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1. GENERAL 

1.01 This section covers the transmission tests 
and maintenance procedures to be followed 

at the subscriber's premises on multistation 
private line telephone circuits. Though applicable 
to all multistation private line circuits it is 
particularly applicable to those for the U. S. 
Armed Forces, Airline Companies, and Pipeline 
Companies. Circuits for the Federal Aeronautics 
Administration are covered in Section C71.834.2. 

1.02 This section replaces Section C71.834, 
Issue 2, "2-Wire and 4-Wire Private Line 

Station Circuit." The information formerly in that 
practice is included herein. This section is ex-

panded to include information and charts showing 
how to make the transmission tests required at the 
subscriber's premises. Additional station equip­
ment information will be found in SD-69254-01 
and its associated CD-69254-01. The schematic 
drawing is available in page size and should be 
:filed with this section when the information is 
required. 

1.03 U.S. Armed Forces, Airline, and Pipeline 
circuits and similar circuits are established 

on a 24-hour-a-day basis. In view of the nature of 
the uses of these circuits, all possible precautions 
should be taken to prevent service interruptions 
and to restore service with a minimum of delay 
whenever interruptions occur. In view of this, 
ANY WORK BY TELEPHONE COMPANY 
FORCES WHICH MIGHT INTERRUPT OR 
INTERFERE WITH THE PROPER OPERATION 
OF THESE CIRCUITS SHOULD BE CLOSELY 
SUPERVISED TO ASSURE THAT THESE 
SERVICES ARE ADEQUATELY PROTECTED • 

1.04 The standard circuit order and maintenance 
instructions apply in all cases not covered 

by these procedures. The provisions of this section 
should be followed as closelY as possible, and where 
exceptions must be made they should be reported 
promptly to higher offices via lines or organization. 

2. DEFINITION OF TERMS 

2.01 Certain terms are used frequently in this 
section to describe the tests and service 

operations. The more frequently used terms are 
defined below. 

2.02 A Control Office is an office designated as 
"control" on a circuit layout card or sketch 

for a specific private line telephone circuit. 
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2.03 A Subcontrol Office is an office appointed by 
the control office to assist in carrying out 

control office functions in those sections where such 
assistance is required due to communication, cir­
cuit arrangement, or other reasons where it is 
impractical for the control office to handle all the 
details of service maintenance on a particular 
circuit. The subcontrol office has no line-up respon­
sibilities unless such responsibilities are specifically 
assigned by the control office. 

2.04 A Serving Test Center, usually referred to 
as an STC, is an office that is designated as 

being responsible for all matters pertaining to the 
service received by the station or stations that the 
STC serves. Nearly always an STC will serve all of 
the stations that are multipled to the same loop. 
Usually the STC will be the toll office at which the 
subscriber's loop connects to the toll portion of the 
circuit or a bridging office at the end· of a branch 
that includes both toll and loop facilities. In some 
few cases a private line circuit will not be routed 
through the office of the STC. In this case, the 
transmission tests to be made at the STC as 
prescribed by this section will be made by some 
other suitable office appointed by the STC. 

2.05 A Bridging Office is an office where the 
circuit is routed through a bridge, either 

2-wire or 4-wire. 

2.06 A Branch is that portion of a private line 
circuit between a side of a bridge and a 

subscriber's station (s). A branch includes all 
equipment that is located at the subscriber's sta­
tion such as pads, loop transformers, induction coil, 
instrument, etc. It also includes all equipment at 
the bridging office up to the bridge terminals. 

2.07 A Loop consists of all of the exchange facil-
ities between a subscriber's station and the 

toll office from which the exchange facilities are 
fed. Loops are commonly referred to as "local chan­
nels." A loop can be either 2-wire or 4-wire. In the 
case of 4-wire loops, the loop that is used for trans­
mission from the station is called a transmitting 
loop and the loop for transmission toward the 
station is called a receiving loop. 

2.08 A Main-Line Circuit, sometimes referred to 
as a backbone circuit, is that portion of a 

multistation private line telephone circuit that 
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extends from the control office to the most remote 
toll office. The main-line circuit will usually be 
routed through one or more intermediate bridging 
offices from which branches are fed. Where the cir­
cuit radiates from the control office in more than 
one direction, there will be more than one main­
line circuit. 

2.09 A Side-Leg Circuit is that portion of a 
multistation private line circuit between the 

main-line circuit and a Serving Test Center (STC). 
Usually the main-line circuit will be routed 
through most of the STC's and therefore, in most 
cases, a circuit will not have a side-leg section. 

3. RESPONSIBILITIES 

3.01 No work or testing of any kind, other than 
necessary to restore service in case it is 

interrupted, should be done on these circuits or the 
associated station equipment (excluding the 
routine tests on loudspeaker equipment and tele­
phone repeaters as covered in Part 7), except at 
the direction of or upon the approval of the control 
office. 

3.02 In those cases where loudspeakers are con-
nected to the circuit at customer locations, 

testing by telephone company forces should be so 
conducted that the testing does not interfere with 
normal business activities of the subscriber. The 
circuit should not be used as an order wire during 
trouble investigations. If it is necessary to go in on 
the circuit, the tester should identify himself. Only 
business pertinent to the trouble being investigated 
should be conducted on the circuit. 

4. RELEASE OF CIRCUITS FOR TESTS 

4.01 Tests on all new circuits, sections added to 
existing circuits, and on rearranged sec­

tions should be completed prior to the, scheduled 
start of service so as to preclude the necessity of 
obtaining releases once the circuit has been turned 
up for service to the customer. 

4.02 These circuits are not to be taken out of 
service for test or any other purpose with­

out first obtaining a release from the customer's 
authorized contact. The release should be obtained 
via the control office. 
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5. TESTING EQUIPMENT 

5.01 The following equipment, or equivalents, 
may be required and should be available at 

the subscriber's location when testing on the 
sections between the STC and the associated 
stations. 

Notes 

(1) 600-0hm, Variable Frequency Oscillator 1 

(1) 2B or 3A Noise :Measuring Set 

(1) 600-0hm Transmission :Measuring Set 2 

(1) 178F or 181B Induction Coil 

(4) 1W13A Cords 

(8) KS-6278 Clips 

(1) Zero db 89-Type Resistor (89A) 

(1) 15 db 89-Type Resistor (89BL) 

(1) 110-Volt Extension Cord with :Multiple 
Receptacle 

Note 1: The oscillator should have a frequency 
range from 300 to 3000 cycles per second. 
Typical types of oscillators that might be 
used are the 200 CD Hewlett-Packard oscil­
lator and the oscillator associated with a 21A 
T:MS. Both of these oscillators are ac operated. 
The output level of the oscillator that is used 
should be adjusted by patching its output to 
the input of the calibrated T:MS at the 
station. 

Note 2: Typical types of transmission measur­
ing sets that might be used are the 21A T:MS 
(J94021A) and the 13A T:MS, both of which 
are ac operated. The transmission measuring 
set should be calibrated at the central office 
using a standard milliwatt supply before it is 
taken to the subscriber's location. In locations 
where commercial 110-volt ac power is not 
available, it might be necessary to provide a 
portable 110-volt ac power supply, such as a 
gasoline motor-generator, for operation of 
the oscillator and T:MS. A method of checking 
oscillator and T:MS calibrations without re­
turning them to the central office is given in 
Chart 1 in this practice. This method requires 

SECTION C71.834.1 

a nonrepeatered cable pair between the cen­
tral office and the station. It is not a sub­
stitute for the calibration of the T:MS prior to 
transportation to the station. 

6. CIRCUIT ORDER TESTS 

(A) General 

6.01 The tests required on all new multistation 
private line telephone circuits, on sections 

changed by circuit order, on sections added to 
existing circuits, and on sections affected by addi­
tions and rearrangements are subdivided as fol­
lows in this Part of the practice: 

(B) Tests between STC's and Served Stations 

(C) Over-all Tests 

(B) Tests between STCs and Served Stations 

6.02 It should be kept in mind that in some few 
cases it will be necessary for some office 

other than the STC to make these tests. See 
Paragraph 2.05. 

6.03 While these tests are being made, continuity 
between the STC and the subscribers's loca­

tion should be maintained by available local con­
nections, special underlying physical circuits, 
where provided, or by message facilities obtained 
through traffic department to expedite tests. If 
none of the above facilities are available, the sec­
tion under test, properly terminated may be used 
for communication. 

6.04 During the period of release for tests, the 
STC should keep 600-ohm terminating 

plugs in the bridge leg associated with the section 
under test in order to maintain proper impedance 
to the remainder of the circuit and to insure that 
no testing tone is transmitted into the circuit. In 
case the circuit is not routed through a bridge at 
the STC, the 600-ohm terminations should be con­
nected at the carrier channel or repeater jacks 
associated with the incoming facility. 

