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Model T346
Universal Test

Line/Responder
s [ — ]oie
SW@EEBYBTEM R
. SERIDEN IAINTENANCE AND. PEMOTE TEST SYSTEM -
7 TE4S Untverssel Test Line/Responder 7
i
Dasic Systom Fostures .

Supports Two-wey Laoss
Supparts Two-way Noise
C-Notched Nolse
C-Message Nolss
Peak-to-Average Ratio (PIAR}

Optious

3-Tone Gain/Slope

Pravides Quiet Termination
Compensation For Access Line Loss
Supponts Echo Cancaliar Testing
Criginates Test Sequence Call
DTMF Compeiled

Two or Four-wire Termination

110 YAC Opsration

48 VDOC Operation®

Loop or Ground Star {2-wire)

E&M Type | or Type |l (&-wirg)

GO0 or 900 Ohm Termination (2-wira)

Introduction

ERL Measurament {4-wirg)"

CAROT Compatibility

Emutates Tast Lings From Chher Manufacturers™
{Censull factory for defails)

"indicates cosl option. Pleasa consult tactory tor
deatails.

Tha Model T346 Universal Test Line/Responder
combines the lest and measurement capabilities
requirgd by most natwork testing systems in one
unit. The programmed FHexibility of the T346
allows one reaponder to provida the testing ter-
minatian for the multiple applications existing on
modern telecommunications networks. Tha fully
configured unit provides the features of an analog
test linefresponder, a DTMF-compellgd respondar,
a 105 Type test [Ine, a 56A Respondar (it is CAROT
compatiie), plus it provides a signal lor PIAR
measuremant.

The Modal T346 may be located at any dialable
2.wire or 4-wire point in 1he network. For Z-wira In-
stallation, supervision may be either loop or
ground start wiih ¢onnecticn made via a barrier
larminal or RJ-11C jack. For 4-wira instailation,

supervision is E&M type | or Il with connectlans
made via a barrier terminal sirip or RJ-11C jacks.

During lnstallation the send and recelve func-
Hons may be caltbratad o compensate for logs In
the access lines associsted with the switches be-
tween the testing unit and the rasponder. This
allows any testing perdormed on inter-machine
trunks 1o indicate only the loss associated with
tha trunk. _ _

When the T345 is ordered tha type of test ina
dasirad is pre-deflned by tha cusiomer. The THE
will then operate as the pre-definéd test line
unless OTMF-compeallad by the testing system io
operate as Bnothar type of tes.

Tha T348 alap has the ablilly 1o recalve a DTMF
number seguence, disconnect, then originaie a
¢&ll from the remcte location ta tha numbear which
was received and perform tha 1eat sequence under
control of the callad test equipment, such aa the
WILGOM T328 Master Test Ling and Controller.

The bastc conbguration Is upgradable 1o pre-
vide the followlng anhanced testing capabilities:




CAROT Competibility —
Type 105 Teat Lina and S8A Respander Func-
tions, either 2-wire or 4-wire

Eche Tasting —

The d-wira version of the T248 ¢can make Echo
Réturn Loss, Singing Relurn Loss High and Sing-
ing FReturn Loss Low Tests.

The fully conligured T348 may be DTMF-
compeiled to provide an extremely flasitte Test

Lina/Hespondar. Upon récslving speclflc DTMF
gigits; the T346 will axit the pre-detined test line
mode and emulate many ex/sting analog test lines
plus provide access to over 40 individual tasting
functions. Specific DTMF digita also provide ac-
cess to the CAROT compatible mode of operation,
The 7345 may also be used as a termination lor
Echo Canceller tesiing wilth provision tor atienua-
tion pads buill into thea unlt,

Specifications
Messuremants — ,
Detector type: True FMS
Level Range: 0 dBm to — 51 gB8m,
.1 dB

Frequency Response; 300 Hz to 3000 Hz

Molise Range:. 10 dB8rnC to 55 dBnC,
+1 48 CMBG

G Notch 50dB balow 1004 tone

Owtput —

Frequengy Range: 300 Hz to 3000 H;.
1 Hz steps

Level Ranga: GdB8mta —51.1d8Bm,
0.1 dB steps

+0.03 dB at 1004 Hz,

0.1 dB over band
Harmonic Distortion: at least 50 08 below

fundamenial

Inpwt end Cwipwt Choracteristics —
Line Impedance: 600 and BOD ohms,

salectable

23 mA minimunm through
1700 ohmis

A5 mA maximum thiough
400 ohms

Ringer Equivalence: 0.84

OTMF Signaling: meats EIA Spediication

RS-464

Level Accuracy:

Elgctronlc Hold:

Enywonmental —
Oparationsl:
Temperature: 15 to 35 degress C
Relalive Humidity: 10:95% non-condanging

Box 508 Lacoma, NH U247 U SA,
Tet 603-524-2622 twe S10 798 1120

Nou-Operatienal {storage):

Temperature: — 40 to 75 degrees C
Rstative Humidity: 10-95% non-condansing
Allitude; 40,000 feet {12000 meters)

Heactrical —
115 Vac, 50/60 Hz or 48 vdc
Physlcsl —
Width,  17.11n. [43% mm)
Height: 3.5 in. (B9 mm}
Depth: 7.9 In, (201 mm}

Welght; B8.%1b1{3.13 ka}

Crdaring Infermation —
T346 Universal Test Linal Responder
Specify:
Interface:
Z-wire
Grouvnd Start
Loop Start
4-wire
E&M Type |
E&M Type I
Power Source
115 VAC
48 VDG
Predefined Test Line Typs
{Consult 1actary tor available lypes)
Optiona:
—M—CAROT Compalibility
—02—Echg Tasting

Specifications and price subject to change
without notice.

