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EXPARSION OF EXISTING DIAL CERTRAL OFFICE SWITCHBOARDS

COKTERTS
1. GENERAL
2., BASIC INFORMATION
3. TYPES OF SWITCHBOARDS
L. FYPANSTOR OF LINEFINDER-CONNECTOR SWITCHBOARDS
5, EXPANSION OF LINEFINDER-SELECTOR-CORNECTOR SWITCHBOARDS
6. CHANGING FROM TPL TO TPS i
7. MODIFICATION OF EXISTING LORG LIKE ADAPTERS
8. USE OF REGIOTER-SENDERS WITH DIRECT RESPONSE SWITCHBOARDS
1. GENERAL

1.1 'This sectlon is intended to provide REA borrowers, consulting engiueers, contractors and
other interested parties with technical iuformation for uee in the design end coustruction
of telephone Bystems of REA borrowers. It covers in particular major expansions of existing diel
switchboards. ) ) :

2. BASIC INFORMATION

2.1 A major central office expausion msy be defined as en addition which exceeds the wired capacity’
of the switchboard and which will require major units of equipment. These units will include
frames, Lnterunit cebling and cable ruuway. A minor central office addition 1s &n addition of equip-
ment to exlsting frames where space and wiring ere already availeble, It may coneist of only a few
lines, linefinders, selectors, connectors or trunks. Minor additious are simple to install and are
not within the scope of this section.

2.2 When the mnjor expansion of an existing disl switchboerd becomes necesssry, careful consid-
eration should be glven to the followlng items: (1)‘& study of the traffic in the existing

equipment to establish the actual unit calls-per-line and per-station and the usage for each intra-
office and interoffice trunk group. Experlence has shown that the average unit cslls-per-line which
were assumed for an lnitial dial installation often does not £it the partlicular office and it will
be advantegeous to determine the actual ussge. The methods of making the necessary traffic studles
are described in TE & CM-515, "Telephone Traffic - Measuremente." This 1s the only way to make sure
that the correct amount of equipment for lntreoffice and interoffice trunks will be ordered for the
addition. A major expsnsion also offers & chauce to correct umbalanced loadsz on linefivnder and coun~
nector groups) (2) a calculation of the probable increase in the power requirements. Connectiog
companies that are using power from the UB-volt power plant should also be contacted to determine
thelr future requirements. Thils will show whether the capacitlies of the existing powerboard, power
wiring, battery and charger are adequate for the increased load; (3) a review of the present switching
diagrem to determine the possible pointe of sccess from the present to the proposed equipment. It
will also show what directory numbers may be asslgned in the new addition and whether any changes
will be necessary in existing directory numbers; (4) a review of the present floor plan to determine
what space 1g available for the new equipment or what new space must be provided.

3. TYPES OF SWITCHEBOARDS

3.1 Switchboards may be classified according to their baslc design as step~-by-step switch, motor—
switch, all-relay, croesbar, and electronic, The electronic type has not yet come into
general use and need not be discussed further in this sectlon,

3.2 Switehbomrds may further be classified as terminal-per-line and terminal-per-station, The
terminal-per-line connector has & terminel assigned for each line regsrdless of the number

of parties on the line. This type of connector usuelly registers three digits; teus, units, and
party. The terminal-per-station connector has a terminal for each station and registers only two
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digits; the tens and units. The frequency or code for ringing a station is preassigned to the
terminal. Untll recently,; practically all of the smaller switchboards were terminal-per-liune,
but for the past several years REA has recommended that most swltchboards be termlnal-per-
station because of the greater flexibility in essigning stations to lines and better com-

patebllity with direct distance dialing.

3.3 Some small switchboards with a designed ultlisate capacity of 100 lines or less have their
1inefinders and conunectors tied directly together and are referred to as linefinder-con-
nector types. This 1s also true of some all-relay switchboards which have a designed ultimate
cepecity of 200 1lines and which operate "broadspan,” tnat is, with ell the lines having access

to all the linefinder—conunector livks.

3.t any switchboards, regerdless of the number of lines, huve gelectors luterposed between
1inefinders and connectors and are cailed linetiuder-selector-counector swltchboards, or

gometimes just "Belector tyvpes.”

}., EXPANSTON OF LINFF{NDER-CONNECTOR SWITCHBOAKDS

4.1 It may prove lo 'e gulte cosiny 0 expand a Linerlader-connzctor swilchboard beyond its
wired capacity. I[hiis mmy be true of siep-by-step swltch vype boards and is almost always

true of all-relay types. When selectors must be added the exlsting connections between the
1inefinders snd conuectors must Le opened and the selectors interposed. A selector will be
requlired rer each of the exigting linerindecs au well as for each new linefinder. Interoffice
trunks presei.ly accessed from coansctor levels x1]1 have to be accessed from the new selector
jevels. 'This usually meane thet connector type iuts wirice trunks mist be veplaced with selector
type trunks. It ip, therefore, suggested thet a qusiation, including both meterlial and instal-
latlion be obtained trom bhe eyutpment supplier before proceeding with a mpajor expansion of a
1inefinder connector awitchboard in order to make wure that such an expansion is feaelble.

