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ROTARY HUNTING

ONE RING -
WITH OR WITHOUT DIAL TRAMSFER
AND CAMP-ON BUSY STATION LINR

CHANGES
B, CHANOES IN APPARATUA
B.1  Added

A diode - 3200 - "K* 1lon
snm-hM'-'qgtum

B.2 FRemoved ; ‘Replaced By
X resistor - 638 « K yesiator - B2A
1 ohml = !52 O =

option a® -option

D. DESCRIPTION OF CIRCUIT CHANGNS -

P.1 To inorease the power rating and to
. reduce the possibility of damaging
the reoiator if the "B" zalay falls to Te=-
lease, the K resistor - = 150 ohms -
"U* cption is removed ard rated MFR. DISC.

PELL TELEPHONE LABORATORIES, meonmm

DEPP, 5336-AMSI-FHR-PFT

Printad n U.8.A,

and 1s replaced by the K resietor - 625 «
"a" cption rated standard, .

P.2 ¥When this circult 1s used with incom-
ing trunks that provide bugy line
transfer, a diode 18 necessary to soreen
the 30 1FM to the telephone conaole., The
"A" dloda - 4200 - B option is Toquired AL
1amp repeating 1s not provided with the
telephone conmcole and the "B" diode - 1200 «
"B* option is required if the. lamp repeating
;a provided with the telephone console,
P® option 1a dealgnated and PE* and “B*
options are added and rated atandard.

D.3  Removal of the ground on number
contact of the ?D) relay will

this eircult cslling party control 1if

on is not provided, Thia gmund is desige-

nated as "A" option and will always %o

provided with camp-on {2 option), If campe

on i3 not providea “A" option will bde anltted,
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converse with sach other over the common basy
tons lewd. By adding the D or O resistor
{KorJe uons) to tha busy tone lead this
conversation is psovented. K option l.l )
required with an 306D ringt go‘nanehm 3
ptiolm ia required with an ringing .

0.2 § option (mted MFR, DISC.) and @
, option (rated Standard) are added.

DP.3 Cirouit Hotes 102 and 10% revised snd



9h9-01

Apps
Dilg. Iasus 540

WITH OR VITHOUT DIAL
mcm-oagusrsnm

CRAmES
P, DESCAIPYION OF CIRCUIT CHAMEES:

B muummmutmtm
;w&othlohmﬂnmu.

provided the tasgt cover e
mﬂmua.u:d- %:‘:1 m

from 9 of the wltoh.hektn cfthlhu

aok to allow testing -on feature
is add nddea on t “'Tu- *
dulml

BELS TELEPHONE LABORATORIES, INCOAPORATED

DEFT, 5330-JVV-BiL-IN



'M_

Mo hm

0 TP E e s,
%ﬁﬁ“‘mﬁn

WITH OR al. wnm
AND CRMP-OH BUSY SIAT LIngS

GHANGES
A. CHANOED AND ADDED PUNCTIONS

Aed tn a 1onal i‘entm to mtmt Laverd
calls is added.
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A. CHANOED AND ADDED FUNCTIONA .
A1 o provias dial COMMEGTOR CIRCULT

transfer

Transfer allews the ealled - ONE RING
-uuon to flash the awitechhook amd WITH OR WITHOUT DIAL TRANAYFER
operate a nu{ in the DPlal Tranafer AND CAMP-ON BUSY STATION LINE
Connector Applique Circuit whish ‘will
hold the original switsh traln amd

remove the (7) and (R) condenssrs from D.2 CADs 1, 2, and 7 are rated Nfr. Diso,
leads 't"n(ul)"ll (’ raitting the called and CAD 9 wvas added.
stations te dial tul auuu sfationm,
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WITH OR WITHOD® . ...
CAMP O¥ BUSY STATION LINR

TABLE OF CONTENTS PACE _SECTION X = GENERAL DESCRIFTION
eHPRAL DESCRYPTIO L OENERAL METHOD OF OPERATION

When this clrcult 1s aalzed by a se=
leator, it prepares the oireuit to recelve
two ao‘s of dial pulses lacea a hm..
lng ground to the mtch tngn

m-

When the digits are dialed into the
w:onnecter. it functions to find the called
line. If the line is fdle it will then
ring th- assoclated FBX station, . .