6.05 A series of charts with associated sketches 
is included in this practice to facilitate the 

testing of the sections between STC's and their 
served stations. Each section should be measured 
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in both the transmitting and receiving directions. 
On 4-wire sections the talk-back path should also 
be measured by sending on the transmit path at 
the station and measuring on the receive path at 
the station. Selection of the applicable charts can 
be made by referring to Table I. On several of 
the charts where a test oscillator is connected 
thru a coil to the transmitter terminals a test 
level of +4. 7 dbm is specified as resulting in a 
+3.0 dbm line level. This value will be obtained 
only with the use of 181B coils and a 4 mfd 
capacitor. Other equipment will give approxi­
mately the following loss between these points: 

TEST AND SUBSET CAPACITOR LOSS 
COILS (MFD) (DB) 

181B-181B 0 2.1 
181B-181B 2 2.6 
181B-181B 4 1.7 
181B-178F 0 2.5 
181B-178F 4 2.9 
181B-178F 8 1.7 
178F-178F 0 3.0 
178F-178F 2 3.1 
178F-178F 4 1.6 

ments used. In addition to the detailed testing pro­
cedures for the most commonly used 4-wire station 
arrangements, charts also cover the less frequently 
encountered 2-wire station arrangements and PBX 
arrangements although in less detail. 

6.07 All of the 4-wire testing arrangements in 
this practice assume that the circuit has 

been engineered so that the bridging losses at the 
stations remain constant regardless of whether one 
or all of the station instruments are off-hook. Only 
in isolated eases will circuits be encountered where 
idle circuit terminations are not used in a manner 
that will provide constant station bridging losses. 
One of the few such eases are FAA circuit termina­
tions per Drawing SD-69164-01 that terminate in 
102A key equipment at Air Route Traffic Control 
Centers. A circuit whose levels are dependent upon 
having a specific number of off-hook stations 
(bridging loss at station dependent upon number 
of off-hook stations) will have a note on the circuit 
layout card or sketch to that effect. 

TABLE I 

Type of Station Termination STC to Station Station to STC Talk-Back Path 

4-wire termination per 
SD-69158-01, Fig. 1 or 
SD-69167 -01, Fig. 61 

Chart 2 (5 and 7) * Chart 3 (6 and 8) * Chart4 

4-wire termination per 
SD-69254-01 

Chart 9 (12, 14, and 16) * Chart 10 (13, 15 and 16) * Chart 11 

2-wire termination 

PBX termination-2-wire loop 

PBX termination-4-wire loop 

Chart 17 

Chart 18 

Chart 19 

Chart 17 

Chart 18 

Chart 19 

( ) * Indicates numbers of test charts that can be used to sectionalize 
troubles when over-all tests are not within the specified limits. 

6.06 It would not be practicable to prepare a 
chart to cover the exact testing procedure 

for all of the various station arrangements that are 
likely to be encountered. Instead, the most fre­
quently used arrangements have been covered and 
notes included on the charts so that the tester can 
apply them to the majority of the other arrange-
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6.08 The tester at the STC should thoroughly 
understand the station arrangement being 

tested before starting to test. It is sometimes 
helpful for the STC to keep on file copies of the 
SD drawings applicable to the station arrange­
ments and equipment at the stations that they 
serve. 
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6.09 Nearly all of the charts in this practice 
refer to the "level reference point" at the 

stations. This term along with other information 
on station levels is discussed in other Bell System 
Practices. 

Talking and Signaling Tests 

6.10 Since over-all tests require close coordina-
tion between a number of offices and also 

require Telephone Company coverage at a number 
of private line stations, a trouble condition on a 
single section between an STC and its served sta­
tion is likely to delay the over-all tests and to cause 
a great deal of inconvenience to personnel at other 
offices and stations. For this reason, it is desirable 
that the following talking and signaling tests be 
made between each STC and its served stations, 
and all trouble conditions corrected prior to the 
over-all tests. 

6.11 Talking Tests: Check the talking transmis-
sion between the subscriber's main station 

and the connected telephone set at the STC. Also 
check transmission between each extension station 
and the STC and between each extension station 
and the main station. The personnel at the sub­
scriber's location and also the tester at the STC 
should speak at a normal volume directly into the 
transmitter when making these tests. Satisfactory 
volume free of echo noise, crosstalk, clicks, hum, 
etc., should be obtained. 

6.12 Signaling Tests: The proper operation of 
signaling equipment should be checked by 

having the main and extension stations apply 
outward signals and listening at the STC to make 
sure the proper conversion is accomplished by the 
signaling equipment. The STC, if possible, should 
measure the 20-cycle signaling voltage from the 
subscriber to make sure that the voltage is suffi­
cient to provide the proper margin of operation for 
the type of central office signaling equipment that 
is used. The STC should also apply a signal and 
check to make sure that the signal circuit at the 
station operates properly. All selective signaling 
features should be checked. Two-tone signals and 
1000-cycle signals to the main-line circuit should 
be checked for proper levels. The volume indicator 
when connected can be used for this check. Loud­
speaker operations should also be checked at this 
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time to ascertain that satisfactory volume is ob­
tainable and to verify that the loudspeaker is dis­
abled in the manner desired by the subscriber. 
Usually the loudspeaker will be disabled when an 
instrument is removed from its mounting or 
inserted in the station jack, although occasionally 
the customer will desire to have it operative at all 
times except when the push-to-talk button is 
operated. 

(C) Over-all Tests 

6.13 After the central office tests and the tests 
between STC's and their served stations 

have been completed, the following over-all tests 
should be made on each multistation private line 
telephone circuit. 

Transmission Tests 

6.14 The testing frequency for these tests is 
1000 cycles and the testing level is the level 

shown on the circuit layout card or sketch for the 
point of application. 

6.15 Make 1000-cycle net loss measurements in 
each direction between the customer's main 

station and one or more of the remote stations. 
The procedures to be followed when sending and 
receiving at the stations including the sending and 
receiving levels are the same as the procedures 
used in making tests between the STC and station 
per Part 6(B) of this section. 

Requirements: The transmission measuring 
sets at each measuring station should indicate 
level shown on the circuit layout card or 
sketch within the limits specified for facilities 
of corresponding length and make-up. Consult 
the control office for the requirements. 

Signaling and Talking Tests 

6.16 Make talking tests between the customer's 
main station and all station drops to insure 

that satisfactory talking volume is obtained. The 
volume from all stations should be approximately 
the same. Check for noise, echo, and for the proper 
operation of echo suppressors where assigned. 
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6.17 Check the operation of the signaling circuit 
between each combination of stations that 

has a signaling requirement. Two-tone signaling 
equipment should be checked in accordance with 
Section E37.255. All selective signaling features 
should be checked at this time. The control office 
should check that the signals applied to the private 
line circuit are at the correct level. 

6.18 Check operation of loudspeaker equipment, 
where provided, at each station drop to 

determine if volume and quality are satisfactory. 
If practicable, the volume check should be made 
during periods of high room noise. Also, check 
that lifting the hand set off the hook, plugging in 
the handset, or operating a push-to-talk button, as 
the case may be, silences the loudspeaker. 

Operation of Relay Switching Equipment 

6.19 Test the operation of relay switching equip-
ment used to connect two circuits or sec­

tions of a circuit together where such equipment 
is provided. This check should be made by oper­
ating the dial or switching key equipment at the 
customer's location in order to check the control 
circuit as well as the switching relays. 

6.20 Where two circuits or sections are con-
nected together by means of relay switching 

equipment, arrange for talking tests between the 
stations at the distant terminals of the circuits or 
sections involved to insure that satisfactory trans­
mission is obtained. Observations should be made 
for noise, crosstalk and echo. 

7. ROUTINE TESTS 

(A) Tests of Sections between STC's and Served 
Stations 

7.01 Tests of sections between STC's and served 
stations are only required if repeatered or 

carrier facilities are included in the section. These 
tests should be scheduled and coordinated by the 
STC. A release will be required and should be 
obtained by the STC from the control office as 
outlined in Part 4 of this section. 
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7.02 The section should be measured following 
the procedure applicable to the type of 

facility involved. Nonrepeatered loop facilities 
need not be included in the measurements. The 
section should be tested every three months or at 
the interval specified for the type facility involved, 
whichever is the more frequent. 

(B) Station Inspections 

7.03 The STC should arrange with the local 
maintenance forces for an inspection of the 

station equipment every three months. Particular 
attention should be paid to loudspeaker operation, 
talking battery supply, and physical condition of 
equipment, such as wiring, protection, and desig­
nations. The inspections should be made in accord­
ance with the information and instructions in the 
"C" Series of the Practices. Serving Test Centers 
should participate in these inspections where feas­
ible. Loudspeakers can be routined without obtain­
ing a release provided the customer monitors the 
circuit with an instrument while the loudspeaker 
is out of service. 

7.04 Where the talking battery is supplied by 
dry cells, their condition should be checked 

quarterly and their cells replaced if necessary. 

(C) Two-Tone Signaling Equipment 

7.05 Periodic tests on two-tone signaling equip-
ment at stations should be made in accord­

ance with instructions in the "C" Series of the 
Practices. Necessary releases should be obtained 
per Paragraph 4.02. 

