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SECTION 780-200-040 

1. GENERAL 

1.01 This section describes dial tone speed (DTS) 
measuring equipment used in electromechani­

cal offices, eg, No. 5 Crossbar, No. 1 Crossbar, and 
Step-by-Step offices. Procedures are included for the 
proper assignment of test lines to this equipment. 
The three-basic types of DTS equipment described 
are the Modified Dial Tone Speed Machine, the Syn­
chronous Timer Machine and the Electronic Dial 
Tone Speed Register (EDTSR). In addition, the All 
Finders Busy Usage (AFBU) method for deriving 
equivalent dial tone delay is described. This section 
does not address other DTS measuring devices ob­
tained from various suppliers. However, test lines for 
these other devices should be assigned using the same 
principles that are described in this section. 

1.02 When this section is reissued, the reason(s) 
will be listed in this paragraph. 

1.03 The title for each figure includes a number(s) 
in parentheses which identifies the para­

graph(s) in which the figure is referenced. 

2. INTRODUCTION 

2.01 The primary purpose of DTS testing is to mea-
sure, by means of a simulated call origination, 

the grade of dial tone service that the office is provid­
ing to its assigned customers. The interval being 
measured is that period from receiver off-hook to the 
receipt of dial tone. The objective number of DTS 
tests per hour is 900. 

3. MECHANICAL TYPES OF DIAL TONE SPEED MA-
CHINES 

A. Modified Dial Tone Speed Machine 

Description 

3.01 The Modified and Synchronous Timer dial 
tone speed machines and the EDTSR are rec­

ommended DTS measuring devices used for all dial 
offices (excluding Electronic Switching Systems). 

3.02 The modified DTS machine (SD-96403-01) is a 
vacuum tube machine that has been modified 

as shown in Fig. 12 of SD-96403-01. Figure 13 of 
SD-96043-01 must be included for step-by-step instal­
lations arranged for common control or 
TOUCH-TONE service. This unit consists of: 

(a) A vacuum tube timing device which can be cal­
ibrated to approximately 3 seconds. 
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(b) One or two 206-type selector switches each 
having 5 test arcs of 20 terminals which are 

cabled to a terminal block for cross-connection to 
selected vacant customer line equipment. This per­
mits a maximum of 100 or 200 test lines. The initial 
access switch is designated the A switch and its 
arcs are numbered A2 through A6. Similarly, the 
second switch is designated the B switch, and its 
arcs are designated B2 through B6. 

(c) A 206-type selector designated C. This selector 
controls the operation of selectors A and B. 

(d) A maximum of five pairs of registers per ac-
cess switch, one register T (test) of each pair 

to record test calls, and the D (delay) register to 
record the number of dial tone delays. 

(e) Five or ten hand-operated switches, each 
switch being associated with a particular ac­

cess switch arc and having the same designation, 
ie, A2, A3, etc. Each of these hand-operated 
switches has six positions that are numbered one 
through six. Each of the first five settings (one 
through five) may have one T (test) register and 
one D (delay) register associated with it. With the 
hand-operated switches, test calls from one or 
more arcs may be recorded on a single pair of reg­
isters. Thus, when a loading division extends over 
more than one arc of a single access switch, the 
results may be recorded on one pair of registers by 
setting the rotary selector switches for these arcs 
to the position corresponding to the designated 
pair of T and D registers. When the hand-operated 
switch is set in the sixth position, the test lines in 
the associated arc are skipped. 

(f) Two switches (each with an OFF and ON posi­
tion) are: 

(1) ST -Start 

(2) TST -Test when this key is operated the 
DTS operates in the normal manner, except 

that it blocks, indefinitely, if dial tone is not re­
ceived. After 20 to 30 seconds, a minor alarm is 
sounded and the DT lamp on the panel lights. 
This procedure is used to direct attention to 
trouble conditions, eg, an open terminal or de­
fective line relay. 

Note: Care should be taken to ensure that the 
test key is in the OFF position during all periods 
when DTS measurements are being taken. 



Assignment of Test Lines 

3.03 The terminals of the modified and the syn-
chronous timer DTS machines are classified 

either as assigned or unassigned. Assigned terminals 
are those connected to test line equipment and those 
terminals are the only ones on which test calls or de­
lays should be recorded. An unassigned terminal may 
be either a skip or a dwell The machine will stop 
for 4 seconds on a dwell terminal, but no test or delay 
registration will be scored. Skip terminals are by­
passed without disrupting the 4-second progression, 
providing the following restrictions in assignments 
are observed: 

(a) Any single terminal of a working arc, except 
the first or last, may be skipped without re­

striction. The first terminal may be a working ter­
minal or a dwell; the last terminal may also be a 
working terminal or a dwell, but is subject to re­
striction in items (b) and (c). 

