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1. GENERAL 

1.01 This section contains the description of data 
at1xiliary set (DAS) 829-type and the 

supplementary data units and data mountings. Data 
auxiliary set 829-type functions as a channel 
interface unit (CIU) to provide a prewired and 
tested standard termination for 4-wire private line 
voiceband data channels. Basic station arrangements 
use the DAS 829-type CIU to provide 4-wire data 
only service. Other station arrangements use the 
DAS 829-type CIU and the supplementary apparatus 
to provide 4-wire data with alternate voice, dial 
backup, and switched dial backup service. Two-wire 
data only and data with alternate voice service are 
also provided. 

1.02 This section is reissued to add information 
on the 48ERI, 48FRI, and 48GI data units 

and the 44A2, 46A2, 46C2, 59AI, and 62AI data 
mountings. Since this reissue is a general revision, 
arrows normally used to indicate changes have 
been omitted. 

1.03 A choice of six codes for the DAS 829-type 
CIU provides proper termination of channels 

having various loop facilities. 

• DAS 829A-LI or LIA for short loops. 

• DAS 829B-LI or LIA for longer nonloaded 
loops. 

• DAS 829C-LI or LIA for longer loaded loops. 

1.04 A choice of seven data units combined with 
C. 46Al and 46A2 Data Mountings 109 a DAS 829-type CIU provides the following 

D. 4681 

E. 59Al 
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Data Mounting 109 

Data Mounting 111 

features: 

• 48Al data unit for 4-wire or 2-wire alternate 
voice service. 



• 48Bl data unit for 4-wire dial backup service 
with manual dialing. 

• 48Cl data unit (switching matrix) for switching 
any one of four 4-wire modems to either 
one of two 4-wire dial backup channels. 

• 48Dl data unit (interface adapter) for use 
with a 46Cl or 46C2 and/or 46B1 data 
mounting to concentrate control leads in an 
18- or 30-button CALL DIRECTOR® key 
telephone set. 

• 48ER1 data unit for 4-wire dial backup 
service with manual or automatic dialing. 
This data unit complies with all requirements 
of the FCC Registration Program. The 
registration number for the 48ER1 data 
unit is AS593M-67751-PC-E. The ringer 
equivalence number for each line is 0.5A. 

• 48FR1 data unit · for 4-wire dial backup 
service with automatic answering. This 
data unit complies with all requirements of 
the FCC Registration Program. The 
registration number for the 48FR1 data 
unit is AS593M-67757-PC-E. The ringer 
equivalence number for each line is 0.5A. 

• 48Gl data unit for 2-wire to 4-wire conversion. 

I.OS A choice of seven types of data mountings 
houses single or multiple arrangements of 

DAS 829-type CIUs and/or 48-type data units 
without any change in wiring. 

• 44Al or 44A2 data mounting houses one 
DAS 829-type CIU. 

• 45Al data mounting houses one DAS 829-type 
CIU or one DAS 829-type CIU with the 
following data units: one 48Al or 48B1, or 
one 48Al and one 48B1. 

• 46Al or 46A2 data mounting houses up to 
eight DAS 829-type CIUs. 

• 46Bl data mounting houses up to eight 48Al 
or 48Gl data units. 

• 46Cl data mounting houses one or two 48B1 
data units and up to six 48Cl data units. 

DAS 829 5-12 
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• 46C2 data mounting houses one or two 48B1 
or 48ER1 data units and up to six 48Cl 
data units. 

• 59Al data mounting houses one DAS 829-type 
CIU or one DAS 829-type CIU with the 
following data units: one 48Al, 48Bl, 
48ER1, 48FR1, or 48Gl; or one 48Al and 
one 48Bl, 48ER1, or 48G 1. 

• 62Al data mounting house~ one DAS 829-type 
CIU or one DAS 829-type CIU and one 48Gl 
data unit. 

DATA ONLY SERVICE 

1.06 The DAS 829-type CIU when used with the 
proper data mounting but without the 

supplementary data units provides 4-wire data only 
service. The DAS 829-type CIU also provides a 
loopback mode of operation to permit testing of 
the transmission facilities from a remote test center. 
A 48Gl data unit can be used with the DAS 829-type 
CIU to provide 2-wire data only service. 

1.07 The DAS 829-type CIU provides a prewired 
and tested standard termination for 4-wire 

private line voiceband data channels. The CIU is 
available in six codes for proper termination of 
channels having the following loop facilities: 

• DAS 829A-Ll and LlA for short nonloaded 
or loaded loops when no gain is required in 
the transmit or receive paths. 

• DAS 829B-Ll and LIA for longer nonloaded 
loops that require gain in the receive path. 

• DAS 829C-Ll and LIA for longer loaded 
loops that require gain in the receive path 
and extensive amplitude equalization. 

The three LlA codes provide all the functions of 
the corresponding 11 codes and also provide the 
following functions: (1) data only service on 8-dB 
channels, (2) operation from a -48 Vdc power 
source, (3) visual indication of loopback, and (4) 
provision for disabling loopback by use of special 
data mountings. 

1.08 The DAS 829A-Ll, 829B-Ll, and 829C-Ll 
CIUs are for use on channels with an 

end-to-end loss of 16 dB and a modem transmit 
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power of O dBm. The DAS 829A-L1A, 829B-L1A, 
and 829C-L1A CIUs are for use on channels with 
an end-to-end loss of either 8 or 16 dB. The 8-dB 
channels are limited to data only service since the 
supplementary data units required for alt,irnate 
voice and/or dial backup service are design,ed for 
use on standard 16-dB channels only. The functions 
provided by the six CIU codes are summarized in 
Table A. 

1.09 The DAS 829-type CIU provides two line 
pairs for 4-wire transmission and an additional 

line pair for line status. The line status pair is 
controlled by a normally-closed contact in the CIU 
and supplies a signal at the interface that can be 
used by the associated modem to control an 
Electronic Industries Association (EIA) circuit. 
When the EIA RS-232-C standard 25-pin interface 
is used, the line status pair can be used by the 
associated modem to control the data set ready 
signal (EIA CC circuit). When the EIA RS-449 
standard 37-pin interface is used, the line status 
pair can be used by the associated modem to control 
the data mode signal (EIA DM circuit). An open 
line status pair provides a not-in-data indication 
when the CIU is in the loopback mode (facility 
loop back). 

1.10 Housing for a single DAS 8:29-type CIU is 
provided by the 44Al and 44A2 data mountings. 

The 45Al, 59Al, and 62Al data mountings can also 
provide housing for a single DAS 829-type CIU but 
are not normally used for this purpose in data 
only service. Multiple housing for up to eight 
DAS 829-type CIUs is provided by the 46Al and 
46A2 data mountings. Housing for a single DAS 
829-type CIU with a single 48Gl data unit is 
provided by the 62Al data mounting. The 59Al 
data mounting can also provide housing for a single 
DAS 829-type CIU with a single 48Gl data unit 
but is not normally used for this purpose in 2-wire 
data only service. Multiple housing for up to eight 
48Gl data units is provided by the 46Bl data 
mounting. The 44A2 data mounting provides all 
the functions of the 44Al data mounting and also 
provides screw terminal access to the simplex pair 
of the 4-wire metallic facilities. The 46AI! data 
mounting provides all the functions of the 46Al 
data mounting and also provides the following 
functions: (1) connector access to the simplex pair 
of the 4-wire metallic facilities and (2) operation 
from a --24 or -48 Vele power source. 
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1. 11 If the DAS 829-type CIU requires a 24 Vac 
power source, the 44Al, 44A2, 45Al, 46Al, 

46A2, 59Al, and 62Al data mountings can be used. 
If the cru requires a -24 or -48 Vdc power source, 
the 44A l, 44A2, 46A2, and 62Al data mountings 
can be used. If the 48G 1 data unit requires a 
24 Vac power source for data only service, the 
46Bl, 59Al, and 62Al data mountings can be used. 
If the 48Gl data unit requires a -24 or -48 Vele 
power source, only the 62Al data mounting can 
be used. Special arrangements that require disabling 
of CIU loopback must provide their own data 
mounting. 

1.12 A simplified functionall diagram for -1-wire 
data only service is shown in Fig. 1. 

(a) In the normal (data) mode, the modem is 
connected to the 4-wire metallic facilities 

through the normally-closed contacts of the LB! 
relay in the DAS 829-type CIU. Data transmission 
can take place over the 4-wire metallic facilities 
as indicated by a line status signal to the modem. 

(b) In the loopback mode, operation of the LB! 
relay in the DAS 829-type CIU disconnects 

the modem from the 4-wire metallic facilities 
and loops back the receive pair to the transmit 
pair through a loopback amplifier in the CIU. 
The 4-wire metallic facilities are now reserved 
for test purposes- and are not available for data 
transmission as indicated by a line status signal 
to the modem. 

1. 13 A simplified functionall diagram for 2-wire 
data only service is shown in Fig. 2. The 

DAS 829-type CIU operates in the same manner 
as described in paragraph 1.12 for 4-wire data only 
service. The 48Gl data unit converts the 2-wire 
channel from the modem into a 4-wire channel. 

1.14 The 48Gl data unit provides the following 
functions: 

• Balanced hybrid circuit consisting of a 
modem transmit and receive port, a station 
transmit port, and a station receive port. 

• Gain in the station transmit port to offset 
hybrid and insertion losses in the transmit 
path. 
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TABLE A 

FUNCTIONS PROVIOEO BY THE OAS 829-TYPE CIU 

FUNCTION 829A·L1 829B-l 1 829C-L 1 829A-L 1A 8298-L 1A 829C-L 1A 

Level adjustment in the transmit and receive paths: 

Attenuation in the transmit path X X X X X X 

Attenuation in the receive path X X X X X X 

Gain in the receive path X X X X 

Amplitude equalization in the transmit and receive paths: 
Slope equalization: 

150-ohm line impedance X X 

600-ohm line impedance X X * X X * 
1200-ohm line impedance X X * X X * 

359A or 359K Pqualizer t>quivalent* X X 

Tom• opPratPd loopback at equal transmission levels: 

For 8-dB channels X X X 

For 16-dB channPls X X X X X X 

Visual indication of loopback X X X 

lmprowd loopback control logic X X X 

Provision for disabling loophackt X X X 

Not-in-data indi<:ation to mo<lt>m X X X X X X 

Sealing t·urrPnl option X X X X X X 

Hazardous vol tagP protPction X X X 

Improvt><l hazardous voltagt> prott>ction X X X 

Tf>st and monitor jacks in transmit and rt>l't>ivt> circuits X X X X X X 

TRANS !\10N jat·k cotmt>l'll'<l dire-ctly to DTl and 
X X X DRl leads 

Han<lll' to facilitatf' rPmoval of CIU X X X 

Provision for l'Pntral offict> opnation (-·18 Vde supply} X X X 

Power source 

24 Vac X X X X X X 

-2·1 Vde X X X X X X 

-·18 Vd,· X X X 

* The 359A equalizer equivalent provides a 1200-ohm line impedance. 
The 359K t>qualizer equivalent provides a 600-ohm line impedance. 

t Not available through use of a standard data mounting. 
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44A1 OR ◄14A2 DATA MOUNTING 
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Fig. 1-4-Wire Data Only Service-Simplified Functional Diagram 

• Gain in the station receive port to offset 
hybrid and insertion losses in the receive 
path. 

• Test and monitor jacks in the modem port. 

• Power supply option permitting operatiion 
from a 24 Vac, -24 Vdc, or -48 Vdc supply. 

ALTERNATE VOICE AND DIAL BACKUP SESMCE 

1. 15 The 48Al, 48Bl, 48ER1, 48FR1, and 48G 1 
data units, when used with the DAS 829-type 

CIU and the proper data mountings, provide the 
following arrangements: 

• 4-wire data with alternate voice-This service 
is provided by a CIU with a 48Al data unit. 

• 2-wire data with alternate voice-This service 
is provided by a CIU with both a 48Al and 
a 48Gl data unit. 
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• 4-wire data with dial backup (manual 
dialing)-This service is provided by a CIU 
with a 48Bl data unit. 

• 4-wire data with dial backup (manual or 
automatic dialing)--This service is provided 
by a CIU with a 48ER1 data unit. 

• 4-wire data with dial backup (automatic 
answering)-This service is provided by a 
CIU with a 48FR1 data unit. 

• 4-wire data with alternate voice and dial 
backup-This service is provided by a CIU 
with both a 48Al and a 48Bl or 48ER1 
data unit. 

1.16 'rhe 48Al data unit provides the switching, 
signaling, and transmission circuitry required 

to add alternate voice service to 4-wire or 2-wire 
private line data service. The 48Bl or 48ER1 data 
unit provides the switching, ring detection, and 
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transmission circuitry required to add 4-wire dial 
backup service to 4-wire private line data or data 
with alternate voice service. The 48ER1 data unit 
is a registered replacement for the 48Bl data unit 
and provides all the functions of the 48Bl data 
unit except 4-dB slope equalization. The 4EER1 
data unit also permits automatic dialing at the 
originating station of a 4-wire dial backup channel 
and enables the originating station to operate with 
an unattended terminating station. The 48FR1 
data unit is a registered data unit that provides 
the switching, ring detection, and transmission 
circuitry required for automatic answering at the 
unattended terminating station. 

1.17 Housing for one CIU, one CIU with one 
48Al or one 48Bl data unit, or one CIU 

with one 48Al and one 48Bl data uniit is provided 
by the 45Al data mounting. Housing for one CIU; 
one CIU with one 48Al, 48Bl, 48ER1, 48FRL, or 
48Gl data unit; or one CIU with one 48Al and 
one 48Bl, 48ER1, or 48Gl data unit is provided 
by the 59Al data mounting. Multipl,~ housing for 
up to eight CIUs is provided by the 46Al or •16A2 
data mounting. Multiple housing for up to eight 
48Al or 48Gl data units is provided by the 46Bl 
data mounting. The 59Al data mounting is a 
replacement for the 45Al data mounting and 
provides all the functions of the 45Al d:ata mounting. 
The 59Al data mounting also provides the following 
functions: (1) housing for a 48ER1, 48FRL, or 
48Gl data unit, (2) use of a customer- or 
modem-provided contact for control of the 48ER1 
or 48FR1 data unit, and (3) screw terminal access 
to the simplex pair of the 4-wire metallic facilities. 

1.18 A simplified functional diagram for 4--wire 
data with alternate voice and/or dial backup 

service is shown in Fig. 3. 

(a) In the normal (data) mode, the modem is 
connected to the 4-wire metallic facilities 

(4-wire private line) through the normally-closed 
contacts of the LBl relay in the DAS 829-type 
CIU, the TK relay in the 48Al data unit (if 
alternate voice service is provided), and th.e A 
relay in the 48Bl, 48ER1, or 48FR1 data unit 
(if dial backup service is provided). Data 
transmission can take place over the 4-wire 
private line as indicated by a line status signal 
to the modem. 

(b) In the alternate voice mode, operation of 
the TK relay in the 48Al data unit disconnects 
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the modem and connects the key telephone set 
to the private line. The private line is now 
reserved for voice transmissiorn and is not available 
for data. transmission as indicated by a line status 
signal t.o the modem. 

(c) In the dial backup mode, operation of the 
A relay in the 48Bl, 48E:Rl, or 48FR1 data 

unit transfers the modem from the 4-wire private 
line to the 4-wire dial backup channel. Data 
transmission can now take place over the 4-wire 
dial backup channel as indicated by line status 
and dial backup status signals to the modem. 

(d) When unattended dial backup is provided, 
the customer can control the operational 

mode of the 48ER1 or 48FR1 data unit through 
use of a dial backup request pair. A customer­
or modem--provided contact is required for this 
remote control. A contact closure indicates a 
dial backup channel is requested. At present, 
Bell System modems do not provide for control 
of the dial backup request pair. 

Not,e: In the future, it is expected that Bell 
System modems will be available that provide 
for control of the dial backup request pair. 
These modems will have the EIA RS-449 
standard 37-pin interface. The EIA select 
standby (SS) circuit can then be used for 
control of the dial backup request pair. The 
dial backup status pair can then be used for 
control of the EIA standby indicator (SB) 
circuit. 

1.19 Four types of 4-wire single channel arrangements 
wit.h dial backup service can be provided. 

The type of arrangement used is determined by 
the type of operation required at each station 
(attended or unattended). When attended operation 
is provided at. the local and distant stations, alternate 
voice service over the private line channel can be 
provided. The four types of 4-wire single channel 
arrangements are as follows: 

• Attended call origination and answer at 
Stations A and B. 

• Attended call origination at Station A, 
unattended call answer at Station B. 

• Attended call origination and answer at 
Station A, unattended call origination and 
answer at Station B. 
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• Unattended call origination and answer at 
Stations A and B. 

(a) For attended call origination and answer 
at Stations A and B, the equipment 

required at the two stations is shown in 
Fig. 4. To set up a dial backup channel 
between the two stations in both transmit 
and receive directions, two calls must be 
established between lines DDDl and DDD2 
and the lines placed on hold. Both calls 
can be manually originated by either attended 
station or the first call can be manually 
originated by one station andl the sec-ond 
call by the other station. However, line 
DDDl at Station A must be connected to 
line DDD2 at Station B and line DDD:2 at 
Station A to line DDDl at Station B. If 
the stations are equipped with 48Bl dial 
backup units, the first call can be originated 
on line DDDl or DDD2. If the stations are 
equipped with 48ER1 dial backup units, 
the first call must be originated on line 
DDD2. 

(b) For attended call origination at Station 
A, unattended call answer at Station B, 

the equipment required at the two stations 
is shown in Fig. 5. To set up a. dial backup 
channel between the two stations in both 
transmit and receive directions, two calls 
must be established between lines DDDl 
.. ncl DDD2 and the lines placed on hold. 
Both calls are manually originated by the 
attended station (Station A) and automatically 
answered by the unattended station (Station B). 
The second call must be completed within 
a timed interval after completion of the 
first call. Line DDDl at Station A must 
be connected to Line DDD2 at Station B 
and line DDD2 at Station A to line DlDDl 
at Station B. The first call must be originated 
on line DDD2. 

(c) For attended call origination and answer 
at Station A, unattended call origination 

and answer at Station B, the equipment 
required at the two stations is shown in 
Fig. 6. To set up a dial backup channel 
between the two stations in both transmit 
and receive directions, two calls must be 
established between lines DDDl and DDD2 
and the lines placed on hold. The :first 
call is manually originated by the attended 
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station (Station A) on line DDD2 and 
automatically answered by the unattended 
station (Station B) on line DDDl. The 
second call is automatically originated by a 
single number dialer (station dial) at Station B 
on line DDD2 and manually answered by 
Station A on line DDDl. 

(d) For unattended call origination and 
answer at Stations A and B, the 

equipment required at the two stations is 
shown in Fig. 7. To set up a dial backup 
channel between the two stations in both 
transmit and receive directions, two calls 
must be established between lines DDDl 
and DDD2 and the lines placed on hold. 
The first call is automatically originated by 
a single number dialer or an automatic 
calling unit (ACU) at unattended Station A 
on line DDD2 and automatically answered 
by unattended Station B on line DDDl. 
The second call is automatically originated 
by a single number dialer at Station B on 
line DDD2 and automatically answered at 
Station A on line DDDl. 

