves 
is as follows: 

Theoretical Grading 
No. Sels. !!:.£.:. Total u.c. No. Indiv. Tks. Pattern 

10 

10 

10 

6 

6 

7 

93 22.8 

93 22.8 

93 22.8 

56 13.7 

40 9.8 

33 8.1 

(3.4) 

l (3.4) . . 1 
(3.4). 

(2.1) 

l I l I I l (1.5) 

(1.2) 

In any grade there--should be :a 
minimum of five common trunks. In 
the standard grade for 60 selectors 
on 20 trunks there are 15 indi vid~. 
trunks (other than common). After 
applying the above percentages, ten 
individuals are required for the 
first three shelves. The remaining 
5 are required for the last three 
shelves. The modified grading 
pattern to meet the requirements is 
shown above. See Appendix 2, multiplti 
for first selector level 4 as another 
example. 

3. o442 Levels Requiring More Than 37 Trtmks: When 
the volume of traffic to a group of second 
selectors is sufficient to require more than 
37 trunks, the trunks should be arranged in 
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two subgroups. The first subgroup should 
be designed to remain the same as additions 
are made to the office so that rearrange­
ments can be confined to the second subgroup. 
However, should the traffic delivered by 
the selectors in the first subgroup change 
at any time, the number of trunks for the 
subgroup can be increased or decreased as 
required. The subscriber first selectors 
will usually originate the greater part of 
the traffic to a group of second selectors 
and the first subgroup should be made up 
from these selectors. 

3.04421 The method to be used in arranging 
this first subgroup is to determine 
the calling rate per subscriber 
first selector by dividing the total 
estimated traffic to be delivered to 
the level by these selectors by the 
number of selectors. By referring 
to the table, Figure 5, (for second 
selectors, P = .02) select a-suitable 
subgrouping by applying the calling 
rate per selector to the proper 
column. From this table can be 
determined the number of selectors 
for the subgroup and the number of 
trunks required. In selecting the 
subgrouping to use, one should be 
specified which will result in 
providing for the first subgroup 
slightly over half of the total 
trunks to the second selectors. How­
ever, the first subgroup should not 
be too large as the second subgro~~ 
should, if possible, have more than 
11 to 15 trunks. 
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3.o4422 The above-mentioned method is used 
in the following example for 
traffic to a group ot second 
selectors: 

First Unit 
Selector Calls 

SubscribeT 102 733 
EAS 20 lll 
Toll 13 94 

Total 938 

Calling rate per subscriber first 
selector 733 • 102 = 7.19. 

From the table, Figure 5, it is 
possible to use one of four sub­
groupings with the 7.19 calling 
rate; 100 selectors on 35 trunks, 
8o selectors on 29 trunks, 6o 
selectors on 21 trunks or 40 
selectors on 15 trunks. Since 8o 
selectors will deliver 575 unit 
calls and require over halt of the 
total trunks to second selectors 
this subgrouping will be used. '!he 
remaining ~ subscriber first 
selectors will deliver 158 unit 
calls (22 x 7 .19) and this traffic 
will be combined with that from 
EAS and toll selectors for a total 
ot 363 u.c. tor the second group. 
This combined subgrouping will be 
treated in the same manner as was 
described previously (paragraph 
3-o4411) tor combined groups of 37 or 
less trunks. These selectors shelves 
will be considered as equivalent to 
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Class Sels. 

Subscriber 

Subscriber 

Subscriber 

Toll 

Toll 

EAS 

EAS 

No .• 
Shelf' Sels. 

9 

10 

11 

12 

13 

14 

15 

-
10 

10 

2 

3 

10 

10 

10 
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six ( 6o selector subgrouping) in 
selecting a grading pattern with 
19 trunks • The modif'ied grading 
pattern was determined as follows: 

~ Of' Theoretical 
U.C. Total U.C. No. Indiv. Tks. Grading Pattern 

72 

72 

14 

22 

72 

56 

55 

19·9 

19-9 

3.8 

6.1 

19-9 

15.2 

15.2 

2.8 

2.8 

·5 

.8 

2.8 

2.1 

2.1 1 1 I 
In the standard grade f'or 60 
selectors on 19 trunks there are 
5 common and 14 individual trunks. 
Af'ter computing the theoretical 
number of' individual trunks per 
shelf' the standard grading pattern 
(Figure 1) was modified accordingly. 
Note also that there is approximately 
an equal amount of' traf'f'ic being 
offered each side of' the reversal in 
the cammon trunks. This illustration 
is for level 2 of the example, 
A,ppejndix 2. 

3.05 Service Code Selectors 

3.051 For small offices, special services such as infor­
mation or repair are generally provided by dialing 
"0" or by dialing subscriber lines designated for 
these purposes in the directory. In larger offices 
the amount of this traffic may justify the provision 
of' separate trunk groups for some or all classes of' 
this traffic. When separate trunk groups are to be 
provided, it is custana.ry to establish a group of' 
service code selectors assigned to level 1 of' the 
subscriber first selector. In addition to routing 
calls to the various llX trunk groups the service 
code selectors receive calls preceded by a pre­
liminary pulse. These selectors are arranged to 
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absorb the digit 1 (Function A) and ref'use to cut 
through (Function B) on levels 2 to 0 except in 
response to a digit !'allowing a "one." lc. shouJ.d 
be noted that the blocking f'eature is used on 
vacant levels which is an exception to the general 
ruJ.e. This treatment is used in this case on 
account of' preliminary puJ.se calls. 

3.052 The number of' service code selectors is determined 
from the sum of' the .estimated traf'f'ic to be routed 
!'rom the various levels of' t:J.ese selectors. To 
this code tratf'ic shot· 1.d be added !'or (preliminary 
pulses) one f'if'th of' one percent of' the total traf'f'ic 
used to engineer the linef'inders • The "Trunk Capacity 
Tables". or "Selector Multiple Tables" are used to 
dete:rp;~.ine the number of' service code trunks as !'allows: 

Basis 
Within Outside 

Level Code To Building Building 

9 
8 
7 
4 
3 
2 

ll9 
118 
ll7 
ll4 
ll3 
ll2 

Reverting Call Selectors Table lO 
Dial & Ringer Test * 
Test Desk * 
Repair Service * 
Information Table 10 
Reserved for Direct Distance Dialing 

* Determined by local conditions. 
** See TE & CM Section 5l0 

--
** Trunks 

3.053 In addition to the llX code trunk groups mentioned 
in the above table, other groups may be required 
initially or later. The use of the code ll2 may be 
required ultimately for routing customer dialed 
toll calls to the National Network. 

4. CONNECTORS 

4.01 General - Connectors serve to select and connect to the 
c81ied party's line, provide the proper ringing signal, 
return an audible ringing signal to the calling party if 
the line is not busy and if' the called line is busy return 
the line busy signal. Each connector is arranged to pro­
vide either a one or two ringing code of any five 
frequencies on each terminal so that any station on a line 
can be assigned to any terminal. Each group of' connectors 
ordinarily has access to 100 terminals and each terminal 
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has access to one main station or PBX trunk. Each con­
nector group is reached from a level of the selectors 
preceding the connectors. 

4.02 Segregation by T;ypes of Connector Groups 

4 .021· Regular 

4.0211 The nonhunting connectors are arranged to 
select the one terminal as dialed by the 
calling party and if that line is busy the 
connector will return the line busy signal. 
They serve all classes of lines except 
those groups of two or more lines (or 
trunks) where an idle line in the group 
must be selected in response to calls dialed 
to the directory number, as is required for 
PBX trunk groups and associated lines. 
Obviously a high percentage of the connector 
groups in an office will be of the non­
hunting type which are generally known as 
regular connector groups. 

4.0212 Coin stations are segregated in separate 
thousand number series for operator identi­
fication purposes as discussed later under 
uAssignment of Groups." 

4.022 Rotary Hunting 

4.0221 Rotary hunting connectors are used to serve 
associated lines, groups of individual lines 
having consecutive numbered terminals, and 
PBX trunk groups which are not large enough 
to justify level hunting connectors. Stations 
usually assigned to regular groups may also 
be served in rotary hunting groups. It is 
desirable to assign initially to rotary groups 
any lines normally operated in regular groups 
which are likely to become one of an associated 
group or may convert to PBX service. In 
smaller offices where it is necessary to pro­
vide a rotary hunting connector group or 
groups for a small number of associated lines 
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and PBX tr'Wlks, the group or groups should 
be filled so that about 80 percent of the 
terminals will be working by assigning lines 
normally operated in regular groups. Care 
should be exercised in the assignment of 
these lines so as not to block the growth 
in the groups requiring rotary service. 

4.0222 In engineering rotary hunting connector 
groups the traffic distribution must be 
taken into account when nonhunting lines 
are to be operated in rotary groups to 
insure that the proper number of connectors 
are provided to handle the traffic to the 
connector groups involved. 