(b) If two or more adjacent terminals are skipped, 
the next terminal in the sequence must be a 

dwell. 

(c) In step-by-step offices equipped for 
TOUCH-TONE service or common equipment, 

a single unassigned terminal shall be cross­
connected to a dwell punching not to a skip. Two 
or more successive unassigned terminals will fol­
low the rules according to items (a) and (b). 

(d) Every unassigned terminal of a working arc 
must be designated either a skip or a dwell. An 

open terminal appears as a working line to the 
DTS circuit and a false dial tone delay would be 
scored each time the selector reached that termi­
nal. Connection to the VT lead causes the selector 
to dwell on the terminal, and connection to the 
VT2lead causes the selector to skip that terminal. 
Dwells should only be used as required to mini­
mize nonproductive DTS tests. 

3.04 The machine has the ability to skip an entire 
arc without reducing the number of tests. 

3.05 A typical assignment list is shown in Table A. 
The following conditions. and symbols have 

been used to illustrate the skip and dwell features for 
unassigned terminals. The VT signifies a dwell ter­
minal and the VT2 signifies a skip terminal. 
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(a) The following number of tests and dwells will 
be made in one cycle based on assignments 

(Table A): 

TESTS DWELLS TESTS PLUS DWELLS 

A2 19 0 19 
A3 11 0 11 
A4 8 1 9 
A5 14 0 14 
A6 0 0 0 

Total 52 1 53 

(b) Computation of tests for an observed hour: 

53 (tests plus dwells) X 4 (seconds) = 212 sec­
onds on one cycle. 

3600 (seconds) -=-212 (seconds per cycle) = 
16.98 cycles. 

16.98 (cycles) X 52 (tests) = 883 tests. 

3.06 Computations should be available for each 
machine and updated at any time that 

changes or additions are made. The actual perfor­
mance should be verified each day by comparison to 
the computed number of tests. The number of tests 
per individual arc are computed by multiplying the 
number of assigned terminals for the arc by the ex­
pected number of cycles. 

3.07 The maximum number of tests for a modified 
or synchronous timer DTS set is 900 per hour. 

The number of expected tests will deviate from the 
maximum depending upon the number of dwell ter­
minals assigned. When dwell terminals are assigned, 
the expected number of tests cannot be less than 818 
per hour. If the expected number of tests is less than 
818 per hour, a detailed explanation should be placed 
on file locally for auditing purposes. 

B. Synchronous Timer Dial Tone Speed Machine 

Description 

3.08 There may be occasions when more than one 
DTS machine is required to measure certain 

large offices. In these cases, care should be taken to 
do the following: 

• Avoid splitting a given class of service be­
tween machines 
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• Give preference to assigning the classes of 
service with the fewer required attachments 
to the second machine 

• Try to assign the attachments to result in 
obtaining, as closely as practical, the same 
number of test registrations on each machine 

• Use a minimum number of dwells to mini­
mize nonproductive DTS tests. 

3.09 The synchronous timer DTS machine consists 
of the following: 

(a) A synchronous timer which maintains a pre-
cise 4-second interval between all test calls, 

and also provides accurate timing of the 3-second 
dial tone delay test. 

(b) One or two 206-type selector access switches, 
each having 5 test arcs of 20 terminals which 

are cabled to a terminal block for cross-connection 
to selected spare subscriber line equipments. This 
permits a maximum of 100 or 200 test lines. The 
initial access switch is designated the A switch, 
and its arcs are numbered A2 through A6, inclu­
sive. Similarly, the second switch is designated the 
B switch, and its arcs are numbered B2 through 
B6, inclusive. 

(c) A maximum of five pairs of registers per ac-
cess switch; one register of each pair to record 

test calls and the other to record the number of 
dial tone delays. 

(d) Five or ten toggle switches; each switch being 
associated with a particular arc, and having 

same designation, ie, A2, A3, etc. 

(1) Associated with each toggle switch is one 
test and one delay register. These toggle 

switches have three positions. When operated 
in the UPposition, the arc will be tested and the 
test and delay registers will score. In the NEU­
TRAL position, the arc is tested but does not 
score the test and delay registers. The DOWN 
position causes the arc to be skipped. 

(2) The association of two or more arcs with the 
same pair of test and delay registers re­

quires making appropriate cross-connections at 
the punchings on the unit at the time the as­
signments are made. 

(e) Two switches (each with an OFF and ON posi­
tion) are: 

(1) ST-Start 
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(2) TST -Causes circuit to wait for dial tone; 
when dial tone is not received after 20 to 30 

seconds, a minor alarm is sounded and the dial 
tone alarm lamp will light. 

