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1. GENERAL

1.1 This section provides REA borrowers, consulting engineers, contractors, and other interested
parties with technical information for use in the design and construction of REA borrovers'
telephone systems. It discusses in particular the design,of disl central offices.

1.2 This section has been revised as Issue No. T to conform with the latest revision of the REA

Central Office Equipment Contract, REA Form 525, revised September 1966 and REA Form 545,
revised September 1966, :

1.3 The General Specifications, REA Form 558e, which form a part of REA Central Office Equipment
Contracts, REA Forms 525 and 545, establish minimum performance requirements and capabilities

for dial central office equipment to be supplied for use on the telephone systems of REA borrowvers.
However, the many variables involved meke it impracticable to devise a single overall specification
for central office equipment which will insure the provision of adequate and appropriate facilities
to fit every situation. Accordingly, Part III, "Detailed Central Office Equipment Requirements,”
REA Form 558¢, was prepared to permit the particular arrangements and requirements for individual
offices to be specified to prospective suppliers of the equipment, The "Detailed Reqqirements" are
based upon the premise that the central office equipment is in complisnce with the General Specifi-
cations. Therefore, prior to preparation of the "Detailed Requirements ," the General Specifications
should be consulted.

1.4 Most of the items covered by REA Form 558¢ are those that have purposely been left flexible in
the Ceneral Specifications in order to meet the requiremsats of individual situations. In
some instances it may become necessary to deviate from the basic requirements established in the
Géneral Specifications. Such deviations should be limited strictly to obtaining all the features
required for each situation. They should be shown in deteil in Part III, and will supersede the
requirements established in Part I ( General Speciticationa).

1.5 The Area Coverage Design for the project should be studied carefully and thoroughly under-
stood since most of the required information for preparing the specifications and request
for bids on central office equipment will be found therein. ‘

1.6 For larger offices (1000 lines or more), it may be desirable to make some changes in REA
Form 558. For engineering large offices refer to REA TE & CM-520, "Central Office Equipment
Switch Quentities (Large Central Offices)," and specify in Item 23.0, Part III, REA Form 558¢c, that
the traffic tebles contained in REA TE & CM=520, "Central Office Equipment Switch Quentities (Large
Central Offices)," were used as & basis for determining intraoffice trunking requirements.

2. APPLICATION GUIDE

2,01 The discussion that follows has been prepared to assist the borrower or its engineer in the
completion of Part III, REA Form 558c, of the Central Office Bquipment Countract. The itet
numbers shown correspond to those in Part III.

2.02 Each central office should be designated as being "sttended" or "unattended" by checking the
appropriate square in the box at the top of Page 1. An “"attended" office is one where an
attendant 1s available at all times. A dial office located in & building vhich also houses & toll
board would be considered "attended," provided someone ou duty can handle minor duties counected
with the dial equipment, such as disconnecting & 1ine which has & permanent on it. An office also
could be considered "attended" if the maintenance man lives nearby and has ell alarms indicated in
his home when he is not at the office.

2.03 TItems 2,01 through 2.12
2,0301 The date to be entered in Items 2.0l through 2.11 represent the number and classification

of central office lines to be equipped initially (five-year figure from the Aree Coverage
Design). »
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2.0302 Determination of the numbers of subscribers' lines should be based upon the number of ‘ i

subscribers in the various categories (as determined in the Area Coverage Design), and
the assumed "line fills" (average number of parties served from one line).

2,0303 It is esnticipated that for both buried and aerial plant approximately an 80 percent line
111 will be achieved for all classes of service by the end of the five-year pericd. On
this bagis, the following line f1lls should be assumed:

Class of Service Main Stations Per Line

Two-Party 1.6
Four-Party 3.2
Pive-Party 4,0
Eight-Party 6.4

2,030k The subscriber data for the five-year period, by classes of service, should be entered in

Column (b) of Item 11,01, Care should be exercised in this connection to insure the sep-
aration between business and residence subscribers,

2,0305 Utilizing the line f1lls and subscriber date dlscussed above, the number of lines should be
: determined for each class of service, maintaining the separation between business and resi-

dence service wherever applicable, The number of lines, in every case, should be rounded off to the
next highest whole number.

2.0306 The "number of lines" figures to be entered in the "initially equipped" column of Item 2.0

for offices served by aerial plant should be determined from Item 11,01 ih the following
manner:

2.0306]. Assume that the number of business two-party wain stations is 12,
2,03062 Assume that the number of residence two-party main stations is 60.

2,03063 The number of business two-party lines will be 12 divided by 1.6 or 7.5 lines., Enter
8 lines in Item 11,01,

2.03064 The number of residence two-party lines will be 60 divided by 1.6 or 37.5 lines. Eater

38 lines in Ttem 11.01.

2.03065 The number of lines to be entered in Item 2,02 will be the sum of the two-party lines;
that 1s 8 lines plus 38 lines, or L6 lines.

2.0307 The number of "official lines" need not be calculated, but should be estimated for each
exchange involved. Auny lines not included in the Area Coverage Design, such as business
office line(s), manager's line, repairman's line, etc., should be entered under Item 2.07. One
line should be shown for wire chief, Ttem 2,08,

2.0308 Thought should be given to the possible requirements for consecutively numbered line service
or key systems, Item 2.09. Bueiness establishments not large enough to require a PBX often

can make good use of this type of service. As the use of one-party service increases, it 1s probable
that the use of counsecutively numbered lines will also increase. Item 1.033 of Part I states that if
an office has no immediate need for consecutively numbered line groups, the equipment shall be arranged
initially to permit the addition at a later date of & trunk hunting line group, This means that if 3n
office has no immediate requirements for consecutively numbered line groups, the "initlally equipped"
column (Item 2.09) should read "0". If the requirement of Item 1.033 of Part I were not provided, it
might later prove difficult and expensive to modify the equipment supplied to add this feature.

2.0309 If the number of subscriber lines as totaled in Item 2.10 is not an even mﬁltiple of tﬁn, the
total should be "rounded off"” to the next higher miltiple of ten and this "rounded off" figure
entered in Item 2,11, ‘

2.0310 In determining line and terminal requirements, consideration should be given to the number of
lines and terminals required for test purposes as specified in Items 1,025 aud 1,026 of Part I.

2.,0311 The total number of counector terminals to be entered in Item 2.12 will be the same as the
" "rounded off" number of main stations entered in Column (c) of Item 11.0l., Each connector
terminal can serve only one station.
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2,04 Item 2.13

2.041 The switchboard wired capacity requires careful thought since this item should indicate the
actual number of subscriber lines which the equipment will be wired to serve. One thing
that makes this item difficult to fill in is the difference in the types of equipment furnished by
the various manufacturers. The wired capacity of a switchboard generally refers to the number of
line cirecuits which may be added and utilized without the necessity of adding interconnecting wiring.

2,042 Since the wiring for line circuits usually 1s intimately associsted with linefinder groups,
the wired capacity of the larger size switchboards will usually be & mltiple of 100 lines.
. If the equipped size of the switchboard is equal to a miltiple of 100 lines, often the equipped
capacity and wired capacity will be the same since to do otherwise might require frames with
nothing but wiring on them. If the equipped number of lines exceeds 100 lines or exceeds a
m:ltiple of 100 lines, it 1s the usual practice to wire for the next higher mltiple of 100

lines. For example, if 120 lines are to be equipped, wiring for 200 lines would usually be
specified.

2,043 Where small central offices are involved, particularly those equipped initially for less
than 100 lines, the wired capacity will usually be 100 lines.

2.0kl Basically the dial central office equipments, which are being used on REA borrowers' projects,
are the linefinder-selector-connector type.

2.045 With the linefinder-selector-connector office the wired capacity will be 100 or a multiple

thereof. Trunk groups are accessed from selector levels and therefore do not reduce the
possible number of subscriber lines.

2.7946 PEnter the same quantity of connector terminale in Item 2.132 as is shown in Item 2.12, since
to do otherwise would require empty frames or shelves,

~.05 Item 2.14

051 The ultimate number of lines and trunks should be estimated from the Area Coverage Design.
In the absence of detailed information, and provided the present population trend is not
downward, an ultimate capacity for 1% to 2 times the initial number of subscribers may reasonably
be essumed. It may also be assumed that the service will become totally one party within 25 years.

2,052 Since manufacturers make different types of equipment for different size offices, the
number of lines specified in Item 2,14 will aid the wmenufacturer in determining the type

of equipment to provide initially so that future growth may be handled in the wost economical
manner,

2.053 Very careful consideration should be given to each situation since an error in judgment in
this respect might prove very costly. The ultimate size practically always will be a
ucliiple of 100,

2,354  The ultimate number of lines and connector terminals usually may be determined by assuming
that the service will become totelly one party within 25 years end then rounding off the

resulting lines to the next highest mltiple of 10 and the terminals to the next highest mltiple
o100,

2,06 Item 3.01

1.0hl Equipment purchased under the REA Central Office Equipment Specification is capable of
serving subscriber linees with loop resistances, including the telephone set, up to and

iurluding 1900 ohms., The addition of extra central office equipment such as long line adapters,
may Le neccssary in certain cases vhere the loop resistance of some lines exceeds 1500 ohms and
tne Bidder is not willing to guarantee operation without adapters. If there are any lines with
& greater loop resistance, the number of such lines should be indicated in the appropriate space.
Jhe manufacturer is required by the specification to provide long line adapters for all lines
which are above 1500 ohms, if this is the upper limit for his standard equipment. It should be
icsumed that the resistance of a telephone set is 200 ohms on all loops. Refer to Item 1.021,
fert I.