4.0223 The rotary hunting connector is designed to 
hunt over not more than 10 ter.minals (lines 
or tr'Wlks) • PBX trUilk groups having 10 to 
15 trunks may have the trUilks arranged in a 
graded multiple. If any groups exceed 15 
trunks it would be preferable to use level 
hunting connectors as described later. If 
graded tr'Wlk groups are contemplate~, a 
minimum of one connector shelf per 10 PBX 
trunks or fraction thereof should be pro­
vided for each rotary group to accommodate 
the largest PBX group to be served. It is 
desirable to have two connector shelves if 
groups of 11 to 15 tr'Wlks are to be served. 
This shelf provision will permit grading 
with at least five common trunks. It should 
be made clear to -&he ma.nu:tacture:t for groups 
having more than 10 trunKS the maximum 
nUmber of PBX trunks each group is to serve. 

4.023 Level Hunting 

4.0231 Level hunting connectors are designed to 
serve individual lines and PBX trunk groups 
(or associated lines) ranging in size from 
2 to 97 trunks (three ter.minals are used 
for test) • Any levels in a level hunting 
group not required for large PBX groups can 
be assigned to smaller PBX trunk groups on 
the same basis as they would be assigned in 
a rotary hunting group. In addition, 
individual and two party lines can be assigned, 
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where terminals are available, to any 
levels not required for level hunting 
PBX groups. One level is required for 
each 10 trunks or fraction thereof for 
PBX groups requiring level hunting 
service. Levels assigned to a level 
hunting PBX group initially should be 
adjacent although later if necessary due 
to unexpected growth in the number of 
trunks to a PBX requiring it, the equip­
ment can be arranged to use nonadjacent 
levels. The listed directory mmiber will 
usually be that of the first terminal in 
the lowest level assigned to a level hunting 
group. 

4.0232 In practice an office may be encountered 
infrequently with one or two PBX trunk groups 
having more than 15 trunks and one level 
hunting connector group: should be adequate. 
Only 2 to 4 levels on the connector will 
ordinarily be required for the level hunting 
groups. In this case several smaller PBX 
trunk groups and individual and two party 
line stations can be assigned to these unused 
levels. However, for the large groups, and 
the smaller ones too, a spare level or termi­
nals as required should be left to care for 
growth. 

4.0233 The selector stibgrotips, when two or more 
graded sUbgroups to connectors are required, 
should be approximately equal in size. If 
possible the use of subgroups of 10 or less 
connectors should be avoided. 

4.03 Selector Level Assignment of Connector Groups 

4.031 In an office there may be several classes of con­
nector groups and each one may have its peak load 
occur at a different time from the others. There­
fore, in assigning connector groups the claSses 
should be spread as evenly as possible over the 
different thousands groups so as to avoid peak loads 
in certain thousands. The hunting connector groups, 
for instance, should be assigned in different 
thousand groups as far as this is possible. To 
avoid similarity in sUbscriber numbers different 
numbered hundreds should be selected in the various 
thousands for the assignment of hunting connector 
groups. 
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4.032 There is one exception to the spreading of the 
different classes of connector groups over the 
various thousands. Coin lines, postpay or prepay, 
must be grouped in certain thousands in order that 
toll operators may recognize coin station numbers 
so that calls to these numbers may be handled 
properly. The preferred thousand for coin station 
numbers, and the one quite generally used, is in 
the 9000 series. Should it be impractical to use 
this series in some special case, the 8000 or 7000 
series can be used. It is not necessary that these 
thousands be equipped as the selector level corres­
ponding to the 9, 8 or 1 can be multipled to some 
other working level of the selector. The coin 
numbers for an office will ordinarily require less 
than 100 terminals and other classes of service can 
be assigned terminals in the coin connector group. 

4.033 When the 9th (8th or 7th) level is multipled to 
a lower equipped level of the selector to provide 
for coin numbering the coin lines need not be 
segregated in a consecutive series of numbers but 
can be assigned in several different hundreds 
within the thousand group. In this connection there 
is an advantage in having the coin stations assigned 
to terminals likely to be needed for growth in the 
munber of trunks to PBXs. When these terminals are 
required, the coin numbers can be reassigned since 
changing these numbers is not considered particularly 
objectionable. However, if the 9th level is equipped, 
it is expected to be equipped within a few years, it 
would be preferable to have the coin lines assigned 
within a definite series of mmbers. Should there 
be 60 to ~0 or more coin lines separate consecutive 
hundreds as required should be reserved for coin 
numbers only. 

4. o4 Number of Connector Terminals Required 

4.o41 Offices as covered in this section are to be 
operated on a terminal-per-station (TPS) basis for 
all lines including rural. The terminal-per­
station connector has one set of terminals for each 
main station, including PBX trunks. Extension 
stations including stations served from a PBX do 
not require the use of a terminal. 
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4.o42 An estimate should be prepared· of the working con­
nector terminals by classes as they will be segre­
gated by connector groups; that is, PBX and 
associated lines, coin, regular and others as 
required. To the working terminals as determined 
must be added the following: 

1. Extra terminals to cover numbers which cannot 
be reassigned imnediately, such as number 
changes and disconnects in order to provide 
an adequate intercepting service to meet the 
requirements of direct distance dialing. 
Reasonable extra terminals in the hunting 
groups to care for growth in size of PBX 
trunk groups. 

2. Provision should be made for listing PBX 
numbers to be called at night. 

3. Extra terminals will be required for alarm 
checking if alarm signals are extended to 
another office. 

4. Terminals required for test purposes - 1 per 
hundred for regular groups, 2 per hundred 
for rotary groups and 3 per hundred for level 
hunting groups • 

4. o4 3 Connector terminals are provided in u:il.i ts of 100. 
The equipped terminals required for each class 
will be the working terminals plus the extra 
terminS.ls under 1, 2, 3. and _4 plus any spare 
terminals required, including those for PBX growth. 
'!he number of extra terminals to be provided under 
1 abo.ve must be based on local conditions at the 
office being engineered, giving particular con­
sideration to the frequency of directory issues. 
Development of the connector terminal requirements 
is illustrated in the example, Appendix 1. 

4.05 Traffic Per Connector Gro~ 

In distributing the traffic to· connector groups it is 
assumed that the terminals will be assigned to the different 
groups so that the volume of traffic offered each group 
within a class (regular, coin, trunk hunting, etc.) will 
be approximately equal. It is, therefore, the general 
practice to provide the same number of connectors for each 
group within each class. When the traffic is distributed 
to all the groups in this manner the total traffic to all 
groups in the office should check with the total intra­
office and incoming unit calls. 
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4.o6 Number of Connectors Per Group 

The number of connectQrs per group is determined by 
referring to the connector capacity table, Table 10, 
Figure 2, for connector groups assigned to second 
selector levels. For groups assigned to first selector 
levels Table 30, Figure 2, should be used. The number 
of connectors required is read from the column at left 
for the estimated unit call load in the proper column 
at right. See example in Appendix 2. 

5. MISCELlANEOUS 

5.01 Concentrating Switches for Large Out Trunk Groups 

5.011 Where a large volume of traffic is to be trunked 
to another office the use of concentrating 
switches in the originating office at the termi­
nating end of the selector multiple trunks may be 
justified in order to operate the interoffice 
trunks in one large efficient group. This equip­
ment will not usually prove economical in REA 
borrowers' systems where interoffice trunks are 
usually provided on a delay basis from P = .03 to 
P = .10. However, the use of concentrating 
switches might be considered for trunk groups 
should they be provided on the basis of P = .01 
or P = .02 if they are to have 40 or more trunks. 

5.02 Intercepting Arrangements 

5.021 Intercepting lines are provided from connector 
groups and vacant terminals are connected to these 
lines. The total of the several types of inter­
cepting lines required for an office of 5000 
terminals will amount to approximately 60 ~ The 
intercepting lines can be terminated at a switch­
board located in the same building with the dial 
equipment or they can be terminated on con­
centrating switches from which a relatively small 
number of trunks terminate at a distant switch­
board or desk. With the latter plan for unattended 
installations, use can be made of the operator 
group of trunks by giving the intercepting trunks 
access to the operator group. When an inter­
cepting trunk is connected, a momentary distinctive 
tone is put on the operator office trunk so that 
operators can recognize the type of call. 
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5.022 On account of the number of intercepting lines 
required, it may prove economical or desirable 
for very large offices, requiring 50 or more 
intercepting lines, with a switchboard in the 
same building to provide concentrating equipment 
to reduce +~e number of trunks to be terminated 
at the switchboard. This will reduce the jack 
space required at the switchboard and will pro­
vide a more flexible plan as the intercepting 
trunks can be multipled at the switchboard as 
desired. 

5.023 Number of Intercepting Line Circuits - The number 
of intercepting line circuits required for an 
office can be determined as follows: 

{a) Intercepting lines from connector terminals 
one for each 100 terminals for regular con­
nector groups and two for each hunting 
connector group. 

(b) Trouble intercepting lines -- one per 1000 
terminals with a minimum of two. {Used only 
for lines out-of-order). 

(c) Vacant selector level -- two. 

5.024 Concentrating Equipment 

5.0241 The number of intercepting lines to be 
terminated on the concentrating switches 
is determined as outlined above. 