3. 10 The assignment of test lines procedures for 
the synchronous timer DTS machine are the 

same as those described in paragraphs 3.03 through 
3.07. 

4. ELECTRONIC DIAL TONE SPEED REGISTER 

4.01 The Electronic Dial Tone Speed Register 
(EDTSR) unit provides an electronically con­

trolled means of measuring DTS. The EDTSR is com­
patible with all types of electromechanical central 
offices with line circuits which require loop start or 
ground start and with coin line circuits. 

A. Circuit Description 

4.02 The EDTSR (Fig. 1) is of modular design and 
will accommodate up to 128 unassigned sub­

scriber line equipments on from 1 to 16 line access 
cards. Each access card contains eight line switches 
and is divided into two subgroups of four. Each sub­
group can be associated with only one class of service 
( or loading division). There are a total of eight classes 
of service. A central office may or may not utilize all 
eight of them. The capability of assigning a subgroup 
of four line switches to a class of service permits effi­
cient utilization of the EDTSRs line access cards. It 
also facilitates distribution of a particular class of 
service over the complete cycle. 

4.03 Each subscriber line equipment requires two 
leads (tip and ring pair) for connection to the 

EDTSR. The use of a paired lead ensures maintaining 
the balance of the line. This reduces noise to other 
lines and also minimizes noise pickup which might 
interfere with the detection of actual dial tone. 

4.04 The line sequencer scans the line access circuit 
for line switches assigned to line equipment 

and causes the line access circuit to initiate tests in 
a predefined order. 

4.05 The EDTSR has a preset calling rate of 225, 
450, 600, and 900 calls per hour programmed 

into it via cross-connections on the master clock cir­
cuit rack. This preset rate will originate a test call at 



either 16, 8, 6, or 4 seconds, respectively. These rates 
were developed to minimize equipment wear and the 
amount of common control capacity used, while 
maintaining the statistical accuracy of the sample 
results. However, the objective number of DTS tests 
per hour is 900. 

4.06 The EDTSR has nine pairs of outputs. One 
pair is dedicated to Total Calls Overall and 

Delayed Calls Overall. Each of the remaining output 
pairs may be associated with one of the eight classes 
of service. 

4.07 The EDTSR can be activated manually at the 
EDTSR line sequencer circuit pack or auto­

matically from the Traffic Usage Recorder (TUR) 
Timer, Program Timer (with required connections), 
or an electronic data gathering system such as the 
Engineering and Administrative Data Acquisition 
System (EADAS). 

8. Dial Tone Detection 

4.08 During the first 800 milliseconds (ms) of each 
test call, the EDTSR makes three line integ­

rity tests. When the test call has successfully passed 
the three integrity checks, the test proceeds as fol­
lows: 

(a) Tone Present: With no failure detected 
during the first 800 ms, the EDTSR assumes 

that any tone subsequently sensed by the dial tone 
detector is valid dial tone. Once a tone is detected, 
a 100-ms time out is started. When completed, the 
EDTSR will release the line equipment, (so as to 
minimize the holding time [loading] of the central 
office equipment). The dial tone detector stores in 
its memory the fact that dial tone was present and 
at the end of 3 seconds, the EDTSR interrogates it 
to determine this fact. At this point, the test call 
outputs associated with this line (total and class of 
service) will be pulsed. 

(b) Tone Not Present: If dial tone is not de-
tected within 3 seconds, the TEST CALL and 

DELAYED CALL outputs associated with this 
line ( total and class of service) will be pulsed. The 
above pulses may be used to operate hardware reg­
isters and/or software equivalents. 

4.09 Line Sequention: The line sequencer scans 
the line access cards to locate the next as­

signed line switch in the sequence. The line switch 
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sequence is arranged in a predefined order (see order 
outlined in Table B). The sequencer will automati­
cally skip unassigned line switches (inputs) that have 
been strapped on the line access board. The sequencer 
will also skip positions which do not have access 
cards installed or from which the cards have been 
pulled out. After testing all of the number '0' line 
switches on each access card available, the sequencer 
then tests all of the number '1' line switches, and then 
'2', '3', '4', etc, until all of the assigned switches and 
cards have been tested. The sequencer then starts 
over again at line switch number '0' on access card 
number '00'. There must always be a line equipment 
assigned to line switch number '0', access card num­
ber '00'. At 800 ms after the beginning of the line 
scanning, the next assigned line equipment is seized. 
A test call is made and upon its completion, the order 
of events is repeated (scan-seize-test-complete, etc). 

