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AT&T Practices AT&T 201-20S1 00. issue 5

1. General

1.01 This practice covers the description, use, maintenance, and test procedures for
voltage-only, voltage and sneak current, and continuity only (no protection)

protector units. These protector units are used with the 302,303,305,307,308, 309,
31O,31OM,and311 central office connectors on distributing and protector frames, and
with wstomer premises building entrance protectors.

1.02 This practice is reissued to add information concerning solid-state protector units
whch conform to the breakdown voltage requirements of Bellcore Technical

Reference TR-NWT-000974, Gene~ Requ/tt?ments for Teletxwnmunkations MS
Prvtsctof Uniis (7LPUs).

1.03 The AT&T plug-in protector units are utilized with central office connectors and
customer premises building entrance protectors to safeguard personnel,

equipment, and the network from hazards such as electrical shock, equipment damage,
and fire caused by lightning and AC power faults. Each protector unit provides protection
for one tipring subscriber pair. The plug-in protector units are not included with the
various connectors and must be ordered separately.

1.04 All standard plug-in protector units are equipped with four gold-plated tip and ring
pins and a solder-plated ground pin. .

1.05 Protector units with gold-plated pins should be used with connectors containing
gold-plated socket terminals (that is, all current protector unit and connector

codes). Protector units with gold-plated or solder-plated pins can be used in vintage
connectors containing solder-plated socket terminals.

1.00

CAUTION
Protector units with solder+tedp”ns shoukj not be used on connectom with
gold-phted socket terminak. This comtnbation of @&-ng and conkt sud&wes
results in higher contact resistance and surface djgrsdabim of gol@lsted socket
tenninak

These protector units are also compatible with AT&T multistation protectors (188-,
189-, and 190-type building entrance protectors) and any other

connectors/protectors with a plug+xmpatible footprint configuration. All plug-in protector
units are characterized by the industry standard l/2-inch by 3/4-inch footprint with 5-pin
arrangement

1.07 The voltage-only protector units may also be used with the 1WI-type protector.
(See AT&T 831-480-125 for detaits.)
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2. Descx’ktion

2.01 The plug-inprotectorunits (Figure1) are categorizedby four types. The
protectortypes and their correspondingAT&Tand Bellcoredesignationcodes are

summarizedin Table A.

@@ Q%

3-TYPE PROTECTORUNIT 4-TYPE PROTECTORUNIT
OR OR

7AB-TYPE 7CB-TYPE

S-TYPEPROTECTORUNIT

Figure 1. Typical 3-,4-,5-, and 7-Type Protectorl.hits

Table A Plug-In ProtectorDescriptions

Protector Type AT&T Dealgnation Bellcom Deacriptbn
Designation Coda

voltage-only

Voltageand
Sneak CurTent

Continuity-only

3-Type 7A

4-Type 7C

Providesprotectionagainst
abnormalvoltagesurges
onk.

Includesheat coils for
sneakcurrent protection,
and devicesfor over-
voltage protection.

Dummyprotectorunits that
providecontinuityonly,
used only where protection
is not reouired.

Page2 May1993
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AT&T Standard ProtectorUnit Coding Scheme

EXAMPLE:

3B1A

A Carbonblocks
c Carbonblocks
E Generalpurposegas tWes
E-R REAapprovedgas tubss
E-W Gene purposegas tubes (widegap)

#5E gas tubes
: Bala

#
Soliistate

FS 5E Balanced W&stats

~ Denotes ● cObdAppbtbfl .

1 = Black StandardSeWce
2 = Green DeniedSewics
3 =Rsd special sewCe
4 = Yellow PBXBattery
9 = Whii Tip/RingRsversai
11= orange MinibridgeMar
12= Gray ContinuityOnly

~ Denotes- Housing Type

A,B=W-t~a~
c =Wmtestaccess

~ Denotes-Type

3-Type= Voltageprotectiononly
4-Type= Voltageand sneakcurrent
5-Type= Continuityonly

Note:The end of the housinghandle is typicallystampedwith synbls to furthsr
identifytypehppkation information.

May1993 Page 3



AT&T201-208-100,Issue5

Protector Unit Coding Scheme (AT&T Bellcore
Protectors)

EXAMPLE:

7ABOT

T~L Denotes - Test Access

T = Wtihteetacceee
= Noteetacceee

~ Denote- Color/Application

O= Black Standard Service (with protection)
I. Brown High-Exposure Customer Statione
2= Red Special Sentice
3 = Orange Bridge Lifter
4 = Yellow PBX Battery
5 = Green Denied Service
8 = Gray Standard Service (no protection)

~ Denotes- Balanced Voltage Limiting Capability

A. Notequipedwithbalancedvoltagelimitingcapability.

B. Balancedvol@e limitingcapability for COS, customer
Stations (includingHigh Exposure Customer Stations),
andT1-carrier with regulated power supply.

Denotes - Ty pe of Current Limiting Protection

A = Not equipped with anycurrent limiter.

C = Equippedwithnon-reeettingcumentlimiter.

Denotes - Intended Service

7. Baeii protectionforCOs, meetcustomerstations,
andT1-carrier with or without regulated
power supply.

Note: The end of the housing handle is typically SWWOd WM Symbls @ -

Page4
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3-Type ProtectorUNts — Voltage Protection
only

2.02 The Hype plug-inprotectorunits (Figure2 and Tables B and C) providevoltage
protectiononly, usingcarbonblocks,gas tubes, or solid-statedevicesfor vottage

limiting.(If sneakourrentprotectionis a oonoem,the 4-type protectorunitswith heat
ooilsshould be considered.)

Pigure 2 Typical 3-Type Rotector Unit .

