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For technical as51stance on thlS product
please contact elther of the following:

~ Teltone Corporatlon Field Serv1ce
10801 = 120th Avenue NE
Kirkland, Washington 98033
(206) 827-9626 ' '

Teltone Corporation Field Serv1ce :
3401 Normanberry Drive
Suite 134 -
East Pomt, Georgia 30344
 (404) 763-2277 S
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L GENERAL’

'1.01  This section describes . applieetiom L

operation, installation, and “mainte-

' nance of the TELTONE® M-487 Off—Premxm.~;" :

Superwsmn Control and Llne Card.

1.02 ThlS practlce is relssued to add warnmgs_ S
 about the use of long-line adapters or.
repeaters and grounding the M-487, %o .

change the ring detect specification and to
incorporate the FCC Part 68 approval of this -
product. The previous reissue supplied - “infor-

~ mation about the option settings and" adﬂed

speclflcatlons for the M -487-02.
2. CONCEPT |
2.01 The M- 487, shown in Flgure 1, p:ear'-,

. forms both normal line card functioms.
for a Key Telephone System {(KTS) and

supervision " of an off—prem1ses extension =
(OPX) or off—premlses KTS line.” Two models .

are. avallable, the M-487- -01 and -02. They

_are identical except that on- and off-hook o
\ recogmtlon timing has been 1engthened for
~the M-487- 02 : :

®TELTONE is & reglstered trademark of Teltone Corporatlon S
Copyright © 1982 by Teltone- Corporatlon :

TCI Library: www.telephonecollectors.info - Prmted in U.S. A - . Pege 1



- SECTION 487-100

3 1/2v

INSTALLATION
INSTRUCTIONS

PIN 18
OPTION SWITCH

MUSIC ON- HOLD OPTION JUMPER

HOLD LAMP SOURCE OPTION JUMPER

RINGING SOURCEIOPTION JUMPER

- Figure 1 M-487 Off-Premises Supervision Control and Line Card -

12.02 The OPX phone (or KTS line) is able to -

‘ break hold and cause ‘the KTS phone
lamp to light. The KTS phone is able to put
the OPX phone (or KTS line) on hold. Only

Tlp and Ring connections are necessary at-a

non key OPX phone. The M-487 may be used
in any 1A or 10A type Key Service Unit, One
M-487 is required per line in each key unit.

2.03 The M-487 “includes the following
standard lme card features .

Page 2

 Pickup and hold of a CO or PBX line

Audible line signal or common audible

signal control on in'coming call

Flashing lamp 1ndlcat1ng mcomlng call
.on line

Steady lamp indicating busy condition .

Winking or steady lamp indicating hold -
-condltlon

~TCI Library: WW\:/v.teIepvhvonec‘oII‘ectors.info
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® Selectable ring state time-out on

incoming calls (to accommodate - m—
terrupted rmgmg) ' :

e Maximum loop. res_:istiance.‘ of 14'001,

.-ohms:.

_O,T-;Delayed hold .release durlng dry eir-
cults :

e 'Trunk bypass (talkmg cireuit to CO of
PBX line maintained durmg power,

E fallure)

: '2:".04b | The M- 487 prov1des the followmg ad—

ditional standard features. ,

Y ) Musm?on-hold” inputs (s1ng1e“and“ bal-_

anced) (also compatlble w1th WECo
498A)

@ Off-premises phone _superv'ilsion '

- Off'-prem,‘is'es on .h‘old—all'loop length
‘conditions up to 1400 ohms’

® FCC Registration.

2. 05 Opti.onal feature settings are available
~through: an Option Selection” Switch .
fand option strappmg These settmgs 1nclude

the followmg

Strappmg optlons (usyi.ng easily
plugs) .
o Steady or wmklng hold lamp
e Interrupted ‘ steady, or ;common

(ground) control to rmger

® Balanced or smgle ended musw—on—”
10 ohm:  or: 66 ohm . DC

“ hold input,
impedance

Switch selectable options (using an easily -

accessed ten—posmon switeh):
e Dry clrcu1t tlme -out (three settmgs)
‘® - Ring time-out (seven settmgs)

o 'Direct‘jring

‘TCI Library: www.telephonecollectors.info. - |

’ . Systems.

inserted |

- is perm1ss1b1e
lKTU's is prov1ded in Table 1.