2.062 The subscriber loops exceeding 1500 ohms resistance are divided into three categories;
namely, 1501-1900 ohms, 1901-3200 ohms, and 3201-4500 ohms, lLong line adapters used in
tue 1501~3200 ohms category shall be connected to a 24-volt booster pover supply and those used
in the 3201-4500 ohms category shall be connected to a L48-volt booster power supply. See Part I,
Ltem 1.022. If a h8-volt booster is required for one or more long line adapters, it shall be
spplied to all long line adapters. The long line adapters supplied by wost manufacturers will

- 3 -
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operale satisfactorily over these long loops, but additional treatment may be necessary to provide
acceptable voice transmission. Refer to TE & CM-L2k, "Design of Two-Wire Subscriber Loop Plant."

2.07 Item 3.02

2.071 The number of paystation lines with loop resistances, including the paystation, greater
than 850 ohms, but not more than 1600 ohms, should be indicated 1n this item, The loop
limit 1s dictated by the minimum amount of current which will operate the d.c. relay in the pay-

station which is 26 milliamperes at b4 volts. It may be assumed that the resistance of & pay-
station is 300 ohms,

2.08 TItem k.0

2.081 Certain special types of operation way require a more sophisticated arrangement than con-
ventional direct control, For example, a call may require special circultry to store,

translate, and transmit information to effect a connection from the calling to the called party
vecause of unusual numbering plans,

2.0% ‘These special operations include but are not limited to EAS trenslation for complex
trunking networks, alternate routing to achieve greater trunking flexibility and effi-

ciency, MF outpulsing to match connecting circuits and certain other features such as push button
calling.

<.083 Special types of operation which are needed should be indicated in Ttems 4.0l to 4,04 in-
clusive. GSufficient information should be given and if necessary, include & note opposite
tne proper item suying "See Item 23.0, Explanatory Notes, for details,"

.

2.0y I1tem 4,05

7.091 Two types of puystations are commonly used in the Class 5 offices of REA borrowers. The
semi-postpay type has been used most extensively and requires the least amount of central
oUfiice equipment. The calling party dials a local number and when the called party answers, the
curreat in the calling line is reversed, This disables the transmitter in the calling telephone.
The calling party hears the distaut party answer, but conversation cannot take place until a proper
coin is deposited by the calling party. When a call is made to an operator, the current in the line
is not reversed and a coin need not be deposited. This type of paystation circuit also transmits a
tone to un operator for identification.

~.0/2 The local prepay, toll postpay, is an economical system well suited for those areas in close
proximity to metropolitan exchanges where full prepay paystations are in service, The differ-
ences wili be less apparent to users in that a coin must be deposited before dialiag can be accomplished.
Automatic refund of coins tukes place on calls to an operator or where a busy or "no answer' condition
& eueountered. The collecting or refunding of coins is automatic and is not controlled by an operator.
fwe cost for this type of paystation equipment in the central office will be higher than the semi-
butipay type, but cousiderably less than the full prepay service,

F2 b

032 ull prepay cervice is usually limited to Class b offices where a toll board is available for
manually collecting and refuading coias.

I

2,101 Tre lockout feature permits the switchiug equipment to automatically discounect any line equipped
with Yockout af'ter an interval of 15 secounds to 6 minutes should a "permanent" condition ogcur
prior to the transmissiou of dial impulses. Where the outside plant is predominately buried plestic
inzuia eu cavle, the chances of shorts and crosses between the conductors is greatly reduced and"the‘
tewii I'uo the lockout feature is uot so acute, However, open wire plant and telephones "off hook" still
reaasin pousib.e sources of purwanents., See Item 1,101, Part I.
©.102 Zome operating companies prefer to equip for lockout only the rural lines or those not in cable.
1f such lines are a large percentage of the total equipped lines, then 100 percent lockout shogld
v¢ specified. Offices which require less than 100 perceat line lockout will be arranged so that the lines
enuipped with lockout are evenly distributed over all the linefiuder groups in the office.

2.103 1If counditions are such that the lockout feature is not considered & necessity, it.may ﬁe poss}ble
to effect significaut savings 1in the purchase of some types cf central office equipmen® by omit-
ting this feature. An office which will have s maiutenance man in attendance most of the day may not
require the lockout feature. Whether the omission of lockout will result in sigaificant gav1n§s co%ldh
te determiued by shewing 100 percent (or less) in Item 5.0l and requesting that the omission o£ lockout
be quoted as sn alternate. A uote could be iunserted in Item 23.0 with words to this_ei‘fegt.:1 'Notefi .
Quote: amount to be deducted from purchase price if the lockout feature specified in Item 5.01 is omitted.

-l -
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2,11 Item 6.01

2,111 Conversation timing may be had on all nontoll calls, except revertive and speclal service

calls. At the end of a predetermined time (six to nine minutes), the connection will be

broken down., A warning tone is applied to the line epproximately one minute preceding the break-
down of the counnection.

2,112 Although it might be desirable, it is not possible to obtein equipment at reasonable cost
which will time party lines and not individual lines. When conversation timing is applied
to any line, it must usually be applied to all lines.

2.113 In general, conversation timing has been associated with subscribers on miltiparty lines.

It is often a problem to impose this restriction on individual line subscribers. Therefore,
serious consideration should be given before requiring conversation timing on all nontoll calls in
an office with a high percentage of individual lines. See Item 1.104, Part I.

2,12 Item 6,02

2,121 If conversation timing is considered necessary on local-to-local calls only, this item
should be checked.

2.13 Items 6,03 and 6,04

2.131 Conversation timing may be applied on extended area service trunk calls only. This is a

desirable feature when the trunk group is smaller than actual requirements at the time of
cutover due to connecting company limitations or if this feature is required by the connecting
company .

2,132 If conversation timlng is desired on extended area service trunks, this feature should be

coordinated with the connecting offices to determine which method of timing would best
rulfill the requirements, Some companies will not permit conversation timing. REA recoumends
that sufficient trunks be installed so that conversation timing is not necessary.

2.l Item 7.0

2.141 Busy verification is a feature which permits & toll operator to override a busy line con-
dition. The purpose is to permit an operator to determine if a line is out of order or

ir there is somebody talking on the line. It also permits an operator to verify the number given
by & subscriber on a toll call. Under no circumstances should busy verification be made available.
to anyone except the toll operator and supervisory personnel, such as the wire chief. The problem
of restricting the busy verificatioun feature to the toll operator when the toll trunks are &lso
used for direct distance customer dialing is discussed under Item 2,152, Also, see Item 1.083,
Part I.

2.15 Items 7.0 and T7.02
C.151 ke universally accepted method of busy verification over regular toll trunks has been one

in which the operator prefixes the directory number with a single digit. This single digit
mey be any digit "1" to "0", but any digit except "0" will use a level which may be required later
“ov more urgent uses. The level "O" is very useful for verification since on incoming toll selec-
tors it cannot be used for any other purpose., REA is attempting, wherever possible, to standardize
on the use of the level "0".

2.152 The problem of distinguishing between incoming operator dialed calls and incoming customer
dialed calls to prevent customers on direct distance dialed calls from having access to-

.usy veritication can be solved in some cases by assigning a two-digit busy verification code,
ool as "00". On a call to another telephone in the same numbering plan area, if a customer
iials the ‘wo-digit code (00) between the office code and the last four digits of the subscriber
directory number (SDN), the call will be blocked in coumon control systems because the senders
will not handle over eight digits. On interarea calls, the three-digit area code must be digled
first, in which case the sender can accept 11 digits, but with "00" preceding the last four digits
of the called aumber, the totsl number of digits dialed will be 12 and the sender will reject the
:all, The "00" code is satisfactory when cut-through to the called line on a verification call
is effective on the last diglt. If, however, the equipment is designed to cut-through to the .
called "line on a verification call on the next to last digit, it becomes necessary to use 000
code. It should be determined that the "000" code, if assigned, is effective in blocking access
4o busy verification to customers on direct distance dialed calls. It should not be possible to
dial either "00" or "00O" and enter a busy line if the verification code is "0O0O".
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2.153 1In areas where customer toll dialing is anticipated in the near future, the connecting
company may ask for this double or triple digit arrangement. If the conuecting company
does not request the mltiple digit code, it should be questioned as to exsctly what method will
be used to prevent customers in the Nationwide Network from having gccess to the busy verification
feature. The digits need not be the same although "00" or "000" is preferred. When the multiple
digit code is used, it is only necessary to specify the two-digit code under Item 7.0l. Refer to
Item 1.083 of Part I,

2,154 Access to busy verification may also be denied the customer on a direct distance dialed
call by arranging only one operator office trunk for busy verification and then making it
last choice to the intertoll train at the toll center or not even giving the intertoll train access
to it. These arrangements, of course, will be under control of the cowpany operating the toll center.

2.155 Some connecting companies are requesting that a separate trugk be dedicated to only two
functions; namely, busy verification from the toll board to the end office and intercept
from the end office to the toll board. Access from the intertoll network to busy verification
would thereby be iwmpossible. If a dedicated one-way verification trynk for iunward usage only is
desired, check Item 7.021. If a two-way trunk to be used only for verification inward and inter-
cept outwerd is desired, check Item 7.022. .