5.0242 When the intercepting lines are to be 
concentrated the number of intercepting 
trunk circuits required can be determined 
for an office with normal traffic con­
ditions from the following: 

No. of Intercepting 
Trunk Circuits 

1 
2 
3 
4 
5 
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5.025 Recorded Annormcement for Intercepting Calls: In 
same cases the use of a recorded announcement 
system may be attractive as compared with trunking 
facilities for routing intercepted calls to an 
operator at a distant office. Vacant selector 
levels, unassigned, disconnected and changed numbers 
may be connected through suitable circuits to the 
annormcement equipment. Changed numbers and recent 
disconnects may also be routed to an operator who 
can furnish the calling party with helpful infor­
mation. Arrangements can be had to give one 
announcement (from one recording) on all calls or 
at a greater cost two or more different announce­
ments can be provided so as to give more accurate 
information on the intercepted calls of the 
different classes. 

5.03 Revertive Call Arrangements 

5.031 Revertive calls are those made from one station to 
another on the same party line and special equip­
ment or circuits are required for the completion 
of these calls • The several manufacturers of step­
by-step equipment have different arrangements for 
handling revertive calls • A brief discussion of 
the method of operation for three plans is as 
follows: 

a. Calling party dials the directory numb"er and 
when the line is reached by the conriectdr, a 
special tone is received by the calling party 
to indicate that the call is to another station 
on his line. The calling party is instructed 
to hang up while the c.alled station is being 
rung and then he returns to the connection to 
start conversation. The ringing is tripped 
when either station comes in on the line. 

b. Calling party dials the di!ectory number as 
above and after the special tone is received, 
he is instructed to dial his specially assigned 
revertive digit appearing on his number plate. 
When he hangs up after dialing his revertive 
digit, the equipment proceeds to ring both 
stations . When ringing is tripped by the answer 
of the called station, the calling party returns 
to the connection to start conversation. 
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c. Each customer is :furnished a list o:f other 
parties on his line and :for each, a special 
number is given to be dialed when making 
revertive calls. To complete a revertive 
call, a special code o:f two or three digits 
is dialed to reach the revertive call switches 
or circuits and then the special number, a:fter 
which he hangs up. The equipment proceeds to 
ring both stations. When ringing is tripped 
by the answer of the called station, the 
calling party returns to the connection to 
start conversation. 

5.032 When revertive calls are completed according to the 
first ~wo methods above, the necessary equipment or 
circuits required is contained in the regular 
switching equipment used :for the completion o:f other 
calls. With the last method a code must be assigned 
to reach the revertive call switches or circuits. 

5.033 In small offices a level, other than.level 1, 0, or 
9 may be available on the :first selector to which 
can be assigned the trunks to revertive switches. 
If the office is large enough to have second selectors 
it is preferable to assign a level on these selectors 
:for reverting. However, when an office is provided 
with service code selectors, it is customary to 
assign the 9th level (code ll9) o:f these selectors to 
trunks for revertive switches. 

5.034 Calls on lines in an office having all lines in 
certain line:finder groups equipped with the lockout 
:feature will hold the revertive call equipment only 
during the time a call ·is being established and 
when both parties have answered, the revertive call 
equipment is released and the line lockout holds 
the line during conversation. Revertive calls on 
lines not equipped with the lockout feature hold the 
revertive equipment after the revertive code is 
dialed until the hang-up after conversation. 

5.035 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 
same of the lines in the group are not equipped :for 
line lockout, it is necessary that the revertive 
call switch be held during the entire conversation 
time. 
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5.036 In an existing office where the method of operation 
is not to be changed, the traffic to be used to 
estimate the number of revertive call switches 
required should be based on switch counts, should 
an overflow meter not be associated with the trunk 
group. If a peg count meter is associated with the 
revertive switch group, an estimate of the holding 
time applied to the busy hour busy season peg count 
calls can be used to develop the revertive call unit 
calls. 

5.037 The number of revertive call switches or circuits 
required for an office is determined by using the 
estimated busy hour busy season estimated traffic 
and Table 10 of the Trunk Capacity Tables, Figure 4. 

5.o4 Traffic Registers 

5.041 Traffic registers of the different types are pro­
vided to. record traffic data which is used to 
administer the various trunking paths in an office 
and to engineer changes in and additions .to the 
equipment. All registers of the nall-trunks -busyn 
type are to be arranged to register every_6 seconds 
during an all trunks busy condition. The register 
equipment is provided as outlined in the following 
paragraphs: 

Linefinders. One "all linefinders busy" or over­
flow register per group. 

Intercepting Concentrating Trunk Circuits. One 
11all trunks busy" or overflow register per group. 

Connectors. One pegcount register for each group. 
One all trunks busy, overflow or last trunk busy 
for each nongraded sUbgroup of trunks to connectors. 
For graded trunk sUbgroups one overflow or last 
trunk busy register for each subgroup. 

Interoffice Trunks • One all trunks busy register 
for each nongraded subgroup. For one-way graded 
subgroups, one overflow or last trunk busy register 
per sUbgroup. For two-way graded subgroups, one 
last trunk busy register per sUbgroup. 

Trunks to Local Second Selectors. One overflow or 
las·t trunk busy register per subgroup. 
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Revertive Call Switches. One all trunks busy, 
overflow or 18St trunk busy register per sub­
group. 

5.o42 All traf~c registers should be provided at one 
location in the switch roam in space three feet 
from the floor to not more than five feet from 
the floor so they will be convenient for reading. 

5.o43 A battery cut-off key should be associated with 
the connector pegcount registers so they can be 
made inoperative when readings are not being 
taken. This key should be located adjacent to 
the registers and should be properly designated. 

5.05 Test and Verification Distributors 

5.051 Separate access is provided to connect terminals 
for test_purposes from the test board and for 
verifying busy and don't answer conditions by 
operators. The test distributor and verifying 
distributor have 100 terminals and can have access 
to as many as 100 connector groups or a full office 
of 10,000 terminals. Each test connector, one is 
provided for each connector group, is connected to 
a terminal on the banks of the distributors. To 
make a test or a verification call, the last four 
digits of the number are dialed into the distributor, 
the first two digits are effective in the distributor 
and the last two in the test connector. 

5.052 When the operator's switchboard is located in the 
same building with the central office equipmen~, 
direct trunks to the verifying distributors are pro­
vided from the switchboard. 

5.053 When the switchboard is located in a distant building, 
one of several plans can be used by the operators to 
get access to the verifying distributors. 

5.0531 In large offices provide separate trunks 
terminating directly in verifying dis­
tributors. In rare instances can this 
plan be justified. 

5.0532 When the operator trunks are not accessible 
to customers when dialing EAS or toll calls 
into the office, the incoming selector 
fran the operator office can have trunks 
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to the verifying distributors multipled 
to one of its levels. Usually level 0 
is used for this purpose. To verify a 
number, the operator must dial a prefix 
digit and then the last four digits. 

5.0533 Many of the dial offices installed on 
REA projects are provided with one toll 
trtmk group, which is used by the operator 
and will also ultimately be used for 
direct distance dialing by customers of 
incoming calls to the office. Since 
operator verification of busies and the 
ability to override a busy line for 
certain types of emergency calls are 
essential services, it becomes necessary 
to exclude customer access to the veri­
fication feature and one of the following 
plans can be used: 

a. When there are five or more trunks in 
a tributary group, one trunk may be 
assigned for operator use only at the 
toll center and, this would be the only 
trunk given access to the test distributor. 
This trunk should be first choice for out­
going calls at the tributary and first 
choice for the operators at the board. 
It is designated to show that it can be 
used for verification. 

b. For groups of four or less trtmks, only 
the last choice trunk for incoming 
customer dialing calls may be arranged 
for access to the test distributor. It 
would be so designated on the switchboard 
and again would be the first choice for 
operators. Under this plan, incoming 
calls dialed by customers would hunt 
over the entire trunk group and if the 
last choice trunk is the only one idle, 
users could get access to a test con­
nector, if they knew the code, but it 
could not well be done deliberately as 
most calls would go over the trunks with 
no such access. 
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c. The company operating the toll center 
may request use of the code "oo" for 
reaching the verification selector in 
the dial tributary office and this will 
prevent customer access provided the 
call originates at or switches through 
a common control dial system. It is of 
no value where the dial system is of the 
"direct control type." 

