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1. GENERAL 

1.01 This section describes procedures to be 
followed in making the short survey or 

expanded survey to determine whether an entity 
meets balance requirements. These procedures are 
applied to an entity which has met the requirements 
for echo return loss (ERL) and singing return loss 
(SRL) in the past. They are used only to determine 
the probability that it is still balanced. 

1.02 This section is reissued to include operator 
service entities in the balance component of 

the TTMI and to make reference to the Expanded 
Balance Survey. Also changes are made to emphasize 
the record investigation part of the balance survey. 
Since there are extensive changes in the section, 
change arrows have been omitted. 

1.03 The procedure is in two parts. One consists 
of the sample selection for short survey 

and is described in Part 2. The other consists of 
the actual measurements which are described in 
Part 3. (For a more complete description, refer 
to Section 301-133-100.) 

1.04 When there is a divided installation and 
divided maintenance responsibility within an 

entity, ie, one force at the testboard under a 

first-line supervisor and another in the service 
center under a different first-line supervisor, each 
operation may be sampled separately if desired. 
When responsibility for an entity is divided between 
two organizations, ie, Long Lines and an associated 
company, each organization must survey and report 
results on that portion of the trunks for which it 
is responsible for installation and maintenance. 

1.05 The sample survey will include an investigation 
of the balance records, Forms E600X or 

equivalent. Balance measurements made in 
connection with a circuit order will be transferred 
to the office balance record per Section 660-450-010. 
Any trunk sample for which current records 
are not available or accurate will be 
considered to be below minimum balance 
for survey purposes. Also if a record 
investigation of an entity reveals that a 
significant number (greater than 2 percent 
of the total trunks) of records are not 
available or accurate, the balance of an 
entity is doubtful and the sample survey 
results will be indeterminate. Specific 
action must be initiated as described in 
paragraph 4.06. 

2. SAMPLE SELECTION 

A. General 

2.01 The sample selection is done in two parts. 
First, an entity is scheduled for survey as 

specified in Section 301-123-500. When a survey 
is required, the necessary data about the entity 
are obtained and recorded on Form E-5530, Office 
Balance Sample Selection Data, as shown in Part 2B 
(Fig. 1). 

2.02 The sample of trunks is then selected using 
random number tables, and the selections 

are listed on Form E-5588, Office Balance Survey 
Data, as shown in Part 2C (Fig. 2). 
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SECTION 301-133-500 

B. Recording Data 

2.03 The necessary entity sample selection data 
may be obtained from the circuit layout 

organization in advance of measurements, or it may 
be obtained from the CLR card file in the office. 
The sample selection process requires that a separate 
Form E-5530 be used for each trunk class: (a) 
Class I, (b) Class II, (c) Class III, and (d) Class 
IV (see Table A). The following data is then 
obtained and recorded on Form E-5530. 

(a) Heading: Enter Company, Area, Division, 
District, Office, Date, and Trunk Class. 

(b) Column A: Enter the designation of every 
trunk group that requires balance. The 

designation may be the far-end office name or 
location code or such designation as can readily 
be found at the test location. 

(c) Column B: Indicate the type of balance 
required. Record the test number found in 

the Balance Requirements Sections, 660-YYY -30Z. 
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(d) Column C: Enter the number of trunks 
in each group from entity records or centralized 

records. The last trunk number in each group 
may not indicate the total quantity of trunks in 
a group, as many trunk groups are not numbered 
in consecutive order. In locations where all 
trunks appear on a testboard, the necessary 
information can be obtained from the designation 
strips in the testboard. 

2.04 Beginning with line 1 of the form, assign 
serial numbers to all the trunks listed. For 

example, if the first trunk group listed .has five 
trunks, enter the number "1" in Column D and 
the number "5" in Column E. If the trunk group 
on line 2 also has five trunks, enter the Number 
"6" in Column D and the number "10" in Column 
E. In the same manner, proceed to assign serial 
numbers to all other trunk groups. The last 
number in Column E should be equal to the total 
number of trunks in the category requiring balance. 
Do not enter a trunk more than once 
even though it bas more than one mode 
of operation. 