In Canada
Tele-Ragio Syskarms, L1d



PLANTRONICS/WILCOK FART NUMBER: 06810803
OPERATING THSTRUCTIONS IS5UE 5, REV 0, MARCH 1989

MODEL T346
UNIVERSAL TE3ST LIBE/RESPONDER

WARRANTY

Wiloom Products wartaniy (nsl the producis hasin descnbed will be {ree Irom detects in
inalerials and workmanstug unted rodrmat gee for 8 pariod ol bwenty-fout montha from the
date of stupment. W within that parod & product is proved to ba efactive In malenals or
workmaanamg, WHoom products will, at it 0pllen, aikher repair or repiace 1ha groduct Subecl
ta the terms and condihons Dalow  This warranty Joes not ApEly 16 aontepaicatie pasls Bych
89 fuses, 1o parts pubyBct 10 NOIMEl swaat 4nd tear. la any part ol the praducl tht s Been
ropared of &ltarsg by Hhars than Wilcom or ils aulhatizad ageni, 1o parls subjectsd lo
negligance, vandairm, abuss, fmpropet mairienance or SICIAGE, OF PArls LB#d of Subjecled ta
iy coaditon (el does nol conglHule narmal Liks,

The faregoing warranty doss not irclude reimbursament for ransporlation, packing of like ex-
PENREE - CONNeCI@E with repldir amdfor replacerman]

LIMITATION OF WARRANTY

THE FOREGOING WARRANTIES ARE THE EXCLUSIVE WARRANTIES
PROVIDED BY WILCOM. WILCOM WILL NOT BE LIABLE FOR ANY
SPECIAL, INDIRECT, INCIDENTAL OR CONSEQUENTIAL DAMAGES
WHATEOEVER RESULTING FROM LOSE OF 1SE, LOSS OF DATA OR
LOGS OF PROFITS ARISING OUT OF OR IN CONNECTION WITH THE USE
OR PERFORMANCE OF THE PRODUCY, EVEN IF WILCOM HAS BEEN IN-
FOAMED OF THE POSSIBILITY OF SUCH DAMAGES IN ADVANCE. ALL
IMPLIED WARRANTIES, INCLUDING WITHOUT LIMITATION WAR-
RANTIES OF MERCHANTABILITY AND FITNESS FOR A PARTICULAR
PURPOSE, AS WELL AS WARRANTIES ARISING FROM A COURSE OF
DEALING OR USAGE OF TRADE ARE EXPRESSLY DISCLAIMED.

PROPRIETARY INFORMATION

The information contained in this manval 1s the proprietary material of
Wilcom Products, Inc., and may not be reproduced, used for manufacturing
purposes, or disclosed to ethera for any use without written permiaaion

from Wilcom Productx, Inc.
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PLANTRONICS/WILOOK PART NUMBER: 06810808
OPERATING INSTRUCTIONS ISBUE 3, REV O, MARCH 1985

1.0 GENERAL

1.1 Introduction

T.1.08 The Model T346 Universal Test Line/Responder combinea the taat

and messurement capabilities required by most network testing
systems in one unit. The programmed flexibility of the T346 e llowa one
ragponder to provide the teating termination for the multiple applicationa
existing on the modern telecommuniéations network. In & fally confipurad
implementation, the unit provides the features of an analog teat
line/ responder, a DTMF-compelled responder and a Type 105 Test Line and a
92h Besponder plus a P/AR signal and call originating capability combined
in a aingle unit. At the time of purchase the fellowing muat he specified:

Interfage: 2 wire or 4-wire

Predefined Test line Type: (conault factery for avallable types)
Fower 3ource: V15 Vac or - 48 Vde

Uptions:

01 - CAROT Compatibility

02 - Echo Teating

1.2 Dascr{gtion

1.2.1 The Model T346 may be located at any dialable 2-wire or 4-wire
pornt 1a0 & nafwork. For Z-wire inatallation, supervision may be
either loop or ground start with eircuit connection made via a barrier
terainal strip or RI-11C jack. PFor 4-wire installation, supervision iz E&M
type I or II with circuit connections made via a barrier terminal strip.

1.2.02 During installation the send and receive functions may be

calibrated to compensats for the access line leas from the
asagciated switch to the responder. Thig allows any testing performed on
inter-machine trunks to accurately indicate the trunk cireuit loss. At the
same time, one of four predefined test{ line sequences is switeh selected to
eatabliah the default reaponder characteristics. The apecific operatiog
instructionas are a function of the type of sequence selectad.

1.2.0% Once inatalled, the unit operates automatically aa the predefined

teat line type. Specific DTMF codes, when received by the T346,
will interrupt the famst cycling automatic mode for manual teating &r for
changing sequence characteriatics for the duration of the individual teat
ACCESS.

11



1.2.04 In the basic configuration, either 2-wire or 4-wire, the T346 is
a DTMF-compelled test line providing the following test
capabilities:

Two-Way loss

Two-Way Noise
C-Notched Hoiaze
3-Tone Gain/Slope
Quiet Termination
P/AR SBignal

Loocp Back
3ignal-to-Noise Ratin
Eche Heturn loas

» [ ] [

O 0B ~1 3 e s B —

1.2.05 The unit alsc has the ability to receive a DTMP pumber maquence,

disconnect, originate 8 ¢all from the remots locatien te the
number which was regeived and perform the test sequence under control of
the called test equipment, surh as the Wilcom T528 Maater Test Line and
Controller.

1.2.06 The basic configuration is upgradable to pravide the following
enhanced testing capabilities:

CAROT Compatibility-
Type 105 Teat Line and 52A Beaponder
functions, both 2Z-wire and 4-wire

mehn Path Testing-
Un 4-wire veraions the 7346 can perform and repart the
resulty of Bcho Betura Loss, Singing Beturn Loss high
and Iow

1.2.07 In the fully configured unit, the DTMF-ecoapelled capabilities

combine with MF capabilities te previde an extremely flexible
responder. Upon receiving specific DTMF digita, the T346 will exit the
pradefined test line operation and emulate many existing analog test lineés
plis provide accezs to over 40 individual testing functions. The unit is
then capable of performing the functions of a far end Type 105 Tesat Line
and 524 Reaponder. Conversely, If the T346 {s predefined as the Type
105/52A combination, a DTMF command will cause the unit to switch to
gmulation af spacific analog test line/reaponders.

