AUSTRALIAN POST OFFICE INTERNAL PLANT
ENGINEERING INSTRUCTION Design, Sect 10

SECTION 10.
EXCHANGE EQUIPMENT LAYOUTS

1. GENERAL.

1.1 Details which must be considered when preparing layouts of 2000 type, pre-2000 type,
and C.B. sleeve control equipment are set out in the following Sections of this
series of Instructions -

Section 5 Safe Floor Loads.

Section — Widths and Lengths of Exchange Buildings.

Section Ceiling Heights for Internal Plant Buildings.

6
7

Section 8 - Locating Columns in New Buildings.
9

Section Areas Including Columns.

Section 11 - Aisles.

Section 12 Passageways — Exchange Equipment other than Manual.

Section 13 - Air Ducts in Exchange Buildings.

Section 14 Cable Design Methods.

Section 15 - Provision of Cable Holes in Buildings.

Reference should also be made to Sections 1-4 when groupings of various classes of
equipment are being arranged in the one building.

1.2 It is realised that in many instances the shape of the floor, space, width of build-
ing, type of building and class of exchange will generally decide the layout of the
equipment.

Figures have been included in this Instruction together with information on the main
points to be considered in arranging satisfactory groupings of equipment racks.

The subject is dealt with under the following headings -

2000 Type ECIUIpmen'[ (See Page 2.)

Layout Procedure.

Grouping Practices for Subscribers' Line Equipment.
Metropolitan Areas.

Present Arrangement of Various Types of Racks.
Country Areas.

Proposed Layout Practices.

Proposed Change from 20-year Layout Planning.
Effect of Changes in Type of Equipment.

Pre 2000 Type Equipment. (see rage 22.)

Typical Layouts.
Grouping of Equipment.
Aisle and Passageway Dimensions.

Manual Exchange Equipment. (see page s5.)

General Provision.
Types of Buildings.
Location of Manual Positions in Switchrooms.
General Methods of Layout and Installation.

Distribution CI. Page 1. Issue 1, November, 1955.



INTERNAL PLANT
Design, Sect 10

2. 2000 TYPE EQUIPMENT.

2.1 Layout Procedure.

Layout of Equipment in Buildings. The details included in Table A provide a ready
means for determining the maximum number of rows of 2000 type racks which can be
sited in an equipment room of any given length. The number of racks in each row is
dependent on the position of the M.D.F., the cable entry arrangements and the
position of any columns in the building.

The transparent rack layout shown in Fig. 1 will also provide a ready means of
ascertaining the maximum number of racks which can be installed on the floor area.
Table A, in conjunction with a transparent drawing which includes a pattern of racks
correctly sited with respect to standard aisle spacing, will enable the Engineer
planning a layout to arrange the position of the racks even when columns are included
in any given floor area.

A 2000 type layout rule, can be used to aid in the preparation of layouts in areas
not including columns.

Association of Equipment. The best arrangement of equipment for operating and main-
tenance reasons, as well as for cabling economies is one in which the switches perform-
ing like functions are arranged in one group, that is, the subscribers’ line equipment
should be placed in one group, the first selectors in another group, the relay set
racks in another, etc., and in no circumstances shall racks performing one function

be separated by racks performing another function, except when a fold over layout is
introduced.

2.2 Grouping practices for Subscribers’' Line Equipment.

Where the ultimate capacity exceeds 1200 lines, subscribers’ equipment should be
arranged in uniform groupings of 1200 lines or 1000 lines. Various combinations of
racks serving subscribers' equipment are shown in the Figs. included in the equipment
grouping arrangements. (See pages 26-40.)

For Exchanges under 1200 Lines Maximum Capacity, reference to typical layouts included
in Section 4 of this Instruction will provide a guide to approved arrangements of

equipment for layouts in such buildings as portable exchanges, garage building units,
etc.

2.3 Metropolitan Areas.

Branch Exchange Buildings.

Because branch exchange buildings are generally planned for fixed capacities of 4800
and 9600 lines, exchange layouts have developed accordingly on these capacities. The
capacities are related to the allotment of a level and/or the sharing of a level.

Depending on the 20-year development figures and the initial building to be provided,
the equipment is laid out on either a 9600 line layout, two 4800 line layouts employ-
ing a "folded-over" principle, or 4800 lines where the 20-year development figures
will not exceed that number of lines.

The 9600 line layout should not be adopted unless the initial installation will
exceed 3600 lines at the 5-year period, or where the development will exceed 4800
lines before 10 years.

The "fold over" type of layout should be provided in most instances, particularly
where the initial installation is within the range of 1200 or 2400, or where
4800 lines will not be needed under 10 years.
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In some instances a 2400 line layout will apply to exchanges in permanent build-
ings where that figure will not be exceeded in 20 years, although it is not

general practice to have layouts of this capacity, other than in country areas.

Main Exchanges.

The planning of main exchanges, shall be related to 20-year and post 20-year
periods and should provide -

(i) A 9600 line layout for subscribers’ line equipment where only one level
will be allotted to the exchange, and

(ii) Two or more 9600 line layouts for subscribers’' equipment when more than
one level will be allotted to the exchange.

(iii) Sufficient floor space to meet the Junction requirements for the network,
in relation to the subscribers' equipment and through calls.