2,16 Item 8.01

¢.161L A choice must be made as to the type of ringing current generator to be used. For operating
requirements, see Item 4,08, Part I,

2.162 The magnetic, static type of ringing current generator is very popular since it requires very
little maintenance., It is obtainable in one, two, tour, or five frequencies. When using

superimposed ringing, the single frequency (20-cycle) unit will be specified. Wnen frequency ringing
is utilized, the five frequency unit is generally used for multiparty service. Since the static type
of generator operates directly from cowmercial 120-volt line voltage, each of the frequencies 1is de-
rived from the 60-cycle line voltage. It is possible to provide the magnetic, static unit at a much
lower cost for the decimonic frequency series (20, 30, 40, 50, and 60 cycles) than for any other
series because the frequencies are sub-mltiples of 60 cycles. Magnetic, static machines of the
synchromonic series (20, 30, 42, Sk, and 66 cycles) are available, but are quite expeunsive.

2.163 The solid state, statlc type of ringing current generator operates directly from the central
office battery. It is availlable in any series of frequencies. The cost is the same for any
series and coupares favorably with the cost of the magnetic type. If solid state ringing generators
are used, the synchromonic series of frequencies should be specified, unless the project is already
commitied to some other serles by existing exchanges. The synchrowonic series, being a "non-multiple”
series, has less tendency toward false ringing than either the decimonic or harmonic series.

2.164 Only the required frequencies should be specified and the power requirements in watts should
te indicated for each ringing frequency according to the information contained in REA TE & CcM-212,
"Kinging Systems."

P

Dol Inew 8,00

2,071 Ttem 4,083 in Part I of the Specifications requires that provision be made for the continuity
»f riuging current if the commercial a.c. pover is off or the primary ringing curreunt generator
tullc, The solid state type is a good choice for a standby ringing current generator because it op?rates
virectly from the central office battery, requires very little maintenance, and is stable 1in operation.

2,181 The superimposed type of ringing is used widely in the Bell System, It provides full selective
cinging fuor lines having up to four stations and semi-selective ringing on lines having five to
aight stations, Superimposed ringing has the advantage of requiring comparatively simple and, the?efore,
inespenzive riaging equipment in the central office. It has the disadvantage of requiring a polarizing
tube for each station on lines'with more than two stations. If the exchange consists principally of one~
aid two-party linés, superimposed ringing is very desirable.

2,20 item 8.0k

2.20L Part I of the Specifications requires only one long ring ou multifrequency connectors, or oun any
connectors in a system designed for service to not more than five parties on any one line. With

five ringing frequencies and one long ring only available, a maximm of f'ive parties msy be placed on
one line if the ringers at the telephones are to be bridged across the line. The ringing cycle will not
exczed eight seconds on connectors arranged for one long ring only, but may require eight to ten secounds

-6 -
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if both one long and two short rings are needed. It is recommended that one long ring only be
checked if no more than five-party service is specified, or if eight-party service is included
and the outside plant does not contain lines with more than 10 miles of open wire in joint use
nor more than 15 miles of open wire without Jjoint use. Check one long and two short rings if
eight-party service is specified and the outside plant contains lines which exceed the above
limits., 1In this case, bridged ringing will probably be required.

2.21 Item 8.05

2.211 When frequency ringing is utilized, it is necessary to have & means of checking the
frequencies and the output voltage on each frequency. When & telephone company has
only one central office, a panel-mounted set of frequeucy and voltueters 1s desirable. In
cases where a telephone company operates several offices, it.is desirable to have portable
meters which can be carried about by the maintenance man.

2,22 Item 9.0

2.221 One form of restricted service is intended to prevent certain subscribers from making
extended area service calls which other subscribers can make on a flat rate charge baslis.
This feature has not been widely used in commnity dial offices for several reasons, One reason
is the cost in additional outside plent facilities since all subscribers on any one line must
recessarily heve the same type of service. This considerably reduces the flexibility in the
operation ¢t the outside cable plant and makes 1t more difficult to maintain good line £111,

2,002 Another form of restricted service is intended to prevent paystations, and other special
1ines if specified, from reaching trunks for direct distance dialing.

2.23 items 9.01, 9.02, and 9.03

2.231 There are two means for providing restricted service, If there are just one or two lines

which require this feature, it is usually better to specify Item 9,011 or Item 9.021,
Items 9.012 or 9.022 calls for the setting aside of one or wore levels on linefinder banks which
are to be used exclusively for restricted service lines.

2.232 The term "Restricted Level" in Item 9.03 refers to the selector level from w?ich access
is had to the trunk group that is restricted to some subscribers. The term "Trunks To
serves to further identify the trunk group.

2,233 “Number of Restricted Lines in Group" gives the manufacturer an estimate of how many
1ines to provide for restricted service facilities.

n

.234 Facilitlies for Direct Distance Dlaling are constantly being expanded and preparation
should be made to provide this service, Paystations, and other special lines if speci-
vied, must be restricted from reaching DDD trunks, It is recommended that the equipmeunt to block
paystutious, and other special lines if required, from reaching DDD trunks always be specified
initially to prevent the necessity for making expensive modificatlons at a later time., The ex-
se¢prion wonld be where automatic toll ticketing equipment with automatic number identification
i: Lo be installed in this office. In this case the blocking will be provided in the automatic
nacer idenvification equipment,

2,26 Tuem 10,0

2.241 The General Specifications (Item 1.111, Part I) requires that subscribers on th? same line .
shall be able to call each other. Several methods by which this may be accomplished are
explained below:

2.2k11 1tem 10,01

».2L111 This item covers the "Special Number" or "Revertive call Switch" method where & special
one, two, or three-digit code,, followed by one identifying digit for the calling party

and one for the called party are dialed. Ou terminal-per-station offices the digits dialed to
identify the calling and called parties will have no relation to the subseriber's directory
number. Therefore, on terminal-per-station systems it is necessary to either keep all parties
on & party line informed as to the SDN of each party on their line, what diglt to use in making
& revertive call to each party or inform all perty line subscribers to obtain instructions from
the operator or some other source vhen it is desired to make & revertive call. With this type
operatioa, both the calling and called parties' telephones ring until either one is suswered.




REA TE & CM-325

2,242 Item 10,02

2.24121 This 1tem should be checked only for offices when there is no preference between revertive
call by code plus directory number or by directory number only. The "Directory Number"

method 18 simply the dlaling of the subscriber's directory number. The General Specifications
require that if only the directory number is dialed to establish a revertive call, the calling
party wust receive a distinctive tone or a recorded announcement when he dials another party on
the same line, and the called party mst receive & distinctive tone when he answers. A warbling
or tick tone is consldered distinctive. This will iundicate to both parties that a revertive call
has been made. By prefixing the SDN with & revertive call code, the possibility of anyone unknow-
ingly setting up a revertive call is virtually eliminated. Certaln types of equipment provide for
ringing the calling party's telephone by dialing the calling party's identification digit after the

SDN. This, of course, results in the most satisfactory operation, but is not available on all types
of central office equipment,

2,2413 Item 10.03

2.24131 This item should be checked if reverting call by directory number only is desired. The
General Specifications require that when directory number only revertive call of the type

in which only the called party's telephone rings is furnished, the equipment shall be designed to

provide a distinctive tone or a recorded announcement to the calling party when he dials another

-party on the same line, and a distinctive tone to the called party when he answers., This type of
operation is desirable in that it eliminates the necessity of keeping the parties on the same line

advised of moves or changes. If there is & preference for either the tone or recorded announcement,
it should be indicated in Item 23.0,

& 2414 Tten 10.0

2.24141 This item should be checked 1f there is no preference for the method of making revertive
calls,

2.2415 Wnen revertive calling 1s provided by means of special switches, determination of the re-
quired number of revertive call circuits should be made as follows: Add the unit calls for
two, four, five, and eight-party lines and miltiply this total by ,0075 if the board is arranged for
100 percent line lockout. Otherwise, use ,05 as the mltiplier, This figure is the total unit calls
vhich the revertive call switches mist handle. From the intraoffice trunking tables (REA TE & CM-510,
Figure 2A, "Telephone Traffic - Dial Central Office Switch Quantities") under the P=.0l column, select

the required number of revertive call circuits. The .0075 figure is arrived at from the following two
assumptions:

(a) That five percent of the party line traffic will be revertive call traffic.
{(b) That the average holding time of a revertive call circult is 15 seconds.

Note: A minimum of two revertive call circuits should be provided.

2.25 item 11.0

2.251 This item will serve as & work sheet to determine the traffic requirements for terminal-per-
station offices. The results obtained from filling in this item will be transferred t9 the

Switehing Uiagram iucluded under Item 26,0, Ttem 1.0701, Part I, states that, "The number of intrae-
cffice trunks shall be calculated from the traffic information furnished on the Switching Diagramn,
Ttem 26,0, Part III, of these specificatiouns, based on the tables given in Items 7 or 8 (whichever
is apyrropriate) of Part IV Therefore, it is essentiel that all the traffic information appear ou
the Cwitching Diwgrem. Ttem 11.0 is worded so that it is furnished for information only and the
Bidder will not be bound by the traffic figures in 1t, but will be bound by the traffic figures
shown on thé—gaitching Diagrem,

2.252 Ttem 11,01

2.2521 This item should be filled in only when 1t has been impossible to obtain the actual measured
traffic data in the approved Area Coverage Design. This actual traffic data, when available,
should be used to show the originating and terminating traffic in Items 11.02 and 11,03, If it is not
&vailable, then fill in Item 11,01, using the number of main stations for the five-year period as oh-
tained from the Area Coverage Design., The following unit calls per main station shall be used, unless
Justification for different velues is given prior REA approval: ) .
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Class of Service Unit Calls per Main Station
Individual - Businese 1.5
Individual - Residence 1.0
Two-Party - Business 1.2
Two-Party - Residence 0.8
Four-Party 0.6
Five-Party 0.6
Eight-Party 0.5-0.6
Paystations 1.5
PBX Lines k.0
Official Lines 2.0
Wire Chief 1.0

When an office comtains a large number of interoffice truuks, the interoffice trunk traffic should
be compared with the total originating traffic to make sure the unit station calling rate is high
enough, This is especially true if there are FAS trunks., Dstermination of the number of lines to

be entered in the schedules under Item 11,01 should be fade in the manner described in Paragraph 2,03
of this section of the TE & CM.