2.03 The 35A proteotorunits are 1-11/16incheshigh and utilizeoerbonblwks for
voltage protection.

2.04 The 3BE-W proteotorunitsare also 1-11/16 inoheshuh and utilizewide-gap
331-RLgas tubes for voltage protection. Notethat the 3BE-Wseries has

replacedthe 3B-E serieswhich has been discontinued.

2.05 The 3CE-Wprotectorunits includetest accessthrough the tectorandare
intended primarilyfor use with 307-typeconnectorsfor SLP -96 ard SLC Series

5 carrierprotectionrequirements. Note that the 3CE-Wseries has replacedthe 3C-E
serieswhich has been discontinued.

206 The 3D1F prot or units inoludstwo 205A gas tubes and are intendedsolely for
J@use with 5E switohLNI (line networkinterfaoe)(312-typecorm r and

s126-typeconnectingblook)arrangement.The 3D1F and associated5E switchLNI
apparatushave been discontinued.

297 The 3B1E-Rand 3B3E-Rproteotorunits have RuralElectrificationAdministration
(REA)PE-60approvedgas tubes and are acceptedfor use by REAfor central

office and customerpremisesapplicatkm

2.06 The 3C1S and 3C3S protectorunits have balancedelectronicsolkkstate
voltage-limitingdevicesthat providesuperiorprotectionfor all applicationsand

are compatiblewith all AT&Tcentral office connectorsand buildingentranceprotectors.

May1993 Page 5
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Table B. Carbon Block and Gas Tube Protectorhits — Voltage Protection

Carbon Block Protectw Units

I Housing
Clmuit 1 Product
Application I Color I Stamping I Cods

Checkcable fault ] Green I $ 13B13A
(?ss Tube Protector Units

Standard Bkk o 3B1E*
R 3B1E-R
o 3B1E-W

●0” 3C1E*
●0” 3C1E-W

Servicedenied I Green I O 13B2E*
3B2E-W

Red o 3B3E*
Speoial R 3B3E-R

o 3B3E-W
“o” 3C3E*
‘o’ 3C3E-W

PBX batterv Yellow o 3B4E*.
II 13Eimr

5ES#’ LNb 1 Whtie I @ 1 3D1F*
“ Diacmtlnuad Availability(DA) (7-1-SS). The 3S4% are rep&ed t

the 3C-E’8 am repbed by 3C-E-W’11.

Comcode

102361779
102381787
102361795
102361803
103157228

103080395
105484248
104410147
104030671
104410166
103090403

104410154
103080411
105488255
104410162
104411128
104410196
103080429
104410170
103810665

3S-E-W&

The 3Btypa protectorunitsare compatiblewith AT&T 302-,303-,305,308-,310-,
31OM-,and 31l-type centraloffice connectorsand 168-, 188-, 190-,and 195-type
buildingentranceprotectors.

The 3C-typeproteotoruniteare intendedprimarityfor AT&T 307- and 309-typecentral
office connectorsthat do not have a separatetest fieid. However,3CSmayalso be used
with all AT&T300 seriesconnectorsand buildingentranceprotectorswheretest mcesa
through the protectorunit is desirable.
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Table C Solid-State ProtectorUnits — Voltage Rotection

Housing
Citwlt Product
Af@ication color Stamping code Comcode
AT&T Standard Black 3C1S 105514756

●S*
AT&T Special Red 3C3S 105695969

Bellcore- Standard Black 7AB0 106945066
●

Bellcore- Standard (with Black 99
●

7AB2T 106945074
test Dofts)’

Bellcore- Special Red 7AB2 1069454629
BellCore- special(with Red ● 0

●
7ABm 106945470

test ports)*

Bellcore- PBX Battefyt Yellcnu 7AB4 106945466
●

Bellcore- PBX Batte~ Yellow ● m
●

7AB4F 106945496
(with test pofts)’

Bellcore- ServiceDenied Green 7AB5 106945504a
Bellcore- ServioeDenied Green ● 0 7AB5r 106945512- -
(withtest ports)”

●

● BallooreSpdkdon TR-NWT400974 doaa notdacuaa pdaion d okcdtteatacceaa.TMa feature b

inmpomtd inbthekdioatd protaotorunitoulaamanuktumd hyAT&T. Wehaveackled a”T”to Uw

fmduotoodetoidantifY Pfotactorunitawfthteataooeea.

t BellooraSpedfioationTRM4KK)974 does notaddraaeprotdor oodeefor PBX Battaq oiroulb,and yellow

houdng odor ia Iiatedaa “Not in Uee” In Iaaue 1, datad Au@at 1991. AT&T OffWS this product in mapome

to ouatomarinterest and w have employeda produotoodeoondatentwiththe Baflooracodingaoheme.

7AB-Type ProtectorUnits — Voltage Protection
only

2.09 Likethe 3C1S and 3C3S protectorunits, the 7ABtype protectorunits (TableC)
have balancedelectronicsolid-statevoltage-limitingdevicesthat providesuperior

protectionfor all applications. They are also compatiblewith all AT&Tcentraloffice
connectorsand buildingentranceprotectors. They differ fromthe 3C1S and 3C3S in
that their breakdownvoltage rangeand other performancecharacteristicsconformto the
applicablerequirementsof BellcoreTR-NWT-000974.

4-Type Protector Units — Voltage and Sneak
CurrentProtection

2.10 The plug-inprotectorunitswhich provideboth overvoltageand sneakcurrent
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protectionincludeovewottageprotectionoptions of carbon blocks,gas tubes, or solii
state devioes(Figure3 and Tables D, E, and F). Heatooilsare utilizedto protect
againstsneakcurrent (abnormalovercurrentconditionswith associatedvoltageswhich
are too low to cause “firing”of the vottage-limitingdevioes).