Ordering Information -

T346 Universal Test Line/Responder
Specify-

Interface: 2-wire or 4-wire

Predefined Test Line Type:

(consult factory for availsble types)
Power Source: 115 Vac or -48 Vde (4-wire version)
195 Vac only (2-wire varsion)

Uptions:
01 -CARDT Compatibility
02-Behs Teating



2.0 SPECIFICATIONS

2.1 MHeasurepents

Detector type: Trua RMS

Lavel Ranga: 0 dBu to -51 dBm, +/- 0.1 dB

Frequency Response: 300 Hz to 3000 Hz

Noise Range: 9 dBrnC to 59 dBraC, +/- 1 dB

Noise Weighting: {-Message/C-Notched

Return losa: 0 - 40 dB +/- 1 &8

2.2 OCutput ,

Frequency Hange: 300 He to 3000 Hz, 1 Hz atepa

Leval Range: 0 4Bn to -51.1 dBa, D.1 4B atepa
{-10 dBm for FCC registered)

level Accuracy: +/~ 0.03 4B at 1004 Hz, 0.1 dB over band

Harmonic Idastartion: at least 50 dB belaw fundamental

2.3 Input end Output Characteriatics

Line Impedarce: 600 and 900 ohms, aelectabls

Electronie Hold: 23 mA winimum through 1700 ohme
46 mA maximum through 400 ohms

Ringer Equivalence: 0. 64

DIWF Signaling: meets EIA Specification R5-464

DIMF or MF Receiver: 15 dB Signal to Neise BRatio

£-4 Bnvironmentsal
Operational:
Temperature: 15 to 35 degrees C
Relative Humidity: 10-95% non-condensing

Hon-Operational (storage}:

Temperature: -40 to 75 degreea C
Relative Humidity: 10-95% non-condensing
Altitude: 40,000 feet (12000 Meters)

2.:% Electrical
115 Vac, 50/60 Hz or 48 Yde

2.6 Physical
Width: 17.1 in. {435 am)
Height: 3.5 in. (89 om)
Dapth: 7.9 in. (201 mn)
Weight: 6.9 1b {3.13 kg}

21



3.0 CONTROLS AND CONNECTIONS

3.1 Gemersl

F.1.01

This section describes the controls aed ¢onnectors that are
necessary for system connection and aperation.

3,2 Rear Panel

3.2.00

3. 2.0

3.2.05

3.2.04

The barrier terminal strip provides the following comnections:

a. ROV-NET: Receive Network (Horizon Type)

b. T,R: Tip, Bing {4-wive send prir or 2-wire interface)
g. Ty, By: Tipy, Rimgy {4-wire receive psir).

d. E, H: 4-wlre Type 1 signalling

e. Sg, Sg» B, M: 4-wire Type II Signalling

f. G: Ground

g- —48V: Office battery

h. T, Rs: LINE 2

Fodular Conmnectors

a. L1.. T-Green, R-Red, Ty-Yellow, Ry-Black {2-wire modular
phone conn&ctiﬂn

b.  Llg: E-Green, M-Red, -4BY-Yellow, G-Black

e, L2: Sp-Green, Sg-Bed, To-Black, Rp-Yellow

Fuge - & twist lock fuse holder for ag power protection

gecomodates a 0.5 ampere fuse.

ac Power Receptacle - Thia three prong plug sapplies ac power to
the unit through the line cord provided. [t alao serves aa an
on/off connection for the sat.



4.0 INSTALLATION
4.1 General

4.1.01 The installer's responsibility ta the telephone company as
required by Part 68 of the FCC rules must be complied with before
the T345 iz connected into the telephone network.

4.%.02 There are various typea of installation applicetions associated

with the SMARTS System-. The T346 iz a basie unit. Additional
items and optionsg are neceasary to implement full installation. Items such
as a modular to modular telephons cords, modular to spaded telephone cords
snd wira for connecting to the stand-off insulators are needed. At the
time of purchase it has to be specified whether the interface is to ba 2-
wire or 4-wire. Other optiona include predefined teat line type, CARCT*
compatability and echo testing.

4.2 Praparation for Use

Thiz aection contalns the informatior required to prepare the
T346 for use as either a 2-wire or 4-wire unit.

4.2.01 2-Wire Inztallation Procedure

Toola Reguired: 1 - Small flathead secrewdriver
t - Small Phillips screwdriver

Parts Liat: 1 - Modular to Modular Telephone Cord

1. Remove top cover of unit by remeving 2 Phillips screws on
rear panzl

2. locate Switch S4 (Pigure 4-1) on top P.C. board labeled 600
ohm / 900 ohm near the rear of the unit. Select one of the
impedence cptiona applicable to the 2 wire station that the
unit will be comnected to. If you are unaure as to the
getting of thia awitch, comault your PBS/Switch vendor for
this information. {Typically set for 600 ohm}.

3. Locate Switch 52 on the center P>C» board near the rear of
the unit {(Fig. 4-1). This is an eight position switch in
which each poaition will be either Open (Switeh = Up} er
flosed {Switeh = Dawsn). Refer to Fig. 4-2 for Switch
setting descriptions and make the appropriate selectiona.

4. Tocate Switeh 53 (Fig. 4-1) on the same P.C. board next to
Switeh B2. Rafar ta Fig. 4-3 for awltch setting
descriptions and make the appropriate selections.

5. Plug one end of the powar cord provided into the unit on the

roar pansl and the other end intoe an A.C. power outlet.
Power is now applied to the unit.

4-1



10.

If sccesa Line Loss compensation is desired, compléte this
procedure next. HRefer ta zection 5.0.

Yerform the NULL adjustment. Refér to the T346 Manual for
procedure.

Replace top cover and secure with Fhillips screws removed in
Step l.

There are two methads of connecting the 2-wire eircuit to
the unit [Refer to Pig. 4-1).