The design of main exchanges situated in large networks generally calls for the pro-
vision of considerable building space at the erection stage in order to provide for
junction equipment requirements. The development figures, in association with other
long term planning aspects, generally dictate the space to be allotted for subscribers'’
line equipment racks.

City Main and Co-Main exchanges, because the accommodation is generally in multi-
storey buildings, it is usual to provide for more than one 10,000 line unit or
equipment at each building. Each 10,000 line unit should be considered separately
for cabling and other engineering aspects, except for common M.D.F., power plant,
etc..

2.4 Present Arrangements of Various Types of Racks.

Subscribers’' Line Equipment Rack Grouping. When planning layouts of subscribers’
equipment racks the aim should be to provide 1200 line groups in branch or main
exchanges where the width of the building permits. Where this is not possible
uniform grouping, determined by building widths and columns should be selected from
the various grouping arrangements detailed in the figures included in the equipment
groupings arrangements (see pages 26-40).

The foregoing arrangement of Subscribers' Line Equipment racks applies to the use
of standard 2000 type equipment using uniselector racks of 300 capacity and Final
Selector racks either of 600 lines or of 400 lines capacity. Consideration is
being given to the development of equipment to provide for 1000 line Suites for
Subscribers’' Line Equipment. A supplementary instruction will be issued when firm
details are available.

Other Switching Equipment Racks. The location of other main 2000 type equipment
racks including selectors, repeaters, discriminating selector repeaters and large
group final selectors, is determined by -

(i) Operating and maintenance considerations,
(ii) Cabling economies between each switching rank or the M.D.F.,
(iii) The need for meeting growth in any rank.

Various diagrams are included with this Instruction to illustrate the grouping
arrangements of each stage to meet the condition laid down.

Section 14 "Cabling Design Methods” should be studied before determining the areas
selected for each switching rank.
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Where growth in any rank cannot be accurately determined, it may be desirable for
two adjacent ranks of equipment to grow towards each other.

The principles to be considered to provide for growth are illustrated in the Figs.
attached.

The location of meter, routine control and access racks, when required, T.D.F.,
T.C.F., I.D.F., A.E.R., M.A.R., F.P.R. and miscellaneous Relay Set Racks, should be
arranged to obtain economy in cabling and their close proximity to associated equip-
ment, for example, the F.D.R. should be adjacent to M.D.F.

A Table is included to assist in the selection of the most suitable positions for
each minor type rack.

2.5 Typical Layouts.

Typical layouts are included in this Instruction for a -
(i) Co-Main Exchange.
(ii) Main Exchange.
(iii) Branch Exchange.
(iv) Garage Type Exchange. See Section 4.
(v) Portable Exchange. See Section 4.
(vi) Minor Capacity Exchange. See Section 4.

2.6 Country Areas.

Country Automatic exchange capacities vary considerably and the size of building and
layout provided are governed by factors stated in Section 4. The same 1200 line or
1000 line groupings of subscribers'’ equipment as indicated for metropolitan layouts
should be used. Typical ultimate capacities are 1200, 2400 and 3600 lines.

Where larger groups of lines are involved, special layouts should be developed. The
positions selected for the associated trunk Switching and Long Line equipment should
conform to the principles discussed in Section 4.

2.7 Proposed Layout Practices.

New Features in layout have been developed for branch exchanges which employ a 7-rack
suite for 1200 subscribers' lines.

It will be seen in the drawings that the previously accepted locations of the D.S.R.
and the various selector ranks have been modified and they are -

(i) Four D.S.R's ranks in rows in appropriate positions match the four U.S.
racks in the 1200 line (7 rack) equipment groups to achieve cable economy.

(ii) Three F.S. racks are included in each line equipment group. They in turn
are matched by three 4th selectors in each row with the remaining 4ths
included in succeeding rows of three,

(iii) The 3rd selector racks have also been grouped to ensure cabling follows an
economical cyclic course.

(iv) The miscellaneous equipment racks including meter, routiner control and AER

and MAR, etc., are centred into the layout to reduce ineffective maintenance
time.
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This revised arrangement of racks in a standard branch exchange employing a 1200 line
suite has been developed following on a study of cabling practices to obtain economy.
The cabling practice which will be introduced to meet this layout is detailed in
Section 14 of these Instructions.

The principles which determine this method for laying out equipment are -

(i) Each succeeding rank of equipment should occupy the same length and have the
same number of racks in a row, or part of row.

(ii) A cyclic cabling arrangement should be used to economise in cable used.
(iii) Improved cabling methods are obtained.

(iv) Assist staff operating and maintaining plant by a reduction in necessary
movement between succeeding ranks.

2.8 Proposed Change from 20-year Layout Planning.

The foregoing details all relate to the layout of equipment based on the general
acceptance of 20-year planning.

A revision in present planning practices, particularly in regard to the use of 20-
year equipment layouts should be introduced with the issue of this Instruction.

The accepted principles of line equipment grouping and association of other equip-
ment racks still apply but variable factors indicated in the following paragraphs

must be taken into account in future.

Effect in Changes in Types of Equipment.

A survey of the dates on which the various types of automatic exchange equipment
have been introduced, together with the modifications to individual types of
equipment which have occurred during the period in which the equipment has been
available for purchase, indicates that changes in type and operating principles

have occurred with some degree of regularity. In fact after the passage of very

few years a new equipment or a modification in the type has taken place. The effect
of this is that comparatively few exchanges have one type of equipment installed in
the area provided originally for the original 20-year equipment layout.