2,253 Item 11.02

2.2531 If the computed calling rate, using the factors in ph 2.252, comes to less than
1.6 UC/L for offices with eight-party service or L.k UCEL Yor offices with four or five-
party service, the offices should be engineered to handle 1.6 UC/L or 1.4 UC/L; respectively. It
is recommended that a minimum of 1.1 unit calls per line for single party systems and 1.3 unit
calls per line for one and two-party systems be used- to assure adequate traffic handling capacity
for these systems. REA believes these figures are the minimum which may be used to insure that
adequate traffic carrying capacity will be provided.

2.254 Item 11.03

2.2541 If it i3 necessary to increase the originating calling rate to obtain the values as de-
scribed above, then the terminating rate should be increased in the same proportion.

n

.255 Items 11.031 and 11,032

2.2551 To insure that manufacturers of different types of equipment will be providing equivalent
operational features and traffic carrying capacities, both Items 11.031 and 11.032 mst

be completed and the results included on the Switching Diagram, Certain types of equipmeut are

aerranged so that the PBX groups can be distributed throughout all the regular conqector groups.

Of course, this sort of arrangement would require & higher average calling rate for connector

terminals than the arrangement where all the PBX trunks are confined to one or two connector

groups. It is also important that the Switching Diagram show if the connector group arranged

for PBX trunk hunting is to handle Multipaerty or Individual line service.

.56 Example for the completion of Item 11.0.

11.0 Traffic Calculation (See Item 1.0701, Part I, for Quantities of Intraoffice Trunks
to be Furnished).

11.01 Applicable parts of this item shall be completed for a&ll types of oftices.
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Estimated Initial Originating Traffic (Busy Hour)
Terminal-per-Station
a ) b 2 xXb
Class of Unit Calls No, of Total U.C. No. of
Service Per Meain Main by Class of Lines
Station Stations Service k%
One
Party B (.5 80 120 80
(Excl,
PBX) R 1.0 50 50 80
Tvo B 1,2 32 39 20
Party R .8 48 _39 30
Four B
Party R 6 192 16 €0
Five
Party
Eight
Party
Pay-
station 1.5 2 3 2
PBX 24,0 2%6 24 8
Official
Lines 2.0 2 4 2
Wi
Crior 1.0 | | !
413 396 251
Total (500) (260)
(c) (a) (e)
RRRA TREK

* This figure is the unit calls per PBX (PABX) trunk.
*¥%¥ This figure is the number of PBX (PABX) trunks.
*x%* See Item 2.0, )
#%%% The number of main stations (c) should be increased by ten percent and then
rounded off to the next multiple of 100, The uumber of lines (e) should be
rounded off to the next miltiple of 10, as shown in Item 2.11, Part IIT.

11.02 Originuting Traffic

- 328 - 152w

This of'fice has been engineered to handle an initial average originating busy hour
traffic of 1,60 unit calls per line, It is anticipated that during the next ten-yeer
period, the average originating busy hour traffic will increase to 2.0 unit calls per line,

11.03 Terminating Traffic

11.0%1 DNote to Engineer: Chow originating and terminating traffic on Switching Diegram.

11.0311 Where the PBX groups are distributed throughout the regular connector groups:

%g% - 398 -
¢ 500 . 792 uC/Counector Terminal

e ——

This office has been engineered to handle an initial average terminating busy‘
hour traffic of ,80 unit calls per connector terminal specified in Item 212,

- 10 -
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11.0322 Where the PBX groups are confined to & separate connector group (or groups):

(d) - (Total PBX UC) - 396-24 -
{c) - (Totel PBEX Trunks) '5—60—.—5—"‘

783 UC/Regular Connector Terminal
Thie office has been engineered to hendle an initial average terminating busy hour
traffic of . 76 unit calls per connector terminal, except in the 33XX (PBX) group.
The 33X X (PEX) groups shall be equipped to handle 84 unit calls and shall be
arranged to provide, in addition to PBX trunk hunting, the service indicated on the
Switching Diagram., Please refer to Figure 1.

2.2561 The 9% unit calls were determined as follows:

Type of Service Unit Calls

6 PBX terminals at 4 UC 24

92 Regular Terminals at .76 UC 70
Total 94

The maximum number of usable terminals in the PBX trunk hunting group of connectors is
98 since two terminals will be used for test purposes,

2.26 Item 12.0

2,261 1In offices of 300 lines or more, it is desirable that a test wman be able.to rapidly test
all of the lines in the office. To do this a separate train of switches is provided which
enables the test man to connect metallically to each line to make all his tests from his test board.
One test distributor for each access trunk to the test train is normally required. REA TE & CM-520
discusses when additional test distributors are required.

2.262 1In general it may be said that offices up to 300 lines do not require test trains. 1In small
offices the line testing can easily be done from the main distributing frame.

2.27 Ttem 13.0

2.271 Since the introduction of direct distance dialing, intercept facilities have become mandatory.
Intercept is considered adequate by the Bell System if the following criteria are met:

(a) 1Interception of vacant levels, where practicable.

(b) Interception of uonworking numbers {connector terminals) for which there are two
or wore incoming calls per week. If a count is not available, nonworking numbere
Jisted in the current directory are to be intercepted until reassigned.

2.2(2 There are two basic types of intercept equipment, The calls may be intercepted either by a
recorded mnnouncement or by an operator. Intercept by an operator is probably the preferred
method for most REA borrowers because it gives the calling subscriber the most complete service. The
cost of operators is ineluded in the operator assistance agreement. The time the operator office
trunks are used for intercept 1s very small,

2.273 In the larger offices (over 500 lines), thre recorded announcements end operator intercept
are often handled over separate trunks. The recorded announcements are used for discon-
necved and unassigned numbers while calls to changed numbers are handled by operators.

2,274 One intercept trunk eircuit (Item 13.03) is usually sufficient for offices up to 500 lines,
if only e recorded announcement or only operator intercept is employed. This trunk circuit
is the coumda intercept equipment which connects the intercepted line to a recorder or to an operator
trunk. If both recorded announcement and operator intercept are used, & minimum of two trunks will
be required, one for each type of service.

£.275 Where the regular interoffice toll trunks are not used to carry intercepted calls to oper-
ators, & separate intercept trunk group is used (Item 13,041). There will be as many
operator intercept trunks specified under Item 13.03 as there are intercept trunks appearing at
the attended location. The method of reaching the operator (Item 13,04) will depend on the local
situation. If the dial equipment is in the same building as the toll switchboard, a separate trunk
group (Item 13.041) is advisable. In unattended dial operation regular interoffice trunks (Ttem 13.0h2)
are ueually employed. For other details see Item 1.12, Part I, of the General Specifications.
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2,28 TItem 14.0

2,281 It has become increasingly important with the advent of ‘intertoll dialing to give serious con-
slderation to the numbering scheme to be used in any area. There are so many details that the
subject of numbering cannot be covered in this section. The subject is discussed at length in REA
TE & CM-156, "Nationwide Toll Dialing," and TE & CM-208, "local Exchange Numbering Plens and Selector
Level Assignments,"

2.282 1t is important that the scheme adopted should provide for universal numbering if present or
future EAS is involved.

2.29 TItem 14.01

2.291 Each office must have & separate three-diglt office code. This code is asglgned from a list
maintained by the Bell System, and should be obtained from the connecting company prior to
the preparation of this specification in order that the central office equipment may be designed for
operation with the natiounwide toll dialing plan,

2,292 All offices purchased under REA specifications will be equipped initially for seven-digit
dialing. This 1s covered in Item 1.0717 of the General Specifications.

2.30 Item 14,02

2,301 Generally a directory number is composed of seven digits although only four or five digits
may be required to complete a local call through the switching equipment. The figure to be
inserted in this item is the minimum number of digits which the numbering plan requires to complete
a local call., The equipment should still be designed so that local calls will also be completed if
the full seven-digit number is dialed. Telephone users, are generally instructed to dial all seven
digits ot the called number.

2.302 local calls in direct control type equipment usually may be completed by dialing a minimum
of four digits when no extended area service to other offices is involved.

2.303 When direct extended area service trunks to one or more offices are involved, five-digit

dialing on local calls is required to maintain universal numbering within the EAS area. In
this case this item would show five, however, it is advisable to instruct the customers to use the
full ODN of seven digits,

2.304 When extended area service trunks to one or more offices tandem (switch) through an intervening

otfice, seven-digit dialing on both local and EAS calls would be required to maintain universal

numbering. While four or five-digit dialing could be used for completing local calls, all calls should
be completed by diamling the seven-digit directory number,

2.30% The numver of diglits to be effective in the end central dial office on incoming toll calls

usually will be stipulated by the connecting company. This number of digits should be kept

to four wherever possible in order to avoid the provision of an absorption feature on the incoming
switch. This is shown on the Switching Diagram.

