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WARNING

Good safety practices prohibit the connection of the TS2I
and similar test sets to 117 volts AC commercial electrical
power; and should the TS21 be conhected to commercial
power, all warranties are immediately voided.

1. GEMERAL

1.01 The Harris Corporation™s Dracon Brand TS21 Craft

Test Set employs the latest technology in integrated
circuit design o provide both DTMF (Touch Toned and dial
pulse outpul. The TS2I also provides last number redial, and
field replaceable line cords and belt clips. This Test Set. often
calied a “butt-in,” 15 a self-contained, line-powered, poriable
handset used by installers. repair technicians, and olher
authorized personnel for line testing and temporary
COMmMuURiCALions,

2. DESCRIPTION

2.01 Physical Characteristics (Figure 1):

{a)  The housing (A)is injection molded of high impact

polycarbonate which provides excellent insulating
properties, The case is designed to give rugped service and
withstand the rough handling and shocks normally
associated with craft wools.

(b} The back of the hand grip (B) is contoured and has
a non-slip surface, frecing both hands while the Test
Set rests on the shoulder,

fey  The keypad (C) has 12 buttons on a black plastic
bezel that is recessed inte the receiver end of the

housing. The recessed bezel provides physical protection

to the keypad and prevents accidental button operation.

(d} The spring-loaded belt ¢lip (D), located on the

transmitter ¢nd ol the housing, ensures a secure
conneclion to a belt loop or D-ring, The belt ¢lip may be
replaced in the Aeld {sce section 6.01).
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Figure 1 — Physical Characteristics

{el  Theteslscts are equipped with several differenit cord
conltigurations {£). The hine cords may be replaced
in the ficld (see seclions 4 and 6.07).

2.02 Specifications;
ia}  Elecincal

Loop Lunit

D Resistancs
(Talk Mude)
“Moniter Impedance
Rotary Dal Dutput
Pulsimg Rate
Percent Break
Interd izt Interval
Leakage During Break
NTMF Cueput
Tune Frequency Emor
Level per Tone Par

Hizh versus Low Tone
Dilfercnee
{b}  Physical

Length
Widih

Height
Weight

ic)  Environmental

T el e

Alnmde
Rebats e Flunndiy

- kL2 masmum m
A8 VI fnammal 2{tmA
mininwn leop cureenn

<300 2 {similar to
WECO 1013 A and BECO &3]

G kDY minimum at 1 kHz

i) pps + 03 pps
% £ 2%

HIOD ms typacal
=50 ke

2 1% maximum
+1 JdBm maximuem
A B rmimmum

4 dB maxinuim

L-11416 inches (246 cm)
2111 inches (A8 cm)
J-1116 mches {937 cmi)
21 ounces { A0 kel typacal

Opersting: ot O
Sterape: A bk L
Tor YORDNCH tiogt

3l W%

Specifications subject to change without notive.
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2.03 Standard T521 Models:

*Model No. ““Cord Typa | Ground Start Switch
21800-081 STD NC
21800-082 SBN N
21B00- D54 sP NO
21B0-087 aw YES
21800-088 SPR NG
21800-089 ABN NO

"Special propucon mogels are indicated By 8 mumber it plage of the Jerg fatlawing
fine =5 180, -G, 384, Bl These Models and wierival 1 (feir comespondng
standard modeY, excep for cokar Amd fogo.

**See cord gescriplions. Section 4

3. CONTROLS AND INDICATORS

3.01 Voice and polarity controls (Figure 2):

4l Talk/Monitor {T/M) Switch. This rocker switch

ts located on the side of the test set. The T{TALK)}
pusition establishes an off-hpok condition for dialing and
talking as a common battery telephone, The M
{MONITOR) position removes the wansmitter from the
circuit, and provides a high impedance coupling to the
ling. The M position allows line monitoring without
disrupting conversations, data, or signaling.

Tall'Manilar Swatch

Ground Stast Buston
thdodel No. 21500-087) Polarity Buton

Figure 2 — Volce and Polarlty Controls

(b)  Mute (M) Button. This non-locking push button,

labeled M, iz located on the inside of the hand grip
Just above the transmnitter. When pressed, this button
mutes the transmitter, eliminating sidetone, and providing
improved intelligibility through the receiver im noisy
lecations.

(¢  Polarity Button, This non-locking push button,

laheled P, 15 located on the inside of the hand grip
Just below the receiver. When pressed, the button will
activate one of the pelanity LEDs, located at the top of the
keypad, showing the current polarity of a telephone line
or a low vollage battery source. See section 3.02(d).