1.20 A simplified function;ll diagram for 2-wire 
data with alternate voice service is shown 

in Fig. 8. The DAS 829-type CIU and the 48Al 
data unit operate in the same manner as described 
in paragraph 1.18 for 4-wire data with alternate 
voice service. The 48Gl data unit converts the 
2-wire channel from the modem into a 4-wire 
channel. 

1.21 The 48Al data unit provides the following 
functions: 

• Alternate voice service for modems over a 
4-wire or 2-wire private line through the 
interface of a DAS 829-type CIU. 

• A 4-wire to 2-wire conversion to interface 
with a 2-wire key telephone set. 

• 2600-Hz manual ringdown signaling. 

• Control of station equipment through use 
of a key telephone set. 

• Audible ringback signal. 
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• 2600-Hz ring detector controlling audiblE: 
and lamp indications provided by the key 
telephone set. 

• Locked-in ring detection. 

• Control of a not-in-data signal to modem. 

1.22 The 48Bl data unit provides the following 
funi:tions: 

• 4-wire dial backup service for Bell System 
modems interfacing with a DAS 829-type 
CIU. 

• Termination for a 4-wire dial backup channel 
consisting of two 2-wire switched network 
(dial-up) lines. 

• Transfer of modem interface to either a 
4-wire private line or a 4-wire dial backup 
channel through use of a key telephone set. 

• Variable gain on backup receive pair t,o 
control level of received signal. 

• Optional 4-dB slope equalizer on backup 
receive pair. 

• Variable attenuation on backup transmit 
pair to control level of transmitted signal. 

• Control of a not-in-data signal to modem. 

• Control of a dial backup signal to modem. 

• Key telephone set lamp indication of dial 
backup mode. 

• Ring detection and key telephone set lamp 
indication on each dial-up line. 

• Line surge protection. 

• Impedance matching (600-ohm modem to 
900-ohm dial-up line). 

1.23 The 48ER1 data unit provides the following 
functions: 

• 4-wire dial backup service for modems 
interfacing with a DAS 829-type CIU. 
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• Protective circuit to enable connection of 
nonregistered modems to a 4-wire dial backup 
"Channel consisting of two 2-wire switched 
network (dial-up) lines. 

• Variable gain on backup receive pair to 
control level of received signal. 

• Signal power limiter on backup transmit 
pair to enable connection of nonregistered 
modems to a 4-wire dial backup channel. 

• Variable gain on ba.ckup transmit pair to 
control level of transmitted signal. 

• Control of a not-in-data signal to modem. 

• Control of a dial backup signal to modem. 

•· Lamp indication of dial backup mode. 

•• Hazardous voltage protection. 

•• Impedance matching (600-ohm modem to 
600-ohm dial-up line). 

t• Transmitter to send start and stop signals 
to a 48FR1 data unit. Transmitter and 
associated logic control an unattended dial 
backup terminating station. 

t, Manual dialing option providing the following: 

(a) Transfer of modem interface to either 
a 4-wire private line or a •!-wire dial 

backup channel through use of a key 
telephone set. 

(b) Ring detection and key telephone set 
lamp indication on each dial-up line. 

(c) Attendant origiination of calls through 
use of a key telephone set. 

•• Automatic dialing option providing the 
following: 

(a) Origination of a 4-wire dial backup 
channel under control of a locking key 

provided as part of 48ER1 data unit or 
under control of a customer- or modem-provided 
contact closure. 



(b) Control of a 43A or 53A station dial 
or partial control of a DAS 801CR-Ll/2 

automatic calling unit (ACU). 

(c) Ring detection under control of internal 
logic. 

(d) Transfer of modem interface to a 4-wire 
dial backup channel through use of 

internal logic. 

(e) Release from dial backup mode under 
control of a locking key provided as 

part of 48ER1 data unit or under control 
of a customer- or modem-provided contact 
closure. 

• Test jacks on modem side of 4-wire dial 
backup channel. 

1.24 The 48FR1 data unit provides the following 
functions: 

• Telco-provided unattended 4-wire dial backup 
service for modems interfacing with a DAS 
829-type CIU. 

• Protective circuit to enable connection of 
nonregistered modems to a 4-wire dial backup 
channel consisting of two 2-wire switched 
network (dial-up) lines. 

• Variable gain on backup receive pair to 
control level of received signal. 

• Signal power limiter on backup transmit 
pair to enable connection of nonregistered 
modems to a 4-wire dial backup channel. 

• Variable gain on backup transmit pair to 
control level of transmitted signal. 

• Control of a not-in-data signal to modem. 

• Control of a dial backup signal to modem. 

• Lamp indication of dial backup mode. 

• Hazardous voltage protection. 

• Impedance matching (600-ohm modem to 
600-ohm dial-up line). 
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• Receiver to detect start and stop signals 
transmitted by a 48ER1 data unit. Receiver 
and associated logic enable control of an 
unattended dial backup terminating station. 

• Loop-current monitor providing for release 
from dial backup mode when an interruption 
of loop current exceeding 5 ms is detected. 

• Two-minute timer and associated logic 
providing for release from dial backup mode 
when terminating station is improperly 
accessed. 

• Release key providing for manual release 
from dial backup mode when dial backup 
channel is lost due to a system malfunction; 
eg, loss of carrier facilities constitutes a 
system malfunction. 

• Transfer of modem interface to a 4-wire 
private line when a stop signal is received 
on dial-up line 2. 

• Dial-up lines placed on-hook when a stop 
signal is received on dial-up line 2. 

• Automatic answering, 48FR1 data unit enabled 
option always permits unattended operation 
of a dial backup terminating station. 

• Automatic answering, customer enabled 
option permits customer control of a dial 
backup terminating 8tation. A customer­
or modem-provided contact closure enables 
normal unattended operation of the station. 
When the contact is open, a dial backup 
channel cannot be established. 

• Unattended operation (two calls answered 
within a timed interval option) providing 
the following: 

(a) Ring detection under control of internal 
logic. 

(b) Logic associated with dial-up line 1 
assures that line 1 answers any incoming 

call, by tripping ringing with a line-holding 
coil. 

(c) Logic associated with dial-up line 2 
assures that line 2 answers any incoming 
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call, by tripping ringing with a line-holding 
coil, when dial-up line 1 is on hold. 

(d) Transfer of modem interface to a 4-wire 
dial backup channel at end of a start 

signal received on dial-up line 2. Receipt 
of start signal completes calling sequence. 

• Unattended operation (automatic caH back 
option) providing the following: 

(a) Ring detection under control of i1~ternal 
logic. 

(b) Logic associated with dial-up line 1 
assures that line 1 answers any incoming 

call, by tripping ringing with a line-holding 
coil. 

(c) Logic associated with dial-up line 2 
assures that line 2 goes off-hook, starting 

a 43A or 53A station dial, when dial-up 
line 1 is off-hook for at least 5 seconds. 
Line 2 is placed on hold when station dial 
completes dialing. 

(d) Transfer of modem interface to a 4-wire 
dial backup channel at end of a start 

signal received on dial-up line 2. Receipt 
of start signal completes calling sequence. 

• Test jacks on modem side of 4-wire dial 
backup channel. 

1.25 The standard channel interface arran:gements 
using the 48ER1 and 48FR1 data units have 

the following advantages over other currently 
available arrangements: 

• The transmit channel of the 48ER1 and 
48FR1 data units provides a signal power 
limiter. The signal power limiter ensures 
that the 48ER1 and 48FR1 data units satisfy 
the transmission requirements of the FCC 
Registration Program. Therefore, nonregistered 
modems can be connected to the switched 
network through use of the 48E;Rl and 
48FR1 data units. 

• The 48ER1 and 48FR1 data units provide 
for a new service. The 48ER1 data unit 
provides the signaling and logic functions 
required for the originating stat'ion of a 
4-wire dial backup channel having automatic 
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dialing and/or automatic answering capabilities. 
The 48FR1 data unit provides the signaling 
and logic functions required for the terminating 
station of a 4-wire dial backup channel 
having automatic answering capabilities. 

• Customer-provided modems can be connected 
to a 4-wire dial backup channel through use 
of the 48ER1 and 48F'Rl data units. 

SWITCHED DIAL BACKUP SERVICE 

1.26 1'he 48Bl or 48ER1, 48Cl, and 48D1 data 
units, when used with the DAS 829-type 

CIUs a.nd the proper data mountings, provide 
4-wire switched dial backup service. Alternate 
voice service can be added by use of the 48Al 
data unit. These multiple channel arrangements 
use a CALL DIRECTOR key telephone set to 
control a maximum of 23 modems to provide 4-wire 
data, alternate voice, switched dial backup, or a 
combination of these services. 

1.27 The 48Cl data unit provides a 2-by-4 switching 
matrix that can connect any one of four 

modems to either one of two 4-wire dial backup 
channels terminated by 48Blc or 48ER1 data units. 
The 48Dl data unit provide:, an interface adapter 
for use with a 46Cl data mounting to concentrate 
control of 48Al, 48Bl or 48ER1, and 48Cl data 
units in an 18- or 30-button CALL DIRECTOR key 

telephone set. 

1.28 Housing for up to eight DAS 829-type CIUs 
is provided by the 46Al or 46A2 data 

mounting. Housing for up to eight 48Al data units 
is provided by the 46Bl data mounting. Housing 
for one or two 48Bl data units and up to six 48Cl 
data units is provided by 1:he 46Cl or 46C2 data 

mounting. Housing for one or two 48ER1 data 
units and up to six 48Cl data units is provided by 
the 46C2 data mounting. The 48Dl data unit is 
rack mounted and does not require housing. The 
46C2 data mounting is a replacement for the 46Cl 
data mounting and provides all the functions of 
the 46Cl data mounting. 

1.29 A simplified functional diagram for 4-wire 
switched dial backup service is shown in 

Fig. 9. 

(a) In the normal (data) mode, modem No. 1 is 
connected to 4-wire metallic facilities No. 1 

( 4-wire private line No. 1) through the normally-closed 
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contacts of the LBl relay in the DAS 829-type 
CIU, the TK relay in the 48Al data unit (if 
alternate voice service is provided), and the lA 
and lB relays (the lA, lB, and Ml relays are 
provided for the first of four modems terminating: 
in a 48Cl data unit) in the 48Cl data unit. Data 
transmission can take place over the 4-wir€, 
private line as indicated by a line status signall 
to the modem. 

(b) In the alternate voice mode, operation of 
the TK relay in the 48Al data unit disconnectB 

the modem and connects the key telephone set 
to the 4-wire private line. The 4-wire private 
line is now reserved for voice transmission and 
is not available for data transmission as indicated 
by a line status signal to the modem. 

(c) In the dial backup mode, operation of the 
lA or lB relay in the 48Cl data unit transfers 

modem No. l from 4-wire private line No. 1 to 
4-wire dial backup channel A or B, respectively. 
Data tr.ansmission can now take place over th,e 
selected dial backup channel as indicated by lin,e 
status and dial backup status signals (the Ml 
relay is operated when either the lA or lB relay 
is operated) to the modem. 

1.30 The 48Cl data unit provides the followin:~ 
functions: 

• 4-wire switched dial backup service for 
modems interfacing with a DAS 829-type 
CIU when used with a 48Bl data unit housed 
in a 46Cl or 46C2 data mounting c,r with a 
48ER1 data unit housed in a 46C2 data 
mounting, and with a 48Dl data unit connected 
to an 18- or 30-button CALL DIRECTOR 
key telephone set. 

• A 2-by-4 switching matrix to connect any 
one of four modems to either one of two 
4-wire dial backup channels. 

• Direct connection to a 48Dl data unit. 

• Control of a not-in-data signal to modem. 

• Control of a dial backup signal to modem. 
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1.31 The 48Dl data unit provides the following 
functions: 

• Direct conn.ection to up to three 46Bl data 
mountings containing a maximum of 
twenty-three 48Al data units. 

• Direct connection to up to six 48Cl data 
units housed in a 46Cl or 46C2 data mounting. 

• Direct connection to a 46Cl or 46C2 data 
mounting when 4-wire dial backup service 
is required. 

• Concentrated connection to a maximum of 
twenty-three modems to provide dial backup 
status signals to the modems if required. 

• Direct connection to an 18- or 30-button 
CALL DIRECTOR key telephone set. 

1.32 The multiple arrangements for 4-wire dial 
backup service described in this section have 

the following advantages over other currently 
available arrangements: 

,, One or two 4-wire dial backup channels can 
provide dial backup service for a maximum 
of twenty-three 4-wire private lines. 

•• Fewer key telephone sets are required for 
control of 4-wire dial backup and/or alternate 
voice service. 

" Greater flexibility of station arrangements 
through use of plug-in circuit packs. 

2. PHYSICAL DESCRIPTION 

DAT A MOUNTINGS 

2.01 The data mountings provide single and 
multiple housing for the plug-in circuit packs 

(CIUs and data units) used with 4-wire private 
lines to provide data, alternate voice, dial backup, 
and switched dial backup service. Data and alternate 
voice service are provided :for 2-wire private lines. 
The data mountings also provide the required 
connection facilities. The data mountings that 
provide a single housing (4AA1, 44A2, 45Al, 59Al, 
and 62Al) can be mounted on a desk, shelf, or 
wall. The data mountings that provide a multiple 
housing (46Al, 46A2, 46Bl, 46Cl, and 46C2) require 
rack mounting or mounting in KS-20018-type cabinets. 



A. 44A 1 and 44A2 Data Mountings 

2.02 The 44Al and 44A2 data mountings (Fig. 10) 
are the same except the backplane. The 

44Al or 44A2 data mounting provides a housing 
for a single DAS 829-type CIU. The data mounting 
consists of a housing, a 6-foot power cord (840807028), 
and a 24-Vac wall-mounted transformer (KS-21239-Ll 
or L4). The data mounting can also operate from 
a -24 or -48 Vdc power source. 

2.03 The backplane (Fig. 11) of the 44Al data 
mounting contains a 50-pin connector and 

t he screw termi nals for connecting to 4-wire metallic 
faci lities, a 24-Vac transformer , and a manual 
loopback key. Connector Pl connects to a sing le 
modem. The backplane (Fig . 12) of the 44A2 data 
mount ing is the same as the backplane of the 44Al 
data mounting except that two screw terminals 
have been added to provid e access to the simplex 
pair of the 4-wire metallic facilities. 

2.04 The 44Al or 44A2 data mounting is 2-1/4 inches 
high , 5-3/ 4 inches wide, and 11 inches deep. 

The data mounting weighs 2-1/8 pounds . 

11 IN. 
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2.05 The 44Al or 44A2 data mounting can be 
used as a free sta nding unit on a desk or 

shelf or can be wall mounted using a separately 
orde red 193A backboa rd (Fig . 13). 

B. 45A 1 Data Mounting 

2.06 The 45Al data mounting provides a housing 
for a single DAS 829-type CIU or one of 

the following combinations : 

• A CIU and a 48Al data unit for 4-wire data 
with alternate voice service. 

• A CIU and a 48Bl data unit for 4-wire data 
wit h dial backup service. 

• A CIU plus a 48Al data unit and a 48Bl 
data unit for 4-wire data with alternate 
voice and dial backup service (Fig. 14). 

Note: The 48Al data unit must be installed 
first in the 45Al data mounting and removed 
last due to the physical location of circuit 
components on the data unit. 

IN . 

~ 
2-1/4 IN. 

) 
6-FT 
POWER CORD 
(8 4 080702 8) 

I 

- KS- 21239-LI OR L4 
TRANSFORMER 

Fig. 10-44A 1 or 44A2 Data Mounting-Front View 
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Fig. 11 - 44A 1 Data Mounting - Rear View 

2.07 The 45Al data mounting (Fig. 15) consists 
of a housing, a 6-foot power cord (840807028), 

and a 24-Vac wall-mounted transformer (KS-21362-Ll) 
with an IS-inch power cord. A bridge rectifier 
power supply is an integral part of the data 
mounting. 

2.08 The backplane (Fig. 16) of the 45Al data 
mounting contains two 50-pin connectors 

and the screw terminals for connecting to the 
4-wirc metallic facilities, a 4-wire dial backup channel 
consisting of two 2-wire switched network lines, a 
24-Vac transformer, and a manual loopback key. 
Connector Pl connects to a single modem. Connector 
J4 connects to a 6-button key telephone set (565HK, 
56511KM, 256511K, or 2565HKM). 

2.09 The 45A I data mounting is 2-11/16 inches 
high, 10-1/2 inches wide, and 12-1/4 inches 

deep. Thl' data mounting weighs 5-1/2 pounds. 

2.10 The 4.5A I data mounting can be used as a 
free standing unit on a desk or shelf or 

can he wall mounted using a separately ordered 
JH:3A backboard (Fig. 1:3). 
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C. 46A 1 and 46A2 Data Mounting s 

2. 11 The 46Al and 46A2 data mountings ( Fig. 17) 
are the same except the backplane. The 

46Al or 46A2 data mounting provides a housing 
for up to eight DAS 829-type ClUs. A 21-Vac 
transformer and nine fuses are integral parts of 
the data mounting. A 4-foot power cord (8 tO:l:3!Hl07) 
is supplied with the data mounting. 

2.12 The backplane (Fig. 18) of the ltii\ I data 
mounting contains three 50-pin coniH'ctors. 

Connector Pl permits connection to up to eight 
modems, a 46Bl data mounting, or a -16ll or -HiC2 
data mounting. Connector J9 permits connedion 
to up to eight 4-wire metallic facilities. Connector 
JlO permits connection to up to eight manual 
loopback keys. The backplane (Fig. 19) of the 
46A2 data mounting is the same as thl' backplane 
of the 46Al data mounting except as foliows: ( l) 
connector Jll has been added to permit ,·onnPt"lion 
to the simplex pair of up to eight I-win • nwtallie 
facilities, (2) two screw terminals haH ' bl'l'n addl•d 
to permit connection to a - 2-1 or --18 \ 'de power 
source, and (3) two plug-in option straps h:11·1• been 
added to permit operation from the int1•rnal 21-Vac 
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transformer or from the external de power sou rce . 
Powl'r cord connector P2 and terminal strip TS! 
a re located on the rear of the '16A I or 46A2 data 
mounting (Fig. 18 or 19) adjacent to the hackplane. 
Terminal strip TS! provides access lo the operating 
voltages from the internal transform<.'r to the CIUs . 

2.13 Connector Pl permits direc-l rnnnection to a 
multiple data mount ing, such as the 40B 

data mounting for data set 202T. Fo r connections 
from connector Pl to individual modems, a sepa rate ly 
ordered KS-21253-L I adapter c-an bP used. This 
adapter concentrates up to eight modems into one 
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Fig. 18- 46A 1 Data Mount ing- Rear View 

50-pin connector . The adapter can be installed on 
the 46Al or 46A2 data mounting by using a 
separately ordered 194A backboard as shown in 
Fig. 18 or 19. 

2.14 The 46Al or 46A2 data mounting is 7 inches 
high, 19 inches wide, and 13-1/4 inches deep. 

The data mounting weighs 20 pounds. 

2.15 The 46Al or 46A2 data mounting can be 
mounted on 19- or 23-inch relay racks. 

Mounting in KS-20018-type cabinets is recommended. 
Descriptive information on KS-20018-type cabinets 
is provided in Section 590-010-201. 