8. TROUBLE INVESTIGATION 

8.01 The charts in this section for circuit order 
tests between an STC and a station can 

sometimes be used to advantage in locating 
troubles between an STC and a station. If the 
trouble is of such a nature that the section is not 
totally inoperable, it should be located and cleared 
in short release periods only. 

8.02 At the termination of any release period, 
the following steps should be taken before 

restoration of service to the subscriber. 

) 
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(a) At the subscriber's terminal, verify that all 
station equipment has been restored to its 

normal working condition. 

(b) Make talking and signaling tests between 
the STC and the station and notify the 

subscriber that service has been restored to 
him. 

AHached: 

Charts 1 to 19, inclusive 

SECTION C71.834.1 

(c) The STC should notify the control office 
that the service has been restored. 

(d) The control office should make a continuity 
test of the circuit and then notify the cus­

tomer's controlling station of the service 
restoration. 
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CHART 1 
FIG. 1 

PURPOSE OF TEST 

STEP 

1 

This chart outlines a method of checking the calibration of test equipment at a private line 
station without retitrning it to the central office. This test is not a substitute for calibration 
of test equipment (oscillator and TMS) at the central office before it is taken to the private 
line station for use. This test can only be made if a nonrepeatered cable or open wire pair is 
available between the private line station and the central office. A local loop can normally be 
used. All testing frequencies are 1000 cycles. 

TEST PROCEDURE 

(Fig. A) At the private line station, connect the oscillator output to the TMS. Adjust 
the oscillator output until the TMS reads zero dbm. Do not change the oscillator output 
or TMS calibration during the remaining Steps. 

2 (Fig. B) At the central office, connect the output of an oscillator to a nonrepeatered 
open wire or cable pair to the station. The output of the oscillator at the central office 
must be zero dbm. At the private line station, connect the TMS to the cable pair. Read 
the TMS and record. Positive readings should be given positive signs and negative read­
ings should be given negative signs. This is reading B. 

3 (Fig. C) At the private line station, connect the OSC to the cable or open wire pair. At 
the central office, connect the TMS to the pair. The TMS must be accurate. At the cen­
tral office, read and record the TMS indication. Observe positive and negative signs as 
outlined in Step 2. This is reading C. 

4 Compute the error of the output of the oscillator at the private line station as follows: 

St t . 0 'll t 0 tp t E C-B (A positive answer means the output of . 
a wn sci a or u u rror = 2 the oscillator is high) 

5 Compute the expected error of the private line station TMS as follows: 

Station TMS Error = B2C (A positive answer means the TMS will read high) 

EXAMPLE 

Assume the following readings were-obtained. B = -11.0 dbm 

0 'II t E (-9.0)- (-11.0) -9.0 + 11.0 +1.0 sci aor rror= 2 · = 2 --

TMSError - (-11.0)- (-9.0) - -11.0 + 9.0 - -1.0 
- 2 - 2 -

C= -9.0dbm 
(Oscillator output 
1.0 db too. high) 

(TMS reads LO db 
low) 

CENTRAL OFFICE 

600.Q 
osc. 

0 OBM 

soon 
tM.S. 

I 

NON REPEATER EO CABLE 
OR OPEN WIRE PAIR. 

I 

• NON REPEATEREO CABLE 
OR OPEN WIRE PAIR 

I 
I 
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LOCATION 

I 
SUBSCRIBER'S 

I 
~00 .n t-----1 

• osc 
..._ __ ......J 

. 
soon 
tM.S • 

I 

I 

I 

I 

soon 
T.M.S. 

soon 
osc. 
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CHART 2 
FIG. 2 

PURPOSE OF TEST 

STEP 

This chart and associated figure outline the procedure to be followed when measuring the 
net loss of the receiving 4-wire path from an STC to a served private line station where loop 
tertninating arrangements per SD-69167-01, Fig. 61 or SD-69158-01, Fig. 1 or equivalent are 
used. 

TEST PROCEDURE 

1 At the STC, adjust the OSC for a frequency of 1000 cycles. Adjust the output of the 
OSC so that it is the same level as that shown on the circuit layout card or sketch :for the 
receiving loop REP IN. Do not substitute any other level or erroneous readings may re­
sult at the subscriber's terminal due to varistor action. Patch OSC output to REP IN 
jack. 

2 

3 

4 

5 

NOTE 

At the STC, measure at the REP OUT jack with a 600W TMS. If this measurement does 
not agree with the level shown on the circuit layout card or sketch, calibrate the re­
peater. When the REP OUT level is correct, remove the TMS patch and leave the OSC 
patched to the REP IN jack. 

At the subscriber's location, select one station of the group of multipled stations for test. 
Do not test from an off-premises extension. 

At the subscriber's terminal, remove the receiver unit from the handset and connect the 
600w TMS to·the handset receiver contact springs. Remove the handset from its mount­
ing and read the power received on the TMS. Report this reading to the STC. 

Requirement: The TMS reading should be the same as the level shown on the cir­
cuit layout card or sketch. 

Limits: Loop facilities only included in section measured- +1.0 db. 
Loop and toll facilities included in section measured - ±2.0 db. 
If limits are not met, make tests per Chart 5. 

Repeat Steps 1 through 4 using 800- and 8000-cycle test frequencies. 
Limits: Should not deviate from 1000-cycle measurement by more than 

-10 db. 

TEST PROCEDURE NOTES 

1 In case key equipment is used to connect the station instrument to the private line ter­
mination, operate the associated line key when making measurements. 

2 No correction is required for the TMS readings if the impedance of the removed re­
ceiver unit is 600 ohms (HAS, HC4, HC6, or U2 unit$). For 800-ohm receiver units (HA2, 
HCl, HC3, or HC5 units), correct the TMS reading 0.5 db. For 150-ohm receiver units 
(HAl, HA6, HCl, or Ul units), correct the reading of the TMS by 2.0 db, or use a 4:1 
transformer and correct for the loss of the transformer. In nearly all cases, 600-ohm re­
ceiver units will be used at 4-wire stations. 

3 If the station termination is a jack for a plug-ended instrument, connect the TMS to the 
sleeves of a 289B-type plug. Insert the 289B-type plug in the station jack to make the 
measurements. 

4 Multipled station phones may be either "on-hook" or "off-hook" without affecting the 
measurements. 

$ERVING TEST CENTER ISTCI 

IAJ IHI 4WIRE 
BRIO<iE BACK 

OR llll.l BRIO<iE 
fACil.ITY 

t f IAl 

IAI 600fl lERMINAnONS 
~ NORMIIU.ED PATCHING JACKS 

• CONNECT TALII'-IiACK liRIDGE OR 
TAI.It·BACK AMPLIFIER AS SPECIFIED 
BY OR_ CUlT ORDER. 

SUBSCRiaER'S TERMINAL 

BRIOGING POINT 
FOR IIULTIPL 

STAiiOIIS 
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CHART 3 
FIG. 3 

PURPOSE OF TEST 

STEP 

This chart and associated figure outline the procedure to be followed when measuring the 
net loss of the transmitting 4-wire path from a private line station to its STC when loop ter­
minating arrangements per SD-69167-01, Fig. 61, SD-69158-01, Fig. 1, or equivalent are used 
at the station location. · 

TEST PROCEDURE 

1 At the subscriber's location, select one station of the group of multipled stations for 
test. Do not test from an off-premises extension. 

2 At the subscriber's terminal, adjust output of OSC, set for 1000 cycles, to plus 4.7 dbm 

3 

4 

5 

6 

7 

8 

NOTE 

as read on a 600w TMS. This assumes that a level of plus 3.0 dbm is shown on the cir­
cuit layout card or sketch as being the level at the transmitting level reference point. 
At the subscriber's terminal, remove the transmitter unit from the handset. Connect the 
OSC output to Terminals 1 and 6 of the test 178F or 181B Induction Coil (600 ohms), 
strap Terminals 2 and 5 and connect Terminals 7 and 8 (50 ohms) to the handset trans­
mitter springs. 
At the STC, calibrate the transmitting loop repeater to the level shown on the circuit 
layout card or sketch by patching the OSC to REP IN and measuring at REP OUT. 
At the STC, remove the OSC from the REP IN and leave the TMS patched to REP 
OUT. 
At the subscriber's terminal, operate the handset "push-to-talk" button while the STC 
measures the 1000 cycles. 
At the STC, read the level at REP OUT. 

Requirement: The TMS at the S'i'C should read the same level as the level shown 
on the circuit layout card or sketch. 

Limits: Loop facilities only included in section measured- ±1.0 db •. 
Loop and toll facilities included in section measured - ±2.0 db; 
If limits are not met, make tests per Chart 6. 

Repeat Steps 1 through 7 using 300- and 3000-cycle test frequencies. 
Limits: Should not deviate from 1000-cycle measurement by more than 

-10 db. 

TEST PROCEDURE NOTES 

1 In case key equipment is used to connect the station instrument to the private line ter­
mination, operate the associated line key when making measurements. 

