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USE OF COMPENSATING RESISTANCE

REVERTIVE AND PCI PULSING CIRCUITS

1. GENERAL

1.01 This section describes the method of using
compensatingresistancein all offices em-

ploying revertiveand panel call indicatorpuls-
ing circuits.

1.02 This section is reissued to incorporate
material from the addendum in its-proper

location. In this process marginal arrows have
been omitted.

1.03 Compensatingresistanceis used during re-
vertiveselectionsto limitthe currentflow

in the fundamental circuit in order to insure
proper release of the sender stepping relay on
short loops and under adverse shuntingconditions
caused by resistance in the selector commutator
path, and during call indicatorpulsing to limit
the current flow in the relays of call indicator
control circuits.

1.04 Themaximumloopresistanceoverwhichpuls-
ing may take place is limited only by the

capabilityof the incomingselectoror trunk cir-
cuit. The sender circuit itself imposesno limi-
tations in this respect.

1.05 Since the considerationsgoverning the use
of the sender MTG relay are not affected by

compensating resistance requirements, no
reference to them is included in this section.

2. FACILITIES FOR COMPENSATING

2.01 Some sender circuits are arranged so that
compensating resistance may be introduced

by means of translator,decoder, or marker cross-
connections. When senders control office selec-
tions as well as selections beyond the office
selector, one value of compensating resistance
may be effectiveduring office selectionsand an-
othervalueduringselectionsbeyondoffice (trunk
test, incomingand final selections,and call in-
dicator pulsing). The compensating resistance
may be introducedin steps of 300 ohms, from O to
900 ohms (1200ohms in the case of certain early
type senders). Due to the compensatingresistance
arrangement of the sender circuits, the selec-
tions beyond office compensatingresistancecan-
not exceed the office selections compensating
resistance.

~: Crossbar tandem dial pulsing senders
are arranged to compensate either O or 900
ohms for office selections. No. 4 type toll
switching system outgoing senders are not
furnished with facilities for compensation.
If compensatingresistanceis required it is
introducedat the outgoing trunk circuit.

2.02 Certain outgoing trunk circuits and cer-
tain panel selector circuits are equipped

with compensatingresistancefacilities. Varia-
tions in compensating resistance for these cir-
cuits may be made effective by changing the
strappingat the wiring terminalsof the resist-
ances. These resistancesare intended to be used
(1) when the conductor resistance is less than
the required minimum loop resistance and the
senders either do not compensate or the maximum
availablein the senderis not sufficientto bring
the compensated conductor ioop resistance up to
the minimum required or (2) when due to the use
of different cable routes for trunks in the same
group, the amount of compensating resistance
which may be provided by the sender is limited by
the loop resistanceof the longesttrunk,and con-
sequentlythe additional compensatingresistance
required for the shorter trunks may be provided
at the associated trunk or selector circuit. The
values of compensating resistance provided in
the various trunk and selectorcircuitsare shown
in Table A.

2.03 Distant office selectors (office selector
tandem) are equippedwith compensatingre-

sistance for use during office selections, and
are also providedwith other compensatingresist-
ances which are effective only during selections
beyond office. These latter are intended to be
used when the trunk conductor resistanceto dis-
tant office selectorsin the same group varies to
the extent that satisfactory compensation can-
not be obtained during selections beyond office
without equalizing at least partially the loop
resistance to the office selectors.

2.04 Local (3-wire)incoming selectorswith th-
exception of ES-207896 are provided with

fixed compensating resistances.

2.05 No compensating resistance is provided in
local (3-wire) office selectors, crossbar

incomingand crossbartandem trunk circuits,full
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selector tandem district selectors, manual call
indicator trunk circuits and operator type trunk
circuits.

~: Certain early ❑anual call indicator
control circuits were designed for use with
senders not equipped with compensating re-
sistance, and were therefore arranged to
provide the necessary compensation,when re-
quired. For the purposes of this section it
should be determined that such compensating
resistance is not effective.

3. REQUIREMENTS

3.01 Minimum: The minimum compensated trunk
loop resistance for revertive selections,

call indicator pulsing, or trunk test on opera.
tor class calls, shall not be less than the value
specified for the particular type of selector or
trunk circuit. By compensatedtrunk loop resis-
tance is meant the total resistancein the funda-
mental circuitbetween the senderand the selector
or trunk circuit, includingany compensatingre-
sistance in the sender and selector circuits, the
trunk conductor resistance, and the resistance
of the polarized relay of distant office selec-
tors, dial coin zone outgoing trunk circuits, or
crossbar tandem senders.

3.02 Maximum: The maximum compensated trunk
loop resistanceshallnot exceed the equiv-

alent maximum external circuit loop resistance
over which the selector or trunk circuit is capa-
ble of operating, taking into consideration the
resistanceof the sender stepper (STP)and polar-
ized overflow (OF) relays.

3.03 For revertive selecti~, the minimum com-
pensated trunk loop resistanceis 1200 ohms

for those selectorshaving line r“elaysof650 ohms
or less, and 900 ohms for selectors having line
relays of 900 ohms or more and for calls to cross-
bar and crossbar tandem equipment.

3.0)1 For call indicator pulsing and trunk test
on operator type trunks, the minimum com-

pensated trunk loop resistance is 900 ohms, ex-
cept as shown below:

(a) In some instances, battery and ground for
trunk test on operator class calls are

supplied by auxiliary equipment at the local
central office (e.g. recording-completing
trunk circuits, etc). In these cases, on op-
erator class calls, the compensating resist-
ance for trunk test in panel and No. 1 cross-
bar originating senders should be 900 ohms
regardless-of the trunk loop resistance be-
yond the local central office.