A. Using a Modular to Modular telephone cord, plug
one end into the modular plug labeled Lla on ths
Tear pane)l of the T34& and the ather into the
modular jeok of the line ko test.

B. Using a Modular tc Spaded telephone cord, plug the
modular end into the modular jack of the Iine to
test. Connect the apaded end to the terminsl
board located on the rear panel of the T346 as
follows:

Green Wire to T
Red Wire to R
Tellow Wire ta Tl
Elack Wire to RI

T344 UTL is now ready for full operation.

4-2
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D‘Ellllll
CLOSED ;.\ (UP POSITION)

{DOWN PDSITION)

FIGURE 4-2A

Switch 52
Description: 1,2 & 3 = Test Progress Tone (TPT). A variable time
that the TPT will remain on. This is used
in special applications only. Nominally
set for 500ms,
485 = Send Level Selectable tone reference levels
from -10 to -16 d8m (Applies to code 105 and
UMR responders only)
b & 7 = HNot Used.
B = MF/DTMF. Selectable Signaling Mode (MF =
Multi - Frequency, DTMF = Dual tone Multi -
Freguency or Touch Tone)
settings
Switch Switch
Time Level
{ms) 1 2 3 de 4 5
400 Closed Closed Closed *-16 Closed Closed
500 Qpen Closed Closed -10 Open Closed
600 Closed {dpen Closed -15 Closed Dpen
700 Open fpen Closed *-16 Open Dpen
800 Closed Closed Open
900 Bpen Closed 0pen
1000 Closed Bpen Open
1500 Open Dpen Open
Switch F|GURE 4*2
8
MF  Open

PTHF  Closed

*Take your choice

4-4



CLOSED )
(DDWN FOSITION?

| AR

N — OFEN — N\

OPEN
(UP POSITian)

L

T

LY 5 ' L

FIGURE 4-3A
Svitch 53
Description: 1, 2, 8% = Poat Seizure Delay. A wariable time between
] the detection of anawar supervision and tha
start of Test progress tone (TPT). Thias is
used in specisl applicatioms only.
Nominally set for 500ma.
4 =2 wire / 4 wire. Selects the cilrcuit
interface connection.
5 B, T A& 8 = Davire Foulsted Selection. Selects the
type of deviee that will be emulated.
Switch Switech
Time -
{ns} i 2 5 )
200 Closed Closed Cloaed 2 wire Closed
300 Opan Cloaed Cloned 4 wire CQpen
400 Closed Dpan Closed
500 Open Dpen Closed
B0 Cloded Closed Open
TOO Open Closed Open
BOO Closed Open Open
Switeh
Emulation type 5 ] T 8
T346 c C 0 ¢
MR c c c Y
UME w/Cpt. Format 0 C C Q
CODE 105 e C C c
C = CILOSED 0 = OPER

FIGURE 4-3



4"2-02

4-Wire Installation Procedire

Tools Required: 1 - 3mall flathead acrewdriver

1 - Small Phillipa screwdriver

Parts List: 6 or B pieces of of 22/24 AWG wire

8.

10.

depending upon Type of E&M Signalling
used .

{Variable length dependent upon distance
of T346 from the line interface).

Remove top cover of unit ba removing 2 Pnillips screws on
rear panel.

Locate E&M type selection jumpers on the right side upper
mounted P.C. Board as you view the unit from the rtear (refer
to Fig. 4-5). Select the applicable jumper arrangement for
either Type I or Type II E&M Signalling of the circuit
interface.

Locate Switch S2 on the center P>C» Board near the rear of
the unit (Fig. 4-1). This is an eight position awitch in
which each poasition will be either Open {Switch = Up) or
Closed (Switch = Down). Refer to Fig. 4-2 for awfiteh
setting deacriptions and make the apprepriate aelegtiona.

Plug cne end of the power cord provided into the unit on the
rear panel and the other end into an A.C. power gutlet.
Power ia now applied to the aait.

If Access Line Loss compenaation is desired, complete thia
procedure at thia time.

Replace the cover snd secure with 2 Phillips acrews removed
in Step 1.

Using 22-24 AWG wire, make the appropriate crosa-connections
between the T346 terminal =strip, located on the rear panel,
and the line interface (Refer to Fig. 4-6).

A. For Type I EAM, croag-connect signals T, B, T1, Hi, B
and M.

B. Far Type 11 E&M, cross-connect T, R, T1, R1, E, M, SH,
and 3G.

T34&6 UPL is now ready for full operation.
Flug the power cord into the male receptacle on the right

side of the reer panel and the other end into a 110V ac
power outlet. Fower is now applied to the set.

4-6
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T340 TOF VIEW

E4M
TYPE ™
SELECT | T\,
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5.0 FIELD CALIBRATION Tl b
5.1 Accesa Line Loas Compenzation Procsdurs Lo i
51,01 The T346 ims factory-calibrated assuming negligible tranamission

losa in the line aasipned to it. When it is deaired to adjust
the T346 to compensate for tranamiasion losses in the access line, the
following procedure is uwaed:

1.

10.

i1,

12.

Install T346 asccording to Installation Instructions {(section
4.2.02).

Bemove top caver by removiog the two acrewa located an the
resr of the unit.

Iocate NORMAL/COMP ADJ. switch S1 by the lahel on the left
aide of the rear panel. Place the switeh 1in the COMP ADJ
poasition.

Dial the T346 from & lacal DTHF push button phone.

When the T346 goea off-hook, sfter ring, enter the exchange
office milliwatt number into the 7346 memory using the DTHF
push-bution phone.

Hang up. The T346 will call the milliwatt number.

Locate the three LED'a next ta 3%, and wait until one turna
o .

Ad juat E%4 until the CAL LED turns on. If the 10 LED is om,
turn BS54 clockwise; if the HI LED is on, turn E54 rmounter
clockwiae.

Flace 81 in the NORMAL position.

Dial the same exchange office milliwatt number using a
telephone line different from the T346.