) 

) 

) 

) 
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TABLE A 

TOLL SWITCHING 
CLASS ENTITITES TSPS RTA 

Primary Base-Remote Base Remote 
Intertoll CAMA Transfer 

I Operator Service 

Secondary Inward Inward 
Intertoll Delay Call 

Service Observing 
II Coin Detection 

Conference and Announcement 
Bridge Trunk 
(At Switchboards) Busy Line 

Verification 

In trabuilding Position Circuit 
Toll Connecting 

III 

Interbuilding Incoming Toll Incoming Toll 
Toll Connecting Connecting Connecting 

IV 

l 
CD 

w 

ACD AIS 

Tandem, Remote AIC to 
Trunk Concentrator, Home AIC 
ACD, Trunk Concentrator 
Toll Entity, ToAIC 
TSPS Base, 

To ACD 

Switchboard Switchboard 
To: ACD To AIC 

ACDto AICto 
Switchboard Switchboard 

Position Circuit Position Circuit 

Class 5 to Class 5 Office 
ACD to AIC 

~ 
\ 

J 

-...., 

TRUNK 
CONCENTRATOR 

Concentrator 
To: ACD 

AIC 
ESS 
TSPS 

Switchboard 
To Concentrator 

Class 5 Office 
to Concentrator . 

Bl 
,w 
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-1 

i 
~ -I -w 

~ 
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SECTION 301-133-500 

2.05 Determine the number of each trunk class 
to be included in each 20 trunk sample in 

the following manner: 

(1) Determine the number of trunks, by class, 
that require balance. For example: a given 

office has 1341 trunks requiring balance. The 
distribution of trunks by class requiring balance 
are as follows: 

627 Class I 
71 Class II 

245 Class III 
398 Class IV 

1341 Total 

(2) Determine the number of each class of trunk 
(rounded to the nearest whole number) to 

be included in each 20 trunk sample. 
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No. 
Class I No. Class I Trks 

Total Trunks Req Balance 

No. 
Class I No. Class I Trks X20 

Total Trunks Req Balance ) 

627 X20 
1341 

9.3 
9 (rounded off) 

No. 
Class II No. Class II Trks X20 

Total Trunks Req Balance 

71 X20 
1341 

1.1 
1 (rounded off) 

No. 
Class III No. Class III Trks X20 

) 

Total Trunks Req Balance 

245 X20 
1341 

3.7 
4 (rounded off) 

No. 
Class IV No. Class IV Trks X20 

Total Trunks Req Balance 

398 X20 
1341 

5.9 
6 (rounded off) 

The sample breakdown would then be: 
) 



c· 

( 

( 

( 
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Class I 9 trunks 
Class II 1 trunk 
Class III 4 trunks 
Class IV 6 trunks 

Total 20 trunks 

If the total . exceeds 20, subtract one from 
each group beginning with the largest until 
the total equals 20. For example, if the 
trunks are broken down in the following 
percentages: 

Class I 
Class II 
Class III 
Class IV 

72.5% 
17.5% 

2.5% 
7.5% 

then the computed sample breakdown would 
be: 

Class I 15 trunks 
Class II 4 trunks 
Class III 1 trunk 
Class IV 2 trunks 

Total 22 trunks 

which is two too many. Thus, one trunk 
would be subtracted from each of the two 
largest classes of trunks; class 1 and 2, 
giving the final sample breakdown as: 
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Class I 14 trunks 
Class II 3 trunks 
Class III 1 trunk 
Class IV 2 trunks 

Total 20 trunks 

If the total as found is less then 20, add 
one to each group beginning with the smallest 
until the total equals 20. For example, if 
the trunks are broken down in the following 
percentages: 