(d} Growond Start Button {optional}). Located

berween the MUTE button and the Polarity swiich.
When pressed, this small black burton connects the ground
rgreen} lead to the ring {red) lead of the special

three-conductor ground stan cord, initiating a ground start
line seizure.

3.02 Keypad Controls and Indicators (Figure 33

(2}  Keys. The 12 standard keys will send enther DTMF
tones or dial pulses, depending on the MODE switch
setting. Sec (b

b}  MODE Switch. This two-position lecking rocker

switch, labeled MODE, is lecated on the lower-right
keypad bezel. The switch selects the signaling output:
TONE for DTMF or PULSE for dial puise.

(¢} KeypadSwitch. This two-position locking rocker

switch, labcled KEYPAD, is located on the lower
lcft keypad bezel. With the switch in the IN position, the
Test Set operates as a telephone; this mode is used for all
normal communications. The OUT position bypasses the
Test Set circwtry, including the keypad. In this mode,
signaling is not possible, but the TS21 will operate at very
low voltages, much like standard Test Sets currently in
use. The OUT position 15 recommended when testing at
or near the [0op limit {2,000 chms at 48 volts DC), or when
testing on dty circuits. The OLT position must be psed
when the circuit voltage is six volts or less, such as when
using tones or other test devices as a source of talk battery.

(d)  Pelarity LEDs. Thesc round LEIs, one green and
ong red, are located ar the top of the keypad. One
LED will illuminate when the polarity button is pressed,
to indicate line polarity. See section 5.02, The green LED
will light if the red test lead is connected to the ring
(negative} side of the line and the black test lead is
connected to the tip (positive) side of the tine. The red LED
will hiht if the test leads are reversed; that is, with the red
test lead connected to the tip fpositive) side and with the
black (est lead connected to the ring (negative) side,

CAUTION: Operation of the P button on a busy circuit
may cause annoying clicks or service interruptions.

(e) Last Number Dialed (#) Button. The # (pound)
key serves as a Jast number dialed burton when the

o
Kaypad Switch - ~ 4
Last Number Radial
N
Mode Switch
Flgure 3 — Keypad




MODE switch is in the PULSE poesition. Pressing the #
key will redial the Tast number dialed,

Note: The redial memory has a two minute time it
after the TS21 has been disconnected from a working
wlephone linge. Afier two minutes, the number will be lost
from memory.

4. CONHECTIONS

4.01 Cords (Figure 4):

fa} Standard Cord with Piercing Pin (STD). This

cord consists of one red and one black conductor,
each approximately five fectlong. Each conductor is fitted
with an alligator chp offset 20° to minimize clip shotting.
The chips have insulaton picrcing spikes and a neoprene
boot. Cord Number: P32 18-U2¥,

it} Angled Bed-of-Nails Cord (ABN). The angled

Bed-of-Nails cord is simnilir 10 the STD cord, except
that each alligator clip is equipped with a “bed-of-nails”
im addition o the insulaton piereing spike. Cord Number;
P321%-234,

{c) Central Office Plug Cord (S5F). This cord is

fitted with a type 346A female plug and s
approximately one foot long. The plug allows the use of
a variety of different test cords equipped with the
matching 471 A male connector. Cord Number:
P3218-232.

{d) Central Office Plug and Resistor Cord (SPR).

This cord is fitted with a type 246A female plug and
swilchable 1500 chms resistor, and 15 approx- imately 18
inches long. When switched on, the resistor is inserted in
series with the ring side of the cord to simulate a [ong loop
condition. The plug allows the use of a variety of different

CERC N o T S A

tast cords equipped wirh (he matching 471A male
connector. Cord Number: P3218-233,

(¢}  Bed-of-Nalls Cord (SBN). This cord is identical

to the standard {STD) cord, except that each
alligator clip is equipped with a bed-of-nails in additien
to an insukation pieremg spake, and the elips are not offsst
as are the STD clips. Cord Number: P32[8-D24.

(1" Ground Start Cord {3W}. This cord consists of

ong red. one black, and one green fabric covered
tinsal conductor approximarely five feet lone, each firted
with an alligator ¢lip of the: type used en the standard cord.
Pressing the GROUND START button connects the green
feround} conductor to the red {ninge) conductor nside the
Test Set. Cord Number: P3X1E-0235.