' 3.03 .-The ‘

~ISS 4, SECTION -48‘77-’1‘0_0],5

0 H1gh or low hold release detectori'-“‘;f_

’ sen51t1v1ty for varying loop lengths. :

2.0'6' ‘'The M-487 Control and Line Card ha“sf?’k

been approvedby the Federal Communi- .
, catlons Commission for direct connectlon to . -
- telephone company lines.

Part 68 of the FCC Rules and Regulations, .

the following. 1nformatlon appears on the -

M -487 reglstratlon label

L Reglstrauon Number. :

‘69272KXN e

| ‘ Rlnger Equ1va1ence Number. 1 OB o

2.07 - Part 68 of the FCC Rules and Regula—
tions defines the  responsibilities of -+
both the customer and the telephone com-
. _pany concerning the installation and repa1r of - -~
‘ Refer to the

Part 68 registered equipment. :
installation and maintenance parts of this .
technical practice for important - Part 68
comphance procedures. :

3. APPLICATIONS

3.01 The M- 487 can be used in place of:
standard - four-inch,

Typical. appllcatlons are shown in Flgure 2

KTS COMPATIBILITY

3.02 The M-487 OPX/KTU prov1des ‘stan-
dard Western Electric 400 -series or.:

Automatic Electric 1400 series line card. .

functions.  Music-on-hold ‘and off-premises :
supervision are also provided as standard -
features. The M-487 occupies any standard

‘line card position in the, host KTU. Pin
descriptions are prov1ded under - Functlonal‘.?“

Descr1pt10n in this technical practice. Maxi-

- mum ringer load of five and lamp load of 20
A partial list of compatlble.ij -

CENTRAL OFFICE COMPATIBILITY

; M 487 prov1des conmderablek‘_ =
flexibility in adapting to Central

’ Pégé 3

“As" required by .

. 18-contact line . - |
eards in 1A or 10A type Key Telephone
No additional cables are required. =
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N T R VY.
CENTRAL T Eéﬁ;Lj""‘""‘
. OFFICE R EQUAL

I M-487

T TRz 7

“OR R
EQUALF———
R WITH | R

M-487

A. KEY-SYSTEM TO KEY SYSTEM

B. KEY SYSTEM TO NON-KEY SYSTEM

I
S R |
CENTRAL
OFFICE OFF-PREMISES
| | ; TELEPHONE
T Jwme LT
OR R
EQUAL
R, WITH |2 —
M-487 KEY- TELEPHONE

Figure 2 Typicél Applications (Sheet 1 of 2)

: TCI Library: www.telephonecdllectors.info
Page 4. _ v :



1SS 4,SECTION 487-100

a8  OFF- PREMISES 1
~ CENTRAL B |
cavreal  EXTENSION -

CENTRAL
OFFICE
it

 USED AS TIE POINT ONLY i ;‘:”'487 i ~;,\ KEY TELEPHONE 1

oo KEY SYSTEM WITH OFF PREMISES EXTENSION N THE CENTRAL OFFICE 1:5g7;f

CTRUNK T R

CENTRALE: CENT&KL
3 OFFICE

OFFICE
Bk

OFF-PREMISES
s EXTENSION:‘_‘“

T w1
' OR | R

o feuALE—
R WITH A ~ |
o meserf KEY TELEPHONE :

*USED AS TIE POINT ONLY

D. KEY SYSTEM IN THE CENTRAL OFFICE WITH OFF-PREMISES REMOTE EXCHANGE

Figure 2 Typical Applicatiohs (Shéet 2 ‘_o‘f 2) ;

: ’ : ‘ : : o Page‘5.~ :
TCI Library: www.telephonecollectors:info SO
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Table 1 Partial List of Compatible KTU's

WECo 551 Panel
WECo 584 Panel
‘WECo 620 Panel -
WECo Comkey 2152
GTE 17A

"Office conditions. Loss of a hold condition

during line reswitching after a transmission -
path has been established can be prevented

through use of the &ppropriate Dry Circuit

Time-out setting. . Loop limits of 1400 ohms

(or 1300 ohms with mini bridge lifters) are
~permissible. Proper operation with a noise
level up to 56 V p-p (longitudinally induced,

60 Hz voltage) is possible. High or low hold

release detection sensitivity can be selected

to acecommodate local noise and/or loop

length requirements,

| 'MUSIC—ON-HOLD COMPATIBILITY

 3 04 The M-487 can be strapped for either ,

a -balanced or a single-ended music

source - with either 10 ohms or 66 ohms of"

D.C. resistance (see Figure 4). A balanced
 musie source cannot be used in an application

~using direet ringing. The M-487 is compati-

‘ble . with the WECo 498A music-on~hold
funetion.