5-054 One test distributor is provided for each position 
of test board and one verification distributor is 
provided for each 2,500 terminals or less. 
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GRADED MULTIPLE ARRANGEMENTS 
FOR TRUNKS FROM SELECTOR MULTIPLE 

TO OTHER SELECTORS, TRUNKS OR REPEATERS 

~ELECTORS PER SUBGROUP 

~~~~ 
I rrilil1 

II TRUNKS 

I I l!.!_I_!..!J I 
II r1li'll1 

12TRUNKS 

I I I l.!.!_!.!J I 
I I I ..-rfil-1 

13TRUNKS 

Ill" l.UJ J 
Ill d (fh 

14TRUNKS 

..... l.UJ r 
lllllrll'l 

IS TRUNKS 

....... w
1 llllllf"il 

16TRUNKS 

p11111XI 
II IIIII 

17TRUNKS 

1111111111 
11111111 

IS TRUNKS 

1111111111 
111111111 

19TRUNKS 

40, 10.160:.. 
320 .. 640 ... 

i1111WJ 
.uurm 

16TRUNKS-

:llllllli 
:nurm 

17TRUNKS 

:'llllUJ 
:! lllfTil 

IS TRUNKS 

::llllW 
::n1rrn 

19TRUNKS 

::·uuul 
::!nrm 

20TRUNKS 

:::llUJJ 
::: unn 

21TRUNKS 

::::t~l 
11111 Jl 
1111 

Z3TRUNKS 

11111~1 IIIII 

IIIII II 
IIIII 

25TRUNKS 

*Plans for 20 selectors on II to 15 trunks 
Inclusive are to be used fOr subgroups 
contalnln<J any multiple oF 20 selectors. 
They a.re a.lso used for irreqular 
subgroups contsini"'!! a'ny number of 
selectors em H-15-trunk~>, the reversal 
being placed approximately in the middle 
unless otherwise specif.ed. 

#For subgroups oF u~ t~unks maximum. 

Copyri c;ht 1951, by !ln:er:i can Telephone r, Telegro,rh 

Conpany and reproduced ui th the:; r nerrnission. 

:I IIIII :Ill 
: IJ II 
:II I 

2.7TRUNKS 

m 111 
II I 
II 

II r 
II 

29 TRUNKS 

::II 
::II 
::II 
::II 

31TRUNKS 

Ill 
II I 

Ill 

II I 

Ill 
Ill 

Ill 

Ill 

Ill 
33TRUNKS 

lilt 
II I .. ., 
Ill 6 

Ill r 
Ill 

1111 
Ill 

35TRUNKS 

so. aeo & no 

:::II II IIIII 
Ill 

Ill J I 
Ill 

IIIII 
Ill 

3T TllUI\tiCS 

IIIII 
1111 

II Ill 
Ill 

IIIII 
1111 

IIIII 
Ill 

39 TllUNI(S 

1111 I 
1111 

1111 I 
II II 

IIIII 
II II 

IIIII 
1111 

41 TRUNKS 

II II I 
II II I 

IIIII 
1111 
IIIII 
IIIII 

IIIII 
II II 

43 TRUNic:S 

II II I 

IIIII 
II II I 
IIIII 
IIIII 

II II I 

IIIII 
IIIII 

45 TltUNKS 

FIGURE 1 
Page 1 



REA-'IE & CM-520 

GRADED MULTIPLE ARRANGEMENTS 
FOR TRUNKS FROM SELECTOR MULTIPLE 

TO OTHER SELECTORS, TRUNKS OR REPEATERS 

SELECTORS PER SU&GR.OUP 

. 60. 120, 240 & 480#' 

11111!ill 
: llllffn 

16TRUNKS 

llfiJ !ill 
::nmll 

17TRUNKS 

IIIII !ill 

::lll!rn 
18TRUNKS 

llllf~f 
IIIII II 1111 

19TRUNKS 

11111~1 
lllllll IIIII 

20TRUNKS 

~ 11 1JUU 
:: lnrrn 

21TRUNKS 

:1111~1 :1111 
:uull. 

23TRUNKS 

::rq~f 
.. 

11
111 ::II 

25TRUNKS 

:::II UU 
:::nrrn 

27TRUNKS 

:::11~1 11111
11 I II II 

I I I 
29TRUNKS 

::: :.1~1 
IIIII II 1111 
I I II 

31TRUNKS 

:::.:I ~I IIIII 

IIIII II 
I II 'I 
1111 

33TRUNKS 

11111~1 I II II 
II Ill 

I I Ill ll IIIII 
lilt I 

35TRUNKS 

#For subgroups nf 19 trunks maximum. 

r2o a 240 

:Ill j 
:II I 
:Ill 
H II 
:Ill 
:Ill 

37 TRUNkS 

nq 
Ill r 
1111 
II If 
II II 
Ill 
39 TII;UNKS 

1111 
IIU 
1111 
1111 
I Ill 
1111 
41 TRUt4KS 

If I 
:u 
111 
dl 

4~ TRUNKS 

: I If 
: II I :n 
: Ill 
:· II 
: ul 

45 TJtUNICS 

Copyright 1951, by ,~~erican Telephone & Telegraph Company FIGURE 1 
and reproduced 1-rith their permission. Page 2 



REA-TE & CM-520 

FORMS OF GRADED MULTIPLE FOR SELEC'roR 

MULTIPLE TRUNKS 'ro SEI...Em'ORS, TRUNKS OR REPEATERS 

TO BE USED \-liTH SUBGROUPS OF 30 SELECTORS 

U!!!!!!~l 
11 Trunl{S 

:~!!!!!~~~ 
I I 

: 1 

I I 
I I 

I I 

I I 

I 
I 

I I 
1 I 

I t I 

I I 

I I 
I I I 

I 
1 
I I I 

I I I 
I I 

I I 

I f I 

12 Trunks 

·~I I I I I 
17 TI"W"L~S 

:~1 
18 Trunks 

:I~ I 
I r I 
19 TrunJ;::s 

:: ~ l 
I I I 
20 Trunks FIGl..JRE 1 

PAGE 3 



REA-TE & CM-520 

11 ':'rw.1ks 

12 TrunJm 

13 Trun1:s 

FORI~ OF GRADED l-rr.JLTIPLE FOR SEI8CTOR 

HULTIPLE TRffi'fl\B TO SELECTORS, TRU:NY...S OR REPEATERS 

TO BE USED HITH SUBGROUPS OF 50 llliD 100 SELECTORS 

:1 1111111 
:II II rtn 

18 Trunks 

:::1~!111 
::llirtfl 

· 23 Trunks 

:::1!!1!1 
: : : I I ~ 

24 Trunlcs 

:::i 1 1111 
:::llrtil 

25 Trtmks 

::::1~1 
I I I I I 
: : : 1 r r 

26 Trt.t.."l.ks 

····~~ I I I I 
I I I I 

::::! II 
27 Trunke: 

IIIII~! I I I I f . . 
I I I 1 ~ 

::::J tt 
28 Trtmlcs 

IIIII~! I I I I I 

I I I I I 

: : : : I 1 I 
29 Trunlcs 

:::::~1 
I I I I I 

IIIII I' 
I I I I I I 

30 Trunks 

For 100 selector subgroups, 
50 selectors should be an 
each side of reversal. 

FIGURE 1 
PAGZ 4 



I I 
I I 

I I 

I 

I I 

I I 

I I 

I I 

I I 

I 1 

I I 

I 

I 

I I 

I I 

I I 

I I 

I I 

I I 

I 1 

I I 
I I 

I I ! 
I I 

I I 

I I 

I I 

I p 
I I ~ 

t 
I t 

I I 

: ' ! 
l 

REA-TE & CM-520 

FORMS OF GRADED MULTIPLE FOR SELEC'IORS 

NULTIPLE TRUNKS TO SELECTORS, TRmH<:S OR REPEATERS 

31 Trunks 

32 Trunl{S 

33 Trunl{S 

34 Trunks 

TO Th'!: USED ':·liTH SUBGROUPS OF 100 SELECTORS 

I I 
I I 

I 

- I 

I I 

I I 

35 Trunks 

36 Trunks 

: : t t 

: : t t 
: : I l 
I : t I 
: : f l 
I 

I I 

I I 

I I 

I I 

I I 

I I 

I I 

37 Trunks 

t t I 

~ ~ I 
' t 
I l 

38 Trunks FIGURE 1 
PAGE 5 



REA-TE & CM~ 520 

FORMS OF GRADED MULTIPLE FOR SELECTOR 

l1ULTIPLE TRUNKS TO SELEC'IDRS, TRUNYJ3 OR REPEATERS 

"1'0 BE USED· WITH SUBGROUPS OF 100 SELECTORS 

: : I I ( 
: : : 1 r 

: : I I I 
: : J J I 
: : t 1 I 

4o Trunl;:s 

I I I t , 
I I I ~ 

: : I I l 
: : t I I 
: : I I t 
: : l I t 

41 Tru.nlcs 

I I 

I I I J 

I : I 1 l 

I : r 1 1 
: : I I I 

: : ' J I 42 Trtml:s 

I : : J J 

I I J J 

I I I J l 
I I 

~ J I I I 

I I l l l I I 

43 Trunks 

I I t r r 
I 1 I 

I : : I J 

I : I 1 

: : I I J 

I I l 
l:-1;. Trunlcs 

: : : t I 

: : : I t 
I I I r r 
I I I 

: I I 
I I I I I 
I I I 

45 Trunks 

FIGURE 1 
PAGE 6 



REA-TE & CM-520 

LINEFINDER AND CONNECTOR CAPACITY TABLES 

(In Unit caJ.ls or CCS) 

Number of Linefinders 
Connectors (10 Terminal Access} 

'!'able 10 '!'able 30 
Switches 1.5% DelaY* p:.Ql P:.03 

3 20 16 24 
4 37 30 42 
5 55 46 62 
6 . 77 64 83 
7 98 84 105 
8 122 105 129 

9 144 126 153 
10 168 149 178 
11 192 168 199 
12 218 187 220 
13 242 205 242 
14 270 223 262 

15 296 241 284 