D. 4681 Data Mounting 

2.16 The 46B1 data mounting (Fig. 20) provides 
a housing for up to eight 48Al or 48G 1 data 

unit s. A 24-Vac transformer, a bridge rectifier 
power supply, and nine fuses are integral parts of 
the data mounting. A 4-foot power cord (840339907) 
is supplied with the data mounting. 
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2.17 The backplane (Fig. 21) of the 46B1 data 
mounting contains three 50-pin connector s 

and a plug-in option strap. Connector Pl permit s 
connection to up to eight modems. Direct connection 
can be made to a multiple data mounting, such as 
the 40B data mounting for data set 202T or the 
46Cl or 46C2 data mounting for 4-wire swit ched 
dial backup service. Direct connection can a lso hl' 
made to a second 46B1 data mounting for 2-win' 
alternate voice service. For conne ctions from 
connector Pl to individual modems, a sepa ratel y 
ordered KS-21253-11 adapter can be used. Connector 
J9 permits connection to a 46Al or ,lfiA2 dat a 
mounting. Connector JlO permit s connection to a 
10-button key telephone set (830- or 28:30-typ e l. a 
48D1 data unit, or a locally engin eered key system. 
Power cord connector P2 and terminal strip TSl 
are located on the rear of th e data mounting 
adjacent to the backplane. Terminal strip TSI 
provides access to the operating voltage s from th e 
internal transformer to the 48Al or -18G I data 
units. 

2.18 The ringing suppl y option (Fig . 21 l uses a 
plug-in strap to select an internal r inging 
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supply (plug-in strap in INT position) or an external 
ringing supply (plug-in strap in EXT position) . 
When the 46Bl data mounting is used with an 
830- or 2830-type key telephone set, the plug-in 
st rap must be in the INT position. When the 46B1 
data mounting is used with a 48D1 data unit or a 
locally engineer ed key system, the plug-in strap 
must be in the EXT position. 

2.19 The 46Bl data mounting is 7 inches high, 
19 inches wide, and 13-1/4 inches deep. The 

data mounting weighs 20 pounds . 

2.20 The 46B1 data mounting can be mounted on 
19- or 23-inch relay racks. Mounting in 

KS-20018-type cabinets is recommended. Descriptive 
information on KS-20018-type cabinets is provided 
in Section 590-010-201. 

E. 46C1 and 46C2 Data Mountings 

2.21 The 46Cl (Fig. 22) and 46C2 (Fig. 23) data 
mountings are the same except a protective 

cover has been added at the front of the 46C2 
data mounting. The 46Cl data mounting provides 
a housing for one or two 48B1 data units and up 
to six 48Cl data units. The 46C2 data mounting 
provides a housing for one or two 48Bl or 48ER1 
data units and up to six 48Cl data unit s. Part 
of the cont rol logic required for 4-wire switched 
dial backup service is an integral part of the 46Cl 
or 46C2 data mounting . 

Note: The 46Cl or 46C2 data mounting 
must be used with the 48D1 data unit . 

2.22 The backplane (Fig . 24) of the 46CI or 46C2 
data mounting contains eight 50-pin connectors, 

eight screw terminals, and two relays. Connector 
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Fig. 20-4681 Data Mounting-Front View 
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Fig . 22 - 46C1 Data Mount ing - Front View 

Pl permits connection to a 4801 data unit . 
Connectors P2 through P4 permit connection to a 
maximum of twenty-three modems. Direct connection 
can be made from each connector to a multiple 
data mounting, suc h as the 40B data mounting for 
data set 202T. For connections from connectors 
P2 through P4 to individual modems, separately 
ordered KS-21253-Ll adapters can be used. To 
provide data with 4-wire switched dial backup 
service, connectors JlO through Jl2 permit connection 
to up to three 46Al or 46A2 data mountings 
containing a maximum of twenty-three DAS 829-type 
CIUs. To provide data with alternate voice and 
4-wire switched dial backup service, connectors JIO 
through J12 permit connection to up to three 46B1 
data mountings containing a maximum of twenty-three 
48Al data units. Connector JI or the eight screw 
terminals permit connection to one or t\\'O -1-wire 
dial backup channels consisting of two 2-wire 
switched network lines per channel. The two relays 
provide part of the control for the two backup 
channels. 

Note: Use of connector JI is not iwrmitted 
in registered arrangements. 

2 .23 The 46Cl or 46C2 data mounting is 7 inches 
high, 19 inches wide, and 13-1/ 4 inches deep. 

The data mounting weighs 19 pounds. 

2 .24 The 46Cl or 46C2 data mounting can be 
mounted on 19- or 23-inch relay racks. 

Mounting in KS-20018-type cab inets is recommended. 
Descriptive information on KS-20018-type cab inet s 
is provided in Section 590-010-201. 

F. 59A 1 Data Mounting 

2.25 The 59A I data mounting provides a housing 
for a single DAS 82!1-type C'IU or one of 

the following combinations: 

• A CIU and a 48Gl data unit for 2-wire data 
only service. 

• A CIU and a 48Al data un it for 4-wire data 
with alternate v01ce service. 

• A C'IU plus a 48Al data unit and a 48Gl 
data unit for 2-wire data with alternate 
voice service ( Fig. 25 ). 
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• A CIU and a 48B1 or 48ERI data unit for 

4-wire data with dial backup service with 

manual dialing. 

• A CIU plus a 48A 1 data unit and a 48B1 

or 48ER1 data unit for 4-wire data with 

alternate voice and dial backup service with 

manual dialing (Fig. 26). 

• A CIU and a 48ER1 data unit for 4-wire 

data with dial backup service with automatic 

dialing . 

• A CIU and a 48FR1 data unit for 4-wire 

data with dial backup service with automatic 

answering. 

2.26 The 59Al data mounting (Fig. 27) consists 

of a housing, a 6-foot power cord (840807028), 

and a 24-Vac wall-mounted transformer (KS-21362-Ll) 

with an 18-inch power cord . A bridge rectifier 

power supply is an integral part of the data 

mounting . 
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2 .27 The backplane (Fig . 28) of the 59Al data 

mounting contains two 50-pin connectors 

and the screw termina ls for connecting to 4-wire 

metallic facilities, a 4-wire dial backup channel 

consisting of two 2-wire switched network lines, a 

24-Vac transfo rmer, a manua l loopback key, the 

simplex pair of the 4-wire metallic facilities, and a 

customer- or modem-provided contact. Connector 

Pl connects to a single modem. Connector J4 

connects to a 6-button key telephone set (565HKM 

or 2565HKM), a station dial (43A or 53A ), or an 

automatic calling unit (DAS 801CR-Ll/2). 

2.28 The 59Al data mounti ng is 3-2/3 inches 

high, 11-1/2 inches wide, and 12-2/3 inches 

deep. The data mounting weighs 6-7/8 pounds. 

2 .29 The 59Al data mounting can be used as a 

free standing unit on a desk or shelf or 

can be wall mounted using a separately ordered 

193A backboard (F ig. 13). 
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G. 62A 1 Data Mounting 

2.30 The 62Al data mounting provides a housing 
for a single DAS 829-type CIU or a CIU 

and a 48Gl data unit (Fig . 29). The data mounting 
(Fig. 30) consists of a housing, a 6-foot power cord 
(840807028), and a 24-Vac wall-mounted transformer 
(KS-21239-L4). A bridge rectifier power supply is 
an integral part of the data mounting . The data 
mounting can also operate from a -24 or -48 Vdc 
power source. 

2.31 The backplan e (Fig. 31) of the 62Al data 
mounting contains a 50-pin connector and 

th e screw terminals for connecting to 4-wire metallic 
facilities, the 24-Vac transformer, a manual loopback 
key, the simplex pair of the 4-wire metallic facilities, 
and a single modem. Connector Pl provides the 
preferred method for connecting to a single modem. 

2.32 The 62Al data mounting is 3-13/ 16 inches 
high, 5-7/8 inches wide, and 10-7/8 inches 

deep. The data mounting weighs 3-1/8 pounds. 

2.33 The 62Al data mounting can be used as a 
free sta nding unit on a desk or shelf or 

can be wall mounted using a separately ordered 
193A backboard (Fig. 13). 

CHANNEL INTERFACE UNITS (CIU) 

2.34 The DAS 829-type CIU provides a prewired 
and tested standard termination for 4-wire 

private line voiceband data channels. The DAS 
829-type CIU is avai labl e in six codes for proper 
termination of channels having various loop facilities . 
The three LlA codes provide all the functions of 
the corresponding Ll codes and also provide the 
following funct ions: (1) data only service on 8-dB 
channels, (2) operation from a -48 Vdc power 
source, (3) visua l indication of loopback, and (4) 
provision for disabling loopback by use of special 
data mountings . All six codes are plug-in circuit 
packs that are housed in single or multiple data 
mountings . 

A. DAS 829A-L 1 CIU 

2.35 The DAS 829A-Ll CIU (Fig. 32) contains 
the circuitr y required to provide a standa rd 

termination for short 4-wire metallic facilities . The 
CIU consists of component appa ratus mounted on 
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a plug-in printed wiring board. The CIU is housed 

in a 44Al, 44A2, 45Al, 46Al, 46A2, 59Al , or 62Al 

data mounting. 

2.36 Two monitoring jacks and two test jacks are 

located on the CIU faceplate . These jacks 

will accept a standard 310 plug. Two variable 

attenuators and two installer options (line impedance 

and sealing current) are located on the printed 

wiring board. 

2.37 The DAS 829A-Ll CIU is 1-1/3 inches high, 

5-1/2 inches wide, and 9-2/ 3 inches long. 

The CIU weighs 15 ounces. 

2.38 The DAS 829A-Ll CIU will operate in an 

ambient temperature range of +40 to + 120°F 

and a relative humidity range of 20 to 95 percent. 

8. DAS 8298-l 1 CIU 

2.39 The DAS 8298-Ll CIU (Fig. 33) contains 

the circuitry required to provide a standard 
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termination for longer nonloaded 4-wire metallic 

facilities. The CIU consists of component apparatus 

mounted on a plug-in printed wiring board. The 

CIU is housed in a 44Al, 44A2, 45Al, 46Al, 46A2, 

59Al, or 62Al data mounting. 

2.40 Two monitoring jacks, two test jacks, and 

one input jack are located on the CIU 

faceplate. These jacks will accept a standard 310 

plug. A receive fine gain control located on the 

printed wiring board is accessible through a hole 

in the faceplate. A variable attenuator and three 

installer options (receive coarse gain, line impedance, 

and sealing current) are also located on the printed 

wiring board. 

2.41 The DAS 8298-Ll CIU is 1-1/3 inches high, 

5-1/2 inches wide, and 9-2/3 inches long. 

The CIU weighs 1-5/8 pounds . 

2.42 The DAS 8298-Ll CIU will operate in an 

ambient temperature range of +40 to+ 120°F 

and a relative humidity range of 20 to 95 percent. 
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C. DAS 829C-Ll CIU 

2.43 The DAS 829C-Ll CIU /Fig. 34) contains 
the circuitry required to provide a standard 

termination for longer loaded 4-wire metallic facilities. 
The CID consists of component apparatus mounted 
on a plug-in printed wiring board. The CID is 
housed in a 44Al, 44A2, 45Al, 46Al, 46A2, 59Al, 
or 62Al data mounting. 

2.44 Two monitoring jacks, two test jacks, and 
one input jack are located on the CID 

faceplate. These jacks will accept a standard 310 
plug. A receive fine gain control located on the 
printed wiring board is accessible through a hole 
in the faceplate. A variab le attenuator and three 
installer options (receive coarse gain, 359A or 359K 
equalizer equivalent, and sealing current) are also 
located on the printed wiring board. 

2.45 The DAS 829C-Ll CIU is 1-1/3 inches high, 
5-1/2 inches wide, and 9-2/3 inches long. 

The CIU weighs 1-1/4 pounds. 

2.46 The DAS 829C-Ll CIU will operate in an 
ambient temperature range of +40 to + 120°F 

and a relative humidity range of 20 to 95 percent. 

D. DAS 829A -L 1 A CIU 

2.47 The DAS 829A-L1A CIU (Fig. 35) contains 
the circuitry required to provide a standard 

termination for short 4-wire metallic facilities. The 
CIU consists of component apparatus mounted on 
a plug-in printed wiring board. The CIU is housed 
in a 44Al, 44A2, 45Al, 46Al, 46A2, 59Al, or 62Al 
data mounting. A handle is provided on the CID 
faceplate to facilitate removal of the CIU from 
the data mounting. 
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Fig. 29-62A1 Data Mounting Equipped With a DAS 829-Type CIU and a 48G1 Data Unit 

2.48 Two monitoring jacks and two test jacks are 
located on t he CIU faceplate. These jacks 

will accept a sta ndard 310 plug. A loopback 
indicator light is also located on the faceplate . Two 
variable atte nuato rs and four insta ller opt ions (line 
impedance , sealing current, loopback amplifier gain, 
and power supply) are located on the printed wiring 
board. 

2.49 The DAS 829A-L1A CIU is 1-1/3 inche s 
high, 5-1/ 2 inches wide, and 9-2/ :3 inches 

long. The Cll' weighs 15 ounces. 

2.50 The DAS 829A-LlA CIU will operate in an 
ambient temperature range of +.10 to + 120°F 

and a relative humidity range of 20 to 95 percent. 

E. DAS 8298-L 1 A CIU 

2.51 The DAS 829B-LIA CIU (Fig. 36) contains 
the circuitry required to provide a standard 

termination for longer nonloaded 4-wire metallic 

facilities. The CIU consists of component apparatus 
mounted on a plug-in printed wiring board. The 
CIU is housed in a 44Al, 44A2, 45Al, 46Al, 46A2, 
,59A 1, or 62Al data mounting . A handle is provided 
on the CIU facep lat e to facilitate removal of the 
CIU from the data mounting. 

2.52 Two monitoring jacks , two test jacks, and 
one input jack are located on the CIU 

faceplate. These jacks will accept a standard 310 
plug. A loopback indicator light is also located on 
the faceplate. A receive fine gain control located 
on the printed wiring boar d is accessible thr ough 
a hole in the faceplate . A variable attenuator and 
five installer options (receive coarse gain, line 
impedance, sealing current, loopback amplifier gain, 
and power supply) are also located on t he printed 
wiring board. 

2.53 The DAS 829B-LlA CIU is 1-1/3 inches 
high , 5-1/2 inches wide, and 9-2/3 inches 

long. The CIU weighs 1-5/8 pounds. 
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2.54 The DAS 829B-LlA CIU will operate in an 
ambient temperature range of +40 to + 120°F 

and a relative humidity range of 20 to 95 percent . 

F. DAS 829C-L1 A CIU 

2.55 The DAS 829C-L1A CIU (Fig. 37) contains 
the circuitry required to provide a standard 

termination for longer loaded 4-wire metallic facilities. 
The CIU consists of component apparatus mounted 
on a plug-in prin ted wiring board. The CIU is 
housed in a 44Al, 44A2, 45Al, 46Al, 46A2, 59Al, 
or 62Al data mounting. A handl e is provided on 
the CIU faceplate to facilitate removal of the CIU 
from the data mounting. 

2.56 Two monitoring jacks, two test jacks , and 
one input jack are located on the CIU 

faceplate. These jacks will accept a standard 310 
plug. A loopback indicator light is also located on 
the faceplate. A receive fine gain control located 
on the printed wiring board is accessible through 
a hole in the faceplate. A variable attenuator and 
five installer options (receive coarse gain, 359A or 
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359K equalizer equiva lent, sealing current, loopback 
amplifier gain, and power supply) are also located 
on the pr inted wiring board. 

2.57 The DAS 829C-L1A CIU is 1-1/3 inches 
high, 5-1/2 inches wide, and 9-2/3 inches 

long. The CIU weighs 1-1/4 pounds . 

2.58 The DAS 829C-L1A CIU will operate in an 
ambient temperature range of +40 to + 120°F 

and a relative humidity range of 20 to 95 percent. 

DATA UNITS 

2.59 The 48-type data units provide the functions 
that are required to supplement the CIUs 

for 4-wire data with alternate voice, dial backup, 
and switched dial backup service . Two-wire data 
only and data with alternate voice service are also 
provided. The 48A 1, 48Bl, 48Cl, 48ER1, 48FR1, 
and 48Gl data units are plug-in circuit packs that 
are housed in single or multiple data mountings. 
The 4801 data unit is ra ck mounted and does not 
require housing. 
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Fig. 31 - 62A 1 Data Mounting - Rear View 

A. 48A 1 Data Unit 

2.60 The 48Al data unit (Fig. 38) contains the 
circuitry required to provide alternate voice 

service. The data unit consists of component 
apparatus mounted on a plug-in printed wiring 
board. The data unit is housed in a 45Al, 46Bl, 
or 59Al data mounting. 

2.61 The alternate voice arrangement provided 
by the 48Al data unit is not compatib le with 

alternate voice arrangements of either the DAS 
828A-type CIU or locally engineered systems 
requiring 20-Hz ringdown signaling unless signal 
conversion equipment is provided. When signal 
conversion equipment is required, the F-type SF 
unit is recommended. The E-type SF unit is not 

recommended. The 48Al data unit uses an inband 
signal of 2600 Hz for ringdown signaling. 

2.62 The 48Al data unit is 1-1/4 inches high, 
5-1/2 inches wide, and 9-11/16 inches deep. 

The data unit weighs 1-1/4 pounds. 

2.63 The 48Al data unit will operate in an ambient 
temperature range of +40 to + 120°F and 

a relative humid ity range of 20 to 95 percent. 

B. 4881 Data Unit 

2.64 The 48Bl data unit (Fig. 39) contains t he 
circuitry required to provide 4-wire dial 

backup service with manual dia ling. The data unit 
consists of component apparatus mounted on a 
plug-in printed wiring board. The data unit is 
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housed in a -l5A 1, -l6Cl, 46C2, or 59Al data 

mounting. 

2.65 A test jack is located at the front of the 
data unit. This jack will accept a standard 

310 plug. A variable attenuator, a variable gain 

control, and an installer option (s lope equalizer) are 
located on the printed wiring board . 

2.66 The dial backup arrangement provided by 
the 48B1 data unit is compatible with dial 

backup arrangements provided by either the DAS 

828C-type CIU or by locally engineered systems 
that are equivalent to the DAS 828C-type CIU. 
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2.67 The 48Bl data unit is 1-1/4 inches high, 
5-1/2 inches wide, and 9-11/16 inches deep. 

The data unit weighs 2 pounds. 

2.68 The 48B1 data unit will operate in an ambient 
temperature range of +40 to + 120°F and 

a re lative humidity range of 20 to 95 percent. 

C. 48C1 Data Unit 

2.69 The 48Cl data unit (Fig. 40) contains the 
circuitry required to provide a 2-by-4 switching 

matrix that can connect any one of four 4-wire 

modems to either one of two 4-wire dial backup 
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channels. The data unit consists of component 
apparatus mounted on a plug-in printed wiring 
board. An attached cable and connector Jl permit 
direct connection to a 48Dl data unit. The 48Cl 
data unit is housed in a 46Cl or 46C2 data mounting. 

2.70 The 48Cl data unit is 1-1/4 inches high, 
5-1/2 inches wide, and 9-11/16 inches deep . 

The data unit weighs 1-3/4 pounds. 

2.7 1 The 48Cl data unit will operate in an ambient 
temperature range of +40 to + 120°F and 

a relative humidity range of 20 to 95 percent . 