(b) Compensating resistanceforoperator class
trunk test in No. ~ crossbar offices need

not be considered, since an outgoing sender
is not used.

(c) In crossbar tandem offices, compensating
resistance information for operator class

trunk test must be cross-connected in the
tandem marker to satisfy marker functions.
However, crossbar tandem seridersdo not in-
troduce compensating resistance into the fun-
damental circuit for trunk test on this class
of call and, therefore, any value may be
used.

(d) In crossbar tandem offices equippad with
revertive pulsing senders, compensating

resistance information for call indicator
pulsing class ofcall must be cross-connected
in the tandem marker to satisfy marker func-
tions. However, revertive pulsing senders
do not introduce compensating resistance into
the fundamental circuit during call indicator
pulsing and, therefore, anyvaluemay be used.

3.05 For all classes of calls routedvia distant
off,iceselectors~the resistanceof the of-

fice selector polarized relay (50 ohms) and the
selections beyond.(C) resistance are effective
during selectionsbeyond. The conductor resist-
ance effective is the sum of the resistance from
the originating office to the distant office se-
lector and the resistancefrom the distant office
selector to the terminating office.

3.06 For PCI class calls routed via crossbar
tandem revertive pulsing senders, the re-

sistanceof the tandem sender polarized relay (50
ohms) is effectiveduring call indicatorpulsing.
The conductor resistance effective is the sum of
the resistancefrom the originatingoffice to the
tandem office and the resistance from the tandem
office to the terminating office. The compen-
sating resistance setting of the tandem sender
is ineffective and should be arbitrarily set at
900 ohms, unless the same tandem marker route re-
lay is also used for calls routed through cross-
bar tandem dial pulsing senders, in which case
the setting will be governed by the requirements
of that routing.

3.07 For PCI class calls routed via crossbar
tandem dial ~ulsing senders, the call in-

dicator pulses are generatedby the tandem sender
and the sender should be compensatedas required
by the resistance of the conductor between the
tandem office and the call indicator incoming
trunk circuit.

3.08 For full selector class calls, (Panelu
crossbar and step-by-step) routed via

crossbar tandem revertive pulsing senders, in-
coming and final selectionsare registeredin the
tandem sender in the same manner as office selec-
tions and thereforethe originatingsender should
be compensated the same during selections beyond
office as during office selections. The tan-
dem senders should be compensated as required
by the resistance of the conductors between the

i
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tandem and terminating offices, except on out
dial pulsing calls, in which case the use of com-
pensating resistanceis not required.

3.09 For full selector class calls routed via
crossbar tandem dial Dulsing senders, the

F
tandem senders should be compensatedas required
by the resistance of the conductors between the
tandemand terminatingoffices,excepton out dial
pulsing calls,in which case the use ofcompensat-

, ing resistance is not required.

3.10 For full selector (Ranel sender) tandem
. class calls routed via coin dial zone out-

~oing trunks, the resistance of the polarized

,C
relay (50 ohms) of the trunk circuit is included
in the call indicatorpulsing loop.

3.11 For skiri-officecalls, the office selec-
tions compensatingresistanceof the sender

is ineffective. However, in order to permit the
use of any value of compensating resistance for
selectionsbeyond office,900 ohms (or 1200 ohms,
when available) should be used for skip-office
calls.

3.12 Allowance for deviation of conductor and
compensatingresistancesfromnominal: The

tables provided in this section allow for devia-
tion from nominal values of conductor resistance
due to temperaturevariations and the resistance
of the compensating resistances due to manufac-
turing tolerances.

3.13 For minimum requirements a deviation of
–5% from nominal resistance has been al-

lowed for compensating resistances and –6.8%
(approx.)for the deviation of conductor resist-
ance from its nominal value (at 68”F.) to its
minimum value (at37°F.). For maximum tolerances
a deviation of +5% from nominal resistance has
been allowed for compensating resistances. NO
allowancehas been made for increasein conductor
resistancedue to temperature,since this factor
is included in the maximum conductorrange of the

F
various circuits.

~: If it should be found that both the
❑inimumand maximumrequirementscannotbemet
for all trunks in the group, it is an indica-
tion that the variation in ccnductor resist-
ance is too great, and therefore that such
routings cannot be employed.

3.16 Compensatingto equalize the resistance of
the trunks in a grou~ for the sole purpose

of applying ❑ore severe tests with the panel in-
coming selector test frame does not appear to be
warranted. However, if it is necessary to com-
pensateat incomingselectorsin order to meet the
minimum requirements, it would be desirable to
provide such additional compensating resistance
as is required to equalize the resistanceof the
trunks.

3.17 When more than one type of selector is in-
cluded in a trunk group, the amount of com-

pensation which may be placed at the senders may
be limited by the capabilities of a particular
type of selector,and consequentlyitmaybe neces-

sary to compensateat the selectors of the other
type in order to meet theirminimum total require-
ment.

3.18 For routingsvia distant office selectors.
when the trunk conductor resistanceto the

office selectors varies considerably between
trunks in the same group, it may not be possible
during selectionsbeyond to meet the minimum com-
pensating resistancerequirementsof the shorter
routes without exceeding the trunk capabilities
for the longer routes. In this case it will be
necessary to use the selections beyond (C) com-
pensating resistanceof the office selectorshav-
ing the lower conductor resistances in order to
equalize, to some extent, the resistance of all
trunks in the group during selectionsbeyond of-
fice.