5. QPERATION

2.01 Monltoring. Move the T/M switch to M (KEYPAD
INJOUT and MODE switches may be in either

pasition), and connect the line leads to the telephone tine under

test. Monitoring may now be done without disrupting traffic.

Note: The TS21 1s not polarity sensitive and will function normally
regardless of telephone line poiarity.

5.02 Polarity Check. Move the T/M swirch to M. Connect

the line leads to the telephone line under test. Verify
that the telephone line 15 idle. Press and hold the depressed P
button. The green LED will light if the red test lead 15 connected
lo the ring (negative) side of the line and the black test lead is
connected to the Hp (positive) side of the line, The red LED will
light if the test leads are reversed; that is, with the red test lead
gonnected to the tip {positive) side and with the black test lead
conneceted to the ring (nepative) side.

N, _ - I
Aﬁnmﬂ
_

el -

FIERCING PIN CORD (STD)
FIZ1B-028

F. - W .

____ BCleN

AMGLED BED OF NAILS CORD (ABN}
Pi218-234 FPi218-232

C.0. 34B6A PLUG CORD (5P

¢.0. 346A PLUG AND RESISTOR CORD {SPR!
P3218-233

er T

_____ CeBe

BED OF NAILS CORD (SBN)
F3Z18-024

GROUND START CORD (3W)
F3Z21B-025

Figure 4 — Cords
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CAUTION: Operation of the POLARITY button on a busy
circuit may cause annoying clicks or service
interruptions. Operation of the switch on an idle
telephone line may cause telephone ling seizura.

503  Dialing.

{a) Movethc KEYPAD switch to the [N position. Move

the MODE switch to either TONME or PULSE,
depending on the tvpe of dial signaling required. Move
the T:M switch 1o the M position. Connect the line cord
clips to the telephone line, Listen to verify that the
telephone hine is idle.

{b) Move the T'M switch w T posinen and verify that

dial tonc is reccived (when fumished). Enter the
desired number to be called on the keypad If tone
signaling has been selectad. the tones associated with each
digit will be generated as each respective button is pressed.
If rotary dial pulse signaling has begn selected, the desired
numbcr may be entered at any rate on the keypad: digits
will autornatically be pulsed out at the correct rate. To end
the call, return the T/M swiich {o the M position.

5.04 Last Number Redial. Move the MODE swilch to the

PLUILSE position. The last number dialed can be
automatically redialed by using the following procedure (the
number cannet exceed |8 digits):

(ay Go on-heak {move the T'M switch 0 the M
position) for at least 1/2 second.

(b} Move T/M switch back ta T position,

(¢} Press the # (pound) key and the number will be
automatically redialed.

In the off-hook mede, if any key other than the # button 1s pressed,
the previously stored number will be erased.

MNote: The redial memory has a two minule ume limit after the Test
Set has been disconnected from a working telephone line. After two
mitwutes, the number will be lost from memory.,

5.05 Ground Start Line Seizure (optional). Pressing the
GROUND START button connects together the

ground (green) and ring {red) leads of the three-conductor test
cord.

5.06 Operation On Low VYoltage or Dry Circuits.

(a) Move the keypad switch to OUT. This position

bypasses the ciccuitry of the Test Set and increases
the leop hmit. The keypad will not operate in this mode,
but all othar functions eperate normally,

{b)  Move the T/M switch to M. Connect line lzads to the
circuit under test. Verify that the circuir 1s idle,
Move the T/M switch (o T for two-way communications,

(¢} When gperating on low voltage or dry Circuins, a
mimimum of three vohts DC talking battery s
required.
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5.07 Troubleshooting. The following troubleshooting

procedures are bascd largely on the audible cfick heard
in the receiver of the TS2! when the two Test Sei leads are placed
ot battery potential and ground respeetively, or across the
terminal of an clectrically charged capacitor, These oficks and
other sounds can greatly help a skilled crafts person in locating
open circuits, shorts, eresses, and grounds,

ta) To locate a short circuit, open one side of the

telephone hine and place the tesk set in the loop—one
lead to each side of the opened hine. On the CO side of the
fault, a loud cfick will be heard; on the field side of the
Fault, no ofick will be heard.

(b} Locating an open cirewil 15 done by bridging the tesr
sel across the circuit line — one test lead on tip, the
other on ring. bMoving away from the CO, the fault is at

the pomnt where the boud ofick disappears.

{c) Continuity of each side of the loop may be verified

by placing one of the ling 1eads on a local ground
and the other on the conductor in question. On a pood ring
conductor, 3 efick will be heard; on a good tip conducter,
an inductive Aum will be heard (due to the difference in
ground potential belween the CO ground and the local
ground).