When a change in type has been introduced, the dimensions of either the base of the
unit or rack, the height of the equipment or the capacity of the rack has varied
considerably from the original plant purchased.

Typical examples are -

Keith Plunger Line Units - base dimensions 1'10” x 2'10" or 3'2" compared with
Rotary Line Switch Units 1'10" x 4'.

Pre-2000 Line Units and Trunk Boards, height 9'1-9/16" compared with 10'6*" for
2000 type racks.

2000 type equipment racks - width 4'6" compared with 4'3"” of the Siemens No. 17
rack.

Apart from the changes in the physical dimensions of the racks, their capacity in
subscribers’' line circuits has also been altered.

2.9 Floor Areas. The difference in the floor area for 1200 lines of subscribers' equip-
ment between pre-2000 type line units and 2000 type racks is 48' x 1'10" compared
with 31'6" x 1'3%" excluding passageways.
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The changes in the physical dimensions of the racks supplied by different contractors,
coupled with 20-year layout initially spread over complete floor areas, brings about

one or more of the following:-
(i) Rearrangements in cabling schemes;
(ii) Revisions of layouts;
(iii) Alterations to overhead runway and supporting superstructure;

(iv) Complete replacement of existing plants;

(v) Extensions in the newer types of plant.

For example the installation of 2000 type racks in areas between racks of pre-2000
type equipment introduces difficulties which result in waste in manhours and material.

2.10 New Planning Approach. In order to prevent as much as possible such subsequent re-

arrangements when new types of plant are introduced, the following approach is to be
considered when planning the layout of equipment -

(i) A 20-year plan should be developed to determine the floor areas for the
equipment.

(ii) The plan should take into account the possibilities of a change in plant
within the planned period. The planned floor areas must be adequate to

meet requirements and shall be determined on the principles detailed pre-
viously in this instruction.

As periodical introduction of new types of equipment must be contemplated, the layout
prepared should be based on -

(a) Providing for a 20-year period if the original date of introduction of the

type of equipment proposed is reasonably close to the time the layout is
prepared.

(b) When the new plant has been in use for 5 years, all subsequent planning for
new installations shall be reduced to a 10-year layout requirement.

(c) When the new plant has been in use for 10 years, all subsequent planning for
new installations shall be reduced to a 5-year space requirement.

(d) When the plant has been in use for 15-years, layouts should be confined to a
small section of the floor area. Temporary installations may be effected in
some instances where knowledge of the introduction of new types of equipment
is available. The possibility of using material recovered from other
exchanges of the same type for re-installation naturally would influence
the layout proposed at such a stage in the life of the original plant.
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TRANSPARENT DRAWING OF RACKS
AT STANDARD SPACING

FLOOR PLAN
OF BUILDING

FIG. 1. USING A TRANSPARENT OUTLINE TO LAYOUT

RACKS IN AN AREA WITH COLUMNS.
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FIG. 2. EQUIPMENT GROUPING FOR CABLE ECONOMY.

Page 9. Issue 1, November, 1955.



AUSTRALIAN POST OFFICE INTERNAL PLANT
ENGINEERING INSTRUCTION Design, Sect 10

CLEAR OF NIBS ETC.

b8 - T =
~ NOTE 2 i
| Fe—memm— - . :
I b e e o - o — - — — e e w— —— —— — — — — — -4 '
* | cC- T T = = — 2 !
e e ot o v e e T et e v — —— S — — — —— —— =)
ASN
18|0.5.R|D.SRIDOSRTJ0OSRIDSRIDSR]DS.R]
17[DSR]|DSR|DSR]|DSR|DSR]DS.R]DSR] &
3
16| D.S.R]D.S.R]|D.S.R|DSR|DS.R]DSR.|DSR.] X
W
' 15[0.5.R.]D.5.R|D.S.R.[TOE|TDFE [7DF | ] ] 2
l{) p¥
o ml3s T 3s T35 T35 T3s. ] 351 351 RPELE e
N CLEAR
13EsafesaTal 35. | 35. ] 3S. ] 35. [ 35 [7cF]
12[%3. | 45 | 45 | 4s. |45 | #3. ] ]
1 nlas. las. | 4s. | 45. | 4.5, ksAlasdusTodusTor]
_Q NOTE |,
s | wplus. jus. fus. Jus. | Fs. | F£Fs. | Fs. |
of Us. JUS. JUus JUs JFs. | Fs. | Fs. ] 'uL
q
sltus. .| vus. Jus. Jus. | Fs. | Fs. | £s. | '2
7t vs. J us. | us. | us | Fs. | £Ss. | Fs. | l
— 2'.”"%—4 31'-6" :Tl: 6'-0"*-3'-7«--.4"0;
Y elus [ us [ us JTuvs. T £Fs T Es. T Fs ]
24 5[UsS. J US | US. JUS. | Fs. | £s. | £5.]
o
4lus. | us | us | vus. | Fs. | £s. | £s. ]
alvssTus T us Jus | Fs [ Fs. | Fs. ]
—~FSA.~ i
2malTalma]l | | [FSLG. |USLG.] Rincird AERIMARIMAR] }——-—- —~--
) |
! [MSTMETM7MEMS [ ma MM MT | [F]5[D]17} :
ROUTINER & Q
TRAFFIC CONTROL. o()
l (@) Layout 1 for 9600 Lines - 6 Figure Numbering.