16 324 259 305 
17 352 276 327 
18 38o 294 347 
19 4o8 312 367 
20 436 329 387 
21 462 347 4o6 
22 494 364 425 
23 520 382 444 

24 550 399 463 
25 58o 417 483 
26 610 433 503 
27 64o 451 523 
28 670 468 542 
29 700 485 562 
30 730 502 6o2 

* 1.5 Percent Dial Tone Delay in Excess of 3 Seconds 

FIGURE 2 



RKA-TE & CM-520 

T 
A 
u }20 240 
N 
K 
s 

SEL GAP SEL GRP 

10 -~~ 106 -45 108 

II .}8 IZZ -52 124 

12 .4, 1}8 -58 140 
~ 

-48 •54 .65 •56 ., 
14 ·53 t68 -71 1'10 

15 ·57 182 ·Tl 184 

16 .61 196 .8} 199 

17 .66 210 .88 212 

18 ·'10 224 -94 ZZ6 

19 -74 2~8 1.01 24Z 
20 ·78 252 •·07 256 
21 .8~ 266 ... , 270 

2~ -92 294 •·24 298 

25 1.01 3ZZ 1.}6 ~26 

~ 1.09 348 1 • .48 ~54 

29 •·•9 574 1.60 ~84 

~· 1.26 402 1.72 412 

3~ •• ,4 430 1.84 442 
35 •·44 460 1-97 472 

37 .. , 490 2.08 500 

39 1.6} 520 2.21 5}0 

41 lo72 550 2.,, 560 

43 ,_a, sao 2.46 590 

45 lo91 610 2.58 620 

}20 240 

TRUNKS I 

CCS CAPACITY •• 

STEP-BY-STEP SELECTOR MULTIPLE TABLES 

10 TERMINAL ACCESS 

TABLE 1 

SELECTORS PER SUBGROUP 

160 120 80 60 

CCS CAPACITY PER 

SEL QRP SEL QRP SEL GAP SEL GAP 

.69 110 o92 110 •·liD 112 lo90' 114 

-79 126 I .05 126 1.60 128 2.20 1~2 

.89 142 ,.,a t4Z •• eo 144. 2.50 150 

-99 158 ·-~2 158 2.00 160 2.80 168 

1.08 172 1.45 114 2.20 176 }o07 184 

1.16 186 •·57 188 2.40 192 ,_,, 200 

lo25 200 1.70 204 2.60 208 }.60 216 

•• ,4 214 •• 82 218 2.80 224 3·90 234 

lo43 228 1-95 234 3·00 240 4.20 252 

•·53 244. 2.08 250 ~.2} 258 4-50 270 

1.61 258 2.22 266 ~-43 274 4.80 288 

1.71 274 2-35 282 ,.6~ 290 5-10 }06 

•·90 304 2.60 }12 4o05 324 5·70 342 
2.09 ;}4 2.85 342 4-48 358 6.3() }78 

2.28 ~64 3-10 372 4-90 }92 6.97 418 

2.46 394 3·37 404 5·33 426 7-67 460 

2.65 424 ~-65 4~8 5·78 462 8.34 500 

2.85 456 3·93 472. 6.2} 498 9-17 550 

~-05 488 4.21 505 6.69 535 9·75 585 

,.25 520 4-50 540 7-25 580 - -
3-47 555 4-79 575 7.81 625 - -
,.66 585 5.08 610 a.3a 670 - -
3-84 6t5 5-~8 645 8.88 710 - -
4.06 650 5·67 680 9o}8 750 - -

160 120 .. 80 60 

NON-GRADED GROUPS 

2 ' 4 5 6 7 

t.6 6.9 15 27 . 40 55. 

Cop;yrj.ght 1)51, by /m1erico.n Telepho:1e ~' Telegraph 

Conrnny o.nd rel)rodGced ,,:;_ th their permj_ssion. 

40 20 

SEL QRP SEL 

3·00 120 6.80 

5·45 1~8 7·90 

3·90 156 9al0 

4-40 176 10.20 

~.85 194 11.40 

5-30 212 12.40 

5-75 230 1}.)0 

6.25 250 •4-20 

6.75 270 15.00 

7-30 292 15-70 

7·85 314 -
8.}5 ~34 -
9-40 376 -
10.50 420 -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

40 20 

8 9 
71 88 

FIGURE 3 

T 
R 
u 
N 
K 
s 

GAP 

·~6 10 

158 II 

182 12 

204 I} 

228 14 

248 15 

266 16 

284 17 

300 18 

314 19 

- 20 

- 21 

- 23 

- 25 

- 27 

- 29 

- }I 

- " - 35 

- 37 

- 39 

- 41 

- 43 

- 45 



T 
R 
u 
N 
K 
a 

10 

II 

12 
I} 

14 

15 
16 

17 
18 

19 
20 
21 

2' 
25 

27 

29 
31 

" " '7 

'9 
41 

43 
45 

RM-TB & CM-520 

}20 240 

SEL GRP SEL GRP 

.47 149 .6} 150 

-52 168 .71 170 

·59 188 -79 190 
.65 2o8 .87 210 

·1' 228 ·96 2:50 

·77 246 1.0} 248 
.82 264 1.11 266 

.88 282 1.18 284 

.94 :500 1.26 :5o4 

·99 }18 1.~ :522 
1.05 }56 1.45 ~ 
1.11 :554 1.50 }60 

1.22 :590 1.65 }96 

1.3} 426 1.80 432 
1.44 462 1.95 468 
1.56 498 2.10 505 
l.67 555 2.2? 545 
1.78 570 2.1!4 585 

•·89 605 2.58 620 

2.02 645 2.7} 655 
2.14 685 2.90 695 
2.25 720 ,.o4 no 
2.}6 755 5·19 765 
2.48 795 '·" 805 

,ao 240 

TRUNKS 

CCS CAPACITY 

I 

STEP-BY-STEP SELECTOR MULTIPLE TABLES 

10 TERIItiNAL ACCESS 

TABLE 10 

SELECTORS PER SUBGROUP 

16o 120 eo 60 

CCS CAPACITY PER 

SEL GRP SEL GRP SEL GRP SEL GRP 

·95 152 1.28 •54 1.95 156 2.6} 158 

l.o8 172 1.4§ 174 2.20 176 ,.oo 180 

I .20 192 1.62 194 2.47 198 3·:57 202 

1.3} 212 1.78 214 2.7} 218 }.7} 224 

1.45 232 1.95 2~ 2.98 2,S 4.10 246 

1.56 250 2.12 254 ,.2, 258 4., 266 

1.68 268· 2.27 272 ,.48 278 4-77 286 

1.8o 288 2.4, 292 :5·73 298 5-1:5 ,oa 
1.91 ,o& 2.60 }12 :5·98 }18 ;.so 3}0 

2.0} :524 2.77 :532 4.25 }40 5·90 354 

2.15 :544 2.9, 552 4o50 :560 6.27 576 

2.27 :564 ,.oa :570 4-77 ,a2 6.6, 598 

2. 51 402 5·42 410 5·32 426 7.40 444 
2.74 438 5·75 450 5·88 470 8.17 490 

2.96 474 4.oB 490 6.44 515 9o00 540 

'·'9 510 4-42 550 7·00 560 9·92 595 

5·44 550 4-75 570 7-56 605 10.75 645 

'·'9 590 5.1, 615 8.12 650 11.5e 69S 

5·94 6:50 5-46 655 8.69 695 12.Ja 745 

4.22 615 5·79 695 9·'' 745 - -
4-47 715 6.17 740 10.00 800 - -
4-?2 755 6.54 785 10.6' 850 - -
4-97 ~ 6.87 825 11.25 900 - -
5o25 840 7·25 870 11.87 950 - -

•6o 120 Bo 6o 

NON-GRADED GROUPS 

2 ' 4 5 6 7 

.4 5-4 16 30 "' ~ 84 

Copyright 1951, by American Telephone & Telegraph 
Company and reproduced with their permission. 

40 20 

SEL GRP SEL GRP 

4.10 164 9ol0 182 

4.65 186 10.50 210 

5-25 210 11.90 2~ 

5-85 2~ 1:5.20 264 

6.45 258 14.50 290 

7.00 280 15.80 }16 

7.60 :5o4 17.10 ~ 
8.20 }28 18.2(l 364 
a.8o :552 19.20 :584 

9·45 :578 20.20 4o4 
10.10 404 - -
10.75 450 - -
12.20 1,80 - -
15·25 550 - -
- - - -
- - - -

. - - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -
- - - -

40 20 

8 9 

105 126 . 

FIGURE 4 
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K 
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10 

II 

12 ., 
14 

15 
16 

17 
18 

19 
20 

21 

2:5 

25 

27 
29 

'I 

" :55 

'7 
:59 
41 

43 

45 



T 
R 
u 
I 

10 

II 

12 
13 

•Ia. 
15 
16 

17 
18 
19 
iO 

21 

~ 

25 

~ 
29 ,, 
J3 

35 
J7 

'' ... ,., 
45 

REA-TE & CM-520 

320 2ltD 

aEL GRP IEL GRP 

-52 '" ·70 168 
.58 186 ·79 190 
·'5 208 .88 212 
·72 230 ·91 232 
.78 250 l.05 251&. 
.sq. 270 '·'' 272 
.91 290 1.23 291&. 
·91 310 1.31 314. 

1.03 330 1.,9 ,4 

•·09 350 1.~ '51&. 
1.16 Y10 1.56 J76 
1.22 390 1.64 ,92 

··~ 430 1.81 Ja,,Ja, 
1.47 470 1.97 1&.72 
•·59 510 2.13 510 

•·'12 550 2.JI 555 
1.84. 590 i.a.& 595 
•·91 630 2.67 6160 

12-09 670 2.83 68o 
2.22 710 ,.oo 710 
~-34 750 3•17 760 
2•1&.7 190 ,., Boo 
2.59 830 3·50 8J5 
2.72 870 ,.,, 88o 

320 240 

TRUNKS I 

STEP-BY-STEP SELECTOR MULTIPLE TABLES 
10 TERMINAL ACCESS 

TABLE 20 

SELECTORS PER SUBGROUP 

160 120 8o 60 
CCI CAPACITY PER 