D. 48D l Data Unit 

2.72 The 48Dl data unit provides an interface 
adapter for use with a 46Bl and/or a 46Cl 

or 46C2 data mounting to concentrate control of 
48Al, 48Bl or 48ER1, and 48Cl data unit s in an 
18- or 30-button CALL DIRECTOR key telep hone 
set. 

2.73 The 48Dl data unit (Fig. 41) provides six 
50-pin connectors, P4 through P9, for direct 

connection of up to six 48Cl data units mounted 
in a 46Cl or 46C2 data mounting. A 24-Vac 
transformer, a bridge rectifier power supply , a 
regulated power supply , and four fuses are integral 
parts of the 48Dl data unit . A 4-foot power cord 
(840339907) is suppl ied with the 48Dl data unit. 

2.74 The backplane (Fig. 42) of the 48Dl data 
unit contains twelve 50-pin connectors. 

Connectors Jl through J5 permit connection to an 
18- or 30-button CALL DIRECTOR key telephone 
set. Connector J6 permits connection to a 46Cl 
or 46C2 data mounting. Connectors Pl through 
P3 permit connection to up to three 46Bl data 
mountings containing a maximum of twenty-three 
48Al data unit s. Connectors Pll and P12 permit 
concentrat ed connection to a maximum of twenty-three 
modems to provide dial backup stat us to modems 
r<>quiring this info rm ation. Connec tor Pl0 is 
provided for future use. Power cord connector 
Pl3 is located on the rear of the data unit adjacent 
to the backplane. 
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2.7S The 48Dl data unit is 7 inches high, 19 
inches wide, and 13-1/4 inches deep . The 

data unit weighs 24 pounds. 

2.76 The 48Dl data unit can be mounted on 19-
or 23-inch relay racks. Mounting in 

KS-20018-type cabinets is recommended. Descriptive 
information on KS-20018-type cabinets is provided 
in Section 590-010-201. 

2.77 The 48Dl data unit will operate in an ambient 
temperature range of +40 to + 120°F and 

a relative humidity range of 20 to 95 percent . 

E. 48ERI Data Unit 

2.7 8 The 48ER1 data unit (Fig. 43) contains the 
circuitry required to provide 4-wire dial 

backup service with manual or automatic dialing. 
The data unit consists of component apparatus 
mounted on a plug-in printed wiring board . The 
data unit is housed in a 46C2 or 59Al data mounting. 
A handle is provided on the data unit faceplate to 
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facilitate removal of the data unit from the data 
mounting. 

2.79 Two test jacks are located on the data unit 
faceplate . These jacks will accept a standard 

310 plug. A locking switch and a dial backup 
indicator light are also located on the faceplate. 
Two gain control switches and three installer options 
(call control, unit control, and power supply) are 
located on the printed wiring board . 

2.80 The dial backup arrangement provided by 
the 48ER1 data unit is compatible with dial 

backup arrangements provided by the 48Bl data 
unit, the DAS 828C-type CIU, or by locally engineered 
arrangements that are equivalent to the 4881 data 
unit or the DAS 828C-type CIU. 

2.81 The 48ER1 data unit is 1-1/ 4 inches high, 
5-1/2 inches wide, and 10-1/16 inches deep. 

The data unit weighs 1-7/8 pounds. 
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2.82 The 48ER1 data unit will operate in an 
ambient temperature range of +40 to +120°F 

and a relative humidity range of 20 to 95 percent . 

F. 48FRI Data Unit 

2.83 The 48FR1 data unit (Fig. 44) contains the 
circuitry required to provide 4-wire dial 

backup service with automatic answering. The 
data unit consists of component apparatus mounted 
on a plug-in printed wiring board. The data unit 
is housed in a 59Al data mounting. A handle is 
provided on the data unit faceplate to facilitate 
removal of the data unit from the data mounting. 

2.84 Two test jacks are located on the data unit 
faceplate. These jacks will accept a standard 

310 plug. A nonlocking switch and a dial backup 
indicator light are also located on the faceplate. 

Two gain control switches and three installer options 
(call control, unit control , and power supply) are 
located on the printed wiring board. 

2.85 The 48FR1 data unit is 1-1/4 inches high, 
5-1/2 inches wide, and 10-1/16 inches deep. 

The data unit weighs 2 pounds . 

2.86 The 48FR1 data unit will operate in an 
ambient temperature range of +40 to + 120°F 

and a relative humidity range of 20 to 95 percent. 

G. 48G1 Data Unit 

2.87 The 48Gl data unit (Fig. 45) contains the 
circuitry required to provide conversion from 

a 2-wire to a 4-wire channel. The data unit consists 
of component apparatus mounted on a plug-in 
printed wiring board . The data unit is housed in 
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a 4681, 59Al, or 62Al data mounting. A handle 
is provided on the data unit faceplate to facilitate 
removal of the data unit from the data mounting. 

2.88 A monitoring jack and a test jack are located 
on the data unit faceplate. These jacks will 

accept a standard 310 plug. An installer option 
(power supply) is located on the printed wiring 
board. 

2.89 The 48Gl data unit is 1-1/4 inches high, 
5-1/2 inches wide, and 10-1/ 16 inches deep. 

The data unit weighs 2/ 3 pound. 
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2.90 The 48Gl data unit will operate in an ambient 
temperature range of +40 to + 120°F and 

a relative humidity range of 20 to 95 percent . 

3. FUNCTIONAL DESCRIPTION 

CHANNEL INTERFACE UNITS (CIU) 

3.01 The DAS 829-type CIU provides the 
transmission circuitry required for proper 

termination of 4-wire private line voiceband data 
cha nnels. The DAS 829-type CIU is available in 
six codes for use with channels having various loop 
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facilities. The thr ee LlA codes provide all the 
functions of the corresponding Ll codes and also 
provide the following functions : (1) data only 
service on 8-dB chan nels, (2) operation from a -48 
Vdc power source, (3) visual indication of loopback, 
and (4) provision for disabling loopback by use of 
special data mountings. 

3.02 For 4-wire data only service on a single 
4-wire private line, the DAS 829-type CIU 

is housed in a 44Al or 44A2 data mounting. For 
4-wire data service on a single 4-wire private line, 
with alternate voice and/or dial backup service 
using manual dialing, the CIU and the required 
48Al and/or 48B1 data units are housed in a 45Al 
or 59Al data mounting. For 4-wire data service 

on a single 4-wire private line, with alternate voice 
and/o r registered dial backup service using manual 
dialing , the CIU and the required 48Al and/or 
48ER1 data units are housed in a 59Al data 
mounting. For 4-wire data service on a single 
4-wire private line with registered dial backup 
service using automatic dialing or automatic answering, 
the CIU and the required 48ER1 or 48FR1 data 
unit are hous ed in a 59Al data mounting. For 
2-wire data only service on a single 4-wire line, 
the CIU and the required 48Gl data unit are housed 
in a 59Al or 62Al data mounting. For 2-wire 
data service on a single 4-wire line with alternate 
voice service, the CIU and the required 48Al and 
48G 1 data units are housed in a 59Al data mounting. 
Although the 45A 1, 59Al, and 62Al data mountings 
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Fig. 42 - 48D 1 Doto Unit- Rear View 

can house a CIU only, they are not normally used 
for this purpose. At present, 2-wire dial backup 
service is not available. 

3.03 For 4-wire data only or data with additional 
services (alternate voice and/or switched dial 

backup) on multiple (up to eight) 4-wire i;rivate 
lines, the DAS 829-type CIU is housed in a 46Al 
or 46A2 data mounting. For 2-wire data only or 
data with alternate voice service on multiple (up 
to eight) 4-wire lines, the CIU is also housed in a 
46Al or 46A2 data mounting. At present, 2-wire 
switched dial backup service is not available. 

3.04 In the normal (data) mode (Fig . 1), the 
4-wire modem can transmit and receive data 

over the 4-wire metallic facilities since the DAS 
829-type CIU provides a through connection for 
the transmission leads of the standard 6-lead 
interface (DT, DR, DTl, DRl , TEK5, and TEK6) 
that connects the 4-wire modem to the CIU. The 
four transmission leads (DT, DR, DTl, and DRl) 
are complete through the normally-closed contacts 
of the LB! relay in the CIU as long as the CIU 
remains in the data mode. This condition is 
indicated by an in-data line status signal to the 
modem. 

3.05 In the normal (data) mode (Fig. 2), the 
2-wire modem can transmit and receive data 

over the 4-wire metallic facilities since the DAS 
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829-type CIU provides a through connection for 
the 4-wire port of the 2-wire to 4-wire hybrid circuit 
in the 48Gl data unit that connects the 2-wire 
modem to the CIU. The four transmission leads 
(DT, DR, DTl, and DRl) are complete through 
the normally-closed contacts of the LBl relay in 
the CIU as long as the CIU remai ns in the data 
mode. This conditio n is indicated by an in-data 
line stat us signal to the modem. 

3.06 In the loopback mode (Fig. 1 or 2), operation 
of the LBl re lay in the DAS 829-type CIU 

disconn ects the modem from the 4-wire metallic 
facilities and loops back the receive pair to the 
tra nsmit pai r through a loopback amplifier in the 
CIU. The 4-wire metall ic facilities are now reserved 
for test purposes and are not available for data 
transmission. This condition is indicated by a 
not -in-data line status signal to the modem. 

A. DAS 829A -Ll CIU 

3.07 The DAS 829A-Ll CIU provide s the 
transmission circuitry required for proper 

termination of short nonloaded or loaded 4-wire 
metallic facilities when no gain is required in the 
transmit or receive paths. A facility loopback 
circuit, a not-in-data indication, and a sealing current 
option are also provided. A de power supply in 
the CIU obtains its required 24-Vac input from a 
transformer associated with the data mounting 
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Fig. 43 - 48ERI Data Unit 

(44Al, 44A2, 45Al, 46Al, 46A2, 59Al, or 62Al) 
that houses the CIU. All connections to the CIU 
are made through the data mounting. 

Transmit Circuit 

3.08 In the data mode (Fig. 46), transmitted 
signals on the modem transmit pair (DTl, 

DRl) are passed through the normally-closed contacts 
of test jack J3 (TRANS TST), the normally-closed 
contacts of rela y LBl, the O to 15 dB attenuator 
AT2 (TRANS), and transformer T3 to the station 
transmit pair (Tl , Rl). 

3.09 Resistor R38 functions as a fuse for the 
modem transmit pair (DTl, DRl/. If excessive 

power is dissipated in resistor R38, the resistor 
opens to disconnect the hazardous voltage. Diode 
CR6 limits I oltage surges in the circuit. The line 
impedance option provides a 600- or 1200-ohm line 
termination . Monitor jack J4 (TRANS MON) 
provides a monitoring point on the modem side of 
the CIU. 

Receive Circuit 

3.10 In the data mode (Fig . 46). received signals 
on the station receive pair (T, RJ are passed 
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Fig. 44-48FR1 Data Unit 

through transformer T2, the O to 15 dB attenuator 
ATl (REC), the normall y-closed contacts of test 
jack J2 (REC TST), and the normally-closed contacts 
of relay LBl to the modem receive pair (OT, DR). 

3. 11 Resistor R37 functions as a fuse for the 
modem receive pair (OT, DR). If excessive 

power is dissipated in resistor R37, the resisto r 
opens to disconn ect the hazardous volta ge. Diode 
CR5 limi ts voltage surges in the circuit . The line 
impedance option provides a 600- or 1200-ohm line 
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termination . Monitor jack Jl (REC MON) provides 
a monitoring point on the modem side of the CIU. 

Loopback Circuit 

3 .12 The loopback circuit (Fig. 46) provides a 
loopback mode of operation to permit testing 

of the t ransmitting and receiving facilities from a 
remote test center. The modem is disconnected 
and the station receive pair is looped back to the 
station transmit pair through a 16-dB loopback 
amplifier. The loopback amplifier provides a 
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loopback transmission path at equal (normal) levels. 
The loopback relay contacts, the TRANS TST jack 
contacts, and the interconnection between the 
modem and the CIU are not included in the loopback 
path. 

3.13 Loopback is accomplished by operation of 
loopback relay LBl. Release of this relay 

restores the CIU to the normal (data) mode . 
Operation and release of the relay is usually initiated 
by a 2713-Hz tone from a remote test center. 
Operation and release of the relay may be initiated 
locally, if a manual loopback key is connected to 
the CIU. 

3 .1 4 The 2713-Hz tone from the test center is 
sent over the station receive pair (T, R) 

and activates the tone detector circuit in the CIU. 
To ensure activation, the transmitted tone should 
be 2713±5 Hz. Depending on the signal-to-noise 
ratio, the tone detector circuit may have a bandwidth 
as wide as 2685 Hz to 2741 Hz. When the 2713-Hz 
tone is sent for a minimum of 5 seconds and then 
removed, the tone detector circuit operates loopback 
relay LBl. The test center then sends a 1004-Hz 
test tone over the station receive pair (T, R). If 
the test tone is returned to the test center over 
the station transmit pair (Tl, Rl ), loop back has 
been accomplished. 
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Note: When a 2-wire private line is tested, 
the test center should open ciircuit the station 
transmit pair. This ensures that when the 
2-wire port of the 2-wire to 4-wire hybrid 
circuit in a 48Gl data unit is improperly 
terminated, open or short circuit, the :IT13-Hz 
tone will not be looped back via the hybrid 
circuit. 

3.1S Aft~r the desired tests are completed, the 
2713-Hz tone from the test center is again 

sent over the station receive pair (T, R) and 
activates the tone detector circuit in the CIU. 
About 1 second after activation, the tone detector 
circuit releases loopback relay LB:L. The l!713-Hz 
tone is sent for a minimum of 5 seconds and then 
removed. The test center then sends the 1004-Hz 
test tone over the station receive pair (T, R). If 
the test tone is not returned to the test center 
over the station transmit pair (Tl, Rl), the CIU 
has been returned to the normal ,[data) mode. 

Note: When a 2-wire private line is tested, 
an improperly terminated 2--wire port of a 
48Gl data unit could cause the 1004-Hz tone 
to be returned to the test center. If the 
2-wire port is open- or short-circuited, the 
improper loopback signal will be 16 dB below 
the valid loopback signal. 

Not-in-Data Indication 

3.16 When the CIU (Fig. 46) is in the loopback 
mode (relay LBl operated), a normally-closed 

contact of the relay is opened to provide a not-in-data 
(line status) indication to the modem through the 
TEK5 and TEK6 leads. 

3.17 The following two restrictions apply to the 
not-in-data indication if it is used with a 

customer-provided modem: 

(1) The circuit in the modem muslt be noninductive 
or equipped with contact protection. 

(2) Current to the CIU must not exceed 500 
mA. 

Sealing Current Option 

3. 18 Sealing current is a small de current that 
is applied to the simplex pair of the 4-wire 

metallic facilities to eliminate impaired transmission. 
If sealing current is used, the sealing current option 
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(Fig. 46) in the CIU provides de continuity for 
the simplex pair. A typical sealing current 
arrangement is shown in Fig. 47. 

B. DAS 8298-l 1 CIU 

3.19 'The DAS 829B-Ll CIU provides the 
transmission circuitry required for proper 

termination of medium or llong nonloaded 4-wire 
metallic facilities that require gain in the receive 
path. A facility loopback circuit, a not-in-data 
indication, and a sealing current option are also 
provided. A de power supply in the CIU obtains 
its required 24-Vac input from a transformer 
associated with the data mounting (44Al, 44A2, 
45Al, 46Al, 46A2, 59Al, or 62Al) that houses the 
CIU. All connections to the CIU are made through 
the data mounting. 

Transmit Circuit 

3.20 In the data mode (Fig. 48), transmitted 
signals on the modem transmit pair (DTI, 

DRI) are passed through the normally-closed contacts 
of test jack J4 (TRANS TS'I'), the normally-closed 
contacts of relay LEI, the O to 15 dB attenuator 
ATl (TRANS), and transformer T4 to the station 
transmit pair (Tl, Rl). 

3.21 Resistor R42 functions as a fuse for the 
modem transmit pair (DTl, DRl). If excessive 

power is dissipated in resistor R42, the resistor 
opens to disconnect the hazardous voltage. Diode 
CR6 limits voltage surges in the circuit. The line 
impedance option provides a 150-, 600-, or 1200-ohm 
line termination. Monitor jack J5 (TRANS MON) 
provides a monitoring point on the modem side of 
the CIU. 

Receive Circuit 

3.22 In the data mode (Fii~-48), received signals 
on the station receive pair (T, R) are passed 

through transformer T3, the normally-closed contacts 
of input jack J3 (REC IN), tlhe receive level circuit 
(coarse gain option), the O to 10 dB amplifier, 
transformer T2, the normally-closed contacts of 
test jack J2 (REC TST), and the normally-closed 
contacts of relay LBl to the modem receive pair 
(DT, DR). 

3.23 The coarse gain option provides coarse 
adjustment of the sign.al gain. The available 

coarse adjustments (GAIN) are + 10, 0, -10, and 
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20 dB. Variable resistor R28 and the O to 10 dB 
mplifier provide fine adjustment of the signal 
ain. Diode CR5 limits voltage surges in the 
ircuit. The line impedance option provides a 150-, 
00-, or 1200-ohm line termination. Monitor jack 
1 (REC MON) provides a monitoring point on the 
odem side of the CIU. 

oopback Circuit 

.24 The loopback circuit (Fig. 48) is the same 
as the loopback circuit described in paragraphs 

.12 through 3.15 for the DAS 829A-Ll CIU. 

ot-in-Data Indication 

.25 The not-in-data indication (Fig. 48) is the 
same as the not-in-data indication described 
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in paragraphs 3.16 and 3.17 fo:r the DAS 829A-Ll 
CIU. 

Sealing Current Option 

3.26 The sealing current option (Fig. 48) is the 
same as the sealing curr,ent option described 

in paragraph 3.18 for the DAS 829A-Ll CIU. 

C. DAS 829C-LI CIU 

3.27 The DAS 829C-Ll CIU provides the 
transmission circuitry required for proper 

termination of medium or long loaded 4-wire metallic 
facilities that require gain in the receive path and 
extensive amplitude equalizatioI11. A facility loopback 
circuit, a not-in-data indication, :and a sealing current 
option are also provided. A de power supply in 
the CIU obtains its required 24-Vac input from a 
transformer associated with the data mounting 
(44Al, 44A2, 45Al, 46Al, 46.A2, 59Al, or 62Al) 
that houses the CIU. All connections to the CIU 
are made through the data mounting. 

Transmit Circuit 

3.28 In the data mode (Fig. 49), transmitted 
signals on the modem transmit pair (DTl, 

DRl) are passed through the normally-closed contacts 
of test jack J4 (TRANS TST), the normally-closed 
contacts of relay LBl, the O to 15 dB attenuator 
ATl (TRANS), and transform~,r T4 to the station 
transmit pair (Tl, Rl). 

3.29 Resistor R42 functions as a fuse for the 
modem transmit pair (D'I'l, DRl). If excessive 

power is dissipated in resistor R42, the resistor 
opens to disconnect the hazardous voltage. Diode 
CR6 limits voltage surges in the circuit. The 359A 
or 359K equalizer equivalent option provides a 1200-
or a 600-ohm line termination, respectively. Monitor 
jack J5 (TRANS MON) provides a monitoring point 
on the modem side of the CIU. 