2.306 Dbigit absorbing toll selectors should be furnished only when it is agreed that it is unduly
expensive to abcorb all three digits of the office code in the toll center. See Paragraph 2.152
of this section.
2.31 Item 14,03
2.311 This item refers to the Switching Diagram which is to be furnished under Item 26,0 for level
ussignments and other numbering information. See Paragraph 2,54 of this section for iunforwation
required on the Switching Diagram,

2.32 item 1k.0OL

2,321 Item 14,04 should be checked if grading 1s required initially or may reasonably be expected to
te required during the life of the equipment.

2.33 TItems 15.01, 15.011, and 15.031
2.331 In most instances, special service calls will be handled by the operator at the toll center who
will be reached over the regular toll trunks by dialing the digit "O" .When this is the case,

the name of the toll center should be entered in Item 15.01 in the space provided and Items 15.011l and
15.031 should be checked.
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2,34 Items 15,012 and 15.032

2.341 In those instances where the toll center is located in & large town end has a separate
special service desk, and where the tributary'(borrower'a) office has extended area

service into the toll center, it may be required by the counnecting company that the EAS trunks
be used to handle specisl service calls.

2,342 Assuming that local subscribers in the connecting company exchange (toll center) dial
"113" to reach the information operator, and the digit "8" 1g dialed by subscribers in
the borrower's exchange to access EAS trunks to the toll center, the latter subscribers would
dial "8113" to reach the information operator at the toll center. )

2.35 Items 15.013 and 15.033

2,351 Provision of & special service desk in the seme building with the dial equipment may be
varranted if the dial office of the borrower is a large one. A cost comparison will dis-
close if this type operation would be feasible. In such cases it way be desirable to establish
special service codes such as "113" for information, 114" for repair, etc. This procedure would
require the provision of special service trunk groups and separate trunk circuits. See RFA TE & CH~ 520,
"Central Office Equipment Switch Quantities (large Central Offices)."

2.36 Item 15.02

2.361 1In some instances it wmay be desirable to handle special service calls locally. This may
be done at a regular telephone in the business office by a clerk who also has other
assigned duties. In this case the subscriber lines necessary for this purpose would be specified
under Item 2,07, Official Lines. ‘ R
2,362 In some cases it may be desirable to have special service calls handled locally during
regular business hours and by the regular toll operator at all other times. In such eveat,
appropriate explanation and notations should be made in both Items 15,01 and 15.02.

2.37 Item 16,0

2.371 The main distributing frame provides a place where the outside plant and the inside plant
are both terminated and connected together by means of Jjumper wires.

2.372 A "B" type main distributing frame has all outside lines terminated on protectors on the
vertical side and all switchboard cables terminated on terminal blocks., Because of the

protection provided for the outside plant and due to the very little, if any, difference in cost

between this type and the "A" frame which furnishes protection only to the switchboard side, the
"B" type has been selected es the standard type to be used on REA borrowers' projects.

2,373 Generally, a floor type MDF is used in offices with an ultimate capacity of 100 lines or
more.

©.37h A main distributing frame has line intermediate distributing frame (LIDF) facilities on it

and is called a "combined distributing frame," The LIDF permits a redistribution of origi-
nating traffic without changing subscribers' numberns. Item 2,09, Part I, requires that ean LIDF
should be furnished on all offices.

2,375 Item 16,03
2.3751 Protectors will only be furnished for cable pairs specified in Item 16.02. If the con-
necting coumpany requires any addltional protectors, terminal blocks or verticals on the -
MiP, they should be specified under this item.
5,376 Item 16,0k
2,3761 This item when properly completed .will specify in deteil exactly what is to be furnished
to meet the requirements for main freme protectors. Care should be exercised in checking-

the features which are desired.

2,3762 The number of paire of cable terminals will be the same or greater than that shown in
Ttem 16.02 inasmuch as all cable pairs mst be terminated. .
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2.3763 The number of arrester units will be the seme as the number of pairs of cable terminals,
unless only working pairs are to be equipped with erresters and provided an acceptable
means for grounding unprotected pairs, such es strapping these terminels to ground, is furnished
by the supplier as stated in Part I, Item 2.01, In this latter case it is only necessary to show
the actual number of pairs to be equipped with arresters. .

2.376L When the grounding of unprotected pairs is provided, show the number of terminated cable
pairs to be grounded. This will always be the difference between the total number of
outside cable pairs to be terminated, Item 16,02, and the number of pairs of arrester units.

2.3765 Modular construction provides a compact, replaceable unit for each arrester or pair of
arresters. If this type is desired, check "yes". If this is not desired or if there is
no particuler preference, check "no".

2.3766 The purpose of factory assembled tip cables is to obtain a factory grade of workmanship
which reduces the denger of solder splashes and may be less costly than if assembled on
the job site. Please refer to Item 2,06, Part I, of the General Specifications for details.

2.3767 The standard length of factory assembled tip cables is 20 feet, If for some reason &
different length is required, it should be shown. i

2,3768 Some protector units are arranged so that the terminals may be elther wire wrapped or
soldered as desired. If solder is once used on & terminal, it cannot be wire wrapped
at & later time, If there is a preference for wire wrap or solder, it should be indicated. At
the time these specifications were issued a combination of "dead frout" and "solder only" terminals
was not available,

2.3769 The single operation cutover feature, through the use of plastic picks, provides a wmeans

for the separation of switchboard circuits from outside cable conductors. The picks may
be strung on cords in groups of 100, for example, and plugged into 50 line circuits to isolate 50
"in" and "out" circuits. A quick pull on the cord will immediately activate 50 lines. If this
feature is desired, it should be so indicated.

2.3770 "Pairs per vertical" and "height of verticals" are self-explanatory and should be filled
in to meet the particular requirements. Fanning strips are usually required.

2,38 Items 17.01 and 17.02 (Refer to Items 4,071-4,078, Part I)

2.381 A battery reserve of five busy hours usually will be adequate for offices located in ereas
where a.c. power failures are infrequent and where such failures last less than five hours.
If an emergency a.c. power plant is to be used, & battery reserve of three busy hours is sufficlent.

2.382 1In areas where power failures are frequent or of longer duration, an eight busy hour reserve
is desirable.

2.3%3 Ingine-driven generators are often used to provide a.c. power when & fallure occurs in the

commercial power supply. These units may be of the portable type and may be used where
required in a multioffice system, In offices over 1,500 lines, or offices including a toll board,
or where there are rrequent pover failures, permanent units should normally be provided. Standby
engine geuerators should be purchased separately and not included in the central office equipment
specificatinus,

2,364  theck Item 17.911 to show whether an engine generator is to be permanently installed.

2,335 Loth lead antimony and lead calcium batteries are available in the range of capacities re- .
quired in REA borrowers' dial central offices,

2.380 lLead antimony batteries have an average useful life of approximately ten years when properly
maintained, and cost about 15 to 20 percent less than the lead calcium type,

2.387 It appears that maintenance of the two types of batteries is about equal, except that water
additions are much less frequent for the lead calcium battery.

2.388 Since the life of lead antimony batteries is roughly ten years, the size (ampere hogz ::{ig;tY)
selected should be just ample to serve the office ten years from the time they are lust .

2.389 Lead calcium batteries have an estimated life of about 20 years and, therefore, lend them-

selves for use in those dial central offices only where future requirements for a 20-year
period can be closely predicted.
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2.3%90 The lead calcium type battery gases very slightly and, therefore, the electrolyte does

not get thoroughly mixed for some time after the cells have been on charge following a
discharge condition. For this reesson, stratification of the electrolyte occurs end a specific
gravity reading taken from the top of the cell will not be representative of the condition of

the overall cell. Cell voltage readings are usually taken to determine the condition of the
battery instead of specific gravity readings.

2.39 1Item 17.03

2.391 This item should be checked whenever a lead calcium battery is specified and also should

be checked when & lead antimony battery is specified if it is contemplated that voltage
readings will be used in the battery maintenence, .

2,40 TItem 17.04

2.401 The type of battery rack specified should be determined by space considerations. In most
cases & two-tier rack will be the best for use in small offices,

2.41 Item 17.05

2.411 A hydrometer is required if a lead antimony bettery is specified. It is not as desirable

for use with a lead calcium battery, unless the battery has a special construction so the
electrolyte can be accessed at the proper level.

2.k2 Items 17,06 and 17.07

2.421 Any 48-volt d.c. pover requirements necessary for the operation of carrier, voice frequency
repeaters, toll board or any other equipment not considered as pert of the dial central
office equipment should be set forth under Item 17.06. The total 48-volt direct current drain of
the speclal equipment in amperes (drain required during an a.c. power. failure) is required. The
connecting company requirements for both this item end Item 18.02 are available from & properly
executed RFA Form 810, "Central Office Equipment Engineering Information." These current drains
should be the estimated requirements to coinclde with the life of the battery.

2,422 Specify in Item 17.061 battery and fusing requirements for connecting company equipment
and special equipment that is not part of the dial equipment, based on current drain as
specified in Paragraph 2.421 above,

2.423 A 24-volt booster power supply will be required to increase the voltage available at the
long line adapter circuit on lines having & loop resistance exceeding 1500 ohms, including

the telephone set, when long line adapters are supplied. A 48-volt booster power supply will be
required to increase the voltage available at the long line adapter circuit qm lines having a loop
resistance exceeding 3200 ohms, including the telephone set. If the booster power supply with
either the 24 volts or 48 volts output is specified, it should be connected to all long line
flapters to gain maximum benefit, inasmuch as the current drain for each adapter is low., Insert
the number of lines in Item 17.0T7 for the 15-year period which will have a loop resistance, in-
c¢luding the telephone set, greater than 1500 ohms, so that a booster power supply of sufficient
capacity will be furnished.