4.10 Connections: The designation card (Fig. 2) 
shows which subscriber line equipment is con­

nected to what line access card and line number on 
that card. If a line number on an access card is not 
assigned a line circuit, this should be noted in the 
appropriate column on the card. The class of service 
for each subgroup should also be entered on the card. 
When ground start is required, it should show on the 
card which subgroups require such a connection. 

C. Assignment of Test Lines 

4.11 The EDTSR may be equipped with from 1 
through 16 line access cards numbered 00 

through 15. Each access card contains eight line 
switches numbered zero through seven, and is di­
vided into two subgroups of four. Each line switch 
can be associated with one subscriber line equipment, 
or a multiple of a subscriber line equipment. Each 
subgroup of four line switches can be associated with 
only one class of service. There are a total of eight 
classes of service and one or all of them can be used 
for an entity as required. 

4. 12 A line equipment must always be assigned to 
line access card 00 line switch 0. The line se­

quencer starts scanning at this point and scanning 
cannot begin if this line switch position is 
unassigned. 

4. 13 Where ground start is required, it should be 
indicated on the form used for line assign­

ment. 

4.14 Unassigned line switches on installed access 
cards require strapping per SD-3B504-01, 
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cross connect note 401, to indicate they are not to be 
tested. Unassigned line switches should be indicated 
on the form used for line assignment. (See Fig. 3 for 
an example of an assignment form.) 

5. TEST LINE REQUIREMENTS 

5.01 The following applies to each type of DTS 
measuring device and indicates the minimum 

number of test line assignments for each class of ser­
vice: 

(a) Step-by-Step: 

One line group-One line equipment as­
signed to three DTS termi­
nals 

Two line groups-One line equipment as­
signed to two DTS test ter­
minals per line group 

Three line groups-One line equipment as­
signed to one DTS test 
terminal per line group 

(b) Crossbar: 

Small offices-Two DTS test terminals per 
line link frame (less than 11 
line link frames) 

Large offices-One DTS test terminal per line 
link frame (11 line link frames 
or more). 

A. No. 5 Crossbar Offices With 100 Percent Dial Pulse 
or 100 Percent TOUCH-TONE Service 

5.02 Locations of test lines on frames should be 
chosen to minimize distortion of DTS results 

due to preference by the common equipment to cer­
tain line locations. Therefore, care should be taken to 
assign test lines in a manner to represent, as equally 
as possible, the various vertical groups, vertical files, 
and horizontal groups. 

5.03 A proportionate number of these line equip-
ments must be selected from the A, B, and C 

line load control vertical groups. This is done to prop­
erly measure the service at all times, including those 
unusual periods when line load control or local over­
load announcement is in effect. 

5.04 For No. 5 crossbar offices having some paired 
and some nonpaired line link frames, there 
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may be occasions when engineering or administra­
tive requirements necessitate assignment of test 
lines to separate arcs on the DTS machine. 

5.05 In No. 5 crossbar with a separate group of 
originating registers for dial tone first, it will 

be necessary to assign a proportionate number of dial 
tone first vertical groups to a separate arc on the 
DTS machine. 

B. No. 5 Crossbar Offices With Dial Pulse and Dial 
Pulse-TOUCH-TONE Service Vertical Groups or Seg­
regated Line Link Frames 

5.06 In addition to considerations outlined in para-
graphs 5.02 through 5.05, it is necessary to as­

sign a proportionate number of dial pulse (DP) and 
DP-TOUCH-TONE service vertical groups to sepa­
rate arcs on the sychronous timer DTS machine or 
separate classes of service on the EDSTR. This allows 
the traffic engineer to obtain DTS data on each type 
of equipment provided. These assignments need to be 
selected carefully to provide a representative service 
condition, ie, if 10 percent of the vertical groups are 
equipped for combined DP-TOUCH-TONE service, 
then 10 percent of the test terminals should be se­
lected from these vertical groups. Likewise, a propor­
tionate number of essential lines should be 
represented. The entity DTS results are weighted by 
means of the originating register peg counts. 

5.07 The network administrator should review the 
DTS assignments frequently to ensure that 

DP and DP-TOUCH-TONE service vertical groups 
are being measured proportionately. 

5.08 If DP and TOUCH-TONE service are segre-
gated by line link frame, then a proportionate 

number of test lines must be assigned to each group 
(ie, DP or TOUCH-TONE service) of the line link 
frames. 

5.09 A separate record of DP and DP-
TOUCH-TONE service DTS results should be 

maintained for local engineering and administrative 
purposes. 

5.10 Lines with rate treatments which require a 
reversal of polarity must not be assigned for 

DTS testing. 