. RESTRICTIONS |

' 3.05 Central Office ground must be within -
+1/-2 VDC of M-487 ground for proper:

_operatlon under longest loop conditions. The
M-487 must have a metallic path between

the OPX phone and the key phone so that at

" least 22 mA is drawn from the key phone

~ battery feed by the off-premises phone going -
'In the " applications shown in .

off-hook.
- Figures 2B, 2C, and 2D, the off-premises

“phone can be on carrier if this off-hook

current requlr-ement is met.

-3.06 Certain restrlctlons must be Qbserved'

" when entering the hold state. A

Page 6

4.01 The M-487

momentary 'pause (the off hook recognition
time) is necessary between going off-hook

(receiving steady lamp) and pressing the hold =~

button. - Further, once pressed, the hold
button must be released within 1.6 seconds or -
the hold will be dropped.

3.07 When not grounded,’ the A lead is
~pulled to -15 VDC through a resistor.

4. INSTALLATION .

~ PCC RULES COMPLIANCE

is registered with the
: Federal Communications Commission
(FCC) as a KX device. Part 68 of the FCC
Rules and Regulations stipulates that a

" customer must notify the telephone company .-

of the customer's intent to install an M-487
OPX/KTU Line Card. The customer must
provide the telephone company with the
information provided in Table 2 and the
identity of the key telephone system into

- which the unit will be installed. The M-487
does not alter the system's Ringer Equiva-
- lence Number. :

4.02 Where the installation of the M-487

" requires connections to the internal
wiring of FCC registered devices, Part 68
stipulates that such connections and changes
can be made only by the registration grantee,

his authorized agents, equipment manufac-

turers, registered telephone refurbishers,
telephone companies, and those qualified

. under Section 68.215 of the FCC Rules and

Regulations. Such connections and changes -
can be made only with the permission of the
host equipment owner.

'INSTALLATION PROCEDURE

. Warning:

(1) Be sure there are no long-line adapters
or repeaters that split or isolate the
battery and ground between the key system

. and the Central Office. Any such adapters |

. or. repeaters will interfere with M-487 -
- operation. .(Adapters on the CO-to-off-
premises phones are acceptable provided

TCl Library: www,telephonecollectors.info
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Table 2 Information Required by the Telephone Company

Name of Device: Teltone M-487 “Of-f-'Prvemises Supervision Control and Linei _éatd o

~ FCC Registration Number: AHHOWA-69272-KX-N

" Ringer Equiv_alence Number:f 1.0B

an off—hook metalhc path of less than 1400 - |

' ohms is maintained.) -

" (2) Ensure that the’key‘system into which

; the M-487 will be installed has a good
- connection - to  earth ground.  This is
. particularly 1mportant in areas havmg a .
_ high probability of llghtmng and power 11ne

 surges.

4.03 Refer to Flgure 3 when locating com- ..

TN installation: steps
' ’ sequence

: (1) Remove the M-487 from 1ts shlppmg '

'y HOLD SURVIVE ON cO OR PBX DRY -
CIRCUITS SHORTER THAN 470 ms. .
WeCo ESS #1, ESS #2, 812 PBX, 770
PBX, Dimension .PBX and CCS 201 use -

select the desired options.
- 3 for switch settings and: Figure 4 for
: strappmg Factory settmgs are: -

- ponents -called for in  the followmg
Perform these steps in

container and look for ev1dence of

"damage Do not install a unit that ‘appears
~tobe damaged : :

“(2) If the factory option switeh and strap—

ping settings are not the desired ones,
Refer to Table

this setting normally. Other WeCo
‘eireuits use 20 ms.

normally use 140 ms.

@ 5.1 second RING STATE TIME-OUT
AFTER FINAL RING BURST (OR.

GROUND REMOVAL FROM PIN 18 IF
'DIRECT RINGING SELECTED). Spe-
_ cial applications may require selection
vof longer time-out periods. Manually

: VTCI Library: www telephonecollectors.info

GTE circuits R

-lmtlated rlnglng (as by a PBX opera-;i}."
tor) may require selection of 19 5.0F
30 second tlme—out ~ S

° ‘DIRECT RINGING DISABLED (rmgmg [

is not initiated by a ground on pin 18).
Special ~ applications  may
DIRECT RINGING. ‘
ING is not- compatible with BAL-
ANCED MUSIC ON HOLD). .