Receive Circuit 

3.30 In the data mode (Fig. •i9), received signals 
on the station receive pacir (T, R) are passed 

through transformer T3, the slope equalizer circuit, 
the normally-closed contacts of input jack J3 (REC 
IN), the receive level circuit (coarse gain option), 
the O to 10 dB amplifier, transformer T2, the 
normally-closed contacts of test jack J2 (REC TST), 
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and the normally-closed contacts of relay LBl to 
the modem receive pair (DT, DR). 

3.31 The coarse gain option provides coarse 
adjustment of the signal gain. The available 

coarse adjustments (GAIN) are +20, +10, 0, -10, 
and -20 dB. Variable resistor R28 and the O to 
10 dB amplifier provide fine adjustment of the 
signal gain. Diode CR5 limits vo,ltage surges in 
the circuit. The 359A or 359K equailizer equ,ivalent 
option provides a 1200-or a 600-ohm ]line termination, 
respectively. Monitor jack Jl (REC MON) provides 
a monitoring point on the modem side of the CIU. 

3.32 The slope equalizer circuit a.nd the 1200- or 
600-ohm line terminations (transmit and 

receive) form the equivalent of a 359A or 359K 
equalizer. The slope equalizer circuit and the line 
terminations for the receive circuit are shown in 
Fig. 50. 

3.33 The slope equalizer circuit contain:; jacks 
arranged in a matrix. The matrix consists 

of four columns and four rows with a storage 
position to the left of each column. The r,equired 
equalization is obtained by inserting plug-in straps 
into the appropriate matrix jacks. 

3.34 All four columns (A, B, C, and D) are 
required to provide the equivalent of a 359A 

equalizer while only columns C and D are required 
for the equivalent of a 359K equalizer. Columns 
A and B comprise the high frequency section and 
are designed for equalization of H88--loaded 
high-capacitance cable. Columns C and D provide 
equalization for 4-wire or 2-wire private lines at 
frequencies up to 1000 Hz. 

Loopback Circuit 

3.35 The loopback circuit (Fig. 4,9) is the same 
as the loopback circuit described in paragraphs 

3.12 through 3.15 for the DAS 82BA-Ll Cm. 

Not-in-Data Indication 

3.36 The not-in-data indication (Fig. 49) is the 
same as the not-in-data indication dE,scribed 

in paragraphs 3.16 and 3.17 for the DAS 829A-Ll 
cm. 
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Sealing Current Option 

3.37 The sealing current option (Fig. 49) is the 
same as the sealing current option described 

in paragraph 3.18 for the DAS 829A-Ll Cm. 

D. DAS 829A-L1A CIU 

3.38 'fhe DAS 829A-L1A CIU provides the 
transmission circuitry required for proper 

termination of short nonloa.ded or loaded 4-wire 
metallic facilities when no gain is required in the 
transmit or receive paths. A facility loopback 
circuit, a not-in-data indication, a sealing current 
option, a loopback amplifier gain option, and a 
power supply option are also provided. The 
2-position power supply option enables the associated 
de power supply to operate on 24 Vac (N position), 
-24 Vdc (N position), or -418 Vdc (-48 position). 
The 24 Vac input is obtained from a transformer 
associated with the data mounting (44Al, 44A2, 
45Al, 46Al, 46A2, 59Al, or li2Al) that houses the 
CIU. 'fhe -24 and -48 Vdc inputs are obtained 
from an external power source. All connections 
to the CIU are made through the data mounting. 

Transmit Circuit 

3.39 lln the data mode (Fig. 51), transmitted 
signals on the modem transmit pair (DTl, 

DRl) are passed through the normally-closed contacts 
of test jack J4 (TRANS TST), the normally-closed 
contacts of relay LBl, the O to 15 dB attenuator 
ATl (TRANS), and transformer Tl to the station 
transmit pair (Tl, Rl). 

3.40 Resistors R7 and Fl function as fuses for 
the modem transmit pair (DTl, DRl) and 

the station transmit pair (Tl, Rl), respectively. If 
excessive power is dissipated in resistor R7 or Fl, 
the resistor opens to disconnect the hazardous 
voltage. Diodes CRl and C:R2 limit voltage surges 
in the circuit. The line impedance option provides 
a 600- or 1200-ohm line termination. Monitor jack 
J5 (TRANS MON) provides :a monitoring point on 
the modem side of the CIU. 

Receive Circuit 

3.41 Xn the data mode (Fi!:, 51), received signals 
on the station receive pair (T, R) are passed 

through transformer T3, the O to 15 dB attenuator 
AT2 (REC), the normally-closed contacts of test 
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jack J2 (REC TST), and the normally-closed contacts 
of relay LBl to the modem receive pair (DT, DR). 

3.42 Resistors R56 and F2 function as fuses for 
the modem receive pair (D'r, DR) and the 

station receive pair (T, R), respectively. If excessive 
power is dissipated in resistor R56 or F2, the 
resistor opens to disconnect the hazardous voltage. 
Diodes CR15 and CR16 limit voltage surgel! in the 
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circuit. The line impedance option provides a 600-
or 1200-ohm line termination. Monitor jack Jl 
(REC MON) provides a monitoring point on the 
modem side of the CIU. 

Loopback Circuit 

3.43 The loopback circuit (Fig. 51) is the same 
as the loopback circuit described in paragraphs 



.12 through 3.15 for the I>AS 829A-Ll CIU, with 
t e following exceptions: 

(a) A loopback amplifier gain option has been 
added to permit operation on either 8- or 

16-dB channels. 

(b) A light-emitting diode, DSI (LB), has been 
added on the faceplate of the CIU to provide 

visual indication of the loopback mode. The 
diode is lighted when the CIU is in the loopback 
mode. 

(c) The loopback control logic has been improved 
to ensure that the loopback logic will not 

respond to a 2713-Hz tone while the manual 
loopback key is operated, and to ensure that 
release of the manual loopback key will always 
return the CIU to the data mode. 

(d) The loopback circuit can be disabled by 
means of an isolated (floating) low-impedance 

interface connection (such as a relay contact or 
an optically coupled transistor) between the 
DTD lead (pin 40) and the CG lead (pin 31). 
This feature is not available when the CIU is 
housed in a standard data mounting (44Al, 
44A2, 45Al, 46Al, 46A2, 59Al, or 62Al), since 
these data mountings do not provide access to 
the DTD lead. 

ot-in-Data Indication 

.44 The not-in data indication (Fig. 51) is the 
same as the not-in-data indication described 

in paragraphs 3.16 and 3.17 for the DAS 829A-Ll 
IU. 

ealing Current Option 

.45 The sealing current option (Fig. 51) is the 
same as the sealing current option described 

n paragraph 3.18 for the DAS 829A-Ll CIU. 

DAS 8298-Ll A CIU 

.46 The DAS 829B-LIA CIU provides the 
transmission circuitry required for proper 

ermination of medium or long nonloaded 4-wire 
etallic facilities that require gain in the receive 

ath. A facility loopback circuit, a not-in-data 
ndication, a sealing current option, a loopback 
mplifier gain option, and a power supply option 
re also provided. The 2-position power supply 
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option enables the associated de power supply to 
operate 011-24 Vac (N position), -24 Vdc (N position), 
or -48 Vdc (-48 position). The 24 Vac input is 
obtained from a transformer associated with the 
data mounting (44Al, 44A2, 45Al, 46Al, 46A2, 
59Al, or 62Al) that houses the CIU. The -24 
and -48 Vdc inputs are obtained from an external 
power source. All connections to the CIU are 
made through the data mounting. 

Transmit Circuit 

3.47 In the data mode (Fi~:. 52), transmitted 
signals on the modem transmit pair (DTl, 

DRl) are passed through the normally-closed contacts 
of test jack J4 (TRANS TST), the normally-closed 
contacts of relay LEI, the O to 15 dB attenuator 
ATI (TRANS), and transformer Tl to the station 
transmit pair (Tl, RI). 

3.48 Resistors R7 and Fl function as fuses for 
the modem transmit pair (DTl, DRl) and 

thl) station transmit pair (Tl, RI), respectively. If 
excessive power is dissipated in resistor R7 or Fl, 
the resistor opens to disconnect the hazardous 
voltage. Diodes CRl and CR2 limit voltage surges 
in the circuit. The line impedance option provides 
a 150-, 600-, or 1200-ohm line termination. Monitor 
jack J5 (TRANS MON) provides a monitoring point 
on the modem side of the CIU. 

Receive Circuit 

3.49 In the data mode (Fig. 52), received signals 
on the station receive pair (T, R) are passed 

through transformer T3, the normally-closed contacts 
of input jack J3 (REC IN), the receive level circuit 
(coarse gain option), the O to 10 dB amplifier, 
transformer T4, the normally-closed contacts of 
test jack J2 (REC TST), and the normally-closed 
contacts of relay LBl to the modem receive pair 
(DT, DR). 

3.50 The coarse gain option provides coarse 
adjustment of the signal gain. The available 

coarse adjustments (GAIN) are + 10, 0, -10, and 
-20 dB. Variable resistor R41 and the O to 10 dB 
amplifier provide fine adjustment of the signal 
gain. Resistors R56 and F2 function as fuses for 
the modem receive pair (DT, DR) and the station 
receive pair (T, R), respectively. If excessive 
power is dissipated in resistor R56 or F2, the 
resistor opens to disconnect the hazardous voltage. 
Diodes CR15 through CR17 limit voltage surges in 
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the circuit. The line impedance option proviides a 
150-, 600-, or 1200-ohm line termination. MiJnitor 
jack Jl (REC MON) provides a monitoring point 
on the modem side of the CIU. 

Loopback Circuit 

3.51 The loopback circuit (Fig. 52:) is the same 
as the loopback circuit described in para~:raphs 

3.12 through 3.15 for the DAS 829A-Ll CIU,. with 
the following exceptions: 

(a) A loopback amplifier gain 011tion has been 
added to permit operation on either 8- or 

16-dB channels. 

(b) A light-emitting diode, DSl (LB), has, been 
added on the faceplate of the CIU to p:rovide 

visual indication of the loopback mode. The 
diode is lighted when the CIU is in the loopback 
mode. 

(c) The loopback control logic has been improved 
to ensure that the loopback logic will not 

respond to a 2713-Hz tone while the manual 
loopback key is operated, and to ensurE, that 
release of the manual loopback key will a.lways 
return the CIU to the data modE,. 

(d) The loopback circuit can be disabl,!d by 
means of an isolated (floating) J.ow-imPE,dance 

interface connection (such as a relay contact or 
an optically coupled transistor) between the 
DTD lead (pin 40) and the CG lead (pin 31). 
This feature is not available when the CIU is 
housed in a standard data mounting (44Al, 
44A2, 45Al, 46Al, 46A2, 59Al, or 62Al), since 
these data mountings do not provide access to 
the DTD lead. 

Not-in-Data Indication 

3.52 The not-in-data indication (F'ig. 52) is the 
same as the not-in-data indica,tion described 

in paragraphs 3.16 and 3.17 for the DAS 829A-Ll 
CIU. 

Sealing Current Option 

3.53 The sealing current option Wig. 52) is the 
same as the sealing current option described 

in paragraph 3.18 for the DAS 829A-Ll CHJ. 
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F. DAS 829C-ll A au 

3.54 The DAS 829C-L1A CIU provides the 
transmission circuitry required for proper 

termination of medium or long lloaded 4-wire metallic 
facilities that require gain in the receive path and 
extensive amplitude equalization. A facility loopback 
circuit, a not-in-data indication, a sealing current 
option, a loopback amplifier gain option, and a 
power supply option are also provided. The 
2-position power supply option •mables the associated 
de power supply to operate on 24 Vac (N position), 
-24 Vdc (N position), or -48 Vdc (-48 position). 
The 24 Vac input is obtained from a transformer 
associated with the data mounting (44Al, 44A2, 
45Al, 46Al, 46A2, 59Al, or 61!Al) that houses the 
CIU. The -24 and -48 Vdc inputs are obtained 
from an external power source. All connections 
to the CIU are made through the data mounting. 

Transmit Circuit 

3.55 fo the data mode (Fig. 53), transmitted 
signals on the modem transmit pair (DTl, 

DRl) are passed through the normally-closed contacts 
of test jack J4 (TRANS TST), the normally-closed 
contacts of relay LBl, the O to 15 dB attenuator 
ATl (TRANS), and transformer Tl to the station 
transmit pair (Tl, Rl). 

3.56 Resistors R7 and Fl function as fuses for 
the modem transmit pair (DTl, DRl) and 

the station transmit pair (Tl, Rl), respectively. If 
excessive power is dissipated in resistor R7 or Fl, 
the resistor opens to disconnect the hazardous 
voltage. Diodes CRl and CR2 limit voltage surges 
in the circuit. The 359A or 359K equalizer equivalent 
option provides a 1200-or a 600-ohm line termination, 
respectively. Monitor jack J5 (TRANS MON) 
provides a monitoring point on the modem side of 
the CIU. 

Receive C:ircuit 

3.57 In the data mode (Fig. 53), received signals 
on the station receive pair (T, R) are passed 

through transformer T3, the slope equalizer circuit, 
the normally-closed contacts of input jack J3 (REC 
IN), the receive level circuit (coarse gain option), 
the O to 10 dB amplifier, transformer T4, the 
normally-closed contacts of tes.t jack J2 (REC TST), 
and the normally-closed contacts of relay LBl to 
the modem receive pair (DT, DR). 



3. 8 The coarse gain option provides coarse 
adjustment of the signal gain. The available 

c arse adjustments (GAIN) are +20, + 10, 0, -10, 
a d -20 dB. Variable resistor R41 and the O to 
1 dB amplifier provide fine adjustment of the 
si nal gain. Resistors R56 and F2 function as fuses 
f the modem receive pair (DT, DR) and the 
st tion receive pair (T, R), respectively. If excessive 
p wer is dissipated in resistor R56 or F2, the 
r sistor opens to disconnect the hazardous voltage. 
D odes CR15 and CR16 limit voltage surges in the 
ei cuit. The 359A or 359K equalizer equivalent 
o tion provides a 1200-or a 600-ohm line termination, 
r spectively. Monitor jack JI (REC MON) provides 
a monitoring point on the modem side of the CIU. 
T e slope equalizer circuit is the same as the slope 
e ualizer circuit described in paragraphs 3.32 
t rough 3.34 for the DAS '829C-Ll CIU. 

pback Circuit 

The loopback circuit (Fig. 53) is the same 
as the loopback circuit described in paragraphs 

3. 2 through 3.15 for the DAS 829A-Ll CIU, with 
t e following exceptions: 

(a) A loopback amplifier gain option has been 
added to permit operation on either 8- or 

16-dB channels. 

(b) A light-emitting diode, DSl (LB), has been 
added on the faceplate of the CIU to provide 

visual indication of the loopback mode. The 
diode is lighted when the CIU is in the loopback 
mode. 

(c) The loopback control logic has been improved 
to ensure that the loopback logic will not 

respond to a 2713-Hz tone while the manual 
loopback key is operated, and to ensure that 
release of the manual loopback key will always 
return the CIU to the data mode. 

(d) The loopback circuit can be disabled by 
means of an isolated (floating) low-impedance 

interface connection (such as a relay contact or 
an optically coupled transistor) between the 
DTD lead (pin 40) and the CG lead (pin 31). 
This feature is not available when the CIU is 
housed in a standard data mounting (44Al, 
44A2, 45Al, 46Al, 46A2, 59Al, or 62Al), since 
these data mountings do not provide access to 
the DTD lead. 

Not-in-Data Indication 

DAS 829 5-12 
155 3, 5EC1rI0N 598-082-100 

3.60 The not-in-data indication (Fig. 53) is the 
same as the not-in-data indication described 

in paragraphs 3.16 and 3.17 for the DAS 829A-Ll 
CIU. 

Sealing Current Option 

3.61 The sealing current option (Fig. 53) is the 
same as the sealing current option described 

in paragraph 3.18 for the DAS 829A-Ll CIU. 

48A1 DATA UNIT 

3.62 The 48Al data unit provides the switching, 
signaling, and transmission circuitry required 

to add alternate voice service to 4-wire or 2-wire 
private line data service. A de power supply in 
the data unit obtains its unregulated input from a 
bridge rectifier power supply in the data mounting 
(45Al, 46Bl, or 59Al) that houses the data unit. 
All connections to the data unit are made through 
the data mounting. 

3.63 For alternate voice service on a single 4-wire 
private line, the 48Al data unit is housed 

in a 45Al or 59Al data mounting. This data 
mounting also houses the required DAS 829-type 
CIU. If dial backup service is provided, a 48Bl 
data unit is also housed in the ,15A1 or 59Al data 
mounting or a 48ER1 data unit is also housed in 
the 59Al data mounting. For-alternate voice service 
on a single 2-wire private line, the 48Al data unit 
is housed in a 59Al data mounting. This data 
mounting also houses the required DAS 829-type 
CIU and 48Gl data unit. A 6-button key telephone 
set (565HK, 565HKM, 2565HK, or 2565HKM) is 
used with the 48Al data unit. The fourth pickup 
key (RING) on the telephone set must be converted 
to nonlocking operation and the six pushbuttons 
labeled as follows: 

3.64 For alternate voice service on multiple (up 
to eight) 4-wire or 2-wire private lines, the 

48Al data units are housed in a 46Bl data mounting 
and the required DAS 829-type CIUs are housed 
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in a 46Al or 46A2 data mounting. 'I'he additional 
48Gl data units required on 2-wire private lines 
are housed in a separate 46B1 data mountin1~- A 
IO-button key telephone set (830-type or 2830-type) 
is used with the 48Al data units. The ninth pickup 
key (RING) on the telephone set muslt be converted 
to nonlocking operation and the ten pushbuttons 
labeled as follows: 

PL 
HOLD TALKl 

PL PL 
TALK5 TALK6 

A. Data Service 

PL 
TALK2 

PL 
TALK7 

PL 
TALK3 

PL 
TAI,KS 

PL 
TALK4 

RING 

3.65 In the data mode (Fig. 3), the ,!-wire modem 
can transmit and receive data over the 

4-wire private line since the 48Al data unit provides 
a through connection for the standard 6--lead 
interface (DT, DR, DTl, DRl, TEK5, TEK6) that 
connects the 4-wire modem to the DAS 829-type 
CIU. This 6-lead interface is complete through 
the normally-closed contacts of. the TK relay in 
the 48Al data unit as long as the 48Al data unit 
remains in the data mode. An in-data line status 
signal is supplied to the modem on interface leads 
TEK5 and TEK6, if the DAS 829-type CIU iE, also 
in the data mode. 

3.66 In the data mode (Fig. 8), the 2-wire modem 
can transmit and receive data over the 

2-wire private line since the 48Al data unit provides 
a through connection for the 4-wire port of the 
2-wire to 4-wire hybrid network in the 48Gl data 
unit that connects the 2-wire modem to the DAS 
829-type CIU. The 4-wire transmission path and 
the 2-wire line status path are complete through 
the normally-closed contacts of the TK relay in 
the 48Al data unit as long as the 48Al data unit 
remains in the data mode. An in-data line status 
signal is supplied to the modem on interface leads 
TEK5 and TEK6, if the DAS 829-type CIU is also 
in the data mode. 

3.67 When data units are not installed in all 
positions of the 45Al, 46B1, or 59Al data 
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mounting, the data unit conmictors at the vacant 
positions of the data mountin1~ provide a through 
connection for the 6-lead interface. 

