
BELL SYSTEM PRACTICES
Plont Ser ies

I .  GENERAT

1.03 Induct ive noise, as used in this
caused by telephone plant being

electromagnetic field of:

. Power circuits

o Transformers

o Neon lights

o Fluorescent lights

o Office machines
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section, is
within the

2.O2 The balance-lo-ground of the customer station
sets is often the controlling factor in the

susceptibility to inductive noise.

Note: The unbalance between the two sides
of a line which has only the capacitance
afforded by the air dielectric between the tip
and ring shall not exceed thr.ee volts on the
meter at the local test desk.

2.O3 The unbalances due to nongrounded ringers
are small and noise resulting from the action

of induced voltages on these unbalances is usually
negligible.

2.O4 The steps required for the control of inductive
noise (in order of practical application) are:

(t) Balance line

(2) Install 3-element

(3) install 4-eiement

(4) Install solid state

tube

tube

ringer isolator

Such fields create foreign voltages on the telephone
circuit. Unbalance of the telephone circuit will
result in noise and low frequency hum. The purpose
of this section is to show methods of balancing or
isolating this condition.

Station apparatus and associated wiring
should not be located closer to possible
s(rrrrce$ of  induct iue noise than the
*paralions specified in the sections
t'rtrcrirt$ wiring, clearunces, and xtalktn
st ' l  l tx ' t t l i t t t t .

2. CONTROL OF INDUCIIVE NOISE

2.01 I'oor insulirlion or rcsislance unbalance of
tirt' Lr'lt 'phonc circuit, cont,ributes to noise

rcsulting fronr intluctive interfercnce. Locating
tntl e lirninatirtg Lhe cause of high leakage or
rcsisl.:rncc unbalance may adequately solve the
problem.

3. STATION RINGING BRIDGES

3.01 B-type ringers, which are manufactured with
magnetic iron core ringer coils, have red-striped

markings on both coil covers. These red-striped
ringers are lower in impedance and increase the
susceptibility to inductive noise when used for
grounded ringing.

3.02 Al l  loW-imJledancc r ingcrs on grounded
rirrging l incs l roubkrr l  wit ,h inr lur: t ivc noisc

shoukl bc rcpl:tccrl by high-irrrgrcrl:rncc c:rlracilor-lypc
ringing bridgcs.

3.03 The high-impedance station ringers connected
on each side of a line should balance within

certain limits. Section 500-114-100 lists figures as
units of unbalance which may be applied to the
various station ringers to determine the unbalance
between the two sides of the line.
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3.04 \Vl icn induct ive noise is excessive on l ines
rvit,h high-irrrpedance caltacitor-type grounded

ringing br i t lgcs, tubcs or r inger isolators may be
uri l izcr l  to nt inimize the cf fects of the induced
vol tagc.

3.05 I ' rom the standpoint of  suscept ibi l i ty to
inr luct ive noise, a grounded stat ion r inger

ctluippcd rvith a tulle or ringer isolator is equivalent
to a nongrounrled ringer (provided the induced
voll:rgc befwccn the line and ground is not high
orough fo cause conduction of the tube, or exceed
the linrils of the ringer isolator, and that tip party
identification is not used).

4. MULTISLOT COIN STATIONS,

Nole: A coin collector normally requires a
subscriber set to provide talking and ringing
comllonents whereas a coin telephone has all
components within one housing.

4.01 Dial and manual prepay coin collector and
235, 1235, and 236 coin telephone lines are

susceptible to inductive noise in exposed areas.
Older types of prepay coin collectors have a large
shunt unbaiance caused by the connection of the
coin relay from one side of the line to ground.
Later types correct this unbalance by use of
center-tapped 1018 induction coils or 425- or 4010-type
nelworks with the coin relay connected from the
center tap (balance point) to ground.

4.02 Where noise problems arise with older type
coin collectors, it will be necessary to replace

tlrc coin collcctor with one employing a 425- or
4010-type nctwork.

'Ilte single slot coin telephone (1A, 2A
tV pc) is ntuch less suscept ible to
ind.uctiue noise and should be used in
place of ntultislot coin collector/tele-
plutncs ltt effectiuelg reduct inductiue
ht lcr fcret tc<: .