FIG. 3. TYPICAL BRANCH EXCHANGE LAYOUTS.

The layouts on this and pages 11, 12 and 13 can be placed in single storey, mezzanine type
or two-story buildings. (See notes on page 13.)
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FIG. 3. TYPICAL BRANCH EXCHANGE LAYOUTS.

The layouts on this and pages 10, 12 and 13 can be placed in single storey, mezzanine type
or two-story buildings.

(See notes on page 13.)
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(c) Layout 3 for 4800 Lines - 6 Figure Numbering.

FIG. 3. TYPICAL BRANCH EXCHANGE LAYOUTS.

The layouts on this and pages 10, 11 and 13 can be placed in single storey, mezzanine type
or two-story buildings. (See notes on page 13.)
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-2 FIG. 3. TYPICAL BRANCH EXCHANGE LAYOUTS.

The layouts on this and pages 10, 11 and 12 can be placed in single storey,
mezzanine type or two-story buildings.

NOTES: 1. The passageway between rows 10 and 11 in layouts 1 and 2 and 8 and 9 in

layouts 3 and 4 is provided for access to power room. So that this passage-
way can centre on the entrance to the power room rows 1 and 2 in layouts 1
and 2 can be moved to rear group of equipment if desired.

2. Dotted space for 7 figure numbering. This additional space to be determined
taking into account the proposed trunking, i.e. possibility of sub-mains, 2
or 3 figure D.S.R’'s etc.

3. Dimension shown thus @ to be in accordance with details supplied in
(a) Section 6 Length and Widths of Buildings. (b) Section 12 Passageways.
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UNISELECTOR RACKS,

FINAL SELECTOR RACKS.

IST SELECTOR RACKS.

2% SELECTOR RACKS.

2" SELECTOR RACKS.

3% SELECTOR RACKS.

3% SELECTOR RACKS.

AT SELECTOR RACKS.

AT SELECTOR RACKS.

FINAL SELECTOR RACKS.

FINAL SELECTOR RACKS.

M.D.F. & UNISELECTOR RACKS.

METER RACKS.

FINAL SELECTOR RACKS.

R3S R. T.C.F. 2A & M.D.F.
R.5.R. T.C.F. 3A & M.D.F.
AE.R. EQUIPMENT CENTRE.
F.P.R. M.D.F.

M.AR. TEST DESK.

T.D.F. (UNISELECTORS) UNISELECTOR. RACKS,

T.C.F. 1A (UNISEL'S.,INC. JUNCS., I*" SEL'S,)

M.D.F,, UNISEL, & 1T SEL. RACKS.

T.C.F. 2A (13 SEUS. LOC, LEV,, INC. JUNC'S., R.S.R, 2" SELS.)

M.D.F., R.S.R., 1" SEL. & 2" SEL. RACKS.

(@)

T.C.F. 3A (2™ SEUS. LOC.LEV.,, R.S.R., 3" SEUS.)

R.S.R., 2" SEL. & 3" SEL. RACKS,

T.C.F. 4A (3" SEL.OUTLETS, 4™ SELS.)

ApmZ rrr>4n=—

Main

3% SEL. & 4™ SEL. RACKS,
TRAFFIC REC. CONTROL RACKS. EQUIPMENT _CENTRE. Exchunge.
TRAFFIC REC. ACC. RACKS. (V7 SEV'S.) ROUTINER ACC. RACKS. (%! SEUS.)
TRAFFIC REC. ACC. RACKS. (2" SELS.) ROUTINER ACC. RACKS. (2° SELU'S)
TRAFFIC REC. ACC. RACKS. (3% SEU'S.) ROUTINER ACC. RACKS. (3% SEL'S)
TRAFFIC REC. ACC. RACKS. (4™ SELS.) ROUTINER ACC. RACKS. (4™ SEU'S.)
TRAFFIC REC. ACC. RACKS. (FIN, SEU'S.) ROUTINER ACC. RACKS.. (FIN.SEL'S)
ROUTINER CONTROL RACKS., ) EQUIPMENT: CENTRE.
ROUTINER ACC. RACKS. (1% SEUS.) T.C.F, 1A
ROUTINER ACC. RACKS. (2 SEUS.) T.C.F. 2A
ROUTINER ACC. RACKS. (3% SEUS) T.C.F. 3A
ROUTINER ACC. RACKS. (4" SELS) T.C.F. 4A
ROUTINER AcCC. RACKS. (FIN. SEL'S) 4™ SEL. 2 FINAL SEL. RACKS.

UNISELECTOR RACKS.

FINAL SELECTOR RACKS.

D.S.R. RACKS.

3" SELECTOR RACKS.

3Re SELECTOR RACKS.

4™ SELECTOR RACKS.

4™ SELECTOR RACKS.

FINAL SELECTOR RACKS.

FINAL SELECTOR RACKS.

M.D.F. & UNISEL. RACKS.

METER RACKS

FINAL SELECTOR RACKS.

R.S.R. (MISCELLANEQUS) M.D.F.

A.E.R. EQUIPMENT CENTRE.
F.P.R. M.D.F.

MAR. I TEST DESK.

