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CO!ti"UTED STRUCTURAL RETUJUl IDSSES 

IN THIICRO RANGE 

EXCHAIGE AREA FACILITIES 

FACILITY 
REFERENCE DEVIATION OF LOAD SPACING{PF.Rcr.NT) 

T!R 1 2 _ 3_ ...L ...L 6 _7 _ 8 10 12 

16 J0.7S 24.0 22.4 20.S 18.9 17.3 16.0 14.8 13·1 12.0 10.4 
19LC " 26.1 24.S 22.6 21.0 19.4 18.1 16.9 15.8 1.4.1 12.S 

16 Bl3S 26.8 25.2 23.3 21.7 20.1 18.8 17.6 16.5 1.4.8 13.2 
l9LC • 28.9 27-3 25.4 23.8 22.2 20.9 19.7 18.6 16.9 15.3 
19HC • 26.9 25.3 23.4 21.8 20.2 18.9 17.7 16.6 1.4.9 13.3 
22 • 29.5 27.9 26.0 24.4 22.8 21.5 20.3 19.2 17.S 15.9 
16 H88 30.2 28.6 26.7 25.1 23.5 22.2 21.0 19.9 18.2 16.6 
l9LC • 32.5 30.9 29.0 27.4 25.8 24.5 23.3 22.2 20.5 18.9 
l9HC " 31.4 29.8 27-9 26.3 24.7 23.4 22.2 21.1 19.4 17.8 
22 • 33.6 32.2 30-3 28.7 27.1 25.8 24.6 23.5 21.8 20.2 
24 • 34.8 33.2 31.3 29.7 28.1 26.8 25.6 24.5 22.8 21.2 
26 • 36.5 34.9 33.0 31.4 29.8 28.5 27.3 26.2 24 • .$ 22.9 

16 H44 34.7 33.1 31.2 29.6 28.0 26.7 2.$.5 24.4 22.7 21.1 
19LC • 37.1 3s.s 33.6 32.0 30.4 29.1 27.9 26.8 25.1 23 • .$ 
l9HC " 36.4 34.8 32.9 31.3 29.7 28.4 27.2 26.1 24.4 22.8 
22 " 38.6 37.0 35.1 33.S 31o9 30.6 29.4 28 • .) 26.6 2.$.0 
24 • 39.6 38.0 36.1 34 • .$ 32.9 31.6 ,30.4 29.3 27.6 26.0 
26 " 41.0 39.4 37.S 3So9 34.3 33.0 31.8 30.7 29.0 27.4 
16 B88 28.3 27.4 26.1 24.8 23.5 22.4 21.3 20.3 18.6 17.2 
19LC " 30.9 30.0 28.7 27.4 26.1 2.$.0 23.9 22.9 21.2 19.8 
19HC " 29.9 29.0 27.7 26.4 2.$.1 24.0 22.9 21.9 20.2 18.8 
22 " 31.7 .30.8 29.S 28.2 26.9 2.$.8 24.7 23·7 22.0 20.6 
24 " 32.9 32.0 .)0.7 29.4 28.1 27.0 2.$.9 24.9 23.2 21.8 
26 " 34.9 34.0 32.7 31.4 30.1 29.0 27.9 26.9 2.$.2 23.8 

16 Bl3S 26.4 2S.S 24.2 22.9 21.6 20..$ 19.4 18.4 16.7 15'.3 
19LC " 27.5' 26.6 2.$.3 24.0 22.7 21.6 20..$ 19.5 17.8 16.4 
19HC " 26.6 25.7 24.4 23.1 21.8 20.7 19.6 18.6 16.9 1.$.5 
22 " 28.7 27.8 26.5 25.2 23 ·9 22.8 21.7 20.7 19.0 17.6 
16 Bl7S 24.6 23.7 22.4 21.1 19.8 18.7 17.6 16.6 14.9 13..$ 
l9LC " 26.2 2.$.3 24.0 22.7 21.4 20.3 19.2 18.2 16.5 1.$.1 
16 M88 31.1 29.0 26.8 2).0 23.3 21.9 20.7 19.6 17.7 16.2 
19LC " 33·3 31.2 29.0 27.2 2S.S 24.1 22.9 21.8 19.9 18.4 
l9HC " 31..3 29.2 27.0 2.$.2 23.5' 22.1 20.9 19.8 17.9 16.4 
22 " 33.6 31.5 29 • .3 27.S 2.$.8 24.4 23.2 22.1 20.2 18.7 
24 " 34.3 32.2 30.0 28.2 26 • .$ 2.$.1 23.9 22.8 20.9 19.4 
19LC D88 31.3 29.8 28.3 26.8 25.4 24.1 23.0 21.9 20.2 18.7 
l9HC • 30.4 28.9 27.4 2.$.9 24.S 23.2 22.1 21.0 19.3 17.8 
22 " 33.1 31.6 30.1 28.6 27.2 2.5.9 24.8 23.7 22.0 20 • .$ 
24 • 34.2 32.7 31.2 29.7 28.,3 27.0 2.$.9 24.8 23.1 21.6 
26 • 3.$.8 34.3 32.8 31.3 29.9 28.6 27 • .5 26.4 24.7 23.2 

Note lt The designat.ion HC indica tea cable vi tb a capac! tance or 0.07.5 II! per 
illie or greater and LC indicates cable with a capacitance leu than 0.07.5 mt 
per llile. 

Note 2r Siructural returll losses in the echo range tor trunk groups in the 
sue cable usuall,r con!ol'lll pretv close~ to tbe so-called DOl'llal distribution, 
and have a standard deviation or roughly 2 db. Bach figure in the table ~~q be 
considered aa the average, or SO% point, ot a distribution ot this ldncl. 

Note 3: The figures in the table are for long lengths of facilities. 
For lengths less than about 8 db, the corrections given in Section 
304-403-101 may be applied. 
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ISS 1, SECTION 304-404·100 

Rote 4~ 'lbe echo range 1a USWied to be troa Sao to 2Sao cps. Return-loss 
c011putat1ons are based on the ratio ot returned power 1 or echo power 1 to 
power that would be translllitted into a perfect line (no echo) troll a 
~~~atching source. To sillpllfT the COIIPiltations, the transmitted power is 
considered to be unitorm17 distributed OYer the trequeney range Sao to 2Sao cps. 
The choice ot this ranee is ba .. d on l.1ld. ted stur;V ot the influence of various 
parts of the audio range on echo etteota. l'urther stud,y mq shov that some 
other range is preferable or that other-than-uniform distribution of trane­
llitted power should be &SSU11ed1 or both. 

Rote Sr RL, the standard deri.ation ot loading coil inductance tor these 
exchange area faoilltiu, ia considered to be 1% of the DOidnal inductance. 
He 1 the standard< deri.ation or loading section capacitance, is calculated u 
tollovs (with aid or figurea trOll AB23.l9l, Issue 2, Part 6)r 

Standard deviation on reel • 
s tandarcl denation in duct • 
uslllliac saae ratio "in 
duct• to "on reel• .. tor 
toll cable. 

S.22% 
6.54% 

Average reel length • 7SO Feet 
Standard dertation in R • ~8 = 2.31% 

loading section (8 reel.a) 

S tanclard deviation in B 
loading section (4 reela) • ~ = 3.27% 

'lbe tabular valuea renect a sllall increase allowed because the 
controls applied in manufacturing cable and loading coils tend to 
prevent the return losses from tolloving the normal law indetini tel,T 
dOIIDifard at the poor end or the distribution. 

CoP1J"ight, 19SS, br Allerican Telephone and Telegraph eo.~ ., ... 2 
2P .... 