IEL GRP SEL GRP SEL GRP SEL GRP 
1.06 170 I.Jt2 170 2.1a 1'74 2.95 176 
1.20 192 1.60 192 2.45 196 3·30 198 
'·34 211&. I. 7a 211&. 2.7, 21a 3·70 222 

··~ 256 •·97 2,, ,..o, 242 4.10 246 
1.60 256 2.15 25a ~.,o 264 4.50 270 
'·73 276- 2.52 zra ,.,a 286 4-87 292 
l.a, 296 . 2.50 300 ,.a, 306 5·23 , .... ,.,a ,,, 2.67 ,20 Ja,.,o ,2a 5·63 338 
2.10 J36 2.85 Jlt2 4-38 '50 6.04. ,62 
2.2, '56 ,.o, ~ Ja,.65 372 6.1,4 386 
2." ,7a ,.22 386 4·93 591&. 6.67 410 
2.49 39a ,.,a 406 5·23 1&.18 7·20 4.32 
2.74 4J8 3·75 450 5·8o 464. s.oJa, 482 
,.oo 48o 4.os 490 6.38 5'10 a.84. 5,0 
3·25 520 4.4.6 5J5 6.91&. 555 9·75 585 
'·50 560 ~a.. a, 58o 7·50 6oo 10.67 6160 
,.78 605 5o21 625 a.,, 650 ••·50 690 
4.03 645 5-e58 670 a.75 700 12.42 745 
4·31 690 5·96 715 9.1,4 755 IJ.~ Boo 
4.59 7}5 6.29 755 10.13 810 - -
4.88 78o '·'1 Boo 10.81 865 - -
5·1' 825 7·o8 850 Ito 50 920 - -
5·1,4 870 7·1&.6 895 12~., 970 - -
5·72 915 7·88 91&.5 12.'75 1020 - -16o 120 8o 6o 

NON-GRADED GROUPS 
2 ' Ia. 5 ' 7 

CCI CAPACITY 0.7 1·9 20 37 56 76 91 

Cor·~T1c;ht 1?51, b;~· Amer:i.can Telephone ."·. 'i'elegraph 
Cor.:rnny uncl reproduced lii th their pen:Ji ss:Lon. 

160 20 

IEL GAP SEL 

·Ia.. 55 182 ro.ro 
5·f5 206 11.50 
5.ao 232 12.90 
6.160 256 •Ja.-160 
7·05 282 t5.ao 
7·65 306 17.20 
a.,o 332 ra.50 
8.90 }56 19·70 
9·55 382 20.ao 

10.25 4to 21.8o 
10.95 438 -
11.65 46li -
IJ.OO 520 -
14.,a '575 -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

160 20 

8 9 
119 •42 

FIGURE 5 

T 
R 

K 
IC 
I 

GRP 

202 10 
230 II 

258 12 
288 13 
Jl6 •Ia. 
~ 15 
370 16 

394. 17 
1&.16 18 
1&.36 19 

- 20 

- 21 

- 23 

- 25 

- 27 

- 29 

- ,, 
- " - 35 

- 37 

- 39 

- Ia. I 

- 1&.3 

- 1&.5 



REA-TE & CM-520 

T 
ll }20 2ltD 
" .. 
K • SEL GRP SEL GAP 

10 .56 178 ·'15 18o 

II .65 200 -~ 2!02 

12 .69 222 ., -I' -76 ~ 1.0, 246 
.... .a, 2U 1.12 268 ., ·90 288 1.21 290 ., ·" 508 •·29 ,.o 
17 1.05 528 •• ,a ,2 

18 •·09 550 t.48 554. ., ••• 6 570 •·57 576 
2!0 lo25 592 1.65 ,6 

21 •·29 4.12 1.75 4.16 

25 ..... 5 4.56 1.92 4.60 

25 1.56 500 2.o8 500 

rt 1.6; 5110 2.25 5110 
29 •• as 580 2.Jali, 585 ,, ,.,,... 620 2.65 6,0 

" 2.06 660 2.81 675 

" 2.20 705 ,.oo 720 

'7 2.,... '150 , •• 7 760 

" 2.1t8 795 5·55 805 

•• 2.61 855 5·52 ., 
~ 2.7J 875 5·69 885 
... , 2.88 920 5·88 9,0 ,., -

TRUIIC8 

CCI CAPACITY 

I 

STEP-BY ·STEP SELECTOR MULnPLE TABLES 

10 TERMINAL ACCESS 

TABLE 30 

SELECTORS PER SUBGROUP 

160 12!0 8o 60 

CCI CAPACITY PER 

SEL GRP SEL GAP SEL CJRP SEL GAP 

...... 182 •·52 182 2., 186 5·15 188 

1.28 -1.72 a 2.60 208 5·5' 212 

1 ..... 226 1.92 2,0 2.90 2,2 ,_,, 256 

•·55 2118 2.10 252 ,.20 256 ,._, 260 

'·" 210" 2.28 274 5·50 280 ~J..n -1.85 292 2.4.7 ~ 5·78 502 5·'' ,08 

'·" 514. 2.65 ,,a .... 05 524. 5·55 352 

2.09 ,,... 2.S, 5110 .... ,5 5118 5·94. 556 

2.25 '56 ,.02 562 4.-65 510 6-57 582 

2.56 ,78 ,.20 584 .... , ,,... 6.80 408 
2.50 1100 ,.,a 1106 5·25 4.18 1·-- ... ,... 
2.64. 4.22 '•57 4.28 5·5' Ja42 7·'7 11.60 
2.91 4.66 5·95 ... ~ 6.15 4.90 8.50 510 

5-19 510 .... , 520 '·75 5110 ,_,... 560 , ....... "550 .... 71 565 7·'1 585 10.17 610 

5·69 590 5·o8 610 1·94. ,,5 ••·09 "' '·97 ,,5 5·50 660 8.56 685 12·09 725 

.... 25 680 5·92 710 9ol9 755 .,.09 78S 

.... 56 no 6.29 15~ 9.88 190 ..... oo 81&0 

.... 88 780 6.67 800 10.56 Sb; - -
5·19 8,0 7-08 850 llo51 905 - -
5·4.7 875 7·50 900 12.00 960 - -
5·'lS 920 7·88 94.5 12.69 1015 - -
6.0, "' 8.29 995 15•,S 1070 - -

t6G 120 8o 6G 

2 ' ... ' ' 7 

••• '•7 • la2 62 a, 105 

Copyrie;ht 1951, b~r American Telephone <;, Telegraph 
Company and reproduced vrith tl.leir peruission. 

110 ~ 

SEL GRP SEL 

.... 85 1911. 10.10 

5·50 22!0 12.10 

6.15 246 15.60 
6.80 272 l5ol0 

7-4.5 298 16.60 

8.10 524. 18.10 

8.75 550 19.40 

9·110 576 20.60 

10.10 lt04. 21.80 

10.80 it.52 22.80 

••·50 11.60 -
12.20 lt88 -
15·6' 54.5 -
15.00 6oO -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -
- - -

laD • 
8 ' 129 ., 

FIGURE 6 
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CJRP 

214. 10 

24.2 II 

272 12 
,02 I' 
,2 .... 
562 15 
,88 ,, 
4.12 17 

4.56 18 

4.56 19 

- 2V 

- 21 

- 2' 

- 25 

- 27 

- 29 

- ,. 
- " - !5 

- '7 

- " - .... 
- .., 
- ... , 



Trunks 
Per 
Subgrp 

"':l 
H 
0 
§ 
t> 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32 
33 
34 
35 
36 
37 
38 
39 
40 
41 
42 
43 
44 
45 

Table 10 (P : .01) 

STEP-BY-STEP SELEC'l'OR GRADED MULTIPLE TABLES 
10 Terminal Access 

Unit Calls Per Selector and Subgroup Capacity 

Table 20 (P = .02) Table 30 (P : .J3) 
100 Sel.S-G 50 Sel.S-G 30 Sel.S-G 100 Sel.S-G 50 Sel.S-G 30 Sel.S-G 100 Sel.S-G 50 Sel.S-G 30 Se1.S-G 
Sel. Grp. Sel. Grp. Sel. prp. Sel. Grp. Sel. Grp. Sel. Grp. Sel. Grp. Sel. Grp. Sel. Grp. 
1.54 154 3·19 159 5.63 i69 1.72 172 3.58 179 6.23 187 1.84 184 3.80 190 6.64 199 
1.74 174 3.64 182 6.49 195 1.93 193 4.03 201 7.13 213 2.09 209 4.30 215 7·57 227 
1.94 194 4.08 204 1·36 221 2.14 214 4.51 225 8.04 241 2.31 231 4.80 24o 8.51 255 
2.14 214 4.52 226 8.23 247 2.35 235 4.99 249 8.95 269 2.53 253 5.30 265 9.45 284 
2.34 234 4.96 248 9.10 Z76 2.56 256 5.47 Z74 9.87 296 2.75 Z75 5.8o 290 10.4o ":112 
2.54 254 5.4o 270 9·97 299 2.77 277 5·95 298 10.79 324 2.97 297 6.30 315 .11.35 341 
2.74 274 5\84 292 10.83 325 2.98 298 6.43 322 11.71 351 3·20 320 6.80 34o 12.30 369 
2.94 294 6.29 315 11.69 351 3·19 319 6·.91 346 12.63 379 3·43 343 7.30 365 13.25 398 
3-13 313 6.74 337 12.54 376 3.41 341 1·39 370 13-55 4o7 3.66 366 7.80 390 14.20 426 
3·33 333 7.22 361 13.39 402 3.63 363 7.88 394 14.47 434 3.89 389 8.30 415 15.14 454 
3·53 353 1·10 ;385 14.24 427 3.85 ;385 t3.3CS 419 15.39 462 4.12 412 8.82 441 16.07 482 
3·73 373 8.18 4o9 4.07 407 8.89 445 4.34 434 9-35 468 
3·93 393 8.66 433 4.29 429 9.41 471 4.56 456 9·89 495 
4.13 413 9.15 458 4.51 451 9.94 497 4.79 479 10.43 522 
4.34 434 9.65 48":1 4.73 473 10.47 524 5.02 502 10.98 549 
4.54 454 10.16 508 4.96 49~ 11.01 551 5-25 525 11.54 577 
4.74 474 10.68 534 5·19 519 11.55 578 5.48 548 12.10 605 
4.94 494 11.20 560 5.42 542 12.10 605 5.71 571 12.67 634 