Use A level measuring aet to neasure the leval received from
tha milliwatt on the second line.

Drop the line. Then, using the same (second) line, dial
through to the T346.

(nce a reference tons of 1004 Hz im heard, mend the T346 the
DTMF numberas 77 and 33.

#Refer to Section 6.0 for an explenation of 77 and 33.



14. Adjust R'8 so that the level received at the measuring set
is 10 dB lower than the raceived milliwatt level for the
units having a -10 dP Reference lLavel. {15 dB lower for a
-i% 4B Reference level &nd 16 dB lewer for a -16 4B
Reference Level.)

t5. Hang up the telephone.

5.1.02 This yprocedurs must be repested whensver the T346 ia relocated,
aasigned to a different line or is the existing line losas has
changed.

H-2



6.0 OPERATIONAL PUNCTIONS AND £oDEd
6.1 General

6.1.04 This section describes the various codes snd their functiona all
of which are used in support of remote testing with the T546

Universal Test/Responder.

b.1.02 [nstal lation procedures of Section 4.0 should be followed and one
of four maodee af aperation switech-selected as per figure 4-3,
awitch 53. The possible aelectionm are:

1. T346
2. UME Nan Optional Format
3.  UMR Optional Format
4. CODE 105
NOTE: Earh of the sbove selectiona is avallsble with or without Return

Loss Messursments when purchased.

6.2 T346 Automatic Operatiocn

6£.2.01 The T346 is one of four responses when switch 53 ia selected to
be in the T346 mode. (Refer to Figure 4-3.)

6.2.02 Whan the T346 number is disled from, for example, 8 DTMF push

button telephons the reply by the T346 will be automatic. If a
T328 makes the call, it will have been told beforehand it is calling a
T346. Again, the T346 will reply sutomatically as switch selected
(parsgraph 6.1.02}.

6.2.03 The codes for the T346, of which the Hekimian Model 125 ia g
subset, are determined by setting awitech 33 to the position inm
Figure 4-3 labelad EMULATION TYPE, "T346".

6.2.04 With switch S3 in tha T346 position, the T346 Teat Line will

anawer its masigned DTMF call numbers. After 2.7 seconda it will
send a 1004 Hz tone at the switch 32 level aetting {Figure 4-2} far 30
saconds. During the 30 seconds of operstion the aet will be waitiang for
the first command. If after 30 seconds no command is received, the T346
will go on hook. If during the 30-second wsit the T346 receives the DINF
tones far 24, it will go into the automatic teat sequence listed in 6.2.05.



6.2.05 Automatic Test Sequence (T345)

TABLE 1
Responder Teat Equipment

Tranamit 1004 Hz
Trengmit 1004 He

{3) Go Quiet

Measurement
Directian

Ftol* (1)
(2)
(4)
(5)
HtoF = {6}
(7}
{8)
{9}
A {10)
FtoN {(11)
(12)
(13}
(14)
(15}
K to F (16)

Transmit 404 Hz

Transmit 2804 Hz

Set 1004 Hz Level Indication

Set C-Kotch Noiase Indication
Set C-Message Indicatiom

Set 404 Hz Level Indication
Set 2804 Hz Level Indication

Tranamit 404 Hz Registered
Level

Transmit 1004 Hz Registered
Level

Transmit 2804 Hg Registered
Lavel

Transmit C=Notch Noise
Regiatered Lavel (+30 dR »f
the C-Notch Noise)

Transmit (-Megsaage Nolse
Registered Level (+30 4B aof
the C-Message Noise)

Go Quiet

Go "On-Hook"

“®*Far tg MNear, Wear to Far

Measure Level
Meagure C-Notch
Noise
Measurcel ~-Message
Hoise
¥eaaure Level
Measure Leyval
Tranamit 1004 Hz
Transmit 1004 Hz
Go Quiet
Transmit 404 Hz
Transmit 2804 Hz
Measure Level at
1004 He Equal to
Level af 404 H=x
Measure Level at
1004 Hs
¥eaaure Level at
1004 =z Equal to
Levael of 2804 Hz
{Add +60 dB Alge-
braisally to coa-
vert to dBrnC)
(Add +60 dB Alge-
bralcally to con-
vert to 4BrnC}
Tranzmit White
White Noise and
Measurs EPL



6.3 COMMANDS THAT HAVE BEEN PROGRAMMED INTO
THE T346 UNIVERSAL TEST LINE RESPORDER

6.3.01 The codes (DTMF commands) that have been programmed into the T346

ars listed in this section. The codes with an materisk {*) are
unique to the T346. Those that are not preceded by an asterisk axe shered
with the Hekimian 125 (H125) and the HY15 Responder.

6.3.02 MANUAL COPERATION - Tg imitlate the teat and meazsurement sequence

apply a "ringing valtage” {(DTMF call numbers} to the T346. After
2.7 meconds it will asend a 1004 Hy tone &t the awitch 52 level setting
(Figure 4-2) for 30 seconda. From hereon, a code must be sent before the
30-second period ends (times out). If a lenger time out is required, refer
to code 72, 73, 74, 76 or 77. 1f a valid DTMF command is not received
befors the time out period enda, the T346 will go ON-HOCK.

6£.%.0% DTMF CODE NUMBERS and DESCRIPTIODNS

DTMF

CODE DESCRIPTION

=00 Send a 1004 Hz at the level preset by the level
awitehes for 5.5 asconds. Then followed by guiet
termination for the duration of time out.

¥45 Broadband Noise band limilted to 500 to 2000 Hz (ERL)
tranamitted at the level preset by level switches for a
duration of 7 seconds.

¥4 Switch to type 1U% routine.

il Send a P/AR signal at the level preset by the level
awitches for a duration of 3 asconds.

*17 ERL - Per DUB 41009, epply to 4-wire unita only.

g SRL High - Per PUB 41009, apply te 4-wire umita only.

*g SRL Low - Per PUB 41009, apply to 4-wire uniis only.