2 The test level of plus 4.7 dbm assumes a reference level of plus 3.0 dbm which is the 
reference level for an Fl transmitter unit when operated 4-wire. Should some other 
type transmitter unit be used, such as an Nl unit (52-type headset), the testing level 
must be corrected according to the level at the ref~ence point as shown on the circuit 
layout card or sketch. 

s 

4 

If the station termination is a jack for a plug-ended instrument, connect terminals 7 
and 8 of the test induction coil to the tips of a 289B-type plug. Insert the plug in the 
station jack to make the measurements. 
Multipled station phones may be either "on-hook" or "off-hook," push-to.;talk buttons 
operated or nonoperated without affecting measurements. 
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CHART 4 
FIG.4 

PURPOSE OF TEST 

STEP 

This chart and associated figure outline the procedure to be followed when ·measuring the 
talk.:.back path from a station transmitter to a station receiver. The procedure is applicable 
to stations with terminating arrangements per SD-69167-01, Fig. 61, SD-69158-01, Fig. 1, or 
equivalent. 

TEST PROCEDURE 

1 At the subscriber's location, select one station of the group of multipled stations for 
test. Do not test from an off-premises extension. 

2 At the STC, calibrate the talk-back amplifier if one is used. 
S At the subscriber's terminal, adjust output of the OSC, set for 1000 .cycles, to plus 

4.7 dbm as read on a 600w TMS. 
4 
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NOTE 
1 

2 

4· 
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At the subscriber's terminal remove the transmitt-er u:nit from the handset. Connect the 
OSC output to Terminals 1 and 6 of the test 178F or.181B Induction Coil (600 ohms), 
strap •. Terminals 2 and 5 and connect Terminals 7 and 8 (50 ohms) to the handset trans-
mitter'springs. · 
At the subscriber's terminal, remove the receiver unit from the handset and connect the 
TMS to the handset receiver contact springs. 
At the subscriber's terminal, operate the "push-to-talk" button on the handset. 
At the subscriber's terminM, read the power received in the 600W TMS and inform the 
STC of the reading. 

Requirement: The· TMS reading should be the same as the level at the receiving 
level reference point as shown on the circuit layout card or sketch. 

Limits: 'Loop facilities only included between talk-back .arrangement and 
station- +2.0 db. 
Loop and toll facilities included between talk-back arrangement and 
station- +4.0 db. 

TEST PROCEDURE NOTES 

In case key equipment is used to connect the station.instrument to the private line ter­
mination. operate the associated line· key when making measurements. 
The test level of +4.7 dbm assumes a reference level of +S.O dbm at the reference 
point. This is the reference level commonly used for Fl transmitter units when operated 
4-wire. Should some reference level other than +S.O dbm be shown on the circuit lay­
out card or sketch, as wouid be the case if a different type of transmitter unit were 
used, the testing level must be ·corrected accordingly. 
If the station termination. is a .jack for a plug-ended instrument, connect Terminals 7 
and 8 of the test induction coil to the·tips of a 289B-type plug. Connect the TMS to the 
sleeves of the 289B-type plug. Insert the plug in the station jack to make the measure­
ments. 
No correction is required for the TMS readings if the impedance of the removed re­
ceiver unit is 600 ohrp.s (HAS, HC4, HC6, or U2· units). For 300-ohm receiver units 
(HA2, HC1, HCS, or HC5 units)~ correct the TMS reading 0.5 db. For 150-ohm re­
ceiver units (HAl, HA6, HC1, or Ul units), correct the reading of the TMS 2.0 db, or use 
a 4:1 tranSformer. and correct for·the loss of the transformer. In nearly all cases, 600-
ohm receiver units will be used at 4-wire stations. 
Multipled station phones may be either "on-hook" or "off-hook" and push-to-talk but­
tons may be either operated or nonoperated without affecting the measurements. 
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CHART 5 
FIG. 5 

PURPOSE OF TEST 

STEP 

1 

2 
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5 

This chart and associated figure outline the procedure to be followed when making trans­
mission tests on the receiving loop facilities that are used to feed stations with terminating 
arrangements per SD-69167-01, Fig. 61, SD-69158:01, Fig. 1, or equivalent. These tests are 
only necessary when the over-all receiving path tests from the STC to the. station, per 
Chart 2, do not meet limits. Where both toll facilities and loop facilities were .included in 
the tests per Chart 2, the toll and loop facilities should be measured separately when locat­
ing troubles. 

TEST PROCEDURE 

If both toll fadlities and loop facilities were included in the section measured per 
Chart 2, measure the toll facility portion between toll offices in the standard manner 
for the particular type of facility. The section should meet the limits given in Section 
E26.040. If limits are met, proceed with the following steps for measurement of the 
receiving loop. 

At the subscriber's terminal, lift the straps from Coil A, Terminals 2 and 5, on the ter­
minal strip stenciled "pad-coil." (On equipment not modified to include a terminal 
strip, unsolder wires from lugs 2 and 5 of Coil A.) · 

At the subscriber's terminal, connect a 600w TMS to Terminals 2 and 5 of Coil A. 

At the test room, send 1000 cycles adjusted to zero dbm level into REC LP jack (drop 
of coil) on the receiving path. 

At the subscriber's terminal, read the power received in the 600w TMS and inform the 
test room. 

Requirement: The loss of the loop facilities plus the loss of the loop coils at each 
end should be as shown on the circuit layout card or sketch. 

Limits: Plus or minus 1 db. 

TEST PROCEDURE NOTE$ 

NOTE 

1 If the test requirements of this chart are met, make tests per Chart 7. 

2 If the loss for the subscriber's loop coil is not known, ~e same value as shown on the 
circuit layout card or sketch for the test room loop coil. 

3 If the transmitting and receiving loops have identical make-up and exceed require­
ments by the same amount, the STC should notify the office that issued the circuit or­
der who will advise whether to change pad values at the subscriber's tern'linal or re­
peater levels at the test room to correct for the error in computation. A circuit order 
correction should be submitted in the manner prescribed by th~ Company that issued the 
circuit order. 

SERVING TEST CENTER ISTCI 
AND/OR 

TERflllltAL TOLL OFFICE 

4W1RE. 
B!liOGE 

OR rot.L 
fACIUTl 

!A) 600n TERM!IfATIONS 
*-+ 110RMA1J.ED PATCHING JACKS 

• CONNECT TALK-BACK BRIDGE OR 
TALK-SACK AMPLIFIER AS SPECifiED 
8Y CIRCUIT ORDER. 

IW13AORB 
CORD WITH 
JIS-~2.78 CUI'S 

SUBSCRIBER'S TERMINAL 

BRIDGING POINT 
FOR MULTIPLED 

STATIONS 

SECTION C71.834.1 

CHART 5 
FIG. 5 



CHART 6 
FIG. 6 

PURPOSE OF TEST 

STEP 

1 

2 
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This chart and associated :figure outline the procedure to be followed when making trans­
mission tests on the transmitting loop facilities that are used to feed stations with termi­
nating arrangements per SD-69167-01, Fig. 61, SD-69158-01~ Fig. 1, or equivalent. These 
tests are only necessary when the over-all transmitting path tests from the station to the 
STC, per Chart 3, do not meet limits1 Where both toll facilities and loop facilities were in­
cluded in the tests per Chart 3, the toll and loop facilities should be measured separately 
when locating troubles. 

TEST PROCEDURE 

If both toll facilities and loop facilities were included in the section measured per 
Chart 3, measure the toll facility portion between toll offices in the standard manner 
for the particular type of facility. The section should meet the limits given in Section 
E26.040. If limits are met, proceed with the following steps for measurement of the 
transmitting loop. 

At the subscriber's terminal, adjust output of the OSC set for 1000 cycles to zero dbm 
as read on a 600w TMS. 

At the subscriber's terminal, lift the straps from Coil B, Terminals 2 and 5, on the ter­
minal strip stenciled "pad-coil." (On equipment not modified to include a terminal strip, 
unsolder wires from lugs 2 and 5 of Coil B.) 

At the subscriber's terminal, connect the OSC to Terminals 2 and 5 of Coil B. 

At the test room, read the level at the TRANS LP jack (drop of coil) on the trans­
mitting path. 

Requirement: The loss of the loop facilities plus the loss of the loop coils at each 
end should be as shown on the circuit layout card or sketch. 

Limits: Plus or minus 1 db. 

TEST PROCEDURE NOTES 

NOTE 

1 If the test requirements of this chart are met, make tests per Chart 8. 

2 If the loss for the subscriber's loop coil is not known, use same value as shown on the 
circuit layout card or sketch for the test room loop coil. 

3 If the transmitting and receiving loops have identi~l make-up and exceed require­
ments by the same amount, the STC should· notify the office that issued the circuit 
order who will advise whether to change pad values at the subscriber's terminal, or 
repeater levels at the test room to correct for the error in computation. A circuit or­
der correction should be submitted in the manner prescribed by the Company that is­
sued the circuit order. 
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CHART 7 
FIG. 7 

PURPOSE OF TEST 

STEP 

This chart and associated figure outline the procedure to be followed when measuring the 
loss of the receiving station equipment. These tests should be made when the over-ali test 
from the STC to a station (Chart 2) does not meet limits and after the facilities from the 
STC to a station meet the limits per Chart 5. The procedures outlined are applicable to pri­
vate line station terminating arrangements per SD-69167-01, Fig. 61, SD-69158-01, Fig. 1, or 
equivalent. 