5, EXPANSTON OF LINEF{NOFR-SELECTOR- CONNECTOR SwWITCHBOARDS

5.1 Usuaily it is not difficult to expend a Lineftinaer-selector-connector switchboard., All
equipment, iuntrmotfice wnd tateroffire, line equipments, etc., are compatible with the

new equipment. The new frames should be the sume helght as the existing equipment. A factor
to be considered is the operatinyg rangs of the expanded switchboard. 7 tue existing equipment
vag purchased several yeurs sgo, Li way have a capability of operating over line loops of only
1100 or 1200 ohms. The present apecificatione for new dlal switchboards reguire a capability
of 1500 otms. When new equipment is purchased to expand an existing gwltehboard which has a
cepability of only 1100 or 1200 ohmas, soue or all of the aew equipmert may have clrcuits which
are identical with those used on new 1500 ohm switchboerds. Wevertheless, the over all capa-
hility of the expanded switchLoard will not excead its inttial capability. This is true because
the new circults will be working with the oldey cireuits and will be Limited by “he operating
range of the latter.

5.2 It is posaible to expand an existing switchboard withi equipuent of a different manufacturer,
or with equipment of the same manufacturer, vut of a different type. This usually intro-

duces complications and should not be considered except ia unusual cases vwhere it is not feasible
to expand with the same type as the exlsting switchboard. Some of the disadvantages are: (1) com
plications may be euncountered in interconnectlng the clrcults of two different types of equipment;
(2) the mccess to all interoffice truuks from two types of equipment through adapters 1if necessary;
and (3) the burden of milntaining two different types of equipment with the different adjustmeunts
and testing procedures that it lnvolves.

5.3 It should be noted that the expaunsion of coumda coutrol equipment may favolve the addition
of certain commou cquipment at those steges where the capacity of the existiug common equip~
meunt 18 belng exceeded. ior example, markers, numper groups, ete., This will increase the cost and
gpace per iine over that of an expansioa not requiring ihe additional commoa equipnment.
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5.4 It would be prudent to obtaln a quotation covering materiels and installatlion from the manu-

Peeturer of the present equipmeat to determine how much the addition will cost. There have

been some cases where it was found more economical to replace the entire switchboard then to make
& pubstantial additiocn.

6. CHANGING FROM TPL TO TPS

6.1 The preferred standerd for new switchboards is terminal-per-station. If a substantial
additlon is to be made to an exigting terminal-per-line switchboard, it may be desirable

to meke the addition as terminal-per-station or to convert the entire switchboard to terminal-
per-gtation, depending upon the circumstances. Step-by-step switch type and crossbar equipments
can be converted Prom terminal-per-line to terminal-per-stetion as a general rule, All-relay
equipmeut does not readily lend itself to conversion to terminal-per-station operation. Step~
by-step swltch type equipment will usually require the addition of bunching blocks at the dis-
tributing frame for deriving perty lines. A different interrupter will also be required to
provide terminsl-per-station features., If automatlc toll ticketling or automatic number identi-
fication (ANI) 1s equipped, the identifier mst be capable of identifying terminal-per-line,
terminal-per-station or both ag required. If the entire switchboard is being converted from
terminal-per-line to terminal-per-station, it may be found to be more economlcal to replace

the existing connector circults rather than attempt o modlfy them, The switches can usually
be reused. Other elements, such as line equipmeunts, linefinders, and selectors, cen be reused
without change. Crossbar equipment cen usually be converted from terminal-per-line to teraminal-
per-station by the addition of one or more number groups. The supplier of the equipment should
~ be consulted about the plans for expansion so that important details will not be overlooked and
the cost determlned. '

7. MODIFICATION OF EXISTING LONG LINE ADAPIERS

7.1 During the expension of the central office, 1t may be found unecessary to provide 72 voclts
at the long line adapters as described in TE & CM-325, "Application Gulde for the Preparation

of Detailed Diml Central Office Equipment Requirements," Paragraph 2.062. The existing loang line
adepters may not have been arranged initielly to tep into an auxiliery 2h-volt power supply es
deascribed in the latest issue of the central office equipment specificatiouns, RFA Form 558c., If
uot, these adapters can be modified and a booster power supply edded to lncrease the avallable
voltage from 48 volts to 72 volts where this procedure would overcome transmission problems,

Tt should be undersiocod that this procedure may not necessarily increase the range of the
existing long line adapter to 3000 ohms, slthough the current in the line will be increased.
The increased current will help in the operation of bridged tap lsclators where low current

flow in existing loug line adapters is a problem. Uander no clrcumstances should this modifi-
cation be used in the expectation that it iz a substitute for the proper use of loaeding coils

and the malutenance of proper end sectlons as described in REA TE & CM-424, "Design of Subsecriber
Loop Plant."

8. USE OF REGISTER-SENDERS WITH DIRECT RESPONSE SWITCHBOARDS

8.1 The numbering pattern for an exlsting step-by-step switchboard may become too complex to be
handled by the conventional direct response clrcuitry or facilitles for custoner key pulsing

mey be required. It is now possible to interpose a bank of reglster-senders between the present
linefinders end selectors which will, in effect, convert the switchboard into a common-control step-
by-step system., This provides translation fmcilities to handle complex numbering plans for toll aund
extended area service and also customer key pulsing., Other features may be added with the aid of
register-senders, such ae MF sigaaling, alternate routing, class of service marking, ete. Turiner
informetion is contalned in REA TE & CM-350, "Basic Types of Switching Systems." If Lhe axpansion
of the system introduces problems in numbering or pulsing, 1t 1s suggested thav the supplier of the
central office equipment be cousulted mbout whether a register-sender is a requirement to solve the
problem.
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