2,43 Item 18,01 (Reéfer to Items L4,061-4.065, Part I)

2.431 The solid state silicon rectifier has become widely used in charging central office
storage batterles of the type generally found in REA borrowers' offices.

2,432 This type rectifier has an average life of about 15 years; therefore, the rectifier

supplied should have sufficient capacity to handle the office 15 years after the date
of installation,

2.433 If the future requirements of the office are very indefinite, it might be ddviseble to
specify a rectifier sultable for a shorter period with the idea in mind that, wheu the
future requirements are known, a second rectifier could be provided to supplement the first.
Additional chergers may be added in parallel. .

2.4 Ttem 18.02

2.4kl Any special U8-vyolt d.c. power requirements necessary for the normel operation of carrier,
voice frequency repeaters, toll board or any other equipment not considered as part of the
central office equipment should be set forth under this item. The total current drain of the addi-
tional equipment in amperes during normal operation should be specified. These drains should be
estimated requirementes to colucide with the life of the charger.
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2.45 Item 18,03

2.451 The date entered in this item should provide all pertinent lnformation regarding the
characteristics of the commercial a.c. pover supply since it will be utilized by the
equipment manufacturer in selecting the type of charging equipment with the specified input rating.

2.452 The following criteria should be utilized in determining the charger input rating according
to the available primery (commercial) a.c, power supply:

2.4521 Offices up to 100 lines may best be served by 120-volt, single-phase, 60-cycle pover.

2.4522 Offices from 100 lines to 400 lines may best be served by 120/240-volt, single-phase, 60-
cycle power.

2,4523 Offices over 40O lines may best be served by 120/240-volt, three-phase, 60-cycle pover.
2,46 Item 19.0

2,461 All central offices should be equipped with a hand test telephone and a wire chief’'s test
set, These two items of test equipment are specified in Items 3.0l end 3.02, Part I.
Additional equipment is listed under Item 19.0, which may be checked, if desired. As in the case
of frequency meters, if several exchanges are involved, one set of some ltems of test equipment
may be used on a portable basls for all exchanges.

2.462 The routine test set is used to run tests on the switching equipment. Because this test
set differs widely between manufacturers, it is recommended that when the central office
equipment is procured under competitive bidding, this item should not be specified. It way be
purchased, if desired, after the contract is let and it is known what type of equipment is being
furnished. On negotiated contracts where the type of equipment and the advantages of having &
routine test set are known, the set may be specified.

2,463 A current flow test set is required to accurately adjust relays and to measure d.c. current.
Aun exception to this would be where a supplier furnishes a resistance box and whose relay

adjustment instructions are designed for such an instrument. It is suggested that this item should
be purchased separately when the supplier's recommended relsy adjustment procedure becomes known.

2,464 The howler circuit can be quite helpful and will prove to be a timesaver if it is actually
used. It should be kept in mind, however, that a wen is required at the central office to
place the howler on a line and then remove it. The General Specifications require that the howler
circuit must operate through the wire chief test circuit and be arranged to remove tone and restore
the line to & serviceable condition automatically when the receiver is replaced. The effectiveness
of the howler has been reduced where the varistor equalized "500" type telephones are used.

2.465 There are several types of dial speed test sets. The panel type (Item 19.04) is one which
is permanently mounted in the central office and is accessed by dialing a particular digit
or code. It will return to the calling party readily identifiable signals to indicate that the dlal
speed is slow, normal, or fast. This type set is only recommended for the larger offices (600 lines
or more). The portable type {Item 19.05), when used at the central office, requires a man to read
it as well as someone at the telephone to operate the dial, One of these units may be used to serve
several central oftices.

2,466 Tt is desirable to provide a transmission test circuit to permit testing of toll connecting
trunks from a distant toll office without any assistance in the local dial office. This is |
true where the trunks include electronic equipment such as carrier, microwave, or voice frequency
repeaters. The equipment is also useful for testing FAS trunks and subscriber carrier circuits. A |
detailed description of this "loop around" test circuit is contalned in Item 3.05 of Part I. If this
test circuiv is desired, check Item 19,061, The frequency or frequencies desired should be shown in
Item 19,0611,

2.467 A special "loop around" test path may be provided in local Class 5 offices so that a test
board attendant in the toll office can measure the transmission loss on outgoing CAMA truuks

or other one-way outgoing trunks without assistance in the local office. This CAMA loop around test
path would be entirely separate from that used for interconnecting incoming or two-way toll con-
necting trunks. Access to the CAMA test path would be provided on an unused level 12 the bank"
mltiple of the incoming toll selectors, by relying on the fact that all ten of the thousan@s
digits are practically never assigned for access to local numbers end to verification, Heuce, an
unused "thousands” digit can be assigned to the special loop around trunk. Vacant level tone without
intercept facilities would be connected to this level, but the toll attendant would be instructed to
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ignore this tone and he would continue to dial, first the number of the selected CAMA trunk and
then "104", or an equivalent test code, for extending the CAMA trunk to the test board in the
toll office, The outgoing end of the loop around trunk would be terminated ordinarily in a
minor switch, or equivalent, since access will usually be required to ten or less CAMA trunks.
Where more than ten CAMA trunks are required, a larger switch such as an out~-trunk secondary

. would be required and two digits would be dialed for reaching the higher numbered CAMA trunks.

The outgoing switch would not be arranged for trunk hunting, but would step only to the pre-
selected trunk and cut in if the trunk were idle. This loop around path does unot utilize the
local office milliwatt supply circuit, since the transmission loss on the CAMA truunk can be
readily ascertained in both directions from the known losses in both directions on the reference
trunk., The loop around path should be completely free of any transmission bridges once the CAMA
trunk has been selected by the toll attendant, the battery supply relay in the outgoing CAMA trunk
being held operated by the loop closure in the two-way reference trunk. Since called party super-
vision is not repeated back by CAMA trunks and off-hook supervision is desired on the two-way
ref'erence trunk, it can be produced artificislly by reversing the talking conductors in the loop
around trunk thereby reversing the polarity of the battery supply from the CAMA trunk. Release
ot the reference trunk in the toll office should release the entire connection in the local office.
I an access circuit for testing outgoing CAMA trunks is desired, check Item 19,062,

2.468 A circuit for testing the stability of voice frequency repeaters and other electronic
equipment may be requested by the connecting company which owns the toll center. If
it ig¢ to be provided, Item 19,063 should be checked,

2,463 If frequency marking is used in the connector circuits, a frequency marking alarm panel
should always be provided if the number of equipped connector terminals equels or exceeds
500. A frequency marking panel is desirable, but should not be considered mandatory for offices
equipped with 200 to 500 connector terminals., An alarm panel is not essential if less than 200
counector terminals are equipped. This panel will permit rapid identification .by means of lamps
anl isolation by means of small toggle switches of grounded ringing leads whenever such a condition
exists, Check Item 19,071 if & frequency marking alarm panel is desired.

2.4 Item 20.0

2.471 Unattended dial central offices always will have alarm checking and sending equipment as
provided for in Item 1.06, Part I, of the General Specifications,

2.472 Sometimes it may be desirable to handle the alarm signals locally. It should be determined,
however, that someone will always be in attendance to receive the alarm signals before con-
gidering this method of operation. It should also be kept in mind that when sending alarm condi-
tions to a local telephone, a failure of all ringing supplies will prevent transmission of alarms,
uniess a special alarm panel is specified for use along with the local telephone and d.c. signaling
ig accomplished over a third conductor.

2.4{3 Clarrier trunk groups are sometimes divided into two categories, those that have a lower
priority and those that have a higher priority. The lower priority groups should be
iyned & minor alarm and the higher priority groups should be assigned a major alarm, If such
a distinction it to be wmede, the proper signals should be checked in Item 20.03. If priorities

are not assignud at the time of the initial installation but may be assigned at a future time,
chesd Item 2C,033.

1387

2. b Item 21.0

2,421 The Gencral Specifications require thet the Bidder submit a tentative floor plan drawving
showing the layout of the equipment, If a new building is coutemplated, Item 21,0l should
Lu cnecked, If the equipment is to be placed in an existing building, Item 21.02 should be checked
and a drowing of the room should ve attached., The drawing should show the clear ceiling height,-
tocation I any pillars, doorways, windows, radiators, etc., and room dimensions.
. 4%2  Ir the ultimate requirewents are very uncertain, buildings are sometimes constructed so
that an inside or outside wall can be removed after 10 to 12 years of growth to permit
rurther expansion, In general, removal of an outside wall is practicable only for offices
initially equipped for 300 lines or more.

2.4 Item 22,0

2,491 An interoffice trunking diagrem is a very useful aid when setting up requirements for an
office, particularly one which is part of a network of offices., One should be submitted
with these plans and specifications and may be an up-to-date copy of the trunking diagram included
in the Area Coverage Design as Exhibitv C.
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.50 Item 23.0

2.501 Any items which need further clarification should be covered under Explanatory Notes,
Item 23. See Paragraphs 1.6 and 2,5315 for examples. Also, if mobile redioc service

is planned, a note should be inserted under Item 23 stating that the feature described in the

General Specifications, Part I, Item 1.0710, which provides for the release of the entire switch

train under the delayed control of the called party, shall be a mandatory requirement for the

connector group containing the mobile radio lines. This connector group should be specified 1in

the note, and designated on the Switching Diamgram, Item 26, as "release feature, see Item.23."

2,502 Any carrier equipment, voice frequency repeaters, or standby power plants which are to be
installed should be purchased under a separate special equipment contract. Do not include
this equipment in the Central Office Equipment Specifications.