TEST PROCEDURE 

1 At the subscriber's terminal, adjust the output of the OSC set for 1000 cycles to zero 
dbm as read on a 60()w TMS. 

2 

3 
4 

5 

NOTE 

At the subscriber's terminal, lift the straps from pad A, Terminals 3 and 4, on the ter­
minal strip stenciled "pad-coil." (On equipment not modified to include a terminal 
strip, unsolder wires from lugs 3 and 4 of pad A.) 
At the subscriber's terminal, connect the OSC to Terminals 3 and 4 of pad A. 
At the subscriber's terminal, replace pad A with a 15 db pad. Do not substitute anu 
other value or erroneous readings may result due to varistor action. 
At the subscriber's terminal, remove the receiver unit from the handset and connect the 
TMS to the handset receiver contact springs. Read the power received on the 60()w TMS. 
Check idle circuit termination for all extension stations by momentarily lifting the 
handset off and replacing it on the switchhook at each extension station. The meter 
readi~g should remain the same during this operation. 

Requirements: 

See Note 1 

Limits: 

No. of Stations 

1 
2 
3 
4 

Plus or minus 0.5 db. 

Loss (dbJ 

15.3 
18.5 
20.1 
21.4 

TEST PROCEDURE NOTES 

1 The values given are for equipment per SD-69167-01, Figs. 61 and 62. Occasionally 
similar equipment per other SD drawings and/or figures are used. The values will 
vary slightly (up to 0.5 db). Consult SD drawing when testing those other arrange­
ments. 

2 If requirements are not met, the equipment should be checked for trouble using ap. 
propriate drawings applicable to this equipment. First it should be determined that 
the terminal strip and the autotransformers are properly strapped for the number of 
stations at the location. In some cases a loudspeaker is disabled by the operation of a 
separate key or by push-to-talk button operation rather than switchhook operation. 
In thia case, the loudspeaker is considered as being an additional receiving station 
when determining the equipment losses and autotransformer strapping. 

3 In case key equipment is used to connect the station instrument to the private line ter• 
mination, operate the associated line key when making measurements. 

4 If the station termination is a jack for a plug-ended instrument, connect the TMS to 
the sleeves of a 289B-type plug. lnsert"the 289B-type plug in the station jack to make 
the measurements. 
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CHART 8 
FIG. 8 

PURP0$6 OF TEST 

STEP 

This chart and associated figure outline the procedure to be followed when measuring the 
loss· of the transmitting station equipment. These tests should be made when the over-all 
test from a station to its STC (Chart 3} does not meet limits and after the facilities from 
the station to the STC meet the limits per Chart 6. The procedures outlined are appli­
cable to private line station terminating arrangements per SD-69167-01, Fig. 61, SD-69158-01, 
Fig.l, or equivalent. 

TEST PROCEDURE 

1 At the subscriber's terminal, adjust the output of the OSC set for 1000 cycles to 
+4.7 ·dbm as read on a 600W TMS. 

2 

4 

5 
6 

NOTE 

At the subscriber's terminal, remove. the transmitter unit from the handset. Connect 
t:he OSC to Terminals 1 and 6 of the 178F or 181B test Induction Coil (600 ohms), 
strap Terminals 2 and 5 and connect Terminals 7 and 8 (50 ohms) to the handset 
transmitter springs. 
At the subscriber's terminal, lift the straps from pad C, Terminals 3 and 4, on the ter­
minal strip stencilled "pad-coil." (On equipment not modified to include a terminal 
·strip, unsolder wires from lugs 3 arid 4 of pad C.) 
At the subscriber's terminal, replace the. C pad with a zero db pad. Do Mt substitute 
any other value. 
At the subscriber's terminal, connect the TMS to Terminals 3 and 4 of pad C. 
At the subscriber's terminal, operate the "push-to-talk" button on the handset and 
read the level on the TMS. Check idle circuit terminations for all extension stations 
by momentarily lifting the handset off and replacing it on the switchhook at each ex­
tension station. The meter reading should remain the same during this operation. 

Requirement: 

See Note 1 

Limits: 

No. of Stations 

1 
2 
3 
4 

Plus or minus· 0.5 db. 

Meter Reading 

+2.7 db 
-0.3 db 
-2.1 db 
-3.3 db 

TEST ·PROCEDURE NOTES 

1 The meter readings given are for equipment per SD-69167-01, Figs. 61 and 62. O,cca­
sionally similar equipment per other SD drawings and/or figures are used. The read­
ings will vary slightly (up to 0.5 db}. Consult SD drawing when testing those other 
arrangements. 

2 If requirements are not met, the equipment should be checked for trouble using appro-
-priate drawings appli~able to this· equipment. First it should be determined that the 
terminal strip and the autotransformers are properly strapped for the number of sta­
tions at the location. If these straps are correct, the equipment should be further 
checked to determine that all wiring options specified are correctly installed. 

S . In ease key equipment is used to connect the station instrument to the private lin:e 
termination, operate the associated line key when making measurements. 

4 · If the station termination is a jack for a plug-ended instrument, connect Terminals 7 
and 8 of the test induction coil to the tjps of a 2S9B-type plug. Insert the plug·in the 

. station jack to make the measurements. · 
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CHART 9 
FIG. 9 

PURPOSE OF TEST 

STEP 

1 

2 

3 

4 

This chart and associated figure outline the procedure to be followed when measuring the 
net loss of the receiving ~wjre path from an STC to a private line station where loop ter­
m~nating arrangements per SD-69254-01, Fig. 2· are used. 

TEST PROCEDURE 

At the STC, aaiust the OSC for. a frequency of 1000 cycles, Adjust the output of the 
OSC so that it is the same level as that shown on the circuit layout card or sketch for 
the receiving loop REP IN. Do not substitute any other level or erroneous readings 
may result at the subscriber's terminal due to varistor action. Patch OSC output to 
REP IN jack. 

At the, STC, measure at the REP OUT jack with a 600W TMS. If this measurement 
does not agree with the level shown on the circuit layout card or sketch,. calibrate the 
repeater. When the REP OUT level is correct, remove the TMS patch and leave the 
OSC patched to the REP IN jack. 

At the subscrioer's location, select one station of the group of multipled stations for 
test. Do not test from an off-premises extension. 

At the subscriber's terminal, remove· the receiver unit from the handset and connect 
the 600w TMS to the handset receiver contact springs. Remove the handset from its 
mounting and read the power received on the TMS. Report this reading to the STC. 

Requirement: The TMS reading should be the same as the level shown on the cir­
cuit layout card or sketch. 

Limits: Loop facilities only included in section measured- ±1.0 db. 
Loop and toll facilities included in section measured- ±2.0 db. 
If limits are not met, make tests per Chart 12. 

Repeat Steps 1 through 4 using 300- and 3000-cycle test frequencies. 

Limits: Should not deviate from 1000-cycle measurement by more than 
-10 db. 

TEST PROCEDURE NOTES 

NOTE 

1 If the station termination is a jack for a plug-ended instrument, connect the TMS to 
the sleeves of a 289B-type plug. Insert the 289B-type plug in the station jack to make 
the measurements. · 

2 Multipled station phones may be either "on-hook'' or "off-hook" without affecting the 
measurements. 
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CHART 10 
FIG. 10 

PURPOSE OF TEST 

STEP 

1 

2 

3 

4 

5 

6 
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This chart and associated figure outline the procedure to be followed when measuring the 
net loss of the transmitting 4-wire path from a private line station to its STC. The pro­
cedure that follows assumes that loop terminating arrangements per SD-69254-01, Fig. 2 
are used at the subscriber's location. 

TEST PROCEDURE 

At the subscriber's location, select one station of the group of multipled stations for 
test. Do not test from an off-premises extension. 
At the subscriber's terminal, adjust output of OSC, set for 1000 cycles, to a level1.7 db 
higher than the level at the transmitting level reference point (line terminals of the 
station induction coil) as shown on the circuit layout card or sketch. For example, if 
the station instrument is an F -type handset, the reference level in most eases will be 
+3.0 dbm. In this ease the OSC would be connected to the TMS and its output ad­
justed until a level of +4.7 dbm was read on the TMS. 
At the subscriber's terminal, remove the transmitter unit from the handset. Connect 
the OSC output to Terminals 1 and 6 of the test 178F or 181B Induction Coil 
(bOO ohms), strap Terminals 2 and 5 and connect Terminals 7 and 8 (50 ohms) to 
the handset transmitter springs. 
At the STC, calibrate the trans~itting loop repeater to the level shown on the cir­
cuit layout card or sketch by patching the OSC to REP IN and measuring at REP OUT. 