2.11 The 4C-typeprotectorunits inoludetest accessthrough the proteotorhousingand
are designedfor usewith mnnectors that do not have a separatetest field such

as 307-and 309-typecentraloffice (CO)connectors.

2.12 The 4Btype protectorunitsare 2 inoheshigh, and the 4C-typesare 2-1/2 inches
high.

2.13 The 46-C and 4C-Cprotectorunits utilizecarbonblocksfor overvoltage
protection.

2.14 The 4BE-Wand 4CE-Wprotectorunits have two 331-RLwide-gapgas tubes for
generalpurposeovervoltageprotectionapplications.Note that the 4BE-WSand

4CE-WShave replacedthe 46-E and 4GE series, respwtiveiy, and the -E serieshas
been discontinued.

2.15 The 46-F and 4C-Fprotectorunits utilizetwo 205A gas tubes and are intended
phdy for 5ES@ switohprimaryprotectionapplications.

b8?194mQl

Figure 3. Typical 4-Type ProtecterUnit

2.16 The 4B9F and 4C9F protectorunitscontain a polarity reversingoircuitboard in
additbn to the gas tube protection,and are utilizedfor tip/ring reversal

applicationsat the oentraloffioe.Note that the 4B9C,4B9E, 4C9C,and 4C9E codes
have been discontinuedand replacedby the F codes.The 4611F and 4C11F protector
units are minibridgelifterprotectorunits. In additionto providingprotection,they contain
a miniaturesolickstatebridge lifter switchand can be used to bridge a maximumof four
subscriberlines to the same centraloffice equipment. Notethat the 4611C, 4C1lC,
4611E, and 4C11E minibridgeliftercodes have been discontinuedand replaoedby the
F oodes.

.
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Table D. 4B-Type Protection Unifs — Voltage and Sneak CurrentProtection

Carixm Block Protector Units
Housing

Cirwit Product Comcode
Application color Stamping code

Standard Biack None 4B1C 102904883

Senficedenied Green 4B2C 102904901

sDeciai Red 4B3C 102904919

PBX battery I 4B4C I 102804927

Reversering &tip White x 468(Y 102804976

Minibridgeiifter Orange None 4B1lC* 102804864

Continuityonly Gray 4B12Ct 103626016

PBX battery

Revemering&tip

Mhibridge iifter

Gee Tube Protector Units

Black o 4B1E* 103090437

4B1E-W 104401856

10 I 4B1F I 103550882,
Green I o ! 4B2E* I 103030445 “

1

I 4B2E-W I 104401864
lo I 4B2F I 103551016

Red

I
o 4B3E* 103080452

4B3E-W 104401872

lo I 4B3F I 103551024

Yellow 10 I 4B4E” I 103080460

I t 4B4E-W
,
I 104401880

1 1

t @ I 4B4F I 103551032

Whiie M 4B9E* 103080478

@ 4B9F 103551040

Oranae o 4B11E* 103080466

14 1 4B11F I 103551008

“DA (DieoentinuedAvailability).The 4B9C and 4B9E am mplaoedby 4Bm the 4B1lC and 4B11E are

replaoedby 4B1Ifi the 4B-Ee are replaoedby 4B-E-We.

t 4B12C ie ueed foroontinuily@ end doee nothave oerbonbboke orgm tube for pokotlon.

The 4B-typeprotectorunitsare compatiblewith AT&T302-,303-,305-,308-, 310-,
31OM-,and 31l-type centralofficeconnectorsand 168-, 189-,180-, and 195-type
buiidingentranceprotectors.

May 1883 Page9
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Table E 4C-Type ProtectorUnite — Voltage and Sneak CurrentProtection

CarbonBlookProteotorUnite

Housing

circuit Produot Comoodo

Applioetion Color Btemping code

Standard Blaok ● * 401C 103051470

Servioedenied Green 4C2C 103051438

Special Red None 4C3C 103051496

Red ● * 4C3G2* 104271101

PBX battery Yellow 103051504

Revema ring&tip Whfie x 4W 103051512

Minibridgelifter Orange ● * 4cll& 103051520

Continuityonly Gray 4C12W 103290755

GaeTubeProteotorUnite

standard ““ ~, ,

I I I 402E* I 102809453

Sewioe Denied “o* 4C2E-W 104401906
● *
o 4C2F 103324059

0 4C3E* 102869476

403 E-W 104401914

special Red 0 403F 103324067

“o” 4C3E-2$ 104271093
. .
@ 403F-2~ 104152152

“o* 4041? 102869484

PBX bettety ‘ Yellow 4C4E-W 104401930
● *
o 4C4F 103324075

Reveraa ring&tip White 4091? 102869492

:“ - 1033240s3

Minibridgelifter Orange “09 4C11 P 102869500
● *
@ 4C11F 103324042

● DiaoontinuedAvailabitHy(0A). The 4C9C and 4C9E are replaoedby 4C9R the4C11C and 4C1tE are
replacedby4C11 ~ the 4C-Es are replawd by 4C-E-W8.

t4C12Cisuaedfof continuityonlyanddoea nothavecarbon blockeorgaatubaeforprotaotbn.
f DA 4C3G2 (6/1/91); 4C3F-2 (1/1/92); 4C3E-2 (11/1/93).