Note: If it should be found that even with——
the use of the maximum (C) compensating re-
sistance available at the office selector
(600chins)it is not possibleto meet both the
minimum and maximum compensating resistance
requirementsfor all trunks in the group, it

‘5.14 Distribution of compensating resistance:
should be understood that the variation in

When compensating resistance is required,
conductor resistance is too great and conse-

as much as possible of the total should be pro-
quently such routings cannot be employed.

+

/-

/vialedat the senders in order to avoid compensa-
tion at selectorswhenever possible.

3.15 When the trunks in a group have different
cable routings, the trunk conductor re-

distancesmay vary considerably,and consequently
the amount of compensationwhich may be placed at
the senders will be limited by the maximum per-
missible for the trunks having the greatest con-
ductor resistance. In this case it may be neces-
sary to compensate at the incoming selectors
having the lesser conductor resistances suffi-
ciently to meet the minimum total requirement.

3.19 In some cases it may be desirable to use
the beyond office (C) compensatingresist-

ance at distant officeselectorsin order to avoid
compensating at incoming selectors, even though
there is little orno variation in trunk conductor
resistance. An example of this is the case where
the cable resistance from the originatingoffice
to the office selector is low, and consequently,
on routes to incoming selectors which are close
to the office selectors, compensating re.sist.-

ance is required in addition to that which the
sender is capable of providing. If this resist-
ance were provided at the incoming selectors, it

Page 3
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might cause the maximum capabilityof the incom-
ing selectors to be exceeded on calls from some
other originating office having considerable
conductorresistanceto the office selectors. In
that case, compensatingat the office selectors
first mentioned would render it unnecessary to
compensate at these incoming selectors. On the
otherhand, thiswould decreasethe range of these
office selectors, and might consequently result
in exceeding their capability for completing
calls to some other outlying terminatingpoint.
The decision as to where compensatingresistance
should be placed will therefore depend upon an
analysis of the trunking plan of the office se-
lector tandem center.

3.20 Compensating above minimum requirements:
‘.Theamount of compensatingresistancepro-

vided may exceed the minimum required provided
that this does not raise the total compensated
loop resistance above the allowable maximum.

4. METHOD

4.01 The compensating resistance required at
senders and panel selector circuits should

be determinedfrom the trunk conductorresistance
and the minimum and maximum requirementsfor the
type of terminationinvolved.

Note: No. 4 type toll switching system out-
going sendersare not furnishedwith facili-
ties for compensation. If compensating re-
sistance is required it is introducedat the
outgoingtrunkcircuit.

4.02 Table A lists some of the various types of
routingsand terminationsand showsfor each

the minimum compensated trunk loop resistance,
the maximum conductor resistance,the compensat-
ing resistances available at the.selectors, and
lists the tables which have been prepared for
determiningthe compensatingresistancerequire-
ments. For working limits and available com-
pensating resistances of circuits not listed in
Table A refer to the circuit drawing and choose
a line in Table A with corresponding require-
ments.

4.03 Composite Tables 1 and 2, show the nomi-
nal amount of compensatingresistancewhich

should be placed at the sendersand selectorsfor
the particular conductor loop resistance and
type of selector or trunk involved. It is as-
sumed that the variation in resistance of the
trunks in a group will be small enough so that one
value of sender compensating resistance will be
satisfactory for all trunks. These tables are
based primarily on providing the minimum amount
of compensating resistance required. In using
these tables the trunk conductor resistance
should be considered to be increased by 50 ohms
when the polarized relay of distantoffice selec-
tors, crossbar tandem senders, or dial coin zone
outgoing.trunks is included in the routing, as
covered in Part 3.

4.04 Individual Tables (3 to 15), show for each
type of termination the noiiinalminimum n,

and maximum compensatingresistancewhich may be
used for a particularconductorresistance. This
resistancemay be provided at either the sender,
the selector,or part ❑ay be provided in each, as
required for the individual case. These tables 7,
include in addition to requirements for direct
routings, those for routingsvia distance office
selectors both with and without office selector
beyond office (C) compensatingresistance,rout- ,

ings via crossbar tandem, and via dial coin zone
outgoing trunks. Allowancehas been made for the
resistanceof the polarized relay of distant of- .
fice selectors,etc., and also for the office se-
lector beyond office compensatingresistance,so
that the compensating resistance values shown
are exclusive of these items. These tables are
intendedforuse particularlyin those caseswhere
the trunks in a group are routed over different
cable routes or terminateon selectorsof differ-
ent types. Since the values of compensatingre-
sistance given are the theoretical minimum and
maximum values, the use of these tables permits
the widest possible latitude in fixing compen-
sating resistance values, and in addition indi-
cates clearly those cases where the variation in
conductor resistanceof trunks in a group is ex-
cessive.

4.05 Allowance has been made in all the above-
mentionedtables for the manufacturingtol-

erances of compensating resistances and the
variationof trunk conductorresistancewith tem-
perature.

4.06 When using Tables 3 to 15, it will be nec-
essary to apportion the total compensating

resistance required between the senders and the
selector circuits, as described in other para-
graphs of this section.