B. Alternate Voice Service 

3.68 In the alternate voice mode (Fig. 3 or 8), 
operation of the TK relay in the 48Al data 

unit disconnects the modem and connects the key 
telephone set to the private line. A not-in-data 
line status signal is supplied to the modem on 
interface leads TEK5 and TEK6. 

3.69 The description in the following paragraphs 
assumes that the 48Al data unit (Fig. 54) 

is installed in the 45Al or 59Al data mounting 
(Fig. 55 or 58), the required DAS 829-type CIU is 
installed in the data mounting, the required key 
telephone set is provided, and all necessary 
connections are made. The following description 
also applies to the 48Al data unit when it is installed 
in the 4681 data mounting. Operation of the 48Al 
data unit is the same for 4-wire or 2-wire private 
lines. 

Alternate Voice Mode 

3.70 To put the 48Al data unit in the alternate 
voice mode, the TK relay must be operated 

by taking the telephone handset off-hook and 
depressing the PL TALK key. This initiates the 
following actions: 

(a) The PL TALK lamp on the telephone set 
lights. 

(b) The modem is disconnect,ed from the transmit 
and receive pairs and a not-in-data indication 

is supplied to the modem on interface leads 
TEK5 and TEK6. 

(c) The transmit pair (DTl, DRl) is connected 
to the telephone set through an amplifier 

and a balanced hybrid circuit. 

(d) The receive pair (DT, DR) is connected to 
thEi telephone set through a fixed attenuator 

and the balanced hybrid circuit. 

(e) The 2600-Hz tone (inba1nd ring) detector is 
disabled. 

(f) The relay driver logic for ringdown signaling 
is partially enabled. 
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3.71 The 48Al data unit is now in the alternate 
voice mode (TK relay operated) and 

conversation can take place over the privat4i line 
if the far end is also in the alternate voice mode. 

3.72 The amplifier in the transmit. pair and the 
fixed attenuator in the receive pair c,f the 

48Al data unit provide the required transmission 
level at the interface with the DAS 829-type CIU. 
The required level at this interface is + 13 TLP 
(0 dBm) transmit and -3 TLP (-16 dBm) receive. 
The level at the 2-wire telephone set interface is 
0 TLP transmit and -10 TLP receive. 

Ringdown Signaling in Alternate Voictt Mode 

3.73 When the 48Al data unit is in the alternate 
voice mode (TK relay operated), rinl!:down 

signaling is initiated by depressing the nonlocking 
RING key on the telephone set. This causes the 
relay driver logic in the data unit to operate the 
D relay. Since both TK and D r1!1ays are now 
operated, the transmit amplifier is disconnected 
from the transmit pair, a 2600-Hi: oscillator is 
connected to the transmit pair, and a 2600-Hz 
ringdown signal is sent to the far end. At that 
end, the DAS 829-type CIU and the 48Al data 
unit must be in the data mode to receiv,e the 
2600-Hz signal. If the CIU is in the loopback 
mode or the data unit is in the alternate voice 
mode, the 2600-Hz tone detector in the data, unit 
cannot be activated. 

3.74 The RING key should remain depressed 
until an audible ringback signal (bursts of 

1300 Hz) is heard in the handset. This 11ignal 
should be heard within 10 seconds after the RING 
key is depressed. When the signal is heard, the 
RING key should be released. The far end, if 
unanswered, will ring for about 30 second!!. If 
the RING key remains depressed for more than 
30 seconds, the far end will ring until the RING 
key is released. 

Ringdown Signaling in Data Mode 

3.7S When the 48Al data unit is, in the data 
mode (TK relay released) and a 2600-Hz 

ringdown signal is detected by the 2600-Hz tone 
detector in the data unit, the relay driver logic 
causes the D relay to operate and put the data 
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unit in the ring mode. Operation of the D relay 
initiates the following actions: 

(a) A 30-second timer is activated. The timer 
ensures that the data unit will remain in 

the ring mode for about :30 seconds. If the 
2600-Hz signal is still bein1t detected when the 
timed interval elapses, the data unit will remain 
in the ring mode until the 2600-Hz signal is 
removed. 

(b) The modem and the transmit amplifier are 
disconnected from the transmit pair and a 

1300-Hz oscillator is connected to the transmit 
pair. 

(c) A ring multivibrator is activated that 
periodically operates and releases the R 

relay. This cycling of the R relay causes the 
PL TALK lamp in the telephone set to flash 
and the buzzer to sound. The cycling also causes 
the 1300-Hz oscillator in the data unit to send 
an audible ringback signal (bursts of 1300 Hz) 
to the far end. 

3.76 The ring mode is ended when the 48Al data 
unit is placed in the alternate voice mode 

(TK relay operated). 

C. Alternate Voice Call Sequence 

3.77 To originate a voice call using the 48Al 
data unit, perform the following steps: 

(a) Depress the desired PL TALK key. 

(b) Take the telephone handset off-hook. 

(c) The PL TALK lamp is lighted while the 
48Al data unit is in the voice mode. 

(d) Depress the RING key until the audible 
ringback signal is hea,rd in the handset. 

When the audible ringback signal ceases, the 
RING key can be depressed again to initiate a 
new ring cycle. 

Note: When the far end is equipped with a 
DAS 828A-type CIU there iis no audible ringback 
signal. In this case, depress the RING key 
until the far end responds. 



.78 To answer a voice call, perform the following 
steps: 

(a) Depress the PL TALK key associated with 
a flashing lamp. 

(b) Take the telephone handset off-hook and 
talk. 

3.79 To end a voice call and return to the data 
mode, perform the following steps: 

(a) Depress and release the HOLD key to return 
the PL TALK key to its normal (released) 

position. 

(b) The PL TALK lamp goes off. 

(c) Place the telephone handset on-hook. 

48B1 DATA UNIT 

3.80 The 48Bl data unit provides the switching, 
ring detection, and transmission circuitry 

required to add 4-wire dial backup service with 
manual dialing to 4-wire private line data or data 
with alternate voice service. A de power supply 
in the data unit obtains its unregulated input from 
a bridge rectifier power supply associated with 
the data mounting (45Al, 46Cl, 46C2, or 59Al) 
that houses the data unit. All connections to the 
data unit are made through the data mounting. 

A. Arrangements 

3.81 The 48Bl data unit can be used to provide 
4-wire dial backup service in the following 

equipment arrangements: single installation (manual 
dialing), and multiple installation (manual dialing). 

Single Installation (Manual Dialing) 

3.82 For 4-wire dial backup service with manual 
dialing on a single 4-wire private line, the 

48Bl data unit is housed in a 45Al or 59Al data 
mounting. This data mounting also houses the 
required DAS 829-type CIU and a 48Al data unit 
(if alternate voice service is provided). A 6-button 
key telephone set (565HK, 565HKM, 2565HK, or 
2565HKM) provides control of the 48Bl data unit. 

(a) When used for dial backup service only, 
the key telephone set must be modified as 

shown in Fig. 55 or 58, the fifth pickup key 

DAS a,9 5-12 
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(REL) converted to nonlocking operation, and 
the six pushbuttons labeled as follows: 

HOLD I DDDll 0002 I-I REL 

(b) When used for dial backup and alternate 
voice service, the key telephone set must 

be modified as shown in Fig. 55 or 58, the 
fourth pickup key (RING) and the fifth pickup 
key (REL) converted to nonlocking operation, 
and the six pushbuttons labeled as follows: 

HOLD DDDl I DDD2 IT ,ttK I RING I REL 

3.83 For a detailed description of the single 
installation (manual dialing) arrangement, 

refer to paragraphs 3.86 through 3.111. 

Multiple Installation (Manual Dialing) 

3.84 For 4-wire dial backup service with manual 
dialing on multiple 4-wire private lines, the 

48Bl data unit is housed in a 46Cl or 46C2 data 
mounting and switched dial backup is used. An 
18- or 30-button CALL DIRECTOR key telephone 
set provides control of the 48Bl data unit. 

3.85 For a detailed description of the multiple 
installation (manual dialing) arrangement, 

refer to paragraphs 3.112 through 3.133. 

B. Data Service 

3.86 In the data mode (Fig. 8), the 4-wire modem 
can transmit and receive data over the 

4-wire private line since the 48Bl data unit provides 
a through connection for the transmission leads of 
the standard 6-lead interface (DT, DR, DTl, DRl, 
TEK5, TEK6) that connects the modem to the 
DAS 829-type CIU. The four transmission leads 
(DT, DR, DTl, DRl) are complete through the 
normally-closed contacts of the A relay in the 48Bl 
data unit as long as the 48Bl data unit remains in 
the data mode. An in-data line status signal is 
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supplied to the modem on interface lead1; TEK5 
and TEK6, if the 48Al data unit and the DAS 
829-type CIU are also in the da.ta mode,. Two 
additional interface leads, DBUl and DBU2, supply 
a dial backup status signal to thE1 modem. 

3.87 When data units are not installed in all 
positions of the 45Al or 59AI. data m,)unting, 

the data unit connectors at the vacant positions of' 
the data mounting provide a through connection 
for the 6-lead interface. 

3.88 The following are the transmission leads from 
the DAS 829-type CIU (or a 48Al data unit,. 

if alternate voice service is provided) and the 
corresponding 4881 terminal numbers (Fi~:-56): 

Designation 

DT 

DR 

DTl 

DRl 

4881 Terminal Nu,.,be, 

25 

2 

24 

23 

3.89 For 4-wire dial backup service on a si_rtglE1 
4-wire private line, the following are thE1 

transmission leads from the modem and th1! 
corresponding 4881 terminal numbers (Fi1t- 56): 

Designation 

DT 

DR 

DTl 

DRl 

48B1 Terminal Nu.,be, 

5 

22 

4 

3 

C. Dial Backup Service 

3.90 In the dial backup mode (F'ig. 3), operation 
of the A relay in the 4881 data unit transfer11 

the 4-wire modem from the 4-wire private line to 
the 4-wire dial backup channel. An in-data line 
status signal is supplied to the modem on interfacE1 
leads TEK5 and TEK6. A dial backup status signall 
is supplied to the modem on interface leads DBUl 
and DBU2. 
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Transmit Circuit 

3.91 In the dial backup mode (A relay operated, 
Fig. 56), the modem transmit pair (DTl, 

DRl) is connected throug:h the normally-open 
contacts of relay A, the O to 15 dB attenuator 
A Tl, line-holding transformer1rl, and the normally-open 
contacts of relay Hl to the 2-wire dial-up line 
terminating on T2 and R2. 

3.92 The 4881 data unit provides a 900-ohm 
termination for the dial-up line and a 600-ohm 

termination for the modem. Diode CRl limits 
voltage surges in the circuit. 

Receive Circuit 

3.93 In the dial backup mode (A relay operated, 
Fig. 56), the modem receiver pair (DT, DR) 

is connected through the normally-open contacts 
of relay A, the normally-closed contacts of test 
jack Jl (REC), isolation transformer T3, the slope 
equalizer option, the -6 to +14 dB amplifier, 
line-holding transformer T2, and the normally-open 
contacts of relay H2 to the 2-wire dial-up line 
terminating on T3 and R3. 

3.94 The 48Bl data unit provides a 900-ohm 
termination for the dial-up line and a 600-ohm 

termination for the modern. Diode CR2 limits 
voltage surges in the circuit. Variable resistor R9 
and the -6 to +14 dB amplifier provide adjustment 
of the signal gain. The slope equalizer option 
provides either O or 4 dB of slope equalization. 

Dial Backup Mode 

3.95 The description in th,e following paragraphs 
assumes that the 48B1 data unit (Fig. 56) 

is installed in the 45Al or 59Al data mounting 
(Fig. 55 or 58), the required DAS 829-type CIU is 
installed in the data mounting, the required key 
telephone set is provided, and all necessary 
connections are made. 

3.96 To put the 4881 data unit in the dial backup 
mode, the H2, Hl, and A relays are operated. 

(a) The H2 relay is operated by taking the 
telephone handset off-hook and depressing 

the DDD2 and HOLD keyB. The H2 relay latches 
under control of a release circuit in the data 
unit and the DDD2 lamp on the telephone set 
lights. The 2-wire dial-up line (DDD2) terminating 
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on T3 and R3 is transferred from the telephone 
set to the receive circuit of thE, data unit and 
is now in the hold mode. 

(b) The Hl relay is operated by taking the 
telephone handset off-hook and dep,ressing 

the DDDl and HOLD keys. The Hl relay latches 
under control of a release circuit in the data 
unit and the DDDl lamp on the telephone set 
lights. The 2-wire dial-up line (DDDl) terminating 
on T2 and R2 is transferred from the telephone 
set to the transmit circuit of the data unit and 
is now in the hold mode. 

(c) With the DDD2 and DDDl dial-up lines in 
the hold mode (H2 and Hl relays operated), 

the A relay operates. The modem is transferred 
from the 4-wire private line to the transmit and 
receive circuits of the data unit. An in-data line 
status signal is supplied to the modem on 
interface leads TEK5 and TEK6. A dial backup 
status signal is supplied to the modem on 
interface leads DBUl and DBU2. 

(d) The data unit is now in the dial backup 
mode (A relay operated) and data transmission 

can take place over the 4-wire dial backup, 
channel. 

Release From Hold Mode 

3.97 When either the DDD2 or DDDl lamp iii 
lighted (H2 or Hl relay operatl!d), thE! 

associated 2-wire dial-up line (DDD2 or DDDl) is 
in the hold mode. Release of a dial-up line from 
the hold mode is accomplished as follows: 

(a) Take the telephone handset off-hook. 

(b) Depress the REL key. 

(c) The DDD2 or DDDl lamp goes off (H2 01r 

Hl relay released) indicating that the DDD:a 
or DDDl dial-up line is released from the hold 
mode and returned to telephone set control. 

(d) Place the telephone handset on-hook. 

Note: The dial-up lines cannot be released 
from the hold mode except as described abovE,. 
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Release From Dial Backup Mo,cle 

3.98 When both the DDD2 and DDDl lamps are 
lighted (H2 and Hl relays operated), the 

48Bl data unit is in the dial backup mode (A relay 
operated). Release of the data unit from the dial 
backup mode is accomplished as follows: 

(a) Take the telephone handset off-hook. 

(b) Depress the REL key. 

(c) The DDD2 and DDDl lamps go off (H2 and 
Hl relays released) indicating the data unit 

is released from the dial backup mode (A relay 
released) and the DDD2 and DDDl dial-up lines 
are returned to telephone set control. 

(d) Place the telephone handset on-hook. 

Note: The data unit cannot be released from 
the dial backup mode except as described 
above. 

3.99 The line holding arrangement described above 
provides the following features that were 

not available with the DAS 828C-type CIU. 

(a) The telephone handset can be placed on-hook 
without ending the dial backup mode. 

(b) Multiple installations requiring more than 
one 4-wire dial backup channel can be 

provided. 

Ring Detection 

3.100 A ring detector circuiit and a 2-wire telephone 
set line are connected to each 2-wire dial-up 

line (DDDl and DDD2). A ringing signal on either 
idle dial-up line (DDDl or DDD2) operates the relay 
(RUl or RU2) in the ring detector circuit associated 
with the dial-up line and ca,uses the corresponding 
lamp (DDDl or DDD2) to flash. When either the 
RUl or RU2 relay is operat11d, the R relay operates 
and causes the telephone s,et buzzer to sound. 

3.101 The ring detector circuits and telephone set 
lines are only connected to the dial-up lines 

when the data unit is not in the hold or dial backup 
modes. If the data unit is in the dial backup 
mode, both ring detector circuits and associated 
telephone set lines are disconnected. If either 



dial-up line is in the hold mode, the associated ring 
detector circuit and telephone set line are disconnected. 

D. Dial Backup Call Sequence 

3.102 A preferred dial backup call sequence for 
two stations, A and B, is described in the 

following paragraphs. This description assumes 
that the following conditions exist: 

(a) The 4-wire modem is used to transmit and 
receive data over a 4-wire private line 

terminated with a DAS 829-type CIU that is 
conditioned for data transmission and the 48Bl 
data unit is used for 4-wire dial backup at both 
stations. 

(b) Station A initiates the first call on line 2 
and Station B answers the call on line 1. 

(c) Station A initiates the second call on line 1 
and Station B answers the call on line 2. 

3.103 As long as line 1 of one station is connected 
to line 2 of the other station, either station 

can initiate both calls, or either station can initiate 
the first call and the other station can initiate the 
second call. 

Idle State 

3.104 At both Station A and Station B, all dial-up 
line lamps (DDDl and DDD2) are off and 

the telephone handsets are on-hook. The modem 
is connected through the 48Bl data unit to the 
4-wire private line terminated by the DAS 829-type 
CIU. Both 2-wire dial-up lines (DDDl and DDD2) 
are released and connected to their ring detector 
circuits. The 48Bl data unit passes an in-data or 
not-in-data indication to the modem, as determined 
by the DAS 829-type CIU. Since the DAS 829-type 
CIU is conditioned for data transmission, an in-data 
indication is passed. 

First Call 

3.105 The sequence begins with Station A deciding 
for some reason, such as the inability of 

the modem_ to send data over the 4-wire private 
line, that a backup connection should be made. 
Station A goes off-hook, selects line 2 by depressing 
the DDD2 key, and dials line 1 of Station B. 
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3.106 At Station B, a ringing signal causes the 
line 1 (DDDl) lamp to flash and the telephone 

set buzzer to sound. Station B then goes off-hook 
and depresses the DDDl key. Ringing stops and 
conversation can now take place. If the connection 
is not satisfactory, the call can be dropped by 
placing the handset on-hook, and then reinitiated. 
At this point both line lamps (DDDl and DDD2) 
are off at each station. 

3. 107 Once the nature of the call is established 
(backup) and the procedure for the next 

call determined, both stations hold their respective 
lines. At Station A, the HOLD key is depressed 
until the line 2 (DDD2) lamp lights, indicating line 2 
is being held. At Station B, a similar procedure 
puts line 1 on hold. At this point, one line lamp 
is lighted at each station. The stations need not 
remain off-hook to hold the call. 

Second Call 

3. l 08 Station A selects line 1 by depressing the 
DDDl key and dials line 2 of Station B. 

At Station B, a ringing signal causes the line 2 
(DDD2) lamp to flash and the telephone set buzzer 
to sound. Station B then depresses the DDD2 key 
and answers the call. If the connection is not 
satisfactory, the second call can be dropped by 
placing the telephone handset on-hook, and then 
reinitiated. Both stations now hold their respective 
lines by depressing the HOLD key. The stations 
need not remain off-hook to hold the call. 

Data Transmission 

3.109 Once the second call is held, the 48Bl data 
unit at each station enters the dial backup 

mode, as indicated by the DDDl and DDD2 lamps 
at each station being lighted. The modem at each 
station is transferred from the 4-wire private line 
to the 4-wire dial backup channel composed of 
dial-up lines 1 and 2 and an in-data indication is 
passed to the modems. At this point, each station 
should go on-hook. 

3.110 The modems now have a complete 4-wire 
data transmission path over the dial backup 

channel. While the modems are connected to the 
dial backup channel, the 4-wire private line can be 
tested from a remote location without interfering 
with data transmission over the dial backup channel. 
If alternate voice service is provided, the 4-wire 
private line can also be used for conversation. 
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Return to Idle State 

3.111 Once the 4-wire private line is clea.red for 
data transmission, the modems can be 

returned to the 4-wire private line. Each station 
goes off-hook and the REL key is depress1id until 
the line lamps (DDDI and DDD2) go off. Each 
station now goes on-hook and is again in the idle 
state. 