‘& DETECTOR SENSITIVITY. HIGH (1oops*j,
700 to 1400 ' ohms)."
'requ1re the low setting. :
INTERRUPTED RINGING SOURCE

: WINKING LAMP ON HOLD .
NO MUSIC ON HOLD (Requlred WeCo :
settmg) _ : S

(3) The. M 487 may be used in a 1A or 10A .
type Key Service Unit (KSU). When a
C.O. line is to appear at off-premises

.~ locations, one M=487 is required for each .
-appearance  of that C.O.
. -Serviee Unit (see Figure 2).

line in a _Key.‘f

C @ Remove the KTU retalmng bar (if
: used) and position the M-487 with the =
: component side of the main eard. facmgg‘

'rlght (LED Line Indicator at the top)

(5) Ahgn the M-487 in the desired set of i
card guides. ' :

(6) Push the unit in and vemfy a flrm

mating with the KSU connector.

(7)  Reinstall the retalnlng bar (1f used).

- fP’agéf,?y"“‘ |

require .
(DIRECT RING- Ry

Short loop . . =
applications (under 700 ohms) may .
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OPTION SELECTION
SWITCH '
(SEE TABLE 3)

o

oo

oo ;e
| ‘OPTION STRAPPING

- DO § ¥ SECTION v

O § | (SEE FIGURE 4)
O

oo

>

- LINE STATUS INDICATOR
® FLASHES DURING RINGING
® STEADY DURING BUSY

@ FLASHES (OPTION X) OR
WINKS (OPTION Y)
DURING HOLD -

® QFF WHEN IDLE

Page 8

Figure 3 Component Locations

TCl Library: www.telephonecollectors.info
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~ Table 3 OptionSelection Switch Settings

' SWITCH SEGMENT

‘Hold
 Survive. :

on Dry

~ Cirecuit
~Shorter Than'

" ‘470 ms*

140ms-

20 ms

OFF|oFF|

onjorr| | |

lorrfon] |

Ring State
I Time-Out |
-} ~After Final -

- Ring Burst

k 30 seconds

|oFF |oFF |oFF |oFF|OFF|OFF| | -

'19.5 seconds

112 seconds R

~Jon IOFFfQFF OFF|OFF|OFF| |
orF [ on | oFF [oFF| oFF|OFF|

9seconds |

OFF

OFF.

OFF

;oF'F»' OFF|

-6 seconds: -

|OFF OFF OFF

|OFF |

5.1 seconds*,

| OFF |OFF NO_F_F‘ -

OFF| |

3.4 seconds

oFF |oFF |oFF [oFF|oFFfon |

 Direct
Ringing

ENABLE

fon] 1

' DISABLE*

Det’eétor
Sensitivity
Select

. HIGH* ’

[oFe |

LOW**

. This information is also'proVided in the:.ir‘rstruction’s‘qn th‘e‘t’dp _of the M-487.

“*Factory set optibn; :

**L,0o0ps less than 700 ohms.

01

- .'INSTALLATION TEST

- TCI Library: www.telephonecdllectors.info '

Insure that the local key system phone
‘and the off-premises phone are in
proper operating. condition.'

- M-487 installed, perform the 1nstallatlon test

procedure presented in Table 4. : '

‘Then, for each

~ Part 68 registered equipment.
~stipulation applies -equally to equipment in .

5. MAINTENANCE '» :
5.01 Part 68 of the FCC Rules and Regula- =

~tions stipulates that no customer may
attempt to operate or repair malfunctlomng

Page9 . :

" The latter
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'RING OPTION
T:
*N:i

C (211 TO 713)
Ve

_ LINE STATUS INDICATOR

® FLKSHES‘DURING RINGING
@® STEADY DURING BUSY

® FLASHES (OPTION'X) OR
WINKS (OPTION Y)
~ DURING HOLD

©.0FF WHEN IDLE

STEADY

(211 10212)

INTERRUPTED

COMMON (GRD)
FOR RELAY
CONTROL

(211 T0 210)

: P\ OLD SURVIVE ON DAY
CIRCUTS

SHORTER THAN

m ﬂAYE TIMEOUT
NG BUR
Pﬂ 0 ND REMOVAL

| MUBIC SINGLE ENDED
P4 3 REFERENCED TO *
GROUND

MUSIC DIFFERENTIALY
{MNITO PN IS .