C. No. 5 Crossbar Offices With Local Overload An­
nouncement 

5.11 It is necessary to preserve a normal distribu­
tion of DTS test lines and still obtain a realis-



tic measure of DTS performance when the Local 
Overload Announcement (LOA) feature is activated. 
Since the DTS equipment will recognize a connection 
to an announcement trunk as dial tone, it is necessary 
to restrict assignment of test lines to excluded ver­
tical groups. Therefore, it is recommended that a 
minimum of three vertical groups be excluded from 
access to the LOA trunks. These verticals include ver­
tical group 02, a selected odd-numbered vertical 
group, and a selected even-numbered vertical group. 
The latter two vertical groups are needed to give a 
representative sample of B and C line load control 
vertical groups. These three vertical groups must 
provide test line terminations having access to both 
TOUCH-TONE service and DP originating registers. 

5.12 The ratio of TOUCH-TONE service to DP test 
lines should closely approximate the office 

ratio of TOUCH-TONE service vertical groups to DP 
vertical groups. It is necessary to assign test lines 
representatively throughout horizontal groups zero 
through nine. These requirements assume that the 
TOUCH-TONE service vertical group pattern varies 
throughout the office. For example, the Alpha office 
has fifteen 490 size line link frames (LLFs) with the 
following provisions: 

• The LLF 00 through 08 has vertical groups 01, 
02, and 05 arranged for TOUCH-TONE ser­
vice. 

• The LLF 09 through 14 has vertical groups 01, 
03, and 04 arranged for TOUCH-TONE ser­
vice. 

• The LLF 00 through 14 has vertical group 02, 
03, and 04 excluded from LOA. 

5.13 Following are the Alpha office assignments 
for TOUCH-TONE service by LLF, vertical 

group (VG), and horizontal group (HG): 

LLF VG HG 

08 02 0 
10 03 8 
11 03 9 
12 04 1 
13 04 2 
14 04 3 

155 1, SECTION 780-200-040 

5.14 Following are the rotary service assignments 
for the Alpha office: 

LLF VG HG 

00 03 0 
01 03 1 
02 03 2 
03 03 3 
04 03 4 
05 04 5 
06 04 6 
07 04 7 
09 02 5 

5. 15 The assignment of DTS test lines requires 
careful attention to ensure representative 

sampling under the various conditions imposed. 
Therefore, it is suggested that the facilities and net­
work administration groups coordinate their assign­
ment effort when LOA is provided. 

D. No. 1 Crossbar Offices With 100 Percent Dial Pulse 
or 100 Percent TOUCH-TONE Service 

5.16 When assigning DTS test lines in No. 1 cross-
bar offices, the location of the lines should be 

chosen to minimize distortion of DTS results due to 
preference by the common equipment to certain line 
locations. The network administrator should assign 
test lines in a way that represents as equally as possi­
ble, the various columns, vertical files, and horizontal 
groups. When synchronous timer DTS equipment is 
used, coin lines should be assigned to arcs three and 
six of access switch A. 

5.17 For No. 1 crossbar offices equipped with dial 
tone first coin lines, assign a proportionate 

number of dial tone first and nondial tone first coin 
lines to the same arc (modified or synchronous timer 
DTS machine) or to one class of service with a 
EDTSR machine. It is not necessary to separate these 
services for service observing purposes. 

5.18 A proportionate number of line equipments 
must be selected from the A, B, and C line load 

control horizontal groups. This assures proper mea­
surement of the service at all times, including those 
unusual periods when line load control is in effect. 
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E. No. 1 Crossbar Offices With Dial Pulse and Dial Pulse­
TOUCH-TONE Service Horizontal Groups 

5.19 In addition to the considerations outlined in 
paragraphs 5.16 and 5.17, it is necessary to 

assign a proportionate number of DP and DP­
TOUCH-TONE service line equipment from the two 
types of horizontal groups, to separate arcs (modified 
or synchronous DTS machine) or separate classes-of­
service (EDTSR machine). For example, in a 40-link 
frame office with two horizontal groups arranged for 
TOUCH-TONE calling, eight line equipments located 
in the TOUCH-TONE service horizontal groups and 
32 in the DP horizontal groups would be assigned to 
separate arcs (modified or synchronous timer ma­
chine) or class of service (EDTSR). 

5.20 A separate record of DP and DP-
TOUCH-TONE service DTS results is nor­

mally required for engineering and administration 
purposes. 

F. Step-by-Step Offices With Dial Pulse and Dial Pulse­
TOUCH-TONE Service Line Finder Groups 

5.21 It is recommended that test lines be assigned 
to rotary positions on the line finder banks 

which will give an average hunting time. To achieve 
this, assign approximately one-third of the test lines 
for each loading division to terminal one, one-third 
to terminal five, and one-third to terminal zero in 
upper and lower banks of the line finder groups. 