Class II 
Class II 
Class III 
Class IV 

73.1% 
17.3% 

2.3% 
7.3% 

then the computed sample breakdown would 
be: 

Class I 15 trunks 
Class II 3 trunks 
Class III 0 trunks 
Class IV 1 trunk 

Total 19 trunks 

which is one too few. Thus, one trunk 
should be added to the intrabuilding toll 
connecting class giving the final sample 
breakdown as: 
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Class I 
Class II 
Class III 
Class IV 

Total 

15 trunks 
3 trunks 
1 trunk 
1 trunk 

20 trunks 

Each class of trunk requiring balance should have 
at least one trunk included in each 20 trunk sample. 
In some cases, this will require subtracting from 
the sample requirement for the largest trunk class 
and adding one to the trunk class whose computed 
sample size was rounded off to zero. 

C. Selecting Sample Trunks 

2.06 Random number tables are required for the 
sample trunk selection. Section 304-010-100 

furnishes suitable tables, together wth instructions 
to be followed in their use. A separate selection 
of random numbers must be used for each trunk 
category. 

2.07 The last number in Column E of each trunk 
category's Forms E-5530 determines the 

range within which the numbers are to be selected. 
For example, if the last number is 567, 3-digit 
random numbers are selected between 1 and 567. 
When a 3-digit number larger than 567 is read, it 
is passed over and the next number is selected. 

2.08 Select the first random number. Identify 
the trunk group on Form E-5530 which has 

the matching serial number. Record the selected 
number on the same line in Column F. This must 
be done to ensure that trunks are selected only 
once. 

2.09 Prepare three Forms E-5588 (Fig. 2). The 
first two are to be used for the survey 

while the third will be used as a source of spare 
trunks in the event that any of the trunks listed 
on the first two Forms E-5588 are out of service 
or disconnected. Use the following procedure when 
a trunk that is part of the first or second 20 trunk 
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sample is found to be disconnected or out of 
service: 

(a) If the trunk is part of the first sample of 
20, go to the second sample of 20 trunks 

and select the first trunk of this type as a 
replacement. If additional trunks of this type 
are required, then continue to select from the 
second sample of 20, in order, beginning with 
the lowest line number. If the second sample 
of 20 trunks is required to determine the status 
of balance in the office, replacement trunks of 
the same type as those in the second sample 
that have already been measured should be 
taken from the third set of 20 beginning with 
the lowest line number. 

(b) If the trunk is part of the second sample 
of 20, go to the third set of 20 and select 

the first trunk of this type as a replacement. 
Again, if additional replacement trunks of this 
type are required continue to select from the 
third set of twenty in order beginning with the 
lowest line number. Enter the trunk type on 
each line beginning with Class I and proceeding 
through Class IV. Refer back to the example 
in paragraph 2.05 where the following sample 
breakdown was arrived at. 

Class I 9 trunks 
Class II 1 trunk 
Class III 4 trunks 
Class IV 6 trunks 

Total 20 trunks 

The following would be entered in Column A of 
each E-5588: 

Lines 1 through 9--Class I 
Line 10--Class II 
Lines 11 through 14-Class III 
Lines 15 through 20-Class IV 

) 

) 

) 

) 
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Enter the first selected trunk on line 1 of the 
form. Enter the serial number in Column B and 
the trunk group designation· in Column C. 

2.10 Continue using random numbers until all 
the Class I trunks to be entered on the three 

forms have been chosen. Then begin selecting 
and entering the Class II, Class III, and Class IV 
trunks to be measured until all 20 lines on each 
of the three forms has been completed. If a random 
number repeats at any time, and which already 
appears in Column F of Form E-5530, skip this 
number and make another selection (no repetition). 
The serial numbers in Column B of Form E-5588 
must appear in the order selected, ie, first by type 
and then by order of selection. 