At the STC. remove the OSC from the REP IN ·and leave the TMS patched to 
REP OUT. 
At the subscriber's terminal, operate the handset "push-to-talk" button while the STC 
measures the 1000-cyele level. 
At the STC, read the level at REP OUT. 

Requirement: The TMS at the STC should read the same level as the level shown 
on the circuit layout card or sketch. 

Limits: Loop facilities only included in section measured- ±1.0 db. 
Loop and toll facilities included in section measured- ±2.0 db. 
If limits are not met, make tests per Chart 13. 

8 Repeat Steps 1 through 7 using 300- and 3000-cycle test frequencies. 
Limits: 

NOTE 

Should not deviate from 1000-cycle measurement by more than 
-10 db. 

TEST PROCEDURE NOTES 

1 If the station termination. is a jack for a plug-ended instrument, connect Terminals 7 
and 8 of the- test induction coil to the tips of a 289B-type plug. Insert the plug in the 
station jack to make the measurements. 

2 Multipled station phones may be either "on-hook" or "off-hook," but "push-to-talk'' but­
tons should not be operated except at the station from which the test frequencies are 
sent. 

3 F -type handsets, G-type handsets, or 52-type headsets are used with loop terminations 
per SD-69254-01. Each of the above instruments will have a different transmitting refer­
ence level. 
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CHART 11 
FIG. 11 

PURPOSE OF TEST 

This chart and associated figure· outline tlie procedure to be followed when measuring the 
talk-back path from a station transmitter to a station receiver.. The procedure is applicable 
to stations with terminating arrangements per SD•69254-01, Fig. 2. 

TEST PROCEDURE 

STEP 

1 At the subscriber's location, select one station of the group of multipled stations for 
test. Do not test from an off-premises extension. 

2 At the STC, calibrate the talk-back amplifier if one is used. 

8 At the subscriber's terminal, adjust output of OSC, set for 1000 cycles, to a level1.7 db 
higher than the level at the transmitting level reference point (line terminals of the 
station induction coil) as shown on the circuit layout card or sketch. For example, if 
the station instrument is an F-type handset,· the reference level in most eases will be 
+3.0 dbm. In this case the OSC would be connected to the TMS and its output ad-
justed until a level of +4.7 dbm was read. 

4 At the subscriber's terminal, remove the transmitter unit from the handset. Connect 
; the OSC output to Terminals 1 and 6 of the test 178F -or 181B Induction Coil 

(600 ohms), strap Terminals 2 and 5 and connect Terminals 7 and 8 (50 ohms) to 
the handset transmitter springs. 

5 At the subscriber's terminal, remove the receiver unit from the handset and connect 
the TMS to the handset receiver contact springs. 

6 At the subscriber's tel'!llirtal, operate the "push-to-talk" button on the handset. 

7 At the subscriber's terminal, read the power received in the 600w TMS and inform the 
STC of the reading, 

Requirement: The TMS reading should be the same as the level at the receiving 
level reference point as shown on the circuit layout card or sketch. 

Limits: Loop facilities only included between talk-back arrangement and 
station- ±2.0 db. 
Loop and toll facilities included between talk-back arrangement 
and station- ±4.0 db. 

TEST PROCEDURE NOTES 

NOTE 

1 If the station termination is a jack for a plug-ended instrument, connect Terminals 7 
and 8 of the test induction coil to the tips of a 289B-type plug. Connect the TMS to 
the sleeves of the 289B-type plug. Insert the ~l~g in the station jack to make the meas-
urem.ents. 

2 Multipled station phones may be either "on-hook" or "off-hook,'' but "push-to-talk'' 
buttons should not be operated except at the station from which the test frequencies 
are set. 
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CHART 12 
FIG. 12 

PURPOSE OF TEST 

STEP 
1 

2 

3 

4 

5 

This chart and associa~ed figure outline the procedure to be followed when making transmis· 
sion tests on the receiyl.ng loop facilities that are used to feed stations with terminating ar­
rangements per SD-69254-01, Fig. 2. These tests are only necessary when the over-all receiv­
ing path tests from the STC to the station, per Chart 9, do not meet limits. Where both toll 
fadlities and loop facilities were included in the tests per Chart 8, the toll and·loop facilities 
would be measured separately when locating troubles. 

TEST PROCEDURE 

If both toll facilities and loop facilities were included in the section measured per 
Chart 9, measure the toll facility portion betw.een toll offices in the standard manner 
for the particular type of facility. The section should meet the limits given hi Sec­
tion E26.040. If limits are met, .proceed with the following steps for measurement of the 
receiving loop. 
On the terminal strip of the 219A Key Telephone Unit at the subscriber's station, remove 
the leads from Terminals 3 and 8. (At the rear of the Key Telephone Unit.) 
At the subscriber's terminal, connect a 600w TMS to the leads disconnected from Termi· 
nals 3 and 8 in Step 2. 
At the test room, send 1000 cycles adjusted to zero dbm level into the REC LP jack (drop 
of coil) on the receiving path. 
At the subscriber's terminal, read the power received in the 600w TMS and inform the 
test room. 

Requirement: The measured loss should equal the sum of the loss of the loop coil 
at the test room, the loss of the loop facility, and the reflection loss 
due to connecting the 600-ohm TMS to the loop facility without us­
ing an impedance matching device. The first two losses can be deter­
mined by referring to the circuit layout card or sketch. To determine 
the reflection loss, find the basic make-up of the loop from the circuit 
layout card or sketch and then refer to the following table. 

Limits~ 

TYPE OF FACILITY 

19 gauge N.L. 
16 & 19 gauge H-44-S 
16 & 19 gauge H-31-S 
16 gauge N.L. 
16 & 19 gauge H-88-S 
16 & 19 gauge ll-172-S 
16 & 19 gauge H-1748 
16 & 19 gauge B-88-S 

Plus or minus 1 db • 

. TEST PROCEDURE NOTES 

APPROXIMATE REFLECTION LOSS 
0 db 
0 db 
0 db 
0.4 db 
0.5 db 
0.9 db 
0.9 db 
0.9 db 

NOTE 
1 If the test requirements of this chart are met, make tests per Chart 14. 
2 

3 

If the transmitting and receiving loops have identical make-up and exceed requirements 
by the same amount, the STC should notify the office that issued the circuit order who 
will advise whether to change pad values or repeater levels at the test room to correct 
for the error in computation. A circuit order correction should be submitted in the man­
ner prescribed by the Company that issued the circuit order. 
The loop coil at the subscriber's station is not included in the measurements since its 9:1 
impedance ratio would cause too great· .an error due to refleetion loss. 
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CHART 13 
FIG. 13 

PURPOSE OF TEST 

STEP 
1 

2 

3 

4 

5 

This chart and associated figure outline the procedure to be followed when makirig transmis­
sion tests on the transmitting loop facilities that are used to feed stations with terminating 
arrangements per SD-69254-01, Fig. 2. These tests are only, necessary when the over-all trans­
mitting path tests from the station to the STC, per Chart 10, do not meet limits. Where both 
toll facilities and loop .facilities were included in the tests per Chart 10, they should be meas­
ured separately when locating troubles. 

TEST PROCEDURE 

If both toll facilitie~ and loop facilities were included in the section measured per 
Chart 10, measure the toll facility portion between.toll offices in the standard manner 
for the particular type of facility. The section should meet the limits given in Section 
E26.040. If limits are met, proceed with the following steps for measurement of the 
transmitting loop. 
At the subscriber's terminal, adj:ust output of the OSC set for 1000 cycles to zero dbm 
as read on a 600W TMS. 
At the subscriber's terminal, remove the leads from Terminals 15 and 20 of the 219A Key 
Telephone Unit terminal strip. (At the rear of the Key Telephone Unit.) 
At the subscriber's terminal, connect the OSC to the leads disconnected from Terminals 
15 and 20 in Step 3. 
At the test room, read the level at the TRANS LP jack (drop of.coil) on the transmit­
ting path. 

Requirement: The measured loss should equal the sum of the loss of the loop coil 
at the test room, the loss of the loop facility, and the reflection loss 
due to connecting the 600-ohm OSC to the loop facility without using 
an impedance matching device. The first two losses can be deter­
mined by referring to the circuit layout card or sketch. To deter­
mine the reflection 1 oss, find the basic make-up of the loQp from the 
circuit layout card or sketch and then refer to the following table. 

Limits: 

TYPE OF FACILITY 
19 gauge N.L. 
16 & 19 gauge H-44-S 
16 & 19 gauge H-31-S 
16 gauge N.L. 
16 & 19 gauge li-88-S 
16 & 19 gauge H-172-S 
16 & 19 gauge H-174-S 
16 & 19 gauge B-88-S 

Plus or minus 1 db. 