4.03 On coin col lcctors, carth potcnt ial  or long
krolrs nrirv inLcrfcrc rvith the proper operation

oi thc coin rcla.v. ll i irtlr potcntial may be either
l losi t ivc () l 'n\ 'gt t ivc.  I f  ncgat ive,  i t  opposes the
nt 'g:r t ivc coin l lu l te '11'  and rcduces lhe coin return
r lnsc; i I  l losi t ivc,  i t  reduccs thc col lect range.
St ir t iort  cquipntc.nt is avai lable which employs a
sensilivc- rclrr.v (536) rvircd in series with the coin
rclirl ' rvhich, rvhcn it opcra[es, effectively parallels
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the tip and ring conductors at lhe station and thus
reduces the total resistance in the contrbl path
after the user hangs up. In dial  of f ices, coin
col lector return currenl is normal ly appl ied to the
tip and ring conductors at the central office.

4.O4 Refer to Section 506-215-404 for the 6858
subscriber set employing an 536 relay.

4.O5 The electromagnet associated with l0-cent
operation is conneeted in series with the

line. In order to minimize the effect of the
electromagnet on transmission, a 452A or 4528 4-uf
capacitor is connected in parallel with it. In areas
of low-frequency inductive interference it may be
necessary to increase the size of this capacitor to
keep the noise pickup within acceptable limits. A
D-180327 Kit of Parts (F'ig. 1) is available for this
purpose and is intended for use in all 200-type
coin collector/telephones using a 425- or 4010-type
network. It replaces the 452A or 4528 capacitor.

Fig. l-D-t80327 Kit of Ports

4.06 The D-180321 Kit of Parts will not fit in
the 3-slot panel, 235- and 1235-type cover

telephones.

5. DEVICES TO MINIMIZE INDUCTIVE NOISE

5.01 Three different electrical devices may be
used to minimize the effect of inductive

noise.

. 426-type, 3-element, gas-filled cold cathode
electron tube

. 425-type, 4-element, gas-filled cold cathode
electron tube

. P90D011, solid-state ringer isolator



5.02 'l 'ablc r\ shorvs usagc of the tubes and ringer
isolator for thc various party services.

5.03 ' l 'ubc cr luippcd sels usual ly require ei ther
supcrirnposed ringing (ac ringing voltage plus

a r lc l r i i is volLuge),  or a pulsat ing r inging current,
in orr l t ' r  to i lssurc sat isfactory r ingcr operat ion. I f
a sui tablc sul ipl f  is not avai lable, tube equipped
scts cnrtnot irc used.

5.04 ' fhc l imitat ions on the number of tube
cquilrpcd ringing bridges and the permissible

loop rcsistance are more restricted than for regular
citlracitor-type ringing bridges. The reduction in
lirrritaLions is different for various central office
ringing arrangements. For the limitations, refer
to Scction 500-114-100.

5.05 Tube equipped sets may be used on Z-party
lines provided tip-party identification is not

required.

3-ETEMENT TUEE (426-TYPE)

5.06 The 426-type 3-element tube may be added
to high-impedance grounded r ingers to

minimize the effects of inductive noise.

5.O7 When 3-element tubes are used to combat
inductive interference, station ringers should

be connected as shown in Fig. 2.

5.08 For positive stations on lines experiencing
inductive interference, induced noise voltages

of 20 to 30 volts RIVIS may be sufficient to cause
the control gap to conduct. This conduction
("flashover") will result in noise (sputtering) on
the line during conversation.

5.09 For negative stations, the control gap is
bridged across the line, and the main gap
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is connected between the line and ground in series
with the ringing bridge (Fig. 2, negative stations).
The main gap will normally withstand ?0 to 80
volts RMS of induced noise before "flashover"
(conduction) occurs.

5.10 For additional information on the 3+lement
tube, see Section 501-320-100.

4-ETEMENT TUBE (425-TYPE)

5.1| The 425-type 4-element tube may be required
in cases where the induced voltage on the

telephone line exceeds the values for satisfactory
operation of the 3-element tube.

5.t2 The control gap of the 4-element tube is
bridged across the line (and the main gap

connected between the line and ground) for both
positive and negative stations (Fig. 3). The line
is protected from induced noise by the high
breakdown point of the main gap.

5.13 For additional information on the 4-element
tube see Section 501-320-100.

RTNGER TSOTATOR (D-r80036 Ktr OF PARTS)

5.14 The P-90D011 ringer isolator (furnished with
kit) may be used in those cases where the

central office is not equipped to handle superimposed
ringing (see 5.03).