-

!rnun the station answers thn connecw
tor closes through tha call and called
euuns and sends yeaverse ba ry over the

TiR" leads to tha call.i.ng as a ehar;.
or supervision signal,

The "Canp-On™ featurs mlts tho
attondant to insure than an diroo-
tory call, walting to bs ennnectod
busy FBX Station will be nut.ounueauy con=
CANP ON TO BUSY nected to this station, vhen it becone
OPTIOR GSED SIFGLE LIHE OR
LAST LINE OF

available,.
_OF A BITTING CROUP . .. .
10, RELEASE OF COMNEGCTOR WHEN THE _&. GENERAL FUNCTIONS
CALLING PARTY IS LAST IO DIBe

8. ARDNGING TR CALLED

w DN RN N

3 (1) To respond to seiszure and a
_ o holding ground for the uhe
11, RELEASE OF SWITCHES BICK OF THR Yack of 3 conpector. -
COSNECTOR WHEN THE PARTE
IS LAST TO D 3 (2) To-step the shart in a nrtical and
] a rotar: mcetlon in uspmo to.
2. mr&tmmu:ﬂ- .

. . 3y mmetmmm«uu_
li:' Wm ;' (o) To pmcnt lﬁtmi& - thﬁ ean.ﬁ
2%, 3 (snoun-bmummmmn
‘.I.G- euncrm ! : idle 1ine in & FBX group. -

' : e~ * '(ﬁ)ﬁmmmulmnp.
: To relsase and vetwrn te normal wvhen
: £7) To x-
» 27,
.
L3
»- lector, relay (A) operates over the loop
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/ich in turn operates (B) which returns
pround to the l{eeva lead "3* for hold :
the switches in the train in their operated
condition, opens the releaze circuit for
this switch and prepares the circulkt for
the opsration of the vertical magnet, as
vell as preparing certain holding ecircuit
which v;l.{l described later. :

2, VERTICAL STEPPING

with (A) and (B) relng: u{:int.d o
the seizure of the switch.t d

ulses of the rirst digit operate re-
gensa (A) relay which will operate (C)
relay and vertical sagnet in series, to
step the shaft vertically. (B) and’ (C)
relays remain operated during this serles
of pulses since they are slow to releass.
As soon as the shaft moves ones vertleal
step,the original circuit for oparating
the vertical magnet 1s transforred from
V&g spring % to V@ spring & and the make
contact of (C). As scon as this serles of
pulses ceases (C) releases ard gcpu‘.l
the circuit for sending pulses agh
the rotary nagnst.

3. ROTARY GTEPPING

A set of impulses now aent out by the
calling dial will operate the rotary magnat
and step the shaft in a rotary direction.
{B) wuf remain operated as dur
stepping due to its slow release feature.
During the rotary atetpl-ns. (B) cperates
in series vwith the rotary net closes
a eircuit for testing the called line.
alse holds the pulsing circuit closed if
(i) operates when passing over a busy line.

%, TESTING THE CALLED LINB

Ir the firat terminal of a FBX group

called 1s busy, ground is found on the "3

end "H" leada, since the ecircult arrange-

ment is such that the *5" and "H" leads -

are strapped together on all lines of the

group except the last line of the mm
ced on

.and the guardin otential
X s_g be plung}‘on the "H"

"5% lead will
lead. The guarding potentisl ¢n the ™s*
lead will operata re (i) vhich will
lock up through its front contact when (E)
releases at-the end of disl pulsing. With
(H) operated and (E) released, a path is
rovided for operatl.:: (Q). over the "p*
ead which 1s grounded as above desoribed.

%» ROTARY HUNTING

The conditions as descrided in Testing

the cuntg'un: have elb:emagmut tt:
operata rotary magne ch vill s
vipers to the next ahd opn.

the ovparate path of the (G) vhich
releases. If tha second t is lnan
{H) rolay will recain operated ard (G)

pain operate rteppinz the svitch to the
=axt terainal. This operation wvill continm

vortiocal:

-wind and fully

G R e A

until sither an idle line 13 found or unti

. the last line of the group is reached vhep

the 8 and H terninals ares not strapped
together. In this case, if the line is
busy, the "S” lead will be grounded ard
relay (H) will remalin opsarated, but (G)
relay will not afain operate dus %o the
fact that there i3 no ground on the H vlg::
During the hunting opsration just deseri
{J) did not operate dus to the fact that 1
pust opsrate in series with (G), and the
ground on the "H® lesd, which operated (0)
shurited out (J). As soon as the last
terminal of the group is reached, (J) will
operate, since there i3 now no airn:n:.ml on
the "H" lead, and lock to A lead vhich 1s
grounded by IB). Relay (J) puts the 60 -
IPM besy tone and 60 IPM busy flash 1if
requlred, back to the calling party and
together with (H) keeps the "5" wiper lead
open toward the switch, If tha switeh in
rotating rinds an idle line, (H) will re-
lease and the switch will cut through to
the called line -az described below.