M. A R. 2. (JUNC.GUARD RLYS.)

D.S.R. RACKS.

T.D.F. (UNISELECTORS)

UNISELECTOR RACKS.

T.D.F. (JUNC.HUNTS & D.S.R. LEVS.)

D.S5.R. RACKS.

TCFIA (DSR.LOC. LEY, INC.JUNCS, 30 SELS.)

M.DF, DSR. & 3 SEL RACKS.

TCF2A (3"° SEL. OUTLETS, 4T*SELS.)

3% & 4™ SELECTOR RACKS.

ROUTINER CONTROL RACKS

EQUIPMENT CENTRE.

TRAFFIC REC. CONTROL RACK

EQUIPMENT CENTRE.

TRAFFIC REC. ACC. RACKS (D.S.R.)

US. TDF

TRAFFIC. REC. ACC. RACKS (3% SEL3)

ROUTINER ACC. RACKS (3P SEL® )

TRAFFIC REC. ACC. RACKS (4™ SEL?)

ROUTINER ACC. RACKS (47 SEL®)

oP>MZ rrrpe-Hnz—

TRAFFIC REC. ACC. RACKS (FIN.SEL®)

ROUTINER ACC. RACKS (FIN. SELS)

ROUTINER ACC. RACKS (3R SELS)

TC.F. 1A,

ROUTINER ACC. RACKS (4™SEL?)

TC.F. 2A.

ROUTINER ACC. RACKS (FIN.SELY)

4™ & FINAL SELECTOR RACKS.

FIG. 4.

EQUIPMENT FOR SITING VARIOUS TYPES OF RACKS.
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(3 UNLESS OTHERWISE DESIGNATED DENCTES CABLE

HOLE THROUGH FLOCR.
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For econamical placing of test desks and
position of R.S. Racks for cable
eoonamy see Seotions 14, 18 and 21,
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FIG. 5. 2000 TYPE CO-MAIN EX CHANGE
FIG. 5.
(THIS IS NOT REGARDED AS AN EXAMPLE OF GOOD BUILDING DESIGN BECAUSE OF THE SITE LIMITATIONS.)
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Layout for 9600 Lines.

racks 1-4 & 3rd selector racks 3A-3C.

Using Track & Lane Cabling. T.C.F's mounted on

F.S., G.S. & D.S.R. Racks.

FIG. 7. 2000 TYPE BRANCH EXCHANGE LAYOUT.

This layout illustrates the "Cyclic” arrangement described in Section 14 for
cabling economy. It is suitable for "Lane & Track” cabling methods.

D.S.R.

Routiner access switches mounted on

Page 17. Issue 1, November, 1955.
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| crom—— |
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(i) Two separate 4800 line layouts are illustrated
employing the "Fold-over" principle,

(ii) Various positions are shown for econamic
cabling arrangements including -

(a) Direct Path Holes;
(b) Grid Holes;

(c) End of Row Holes, S
: l - y : , < ) N
; N

e i e e 3
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FIG. 8. TWO-STOREY BRANCH EXCHANGE.
LAYOUT OF EQUIPMENT ON FIRST FLOOR.
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S
[N
N
THIS SKETCH SHOWS DEVELOPMENT N3
N ORIGINAL INSTALLATION FOR C.8. Ei
AND RESERVE AREA REQUIRED 1200 LINE 2000 TYPE Q§
FOR ULTIMATE AUTO. EXCKANGE Av7o. . . .
Coomins a5 meaumeo sex caroor. zavza i & (a) Typical layouts showing locations
= ° . .
) of Exchange and Trunk Switching
Equipment.
3 TX W XY X7 (b) Reserved areas (approx 25%

above planned requirements.
LAYOUT TK. AUTO AND C.8 RACKS 1200 LINES

NOTE: Additional area provided
oy 30" is to cater for long term
R ACOTIMNAL TR AT M s development of automatic
trunk equipment. This
reserved area may be used
for the installation of
C.B. rack equipment and
if such plant is to be
installed before the
automatic exchange is
established.

p "
3

G
&S
SEE NOTE . ?
ROON SIZE /¥ C& NOT REQUNRED.

I 5 S—

230"

ROOM STZE ALLONING FOR WIERIN CE5.WOMING.

[ "heserves ror 1700 e co FoiR )

VRACKS PEMOWG CONVERSION TO AUTO. I'
1
| SR S ——

- e

1200 Line Layout.

NOTES: 1. Figures shown [3'0"] are variable in small dimensions due to wall irregularities.

2. Layouts are typical. Developed to determine physical dimensions of switch
room only.

3. Should trunk automatic require additional space room could be 48'6" wide pro-
viding 3 rack suites for this purpose.

[ 756 (75 ¢ 1 #A54] \
D %
AUTD. FX.
sl .
L
°
(28.50]267c 2852|2675 4]

00"

:
:
5
:
|
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| e |

T~ " RACKS PENDING CONVERSION TO AUTO. : RESEXVED FOR 2000 LW CB. 5w
| | RACKS AENDING COVVERSIOW TO AUTR |

| P e e P e B s o L

| #e FOR 2400 LINE C8.EQUIR 1
|

t+ —t-

AODITIONAL SPUCE PERMITS AUTO. GROWTIN TO 3IE00 LINES ULY.

SAocE AvTO W MOIOLINES ULT.