5.14 514 11.72 586 5-65 565 12.65 633 5.94 594 13.25 662 
5·34 534 12.24 612 5.88 588 13.20 660 6.17 617 13.81 691 
5·55 555 12.75 b37 6.],1 611 13.75 6ts7 6.40 640 14.37 719 
5.76 576 6.34 634 6.63 663 
5.98 598 6.57 657 6.87 687 
6.20 620 6.80 680 7.11 711 
6.42 642 7.03 703 7.36 736 
6.65 \665 7.26 726 7.61 761 
6.88 688 7.49 749 7-87 787 
7.11 711 7-73 773 8.13 813 
7·35 735 7·98 798 8.4o 84o 
7.69 769 8.23 823 8.67 867 
7·1:.\3 7CS3 ts.LJ.CS ts4CS 8.94 CS94 
8.07 807 8.73 873 9.20 920 
8.31 831 8.98 898 9.46 946 
8.55 855 9.24 924 9.72 972 
8.78 878 9-49 949 ·9·98 998 
9.01 901 9-75 975 10.25 1025 

Ttu.nks 
Per 
Subgrp. 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
.21 
22 
23 
24 
25 
26 
27 
28 
29 
30 
31 
32. 
33 
34 
35 
36 
37 
38 
39 
4o 
41 ' 
42 
43 
44 
45 

rj 

~ 
~ 
t<:l 

Q<> 

~ 
n 

1\) 



EXAMPLE 

Appendix l 
REA-TE & CM-520 

Note Describing Office Used in Example 
Diamond 2 Office (342) 

The office used as an example is designed to accommodate 1,177 working 
lines and 2,306 working terminals. A 2-5 numbering plan is used and 
the equipment is arranged to permit the completion of intraoffice calls 
by dialing the five numerals of the listed number, or if all seven 
digits are dialed the calls will also be completed. Only the last four 
digits will be effective on local intraoffice calls. The full seven 
digits as listed in the directory are to be dialed on calls to the two 
EAS offices. The central office is to be covered by a maintenance man 
several hours each day. 

It is assumed that this office is a tributary of a toll center located 
in another town. If this office were a toll center toll dial equipment 
and the toll switchboard would have to be provided but these would be 
completely separate and distinct from the local dial equipment. Refer 
to Sections 511 and 512 of the TE & CM for details of these toll 
facilities. 

The fundamental traffic information is developed as shown in Appendix l 
and the amounts and arrangement of the equipment as determined from the 
fundamental data is shown in Appendix 2. A trunking schematic is 
included as Appendix 3. 



EXAMPLE 

Fundamental Tra~~ic Data 
Diamond 2 Office (342) 

Appendix l 
TE & CM-520 

Stations Lines 
End 5 Year End 5 Year Class o~ Service Present Period Present Period 

Business l-Party 172 200 172 

Business 2-Party 37 43 25 

Business 4-Party ll 15 5 

Coin Postpay 7 12 1 

Residence l-Party 298 373 298 

Residence 2-Party 502 627 330 

Residence 4-Party 258 322 93 

PBX and Associated (Flat Rate)* 24 31 24 

Rural 293 683 38 

Total Main Stations 1,602 2,306 992 

PBX and Associated (Flat Rate) 178 207 

Extensions 63 82 

Total Stations 1,843 2,595 

*Includes two and three line key sets. Maximum number of trunks in any PBX group is 10. 

- l -

200 

23 

5 

12 

373 

348 

90 

31 

95 

1,177 



Appendix 1 
TE & CM-520 

EXAMPLE 

F\md.amental Traffic Data 
Diamond 2 Office (342) 

Lines, Main Stations and Estimated Originating Busy Hour Traffic 

Class of Service 

Flat Rate, PBX and Coin 

Main 
Stations 

2,306 

Lines 

1,177 

Unit Calls 
Per Line 

1.79 

Connector Terminal Requirements 

Number of Connector Groups 

Assume 24 connector groups for the 2,306 main stations. 

Average working terminals per group 2,306 + 24 = 96. 

Provide 1 rotary hunting and 23 regular groups. 

Regular Connector Terminals 

Total Main Stations 23 x 97 = 2~231 
(including rural, excludes coin; 

Rotary Hunting Connector Terminals 

PBX and Associated Lines 31 

Postpay Coin 12 

Individual Lines 32 

Total 75 

- 2 -

Unit 
Calls 

2,105 



EXAMPLE 

Fundamental Traffic Data 
Diamond 2 Office (342) 

Terminating Unit Calls at Connectors 

Appendix l 
TE & CM::520 

Working Terminal U.C. Per Number 
Type of Connector Groups Per Group Terminal Groups Total U.C. 

Regular 97 .90 23 2,008 
PBX & Associated 31 3.65 ~ ( 113 

(See Note) ( 

Rotary Hunting Individual 32 l.OO ) 1 ( 32 
Coin 12 .483 ) ( 7 

2,160 

NOTE: The PBX and Associated Lines made up of 9 groups of 2 trunks 
each, 3 groups of 3 .trunks each and l group of 4 trunks. 

Assignment of Connector Groups 

Thousand Second Selector Levels 
Groups 1 2 l 4 2 6 1 8 2 0 

4000 R R R R R =Regular 

3000 R R R R R R R R R R 
RH • Rotary Hunting 

2000 R R R RHR R. R R R R 

- 3 -



Level 
0 

(B) 9 

8 

7 

(AR) 6 

(A) " 
(AR) 4 

(AR) 3 

(A) 2 

1 

Traffic 

Office 

658 

357 

Toll 

EXAMPLE 

Fundamental Traf'fic Data 
Diamond 2 Office (342) 

Appendix l 
TE & CM-520 

Distribution of Unit Calls from First Selector Levels 

Diamond (342) Office 

Traffic From 
Subscribers 
lst. Selectors EAS Toll 

Special Service and CLR 152 

Multiple to Level 2 

EAS - Code 658 145 

EAS - Code 357 78 

Reserved 

Reserved 

Second Selectors 273 41 35 

Second Selectors 681 104 88 

Second Selectors 733 lll 94 

Service Code Selectors 53 6 

To and From EAS Offices 
Unit Calls 

Number of Trunks outgo ina Incomi~ Total 

15 (l and 2-Way) 145 170 315 

10 (2-Way) 78 92 170 

9 OUtgoing and 
13 Incoming 152 217 369 

- 4 -



EXAMPLE 

~tndamental Traffic Data 
Diamond 2 Office (342) 

Appendix 1 
TE & CM-520 

Second Selector Multiple Traffic to Connectors-2,000 Group* 

GrouE To Unit Calls 

2,000 Regular 87 

2,900 Regular 87 

2,800 Regular 87 

2,700 Regular 87 

2,6oo Regular 87 

2,500 Regular 87 

2,4oo Rotary Hunting 152 

2,300 Regular 87 

2,200 Regular 87 

2,100 Regular 87 

*The 31 000 and 4,000 groups of second selectors will have 
all working levels assigned to regular connector groups ~th 
87 unit calls per connector group. 

Distribution of U.C. from Levels of Service Code Selectors 

Level To Unit Calls 

0 
9 Reverting ( 119) 27 
8 Dial and Ringer Test (118) 1 (P = .03) 
7 Test Desk (117) 5 
6 Vacant 
5 Vacant 
4 Repair Service (114) 10 
3 Information (113) 21 
2 Vacant 
1 Vacant 

- 5 -



Line Finders 

EXAMPLE 

Appendix 2 
TE & CM-520 

Determination of Switch Quantities 
Diamond 2 Office {342) 

Flat Rate, PBX and Coin Lines : 1.79 U.C. Per Line 