The 4C-type protectoruniteare intendedprimarilyfor AT&T 307-and 309type oentralofffoe
oonnaotorsthat do not have a eaparata teat field. However, 4CS may aleo be usedwithall
AT&T 300 aerieaoonnectoreand buildingentranoeprotaotorawhere test acoeeathroughthe
protectorunit ia deeirable
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Table F. Solid-State ProtectorUnits — Voltage and Sneak CurrentProtection

Housing
Cimult Product Comcode
A~llcatlon color Stamping Code

AT&TStandard Black ●S* 4C1S 104386545

AT&TSpecial Red 4C3S 105605586

AT&T- 5ES# - Blad “ $“ 4C1FS 105605620
standard

AT&T- 5ES@ - Special Red
● $“ 4C3FS 105605646

AT&T- Low Voltage- Red ● s-75 ● 4C3S-75 105581066
special

BelbOre- Standard Blaok co 7CB0 106845520

Belkxre - Standard (with Black ●CO* 7CBOT 106845538
test ports)”

Beltcore- Special Red co 7CB2 106945546

Beilcore- Speciat (with Red ●CO* 7CB2T 106845553
test ports)*

Bellcore- PBX 13att@ YellUw co 7CB4 106845561

Bellcore- PBX Batte~ Yellow ●C** 7CB4T 1068455m
(withtest pofte)+

Bellcore- ServioeDenied Green co 7CB5 106945567

Bellcore- Sewice Denied Green ●CO* 7CB5T 106945595

(withtestpofm)+

● Baflcwa SpacMcafkmTR-NWT-000974 doaa notdewaa pmviaionof cimuitteat aowaa. Thb featureb
kuxupomtedIniothe In&dad pmtaotorunitoodaamanufactured~ AT&T. We have added a “T”to the

pmductcudatokfentffy fxotactorunitaudfhtaatacoaae.

217 The 4B12C and 4C12Cprotectorunitsdo not provideany protection,and are
intendedfor use with 310-/311- and 307-/3O94ypeconnectors,respectively,to

providecontinuityonly.

218 The 4C1S solid-stateprotector(SSP)is an attemativeto plug-inprotectorswith
carbonblocksor gas tubes for centraloffice, buildingentrance,and other

applicationswhere su@or protectionand improvedreliabilityare desirable.Fast
clampingat low voltagesas well as stable, quiet and truly balancedSSP performance
can signifkatiy reducefailure rates for both protectorunitsand protectedsurge-
sensitiveequipment.Where improvedprotectorreliabiiii is importantfor applications
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such as critkxl service lines,the SSP is idealbecauseof its

precisebreakovervoltage

perfectbalancebetweentip and ringbreakovervoltage

high surge-currentcapability

stable operatingcharacteristics

lowerpowerd~ipation which msuits from its lowon-statevottage.

The 4C3S-75SSP unit providesthe samebenefitsas the 4C1S solid+tate
protectorunit, but is int6ndedonly for buildingentranceand centraloffice

applicationson cirwits not subject to normal ringingvoltagessuch as those serving
d~ital terminals.

2.20 The 4C1FS and 4C3FSSSP units providethe samebenefitsas the 4C1S SSP,
but the breakovervoltageof th

#
units is slightly lower in order to provide

protectionappropriatefor those 5E switchcircuitswhich requirespecialprotection.

7CB-Type Protector Units — Voltsge and Sneak
CurrentProtection

2.21 The Bellcore7CB series SSP units (TableF) providethe same benefitsas the
4C1S. Theydtir from the 4C_S codes in that their breakovervoltage rangeand

otherperformancecharacteristicsconformto the appliie requirementsof Moore
TR-NWT-000974.

S-Type Protector Units — Continuity and/or
Ground Only

2.22 The 5-typeprotectorunit (Figure4 and Table G) providesno electricalprotection
and containsno carbon blocks,gas tubes, or heat coils. It is used to maintain

cirwit continuitybetweenoutsideplant and central office equipment.

Figure

Page 12

4 Typical 5-Type ProtectorUnit
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i

223

2.24

2.25

The 5A2D protectorunit, used to deny sewice, does not providecontinuityto the
centraloffice equipment

The 5A9D protectorunit containsa polarity-reversingcirwit board. Tip and ring
out are reversedfromtip and ring in.

The 5AGNDprotectorunit is a groundingdevice used to ground unusedfeeder
pairs for customerpremisesappliis.

Table G. %TypeRotector Units — Continuity Only — No Rotection

circuit connector Housi~ Product Comcode
A~lication AP@ication

color stamping
standard 302,303,305,308 Gray None 5A1D 100828288
Sefvice denied Green 5A2D 100828276
Special Red 5A3D 100828284
PBXbattery Yellow 5A4D 100828292
Reversering &tip White x 5A9D 102234481
Groundingtip &ring 188, 188, 190&195 Gray v 5AGND 105300578

BuildingEntrance
Protectors .

3. Characteristics and Applications

Instant Identification

3.01 All protectorunits are color coded to key you to a specificcircuit appiii. For
example,the red protectorunits for specialservicecirwits virtuallyeliminate

accidental intmuption of setvice for criticaldata or alarmcircuits. Symbolspermanency
stampedon the end of housinghandlesprovideadditionalapplicationand identifMion
informationfor craft Forexample,general purpose gas tube protectorsare stamped
with an O in a color that contra wti the housing~. Ta61esB, C, D, E, F, ~ G
showthe dom associatedwith the circuit application.

color Application

May 1893

Black Standardcircuit
Green Servicedenied
Red Specialcircuit
Yellow PBX battety
White Tp and ring revemal
Orange Minibridgelifter
Gray Dummy— continuityonly
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3.92 Full insertionof plug-inprotectorunits into the conneotorpanel interoonneots
outsideplant with centraloffice or customerpremisesequipme~ providing

electrioaiprotwtion.

3.93 Whenthe plug-inprotectorunits are properly insertedinto a terminalgroup on the
connectorpanel, they providecontaotsfor one pair as follows

(a) The central office applicathn will provide

■ Tip and ringto outside plant mnduotors (longpins)

■ fip and ringto centraloffice (shortpins)

■ Groundwhti also servesto propertyorient the protectorunit relativeto
the conneotorpad (centerpin).