DIRECT RINGING SELECY .
{GROUND ON PN 18)
LOW.CHANGE DETECTOR .
SENBITIVITY SELECY :rou
-UNOER 700 OHM L ) 5 ®

- JINPERS
WINKING LAMPF ON HOLD
STEADY LAMP ON HOLD
ARUPTED MNG SOURCE

Y- RING SOU!
GROUND TO AINGER (PIN 1)

'0 MUSIC INPUT (AND
.CO. 084}

‘wnnsmm MUC INPUT CANNOT SE USED WITH
DIRECT. RINGIN
m_m PART G FCCAUCES
FCC-REGISTRATION NUMBER: AHHOWA-89272-K X-N
RINGER EQUIVALENCE: .08

N
r
2
-
!
o
3
b

:
§95398

WONM . IITOZ5

08 OHM nT028
10 OMM nIO2
8 OHM

o
z

a%mnz .
nrozr

T INTo I
2WIT0212
21170 210

27024
nvoL

" HOLD LAMP OPTION

252

og,
omh
16 24 12

3

ON

- MUSIC-ON-HOLD OPTION

X:. 'STEADY -LAMP
(z8 1O Z7)

C#Y:LAMP WINK

(28 T0 79)

MB:

MG:

*FACTORY STRAPPING. SHOWN BY DOTTED LINES.

BALANCED 'INPUT,
10 OHM DC INPUT,
- 13 70 24

GROUNDED INPUT,
23 10.25 -

"BALANCED INPUT,
66 OHM DC, 24
T0 26 (FOR

" MULTIPLE CARDS

ON- SINGLE MUSIC
SOURCE))

" GROUNDED INPUT,

66 OHM DC, 75 TO
26 (FOR MULTIPLE
CARDS ON SINGLE"
MUSIC- SOURCE)

*NO_MUSIC-ON-HOLD

OR USING WECO 498A
CARD TO GET MUSIC-

ON-HOLD, STORE

JUMPER ON Z2 TO 24

NOTE: THIS IS THE
ONLY OPTION FOR USE

WITH WECO KTU'S

OPTION SELECTION -
SWITCH (SEE TABLE 1)

Page 10

Figure 4 Option Strapping

TCI Libra‘ry: www.telephoneco.lIectoré.info
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“Table 4 Insta]latlon Test

sTEP |

_ACTION

ON—PREMISES
" PHONE

(M—487 indicator
. matches hne D

lamP)

- OFF -PREMISES

'KEY PHONE

', (KEY SYSTEMTO |

KEY SYSTEM
ONLY)* :

. Go off hook at the off premnses
~ phone : el

 Line lamp li_ghyts ~.’

‘_j"Lme lamp hghts
| and dial tone is"
B present :

-Go off hook at the on-premlses
,',‘phone N e

Line lampremams o
‘steadily lighted .

»'L'meilam'p r"efm":é‘ins k»:_‘ :
| steadily lighted |

| At the. on—premlses key phone
= put the connectlon on hold

Line lamp remains
steadily lighted
or begins wmkmg

(depends on

strapplng)

| Line tamp remains |
. | steadily lighted -} -

At the off—premlses phone, o

(after at least 2 seconds)

- go on—hook to cause hold release ‘

Line lamp becomes}f-_v»r
- steady and then

goes dark

4-Line lamp goes
;,dark : S

:Have the llne called from :

another lme

Line s,la.m:p flaShes e
and phone t‘ings -

i Liné lamp flashes
, ;and phone rmgs i B

: Have the calling party ‘ha\ng up

and allow rlngmg to contlnue

- until tlme—out

After the tlme out:'f'

interval, line lamp-
goes dark and
rlnglng_ stops.