5.22 Where line finders are arranged for line load 
control, test lines should be assigned propor­

tionately between terminals arranged for essential 
and nonessential lines. This will help ensure accurate 
measurement of service at all times, including those 
unusual periods when line load control is in effect. 

5.23 For step-by-step offices having different size 
line finder groups within the same class of 

service, there may be occasions when engineering or 
administrative requirements necessitate assignment 
of test lines to separate arcs on the DTS machine 
(modified or synchronous timer machine). 

5.24 It is necessary to assign a proportionate num-
ber of DP and DP-TOUCH-TONE service line 

equipments from the two types of line finder groups 
to separate arcs (modified or synchronous timer ma­
chine) or separate classes of service (EDSTR). In of-

Page 8 

fices equipped with tone converters on a noncommon 
control basis, line finder groups equipped with con­
verters should not be treated as separate classes of 
service. This is regardless of the method of providing 
TOUCH-TONE service (ie, common control or tone 
converters). 

5.25 A separate record of DP and DP­
TOUCH-TONE service DTS results are nor­

mally required for local engineering and administra­
tive purposes. 

5.26 The offices equipped with common equipment 
must assign coin lines to arc two of access 

switch A or B (modified or synchronous timer ma­
chine). 

G. Step-by-Step Offices With 100 Percent Dial Pulse 
Service 

5.27 In addition to considerations listed in para-
graphs 5.21 through 5.25, when an office pro­

vides 100 percent dial pulse service, coin lines are 
assigned to arcs from three through six of access 
switch A. 

6. ALL FINDERS BUSY USAGE METHOD 

6.01 Some small step-by-step offices use the All 
Finders Busy Usage (AFBU) method for de­

riving an equivalent DTS measurement. This method 
can be used in noncommon control step-by-step of­
fices. 

6.02 The AFBU method is based on the principle 
that when all line finders in a line finder 

group are busy, any further bids for dial tone will 
very likely result in delays exceeding 3 seconds. The 
AFB register lead (OF lead of the Group and Alarm 
Relay Circuit SD-32194-01) provides a busy indica­
tion when all line finders of a group are busy. This 
AFB register is scanned by a scanning device, eg, the 
Small Office Data System (SONDS) or an EADAS 
Traffic Data Converter (ETDC), to produce AFBU 
delays. Dial tone delay is determined by dividing the 
busy delays by the theoretical tests (scans). Actual 
scan counts should be used where available. For ex­
ample: the AFBU register for a line finder group 
scores 18 delays as collected at a 3.6 second scan rate. 
Using the following list of scan rates locate 3.6. This 
scan rate equates to 1000 scans per hour. 



Secs/Hr 
3600 
3600 
3600 
3600 

Scan Rate 
1.8 
3.6 

10.0 
100.0 

= Scans/Hr 
2000 
1000 

360 
36 

For this example the dial tone delay is 18 + 1000 or 
1.8 percent. 

6.03 To determine loading division results, the line 
finder group delays are averaged and divided 

by the number of scans. (Scans will be the same for 
all line finder groups in the measuring unit.) 

6.04 When using SONDS, a monthly report (Fig. 4) 
is produced which provides a measure of the 

total office equivalent Time Consistent Busy Hour 
(TCBH) dial tone delay. (See Section 226-020-151 for 
SONDS TCBH percentage of dial tone delay calcula­
tions.) 

155 1, SECTION 780-200-040 

6.05 For validation purposes if the actual scans per 
hour figure varies by ±3 percent from the the­

oretical, the data should not be used for results re­
porting. 

6.06 In offices equipped with an ETDC, the valida-
tion required is an ETDC cycle count of 36. 

When using the ETDC multiscan usage card, the 1.8 
second scan rate is recommended for all EADAS ap­
plications. The theoretical scan count should be used 
for dial tone delay computation. 

6.07 The DTS data are analyzed for 5 days per 
week. While the 5 days are generally week­

days, SONDS and the ETDC provide the user with 
the ability to specify Saturday, Sunday, or both days 
in place of weekdays. This provision allows the 
proper measurement of service loads in offices lo­
cated in resort areas or similar locations where week­
end traffic is heavier than weekday traffic. 
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5 6 10 7 9 II 4 8 3 2 12 

1. CPl Line Access Board 7. CP7 - DIAL Tone Detector Timer Circuit 

2. CP2 Display Circuit Board (Maintenance 8. CPS - Faulty Line Register and Faulty Call 
Panel) Counter Board 

3. CP3 Output Relay Board 9. CP9 Test Call and Delay Counter Board 

4. CP4 Cutoff Relay Circuit Board 10. CPl0- Line Sequencer Circuit Board 

5. CP5 Class of Service Output, Idle Line 11. CPl 1 - Master Clock Circuit Board 
Concentrator, and Loop Current 
Concentrator Board 12. CP12 - DC to DC converter Board 

6. CP6 - Program Bit Concentrator Board 

Fig. 1-Electronic Dial Tone Speed Register Unit (4.02) 

Page 10 



-LINE ACCESS CARO NO. 
-LINE NO . 