2.503 Where it is desired to include a specification for furnishing a fire reporting system with
the central office equipment, this may be done under Item 23, See REA TE & (M-1U41, "Fire
Alarm Service (Commnity Dial Systems)."

2,504 Special arrangements of wiring or equipment not covered in Parts I or TII of the specifi-

cations, but desired in some special situations, should be specifically described under
Item 23. For example, an Owner may want the necessary circuits of linefinders, selectors, con-
nectors and interoffice trunks wired to external patch jacks in 19-inch or 24~1inch racks to facil-
itate making connections to traffic measuring devices. Or perhaps it may be considered desirable
that the insulation on the marking wire for each ringing frequency be a separate color to facilitate
identification. Each special feature or arrangement should be adequately described in a separate
note under Item 23. The number of such notes should be kept to a minimum and should cover only
essential features,

0y

2,51 TItem 24,0

2,511 If any size and/or shape restrictions apply to the central office equipment building due to

lot size, lot location, or for any other reason, a sketch of the tentative building plan
should be included under ihis item., Any detailed information which might be aveilable at this time
regarding the building should be included with the exception of overall dimensions.

2.512 Two optional floor plan arrangements are provided in Item 24.0. The first option is to provide
for a partition to isolate the space occupied by that equipment to which frequent access 1s
required from the switching equipmeant. This keeps much of the dust and dirt from the switching equipment
and tends to reduce its maintenance.

2.513 The second option is to provide for a vestibule which also aids in preventing dust and dirt from
being blown or tracked into the space occupied by the equipment. When elther or both of these
options are checked the Bidder will take them into consideration when arranging the floor plan,

2.52 Item 24,01

2.521 Any floor space which may be required for carrier, repeater, or any other equipment not furnished
by the Bidder should be listed under this item. The connecting company requirements are readily
available from a properly executed REA Form 810.

2.53 Item 25.0 Trunking Requirements Form
2.5301 General. Also see Item 1.08, Part I.

2.53011 A considerable portion of the information necessary to complete the Trunking Requirements Form.
can be obtained from a completely and properly executed REA Form 810 for the borrower's ex-
change. A completed REA Form 810 must be secured for each exchange before attempting to complete the
Trunking Requirements Form. The Form 810 should be included with the specifications sent to suppliers
for information purposes.

2.53012 The Trunking Requirements Form is made ﬁp of two general parts. Lines 1 through 22 shall
contain information which will enable the manufacturer to furnish the desired types of truunks
as well as the desired signaling. Lines 23 through 32 shall specify the actual wired and equipped
quantities of trunks, repeating coils, incoming selectors, signaling circuits, composite sets, and
hybrids required,

2.5302 Line 1 Group

2.53021 As is indicated, the name of the distant office 1s entered in the block at the head of the
column. This 1s the geographical name of the distant office.
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2.53022 The group of trunks will be designated as Two-Way, In, Out, or a combination of the
three as desired. The quantity of each type should be indicated.

2,5303 Lines 2-9 Number and Type of Operation of Interoffice Truuks

2,53031L When there is a choice available, considerable care should be exercised in choosing
the type of operation of interoffice trunke.

2,53032 The principal application for loop dieling is on one-way trunk groups where the
distances between offices are relatively short. Standard loop dial trunks will

operate satisfactorily over circuits up to 1200 ohms loop resistance, Above this figure
special signaling is necessary. Above 2000 ohms loop dialing is not dependable except when
very sensitive relays are used. Loop dial truuks should only be used on eircuits above 1200
ohms when it is a requirement of the connecting company. There are two options for a loop type
of operation. The battery-ground pulsing uses two windings at each end of the trunk, connected
together with positive and negative potentials in series alding. This effectively doubles the
current in the loop. The loop pulsing has a relay at one end of the trunk, connected to positive
and negative potentials, and operated by opening and closing e shunt at the other end. Before
specifying elther option the counecting company should be ‘consulted. 1In such cases it is very
important that the connecting company circuit drawing number for its end of the trunks "1s made
available to the central office equipment supplier. Certain carrier derlved trunks are coming
into use where the trunk circuit is included as part of the carrier equipment. This elimlnates
the need for separate trunk circuits in the central office.

2,53033 Loop dial trunks cannot be used on phantom groups end where it is desirable to obtain
an additional trunk circuit on two existing physical pairs composite operation must be

used., The use of phantom circuits is not recoumended because they are susceptible to induced
noise,

2.53034% Simplex (SX) trunk operation has the following advantages:

1. Simplex trunks can operate over a much higher resistance circuit than loop dial
trunks,

2. Trunk circuits arranged for simplex operation may be readily converted to com-
posite type operation.

3. Trunk circuits designed for simplex polar-duplex operation (E-M) may be readily
converted to carrier operation,

2.53035 Composite (CX) trunk operation is used elther in conjunction. with phantom groups or_
single counductor pairs. This single trunk compositing way be requested, in preference
to SX operation, by certain connecting companies in areas where earth compensation is necessary.
Tt will be a little more expensive than simplex due to the cost of the composite equipment.
Because of the difficulties encountered in maintaining a good balance between side circuits
of a phurntom group, it is strongly recommended that the use of phantom groups be avoided.

.53036 Currier operation has the advantage of creating additional trunking paths with
built-in signazling chaunels by superimposing voice modulated carrier waves upon
existing physical trunk circuits. There is also certain application for radio-derived trunk
circuits and when this facility is used, the central office trunk equipment should be arranged
for E-M operation'unless otherwise specified. A detailed discussion of carrier operation and
radio-derived trunks may he found in the 900 series of this Manual,

2,53037 E-M operation of carrier-derived trunks is desirable and should be specified unless
other operation is reguired by the connecting company. E-M type signaling when
applied to physical circuits is also known as polar-duplex signaling.

#.53038 Item 1.085, Part I, General Specifications, states that idle circuit terminations
shall be provided on interoffice trunks equipped for E and M signaling, and remain

in the circuit until the celled party answers. It is the purpose of this requirement to
maintain the trunk in a terminated condition before the called telephone answers to prevent
singing or other undesirable effects wheun carrier or mltiplex equipment is involved. If
the idle circuit termination normally in the circuit is removed upon seizure of the trunk,
and some equivalent form of termination is substituted until the called party answers, the
intention of the specification will be met. The objective is that the circuit shall have
a terminated condition at all times to ensure quiet operation,
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2.53039 DX operation will be requested by some of the Bell operating companies for use exclusively
in cable circuits. It will be used instead of loop signaling on longer EAS or toll trunks
and instead of SX or CX on short intertoll trunks. It can be operated without impairment through E
type repeaters, or equivalent. DX operation requires a trunk circuit with E and M lead signeling.
Therefore, a trunk circuit arranged for polar-duplex signaling (E-M) may be used over 8X, CX, DX, or
carrier facilities,

2.53040 Refer to REA TE & CM~319, "Interoffice Trunking and Signaling,” for a more detailed de-
scription of trunk signaling and operation, including E type operation.

2.5304 Lines 10-12 - Usage

2.53041 The use to be made of the trunks should be checked in the usage column., If the same trunks

are to be used for both extended ares service and toll, both items should be checked, If
special services are handled over the toll trunks, "special service" should be checked 1n addition to
"toll."

2.5305 Lines 13-1k - Type of Switchboard at Distant End

2.53051 An indication should be given as to whether the switchboard at the distant end is disl or
common .battery toll.

N

.5306 Lines 15-18 - Trunk Physical Characteristics

r

.53061 The trunk physical characteristics should be given since this' information helps the manu-

facturer determine the type of trunk circuit he is to furanish., The only time this infor-
mation may be omitted is when the trunks are entirely owned by the connecting company and the con-
necting company is furnishing the simplex, composite or DX balancing and signaling sets in the local
of1rice, or when the trunks are carrier derived.

2.5307 Lines 19 and 20 -« Type of Supervision on Loop Trunks

#.5307L  Supervision on loop dial truuks is accomplished on either a "reverse battery" or a "reverse
battery, high-low resistance" basis, and the applicable method should be indicated in this
item. Where dial to dial trunks are involved, line 19 should be checked for loop trunks with reverse
battery supervision. Where disl trunks to a manual office are involved, line 20 should be checked for
loop trunks with reverse battery and high-low resistance supervision. In the latter case, it would be
poscible to eliminate the high-low resistance feature if the manual office operates on 48 volts, but
this is not the usual situation.

2.53072 Reverse battery supervision, as the name implies, is supervision provided by effecting a
reversal of battery potential on the trunk. :

2.53073 When supervision on & trunk is accomplished by effecting a change in resistance of a bridge
across the trunk, it is referred to as high-low supervision. Most two-way loop dial toll
trunks will use the "reverse battery, high-low" type of supervision so that duplex (two-way) operation
may be obtained. It is very important to specify the reverse battery, high-low type if this 1s to be
employed by the connecting company,

2.5308 Lines 21 and 22 - Type of Signaling on SX and CX Trunks

. 2,53081 " Signaling on simplex and composite trunks is usually either "Positive-Negative" or "Pblarj
Duplex" (E-M),

2.53082 Positive-negative signaling is best suited for use on relatively short trunks and does not’
provide all of the features that E-M signaling does. With "positive-negative” signaling,
operation i generally limited to trunks with a maximum dialing leg resistance of 500 ohms., The
cignaling range of the trunk is affected by such factors as battery voltage, insulation resistance,
and earth potentials,

2.53083 Positive-negative operation provides for signaling in only one direction at & time., Further,
this type of signaling cannot readily be used with carrier equipment,

2,53084 1In spite of the above-mentioned drawbacks, positive-negative type signaling is adequate for
most extended area service trunks and is used to some extent on short haul toll trunks. -
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2,53085 A prunk circult arranged for polar-duplex (BE-M) signaling cen be used interchangeably
with simplex, composite equipment, carrier or wmicrowave and is, therefore, somevhat
wre flexible than the positive-negative type trunk circult. i

2,53086 Polar-duplex operation provides similtenecous signaling in both directions (duplex
operation), low impulse distortion, means for earth potential couwpensation and
operation with a signal leg resistence at least five times thet possible with positive-negative
operation. Farth potential cowpensation should be used on SX and CX trunks with E-M signaling.