6. ?IRS_'!LIIIIWM-

If the rirst line of the group dialm
as abowe described is idle (H) and {G) wil
not operate, there will be no furthar rotm
motion of the switch, and the switch will
tea 124 a_position to eut through to the
“n [ ]

7. CUTTING THROUCH TO CALLED LINE

As socn as an 1dle line i3 [ound in

ths called gro:g u(ll:) will operate through

its prmr{ wi from battery on the
8leseve of the called line to ground on the
front contact of (B). This 5round acts as
a4 guarding potential on the "3* lead unti)
(xf operates and puts ground on the Mg*
lead. The circult throogh ths primary
wind of {X) serves to operate cone
tacts and 2B of tha ro ch closes
a local egircult through ite Secopdary
oparates the relay. 7Thi
c¢ircuit 13 palntained until tha sviteh
releases, The operation of (K), (1)
cloaes the tip and ring wipsrs fhrough to
the ringing leads on (F) for automat
ringing the called atation, (2) places

30 IFM on the "F* lead as a station r!.nziq
indication to the attendant on attendan
originated or completing calls, (3)
connects ringing induction to flu
ond over the ring lesad,

8. nmmm(:mmuirm-

. . Hegative superimposed r 18 now
hpro'ue& on the en.ueso;im mmh the
vind of
wntil the
od station answvers whersupon (F)
tha Curront 1 1te prisary vindlngs The
curren -} ’ ..
secondary winding being ensrgized,
and it recains opars
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mtil the switen reieases. tThe operation
of this relay conneucts the talking leads
through to (D} which aupplies tukm.bnt-
tazy to ths called station., The ¢ a4
and the calling stations are nov conneoted
for talking purposes through the 2 nf coa=
densers connected in the tip and rm
leads. (D) then operatss to reverse -
tery and ground from the (A) reslay %o the
ciﬂ.tng party for registration or supar~ .
vision. . - .

9. CAMP ON TO BUSY LINES "Z® OPTION USED .

SIKGLE LINEOR LAST LINE OFA HUNSING GROUP -

When the attendant, in attempting to
complete an incoming eali to a PBX statien,

Ifinds the station busy, shes may enp .
H hed w’%. . -

"Camp On®. This 1s accomplis

operation of a key in the attendant posie
tion, which superimposes 10 volt positive
battery on the jJack sleeve of the conneg-- °
tor. A semi-conductor dlode in the connec=
tor separates this 10 volt positive signal
from sleeva ground and passes 1t to ths (£)
Canp On relay. This r ope:ntas. por=
mitting the connector to test the

station “H" lead. If the connector f
battery on the "H* leed tho (J) re will
renain operated and the connector net
canp-on. If the comnector finds the "B

1l open, indicating that no other c¢alls
are eampe& on or are testing t? husy .
station line, the (J) relay releoases. The
{J) relay released (1} locks the (Z) relay
‘operated, (2) places resistance battery on
tgo bt + ieaﬂ to prevent other calls gsu
eanping on to the line, (3) removes IPM
busy tone from the "I and "R* laads, teo
indicate to the attendant that ths call is
canped on.
availlable ground is removed from, and bat-
tery 1s placed on the "S™ lead, releasing
relay (H) and ogperat relay t!). Tha

{H) relay released, relenses the (Z) relay,
renoving the camp on condition from the
connector. The (X)' relay operated comnects
ringing to the called station and the con-
nector functions per paragreph & to cannect
ths walting call to the called station.

10. RELEASE OF CORKECIOR WHEN THE CALLING
PARTY IS LAST TO DISCONRECY

I the called station dlaconnacts
before the calling statlon, (l‘ﬁ’is released
and vhen the calling station connects,
{A) and {(B) will releass sni ground will -
be removed from the sleeve lead “5" allovw-
ing tha switches back of this switeh to
retwn to normal. (F) and (K) vhich were °
held operated from a contact of (B) will
also release and ths releass ngnt of
this switch will bs energized retula
the shaft to its nomsl p?nl-.

1l. RELEASE OF SWITCHES BACK OF THE
CONNECTOR WHEN THE CALLED PARTY IB
LAST TO DISCONMECT .

" If tha calling

.. to normal.
13 THDIVIDUAL LINES

When the called station bscomas )

orated and through its front contact, hold
(K) and (P) operated, thus maintnlnini the
path for holding the (D) oporated a3 long -
as the called party does not disaconnect,
arty now dlaconnects, (A)

and (B) will release and a pulie viﬂ. be
sent to (E) duo to the slow releass action
of (B). (E) will operate and momentarily
remove the ground upon the sleeve lead ™3®

would otherwise be suppllied through
ths primary winding of (K). This momentar;
opening will allow the switches back of
this connector to release and upon the re-
lease of (E), a guarding potential will ba
placed upon the sleeve lead "S" through th
{r.'l.nary winding of (X). The resistance K
8 placed in the c¢lrcult to prevent the
rotary magnet from operating when (B)
gperates to remove the ground to relecass
the switches back of this comnector.