;-After the t1me out
| interval, line lamp
-1 goes dark-and. . ']
_ringing stops el

: -Have the lme called from

another line

‘Line lamp flashes ,
and phone rings.

| Linelamp flashes = |
.phone rmgs S :

At the on-premlses key phone,
go off hook :

Line lampﬁlights :

steadily. and. .

vrlnglng stops

2_L1ne lamp llghts
~steadily and .
: rlnglng stops

‘At the on-premises key phone,
--put the connection on hold and .
go on- hook s

‘Lme lamp remams i

steadily lighted
or begins. wmkmg
(depends on
strapping) -

‘Lme lamp remalns ;" |
steadlly llghted

10

At the off-premises phone
(after at least 2 seconds)

= go of f -hook to cause.hold release -

Line lamp lights |
-steadily - :

s steadlly llghted

Lme lamp remalns S N

‘ 11

At the off-premlses phone, go :
* on-hook o

3§ Line mdlcator
,goes dark .

| Line indicator |
| goes dark:

: *Wlth key system to key system 1nstallat10ns, this test must be run for both M 487‘
Con51der the phone at the locatlon of the M -487 being tested as the on-premlses phone

: ‘TCI Lpbrary: www.telephonecolIectors,|nfos ‘

~ Pag,e. 11 “




 SECTION 487-100

' and out of warranty Should such unautho-

' rized repair be performed, both the registra-
~ tion of the equipment and the warranty are
: null and void. '

. 5.02 . If malfunctioning is suspected the

.. M-487 must be disconnected. It .
should then be determmed whether the cause -

‘ Qf ‘ malfunction is attrlbutable to the M- -487.

| ‘. 5.03 If the M-487 1s faulty, it must not be

- reconnected to the telephone line until |
The failure .must be

repairs are -made. _
reported directly to Teltone Corporation or
an authorized agent of Teltone Corporation.

'5.04 1f equipment failure occurs after: the

warranty period has lapsed, Teltone

“COrporation offers a flat rate repair service.

6. F UNCTIONAL DESCRIPTION

i 6._01‘ The M-487 prov1des full 11ne card

functions and off-premises telephone

supervision while  maintaining uninterrupted
Tip and Ring connections to the KTU. Power

is fed from the KTU -24 V (A) supply. Local
power failure does not interrupt outgoing
calls. Refer to Figure 5 during the following
descrlptlon of M-487 operation.

AL ngState :

6.02° The ring state is entered when ringing
‘ voltage is detected for longer than 350
ms. The R relay closes to start the KTS
_interrupter (pin 6 to 5), turn on lamp flash to
~the M-487 Line Indicator and the KTS phone

lamp (pin 7 to 8), and apply ringing voltage to -

the KTS phone (pin 10, 11, or 15 to.pin 1)..

6.03 Ring state time-out is selectable;

, time-outs of 30, 19.5, 12, 9, 6, 5.1, or -
- 3.4 seconds are available through settings on

the Option Selection Switch. If ring voltage
_ceases before the call is answered, the timer
- is started. If ringing voltage has not returned
when the time-out has elapsed, the M-487
returns to the idle state. The selectable

time-out is to ‘accommodate interrupted

ringing.. If the direct ring option is employed,
the ring state can be enabled for as long as a

Page 12

ground is applied to pin 18 (time- out

selectable as usual)

N‘ote: Since pin 18 is used for direct
rmglng input, balanced (pin 18 to pin"3)
_music. input ean not be used at. the same
tlme as direct ringing.

- B. Busy State

- 6.04 The M-487 enters the busy state when :
: “either the OPX or KTS phone goes off-
hook. An OPX off-hook condition is detected

as a voltage level on Tip and Ring (both leads

more negative than -3 V). The M-487 then .
- pulls the A lead to ground through two. diode -
~drops. A KTS off-hook eondition is detected
Busy state

when the A lead is grounded.
entry causes release of the R relay and
closure of the B relay. Steady lamp is

- applied to the KTS phone (pm 4 to 8) and the

M-487 Line Indlcator

16.05 If only the OPX phone is off-hook and -
~ then goes on-hook, the Tip and Ring -
- voltage -level detector discharges and the
If both
phones are off-hook and the KTS-phone goes -
on-hook, both an A lead removal and a loop

M-487 returns to the idle state.

voltage change are detected. The M-487 now

remains in the busy state until Tip or Ring
voltage becomes more positive than -3 V-

(signifying both phones are on—hook) The
idle state is then entered. :

Note: Once steady lamp is recelved at
- the KTS phone, a slight pause is
necessary before the hold button should

~be pressed (the off-hook recognition
time). The A lead ground forces the -

busy state, but both A lead and off-hook
voltage detection are nhecessary to go to
the hold state. :

C. Hold State

6.06 The hold state is entered when the A -
, lead is removed while Tip and Ring are
still more negative than -3 V and no loop

voltage change ‘is detected. Three actions
now take place: the B relay is released, the H
relay is closed, and a 1.6 second timer is

started. The H relay switches a hold shunt - -

TCI Library: W\)vw.'teleiphonecolIectors.info
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- Figure 51 Simplified Block Diagram
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- SECTION 487-100

- across Tip and Ring. Detection of the

. voltage change produced by this line shunting
is negated during the 1.6 second timer period
to prevent.undesired hold release.