.-CLASS OF SERVICE 

' r GROUNO START 
~ f""LINE NOT ASSIGNED 

L 

~-
C ~ N 

SUBSCRIBER LINES C 0 A 
N s. D 
0. 

' u 
1 -2 -0 3 

0 -,..-1 
5 -LI 
7 
0 -1 -2 -0 3 -1 L..! 
5 -6 -7 

~ 
1 -2 

'3 0 -2 4 -5 -6 -7 

...2 
1 

2 
~ n -3 4 -5 -6 -7 

~ L C G 
NO R 

N o.s. D 
10. I~ 

UL 
1 -2 -C 3 -4 .!. 
5 -la. 
7 
0 -1 -.1.. 

o.1.. 
SU.. 

.i. 
6 -7 

Jl.. 
..L 
2 -o2.. 

6~ 
5 -.§... 
7 

.Q.. 
1 -2 

oT -7 4 -5 -
.i.. 
7 

N 
SUBSCRIBER LINES A 

~ 

ISS 1, SECTION 780-200-040 

-THIS INFORMATION IN THESE BOXES 
MUST BE ASSIGNED PER CENTRAL OFFICE 

1-- N0.5 X-BAR 

.__PANEL 

.__STEP X STEP 

I LL I VG I HG I VF I 

I LL I VG I HG I VF I 

I LF I GR I BK EERMI 

I LFG+ LSW lnRMI 

The Designation Card 
is removable from the 
unit and is kept in a 
card holder mounted 
to the side of the 
apparatus mounting. 
The line information 
can be changed by 
erasing and penciling 
in the new information. 

Fig. 2-Designation Card (Sheet 1 of 2) (4. 10) 
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-LIN E C ESS C AC ARO NO. 
-LINE NO . 

.-CLASS OF SERVICE 

'~ ' r 1

GROUNO START 
YLINE NOT ASSIGNED 

L L C li N SUBSCRIBER LINES C 
~-

0 R A 
N s. D 
0 

' u 
1 

2 -0 3 

• ~ 
5 -u 
7 
0 -1 -2 -0 3 

9j 
5 -6 -
7 

l...Q 
.....! 

2 -I 3 

0 4 -5 -6 -7 

0 -1 ---2 
13 
I 4 -5 -

6 -7 

~ L C 
NO 

~-
o.s. 

Wl 
..!. 
~ 

I 3 

2 ..!. 
5 ---L6.. 
7 
0 ---1 

---..1. 
I 3 

:s u.. 
..i.. 
6 -7 

"°'-
J_ 
J_ 

I 3 

4 ..!.. 
5 -.§.. 
7 

,Q_ 
1 -2 

iT 

5 4 -5 -
.§.. 
7 

G N SUBSCRIBER LINES R A 
0 
,t f,4-

- THIS INFORMATION IN THESE BOXES 
MUST BE ASSIGNED PER CENTRAL OFFICE 

.__ N0.5 X-BAR 

.__NO.I X-BAR 

~PANEL 

...._ STEP X STEP 

I LL IVG I HG 

I LL I V8 I HG 

I Lt I GR I IIC 

I LF8+LSW 

I VF I 
I VF I 
~R➔ 
§3 

Fig. 2-Designation Card (Sheet 2 of 2) (4.10) 
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DIAL TONE SPEED ASSIGNMENTS 
ELECTRONIC DIAL TONE SPEED REGISTER CIRCUIT 

ENTITY __________ _ TEST CALL RATE 

TYPE CENTRAL OFC . ______ _ 
PROJECT NO. ________ _ 

LINE ASSIGNPIENTS 
u LINE EQPT LDC 

LINE OUT N LINE 
ACCESS LINE CLASS PUT GRD A LLF VG ACCESS LINE 

SW OF s HG SW CARD TERM ST LLF COL VF CARD NO SERV s LG BK SW V NO NO PAIR N TERM NO 
D LFG TERM 

0 0 

00 1 04 1 
2 2 

OR 3 OR 3 
4 4 

08 5 12 5 
6 6 
7 7 
0 0 

01 1 05 1 
2 2 

OR 3 OR 3 
4 4 

09 5 13 5 
& & 
7 7 
0 0 

02 1 06 1 
2 2 

OR 3 OR 3 
4 4 

10 5 14 5 
6 & 
7 7 
0 0 

03 1 07 1 
2 2 

OR 3 OR 3 
4 4 

11 5 15 5 
6 6 
7 7 

REGISTER ASSIGNIIIENTS 

CLASS OF SERV TOTAL 
OUTPUT 00 01 02 03 04 

TERM. PAIR T D T D T D T D T D 
REGISTER NlllBER 

OR 
SOFTWARE EQUIV. 