Note: For a full discussion on these troubleshooting procedures,
refer 1o your company s practices, or to ASC of The Telephone,
Volume 2, Chapters 13, 14, und 15,

CAUTION: When testing circuits that are relatively close
to the battery source, the cficks may be loud enough to
cause temporary acoustical shock if the receiver is held
too tightly against the ear. The TS521 is designed to rest
comfortably on the shoulder with the receiver away from
the ear. it shouid be used In this position when listening
for clicks.

6. MAINTENANCE

6.01 Belt Clip Replacement. The belt chip may be casily

reptaced in the field without opening up the Test Set.
The ordering number for the replacement belt clipis P3218-249,
Ta replace the belr clip assembly:

{2y  Place the Test Set on a firm and level working
surface with the keypad up.

(b} Movetheclip ofthe beltclip into an upward position
10 expose the (wo mounting screws, and remove the
screws, Remove and discard the old belt chp.

(¢} Position the new belt clip so that 118 screw mounting
holes fine up with the mounting holes m the Test
Set, Insert the serews and tighten.

Note: Be careful not to over tighten.

6.02 Line Cord Replacement. The line cord may be
repiaced in the field by experienced personnel, as the
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Test Set must be opened up exposing its electronic circuit boards.
To replace the line cord:

(a} Place the Test Set on a firm and level working
surface with the keypad up.

{b) Remove the five housing screws, located:

- One above the keypad,

— One below the keypad on the hand grip,

— One above the belt clip on the hand grip, and
— Two on either side of the belt clip.

(¢}  Carefully separate the upper housing lrom the lower
housing.

CAUTION: When separating the two housings, be careful
of the connecting leads between the two housings. Place
the two housings sida-by-side, with the Keypad and

transmitter-recelver sides down, to minimize any strain
on these leads.

{d} Remove the lwo line cord lead screws on the circuil
koard, near the belt clip end. Gently pull the cord
free of any obstructions. Remove and discard,

(e} Position the individual 1#ad tips of the new line cord

50 Lthat the Lips line up with the screw holes in the
cireuit board. The red lead to the right screw, labeled R
{Ring). and the black lead vo the left screw, labeled T (Tip).
[nsert the screws and tighten,

Note: Be careful not 1o over tighten the screws.

{I" Position the brass line cord strain relief bushing or
ring on Lhe line cord 50 thal it 15 inside the housing
and lines up wilh the line cord exit hole.

ig) Carefully close the two housings tagether, being
careful not to pinch any of the wires, Insert the five
housing mounting screws, and tighten.

Note: Be carelul not (o over tighten the screws,

Wharranty

6.03 Harris Corporation warrants thai the test set unit shall
be free of any defects in parts or workimanship, for a
pericd of 18 months and the line cord for a period of twelve (12)
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months from the date of manufacture, if used under Harris
operating specifications.

THIS IS THE ONLY WARRANTY MADE BY HARRIS
CORPFORATION AND 1S MADE EXPRESSLY IN LIEU
OF ALL OTHER WARRANTIES EXPRESS OR [M-
PLIED, INCLUDMNG BUT NOT LIMITED TG ANY
IMPLIED WARRANTIES OF MERCHANTARILITY OR
FITNESS FOR ANY PARTICULAR PURFOSE,

Should any parts or workmanship prove defective, Harris Corpora-
tion will repair with not used or recondiiiened parts, or replace the
Product, at Harris' option, at twa costto the Buyer except for Shipping
costs from the Buyer's location to Hamis' location.  This is the

Buyer's SOLE AND EACLUSIVE REMEDY under the Agree-
ment.

All incidental or consequential damages shall be excluded.

6.04  This warranty does not extend to products which have

been subjected to neglect, accrdent or improper use, nor
to units which have been aliered or repaired by other than
auhonzed Harrs Corporation personnel.

Retum Of Equipment

6.05 To return the Test Set to Haeris, first obtain a Retum
Authonization Number from cur Customer Service by
calling 1-800-437-2266 This Reiurn Authonzaticn number
must be clearly marked on the shipping label, or the container
will not be accepted by Harris. See the sample label below:

To: HARRIS CORPORATION
809 Calle Plano

Camarillo, California 93012-B516
Attention: Customer Support, RA SXXXXXX

CAUTION: Do not usa CRC Cabla Clean® or any similar

chlorinated solvent on the T521. Dolhg so will damage
the test get.
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