~EXAMPLES OF USE OF TABLES5

5.01 Several examples of the use of the tables
in this section follow.

(A) Group of Long Range Battery Cutoff Incoming T
Selectors

5.02 Assume a trunk group containing only long
range battery cutoff incoming selectors ,

and having trunk conductor resistance of 340
ohms. From Table A it is found that this type of
selector is covered in Tables 1 and 12. Refer-
ring to Table 1, it is found that sender compen-
sating resistance of 900 ohms should be used,
together with selector compensating resistance
of 300 ohms. It should be understoodin this con-
nection that if the sender is capable of furnish-
ing 1200 ohms, that value ❑ay be used and the
3000hms omittedat the selector. If it is desired
to use Table 12, which also covers this type of
selector, it is found that the compensationmust
lie between12000hmsand 2100 ohms. If the sender
were capable of
be necessary to

providingonly 900 ohms, it would
provide at least 300 ohms at the
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1SS 2, SECTION 201-822-301

selector. It would be permissible, however, to
provide the full amount of compensation avail-
able at the selector (900 ohms) since this would
bring the total to 1800 ohms, which is below the
permissible❑aximum.

(B) Nixed Group of Local (3-wire)and Non-re-
peating Incoming Selectors

5.03 Assume an intra-buildingtrunk group con-
taining both local (3-wire) incoming se-

lectors per ES-226882 and 2-wire non-repeating
incoming selectors. From Table A, it is found
that the local 3-wire incoming selector compen-
sating resistance is fixed and that sender com-
pensatingresistanceof600 ohmsmust be provided.
Table 8 covers the requirements for 2-wire non-
repeating incoming selectors and indicates that
a minimum of 1000 ohms, maximum 1200 ohms is re-
quired. Since 600 ohms is to be provided in the
senders, the additional 400 to 600 ohms compen-
sating resistancemust be provided in the 2-wire
non-repeatingincomingselectors.

(C) Group of Non-repeating Incoming Selectors
with Different Cable Routings

5.04 Assume a group of ground cutoff non-re-
peatingincomingselectorsroutedover dif-

ferent cables with resistances as shown below.
From Table A, it is found that the requirements
for this type of selector are covered in Table 8
and are as follows:

Cable Conductor CompensatingResistance
Route Resistance

A 320
B 1180

Since route B permits
pensating resistance
resistance,must beO.
will therefore requ

Min. ~

700 900

0 100

no more than 100 ohms com-
the sender compensating
The selectorsusing routeA
re compensation of from

700 ohms to 900 ohms. The selectorsusing route B
require no compensation.

(D) Group of Long Range Battery Cutoff Incoming
Selectors Routed Via Distant Office Selec-
tors - Different Cable Routes to Office Se-
lectors

Example 1

5.05 Assume a group of long range battery cut-
off incoming selectors which are reached

via distant office selectors. The cable routes,
fron the originating office to the terminating
office vary in resistance as indicated below.
From Table A it is Pound that this type of in-
coming selectoris covered in Table 12. The com-
pensatingresistai,cesrequiredfor each route via
distant office selectorsusing O ohms office se-
lector beyond office (C) compensatingresistance
are as indica?:d:

Conductor Resistance Compen-
Orig. Off. Off. Sel. sating

Cable to to Res.
Route Off. Sel. Inc. Sel. Total Min. Max.

A 370 280 650 600 1800
B 1570 280 1850 0 600

The trunks using cable route A require a minimum
of 600 ohms compensatingresistance. This amount
may be placed in the senders, since it does not
exceed the maximum permissible compensatingre-
sistancefor cablerouteB.

Example 2

5.06 Assume the same type of routing as in 5.05
with the exception of the cable resis-

tance.

Cable
Route

A
B

Conductor Resistance Compen-
Orig. Off. Off. Sel. sating

to to Res.
Off. Sel. Inc. Sel. Total Min. Max.

250 280 530 900 1800
1570 280 1850 0 600

In this case it will be noted that with O ohms
office selector beyond office compensating re-
sistance, the trunks using cable route A require
at least 900 ohms compensatingresistance,while
thoseusing cablerouteB can tolerateno more than
600 ohms. Since the conductor resistance be-
tween the office selectors and the incoming
selectors is the same for both routes, it is ob-
vious that the inabilityto meet the requirements
of both cable routes is due to the differencein
conductor resistance of the trunks between the
originatingofficeand the officeselectors. Con-
sequently, it will be necessary to compensate
those office selectorsusing cable routeA during
selections beyond in order to equalize to some
extent the resistanceof the trunks to the office
selectors. Referringto Table 12, it will be seen
that if 200 ohms selections beyond (C) compen-
sating resistance is provided at the office se-
lectors using cable route A, the compensating
resistancerequirementsbecome:

Cable Office Sel. CompensatingRes.
Route (C] Comp. & &

A 200 600 1800
B o 0 600

600 ohms sender compensatingresistancewill now
satisfy the minimum requirementfor trunks using
cable route A, and will not exceed that allowable
for cable route B. ‘Therefore,the sendersshould
be compensatedfor 600 ohms, and 200 ohms beyond
officecompensatingresistanceshouldbe provided
at theofficeselectorsusing cablerouteA. Since
this involves a change in the office selector
beyond office compensatingresistance,all rout-
ings through these selectorsshould be inspected
to insure that this will not cause any route to
fail to meet the compensatingresistancerequire-
ments.
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TASLEA

M*
W&uIll
Condwtor

Cbmpen- Selector
Type of Selectm,- ReeJ●

co-. Res. Required
sated compen-

Trunk,or Routing Loop via sating Compoalte Individual

Res. Direct Dlst●
Resistance Table Table

off.