12. RELEASE OF CONNECTOR WHEN THR CALLED
PARTY IS LAST TO DISCONNECE "

When the called party disconnects,
(D) w11l release and the release magunet
will now be energized through the back
contacts of relays (A), (B), (K) and (D)
‘and the vertical off-normal s{r:lngs 1
and 2 whereupon the switch will return

"It 23 possible to use the lines
connected to this switch as individual
lines by leaving the strap open betueen
‘the bank contacts of the Hs8" and “H*
leads which will cause the switch to
function ‘the same as the last line of -
a PBX groups. .

1%, PERMANENT SIGNAL

If the called astaticn remains on the
line after the calling end dlsconnects, th
{D) relay remains operated and relays {A)
and (B) release. Ground i+ placed on tha
“PS® lead %o the alarm c¢irc:it, The alarm
circuit witl sound the Pervanent Signal
alarm if the called staticn falls to dise
connect after-a 20-30 minute interval.

1%, TEST JACKS

" Springs 1 and 2, may be used for mak
ing local tests on this switch to cause it
to function in the same manner as deseride
for an originating ¢all. Spring 5 may be

‘used to test buay flash for operator

Orl‘mm ﬂn’. . ]
16. COFTACT PROTECTION

Contact otoction anit B 1a
to reduce spar at springs of
vhen this relay operates. The € unlt ra-
duces sparking at ths contacts which open
the stepping magnet circuits,

1.
rovide
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mtil the switen reieases. tThe operation
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through to (D} which aupplies tukm.bnt-
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and the calling stations are nov conneoted
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When the attendant, in attempting to
complete an incoming eali to a PBX statien,

Ifinds the station busy, shes may enp .
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"Camp On®. This 1s accomplis

operation of a key in the attendant posie
tion, which superimposes 10 volt positive
battery on the jJack sleeve of the conneg-- °
tor. A semi-conductor dlode in the connec=
tor separates this 10 volt positive signal
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mitting the connector to test the

station “H" lead. If the connector f
battery on the "H* leed tho (J) re will
renain operated and the connector net
canp-on. If the comnector finds the "B

1l open, indicating that no other c¢alls
are eampe& on or are testing t? husy .
station line, the (J) relay releoases. The
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tgo bt + ieaﬂ to prevent other calls gsu
eanping on to the line, (3) removes IPM
busy tone from the "I and "R* laads, teo
indicate to the attendant that ths call is
canped on.
availlable ground is removed from, and bat-
tery 1s placed on the "S™ lead, releasing
relay (H) and ogperat relay t!). Tha

{H) relay released, relenses the (Z) relay,
renoving the camp on condition from the
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ringing to the called station and the con-
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and vhen the calling station connects,
{A) and {(B) will releass sni ground will -
be removed from the sleeve lead “5" allovw-
ing tha switches back of this switeh to
retwn to normal. (F) and (K) vhich were °
held operated from a contact of (B) will
also release and ths releass ngnt of
this switch will bs energized retula
the shaft to its nomsl p?nl-.
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CONNECTOR WHEN THE CALLED PARTY IB
LAST TO DISCONMECT .

" If tha calling
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When the called station bscomas )

orated and through its front contact, hold
(K) and (P) operated, thus maintnlnini the
path for holding the (D) oporated a3 long -
as the called party does not disaconnect,
arty now dlaconnects, (A)

and (B) will release and a pulie viﬂ. be
sent to (E) duo to the slow releass action
of (B). (E) will operate and momentarily
remove the ground upon the sleeve lead ™3®

would otherwise be suppllied through
ths primary winding of (K). This momentar;
opening will allow the switches back of
this connector to release and upon the re-
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placed upon the sleeve lead "S" through th
{r.'l.nary winding of (X). The resistance K
8 placed in the c¢lrcult to prevent the
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gperates to remove the ground to relecass
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will now be energized through the back
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‘and the vertical off-normal s{r:lngs 1
and 2 whereupon the switch will return

"It 23 possible to use the lines
connected to this switch as individual
lines by leaving the strap open betueen
‘the bank contacts of the Hs8" and “H*
leads which will cause the switch to
function ‘the same as the last line of -
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If the called astaticn remains on the
line after the calling end dlsconnects, th
{D) relay remains operated and relays {A)
and (B) release. Ground i+ placed on tha
“PS® lead %o the alarm c¢irc:it, The alarm
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