3600 Line Layout. 2400 Line Layout.

FIG. 9. COUNTRY EXCHANGES.
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FIG. 10. SINGLE STOREY BRANCH EXCHANGE - 2400 LINE LAYOUT.

Suitable for Country Exchanges.
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| [ ﬂ

F." EQUIPMENT EQUIPMENT
I: I

2
i EQUIPMENT l

20 YEAR PLAN 10 YEAR PLAN

EQUIPMENT

| EQUIPMENT |

5 YEAR PLAN TEMPORARY PLANT
FIG. 11. PROPOSED PLANNING APPROACH FOR
THE LAYOUT OF EQUIPMENT.

(Based on the ideas discussed in the text regarding thee effects on layouts due to changes
in the design of equipment.)
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3. PRE-2000 TYPE EQUIPMENT.

3.1 Typical layouts of main and branch pre-2000 type exchanges have been included and
these indicate the grouping of the various ranks of equipment to ensure economy in
cabling and floor areas.

Figs. have been included to show the allowed aisle and passageway dimensions when
preparing layouts for this equipment.

--|:‘l'|-rL
LL T T 1 Jtw _
o KEITH L.S. UNITS ST. L.
L LI 1T 1 ]‘w' 500 LINE SARTE.
w3 Ly
1 1 1 _?_0'
ig" KEITH L.S. UHHTS P.BX.
| N I [ 4w 200 LINE SUITE.
L3
o
o,
- STROWSER L.S. UNITS 1000 LINE SUITE.
¢ | | | S | 1. "ox
p | ] | L1 Javy "‘ L 1 3¢
< w0 3l tﬁ
¢ ¥ AISLE 20" 28, e
g | ] 1 1] -!-i— T 1 [ [ 1
z 4‘0‘ PASSAGE 3’1"
2 . )
- TRUNK |BOARGS
& o
[ ] ~N
2 PASSASE 30" -
3 2
( REDUCE ' "' 7]
o WIDTH OF 94‘ T
g counuaLoq Py Py
2 Fom T .
b3

MINOR PASSAGE 2’6"

SIDE PASSAGES:- DIMENSIONS CLEAR
OF Ni1BS.

FIG. 12. PRE-2000 TYPE LAYOUTS. DIMENSIONS
OF AISLES AND PASSAGEWAYS.
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(a) First Floor. (see Fig. 14b for second floor)

Including

(i) subscribers’' equipment, and ,

(ii) local and incoming first selectors.

FIG. 14. PRE-2000 TYPE MAIN EXCHANGE.
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(iv) Jjunction equipment.

(i) second,

(ii) third,
(iii) fourth selectors,

(b) Second Floor. (see Fig. 14a for first floor)

Includin

FIG. 14. PRE-2000 TYPE MAIN EXCHANGE.
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4. ADDITIONAL INFORMATION.

4.1 The following has been included to assist the Design Engineer in the preparation of
Exchange Equipment layouts and to determine the floor area requirements for various
classes of exchanges.

4.2 Equipment Grouping Arrangements. (See below.)

This includes details of various groupings of subscribers equipment, the symbols to
be used in the preparation of floor plans and approved methods for grouping various
ranks of equipment.

4.3 Assessing Floor Areas for Exchanges. (See page 40.)
(2000 Type)

This includes a number of tables which can be utilised to determine the equivalent
number of 4'6" racks for Branch, Main and Country exchanges of various capacities
related to selected calling rates per line.

The method of application is included.

5. EQUIPMENT GROUPING ARRANGEMENTS.

5.1 The information detailed in the following sheets (Figs. 15-27) shown -

(i) Various combinations of Subscribers’' Equipment Racks employing Final
Selector Racks Types 1-6 as shown in Fig. 15.

(ii) Provision for Growth of Ranks of Equipment.

(iii) Rack accommodation and standard rack numbering.

(iv) Method of showing racks on layout of equipment and cable plan drawings.
(v) Method of illustration M.D.F. on Floor Plans.

(vi) Details of Pre-2000 type equipment.
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G.S.
] &S| Gre SELECTOR ROUTINER CONTROL
vt FiNAL , :
& o3k pse. , ;
2SN RELAY SET REP. ] u
—] 1-6" | - 1-6" |~
TEST ROUTINER  AND
RACK TRAFFIC RECORDERS
Ak Covr| TRAFFIC RECORDER CONTROL.

2.1 rearric recoroEr AccEss

conT.| ROUTINER CONTROL

&8 | GROUP SELECTOR ROUTINER ACCESS.

RTNR.| COMPOSITE TRAFFIC RECORDER AND
TRACC.| ROUTINER ACCESS.

COMPOSITE RACKS

SHELVES E,F.G.H. SHELVES SHELVES C.D.EF.GH. -
SHELVES A,8,C.D. G. SHELVES ABC.D.EF SHELVES
2% MU 1 4" MU2B
4™ MU 24 - MU (8 4th MU LA U 2 A [APMUIE 4T MU 1A
4M_MUIB | AMMU 28
4t _MU 1A Ath_MU IR 4MAU2A I FLIRVITIYY I?J.uuxa I ath Mu2 A |
CORRECT INCORRECT

THE SIDE OF THE TRIANGLE NOT THE APEX SHOULD BE ADJACENT TO
OTHER RACKS OF SAME GROUP.