(b) The atatlon application will provkh

■ Tip and ringto outside plantoonduotm or toward the centraloffke (long
pins)

■ Tip and ringtoward the customerpremises(shortpine)

■ Ground,which also servesto properlyorient the proteotorunit relativeto
the oonnectorpanel (centralpin).

3.94 Forshort-termtesting or servioedenial, protectorunits maybe partialtywithdrawn
to the “detent” position.When the protectorunit is pulled out to the detent

position,the central office or customer premises equipment is disconnectedto
isolateoutsideplant cable pairs for testing purposes. In this position,voltage protedon
is still providedon the outside plant oablepair. Removingthe protectorunit fromthe
oonnectoropensthe circuitand removesall protection.
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stiul’iDiM

3.05 The stampingor symbolsembossedon the top of the proteotorhousingidentify
certaincharacteristicsof the protectorunit.Tables B, C, D, E, F, and G showthe

stampingand tee-point holes for each protectorunit. The symbolsare definedas
follow

None (Blank)— carbon blocksor no carbon blocksor gas tubes in the case of continuity
only units

\ – resistorconnectedMween tip and ring terminafs

O“general putposegastubes

#— 205A gas tubes for 5ES@ switoh

x — polarity (tip and ring) reversingcircuitboard

S — general purposebalancedsolid-statedevice

$– 5ES@ rangebafarwedSSP .

R—REA-vedgastubes

s-75 — 75-voftbafancedSolk%tatedevices

V — ground@gdevke

. — BasicTelecommunicationsLine ProtectorUnit (TLPU),Voltage ProtectionOnfy

cc — BasicTLPUwith Non-ResettingCurrentLimiter

● ● — These are test points- actuaflyholesthrough the top of the protectorhousings
that providetest acoessviaa P2FLtest cord

3.08 For manyprotectorunit codes, a combinationof the symbofsis utilized.Proteotor
codeswith combinationsymbolsare noted in the tables for the 3-,4-,5-, and 7-

type protectorunits.
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overvoltiwe Protection

3.07 Forovetvottageprotection,three protectiontechnologiesare avaiiabla

■ CarbonBlocks

■ Gas Tubes

■ Solid-StateElectronics.

Carbon Block Overvoltage Protection

3.03 The carbonblock protectorunits (35A, 4B-C, and 4C-Ctypes) are intendedfor
use in low lightningrisk areas, typically,for applicationswherea technician is

availableto performexpected routinemaintenancesuch as mannedcentrafolficeswith
electromechanicalswitches.

(A)

(B)

(c)

(D)

Ovewoltage protection is accomplishedwith 3-roilsurge-limitingcarbonblocks
When voltage on a tip or ringconductorexceedsa predeterminedlevel (typiily
500 volts), the voltagewill be limitedby arcingacrossthe *mii air gap. If current
flow acrossthis gap is largeor persistsfor an appreciabletime (subsWinedpower
crossfaults), the protectorunit’sthermal overfoadmechanismwill operateand
the protectorunit will becomepermanentlygrounded(fail-safecondition).

Ca?bonblock protectorunits are discharge-typedevices. Applicationsare
primatily intendedfor mannedcentralofficeswith electromechanicalswitches.
The performanceand serviceIiie of carbonblock protectorunits are significantly
affected by use and operation,and techniciansmust be availableto perform
routine maintenanceto clear shortedor noisy protectorunits.Carbonblock
protectorunits lackthe precisionperformanceand setvice life of gas tube and
new solicktate protectorunits and are characterizedas havinghigh-maintenance
characterktics.

Typicalelectricalcharacteristicsfor carbonblock protectorunitsare as follows

DC Breakdown@2 kV/s Nominal500 volts

Surgebreakdownvoltage Nominal700 vofts
(@1 00 v/ps) Maximum1000volts

Insulationresistance 100 megohms

All AT&Tcarbon block protectorunits meet the Bellcorerequirementsper
Specifkation TR- TSY-000300,Issue 1, June 1985, Plug-h?CatbonBlock
Pmlwtom ibr LJsain CO Connectwsand BuildingEntnmce Terminala.
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Gas Tube Overvoltage Protection

3.09 The generalpurposegas tube plug-inprotectorunits (3BE-W,3CE-W,4BE-W,
and 4CE-Wtypes) are intendedfor mostcentraloffice andcustomerpremises

applicationswhere longersewice life, reducedmaintenance,and morepredictable
overvoltageprotectionperformanceare desirable.The newerwidegap, general-
purposegas tube proteotorunits are economicalalternativesversusoarbonblookunits
for protectionof oentralofficeand oustomerpremisesequipmentthat have an
overvoltagethresholdgrea r than 265 volts (typically,all eppliitions exceptoertain

&modelsof the AT&T 5E switch).

(A)

(B)

(c)

Fordigital centraloffke and PBXequipmentthat requirestig er DCbreakdown
S#voltageprotection,such as some modelsof the AT&T 5E switoh,the

epplioablegas tube plug-inproteotorcodes are the 4B-F and 4C-F. The
correspondingSSP is the 4C1FS (TabieF).

Forgas tube protectorunits,overvoltageprotectionis accomplishedwith 331-RL
wide-gaptechnol~ gas tubes (for

a
generalpurpose-W codes) and narrow-

gap 205A gas tubes (for the -F 5E switohcodes).Whenthe voltageaoroes
tip and/or ringwnduotors exceedsthe specifiedrange (typically,350 V DCfor
the W codesor 240 V DCfor the F ties), the voltagewill be limitedby arcing
acrossthe internalgap of the sealed gas tubes. The gas tubes will recoverafter
the potentiallydamagingenergyhas been dissipatedto ground. If current flow
acrossthe gas tubes is largeor pemistsfor an appreciabletime (sustainedpowef
faults), the protectorunit’s thermaloverloadmechanismwill operateand the
proteotorunit will becomepermanentlygrounded (fail-safecondition).