411 signal sources for the ERL, SRL High nnd 8RL Low
will be zsent at -10 dBm. The T346 will make the
meaaurement from -10 %o -50 dPm in the Receive Fath.
Thia will maintain & range of O to 40 dB of Return
Loss., The masasurement accuracy ahauld be +/- 1 4B.
The time of the signal shsould be only es long as
nacesasary for the T346 1o measure the return aignal.
The returned measurement should be s+ 1004 Hz apd he
the sams# leval 28 received, that iz between -10 and -S0
dBm. Befora the 1004 Hz ia sent, there shauld be a
break of at least ! sscond from the sent echo algnal sma
the receiving instrument can diatinguish betwsen the
echo signal and the returned signal for the result of
measurement.
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4 When in the Code 105 UMR Mode this will place it in the
T346 Operation Function. This is a special code and
should be sent zs a single digit.

STHF ,
CODE DESCRIPTION
24 Start automatic sequence as describe by H1295 Operation.
32 Transmit 404 Hz.
33 Transmit 1004 Hz.
34 Tranamit 2804 Hz.

NOTE: These frequencies are iransmitted st the setting
of the level awitehea. The timing ia determined
by the operation of the H125.

42 Mgasure 404 Hz Level.
43 Meaaure 1004 Hz level.
44 Meaaure 2804 Hz Level.

‘NOTB: These operations are defined in the operation of

H12%.
da Transmit indicated 404 Hz level at 1004 Hs.
49 Transmit indicated 1004 Hz lavel at 1004 Hz.
48 Transmit indicated 2804 Hz level at 1004 Hs.

NOTE: This operation is defined by the operation of H125.
The analog responae id limited to & level of -10
dBr. The DTMF respouse can go to O dBm.

62 Mpasure C-Notch Nolas

63 Measure C-MSC Noise

64 Transmit indicated C-Notch level at 1004 Hz +30 dB
B6 Transmit indicated C-MSG level at 1004 Hz +30 4P

NOTE: The above 4 codes are response as defined by H125
aperation. QCQuitput level for returned signal is
limited to -10 dBm and DTMF reaponae will return
the actual value messured range up to 55 dBra.

T2 et time aut default to 2 minutes.
T Set time out default to 5 minutesa.
74 Set time out default to 10 minutes.

64




T6
(s

FTMF
LODE
82
83

*13

*19
*50
*5,1
*52

#90

Set time out default to 15 pinutes.

Set time out default to 17 minutes.

DESCRIPTION

Quiet Termination

Un hnak; relenase the cireuit and terminate the operation.

This code is sent to thes T346 prior to any requastas far
measuremnent. When received, the T34A will aend reaponses
back ag coded DTMF diglts. All measuresments of loss are
less then {0 dBm so the minua s3ign ia sssumed. All
measurenenta of Return loss are assumed to be returned as
positive mumbera in the range of 0-40. All respanse far-
mata are % digits each. In the cese of loss measurement
the resolution is tenths of a dB. In the case of Noiae
and Return loas the first digit i3 always gZero and reso-
Tution ia to a d4B.

Thig command 1s the callback feature of the 1346 and haa

to be the last command to be executed. The T3544 zmccepta
digits sent to 1t aa a cal lback nunber and is a firsy in,
first dialed sequence. DTigits have to be received at s

rate faster then 1 digit per second. After a second haa
elapzed without & digit being received, the T3H46 will
hang-up and dial the received pnumber- The T546 then waits’
25 aeconds for a DTHF "#" signal. If a "#" is sensed it
sends back a DTNF "#" and 1s ready for T546 commandsa. When
the 25 seconds have elapsed without a "#" signal, the T346
will hang up. The digit "B" is used for & J szecond wait
in the dialing seguence. The digits A, C, and D are
reserved for future use-

This will place the T34% In en infinite {ime-out.
Loop beck with O 4B attenuvatiocn, 4-wire only.
Loop back with -8 4B attennation, 4-wire only.
Ioop back with ~18 dB attenuation, 4~wire only.

This command will rsturn the program version inatalled in
the T346 and also the switch settings. The format is:

Version Number, ®, 32 settinogs, *, 53 aettinga.

Yaraion Number will be a 3 digit code the aame as Varsion
Number; for example: 203 is versicn 2.0% The aettings of
52 will be a F digit octal code in this format: First digit
is Position 1,2, and 3. The zecand digit ia poaition 4 & 5
and the third digit is Position &,7 and 8. The closed

6-5



positicn is a zero, the open is a one. For 53 the groupings
are: Firat digit is Poaition 1, 2 and 3. Second ia
Position 4. Third is Pogitions 5,6 and 7. Last Poaition 8-
To recap, the format will be:

XX¢, *, oy, », 2ZZ2

Switch 3 settings
—— Siar Bigit

i L Switeh 2 mettings

S —-  Star Digit

— - Version.

This concludes all the code functions of the T346. These codes are all
that will be supported on the Model T346.

6.4 SWITCH SELECTIOR FOR VARIOUS OPTIONS

6.4.0 The switch selection af various optiona will be deacribed in the
following liat.

£.4.02 First is 852, Figure 4-2, an eight position awiteh. For poaitions

1,2, and 3 the test progress tone can He varied between 400 and
1500 milligseconds. Positions 4 and 9 will define levela for asutput
rafarence af —10, =15 and -16 dBm. Switeh eight will define the MF or DTHMF
function., Poasitions 6 and 7 are reservead for future expansion. Switch
Poaition %, Figure 4-3, i3 also an 35 position switch that is used for more
selections of variabhles and optiona. Paositicma 1,2 and 3 are used to
selact post geizure delay. The azlections are from 200 to 80Q milliseconds
in 100 milliseconds increments. Poaifion 4 is for selection of 2-wire or
4-wire operation. Pesitions 5,6,7 and 8 will define the various types of
default test lines thet tha T346 can eveluate.