3. SAMPLE MEASUREMENTS 

3.01 Select the trunk on line 1 of the first page 
of Form E-5588 and identify the trunk 

number in Column D; for example, the fifth in 
order in the group or the fifth card in the card 
file. The balance requirements will depend on the 
type of trunk and the method of measurement. 
The requirements must be determined from Section 
660-YYY -30Z. Enter the ERL median and minimum 
requirements on line 1 in Columns F and G, 
respectively. Enter the SRL median and minimum 
requirements on line 1 in Columns J and K, 
respectively. If the selected trunks have more 
than one mode of access, select the mode for testing 
randomly, using random numbers. The ERL and 
SRL requirements must be in accordance with the 
mode of access. When a choice is made, note it 
in Column C for possible future reference. 

Note: The only exception to this is the 
4-wire toll connecting trunk. For this trunk, 
the test of the toll connecting trunk hybrid 
is not to be included as a mode of operation. 

3.02 Measure ERL and SRL on one of the first 
20 trunks, as specified in the appropriate 

instruction of the 660 Division of Plant Series 
practices for the office involved. Record the ERL 
measurement in Column H on line 1 and the SRL 
measurement in Column L on line 1. If the 
KS-20501 return loss measuring set is used, record 
the SRL measurement in Column L on line 1 and 
the SRL-HI measurement in Column M on line 1. 
Record measurements after any required test circuit 
correction factors are applied. 
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3.03 In the same manner, obtain and record 
measurements on the first 20 trunks listed. 

If any trunk is found to be disconnected or out 
of service, substitute another trunk of the same 
type as described in paragraph 2.09 and continue 
testing until 20 trunks have been me9-sured. The 
results are then analyzed in accordance with Part 
4 to determine the probability that the office is 
balanced or unbalanced. 

3.04 If the analysis of Part 4 indicates that the 
office is balanced or unbalanced, no further 

measurements are required. If no decision is made, 
the next 20 trunks are measured. 

3.05 Analysis is made again in accordance with 
Part 4, using the measurements for the 

first 40 trunks. Note that satisfactory results will 
not be obtained if any trunk measures below the 
minimum requirements. If this occurs at any point 
in the sampling, the sampling should be completed 
anyway to provide data for further analysis. 

4. ANALYSIS OF RESULTS 

4.01 Charts are attached to aid in the analysis 
of results. The charts of Fig. 3 are used 

if the total trunks requiring balance are 200 or 
less. The charts of Fig. 4 are used if the total 
trunks are 201 to 400, and the charts of Fig. 5 are 
used if the total trunks are greater than 400. For 
the example in Part 2 (567 trunks), the charts of 
Fig. 5 would be used. Chart A of each figure is 
used after 20 trunks have been measured, while 
Chart B is used after 40 trunks have been measured. 

4.02 As the first 20 trunks are being measured 
and the results being recorded, stroke each 

measurement in the appropriate box at the botton 
of the first page of Form E-5588. Compare each 
ERL measurement in Column H with the requirements 
in Columns F and G. Determine whether it meets 
or exceeds the median requirement, is less than 
the minimum, or falls in the intermediate range. 
In the same manner, compare the SRL measurements. 
If the KS-20501 return loss measuring set is used, 
then use the lower of the two recorded measurements 
in Columns L and M for comparison with medium 
and minimum requirements. Then place a stroke 
in the appropriate box in the summary section. 
For example, if both the ERL and SRL meet or 
exceed their median requirement, place a stroke 
in box· 1. 
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4.03 Enter Chart A of the appropriate Fig. 3, 
4, or 5 with the number of ERL measurements 

meeting median requirements on the vertical scale 
and the number less than the minimum requirements 
on the horizontal scale (box 4 and box 12). At 
the point where the horizontal and vertical lines 
cross, determine whether the crossing point is in 
the "balanced" area, "unbalanced" area, or gray 
area. Make a similar test using the results of the 
SRL measurements (box 13 and box 15). 