5.15 The ringer isolator is intended for use with
all grounded ringers except those used in

4-party full selective and 8-party semiselective
ringing service (F'ig.  ). Thr ringer isolator may
be used at subscriber stations requiring tip party
identification. Identification connections are made
in the normal manner, but only the 2650-ohm

TABTE A

DEVICE 2.PARW
+PARTY

FUIt SELECTIVE
NINGING

/|.PARTY
sErtlrsEtEcItvE

RINGING

8-PARTY
SEMISEIECTIVE

NINGING

z.PARW WIIH
IIP PARTY

IDENTIFICATION

3-Illement Tube a a a a

4-Element Tube a o a a

Ringer Isolator' a a a
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MTG CORD FOR
OESK TYPE TELEPHONE

OR LINE WIRE FOR
WALL TYPE TELEPHONE

I( FOR -TIP STATION REVERSE TIP AI{D
RING LEADS AT CONNECTING ELOCX
IOR EQUIVALENTI.

MAII i I  GAP

MAIN ANODE

(8X )

CONTROL
GAP

-  RING STATION *

r?o,oooo

426A ELECTRON TUSE

CONTROL
ANOOE

2650Il

* ' I  FOR +TIP STATION REVERSE TIP Ai IO
RII{G LEAOS AT CONNECTING ELOCX
(OR EOUIVALENT)

r20.oooll

4264 ELECTRON TUBE

+ RING STATION **

Fig. 2-3-Elemenl Tube, Typicol Ringing Bridge Connections

t

(s-R)

c4a
RIN6ER
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MTG CORO FOR
OESK TYPE TELEPHONE

OR LINE WIRE FOR
WALL TYPE TELEPHONE

{R}
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* FOR -TIP STATION REVERSE RING
AND TIP LEAOs AT CONNECTING ELOCX
(OR EOUIVALENT)

(s)

(s-  Rl

col{TRoL
GAP

MAIN CATHOOE

MAIN GAP

MAIN ANODE

(  BK)

82.OOOO
CONTROL
AI{ODE

- RING STATION *

** FOR +TIP STATIOI{ REVERSE RING
ANO TIP LEAOS AT CO'{ ' {€CTING SLOCX
(OR EOUIVALEIIT)

rs.oooo

425A EL€CTRON TUSE
c4a

R INGER

+ RING STATION **

/ 7 swrrcxrric 26308 
i

9ff:n / / 
oo" 

(Y) (Rl

Fig. 3-4-Elemenl Tube, Typicol Ringing Bridge Conneclions
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idcnt i f ic i t l ion c i rcuiL should be uscci .  Onc r inger
isolator is rcquircd for each grounded ringer (I. ' ig. 5).

i- al 'g I ' irtcs equipped rtt ith ringer isolalors

t :  5 l  cartr to l  be tested lor  conl inui ty by
\  

- l :\A\  ct t t tucrt l i<tr ta l  lest  desk procedures.
.S i\a ' l ' l t is derice should be installed in such

e ,rtantler as not to interfere uith
electrical or mechanical operation of
the te lephone set.

TYPICAL TELEPHONE
S E T CONNECT ION 

' (

5.16 !'or additional information on the D-180036
Kit of Parts (ringcr isolator) see Section

501-375-i00.

5.17 If situations are cncounlered where induced
voltage exceeds the capabilitics of the electron

tubes and ringer isolator, the problem must be
referred to the proper supervision for other
corrective arrangements.
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RINGER
SIGNAL

tT RING STATIOII .  FOR TIP STATIOI{ REVERSE TIP AND RING
LEADS AT COIi INECTING BLOCK (OR EOUIVALENT).

t  usE spARE TELEPHoNE sET TERMTT{AL oR o-r6t4o8 coNNEcroR.

Fig. 4-Ringer lsolotor, Typicol Ringing Bridge Connectionr

L-

i i i . , i  , ! r , , , t ;  Rli TRIGGER i:iiirli i ',i 'iib-Hil :';.i:.ii (R) i,,,iii t. tooK
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LEA0 i,.,r:t.oEsrc 
,..,....i

:|::::i:,::

RITIGER ANO TEL SET
CON NECT ION S
(oFF HOo(l

TRIGGER
SIGNAL

tiili
0-t6t48B coNi lEcroR

Fig. S-Ringer lsolotor Conneclions for Tip Porry ldenrif icotion-2650 Ohms
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