6.4.05 In all cases of measurements where therz is a locpback on 4-wire

gireuits the measurement signal needs to be preceded by a4 echo
ecanceller diasble tome of 2125 Hz at (-10 dBm Switch Setting) for a periogd
of at least 300 msec. Tha signal will have to follow thiadisable tane
within 200 msec or the canceller will eneble. This applies in the case of
ERL, SHH, SEL. '

6.4.04 In the case where a command is not received properly the T346 will

not reapond. For example: if an undefined command iB received,
the T346 will not give any error reaponse; it will only wait for tha next
command .

6.4.05 Interfacea: The T346 has both Z-wire aod 4-wire interfaces.

Thease are specified at time of ordering. The 2-wire lnterface ia
capable of ground start or loop start. The 4-wire interface is strappable
for B&M Type I or Type I1l.



6.4.06 Power: The unit has to be powered by either 115V ac or 48V de.
This power option ia apecified at ordering time. (A 2-wire HB Vdc
unit is not available).

6.5 T346 OPTIONS

6.5.@1 There will be two software versiona available; one will include
return loass routines; the other will not.

6.6 Code 105 Test Line/Responder and Univeraal Mini Responder {UMRY

6.6.01 The "MF" comnmanda or codes that have been prdogrammed into the
T346 are described in this ssction.

6.6.02 ¥hen switch 53 (Figure 4-3) is placed in either the Code 105 or

one of the two UMR positions, the unit will anawer the call with
a DTMF “#" gignel. This is followed by a post seigure delay and ftest
progreas tone. The delay time snd the time the fone remains on are set by
awltehes 32 and S5 a3 described in figures 4-2 and 4-3

*niversal Mini Reaponder
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6.6.03 The routines performed by these emulated responders are compelled
by 2/6 MF tones. Table 6-1 lists the digits and lettera that
correapand to the paired tomes-

TABLE 6-1
MF FREQUENCY TABLE
DEGIT LOW FREQUENCY HIGH FREQUENCY
0 1300 1500
1 700 900
2 700 1100
3 900 1100
4 700 1300
5 900 1300
6 1100 1300
7 700 1500
8 900 1500
9 1100 1500
A 1100 1700
B 1500 1700
C 700 1700
D 500 1700
B 1300 1700

6.0.04 Tahles &6-2 thraugh 6-4 show how the digits and letters

{abbreviations) are interpreted. After esch measurement routine
the unit gaes thraugh the following sequence: 430 m3 of gusrd tone, data
tone and 50 ms of guard tone. The data tone timing conforms to the Data
Formulas shown in Table &-5 entitled RESPONDER DATA FORMATS.
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DIGIT

W SR A D] O e v B = (D

TEST

LsC

NSC

RL

L4y
NEFT
SRL
RNGC
LAYER

ERL
L0
L28
NEFT
SHISC
SRLHI
NEFT
BN

RL
L48C
NEFT
SLRSC
NEFT
NEFT
NT3C
ERLEC
L1QsC
L288C

COMMAND TARLR 6-2
CODE 105

Hear-End Hoiae Test

Logas (0 dBm, 1004 Hz) Self-Check

Loss (O dBn, 1004 Hz) Test

Far-End Noise Test

Par-End Noise Self-Check

Raleane

loss {-16 dFm, 404 ls) Test

Not Equipped For Teat (preceded by quiet period)
Singing Return Loss Tow

Near-End Noise Self-Check

Always precedes ancther digit to get layer 3 teata
Noize with Tone test

Eoho Eeturn Losa

Loss (-16 dBm, 1004 Hz) Test

lonas {-16 dBm, 2804 Hz) Tesat

Nat Bquipped for Test {preceded by quiet period)
Singing Return Laas

Singing Return Losa, High

Kot Equipped For Test {preceded by quiet period)
Near-End Noise Test

Relaaae

loas (-6 dBm, 404 Hz)

Not Equipped Por Test (preceded by quiet period}
Singing Return Loas 3elf-Check

Hot Equipped For Test (preceded by quiet period}
Not Equipped Por Test {preceded by quiet period)
Hnise With Tome SElf-check

Echo Beturn Loas Self-Check

losa (-16 dBm, 1004 Hz) Self-Check

loss {-16 dBm, 2804 Hz) Self-check
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DIGIT

M O =D 00 ~F DT ek By = (D

TEST
HN

L5C

L

N

NSC

RL

L4
LL10
SHLM
RNSC
LAYER
NT
ERLM
L1
L28
LB18
SHISEM
SRLHIM
LB8

HN

RL
L43C.
LEQ
SLRECM
G116
WEFT
NTSC
ERLSCH
L103C
L285¢

COMMAND TABLE 6-3
LR, RON OPTIORAL FORKAT

Near-End Noise Test

Lasa {0 dBn, 1004 Hz) Self-Check

Loss {0 dBm, 1004 Hz} Test

Far-End Neise Test

Far-End NHoise Self-Check

Release

Lass {-16 dBm, 404 Hz)} Test

Transmit Tona (-16 dBm, 1004 Hz)

Singing Heturn Loss Modified

Bear-Bnd Noise Self-Check

Alwaya precedes another digit to get layer 3 tesats
Hoize with Tone Test '

Exho Return Loss Modified

loza (-16 dBm, 1004 Hz) Test

Loss (-16 dBm, 2804 Hz) Test

13 dB Loopback

Singing Heturn Loaas High Self-Check Modified
Singing Heturn Iass, High Modified

8 dB Loopback

Raar-End Woise Check

Eeleage

Ioas {-16 dBm, 404 Hz)

0 48 Loopback

Singing Raturn Loas Self-Check Modified

ioss {-16 dBa, 1004 Hz) Test Through C-Message Filter
Hot Bquipped Far Test (preceded by quiet pericd)
Noise with Tone Self-Check