SkipOffice(See3.11) ti=*

Local(3-W)Officeselectcr 503= - - . Table2

Shwt
16ti T -~

ES-226137 .=
Table 3

Diatent
R 100-500

2700W c 2oo-&oo Table ~
(:&file) Ran@

120Ciw
Short

Table1

selector SD-21092-O1 Range 1670= Table 5

3s21092-02 : :s
SD-21733-01 p~e 2700W Table 6

CroaabarTandem .
Trunk 900W 2900= - Table2 Table7

Es-;mmcn
mew ow##

ES-2&O093

Local
~~~~~~

(3-Wire) s-s-22631O
Fixed
(50W)

6oow##
Incoming 13s-226082

Selects
Ik3-237371 (%%$ Oww

ES-2078% 900=
T 200=@0
R 100-S00

900W*

mound Non-3epeat@ 900= 1300= 121# T 200-&O

cutoff R 100-500
Table2 Table 8

Incoming
Repeating 1200= 300-600 Table 9

Selectcc’
*** ***

500-500 Table1 Table10

Satter’y
cutoff

ShortRange laow S!JO= Table11

Incondng
1200= 3oo-600 Table1

Selector LongRange *** *** TableX2

Crosebar ShortRange 2s8S= 2S30W
Tncoming

Tablo13
900= Table2

Trmk LongRange 2900= 281.# TableU

PanelCallIndicatormd ml
Sele&Or TandemIncoming 900W 26110w 258T - Table2 Table1$
TrIMke I

operator&pa Trunka 900= B Tabla2

* Use1200ohw if thie amount can be furniehedby eender ●

# -d copnsation of 5W o- duringincomingeelectionej 1000ohmeduringfinalselection.

$ T and R (orD) resietanceeeffectiveonlyduringofficeseleotionej C reeisticeeffectiveonlyduring
eelectionabeyond offlee●

w Long rangepanel eelectoreare equippedwithL, N or S typellnerelaye. Long range croeebarIncoming
trunkeare equippedwith S type A rel~.

*** See working limits for Sele CtOr CirCUit.

## Sender compensatingresistancerequiredIn additionto !lxed compensatingresletenceIn selector.

$$ See worldng lhdte * trunkcircuit.
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TASLE1

CoqoeiteTableforMatsnt (2-Wire)Office
and Repeatingand SatteryCutoff ~comlmg
selectors.

‘frmk Conductar Compensatimg Reeietance
Reeietancs# Seder Selectee

; : 3;;
m 6(X)
m 3W

- 375 1200 0
3:- 6a5 o
686-1000 E o
Im -1310 3m o
Uu UP o 0

# Add@ ohmsforall.routingatia distant
offloeselectirsiuxtdialcoinsornou%
gotigtrunksand forFCIclasaeevia
crosebsrtandem. (See)4.03.)

TASLE3

ShortRsngeMstsnt OffIceSelsctarEquipped
with200-l@ and100-500Ohm Compensating
*sistsnceJs. (SeeL.OL.)

= Cmductar CompensatingResistsnca
Resietanos ● HSX*

O- 62 1300 1500
63- 95 1200 1500

- 164 1.200 111oo
1:- 200 ll(xl 1.4oo
201- 266 11oo lyxl
267- 305 1000 1300
306- 368 1000 1200
369- lJO 9W 1200
~lll;~ m 1100

800
;: - 572

I.loo
800 1000

- 620 w 1000
621- 671L w 900
675- 72s 9@
726- 776 % 800
777- 830 500 800
831- 878 500 7W
879- 935 ltoo
936- 980 i~
981- 10UI ;; 600
10IJ-1082 300
1083- lJ.h5 200 ;:
m -11811
111- I&kJ 100 E

lci) 300
u87 :1355 0 30fJ
1356- I@ o 2(M
lb61 -1565 0 100
1566-1670 0 0

TASLE2

CompositeTableforLocal(3-Wire) Office
and@’Oti CutOffNon-.RepastingfiCOll@
selectors,CrcssbarIncomingandCrosebar
TandemTrunks,Manual P.C.1. InccmSng
Trmksg FUU SelectorTandemendOperator
TypeTrumke.

TkunkConductor CompensatingResistanm
Resistance# Sender Selector

9C01
900

E
o

0
0
0
0
0

● Use 1200 ohm if available.

# Add 50 ohms f- all routl.ngsvia distant
office selectorsami dial coin zone ou-
going zorm outgoingtmnks andforFCI
classesvia crosslxmtandem. (Seeb.03.)

TASIJI&

Long RangeDistsmtOffice SelectorEquipped
nith 200400 and 100-500Ohm Compensating
Resistances. (see L.O&.)

TrunkConductm
Resistance

0- 62
- 164l%- 180

1.81- 266
267- 285
286- 368
369- 390
391- l170
4n - @s
&96- S72

- 600
& - 67!J
6&5- 705

- 776
777- 810
~- 878
879- 915
916- 980
981-1020
1021-1082
1083- 112s
1126- 1181J
I18S-1230
1231-1286
1287-1335
1336- lAhO
lU - 4M