Working Lines per Group 198 x 1. 79 = 354 U .C. per Group 

From Line Finder Table 1.5% D.T. Delay 18 L.F. per Group 

1,177 Lines • 198 = 5 Full Groups + 187 Lines 

187 x 1.79 = 335 U.C. in Partial Group 

From Line Finder Table !I L.F. for Partial Group 

Total Line Finders 5 x 18 + 17 = 107 

Rather than provide the linefinder grouping as determined above with 
one partial group it was found more economical and desirable from an 
equipment layout standpoint to specify six fully equipped linefinder 
groups as 'f'ollows: 

Working Lines per Group 196 x 1.79 = 351 U.C. per Group 
or 17 Line Finders per Group. 

No. of 
Class Groups 

FR., PBX 
& Coin 6 

First Selectors 

Working Lines 
Per Group 

Linefinders 
Per Group 

17 

Total 
Line finders 

102 

Subscriber 1st Selectors, FR, PBX & Coin ••••••••••••••••••.••• = 102 

EAS Incoming 1st Selectors from 658 Office, Combining 1 and 
2-Way (See 1st Selector Level 8),170 U.C .••••••••••••.••••• : 10 

EAS Incoming 1st Selectors from 357 Office, 2-Way, 92 u.c ...•. = 10 

Toll Incoming lst Selectors, 1-Way, 217 U.C •.•••••••••••.••••• = 13 

- 1 -



Appendix 2 
TE & CM-520 

EXAMPLE 

Determination of Switch Quantities 
Diamond 2 Office (342) 

First Selector Multiple 

Level 0 To CLR Operator = 152 U.C. {P = .03) or 9 Trunks. 

Level 8 To OLive 8 (658) EAS, = 145 U.C. Outgoing 
= ~70 U.C. Incoming 

315 U.C. {P : .05) • 15 Trunks 
Combination l & 2-wa~ 

NOTE: Outgoing access to five l-way out and five 2-way trunks. Number of these 
trunks determined from graded multiple table in Section 510. 

~=- 7 To and from ELgin 7 {357) EAS, 78 outgoing 
+ 92 incoming U.C., total 170 (P = .05) = 10 Trunks. 

LevPl 4 To 2nd Selectors (P • .02) 
~or the 15 shelves of first selectors assume that they are equivalent 

to 16 shelves or l6o selectors in selecting a grading pattern. Total 
traffic for the level, 349 U.C. and from the table (Figure 5) for the 
16o selector subgrouping = 19 Trunks. No modification of grade was 
made but the traffic and arrangement of selectors is as follows: 

Theoretical 
i of Number of 

Class Number Number Total Individual 
Selectors Shelves Selectors u.c. u.c. Trunks Grading Pattern 

Subscriber 3 30 80.4 23 3.2 

Subscriber 3 30 80.4 23 3.2 

Subscriber 5 42 112.5 32 4.5 

EAS & Toll 4 33 76.0 22 3.1 

Individual Trunks 14 

Total Second Selectors, Level 4 19 

- 2 -



Appendix 2 
TE & CM-520 

EXAMPLE 

Determination of Switch Quantities 
Diamond 2 Office (342) 

Level 3· To 2nd Selectqrs (P = .02) 
Subscriber lst Selector Traffic 681 U.C. 
Unit Calls delivered by each selector, 681 t 102 - 6.67 
From the table (Figure 5) for 80 selectors = 27 Trunks 
Remaining traffic, 22 x 6.67 = 147 U.C. 

From EAS, 20 Selectors = 104 
From Toll, 13 Selectors = 88 

Total 339 u.c. 

Above shelf arrangement for the second group of 55 selectors assume 
to be equivalent to six shelves. 
From the table (Figure 5) for 6o selectors : 18 Trunks 
The modified grading pattern for this group determined as follows: 

Class Shelf Number 

Theoretical 
Number of 
Individual 

Selectors Number Selectors U.C. 

~of 
Total 
u.c. Trunks Grading Pattern 

Subscriber 9 10 66.7 ) 
) 

Subscriber 10 10 66.7 ) 
39-5 5 lll I J 

·subscriber 11 2 13.4 ) 
) 

Toll 12 3 20.3 ) 29.8 4.0 
) 

Toll 13 10 67.7 ) 

EAS 14 10 52.0 ) 
) 

EAS 15 10 52.0 ) 
4.0 I I l 

Individual Trunks 13 

Total Second Selectors, Level 3, 27 + 18 : 45 

- 3 -



Appendix 2 
TE & CM-520 

EXAMPLE 

Determination of Switch Quantities 
Diamond 2 Office (342) 

Level 2 To 2nd Selectors (P = .02) 
Subscriber 1st Selector Traffic 733 U.C. 
Unit Calls delivered by each selector 733 + 102 = 7.19 
From the table (Figure 5) for 80 selectors = 29 Trunks 
Remaining traffic, 22 x 7.19 • 158 

From EAS) 20 Selectors = 111 
From Toll, 13 Selectors : 94 

363 u.c. 

Above shelf arrangement for the second group of 55 selectors assume 
to be equivalent to 6 shelves. 
From the table (Figure 5) for 6o selectors and 363 Unit Calls = 
19 Trunks. 
The modified grading pattern for this group determined as follows: 

Class Shelf 
Selectors Number 

Subscriber 9 

Subscriber 10 

Subscriber 

Toll 

Toll 

EAS 

EAS 

11 

12 

13 

14 

15 

Number 
Selectors 

10 

10 

2 

3 

10 

10 

u.c. 

71.9 ) 

71.9 ~ 
14.4 ) 

21.7 ~ 
72.3 ~ 
55-5 ) 

55.5 ~ 

'f, of 
Total 
u.c. 

39.6 

29.9 

30.6 

Theoretical 
Number of 
Individual 
Trunks 

5-5 

4.2 

Individual Trunks 14 

Total Second Selectors, Level 2, 29 + 19 = 48 

- 4 -

Grading Pattern 

~ I I I I 
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EXAMPLE 

Determination of Switch Quantities 
Diamond 2 Office (342) 

Level 1 To Service Code Selectors (P : .01) 

Appendix 2 
TE & CM-520 

Adding the Traffic 53+ 6 =59 U.C ••••••••••••••••••••••••••• 6 Trunks 

Trunks from Service Code Selectors 
Code 119 Revertive Call Switches 

27 Unit Calls (P = .01) • 4 

Code .114 Repair Service 

Code 113 Information 

A combined group of trunks to the operating center will be used 
for the 114 and 113 traffic as well as for intercepting. 

The 21 Information U. C. + 10 Repair+ 13 Intercepting = 44 U.C. 
(P = .03) = 2 Trunks 

NOTE: In this case it is assumed that cable pairs are available 
for this separate group, otherwise th~s traffic would have 
been combined with the Assistance and· CLR over the "O" 
channel. 

Second Selector Multiple to Connectors 

To each of the 23 regular connector groups the 87 + unit calls will 
require ~ connectors (P = .01 or Table 10, Figure 2) 

The one rotary hunting connector group with 152 unit calls will 
require 11 connectors. 

Total Connectors: 

23 regular groups of 8 = 
1 rotary hunting group • 

test connectors ~ 

184 
11 
24 (1 per group) 

Intercepting Equipment 

Number intercepting lines, regular groups = 23 
Number intercepting lines, rotary group • 2 
Number trouble intercepting lines = 3 
Number vacant selector level intercepting lines = 2 

Total Intercepting Lines 30 

Number intercept concentrating switches 3 

5 
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