2.5309 Line 23 = Trunk Circuits

2.53091 Trunk circuits are also frequently referred to as lmpulse repeaters, or simply es
repeaters by the mamufacturers of diel centrael office equipment. It should be pointed
out that the term "trunk terminating circuits," as covered in REA Form 810, refers to all equipment
between the switchboard trunk circuit and the trunk conductors, whereas this item "trunk circuit"
refers to the switchboard trunk circuit itself.

2.53092 The number of trunk circuits will usuaelly be equal to the total number of trunks indi-
cated in lines 2«6, The exception would be those carrier derived trunks where the trunk

circuit 1s included as part of the carrier equipment. Trunks, if this type, should be deducted
from the total number of trunk circuits. Otherwise, the trunk circuits will always be furnished
by the manufacturer of the central office switch equipment since they are included as part of
that equipment. If the connecting cowpeny into which the trunk group operates cleims it will
furnish the local trunk terminating equipment, it does not mean to imply that it will furanish
the trunk circuits which are required in this item. The connecting company means, by such &
statement, that it will furnish line balancing equipument, repeat coils, and signaling circuits.

2.53093 It is desirable to have only one type of trunk circuit in an office. Exceptions are
where there is a substantial nuuber of each type or the counecting company requests
one type and it may be considerably cheaper to furnish another type for trunks to another office.

2,5310 Line 24 - Repeating Coils (Also see Item 1.085, Part I)

2.53101 The total number of repeating coils required to be furnished by the Bidder shall be
specified in this line. All trunk circuits require a repeating coll except when
carrier equipment is used. Omit repeating coils for cerrier derived trunks. If the connecting
company is furnishing the trunk terminating equipment, repeating colls need not be specified.
Otherwise, or if in doubt, specify a quantity of repeating coils equal to the total number of
physical trunk circuits,

2.5311 Line 25 - Incoming Selectors (See Item 1.081, Part 1)

2.53111 Two-way trunks and one-way incoming trunks will usually terminate on incoming selectors.
The equipped quantity of incoming selectors will alwaye be egual to the total equipped -

quantity of these trunk circuits, The wired quentity of incoming selectors should be carefully
considered. If it is known that additional trunks will be required in the near future, it may be
advisable to provide space and wiring for these trunks and their incoming selectors initially. If
it is known that a trunk group will not be expanded for some time, it probably will not be ecouno-
mical to provide space and wiring for additional selectors, especially if empty frames and shelves
mist be furnished initielly.

2.5312 Lines 26-29 - Number of Duplex Signaling Circuits

2,53121 For 5X trunks employlng "positive-negative" type signaling, no separate signali.g cir-
cuits are required. .

2.53122 For SX trunks employing "polar-duplex" (E-M) signaling, owe duplex signaling circuit
will be required for each trunk, The signaling circuit will be furnished by the
coanecting company if it is furnishing the termination equipment.

2,53123 For CX trunks employing "positive-uegative" type signaling, no separate signaling
circuits are required.

2.53124 TFor CX trunks employing "polar-duplex" (E-M) type signaling, oune duplex signeling

eircuit will be required for eech truuk. Here again, the signaling circult will be
furnished by the connecting company if it is furnishing the termination equipment.
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2.53125 For DX trunks, a DX signaling circuit is require&. Thig circuit is different from the duplex
signaling circuit used on'SX or CX facilities and, therefore, mst be specified in line 27

when required. This signaling circuit will also be furnished by the connecting company if it is
furnishing the termination equipment.

2.53126 For carrvier trunks employing (E-M) type signaling, no separate signaling circuits are required
since the necessary signaling equipment is contained in the carrier equipment itself.

2.53127 Carrier trunks employing "loop-type" signeling will sometimes be encountered. However, no
separate signaling circuits would be required with such trunks.

2,53128 Each set must be equipped with a 60-cycle filter as specified in Part I, Item 1,088,

2.5313 Line 30 - Quantity of CX Sets

2,53131 fThe CX sets are the line balancing equipments and are specified for single physical truunk
operation, one for each CX trunk. These may be furnished by the connecting company. This

must be determined.

2.5314 Line 31 - Carrier or Microwave Hybrid

n
Wi

.53141  If trunks are to connect into carrier or microwave, the quantity of hybrids, their type and
drop impedance, should be specified.

2.5315% If any trunk equipment is to be supplied at distant offices under the specification, it should

be listed under lines 23 to 32, and an explanation listed under Item 23.0. If the distant end

ortice 15 & manual board and the distant end terminating equipment is to be furnished un@er this speci-
fication, the cord circuit drawing number and manufacturer must be shown,

o.54 Item ©,.0 - Switching Diagram

2,541 A switching dlagram similar to Figure 1 for & terminal-per-station office shall be furnished.

In systems made up o several offices, it is advantageous to show the switching diagram of all
exchanges on one drawing. Also, where both toll and local equipment are included under the same contract,
as in the casc of a toll center, & combined toll and local switching diagram should be used., Figure 2 is
an cxample of a combined diagram.

2,542 1t is absolutely uecessary that this diagram shall contain all numbering and traffic information
as it will be used by the supplier in furnishing the equipment.

2.543 The numbering plan for all offices should be set up on the basis that selectors will be employed.
If the equipment proposed is not of a type which can readily be engineered according to this plan,
the Bidder muy furnish & plan which will be equivalent with respect to both numbering and traffic. This
ic covered in Item 1,070L, Part I.

2,544 Cince the offlce will be "equipped" for seven-digit numbering, all levels may be assigned the N, A,
AR, Lv i function based upon the requircments of the specific situation. These funﬁtions are

derined i HPA TE % (1-208, "Local Exchange Numbering Plans and Selector Level Assignments. In making

_p Lhe numbering plan, one should analyze and thoroughly understand the operation of the switch and what

Lhuppens when uny digit is dialed for the first time and what happens when the same diglt 1is dialed a

cecond Lime,

2,545 Following are & few general criteria which should prove helpful in connection with the completion
of this item:

2.5451 Digit "0" is the digit universally accepted for reaching the assistance and toll operator, and
tne "O" level of the first selector (or comnector) should be reserved for this use and be assigned

the "I rue ion,

25452 Digit "9". Wherever possible subscriber directory numbers ending with numerals between 9000 and
and JJ79 should be reserved for paystations. There are situations, however, where this feature
cannot be provided without a substantial increase in the cost of central office equipment. In those
instances the possibility of using levels T or 8 should be investigated. It 1s customary BrﬁCtﬁgﬁ for
paystation lines to be assigned in the same hundreds group as other }ocal lines, so level "9 ( or
"7") is usually mltipled to & local connector level. The "runction" assigned to this level may be
B, NI, AR, or A, as dictated by circumstances.
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2.5453 Level "1" is usually made an AR level in order to absorb preliminary impulses such as
false dialing end line slap, and will probably be ueed to access direct distance dialing -
trunks (Code 1X or 1XX) in the future. It is recommended that this level should be reserved for
present or future use of the direct distance dieling code.

2.5k54 In assigning selector levels to local connectors, it is preferable to start assignments
with the lowest numbered selector level available, such as level "ot go assigaments
can proceed in an orderly manner.

1
2.5455 Calls trunk to the connector on the third from last digit, leaving two digits effective
in the connector. Because of this where second selectors are not used, the three office
. code digits are usually assigned the "AR" function with the fourth from last digit of the number
assigned the "A" function. On this latter type office paystation number identification can be
provided simply by essigning an "A" function to levels T, 8, or 9.

2.5456 Wherever possible it 1s desirable to have the incoming toll calls come into the
borrower's office with only the last four digits of the subscriber's numher to be
dialed Lo complete the call. If five digits are involved, this will require the absorption
of one digit in the incoming toll selector. Very seldom should it be necessary to absorb
more than one digit on any one incoming toll call., Diglt absorption is also often necessary
on incoming toll selectors even though only four digits are received over the toll trunks.

2.5457 It is very desirable to use level "0" of the toll pelector for verification of a busy
line because this level could not couveniently be used for any other purpose.

2.5458 In some cases EAS traffic will tendem (switch) through the office involved. In such
instances the incoming EAS selectors will usually have access to trunks to the end CDO
from the same levels as the local first selectors in the tandem office.

2.5459 Incoming FAS selectors will not have access to the "o" level for verification.
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SDN and Terminating Traffic:

46-532XX (PBX and Multiparty:

33XX 76 UC 9k uc)
3uxx 76 UC
35XX 76 UC
QXX 76 UC

If the PBX trunks are distributed
throughout all connector groups,
each connector group shall be
arranged to handle 80 UC.

P.S. in 3XXX Sertes (9XXX)
Revertive Call TTXX

N = Normal

AR - Absorb Repeatedly Until Unlocked .
A - Absorb and Unlock

B - Blocked Until Unlocked

BV - Busy Verification

WXAMPLE OF TPS SWITCHING DIAGRAM
for Office Used in Paragraph 2,256

FIGURE 1