6.07 The H relay also connects a shunt:

current detector and a dry circuit
time-out in series with Tip, Ring and the
active load. If a line reswitching (dry' cireuit)
occurs - after the telephone path is esta-
blished, undesired hold ;
vprevented during a perlod of 20, 140, or 470
ms. This delay time is set on the Optnon
: Selectlon Sw1tch

Note: The total time to press. and

~ release the hold button must not exceed
1.6 seconds. The voltage change when
the hold button is released after being

~held: down that long  will cause the call
to be dropped.

'6.08 The H relay closure also starts the' '_

KTS interrupter (pin 6 to.5).and

: applles lamp wink or steady lamp to the KTS -

phone and the M-487 Line Indicator.

6.09 Hold state release

either of two ways. If the KTS phone

goes off-hook (grounds A lead), the busy state

is regained. If a loop voltage change is
detected (OPX phone goes on-hook or. off-
" hook), or if the dry circuit delay expires and
hold shunt current is not detected the busy

. state is re-entered.

6.10 If the KTS phone hangs up, A lead

removal and loop voltage change are :

detected. The M-487 now stays in the busy
‘state until Tip or Ring voltage becomes more
positive than -3 V and the on-hook recogni-
tion time has explred Then the idle state is
entered : o

7. SPECIFICATIONS

~ Input Signal Tim_ing (KTS Phone)

" Off-Hook Recognition

M-486-01

- ‘Page 14

release  can be

is achieved in.

Less than 500 ms

M-486-02
On?Hook Recognition

M-487-01

M-487-02

.A Lead Ground

(less than 500 ohms
and one diode drop
from A lead to
ground) Recognition

A Lead Ground Removal

~ Recognition (see
Note 1) » '

- Off-Hook Recognition

- M-487-01
M-487-02

On-Hook Recognition
- M-487-01

M-487-02.

Timing

Ring Detect (120 Vrms
at 20 Hz)

_RingiT‘ime-Out

Hold Dry Circuit
Release Time-Out

Ring Voltage Bloeking

Power Requirements

Central Office
Voltage

TCl-Library: www.telephonecollectors.info

-44 to -56 VDC

'1t02see | P

Less than 500 ms
400 ms to 1500

ms

50£10 ms = -

5010 ms

Input Signal Timing (OPX Phone)

L‘ess than 500” ms
1 to 2'sec '

. .\\\“,//: .
Less than 500 ms

400 to 1500 ms.

3504150 ms

‘Selected time-out

+16% (3 to 30
seconds)

Selected time-out *
+11% (20 ms to
470 ms)

150 Vrms
(15 to 70 Hz)



Key System Supply ‘

(A Battery)
“Supply Current

Idle
Busy |
" Hold or Ring

‘Ground Potential
Variation

 Allowable Noise Level
- (longitudinally induced
- 60 Hz voltage) -

. Forward Loop Current
_ 'Re’cognition

Reverse: Loop Current .

Recogmtlon

& DC Input Imped'ance~

“Allowable Loop
Resistance

. Lamp Load

Ringer Load

Environmental -

- Temperature

Relative Humidity

Dimensional

80 mA maximum, - -

62 nominal

. (see Note 2)

56 V p-p common -
mode Tip and Ring -
unterminated to grd.

22 inA minimum:

22 mA vmi‘nimum

60 M ohm T1p or
Rlng to grd.,
minimum

1400 ohms maximum

(1300 ohms with

mini bridge lifters)

20 lamps

- 5 ringers-

L °to55° C

0 to 85%
noncondensing

See Figui'e 1

TCI Library: www.telephonecollectors.info -

IRPRE Notes
-18to -28 VDC o ' R
Ul e 1 When the A lead is not groundedi by
either the M-487 or the external equip-
. A ment, it is pulled to -15 VDC by the
30 mA maximum, M- 487 ‘ . _
22 nominal i Ll ~
e e 2 Central Office ground must be within
- 80 mA maximum, -2/+1 volt of M-487 ground for correct -

. 63 nominal SR operatlon under longest loop. condttmm, o
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