15&6-1650
1651- 17s5
1756-1860
1861-1965
1966- 2op
2071.-2175
2176-2280
2281-2385
2386- ?lA90
2h91 -2595
2596- 27tNl

Compensatti
tin.

1300
1200
1102
1.1oo
10CO
1000
900
900
800
800
m

E
600
500
500
&oo
boo

%

%
100
100
0
0
0
0
0
0
0
0
0
0
0
0
0
0

; Resistance
Max.

21@0
21100
2!400
2300
2300
22(M
2200
2100
2100
2000
2000
1903
1900
1800
1800
lm
1700
1600
1600
1500
1500
Il@O
li@O
13C@
1300
1200
1100
1000
;=

w

%’
MO
300
200
100
0
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1SS 2, SECTION 201-822-301
.

,.

TASIX5 TAS2J26

x Ratp MntantOffice
SalectorEquip@ with
300..6OC OhmCnqmnsating
Resistuxx(seh.ol$)

TAME 7

ShcrtRansaDistantOffice
~lecti EquQvad with
300-6CC Ohm Conrpaamtdng
Resistance(Seabold

&oseberTandemIncoming
Trunk(Seeh.Ob)

Trunk
COnductar

Comp.ma.

T
Min. Hax,

1500 1500
1203 1.500
2.200 1200
9G0 1200

900
E
600 xl
300 @c
300 300

0 300
0 0

‘ITUnk
Ca’lductor

C-.
Min.

I.m
1200
900
900
&n
600
300
300

0
0
0
0
0

lea.

Uax.

2103
21co
2100
18OO
1800
15f$l
l@
1200
1200

E
300

0

Tmnk Collp.sea.
CQnductm
sea. Min. Max.

0- lt7 1200e 12co
M- 353 90a 1200
354-459 600 120C
- %5 300 1200
%6-MM o 1200
16111-1955 0 9C0
19%-2270 o 6ca
22n-2585 o 3CC
2586-2900 0 0

Res.

6;:~
k$ b;

;$ 722

981-lo&o
1OIL-1286
1287-1355
1356-1670

see●

& 62
63-368

i;z M
675-810
8u- 98o
981-U25
U26-1284
12B7-lUO
11/111-1755
1756-2070
2on-2385
2386-2700

1,

* 90J ohm Wbe used.

OrourdOutOff2-Hbe Non-RepeatingIncomingSelector(Seeh.Ob)
RoutiMViaDistantOfflcaSelecter

Direot
Routing

Seymd Office(C)CompensatingResistance2ffectimh DistantOffi(*lector
w

Coiq.see.

I
Uin. Ma%.

5C9
%

!: 500
200
100 !:

2Ctl
: 100
0 0

0= 2oo~

Comp.sea.

b
Trunk

Conductar
Ree.

6

Trunk
Oanducb
Sea.

0- 95
96- 2CC
201-303
3C14-Los

5% E

Coq. sea,

=F=“t--Ooalp.sea.
conductor **

Rem.

Oomp.Rea. Trunk
Conducter
Reo.

-
Max. Uino MUX. iiix- Max.

1200
Iloo
11oo
lcoo
900
800

E
600
600

g

3%
;:

100
0

0- 95
96-200
201-303
301J-w
IN& 510
511-608
609-618
61;- g

72&:812
513-828
829- 91b
915-933
93IJ-1028
1029-1lk3
lUlP12115

900
800

6%
5W
I@

;:
200
203
100
100
0
0
0
0

6 95
96-200
201-303
301P I@
w- 510
511-608
&9- 62s
619- nO
nl- 723
721p828
829-933
93IP102S

0- 95
$6-200

.:,401-303
30&- J@.5
I@- 510
5U- 618

300
200
100
0
0
0

R
300
2aJ
100
0

619-723
721p828

300
300
2CC
200

6n- 761
762-775
776-863
8644-880
881- %5
966-985
986-1090
1091-1195
lU&13co

loo
100

0
0

;

●90ctimamTbwd.

TARLE 9

mound cutoff Repeatingmcm~ Salec*
Equippedwith300-600ohmCompensatingResiat=m(Seeb.Ob)

ROutlngVia DistantOfficeSelectar
Dhct
Rout-

l?agotiOffloe(C)Ocmpem?atingResistanceSffectiveinDistantofficeSelector
w

Colell. Res.w ‘S+=?=--l-ii’t=”” ‘ “Trunk
Conductar
sea. 1k%. Conducts

Res.

-
Ml-1. km.

I I 1 I 1 $

T
L50c 0-215
1500 216-275
12cc 276-521
lg ‘ 522-5Y3

591-878
879-905

x 906-1220
w 1221-1535
300

0- 11
2.2- 65
66-317
318-380
381-623
62b 695
696-1oIo
10U-U25

900
@o
600
300
300
0
0
0

2200
120c
900

g

3CC
o

1500 181M o-u 3$X3 1800 1200
lxm 1800 12- 65 12CC 1800 lU: H? 900
1200 1500 66-317 12C0 UCO in- 1419
9CC 1500 31:- ~: 900 15W I@- 1#35 E

1200 9C0 1200 I@& 725 6CC
z 1200 62L: 695 6m 1200 726-800 3Ca
600 900 696-929 903 801-1031 300
3oa 930-1010 E 1032-1115 0
300 R 1OU-1235 300 E lu6-lk30 o
0 6c9 1236-1325 0 600 lh31-17115 o
0 300 1326-161bo : 300
0 0 Mu. * o

m
600
600
300
300
0
0
0

rwl
12C0
ml

i%
&Jo
303

0

d

/-

OI

+

*See working limits for selector circuit.
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1SS 2, SECTION 201-822-301