TEST PROCEDURE NOTES 

APPROXIMATE REFLECTION LOS$ 
0 db 
0 db 
0 db 
0.4 db 
0.5 db 
0.9 db 
0.9 db 
0.9 db 

NOTE 
1 If the test requirements of this chart are met, make tests per Chart 15. 
2 

3 

If the transmitting and receiving loops have identical make-up and exceed requirements 
by the same amount, the STC should notify the office that issued the circuit order who 
will advise whether to change pad values or repeater levels at the test room to correct 
for the error in computation. A circuit order .correction should be submitted in the man-
ner prescribed by the Company that issued the circuit order. · 
The loop coil at the subscriber's station is not included in the measurements since its 9:1 
impedance ratio would cause too great an error due to reflection loss. 

4WIRE 
BRIDGE 

OR TOLL 
fACILITY 

lA) EiOOA TERMINAnONS 
'*""""*" NORMALLED PATCHING JACKS 

• CONNFJ:T TALK-BACK BRIDGE OF! 
TALK-BACK AMPLIFIER AS SPECIAED 
BY ORCUIT ORDER. 

0 7 NUMBERED TERMINAL ON TERMINAL STRIP 
OF K11:Y TELEPHONE UNITS. 

TEST ROOM SUBSCRIBER'S '!ERMINAL 

'""'2'"'"'"!9A.,-KEY=TE-,LEP-HON __ E...., 
UNIT 

2!8A KEY TELEPHONE UNIT 

BRIDGING POINT 
fOR MULTIPLE 

STATIONS 

SECTION C71.834.1 

CHART 13 
FIG. 13 



CHART 14 
FIG. 14 

PURPOSE OF TEST 

STEP 

This chart and associated figure outline the procedure to he followed when measuring 
the loss of receiving station equipment at locations that have terminating arrangements per 
SD-69254-01, Fig. 2. These tests should be made when the over-all test from the STC to a sta­
tion (Chart 9) does not meet limits and after the facilities from the STC to the station have 
been found to be satisfactory per Chart 12 tests. 

TEST PROCEDURE 

1 At the subscriber's terminal, adjust the output of the OSC set for 1000 cycles to -7.0 
dbm as read on a 600w TMS. Do not substitute any other level or erroneous readings 
may result due to varistor action. 

2 At the subscriber's terminal, disconnect the leads from Terminals 3 and 8 on the back 
side of the 219A Key Telephone Unit terminal strip. 

3 

4 

NOTE 

1 

2 

3 

At the subscriber's terminal, connect the OSC to Terminals 3 and 8 on the 219A Key 
Telephone Unit terminal strip. 

At the subscriber's terminal, remove the receiver unit from the handset and connect the 
TMS to the handset receiver contact springs. Read the power received on the 600w TMS. 
Check idle circuit termination for all extension stations by momentarily lifting the hand­
set off and replaCing it on the switchhook at each extension station. The meter reading 
should r(!main the same during this operation. 

Requirements: 

Limits: 

~o •. of Stations 

1 
2 
3 
4 
5 
6 

Plus or minus 0.5 db. 

TMS Reading 

'-11.9 dbm 
-12.7 dbm 
-13.5 dbm 
-14.2 dbm. 
-14.8 dbm 
-15.4 dbm 

TEST PROCEDURE NOTES 

If requirements are not met, the equipment should be checked for trouble using appro­
priate drawings applicable to the equipment. One possible cause of trouble would be in­
correct strapping of the 177D Repeat Coil. Chart 16 gives the transmission requirements 
for the coil when strapped for a 9 :1 impedance ratio. In some cases a loudspeaker is dis­
abled by the operation ·of a separate key or by push-to-talk button operation rather than 
switchhook operation. In this case, the loudsp~aker is considered as being an additional 
receiving station when determining the equipment losses. 

If the station termination is a jack for a plug-ended instrument, connect the TMS to the 
sleeves of a 289B-type plug. Insert the 289B-type plug in the station jack to make the 
measurements. 

The required losses as given above will not agree exactly with those shown on the cir­
cuit layout card due to connecting a 600-ohm oscillator in place of the cable pair. 
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C~RT 15 
FIG. 15 

PURPOSE OF TEST 

STEP 

This chart and associated 4lln'e outline the procedure to be followed when measuring the 
loss of transmitting station equipment at locations that have terminating arrangements per 
SD-69254-01, Fig. 2. These tests should be made when the over-all test from a station to its 
STC (Chart 10) does not meet limits and after the facilities from the station to the STC have 
been found to be satisf~ry per Chart 13 tests. 

TEST PROCEDURE 

1 At the subscriber's terminal, adjust the output of the OSC set for 1000 cycles to +4.7 
dbm as read on a 600"' TMS. 

2 

3 

4 

5 

NOTE 

At the subscriber's terminal, remove the transmitter unit from the handset. Connect the 
OSC to Terminals 1 and 6 of the 178F or 181B Test Induction Coil (600 ohms), strap 
Terminals 2 and 5 and connect Terminals 7 and 8 (50 ohms) to the handset transmitter 
springs. 

At the subscriber's terminal, disconnect the leads from Terminals 15 and 20 on the back 
side of the 219A Key Telephone Unit terminal strip •. 

At the subscriber's terminal' connect the TMS to Terminals 15 and 20 on the 219A Key 
Telephone Unit terminal strip. 

At the subscriber~s terminal, operate the "push-to-talk" button on the handset and read 
the level on the TMS. Check idle circuit terminations for all extension stations by mo­
mentarily lifting the handset off and replacing it on the switchhook at each extension 
station. The meter reading should remain the same when ,the "push-to-talk" button is 
nonoperated and should not change more than 0.5 db when the ''push-to-talk'' button is 
operated. -

Requirements: 

Limits: 

No. of Stations 

1 
2 
3 
4 
5 
6 

Plus or minus 0.5 db. 

TMS Reacling 

-2.0 dbm 
-2.7 dbm 
-3.2 dbm 
-3.7 dbin 
-4.3 dbm 
-4.8 dbm 

T~- PROCEDURE NOTES 

1 If requirements are not met, tlle etuipment should be checked for trouble, using appro­
priate drawings applicable to the equipment. One possible cause of trouble would be in­
correct strapping of the 177D Repeat Coil. Chart 16 gives the transmission requirements 
for the coil when strapped for a 9:1 impedance ratio. 

2 If the station termination is a jack fo:r a plug-ended instrument, connect Termina,ls 7 
and 8 of the test induction coil to the tips of a 289B-type plug. Insert the plug in the sta­
tion jack to make the measurements. 
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STEP 

This chart and associated figure outline the procedure to follow when checking the loss of 
the transmitting and receiving 177D-type Repeat Coils that are ·used at 4-wire private line 
stations with equipment per SD-69254-01, Fig. 2. It is intended that these tests be made only 
when investigating troubles. The 177D Repeat Coils are strapped so that they have a 9:1 im­
pedance ratio. These tests will check for correct strapping of the coil and also for the coil 
loss. The requirements allow for a loss of 4.4 db due to impedance mismatch and for 0.5 db 
coil loss. 

TEST PROCEDURE- TRANSMITTING COIL 

At the subscriber's terminal, disconnect the leads from Terminals 15 and 20 on the back 
side of the 219A Key Telephone Unit terminal strip. 

At the subscriber's terminal, adjust the output of the OSC set for 1000 cycles to zero 
dbm as read on a 600w TMS. 

At the subscriber's terminal, connect the TMS to Terminals 15 and 20 on th~ 219A Key 
Telephone Unit terminal strip. 

At the subscriber's terminal, disconnect all leads from Terminals 21 and 22 on the back 
side of the 219A Key Telephone Unit termina.I strip except the straps between Terminal~ 
21 and 23 and between Terminals 22 and 24. 

At the subscriber's terminal, connect the OSC to Terminals 21 and 22 on the 219A Key 
Telephone Unit terminal strip. 

At the subscriber's terminal, read the TMS level. 

Requirement: The TMS reading should be -4.9 dbm. 

Limits: Plus or minus 0.5 db. 

TEST PROCEDURE- RECEIVING COIL 

1 At the subscriber's terminal, disconnect the leads from Terminals 3 and 8 on .the back 
side of the 219A Key Telephone Unit terminal strip. 

2 At the subscriber's term.i:nal, adjust the output of the OSC set for 1000 cycles to zero 
-dbm as read on a 600w TMS. 

3 At the subscriber's terminal, connect the TMS to Terminals 3 and 8 on the 219A Key 
Telephone Unit terminal strip. 

4 At the subscriber's terminal, disconnect all leads from Terminals 9 and 12 on the back 
side of the 219A Key Telephone Unit terminal strip except the straps between Terminals 
9 and 11 and between Terminals 10 and 12. 

5 

6 

At the subscriber's terminal, connect the OSC to Terminals 9 and 12 on the 219A Key 
Telephone Unit terminal strip. 

At the subscriber's terminal, read the TMS level. 

Requirement: The TMS reading sh~uld be -4.9 dbm. 

Limits: Plus or minus 0.5 db. 
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CHART 17 
fiG. 17 

PURPOSE OF TEST 

STEP 

This chart and associated :figure outline the pro·cedure to be followed when measuring the 
net loss of a 2-wire section from an STC to a served private line station with 2-wire station 
equipment. 