Brho Beturn loss Self-Check Modified

Losg (-156 dBa, 1004 Hz) Self-Check

Lsas {-16 dBm, 2804 Hz) Self-Check

6-10



COMMARD TABLE 6-4
UMR OPTIONAL FORMAT

DIGIT TEST

0 RH Near-End Noiae Test

1 LsC loss (0 dBu, 1004 Hz) Self-Check

2 L loss (0 dBm, 1004 Hz) Test

5 B Far-End Naise Test

4 jjels Far-End Noise Salf-Check

5 RL Releasa 7

6 L4 Loss (-16 dBm, 404 Hz) Test

7 LL10O Transmit Tous (-16 dBm, 1004 Hz)

8 SRL Singing Return bosa

g RN3C Near-End Noise Self-Check

A LAYEH Always precedea another digit to get layer 3 teats
i AT Woine with Tone Teat

c ERL Echa Return lass

D L10 loss (-16 d¢Bm, 1004 Hz) Teat

E 128 Loss (-16 dBm, 2804 Hz) Test

AC LB18 18 dB Loopback

Al SHISC Binging Heturn Losa

A2 SRLHI Singing Return lLoss, High

AD LBa A 4B Loopback

A4 RR Nesr-Fnd Noise Test

AB RL Heleaae

AG LA4SC logs (-16 dBm, 404 He)

A7 LBO t dB [oopback

AB SLHESC Singing Heturn Loams 3elf-Check

AG wid lass (-16 dBm, 1004 Hz) Teat Through C-Mesasge Filter
A& NEFT Hot Equipped For Test {preceded by gquiet period}
AB NSO Boigae With Tone Self-Check

AC ERLSC Echo Return Loss Self-Check

AD L10SC loss (-16. dBm, 1004 Hz) Self-Check
AE L2850 loes {-16 dBm, 2804 Hz) Self-Check
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TABLE 6-5
RESTONDER DATA FORMATS

Teat Tata Formula Self-Check VYariable Range
{milliseconds) VYariable na

Lioaa 0 dBm 20160 - 10L)-1 L=d Hm 311321 =5 to +15.8 dB
loas -16 dBm 2(210 ~ 10L}-1 L=0d Bm 415423 -5 to +20.8 4B
C-Mag Noise 2(R - 13} N=233Brnl 17 -2 15 to 55 dBraC
C-Notch Noise 2(% - 32} N=74dBrnl 81-88 34 to 74 dBraC
Return Loas 2(42 -RL}-1 RL= O 4B #1-85 0 to 40 4B
f£.6.05 If an MF conmand ia not received far 18 seconds, the unit will

disconnect from the lime. With a 2-Wire interface, ths unit goes
on-hook., With a 4-Wire interface, the unit removea ground on the "E' lesd
and returns to the idle atate when the "M” lead, at the far end, goes on
hook {ground condition) in response to the disconnect.

6.6.06 The abbrevistions uased in Tables &-2, 6-3 and 6-4 Bre exrplained
g5 followa:

TEST EXPLANATION

L,L4,L10,L28 At the treiling edge of the MF comnmand the T34a
transmits the appropriate level and frequency for 450
ms. It then waita a maximum of 2.56 séconds for a
signal of sufficient smplitude te be received. It
samples the signal for 430 ma. Then it goes to guard
tone, data tone, guard tone Bequence {G-D-G]-

HEFT Two aseconds of quiet and then the unit transmits 1000
ms of guard tone, 1000 me of data tone, 50 ms guard
toae.

NT The unit trapamits 430 ms of -16 dBm, 1004 Hz tane,

then waita & matimum of 2.56 sec. far 430 we of tone of
safficient amplitude. During this time the unit
mesaures noise through C-Measage and C-Noteh filters.
It then goes through G-D-G aequence.

N The unit measures noise through its C-Message filter
for 375 ms then gaea through G-D-G.

1s¢, L2ssce, L10se, The unit goes guiet for 860 ms {430 ns for KN5C) then
L45C, NTSC, NHSC goea to G-D-G.

RL The unit goes on hook.

RH, RNS3C The unit goesa guiet for 43%0 ma, then atteschea MF
receiver waiting fér another command.

LAYER Cauzes receiver to advance to next layer.

6-12




SRL, SRLHI, ERL

SRIM, SRLHIN, ERIM

SRLSC, SHISC, ERLSC

SRLSCM, SHISCH
FRISCH

LLiOD

LB

Lig
LeiB

LC10

Two-wire units - the unit goes quiet for 2.56 seconds,
then tranamita 430 ma of guard tons, 3 ma data tome, 50
ns guard tone.

Four-wire units - the unit goes quiet for 2.56 seconds,
then it sendsa echo canceller tone (2150 Hz, -10 dBa)
for 550 ma, goes guiet for & maximum of 100 ma, sends
the appropriete Return loss mignal for a maximum of 2
seconds {which 1t measures}. 2.56 seconds after tha
start of the echo canceller tone, it goes to the G-D-G
ssquence.

fwo-Wire units - same procedure as for SRL, SRLHI, EAL

Four-¥Wire units - the unit sends echo canceller tons
(2150 Hz, -10 dBn) for 550 ma, goes quiet for a maximum
of 100 ma, and sends the appropriate Return Loss signal
for & meximum of  seconds (which it mesaurasa). 2.56
seconds after the atart of the echo canceller tone it
goes to the G-D-G mequsence.

Two-Wire units - the unit goes quiet for 2.56 seconds,
then transmits 430 ms of guard tone, 8% ms of data
tone, 50 m3 guard tone.

Four-Wire units - after 5.1 seconda of quiet the unit
goes to G-D-G seguence.

Two-Wire units -~ same procedure aas for
SRLSC, BHISC, ERLSC

Four-Wire units - after 2.96. seconds of guiet the unit
goea to G-D-0 sequenca.

Transmit a continuous 1004 Hz at -16 dBm.

Two-wirs units reapond with KEFT. Four-wire units
inaert O dB attenuation between receive and transmit
until another command is received.

Same as LBO except 8 dB attenuation.

Same as LBO except 18 dB attenuation.

Same procedure as L,L4,L10,L28 excapt it neasures the
incoming aignal through a C-Message filter.
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