Gas tube proteotorunits are recommendedas preferredeconomicalalternatives
versuscarbon blockprotectorunits for all customerpremisesand unmanned
applicationssuch as remotepairgain systemsand unmannedoentraloffioes.
Gas tubes provide longerservice life (typically10 times longer)and require
signifkmtiy less maintenanceas comparedto oarbonblockprotectorunits.

May 1993 Page 17



AT37 201-208-100,Issue5

(D) Electricaland service life characteristicsfor the generalpurposegas tube W
codes (3BE-W,3CE-W,4BE-W,4CE-W)are as follows

Electrical Characteriatica

DC breakdownvoltage (@2 kV/s)
Surge breakdownvoltage (@ 100V/pa)
Insulationresistance(PE-80)
DC holdovervoltage (IEEE•C82.31-1987)
Vented breakdownvoltage (meetsULt reqts)
DC arc voltage
Giow-t@arctrMSitiOfl CUrreflt (/EEEC82.31-1987)
Capaciince (PE-80)
AC discharge (PE-80)
Maximumimpulsedischarge (PE-80)
Sneak current@ 88* F (20”C)

285-485volts
200-800 Veils
100 megohmstypicai
150volts typical
<1000 volts
20 Vottstypical
0.5 amptypical
c 10 picofarads
>85amps (llcycies@80 Hz)
20 K amps (8x 20 pawaveform)

<210 sec. @ 0.54 amps*

● For4B4E-Wand 4C4E-Wc 210 sec. @ 1.875amps

ServIca Life Characteriatica No. of OparaUonS

Short duration80 Hz AC
1 ~p 80 HzAC/1 S burst >80
10amps80Hz AC/l sburst >80

Continuous80 HzAC.5 amp 140seconds
Surges:

10arnp(10 x1000 pswaveform) >1000
100 amp (10 x 1000pa waveform) >100
300arnp(10x 1000 p.awaveforrn) >50

For the stated numberof operations,
VB, VL and RLvalues remainwithin
requiredrangesas follows
VB: 285-425VOttS
VL<1000Votts
RL > 10Mohms

“ /EEE is registeredtrademarkof Instituteof Eleotrki and EleohonioEngineere,Ino.

t ULieregisteredtrademarkof UnderwrttemLeboretoty,ino.
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(E) Electricalcharacteristicsfor the F codes (4BF,4CF, and 3DF) for 51%M#switch
protectionare as follows

Electrical Charaoterlstics

DC Breakdownvoltage (@2kV/s) 215-285volts
Surge breakdownvoftage(@ 100V/@*) 180-1000vofts
Insulationresistance@ 100V do 100 megohms
Capaciince <10 picofarads
Sneakcurrent@ 88” F (20’ C) <210s@o.54ampsf

● Wti a 5ES# switch,peaksurgevoltagesare limitedby diodes (seamhry
protection)incorporatedin the inputcircuitsof the line unit.

t For4B4F and 4C4FC21O sec. @ 1.875amps

Service life characteristicsare similarto that for the W codes.

Solid-State Overvoltage Protection

3.10 The newerfamilyof SSP units providesa premiumattemativeto both carbon
blockand gas tube protectorunits for centraloffice, buildingentrance,and ~

applicationswhere superiorprotectionand improvedreliabilityare desirable.Fast -
damping at lowvoltagesas well as stable,quiet and truly balancedelectronicSSP
performancecan signifbantfy reducefailure ratesfor both protectorunits and protected
surge-sensitiveequipment.Where improvedprotectorreliabilityis importantfor
applicationssuch as criticalservice lines,the SSPSare ideal becauseof their precise
breakovervoltage, lowerpowerdissipationdue to the bw on-statevottage,and h~h
surge-currentcapability.

(A)

(B)

Solid-stateovewoltage protection is accomplishedwith semiconductordevbes in
a designwhch ensuresexcellentbalanceacrosstip, ring,and ground. Upon
reachingthe specifiedbreakdownvoltage in eitherdirectionbetweenany two
conductors(tip, ring, or ground), the SSP switchesto a low-voltage,on-state
condtin, shortingtip and ring to ground simultaneously. Conductionand power
dissipationwill wntinue until the fault currentdrops belowthe holdingcurrent
The normaloff-statecondtin is a highhnpedance, low-leakagestate that
prevents loadingof the telecommunicationline. If the current flow acrossthe SSP
device is largeor persistsfor an appreciabletime, the heat coil mechanismswill
operateand permanentlygroundtip and ring terminals.

Ebctrbal characteristks for the varioussolki-stateprotectorcodes are shown in
Table H.
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Table H. ElectricalCharacteristic of Solid-State ProtectorUnits

Electrical 3C1S, 3C3S 4C1FS 4C3S-75 7AB_
Characteristics (@ 4C1S, 4C3S 4C3FS 7CB_
29*C)

DC BreakdownVoltage 220-300 v 215-260V 60-90V 265-400 v
@ 2 kV/s)*

Surge Breakdown 220-300 v 215-260V 60-90V 265-400 v
Voltage (@ 100V/pa)*

InsulationResistance >1OOMQ same Same Same
(PE-80)

DC HoldoverCurrentt 260 mA152V same Same same
200 mA/135v
140rnA/150v

On-stateVoltage (@ <1OV Same Same same
100A)

ResponseTime e 100nanosec Same same Same

Rated ImpulseCurrent 200A same same same
*
capacitance~ <100picofarada same Same Same

LineSeries Resistance <4 Q (4-types same same
only) (7CB_-types

only)

Operational -40” c to +75” c same same same
TemperatureRange

Sneak Current@ 68” F <210w@0.54A same Same Same
(20” c) . (4-typesonly) (7CB_-tyPee

only)

● Braakovarvottageeremainwithinthe apacifiadIlmitamgatdleeeof age, use, or cate+fifee d

t

*

5

appliedvoltage.