TEST PROCEDURE- RECEIVING DIRECTION 

1 At the STC, adjust the OSC for a frequency of 1000 cycles and an output level that is 
the same as the level shown on the circuit layout card or sketch for the REP IN. Patch 
'the OSC output to the REP IN jack. 

2 At the subscriber's terminal, disconnect the induction coil of one station from the loop 
transformer. Care should be taken .so that the extension station's induction coil (where 
provided) remains connected. 

3 

4 

STEP 

5 

At the subscriber's terminal, connect the TMS to the station side of the loop transformer 
(repeat coil) and record the level indicated by the TMS. Notify the STC of this reading. 

Requirement: The level indicated by the TMS .should be the same as the receiving 
level at the level reference point (line terminals of station induction 
coil) as shown on the circuit layout card or sketch. 

Limits: Loop facilities only- Plus or minus 1.0 db. 
Loop and toll facilities - Plus or minus 2.0 db. 

Repeat Steps 1 through 3 using 300- and 3000-cycle test frequencies. 

Limits: Should not deviate from 1000-cycle measurement by more than 
-10 db. 

TEST PROCEDURE- TRANSMITTING DIRECTION 

At the subscriber~s terminal, adjust the OSC for a frequency of 1000 cycles an~ connect 
its ~utput to the input of the TMS. By referring to the circuit layout card or sketch, de­
termine the transmitting level at the level reference point (line terminals of. the station 
induction coil). Adjust the output of the OSC until the TMS indicates the level just de­
termined. For a handset with an F-type transmitter, the level will usually be 0 dbm. 

6 Repeat Step 2. 

7 At the subscriber's terminal, connect. the OSC to the station side of the loop transformer. 

8 At the STC, patch the TMS to the REP OUT jack and read the indicated level. 

Requirement: The level indicated by the TMS should be the same as that shown on 
the circuit layout card or sketch for the REP OUT. 

Limits: Loop facilities only - Plus or minus 1.0 db. 
Loop and toll facilities - Plus or minus 2.0 db. 

9 Repeat Steps 5 through 8 using 300- and 3000-cycle test frequencies. 

Limits: Should ·not deviate from 1000-cycle measurement by more than 
-10 db. 
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CHART 18 
FIG. 18 

PURPOSE OF TEST 
This chart and associated figure outline the procedure to be followed when measuring the 
net loss of a 2-wire section from an STC to a served private line PBX station. 

TEST PROCEDURE- RECEIVING DIRECTION 

STEP 
1 At the STC, adjust the OSC for a frequency of 1000 cycles and an output level that is 

the same as the leve~ shown on the circuit layout card or sketch for the REP IN. Patch 
the OSC output t.o the REP IN jack. 

2 At the subscriber's terminal, patch the TMS to the PBX jack. 
8 At the subscriber's terminal, read the level indicated by the TMS and pass the reading to 

the STC. 

4 

STEP 

5 

6 
7 

8 

NOTE 
1 

2 

8 

Requirement: The level read on the TMS should be the same as the level shown on 
the circuit layout card or sketch for the receiving direction at the 
PBX jack. 

Limits: Loop facilities only- Plus or minus 1.0 db • 
. Loop and toll facilities- Plus or minus 2.0 db. 

Repeat Steps 1 through 8 using 300- and 8000-cycle test frequencies. 
Limits: Should not deviate from 1000-cycle measurement by more than 

-10 db. . 

TEST PROCEDURE- TRANSMITIING DIRECTION 

At the subscriber's terminal, adjust the OSC for a frequency of 100·0 cycles and connect 
its output to the input of the TMS. By referring to the circuit layout card or sketch, de­
termine the transmitting level at the PBX jack (usually 0 dbm) and then adjust the out­
put of the OSC until the TMS indicates the same level. 
At the subscriber's terminal, patch the OSC to the PBX jack. 
At the STC, patch the TMS to the REP OUT jack and read the l~vel indicated by the 
TMS. 

Requir_ement: The level read on the TMS should be the same as the level shown on. 
the circuit layout card or sketch for the REP OUT. 

Limits: Loop facilities only- Plus or minus 1.0 db. 
Loop and toll facilities - Plus or minus 2.0 db. 

Repeat Steps 5 through 7 using 300· and :3000-cycle test frequencies. 
Limits: Should not deviate from 1000-cycle measurement by more than 

-10 db. 

TEST PROCEDURE NOTES 

No loop transformer (repeat coil) is normally \1-Sed since one is usually included as part 
of the PBX tie trunk circuit. · 
The loss of the PBX tie trunk circuit can be measured in case the above limits are not 
met. The expected loss can be determined from the circuit layout card or sketch or by re­
ferring to the applicable SD drawing. 
If limits are not met, the repeaters should be calibrated and the loss of the 4-wire ter­
minating set checked. Replace the netw9rk with a 600w termination connected at the 
HYB NET jack when checking the terminating set loss. 
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CHART 19 
FIG. 19 

PURPOSE OF TEST 

mP 

This chart and associated :figure outline the procedure to be followed when measuring the 
net loss of a 4-wire section from an STC, to a served private line PBX station. This procedure 
assumes that a 4-wire to 2-wi.re terminating set per SD-66679-01, Fig. 1. is used at the sub­
scriber's terminal. 

TEST PROCEDURE- RECEIVING DIRECTION 

1 At the STC, adjust the OSC for a frequency of 1000 cycles and an output level that is 
the same as the level shown on the circuit layo.ut card or sketch for the REP IN. Patch 
the OSC output to the REP IN jack. 

2 At the subscriber's terminal, patch the TMS ·to the PBX jack. 
8 At the subscriber's terminal, read the level indicated by the TMS and pass the reading to 

theSTC. 

4 

STEP 
5 

6 
7 

Requirement: The level read on the TMS shnuld be the same as the level shown on 
the circuit layout card .or sketch for the receiving direction at the 
PBX jack. 

Limits: Loop facilities only- Plus or minus 1.0 db. 
Loop and toll facilities- Plus or minus 2.0 db. 

Repeat Steps 1 through 8 using 800- and 8000-eycle test frequencies. 
Limits: Should not deviate from 1000-cycle measurement by more than 

-10 db. 

TEST PROCEDURE- TRANSMITTING DIRECTION 

At the subscriber's terminal, adjust the OSC for a frequency of 1000 cycles and connect 
its output to the input of the TMS. By referring to the circuit layout card or sketch, de-
termine the transmitting level at the PBX jack (usually 0 dbm) and then adjust the 
output of the OSC until the TMS indicates the same level. 
At the subscriber's terminal, .patch the OSC to the PBX jack. 
At the STC, patch the TMS to the REP OUT jack and read the level indicated by the 
TMS •. 

Requirement: The level read on the TMS should be the same as the level shown on 
the circuit layout card or sketch for the REP OUT. 

Limits: Loop facilities only- Plus or minus 1.0 db. 
Loop and toll facilities - Plus or minus 2.0 db. 

8 Repeat Steps 5 through 7 using 800- and 3000-eycle test frequencies. 

NOTE 
1 

Limits: Should not deviate from lOOQ-cycle measurement by more than 
-10 db. 

TEST PROCEDURE NOTES 

If limits are not met, the following should be checked in the order named until the trou­
ble has been located. 

(a) Calibrate the repeaters at the central office. 
(b) Measure the loss of all transmission paths at the central office. 
(c) Measure the loss of the loops including the loop transformers at both the central 

office and the station. 
(d) Measure the loss of the station equipment between the PBX jack and the loop 

transformers at the station. It will be necessary to disconnect the loop trans· 
former from the terminating set w.hen making these measurements at the station. 
The transmit and receive A and C pads should be of zero db value when making 
the measurements. · 

SERVING TEST CENTER ISTCI 

!Al 

,... ,_ 
::; 
i3 
li! ..... ..... 
0 ... 
a: 
0 

NOTE I - LOSS OF 4W TERMINATING SET FER S0-66679•01 FIG. I 
SHOULD BE 3.6 08 :to.5 WITH 0 08 A ANO C PADS 

NOTE 2 • CORD EQUIPPED WITH PLUG. 
t TYPE OF PLUG DETERMINED BY THE TYPE OF PBX 

!AI 600 01 TERMINATIONS 

-IE----+ NORMALLED PATCHING· .JACKS, 

E 

~ 

I LOOPOR 
I LOOPAND 

I rAl?tlrY 
I 
I 
I 
I 
I REC 
I 
I 
I 
I 
I 

TRANS I 
I 
I 
I 
I 
I 
I 
I 

I 

I 
I 
I 
I 
I 
I 
I 
I 

~ .j 
I 
I 
I 
I 

~ 
I 
I 
I. 
I 
I 
I 
I 
I 
I 
I 
I 

T 
R 

SUBSCRIBER'S TERMINAL 

4•WIRE 
TERM SET 

SD·6667S·DI 

NOTE I 

SECnON C11.834~1 

CHART 19 
FIG. 19 

j 
j 