FIG. 23. 2000 TYPE EQUIPMENT, RACK ACCOMMODATION

AND STANDARD RACK NUMBERING.
(See Figs. 21 and 22 also.)
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o " "
METHOD OF SHOWING ON CABLE PLAN DRAWINGS. AT SCALE%' ()
GUARD RAIL SHOWN IN EQUIPMENT AISLE ONLY.

PORTION OF RACK BELOW RUNWAY NOT SHOWN.

13" ..
- 216

o
nIS
Y

[ ——

)

SPACE BETWEEN
~<-GUARD RAILS IN—/ ft————— RUNWAY ———————
EQUIPMENT AISLE.

33 >

RUNWAY
< —— '_i

)

— rd
5 U L—u' TIE
LADDER : : BARS
TRACK . . |
 ———2 - a% —_— ]
:IN ¥= 5" rQ
L ]
N
o
EQUIPMENT WIRING
AISLE AISLE
C LF—)
lh

4

5"X 35X5 ANGLE

2”8

4"X 2" WOODEN PLINTH

us-1

METHOD OF SHOWING ON
LAYOUT OF EQUIPMENT
DRAWINGS AT SCALE i--l'-O"

FIG. 24. 2000 TYPE EQUIPMENT METHOD OF SHOWING
RACKS ON LAYOUT OF EQUIPMENT AND CABLE
PLAN DRAWINGS.
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METHOD OF SHOWING ON
CABLE PLAN DRAWINGS.

SCALE-_ %“‘_’ '.-O”/

LINE SIDE

GUARD RAI L\

o
T "
g
g
L
RIS
) g '-T
0
le—F —

velve

N
Y -
\ |
1 1l
METHOD OF SHOWING ON ‘ e I
LAYOUT OF EQUIPMENT DRAWINGS !S
SCALE:~ L=1'-0Y Q
;2
-
ON EQUIPT. ON CABLE ———t ia‘
LAYOUT PLANS |64
. ——|eouierT.
ACTUAL | ULTIMATE| OIM.| oIM. | 0IM.| DIM.| DIM. | sipe
WIDTH [No OF BAYS| A | B | ¢ o | g —
4-1" |ersover | F | 2 | st | & | F L_A-——..;-B-'
T 3 5" u 0" 2"
ek 2l 10 99 - L 2“_. 2 _1 8 GUARD RAIL
2-9" |uptoso| & | F |2k & | %
FIG. 25. 2000 TYPE EQUIPMENT, METHOD OF SHOWING

M.DF. ON LAYOUT OF EQUIPMENT AND CABLE

PLAN DRAWINGS.
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TYPE OF '
RACK S.S.R. JUNCTION PRESELECTOR
1 UNISELECTOR
1 A 0] B 20 (ROTARY)
21 Cc 30| 31 D 40 ) '+ A w0ju B 20|
. c 0
) E 202 F 40 .
FACE T {4 G eofel H 9 o . .
LAYOUT ° -
a 1 50 | 6! J 60
G H
| 66 K 707 L &0 8 1 90l Joo
\
PEPOPYT N — -0
4
| SIDE ONLY | SIDE ONLY
OOUBLE SIDED 160] S.S.R.'S
CAPICITY 160f JUNCTION DOUBLE SIDED 200 SWITCHES
HUNTERS
RACK 101) 103 sO1)]s03
NUMBERING 102[ 104[ETC. $02[sO4) ETC
1Y)
FLOOR SOl
PLAN $02
102

| FIG. 27. PRE-2000 TYPE EQUIPMENT_  RACK
ACCOMMODATION AND STANDARD RACK NUMBERING.
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6. ASSESSING FLOOR AREAS FOR 2000 TYPE EXCHANGES.

6.1 Details based on the use of standard 2000 type equipment are included, in the
attached Tables, of the rack requirements to satisfy various calling rates for City
Main, Branch and Country Exchanges. They provide a ready means for calculating the
total rack requirements for various classes of exchanges particularly when compre-
hensive planning details and trunking diagrams are not available.

6.2 City.

Typical examples of their use are outlines below to assess the number of racks
required: -

(i) for a branch exchange.
(ii) for a main exchange with branches.

Case A. To determine the equivalent number of 4'6" racks for the installation of

either: -
(a) 2,400
(b) 4,800

(c) 9,600 line Standard 6 Figure Branch exchanges, the details shown in Table
"A" should be employed.

e.g. 4,800 Line Branch Exchange with a C.R. of 0.06.

Equipment No. of Racks

D.S.R's 12
3rd Selectors 6
4th Selectors 5
Final Selectors 8
Uniselectors 16
Meters 4
Miscellaneous 7
(Units of 4'6" spaces to

accommodate access, Routiner,

M.A.R., A.E.R. racks, etc.)

Total Equivalent 4'6" racks 58

Case B. To determine the equivalent number of 4'6" racks for a main exchange with
its associated branch exchanges Tables B, C and D should be used.