DO hofdovartact par /EEE (ANS1//EEECS2.3l 19S4) la uaad to eetabkehthe level d DO owant

fora apeoifledopen circuitvoltage inwhicha cfavioawillextinguishIn Ieee than 150 me.

knpuleadaoharge teatappliea200amp10X1OOOcumentwaveformbetween any h bng

terminals(T-R, T-G, or R4) or 100 amp 10X1OOOappliedaimultanaoualyto T-G and RQ Selow

rated irnpulaaourre@ the numberof oparationala unlimited

Capadtanoe ia measuredbetween any twotenninalaat a fraquenoyof 1 I(Hz at 1 V AC rmawithan

.

applied biaaof 50 V DO.
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4. Maintenance

4.01 Any protectorunits that are defectiveor sus~ed of being defectiveshouldbe
disoarded,except the minibridgelifters (4B11F and 4C11Fj. Returnthe

minibridgeliftersto the appropriateAT&T repair facilityfor repair.

4.02 If evidenceis found or if there is suspicionof abnormallyhigh voltageconditions
or contactbetweenCO mainframe terminations,Obsewethe following

preoautiorls

(1)

(2)

(3)

(4)

(5)

Identifyand markthe location.

Notifythe offioesupervisorand test center.

Notifyother employeeswho may have occasionto workon the frame.

Avoid all contactwith associatedframe terminationsuntil authorizedby the test
Oenter.

Wear insulationglovesto removethe protectorunit if the test oenterrequeststhat
the protectorunitsand associatedcircuitsbe inspeoted.

~ NOTE
Insulationglovesshall be mechanicallyinspectedbeforethey are used in
aocordanoewith AT&T 075-141-501. .

4.03 To remove protectorunits fromcircuitswhiih do not have abnormallyh~h
voltagespresent,grasp the handleof the protectorunit and withdrawthe unit

from the conneotorjack

4.04 When it is necessaryto removeprotectorunits from oircuitsthat are suspectedof
havingabnormalityhigh voltagespresent, insulationgloves (note in paragraph

4.02) should be worn in all cases.

5. Test Procedures

5.01 Protectorunits maybe tested withoutd~mbly by usingthe KS-20100 test set
andthe162Atest W

5.02 The KS201OO, L5 test set (Figures5 and 6) is used to test for the presenceor
absenceof tip and ringcontinuityas well as shortedor groundedproteotor

bboks. The KS-20100test set also providesa burnout feature to clear protectorblocks
shortedby carbonor dust ptutioies.For the KS-20100test set piece-pat rephcem~
see AT&T201-208-803.

5.03 The 182A test sat (Figures7 and 8) is used to test the minibridgelifterproteotor
units (4B11F and4C11F) for tip and ringcontinuityand for s~ed proteotor

blocks. It also tests the function of the 41OAswitchcontained in the proteotorunit The
182Atest set is housed in a conduit box for wall mounting.
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Figure 5. KS-20100,L5Test Set
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Figure 6 KS-201OO,L5Test Set Schematic Diagram

.
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Figm 7. 182A Test Set
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Pigure & 182A Test Set Block Diagram
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5.04 Forshoti-termtesting or servicedenial, protectorunits maybe partiallywithdrawn
to the “detent” position.When the protectorunit is pulled out to the detent

position,the central otfloe or customer premise equipment is disconnectedto isolate
outsideplant cable pairs for testing purposes. In this position,voltageprotectionis still
providedon the outside plantcable pair. Removingthe proteotorunit fromthe connector
opens the cirwit and removesall protection.

5.05

A

Three tests are providedin the followingparagraphsto test all the protectorunits.
The Wotectorunits are plaoed in three categoriesby color for testing.

DANGER
Teti”nga protectorunit while ti is disassembledoan expose the tester to
hazardous voltages.

6. Test Protector Units with Orange
Housing (Minibridge Lifter)

Purpose

6.01 This test checks for the presenoeof tip and ring continuityand checksthe
function of the 41OAswitchoontainedin the protectorunit

6.02 Proteotorunits that pass the test on the 182Atest set maybe returnedto servke
without further testing.

6.03 Protectorunits that fail the test on the 152Atest set mustalso be tested with the
KS-20100 test set.

6.04 Protectorunitswith shotts that “bum out” successfullywhen tested on the KS-
20100 test set must be retested,using the 182Atest sat.

Test Procedure

6.05 At the 152Atest set, performthe followingsteps

(1) Insertthe protectorunit into the test jack.

(2) Pressand hold the TEST pushbutton.

Indication: PASS (green)lampor FAIL (red) lamp lighted.

Commanc If neither lamp is lighted,check the 1/4AMP fuse. The FAIL lamp
may flash momentarilywhen the TESTpushbutton is first pressedand should be
ignored.
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(3)

(4)

(5)

Releasethe TEST pushbutton.

Indication: PASSor FAIL lampgoes off.

If the PASSlamp lighted in Step 2, removethe protectorunit from the test set and
plaoeit baok in servioe.

If the FAIL lamp lighted in Step 2, removethe protectorunit fromthe test set and
performthe test usingthe K&201 00 test set per Part 7.