48CI DATA UNIT AND 46CI ()R 46C~! DATA 
MOUNTING 

3.112 The 48Cl data unit and 46Cl or 46C2 data 
mounting, when used with the 4~.01 and 

4881 data units, provide the switching and 
transmission circuitry required to add 4-wire !!Witched! 
dial backup service to multiple 4-wire private line 
data or data with alternate voice service. If the, 
46C2 data mounting is used, the 48ER1 data unit 
can be used instead of the 4881 data un:it. The, 
unregulated de input required by the 48Cl andl 
4881 or 48ER1 data units and the 46Cl or 46a! 
data mounting is obtained from a1 bridge rectifier 
power supply in the 48Dl data unit. The 48Dl 
data unit also contains the interface circuitry 
required to concentrate control of 48Al, 48B1 or 
48ER1, and 48Cl data units in an 18- or 30-button 
CALL DIRECTOR key telephone set. The 48B1 
and 48ER1 data units contain the circuitry required 
for proper termination of a 4-wire dial backup 
channel and are described in paragraphs 3.80 
through 3.111 and 3.134 through 3.183, respectively. 
Differences in operation of the 48Bl or 48E:Rl data 
unit when used with multiple modems instead of a 
single modem are described in paragraph 3.129. 
The 48Al data unit contains the circuitry required 
to provide alternate voice service and is dlescribed 
in paragraphs 3.62 through 3.79. 

3.113 For 4-wire switched dial backup servicE:, 
up to six 48Cl data units are housed in :a 

46Cl or 46C2 data mounting. One or two 4881 
data units are also housed in the 46Cl or 46C:2 
data mounting, or one or two 48ER1 da.ta units 
are also housed in the 46C2 data mounting. Each 
48Cl data unit can connect any one of four 4-wire 
modems to a 4-wire dial backup channel or to either 
one of two 4-wire dial backup channels. Since 
each dial backup channel must be terminated by a 
48B1 or 48ER1 data unit, the number of available 
dial backup channels is determined by the, number 
of 48Bl and/or 48ER1 data units housed in the 
data mounting. When the maximum number of 
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six 48Cl data units are housed in the data mounting, 
it appears that twenty-four modems and associated 
4-wire private lines can be controlled. However, 
the maximum number that can actually be controlled 
is twenty-three, since the 30-button CALL DIRECTOR 
key telephone set has only twenty-three pickup 
keys available for control. The DAS 829-type CIUs 
required for proper termi111ation of the 4-wire 
private lines are housed in up to three 46Al or 
46A2 data mountings. If alternate voice service 
is provided, the required 48Al data units are 
housed in up to three 4681 data mountings. 

3.114 When used for 4-wire switched dial backup 
service, the 18-or 30-button CALL DIRECTOR 

key telephone set must be modified and the 
pushbuttons labeled as described in Section 
598-082-200. For example, the pushbuttons for an 
18-button CALL DIRECTOR key telephone set 
providing control for two 4-wire dial backup channels, 
control of the switching circuitry for eleven modems, 
and control of eleven data. with alternate voice 
circuits are labeled as follows: 

REL RING 

DDDlA 
TALK--
DBUl 

DDD2A 
TALK--
DBU2 

DDDlB 
TALK--
DBU3 

D0D2B 
TALK--
DBU4 

HOLD 
TALK--
DBU5 

* Backup Channell A 

t Backup Channell B 

A. Data Service 

TALK-
DBU6 

TALK-
DBU7 

TALK-
DBUS 

TALK-
DBU9 

TALK-
DBUl0 

TALK-
D8Ull 

3.115 In the data mode (Fig. 9), 4-wire modem 
No. 1 can transmit and receive data over 

4-wire private line No. 1 since the 48Cl data unit 



provides a through connection for the transmission 
leads of the standard 6-lead interface (DT, DR, 
DTl, DRl, TEK5, TEK6) that connects the modem 
to the DAS 829-type CIU. The four transmission 
leads (DT, DR, DTl, DRl) are complete through 
the normally-closed contacts of the lA and lB relays 
(for modem No. 1) in the 48Cl data unit as long 
as the 48Cl data unit remains in the data mode. 
An in-data line status signal is supplied to the 
modem on interface leads TEK5 and TEK6, if the 
48Al data unit and the DAS 829-type CIU are also 
in the data mode. Two additional interface leads, 
DBUl and DBU2, supply a dial backup status signal 
to the modem. The line status and dial backup 
status signals normally supplied by the 48Bl or 
48ER1 data unit are not used with switched dial 
backup service. 

3.116 The data unit connectors at any vacant 
positions of the 46Bl multiple data mounting 

provide a through connection for the 6-lead interface. 
The data unit connectors at any vacant positions 
of the 46Cl or 46C2 multiple data mounting do 
not provide a through connection for the 6-lead 
interface. 

.117 For switched dial backup service, the 
following are the transmission leads from 

he modem and the corresponding 48Bl or 48ER1 
erminal numbers (Fig. 56 or 59): 

esignation 

T(M) 

R(M) 

Tl(M) 

Rl(M) 

4881 or 48ER1 Terminal Number 

8 

27 

10 

29 

Switched Dial Backup Service 

.118 In the dial backup mode (Fig. 9), operation 
of the IA or 1B relay in the 48Cl data 

nit transfers 4-wire modem No. 1 from 4-wire 
rivate line No. 1 to 4-wire dial backup channel A 
r 8, respectively. An in-data line status signal 

i supplied to the modem on interface leads TEK5 
nd TEK6. A dial backup status signal is supplied 
o the modem on interface leads D8Ul and D8U2. 

.119 A simplified functional diagram of the 
switched dial backup control circuitry is 
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shown in Fig. 57. This figure shows the switching 
logic required to control 4-wirii dial backup channel 
A, to connect 4-wire modem 1 to channel A, and 
to provide alternate voice service over the 4-wire 
private line for modem 1. The operation of the 
control circuitry shown in this figure is described 
in the following paragraphs. 

Dial Backup Mode 

3. 120 To put the 48Bl or ,t8ER1 data unit for 
dial backup channel A in the dial backup 

mode, the H2, Hl, and A relays in the 48Bl or 
48ER1 data unit must be operated as follows: 

(a) The H2 relay is operated by taking the 
telephone handset off-hook and depressing 

the DDD2A and HOLD keys. The H2 relay 
latches under the control of a release circuit in 
the 4881 or 48ER1 data unit and the DDD2A 
lamp on the telephone set lights. The DDD2A 
2-wire dial-up line is now in the hold mode. 

(b) The Hl relay is operated by taking the 
telephone handset off-hook and depressing 

the DDDlA and HOLD keys. The Hl relay 
latches under the control of a release circuit in 
the 48Bl or 48ER1 data unit and the DDDlA 
lamp on the telephone set lights. The DDDlA 
2-wire dial-up line is now in the hold mode. 

(c) With the DDD2A and DDDlA dial-up lines 
in the hold mode (H2 and Hl relays operated), 

the A relay operates, immediately if the 4881 
data unit is used or after a delay of 10 seconds 
if the 48ER1 data unit is used, and the 48Bl 
or 48ER1 data unit is now available for use on 
dial backup channel A. Dial backup channel A 
can now be connected to any one of the modems. 

3. 121 To connect modem 1 to the available dial 
backup channel A, the 1 A relay in the 48Cl 

data unit must be operated by taking the telephone 
handset off-hook and depressing the TALK-D8Ul 
key. Operation of the lA relay transfers modem 
1 from the 4-wire private line to 4-wire dial backup 
channel A and operates the Ml relay in the 48Cl 
data unit. 

3.122 Operation of the Ml relay initiates the 
following actions: 

(a) The TALK-DBUl lamp on the telephone set 
lights at one of two lev,els as follows: (1) 
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at reduced brightness, if the 48Al data unit for 
modem 1 is in the data mode, or (2) at full 
brightness, if the 48Al data unit for modem 1 
is in the alternate voice mode. 

(b) An in-data line status signal is supplied to 
modem 1 on interface leads TEK5 and TEK6. 

(c) A dial backup status signal is supplied to 
modem 1 on interface leads DBUl and DBU2. 

(d) The BUA (backup A) relay in the 46Cl or 
46C2 data mounting operates. 

0 eration of the BUA relay releases the A relay 
in the 48Bl or 48ER1 data unit, to prevent 
co nection of any further modems to dial backup 
ch nnel A. 

3. 23 To complete the procedure, the TALK-DBUl 
key is released by depressing and releasing 

th HOLD key, and the telephone handset is placed 
on hook. The DDD2A, DDDlA, and TALK-DBUl 
la ps are lighted. 

ase From Dial Backup Mode 

When the DDD2A, DDDlA, and TALK-DBUl 
lamps are lighted (H2, Hl, lA, Ml, and 

B A relays operated), the 48Bl or 48ER1 data 
un t for dial backup channel A is in the dial backup 
m de and ·modem 1 is connected to channel A. 
Re ease of modem 1 from channel A is accomplished 
as follows: 

a) Take the telephone handset off-hook. 

b) Depress the TALK-DBUl key. 

c) Depress the REL key. The H2 and Hl 
relays release and the DDD2A and DDDlA 

amps go off, immediately if the 48B1 data unit 
s used or after a delay of 3 seconds if the 
SERI data unit is used. The DDD2A and DDDlA 
ial-up lines are released from the hold mode 
hen the H2 and Hl relays release. 

d) The release of the H2 or Hl relay releases 
the BUA relay thereby releasing the lA 

nd Ml relays. Modem 1 is released from dial 
ackup channel A when the lA relay releases. 

Note: Taking the telephone handset off-hook 
and depressing the REL key releases all dial-up 
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lines and backup channels th~,t are not connected 
to a modem. 

(e) The TALK-DBUl lamp remains lighted 
indicating the 48Al data unit is in the 

alternate voice mode. 

(f) Release the TALK-DBUl key by depressing 
and releasing the HOLD key. 

(g) The TALK-DBUl lamp goes off indicating 
modem 1 has been transferred to the 4-wire 

private line. 

(h) Place the telephone handset on-hook. 

Note: The 48Bl or 48ER1 data unit cannot 
be released from the dial backup mode except 
as described above. Placing the telephone 
handset on-hook while the 48Bl or 48ER1 
data unit is in the dial backup mode will not 
release the 48Bl or 48ERI data unit from 
the dial backup mode. 

C. Alternate Voice Call Sequence 

3.125 Alternate voice circuits (using 48Al data 
units housed in 46Bl data mountings) are 

concentrated through a 48Dl data unit in an 18-
or 30-button CALL DIRECTOR key telephone set. 
To originate a voice call using the 48Al data unit, 
perform the following steps: 

(a) Depress the desired TALK or TALK-DBU 
key and take the telephone handset off-hook. 

The TALK or TALK-DBU lamp lights. 

Note: When the Nth circuit is in either the 
alternate voice or dial backup mode, the . 
TALK-DBU-N lamp is lighted. However, in 
the dial backup mode the lamp is not as bright 
as in the alternate voice mode. Therefore, 
when the Nth circuit is in the dial backup 
mode and the handset is off-hook, depressing 
the TALK-DBU-N key causes the TALK-DBU-N 
lamp to become brighter. 

(b) Depress the RING key 1J1ntil the audible 
ringback signal (burst of 1300 Hz) is heard 

in the handset. When the audible ringback 
signal ceases, the RING key can be depressed 
again to initiate a new ring cycle. 
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Note: When the far end is equipped with a 
DAS 828A-type CIU there is no audible ringback 
signal. In this case, depress the RING. key 
until the far end responds. 

To answer a voice call, perform the following 
steps: 

(a) Depress the TALK or TALK-DBU key 
associated with a flashing lamp. 

Note: When the Nth circuit is in the dial 
backup mode, the TALK-DBU-N lamp is 
lighted. During the interval in the ring cycle 
that the telephone set buzzer is sounding the 
TALK-DBU-N lamp flashes brighter. 

(b) Take the telephone handset off-hook and 
talk. 

To end a voice call, perform the following 
steps: 

(a) Depress and release the HOLD key to return 
the TALK or TALK-DBU key to its normal 

(released) position. 

(b) If a TALK key was released, the TALK 
lamp goes off indicating the modem is in 

the data mode (connected to the 4-wire private 
line). If a TALK-DBU key was released, one 
of two lamp indications occurs as follows: 

(1) The TALK-DBU lamp goes off indicating 
the modem is in the data mode (connected 

to the 4-wire private line), or 

(2) The TALK-DBU lamp remains lighted but 
not as brightly indicating the modem is 

in the dial backup mode (connected to a dial 
backup channel). 

(c) Place the telephone handset on-hook. 

D. Switched Dial Backup Call Sequence 

3.128 With switched dial backup for multiple 
modems, a dial backup channel is established; 

then, a modem is manually selected and connected 
to the dial backup channel. To release a modem 
from a dial backup channel, the modem to be 
released is manually selected; then, when the 
telephone handset is off-hook and the REL key is 
depressed, the modem is automatically released. 
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The 46Cl or 46C2 data mounting provides for up 
to two 4-wire dial backup channels, designated A 
and B. The two 2-wire dial-up lines required for 
dial backup channel A are controlled by the DDDlA 
and the DDD2A keys. The two 2-wire dial-up 
lines required for dial backup channel B are 
controlled by the DDDlB and DDD2B keys. 

Note: Only the indicated channels can be 
used for dial backup. For example, a dial 
backup channel cannot be established using 
the DDDlA and DDD2B keys. 

3.129 The switched dial backup call sequence for 
multiple modems varies in only two respects 

from the. dial backup call sequence for a single 
modem using a DAS 828C-type CIU, a 48B1 data 
unit housed in a 45Al or 59Al data mounting, or 
a 48El data unit housed in a 59Al data mounting. 

(a) With dial backup for a single modem, the 
dial backup channel is established; then, the 

modem is automatically connected to the dial 
backup channel. 

(b) When the telephone handset is off-hook and 
the REL key is depressed, the modem is 

automatically released from the dial backup 
channel. 

The dial backup call sequence for a single modem 
using a 48B1 data unit is described in paragraphs 3.102 
through 3.111. The dial backup call sequence for 
a single modem using a 48ER1 data unit is described 
in paragraphs 3.169 through :u 76. 

3.130 A typical switched dial backup call sequence 
for two stations, A and B, is described in 

the following paragraphs. Thia description assumes 
that the following conditions exist: 

(a) Station A uses a 30-button CALL DIRECTOR 
key telephone set to control up to twenty-three 

modems. · 

(b) Dial backup channel A is to provide switched 
dial backup for modem 19. 

(c) Station B consists of a single modem using 
a DAS 828C-type CIU, a 48Bl data unit 

installed in a 45Al or 59Al data mounting, or a 
48ER1 data unit installed in a 59Al data mounting. 
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Originating Call 

3.131 The sequence begins with Station A deciding 
for some reason, such as the inability of 

modem 19 to send data over the 4-wire private 
line, that a backup connection should bE, made. 
To establish 4-wire dial backup channel A . and 
connect modem 19 to channel A, perform the 
following steps: 

(a) Complete a call ootween DDD2A at Station 
A and DDDl at Station B. 

(b) When the call is satisfactorily completed, 
place DDD2A and DDDl on hold. The DDD2A 

and DDDl lamps are lighted, providing a visual 
indication of the hold mode. 

(c) Complete a call between DDDlA at Station 
A and DDD2 at Station B. 

(d) When the call is satisfactorily completed, 
place DDDlA and DDD2 on hold. The DDDlA 

and DDD2 lamps are lighted, providing a visual 
indication of the hold mode 

(e) Station B is now in the dial backu)) mode, 
as indicated by the DDDl and DDD:~ lamps 

being lighted. 

(f) Station A has now established dial backup 
channel A, as indicated by the DDDlA and 

DDD2A lamps being lighted. A modem can now 
be selected and connected to channel A. 

(g) At Station A, take the telephone handset 
off-hook and depress the DBU19 or TALK-DBU19 

key. When Station A uses a 48Bl da1ta unit, 
the DBU19 or TALK-DBU19 lamp lights 
immediately. When Station A uses a 48ER1 
data unit, the DBU19 lamp lights after a delay 
of 10 seconds. The TALK-DBU19 lam)) lights 
immediately but goes off if the TALK-DBU19 
key is released before the 10 seconds have 
elapsed. If this occurs, again depress the 
TALK-DBU19 key until the TALK-DBUl.9 lamp 
remains lighted. 

Note: If the 19th circuit is in the alternate 
voice mode, the TALK-DBU19 lamp will already 
be lighted. 

(h) Depress and release the HOLD key to return 
the DBU19 or TALK-DBU19 key to its normal 
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(released) position. The DBU19 or TALK-DBU19 
lamp remains lighted. 

(i) Place the telephone handset on-hook. The 
DDDlA, DDD2A, and DBU19 or TALK-DBU19. 

lamps remain lighted, indicating modem 19 is 
connected to dial backup channel A. 

3.132 The above sequence established 4-wire dial 
backup channel A and connected modem 

19 to channel A. The sequence can now be repeated 
to establish 4-wire dial backup channel Band connect 
another modem, such as modem 8, to channel B. 
With both modems 8 and 19 connected to a dial 
backup channel, the DDDlA, DDD2A, DDDlB, 
DDD2B, DBU8 or TALK-DBU8, and DBU19 or 
TALK-DBU19 lamps are lighted. The actual 
indication of a modem ooing in the dial backup 
mode iis given by the DBU-N or TALK-DBU-N 
lamp ooing lighted with the DBU-N or TALK-DBU-N 
key in the normal (released) position. 

Releasing Call 

3. 133 Once the 4-wire private line is cleared for 
data transmission, the modem can be 

returned to the 4-wire private line. To return 
modem 19 of the above example to the 4-wire 
private line, perform the following steps: 

(a) 'Take the telephone handset off-hook. 

(b) Depress the DBU19 or TALK-DBU19 key. 

(c) Depress the REL key. The DDDlA and 
DDD2A lamps go off, immediately when 

Station· A uses a 48Bl data unit or after a delay 
of 3 seconds when Station A uses a 48ER1 data 
unit,. indicating dial backup channel A has 
released. 

(d) Depress and release the HOLD key to return 
the DBU19 or TALK-DBU19 key to its normal 

(released) position. The DBU19 or TALK-DBU19 
lamp goes off, indicating modem 19 has been 
returned to the 4-wire private line. 

(e) Place the telephone handset on-hook. In 
this example, the DDDlB, DDD2B, and DBU8 

or TALK-DBU8 lamps remain lighted, indicating 
dial backup channel B is still established and 
modem 8 is still connected to channel B. 



48ER 1 DATA UNIT 

3.134 The 48ER1 data unit provides the switching, 
ring detection, and transmission circuitry 

required to add 4-wire dial backup service with 
manual or automatic dialing to 4-wire private line 
data service. If manual dialing is used, alternate 
voice service can also be added. A de power 
supply in the data unit obtains its unregulated 
input from a bridge rectifier power supply associated 
with the data mounting (46C2 or 59Al) that houses 
the data unit. All connections to the data unit are 
made through the data mounting. 