Assume a new main exchange has to be established with an anticipated calling rate of
0.1. Provision is to be made for:-

(i) 9,600 lines of subs. Equipment in the main exchange

Page 40. Issue 1, November, 1955.
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(a)
(b)
(c)
(d)

(ii) connection

2,400
4,800
4,800
9,600

(Iii) connection

to 4 branch

subs. lines
subs. lines
subs. lines
subs. Lines

exchanges
of C.R. 0
of C.R. O
of C.R. O
of C.R. O

of

.04
.05
.07
.06

INTERNAL PLANT
Design, Sect 10

to other main exchanges assuming that the 0/G traffic to these

exchanges is equal to I/C traffic and that 20% of the originating traffic
is local.
Main Exch. Branch Exchanges Total Racks
Rack of |4 600 lines Required for
Equipment d R. = 0.1 2,400 lines | 4,800 lines 00 lines | 9,600 lines Eazz Rank
R T C.R. = 0.04|C.R. = 0.05 = 0.07|C.R. = 0.06

1 S.R 20 1% 3% 4% 8 38
2 S.R 17 1*s 3% 4% 8% 35
3. S.R 17 s % 1 1% 21
4. S.R 20 i % 1 1% 24
u/s 32 - - - - 32
F/S. 32 - - - - 32
Meter 8 - - - - 8
MlS?. 4'6 11 1 1, 1, 1 14
equivalent
R.S.R's
from 10 1 2 3 5 21
1.S.R
R.S.R's
from - 1 2 3 5 11
2.S.R

236

6.3 Country.

Tables E, F, G and H for country areas are based on the standard codes in Table J
and the standard trunking in Figs. 28, 29 and 30.
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‘O’ LEVEL - TRUNK SERVICE ETC.

01
02
03
04
05
061
062-069
060
07
08
09
00

TRUNK CALLS
TRUNK ENQUIRY
INFOMATION
TIME
PHONOGRAMS

MOBILE RADIO TELEPHONE SERVICE

MULTI-METERING ACCESS TO NEIGHBOURING SECONDARY TRUNK AREAS
PARTY LINE MANUALLY SERVED

TRUNK CALLS FROM MULTI-COIN PUBLIC TELEPHONE

JUNCTION TEST

MULTI-METERING ACCESS TO LOCAL NETWORK

COMPLAINTS

‘BO’, 'FO’" OR SIMILAR LEVELS.

BO1
BO2-3
BO4
B05-6
BO7
BO8
BO9
BOO

SPECIAL P.B.X. FINAL SELRS. FOR NON-METERING ENGINEERING SERVICES (SEE BELOW)
POSSIBLE SUBSCRIBERS LEVELS

LARGE GROUP P.B.X. SERVICES

POSSIBLE SUBSCRIBERS LEVELS

RING BACK

JUNCTION TEST

TEST DESK

SPARE

‘BO1" OR SIMILAR LEVELS.

BO11l1
B0211
B0131
B0141
B0151
BO161
B0171
B0181
B0191
B0101

ALSO
ALSO
ALSO
ALSO
ALSO
ALSO
ALSO
ALSO
ALSO
ALSO

0911
0921
0931
0941
0951
0961
0971
0981
0991
0901

TEST DESK (STRAPPED TO BO09)
SUBSCRIBERS' MAINTENANCE
EXCHANGE INSTALLATION
TRUNK TEST BOARD

FAULT DISPATCH

LINE DEPOT

SUBSCRIBERS' INSTALLATION DEPOT

M.D.F.

M.D.F. IN SATELLITE EXCHANGES (IF ANY)
TRAFFIC

TABLE J. RACK REQUIREMENTS COUNTRY AUTO
EXCHANGES STANDARD 'O’ LEVEL CODES.
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BRANCH MAIN

SUBS !

TRUNKS
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PARENT MAIN

TRANSIT SWITCHES.

Patid

| S

}swun.

17 G/S

———=IMAINS

]

Hi

OTHER

SUBS

H

N
S

2%G/S

é SPECIAL 3703

o [53“5,5

EE

NOTE™ 4 OR S FIG. NUMBERING. EACH EXCHANGE

CONSIDERED A

S A MAIN.

BRANCH

SUBS. ]

-

I\U

TO MAIN TKS.
hﬂ !3 344 SWTCHING }
TO SUBS.

O SWITCHING

=

FIG. 28. COUNTRY AUTO EXCHANGES

5 B e
= E

TRUNKING.

MAIN

INTER-

2".

G/S

I uuull:]—

TCF
MG/s
— —
| m— n:
= =
— =

=3
=
=8

NOTE:- 4 ORS FIG. MAIN ACCORDING TO NUMBER
OF SUBS & BRANCHES INVOLYVED. 5 Fig.
NUMBERING DE.R. BRANCH OR BRAMCHES.

FIG. 29. COUNTRY AUTO EXCHANGES - TRUNKING.
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THE MU. SWITCH HAS 100 OUTLETS ;
& ITS BANKS CAN BE ARRANGED TO m

PROVIDE FOR MARKING OF 19 GROUPS (MAX)

%15 APPLICABLE TO COUNTRY EXCHANGES
WITH A HEAVY TRUNK LOAD . IT
INVOLVES ONE ADDITIONAL DIGIT
TO GAIN ACCESS TO AUTO NETWORK.

b/
IS APPLICABLE TO COUNTRY EXCHANGES
WITH FEW TRUNK REQUIREMENTS.
DIRECT SWITCHING TO EACH 1000 GROUPS

CAN BE ARRANGED & SAVES ONE
TRUNK DIALLING DIGIT.
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FIG. 30. COUNTRY AUTO EXCHANGES - ALTERNATE
TRUNKING OF TRANSIT SWITCHES. |
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