TABLS 10

,P

.

f’

,f-

b

i

/’-

Oround Cutaff Rapatlng ?acomtng*lectar
Equipp@dwith 5_5C0 ohm CompensatingResistance(See h.Ob)

RoutingViaDlstitofficeSelector
BeyondOffice(C)CompemcatinaResistanceEffectiveInDistitOffloeSalectorrd.rect

Routin$

Wunk I CvzU.Res.

0“ 2COW

Trunk
COtiuctar
Ras.

Cem,. Ras. Trunk
Conductor
Rea.

Conq
izc

Rem. Trunk
Ccductm
Res.

Cem Rcs.

kx.

——

MO
@o
lyo
1200
1200
I.lw

:&
900

E
600
60U
50Q
3C0
0

Trunk
Conductar
Res.

coup
Lurl.

Res.

km.
t-

Corxhctor *•-
Res.

-
Mill.

lm
I.Zoo
lzoo
1100
llou
mm
900
X0
9CQ

E
600
60Q
500
SW
500
3C0
300
3W
0
0
0
0

Max. Uin.
1

1300
18c4J
1700
1700
160u
16430
1600

2:
1300
1200
120J
Ilw
I.lco
loco

g

60)
6CQ

::
0

1100
lmlo
1000
~

800

%
600

z:
500
3C0
3C0
3C0
o
0
0
0

1600
160Q
llboo
ll@
tioo
1300
1200
I.Zoo
llm
1100
lCOO
900
m

%
600
5@J
3CQ
o

:%

g

500
30U
300
3C0
o
0
0
0

12CKI
1.m3
11oo
Ual
1000
900
X0

E

%
300
0

0-15
16- 62
63- 161J
Mz :g

267-330
331- %8
~~- ~;

5bl:623
62k- 6~
6M- 725
726..750
751-‘9s5
856-929
930-960
*1+365
10664J7O
1171-1286
1287-1380
1381-Uk35
lJJ&Q695
1696. *

1300 1900
17W
lm
1700
160)
1603
Il@

11$20
lm
1300
1200
1200
1100
loon
103O
m

E
600
500
30!3
o

I’&;
66-123
UA- 170
1~- 215
216-317
318-330
331-1119
420-485
lJ36-590
591-623
621P695
696-725
726-800
801-905
~ 929
930-1010
loll-ills
1116-.1235
1236-1325
1326-H130
:~~-16~

0- 11
12- 65
66-113
M- 215

0- 11
12- 65
66-170
l?I-215
216-275
276-317
318-380
381-1185
L86-521
522-590
591-695
.5% 82$

5c6-lolo
1OU-122O
1221-1535

9Q0
800

&
m
too
500
500
500

;:
3ca
o
0
0
0

.

1: E
66- W
U- 170
in- 275
276-317
3M- 380
381- li35
Io%-623
621P 695
696- B@)
801-1010
1011-1325

131N
ram
IJ.oo
1100
10YJ
lCCO
m
800

%

216- 2%
276-380
381-1119
W- IJ85
W- 521
522-590
591-695
696 725
726-800
ml- 905
926-1031
1032-1U5
H.M4220

3(HJ
300
0

1221-l!J30
1JL31-171$5

o
0
0

[
● See working limits for selector circuit. TAZLF,U

ShortRange Satky Cutoff IncomingSelector (See b.011)

Rmting Via Mstant Office Salecter

Direct BeYoxkiOffice(C)CocvensatluaRcaistanceSffectivain DistantOffi@ salector
ROutins

0“ 200W Mow .!

Trunk
Conductar
Re8.

0- 12
13-317
318-328
329-623
621J-6b3
6UJ-958

nwnk
conductor
Rem.

& 65
M- 368
369-380
381-6711
675-695
6J:l~

10U:12%
1287+325
1326-16&0

COmp. RsO. I ‘hunk Cm@. Rcs. Tmmk
conductor

Rae .

carp. %s. Trunk
Conductor
Rea.

0-215
216-223
2214..521
522-538
;;~ 82;

8511-11168

Co!np

M2n.

lies.

Uax.

m
903

6%
30C
300

0

Fiee.-
I&ln.

L5cll
1200
900

%
60Q
3co
3C0
o
0 T

w.
Conductar
Res.

1503 0- lz
1200 13-317
1200 318-328
900 329-623

621P 610
z :5 ;;;
6CXI
300 959-1235
3C0 1236-1273
0 1271P15W

!dln.

1506
1200
900
900

%
300
3al
o
0

m.

15(N
1200
1200

%
61x3
6Q0
300
300
0

Kin. Max.Max.

1200
900
5’00
600
600
300
3W
o

0-115
116- !iL9
I&m..433
1434372;

7L9-1031
1032-1063
106IP1378

L200
900
600
630

%
o
0

i%
600
303
30U
o
0

9W
600
300
300
0
0

E
&o
3C0
300
0

TABLS 3.2

LotigRangeBatteryCutnffIncomingSCIecw (SeeL.olt)

RoutingVh Distant Offlca Selector

Direct
RoutW

EByocdOffice (C) Compmaating Wsistau@ Effective In Mstcnt Offica Salector

0= I Zoow lm= 1 m’

c%%t-=5=-ic’%?”m Raa.

Max.
I I I I I I I I I 1 1

0- 62 1500
63-368 1203
369- !@ m
M6- 671J 900
675-810 600
all- 980 @J
981-U25
1126-1286 ;:
1287-111110 0
11111L1755 o
1756-207U o
20~\85 o

0

Zloo
2100
2100
1800
law
1500
1500
1200
1200
900

15CQ 2MM 0- 1.33 12C0
lE 3E lzm

21CJJ
2100 lIL- 230 960 2100

318- !JIJO 900 2100 231-419 WJ lKYJ
U- 623 9CQ 1800 hzo- 526 600 Mm
62& 755 630 1800 5&6- 725 600 1503