4.04 If both tests (ERL and SRL) produce a 
crossing point in the "balanced" area, no 

further tests are required. If either or both tests 
produce a crossing point in the "unbalanced" area, 
futher tests are desirable (see paragraph 4.06) to 
aid in identification of corrective measures. If 
either or both tests produce a crossing point in 
the gray area, an additional 20 trunks must be 
measured. 

4.05 If the additional trunks are measured, strokes 
for the additional results are added to those 

already in the boxes at the bottom of Form E-5588. 
A different colored pencil may be used to aid in 
accurate recordings. The appropriate Chart B is 
then used and the results are tested again. 

4.06 Whenever the tests of both ERL and SRL 
results fall in the "balanced" area, the office 

is considered balanced, and no further sampling is 
done. Whenever in message toll switching 
entities, the tests of both ERL and SRL 
results fall in the "unbalanced" area, the 
transmission engineer will perform an 
Expanded Balance Survey Procedure as , 
described in Section 853-500-110. In 
operator service entities when the tests 
of both ERL and SRL results fall in the 
••unbalanced" area, the transmission engineer 
will refer to Section 852-400-010 for the 
next step. 

4.07 If one or both of the tests still fall in the 
gray area after all 40 trunks have been 

measured, a decision must be made on further 
action. The charts and other data, particularly 
the data on E-5588 should be helpful. One of the 
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first items that should be checked is whether the 
problem is related to a particular category of trunk 
in the measured sample or whether it is common 
to all types. Consideration should also be given 
to any major rearrangements or additions, as well 
as normal circuit orders, where balance tests were 
required and may not have been performed. 
Corrective action is required ~nd the office should 
be surveyed again when corrective action is completed. 
An Expanded Survey Procedure could also be 
performed to determine the balance status. 

4.08 A box is provided at several crossing points 
on the charts. Some of the boxes contain 

two numbers. . The left-hand number is the 
probability that the entity is balanced. The 
right-hand number is the probability that it is not 
balanced. The "balanced" area includes all tests 
with a probability of 0.80 or greater than the 
entity is balanced. The "unbalanced" area contains 
all tests with a probability of 0.80 or greater that 
the office is not balanced. A test in the gray area 
may sometimes be a borderline case and may· have 
some effect on the final judgment. 

5. REPORTS 

5.01 Results of tests should be reported in 
accordance with local administrative practices. 

The report should include any indicated decision 
on the state of balance and recommended actions. 

5.02 A copy of all Forms E-5530 and E-5588 
should also be sent to the transmission 

engineer for index calculations in accordance with 
Section 301-123-500. 

6. AVAILABILITY OF FORMS 

6.01 Forms are available on order from Western 
Electric Company. They are furnished in 

pads of 50 (2 pads per package). Order in quantities 
of 100. Ordering information is as follows: 

(Quantity) Form E-5530 (9-71) 

(Quantity) Form E-5588 (9-71). 

) 

) 

) 
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SAMPLE SELECTION DATA 
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TYPE 

NO. OF SER. NOS. 
TRUNK GROUP DESIGNATION 

BAt. 
TRKS. 
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~ 
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• See Text BSP 301-133-500, Para. 2.03 
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Form E-5530 19-711 
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"-2.8- 71 

----~---

SERIAL NUMBERS 
SELECTED 

F 

S+ 

Fig. 1-0ffice Balance Sample Selection Data (Sheet 1 of 2) 
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I co._L?#.B 

OFFICE BALANCE 
SAMPLE SELECTION DATA 
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Form E-5530 19·711 
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TRUNK ClASS* ___ .'Z:A/r~,98QL~~~t; FoLL C.~t~JJEcT /~ 

TYPE 
NO. OF SER. NOS. SERIAl NUMBERS 

TRUt.IK GROUP DESIGNATION 
BAl. 

