
BELL SYSTEM PRACTICES 
Plant Series 

SECTION 312-200-102 
Issue 1, September, 1950 

AT&TCo Standard 

METALLIC TELEGRAPH SYSTEM 

  

EQUALIZATION 

CONTENTS PAGE the currents flowing through the receiving re- 

lay be properly equalized and therefore the 

1, GENERAL. «ee we se ee ee we we 1 telegraph equalizers are applied at or near 

Test Signals for Equalization . . . « « 1 the receiving end of the line. 

2. EQUALIZER - «2 © + es ee wo ee eee 1 Test Signals for Equalization 

3. TESTING EQUIPMENT. . 2 2 ee eee ee 2 1.0; The method of adjusting the equalizers 
: Cee et we ww ee 2 is to send test signals over the cable 

(A) Signal Source circuits, measuring distortion at the receiv- 

(B) Measuring Equipment ........ 3 ing end and adjusting the equalizer network 
until satisfactory low distortion is obtained, 

The signals used are the teletypewriter Blank, 
l. GENERAL T, 0, M, Vand LTRS characters, each composed 

of two transitions (mark to space and space to 
1.01 This section describes the equalizers mark). 

used for metallic-telegraph facilities 
fin cable. 

1.02 In general, the term equalization as ap- 
plied to telegraph refers to the process 

of adjusting the transmission characteristics 
of a telegraph circuit to reduce the charac- 

teristic distortion of telegraph signals trans- 
mitted over the circuit. 

1,03 Telegraph transmission over a l-wire me- 
tallic circuit is subject to distortion 

due to unequal attenuation and delay of the 
different frequencies involved. Since it is 

generally impossible to increase the amplitude 
of the frequencies which have been most af- 
fected by attenuation an equalizer is employed 
to attenuate the frequencies least affected by 
the line and composite sets, thereby reducing 

signal distortion. If these telegraph equal- 
izers were applied at the sending end of the 
telegraph line facilities, the telegraph line 
currents might be reduced to such an extent 

that noise and other interference would ad-~ 

versely affect the telegraph signals. If the 
sending battery potentials were increased to 

overcome these effects, then the telegraph 
line currents might be high enough to cause 

excessive noise and other interference in tel- 
ephone circuits, In order to reduce the ef- 

fect of the distortion, it is necessary that 

2. EQUALIZER 

2.01 It is found that the effects of charac- 
teristic distortion in h-wire mewllic- 

telegraph signals can be reduced by the use of 

Simple equalizers. The function of the equal- 

izer, as mentioned previously, is to alter the 

transmission characteristics of the telegraph 

facility so that the received currents in the 

receiving relay will produce a signal with re- 
duced characteristic distortion. There are 

three types of equalizers which are found to 
be satisfactory, shown in Figs. 1, 2 and 3. 

The amount of equalization which may be ap- 
plied is limited by the minimum value of steady- 
state line current which will give reliable 

operation. This minimum value will be 0.9 to 

1.1 milliampere. 

2.02 The equalizer of Fig. 1 consists of a 
resistance, Rl, in series with the line 

and a condenser, C, bridged across this resis- 

tance. This equalizer is generally used to 
correct for positive characteristic distortion 
and it has been found that the condenser is 

rarsly required. Increasing the value of Rl 

reduces the amount of positive characteristic 
distortion, The condenser may be required 
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when the value of Rl is such as to introduce decreases negative characteristic distortion. 

negative characteristic distortion on LIRS and Increasing the value of condenser C reduces 

Blank. In such cases, increasing the value of positive characteristic distortion on LTRS and 

C reduces the negative characteristic distor- Blank signals. 

tion 
° 2.05 For convenience indetermining the equal- 

izer constants, a test equalizer, as 

2,03 The equalizer of Fig. 2 cosists of a ‘shown in Fig. 4, should be made up locally. 

Fig. 1 equalizer with a retard coil and This equipment may be mounted on a board and 
resistance, R2, bridged across the line on the terminated in cords so that the test equalizer 

line side of the Fig. 1 equalizer. Decreasing may be patched into the circuit at the receiv- 

the value of R2 reduces negative characteris- ing terminal, With this arrangement, the ad- 
tic distortion. The corrections due to Rl and justment of the equelizer may be accomplished 
C are as outlined in Paragraph 2,02. easily and quickly, 

2.Q4 The equalizer of Fig. 3 consists of two 2 TESTING EQUIPMENT 

  

          
  

  

  
  

    
  

parallel branches bridged across the (A) Signal Source 
line. One consists of a resistance Rl and 
condenser C and the other a resistance Re and 3,01 The 100A teletypewriter test distributor 

a retard coil, Resistance R2 functions as de- is the most suitable source of test 

scribed in Paragraph 2,03, i.e., decreasing R2 characters and should be used in preference t« 
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any other source for the measurement of char- 
acteristic distortion anc the determination of 

equalizer constants. When a 100A distributor 

can not be made available, the following equip-~ 
ment, listed in order of preference, my be 

used as a source of test signals: 

(a) 1A Teletypewriter Test Set 

(bo) ly-Type Trensmitter-Distributor (Sta- 
tion Type) with 119-type Telegraph 

Signaling Biasing or Distorting Set 

3,02 In order that the accuracy of measure- 
ment and correction for bias may be ade- 

quate, it is desirable that the distortion of 

the test signals at their source be as intend- 

cd. To insure this, measurements of each 

transmitted character should be made at the 
sending end, either at the facility position 

of service boards, or at the transmitting TLT 
if there is a testboard, For the test signais 

ISS 1, SECTION 312-200-102 

withcut prebias, themeasured distortion should 

not exceed 1%; for the 20% prebiased signals, 
it should be within the range 19«21%, If in 
the beginning of a series of tests the trans- 

mitted signals do not seem to vary, it may not 

be necessary to recheck each test signal, 
whether obtained directly froma 1A or 100A 

set or a Uj-type transmitter-distributor, or 

indirectly through a 119=type set. 

(B) Mcasuring Equipment 

3.03 The 161Al telegraph station test set 
should be used in determining and check- 

ing equalizer constants because of its accura- 
cy and simplicity of operation. When this can 
not be done, a 118-typea transmission measuring 

set may be used, In these cases, it will be 
necessary to multiply the 118-set bias-meter 
indications by2 in orcer toobtain correct bias 

readings for the 2-transition test characters, 
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