756-929 6C0 1500 726-960 3ca lsm

lbo
1800
1500
1500
1202
I.Zoo
m

%
o

0- 20
21-215
216-335
336-521
522-650
;pc 9232

96&1280
1281-1595
15%-1910

21C0
1803
1803

1: 1; ~
126-317
3$- g 3C0

300
62b: 755 0
7!X=107Q o

lon-1385 o
1386-1700 0
1701-2015 0

1500
1500
12W

930-1070 300 1500 .$61-1031
10T1-1235 300 1200

300 lico
1032-2.275 0 1203

1236-1385 0 1200 y.~if; o 900
1386-170) o 0 6Q0
1701-2uL5 o x 18~2120 o 300
2016-2330 0 300 2121-2435 0 0
2331- * o 0

1200
900

%
o600

300
0

ljti-2225

I
I I I I I 1 I

* See working limits for selector circuit.
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1SS 2, SECTION 201-822-301

Sk- Ram@ &o#sbar mccuing Truok (saol@)

ROU~ Via Mstaot Offtc#~Ct,CW

Direct BcyoB!3offioc(C)CompcmaatimgRe?istwm !lffaotiva in Matant OfficaSoloctmr
Routing

0“ 2CO” lIoo~ @nw

mmlk com. ma.
---

Trumk Coup.Ram. Tnlok COW. Rem. Trunk Coql.Raa. Trunk

O=’::,** Hill. MU*

COIW*Rem.

~:** a. max. C4duotar Min. Max. COuiuo*
Saul. Min. MU*

conductor ** ~t
Rea. lies●

0- b? 1200e 1200 0-302 900 1200 0- 98
M- 353 m lm

m 1200 0-200 6C0 1200 0-302
303-608 600 1200 99- w 600 1200

300 12m
Zol-506

351P 659 m lxm x- 9111 300 1.200 W- no
3: &m

300 1.200
303- 63@

507-850
0 1.200

660- %5 3U3 1200 915-12W o 1200 7U-106O
6111-955 0

0 1200
9664325 0 1200

851-3165 0 956-12P o
E

z
1271-1585 0 ~ 1o61-1375 0 900

lxx-lao o 1.586-1900
1166-ti85 o

1376-1690 0 600
12n4585 o 300

% : 300
W-5-1795 300

16U-1955 1901-2215 1691-2ca5 o 3C0 1796-2110 ; o
3.586-1900 0 0

1956-2270 : 300 2’2M-2530 o 0
22n-2585 o

2006-2320 0 0
0

i?900 ohmcmy be uced.

TASIS ~

W -0-0- M- Truik (Sac L.Oh)
Routing Via Ma-t OffIoc 8clac~

Mreot
Rout5.na

~yond Office(C)Coqenaathg Re.cistcncaEffective10 Distant Offlc4 8clectm

0= 2

Comp.Rcs ● Trunk Comp. RC8.0C2%x** ~. Trumk
Comiucta *, ** Ccmduotcf

Ret!. Re8. Re8.

,T wow 600”
Colap● sea.

=F=-

T3C0 1200
01200
0
0 %

0- k?
&8- 353

351J- 6S9
660-965
965-140
16kl-1955
1956-2270
2271-2585

120@
lxm
12C0
12@3
1200

E
’30:

0-302
303-603
!X&91j

158&oo
1901-2215
2216-2530
2531-.28M

900 1200
600 1200
300 1200
0 1200
0 w
o 600

3#
: 0

0- 98
99- W
L05- no
7U-1375
u76-1690
1691-2W5
200@320
2321-2635

z%
300
0
0
0

;

1200
MOO
12(X

o..2C0
201- 5C6
507-1165
l1664&80
lld31-1795
1796_2110
21J1-2L25

603 1200 0-302
3m limo 303-955
0 1200 956-1270
0 12n-1585
o E 1586-1900
0 300 1901-2215
0 0

1203
m

%
o

0 300
0 00

0
0

2586-2% o
++W) ohm may be ucc.d.

TAsIE15

Mud XI, Tandem PCI, and ml Wccta Ta!bicm(See L.Q)

Direct #

WJuq Via Distant0ffic4Schct,or

SeYOnd Offloe (C) Coqcnsating Raaistance Effectdv@M DidamtOfflaSelectcr
Routing

munk I Colm. Rem. TTunk

21XIW I Mow I ~w
Tnmk

conductor
Rm.

Coq
Mkt.

Ree.

w.

Tnmk
Corduotor

Ree. =3=--lC+i?”rCO*, RM.

=7==

+

Mfn. Mx.

’900 1200
@o 1.200
300 12C0
o 1200T

..
1200 0-302

303.608
12@3 609-9111
3.200 915-1325
12Cm 1326161Jo

16111-1955
x 1956-2275
300 2276-2585
0

Lcroc*bartandemor
xlcc.

600 lmo O- 302
3C0 120C 303-695

0 120C 696-1o1o
0 1011-1325
0 % 1326-161J0
o 300 161il-1955
o 0

0- IJ7
L8- 353
351P 659
- %5
966..I38O
1381-1695
1696-2o1o

0- 98 900

E
o
0
0
0
0

1200
1200
1200
1200

::
300
0

0-203
201.506
507-905
906-1220
1221-1535
1536==50
1851-2165

300 120J
o 1200
0 900
0 600
0 300
0 0

99- IlbJ
l!o!Ano
nbm5

Ul&llJo
11131-17h5
171.16-2060
2061-2375

0
0 E
o 300
0 0w ial will Zone Outgolllgt?u dtitant offkc celect~ with N(C) C-* Uce 001umn r routing v

I *5000hcwuqbeused.
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