7. Test All Protector Units Except
Those with Green Housing

-e

7.01 Thii test checksfor the presenoeof tip and ringcontinuityas well as defeotive
proteotorblocks.Also, attemptsare madeto “bum out” defeotiveoarbonblocks.

Test Set Preparation

7.02

(1)

(2)

(3)

At the KS-20100test set, petformthe foiiovvingsteptx

Pressand reieasethe Continuity R pushbutton.

Indication The CONTINUITYR pushbuttonshould light for a moment

ComrnenC If the pushbuttondoes not Iigm checkthe 1/4 AMPfuse.

Pressand releasethe Continuity T pushbutton

Indioatiom The Continuity T pushbuttonshould iight for a nmment.

CommenC if the pushbuttondoes not light, check the 1/4AMP fuse.

Pressand releasethe GROUNDpushbutton.

Indkatbm The GROUNDpushbuttonshouid light for a moment.

Comment If the pushbuttondoes not light, oheckthe 1/4AMP fuse.

Test Procedurt

7.03 At theKS20100 test set, performthe followingsteps

(1) insert the protectorunit into the test jaok.
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(2)

(3)

(4)

(5)

(6)

(7)

Indlcatlon= CONTINUITYR and CONTINUITYT pushbuttonsshould light.
GROUNDpushbuttonshould remainoff.

If indications of Step 1 are corre@removethe protectorunit fromthe test jack
and return it to sewice.

If both CONTINUITYpushbuttonsdid not light, removethe protectorunit fromthe
test jack and dispose (paragraph4.01).

If the GROUNDpushbuttonlighted,pressthe BURNOUTpushbuttonfor 2 or 3
seconds.

Indloation: GROUNDpushbuttonshouldgo off.

Comment If the pushbuttondoes not remainoff, repeat this step severaltimes.

If the GROUNDpushbuttonremainedlightedafter repeatingStep 4 several
times, removethe protectorunit from the test jack and dispose (paragraph4.01).

If the GROUNDpushbuttonremainsoff after performingStep 4 once or several
times, removethe protectorunit from the test jack and, if the housingis not
orange, returnthe unit to service.

If the protectorunit housing is orange, the unit must be retestedusingthe 162A
test set per Part6. If the unit fails the retest, return it to the appropriateAT&T
repair facilii.

8. Test Protector Units with Green
Housing

Purpose

8.01 This test checks for the absenceof tip and ringcontinuityas well as defective
protectorblocks.Attemptsshould be madeto “bum out” defectivecarbon blocks.

Test Set Preparation

8.02 Verifyoperationof the KS-20100test set by performingthe preparationsteps
listed in paragraph7.02.

Test Procedure

8.03 At the KS-20100test set, performthe following:

(1) Insertthe protectorunit into the test jack
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(2)

(3)

(4)

(5)

(6)

Indications: All pushbuttonsshould remainoff.

If indiitions of Step 1 are correct removethe protectorunit fromthe test set and
return it to service.

If eitheror both CONTINUIW pushbuttonslighted, removethe pmteotorunit from
the test jack and dispose (paragraph4.01).

If the GROUNDpushbuttonlighted,pressthe BURNOUTpushbuttonfor 2 or 3
seconds.

Indication: GROUNDpushbuttonshouldgo off.

CommenC If the pushbuttondoes not remainoff, repeat this step severaltimes.

If the GROUNDpushbuttonremainsoff after performingStep 4 onceor several
times, removethe protectorunit from the test jaok and return it to sewioe.

If the GROUNDpushbuttonremainedlightedafter performingstep 4 several
times, removethe protectorunit from the test jaok and dispose (paragraph4.01).

9. Associated Equipment and
References

,-

Associated Equipment

P2FL Test Cord (Comcoda103105266)— For protectorunitswith teat
points (AT&T201-206-106)

3D1F LNI ProtectorUnit Handle (Comoode643624194)— To remove
3D1F protectorunit (AT&T201-206-103)

KS-201OO,L5 Test Set (Comcode402632590) (AT&T201-20*1 06)

162A Test Set (Comcode103016549)(AT&T201-206-106)

A4H402, L1 ProtectorBreakdownTest Set (Comoode104271911)— For4CF-
type and 3D1F proteotorunits (AT&T201-20&106)
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References

Number

AT&T201-208-103

AT&T201-208-106

AT&T636-300-088

AT&T 636-320-100

AT&T 636-330-100

AT&T 63&330-105

AT&T 63M30-107

AT&T636-330-108

AT&T 636-330-109

AT&T 636-330-110

AT&T 63G330-111

AT&T680-122-010

Title

Toolsand Akfs — Distributingand ProtectorFrames

Test Equipment, Con% Plugs, WarningMarkers, Indicators,
and Insuktom

Cable Tem”Wting Appamtus — Selection— Distributingand
ProtsctorFrames

302-T~ Connectors— Desm”ption,Use, Instalkttion,and
Repai I%ucedures

303-T~ Connectom— Desuiption, Use, Inslalkition,and
Repair /%?cedun9s

305-T~ Connectors— Description,Use, lnstaMion, and
Repair Pnx@urOS

307-Type Connectors— Description,Use, Installation,ad
Repair Prvcsdures

30&Tp Connectom— Descn”~n, Use, Insfahtion, and
Repair pmcOdureS

309T~ Connectors— Desw”ption,Use, Installation,-
Repak /%voSdU#S

310- and 31OWTP Connectors— Descn”~, Use,
Instillation, and RepaiYProcedures

31 l-T~ Connectom— Description,Use, Installation,&
Repair I%XXXIUI19S

CustomerLoop Bridge Lii?e# — Applicationand Administration
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