TRKS. 
SELECTED 

IN GRP. FROM TO 

A B c D E F 

I. /1?4"2-. I C. 1-n:~m G.S" 00/ ot-s 
r-- r--- -- ----

( 2. m/1.3 TC. 70 Of.(. 135 IZJ /OS /01. l 

3. /17/14 Tc. ( fo7 /3b Zo'l. 
4. /1?{.)1. 'TC 

I 
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;--- --- ~--
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' 22. 

23. 

24. 

25. 

• See Text BSP 301-133-500, Para. 2.03 

Fig. 1-0ffice Balance Sample Selection Data (Sheet 2 of 2) 

Page 10 

) 

) 

) 

) 



( 

( 

\_ 

CO .. LN.B_ __ ~_ 
DIST. .. £. ----
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I Yo ~ 
4. /2( s~ 
5. lfJ8 tl3. 
6. r;! j() ').. .31 -

3S 

AREA 

DHICE BALANCE 

SURVEY DATA 

aJ-.7 
DFC. ~EArn.E 411 

TRUNK DESIGNATION 

GROUP NO. 
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·--
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I 
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12. 

2.~77 3 R.o'1 __ - cA I ~o1 . - -- -- - ·-------- -------

13. J~$ -- ~~ EA 'Z.1 4 TC _2~ r-
14. IZ'~ '2 8~L.- 7.3~+t CA .!~Q2. - .. -----

15. Z1C>l 30 Q1_4~)__ __ -~ _llf r----r- ·-·- ----·- --

16. IJ8$ IS"_ ~~t.J,.EllcJE ___ ~rl, ___ CA 14--

11. ~1! G, 6~- 4,. £1 '1 TC ' r-- --- ------

18. _S7R , BE.!~~t/E_ ~-L, .q~ ~- n 20i r---- .. ---- ··------
19. 1741 "2.~ J.;"fNT __ UL 2.~ c~ '2.1 c--t-' 
20. In> ZS2. 17 &-\4 ~I n. 11 

SP ~ MEO. SP < MEO. ~ MlN. ·----. ----- .. ---- ---·------- r---
ERL > MEO. 

!-------
7H,L 'ffH. I 1. 2. 

ERL < MEO .. ;;.>MIN. Wf+. 5. //// 6. f-----

ERL < MIN. 9. 10. 
------ . ---. 

TOTALS Ito 13. 4- 19. 

• En[er_ One of the Foilowmg Designations: 

P - Pnmary I ntertoll 
S - Secondary lntertol! 

Tl - Intra-Building Toll Connecting 
TO - Inter-Building Toll Connecting 

ISS 3, SECTION 301-133-500 

Form E-5588 19-711 

DIV. .877.£ 

DATE ~- 28 -2L 
ERl SP 

MEAS. 
MEO. MIN. MEAS. MEO. MIN. SAL SRL·HI 

F G H J K l M 

2tt zs 32 '26 22. 28 -
3(. 32 3+ z.~ Z4 3o -
3t. 32 33 Z.<f Z4 28 -
3~ 32 ~b 1&t 24 37 -
3(. 31 4b 2'1 24- 4-1 -
3G, 32 43 2' 24 3? -
3'2. 2.&. 34 24 "'20 -zg -
~2 •'2" '2q Z4 zo z~ -
1lo '2.0 33 ICj /3 z' -
ZG. Zo 34 1'1 /j 25 -

__ :Jl. ~" ?.7 Z4 to ll -
32 'Uo 3C. z+ 'Zo 2.' -
32 1f# _32 _tl_ -z.o )0 -

. --

3--~ __ Zo Z4 '" /3 , ... -
'2~ zo z, ,q 13 2~ -
32. z' 31 Z4 lo 2S -
32. 2.1P '2, 2+ Zo ~3 -
.32. 2~ Z'1 2-4 lo il -
2G:. Zu 31 J't 13 31 -
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