0 900@ 4 SEC 
0 600@ 6 SEC 

OUT CLASS PUT GRD OF TERM ST SERV PAIR 

05 06 
T D T 

NOTE: STRAP ALL UNASSIGNED LINE SWITCHES PER SD 38504-01 CROSS CONNECT NOTE 401. 

u 
N 
A LLF s 
s LLF 
N LG 
D LFG 

I IIITI' 

D T 

Fig. 3-Example of Form for Recording Dial Tone Speed Assignments (4.14) 

0 450@ 8 SEC 
0 225@ 16 SEC 

LINE EQPT LDC 

VG HG COL VF 
BK SW V TERP! TERP! 

07 08 
D T D 
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TABLE A 

DIAL TONE SPEED MEASURING EQUIPMENT ASSIGNMENT 
STEP-BY-STEP ENTITY ROTARY SERVICE (NOTES) 

ACCESS SWITCH A 

TEST 
TERMINAL A2 A3 A4 AS 

1 1-15 20-00 160-11 36-15 
2 2-20 VT2 VT2 37-20 
3 3-31 21-11 161-20 38-31 
4 4-45 VT2 VT2 39-45 
5 5-50 22-25 162-101 40-50 
6 6-61 VT2 VT2 41-61 
7 7-75 23-30 163-115 42-70 
8 8-80 VT2 VT2 43-115 
9 9-91 24-41 VT2 VT2 

10 10-100 VT2 VT2 44-121 
11 11-115 25-55 VT2 VT2 
12 12-121 VT2 VT2 45-135 
13 13-135 26-60 VT VT2 
14 14-140 VT2 160-30 46-140 
15 15-151 27-71 VT2 VT2 
16 16-165 VT2 161-41 47-151 
17 17-170 28-95 VT2 VT2 
18 18-181 VT2 162-125 48-165 
19 VT2 29-90 VT2 VT2 
20 19-195 35-101 163-120 49-170 

QASS OF FR FR FR 
SERVICE (14 SIZE) (14 SIZE) CN (15 SIZE) 

Register T 375 375 377 379 
Assignment D 376 376 378 380 
Hand Switch A2-1 A3-1 A4-2 A5-3 

SUMMARY: TERMINALS ASSIGNED ESSENTIAL 

A6 

-

-
-

A6-6 

QASS OF SERVICE: 1 s 0 TOTAL QASS NUMBER PERCENT 

FR (14) 10 10 10 30 A 5 10 -
FR (15) 4 5 5 14 B 23 44 

CN 3 2 3 8 C 24 46 - - - - - -
Total 17 17 18 52 52 100 

Notes: (1) Terminals numbered 10 and 110 are not assignable. 

(2) Line Load Control Assignment 

10% Class A, 45% Class B, and 45% Class C, 

(3) Order Assignment 

50% upper order terminals, 50% lower order termi­
nals. 

(4) In step-by-step offices equipped for TOUCH-TONE 
service or common control, coin lines must be as­
signed to arc 2 of selector "A" or "B". 

• 



TABLE B 

LINE CIRCUIT SEQUENCING ORDER 

SUB LINE 
LI NE ACCESS CARDS 

GROUP 
GRPS CKTS 

0 1 2 3 4 5 6 7 8 

1ST 0 
.(" rY rY rY' rY rY rY' rY' rY 

1ST 2ND 3RD 4TH 5TH 6TH 7TH 8TH 9TH 

,. f rY rY rY 1¥ y rY rY 1 

* 
1 

3RD f y 1¥ 1¥ y y 1)/ ' / ' / 2 ~ ~ 

4TH 3 

5TH 4 

6TH 5 

2 

7TH 6 

8TH 7 

* SKIPPED LINE 

ISS 1, SECTION 780-200-040 

9 10 

10TH 11TH 

-- --

V 
ACCESS CARDS 
PULLED OUT 
(REMOVED; 

11 12 

y rY 
12TH 13TH 

y rY 
' / ' / 

¥ ~ 

13 

1¥ 
14TH 

r-r-
'll 

14 15 

rY It 
15TH 16TH 

'I' 
J 

rY It 
• 
J 
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