A. Options 

3.135 The 48ER1 data unit is provided with 
several options that may be requested by 

the customer. The desired options must be specified 
when the data unit is ordered. Refer to Table B 
for a summary of the options. 

3.136 Call Control: The calls required to 
enable the 48ER1 data unit to establish a 

4-wire dial backup channel are initiated by either 
manual or automatic dialing. 

(a) With manual dialing (option M), a key 
telephone set is used. 

DAS 829 5-12 
155 3, 5I:CTION 598-082-100 

(b) With automatic dialing (option A), the following 
items are used: a station dial and a customer­

or modem-provided contact; a station dial and 
the 0/R (originate/release) switch on the faceplate 
of the 48ER1 data unit; or an automatic calling 
unit (ACU) and a customer•· or modem-provided 
contact. 

3.137 Unit Control: Operating control of the 
48ER1 data unit is provided by a key 

telephone set, a customer- or modem-provided 
contact, or the 0/R (originate/release) switch on 
the faceplate of the 48ER1 data unit. 

(a) With a key telephone set (option T), the 
48ER1 data unit will establish a 4-wire dial 

backup channel and connect the modem to the 
dial backup channel when directed by control 
signals from the key telephone set. To release 
the dial backup channel and return the modem 
to the 4-wire private line, the required control 
signals are again provided lby the key telephone 
set. The key telephone :set can be used to 
control single or multiple installations. 

(b) With a customer- or modem-provided contact 
(option D), the 48ER1 data unit and an 

associated station dial or ACU will attempt to 
establish a 4-wire dial backup channel when the 
customer or modem provid!es and maintains a 

TABLE B 

48ER1 DATA UNIT OPTIONS 

PLUG-IN STRAP(S) 

FEATURE OPTION QUANTITY POSITION PROVIDE 

Call Manual Dialing (M) ' 9 Ml-M9 One Per 
Control 

Automatic Dialing (A) 9 Al-A9 
Unit 

Key Telephone Set (T) 1 T 

Unit Customer- or Modem-Provided Contact (D) 1 D One Per 
Control Unit 

0/R (Originate/Release) Switch (S) 1 s 

Power 24 Vac (N) 1 N One Per 
Supply 

-48 Vdc (-48)* 1 -48 
Unit 

* Use not permitted. 
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ontact closure. When the dial backup channel 
s established, the 48ER1 data unit will connect 
he modem to the dial backup channel. If the 
ial backup channel is not established within 3 
inutes, the customer or modem must generate 
retry request by interrupting the contact 

losure for a minimum of 25 ms. To release 
he dial backup channel and return the modem 
o the 4-wire private line, the customer or 
odem removes the contact closure. At present, 

he customer- or modem-provided, contact cannot 
e used to control multiple installations. 

jc) With the 0/R switch (option S), the 48ER1 
data unit and an associated station dial will 

ttempt to establish a 4-wire dial backup channel 
hen the 0/R switch is operated. When the 
ial backup channel is established, the 48ER1 
ata unit will connect the modem to the dial 
ackup channel. If the dial backup channel is 
ot established within 3 minutes, a retry request 
ust be generated by releasing and then operating 

he 0/R switch. To release the dial backup 
hannel and return the modem to the 4-wire 
rivate line, the 0/R switch is released. At 
resent, the 0/R switch cannot be used to control 
ultiple installations. 

3. 1 8 Power Supply: Operating power for 
the 48ER1 data unit can be provided by 

eit er a 24 Vac (option N) or a -48 Vdc (option 
-4 ) supply. 

Note: Use of a -48 Vdc supply is not 
permitted. 

B. Arrangements 

3.1 9 The 48ER1 data unit can be used to provide 
I 4-wire dial backup service in the following 

eq~ipment arrangements: single installation (manual 

I 

! 

DAS 829 5-12 
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dialing), single installation (automatic dialing), and 
multiple installation (manual dialing). 

Single Installation (Manual Dialing) 

3.140 For 4-wire dial backup service with manual 
dialing on a single 4-wire private line, the 

48ER1 data unit is equipped with options M, N, 
and T and housed in a 59Al data. mounting. This 
data mounting also houses the required DAS 829-type 
CIU and a 48Al data unit (if alternate voice service 
is provided). A 6-button key telephone set 
(565HKM or 2565HKM) prnvides control of the 
48ER1 data unit. 

(a) When used for dial backup service only, 
the key telephone set must be modified as 

shown in Fig. 58, the fifth pickup key (REL) 
converted to nonlocking operation, and the six 
pushbuttons labeled as follows: 

HOLD I 000110002 I-I - I REL 

(b) When used for dial backup and alternate 
voice service, the key telephone set must 

be modified as shown in Fi~:- 58, the fourth 
pickup key (RING) and the fifth pickup key 
(REL) converted to nonlocking operation, and 
the six pushbuttons labeled as follows: 

HOLD DDDl I 0002 IT :LLK I RING I REL I· 
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3 141 For a detailed description of the single 
installation (manual dialing) arrangement, 

r fer to paragraphs 3.147 through 3.162 and 3.169 
t rough 3.176. 

S ngle Installation (Automatic Dialing) 

3 142 For 4-wire dial backup service with automatic 
dialing on a single 4-wire private line, the 
data unit is equipped with options A, N, 

a d D or S and housed in a 59Al data mounting. 
his data mounting also houses the required DAS 

8 -type CIU. A 43A or 53A station dial or an 
ICR-Ll/2 ACU is required for automatic dialing. 
hen a 43A or 53A station dial is used, a customer­

o modem-provided contact (option D) or the 0/R 
s itch (option S) provides control of the 48ERI 
d ta unit. When an SOICR-Ll/2 ACU is used, a 
c stomer- or modem-provided contact (option D) 
p ovides control of the 48ERI data unit. 

When a 43A or 53A station dial is used, 
the station dial must be optioned for the 

r stricted mode of operation. For those installations 
t at have precise dial tone available, a 1A350 tone 
d tector can be used with either the 43A or 53A 
s ation dial. The minimum time required to establish 
a dial backup channel is obtained when a 53A station 
d al equipped with a 1A350 tone detector is used. 
I the 1A350 tone detector is not used, an internal 
tjmer starts the station dial. 

3f 144 For a detailed description of the single 

~ 
installation (automatic dialing) arrangement, 

r fer to paragraphs 3.147 through 3.155, 3.163 
t rough 3.168, and 3.177 through 3.183. 

I 

,,+ultiple Installation (Manual Dialing) 
i 

3f 145 For 4-wire dial backup service with manual 

i 
dialing on multiple 4-wire private lines, 

e 48ERI data unit is equipped with options M, 
and T and housed in a 46C2 data mounting 

d switched dial backup is used. An 18- or 
-button CALL DIRECTOR key telephone set 
ovides control of the 48ERI data unit. 

I 

3l 146 For a detailed description of the multiple 
L installation (manual dialing) arrangement, 

r1fer to paragraphs 3.112 through 3.133. 

I 

C. Data Service 

DAS 829 5-12 
155 3, Sl:CTION 598-082-100 

3.147 In the data mode (Filg. 3), the 4-wire 
modem can transmit and receive data over 

the 4-wire private line since the 48ERI data unit 
provides a through connection for the transmission 
leads of the standard 6-lead interface (DT, DR, 
DTI, ORI, TEK5, TEK6) that connects the modem 
to the DAS 829-type CIU. The four transmission 
leads (DT, DR, DTI, ORI) are complete through 
the normally-closed contacts of the A relay in the 
48ER1 data unit as long as th,e 48ERI data unit 
remains in the data mode. An in-data line status 
signal is supplied to the modem on interface leads 
TEK5 and TEK6, if the 48Al data unit and the 
DAS 829-type CIU are also in the data mode. Two 
additional interface leads, DBUl and DBU2, supply 
a dial backup status signal to the modem. 

3.148 When data units are not installed in all 
positions of the 59Al data mounting, the 

data unit connectors at the vacant positions of the 
data mounting provide a through connection for 
the 6-lead interface. 

3.149 The following are the transmission leads 
from the DAS 829-type CIU (or a 48Al 

data unit, if alternate voice service is provided) 
and the corresponding 48ER1 terminal numbers 
(Fig. 59): 

Designation 

DT 

DR 

DTl 

ORI 

48El1 Terminal Num1ber 

25 

2 

24 

23 

3.150 For 4-wire dial backup service on a single 
4-wire private line, the following are the 

transmission leads from the modem and the 
corresponding 48ERI terminal numbers (Fig. 59): 

Designation 

DT 

DR 

DTI 

ORI 

48ERI Terminal Number 

5 

22 

4 

3 
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D. Dial Backup Service 

3.1 In the dial backup mode (Fig. 3), operation 
of the A relay in the 48ER1 data unit 

sfers the 4-wire modem from the 4-wire private 
!in to the 4-wire dial backup channel. An in-data 
line status signal is supplied to the modem on 
int rface leads TEK5 and TEK6. A dial backup 
sta us signal is supplied to the modem on interface 
lea s DBUl and DBU2. 

Tra smit Circuit 

3.1 2 In the dial backup mode (A relay operated, 
Fig. 59), the modem transmit pair (DTl, 

DR ) is connected through the normally-open 
con acts of relay A, the normally-closed contacts 
of est jack JI (XMT), isolation transformer T2, 
the normally-closed contact of relay R, the signal 
po er limiter circuit, the transmit amplifier, 
line holding transformer Tl, and the normally-open 
con cts of relay HI to the 2-wire dial-up line 
ter inating on T2 and R2. 

The 48ER1 data unit provides a 600-ohm 
termination for the dial-up line and a 

600- hm termination for the modem. Resistors R15 
and Fl function as fuses for the modem transmit 
pair (DTl, DRI) and the dial-up transmit pair (T2, 
R2), respectively. If excessive power is dissipated 
in r sistor R15 or Fl, the resistor opens to disconnect 
the hazardous voltage. Diode CR3 and varistor 
RV limit voltage surges in the circuit. Switch 
SI ( MT) provides adjustment of the signal gain. 
The signal power limiter circuit assures that the 
sign 1 level does not exceed -4 dBm when averaged 
ove any 3-second period. 

II Note: The setting of XMT switch SI is 

1 

fixed in registered arrangements. 
I 

I 

Rece,ve Circuit 

3.15 In the dial backup mode (A relay operated, 
Fig. 59), the modem receive pair (DT, DR) 

is c nnected through the normally-open contacts 
of lay A, the normally-closed contacts of test 
jack J2 (REC), isolation transformer T4, the receive 
am ifier, line-holding transformer T3, and the 
nor ally-open contacts of relay H2 to the 2-wire 
dial up line terminating on T3 and R3. 
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3.155 The 48ER1 data unit provides a 600-ohm 
termination for the dial-up line and a 

600-ohm termination for the modem. Resistors R23 
and F2 function as fuses for the modem receive 
pair (DT, DR) and the dial-up receive pair (T3, 
R3), respectively. If excessive power is dissipated 
in resistor R23 or F2, the resistor opens to disconnect 
the hazardous voltage. Diodes CR7 and CR9 limit 
voltage surges in the circuit. Switch S2 (REC) 
provides adjustment of the signal gain. 

Note: The setting of REC switch S2 is fixed 
in registered arrangements. 

Dial Backup Mode (Manual Dialing) 

3.156 The description in the following paragraps 
assumes that the 48ER1 data unit (with 

options M, N, and T installed, Fig .. 59) is installed 
in the 59Al data mounting (Fig. 118), the required 
DAS 829-type CIU is installed in the data mounting, 
the required key telephone set is provided, and all 
necessary connections are made. 

3.157 To put the 48ER1 data unit in the dial 
backup mode, the H2 and HI relays are 

operated, a start signal is transmitted, and the A 
relay is operated. 

(a) The H2 relay is operated by taking the 
telephone handset off-hook and depressing 

the DDD2 and HOLD keys. The H2 relay latches 
under control of the release logic in the data 
unit and the DDD2 lamp on the telephone set 
lights. The 2-wire dial-up line (DDD2) terminating 
on T3 and R3 is transferred from the telephone 
set to the receive circuit of the data unit and 
is now in the hold mode. 

(b) The HI relay is operated by taking the 
telephone handset off-hook and depressing 

the DDDI and HOLD keys. The HI relay latches 
under control of the release logic in the data 
unit and the DDDl lamp on the telephone set 
lights. The 2-wire dial-up line (DDDl) terminating 
on T2 and R2 is transferred from the telephone 
set to the transmit circuit of the data unit and 
is now in the hold mode. 

(c) With the DDD2 and DDDl dial-up lines in 
the hold mode (H2 and HI relays operated), 

the timing logic in the data unit operates the 
R relay for 10 seconds causing the signal generator 
in the data unit to transmit a 941-Hz start signal 
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during the IO-second period. If a 48FR1 data 
unit is used at the far end of the dial backup 
channel, the detection and removal of the start 
signal places the 48FR1 data unit in the dial 
backup mode. 

(d) At the end of the start signal, the control 
logic in the data unit operates the A relay. 

The modem is transferred from the 4-wire 
private line to the transmit and receive circuits 
of the data unit. An in-data line status signal 
is supplied to the modem on interface leads 
TEK5 and TEK6. A dial backup status signal 
is supplied to the modem on interface leads 
DBUl and DBU2. 

(e) The data unit is now in the dial backup 
mode (A relay operated) and data transmission 

can take place over the 4-wire dial backup 
channel. A light-emitting diode, DSl (BU), on 
the faceplate of the data unit is lighted to provide 
visual indication of the dial backup mode. 

Release From Hold Mode (Manual Dialing) 

3.158 When either the DDD2 or DDDl lamp is 
lighted (H2 or H1 relay operated), the 

associated 2-wire dial-up line (DDD2 or DDDl) is 
in the hold mode. Release of a dial-up line from 
the hold mode is accomplished as follows: 

(a) Take the telephone handset off-hook. 

(b) Depress the REL key. 

(c) The DDD2 or DDDl lamp goes off (H2 or 
Hl relay released) indicating that the DDD2 

or DDDl dial-up line is released from the hold 
mode and returned to telephone set control. 

(d) Place the telephone handset on-hook. 

Note: The dial-up lines cannot be released 
from the hold mode except as described above. 

Release From Dial Backup Mode (Manual Dialing) 

3.159 When both the DDD2 and DDDl lamps are 
lighted (H2 and Hl relays operated) and 

transmission of the start signal has been completed, 
the BU lamp is lighted and the 48ER1 data unit 
is in the dial backup mode (A relay operated). 
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Release of the data unit from the dial backup 
mode is accomplished as follows: 

(a) Take the telephone handset off-hook. 

(b) Depress the REL key .. 

(c) The timing logic in the data unit operates 
the R relay for 3 seconds causing the signal 

generator in the data unit to transmit a 941-Hz 
and 1633-Hz stop signal during the 3-second 
period. If a 48FR1 data unit is used at the 
far end of the dial backup channel, the stop 
signal releases the 48FR1 data unit from the dial 
backup mode. 

(d) At the end of the stop signal, the DDD2 
and DDDl lamps go off (H2 and Hl relays 

released) indicating that the DDD2 and DDDl 
dial-up lines are released from the hold mode 
and returned to telephone set control. The BU 
lamp also goes off (A relay released) indicating 
that the 48ER1 data unit is released from the 
dial backup mode. 

(e) Place the telephone handset on-hook. 

Note: The data unit cannot be released from 
the dial backup mode except as described 
above. 

3.160 The line holding arrangement described 
above provides the following features that 

were not available with the DAS 828C-type CIU. 

(a) The telephone handset can be placed on-hook 
without ending the dial backup mode. 

(b) Multiple installations requiring more than 
one dial backup channel can be provided. 

Ring Detection (Manual Dialing) 

3.161 A ring detector circuit and a 2-wire telephone 
set line are connected to each 2-wire dial-up 

line (DDDl and DDD2). A ringing signal on either 
idle dial-up line (DDDl or DDD2) causes the 
associated lamp (DDDl or DDD2) to flash and the 
R relay to operate. Operation of the R relay 
causes the telephone set buzzer to sound. 

3.162 The ring detector circuits and telephone set 
lines are only connected to the dial-up lines 

when the data unit is not in the hold or dial backup 
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modes. If the data unit is in the dial backup 
mode, both ring detector circuits and associated 
telephone set lines are disconnected. If either 
dial-up line is in the hold mode, the associated ring 
detector circuit and telephone set line are disconnected. 

Dial Backup Mode (Automatic Dialing) 

3.163 The description in the following para~:raphs 
assumes that the 48ER1 data unit (with 

options A, N, and S or D installed, Fig. 59) is 
installed in the 59Al data mounting (Fig. 58), the 
required DAS 829-type CIU is installed in th,~ data 
mounting, the required station dial or AGU is 
provided (instead of the key telephone set :;hown 
in Fig. 58), and all necessary connections are made. 

3.164 To put the 48ER1 data unit in the dial 
backup mode, the H2 and Hl relairs are 

operated, a start signal is transmitted, and the A 
relay is operated. 

(a) When a station dial is used with the 48ER1 
data unit, the H2 relay (Fig. 59) is operated 

as follows: The O/R (originate/release) switch 
on the faceplate of the data unit is operated (if 
option S is installed) or a customer- or 
modem-provided contact is operated (if option D 
is installed) causing the originate logic in the 
data unit to operate the R relay. With the R 
relay operated, loop current is detected by the 
station dial causing the station dial to place a 
call, on the 2-wire dial-up line terminating on 
T3 and R3 (DDD2) of the 48ERI data unit, to 
the number of the DDDl dial-up line for the 
48FRI data unit at the far end of the dial backup 
channel. When dialing is completed, loop current 
is detected by the end-of-dialing detector in the 
48ERI data unit causing the H2 relay to operate 
and then latch under control of the release logic 
in the data unit. The DDD2 dial-up line of the 
48ER1 data unit is transferred from the iitation 
dial to the receive circuit of the data un.it and 
is now in the hold mode. 

(b) When an ACU is used with the 48ERI data 
unit, the H2 relay (Fig. 59) is operated as 

follows: A customer- or modem-provided contact 
is operated (option D) installed) and then the 
customer requests the ACU to place a call, on 
the 2-wire dial-up line terminating on T3 and 
R3 (DDD2) of the 48ERI data unit, to the 
number of the DDDl dial-up line for the 48FR1 
data unit at the far end of the dial backup 
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channel. When the customer has presented all 
the digits of the number to be dialed to the 
ACU, the customer presents an end-of-number 
(EOM) signal to the ACU. The ACU then signals 
the 48ER1 data unit to operate the H2 relay. 
The H2 relay remains operated under control of 
the release logic in the data unit. The DDD2 
dial-up line of the 48ERI data unit is transferred 
from lthe ACU to the receive circuit of the data 
unit a.nd is now in the hold mode. 

Note: The EOM signal must be presented 
to the ACU before the 48ER1 data unit can 
proceed to establish the dial backup channel. 

(c) The HI relay (Fig. 59) is operated as follows: 
When the 48FRI data unit at the far end 

of the dial backup channel detects a ringing 
signal on the DDDl dial-up line, the associated 
station dial places a call on the DDD2 dial-up 
line to the number of the 2-wire dial-up line 
terminating on T2 and R2 (DDDl) of the 48ERI 
data unit. When the DDDl ring detector in 
the 48ER1 data unit detects a ringing signal on 
the DDDl dial-up line, the DDDI ring detector 
causes the HI relay to operate and then latch 
under control of the release logic in the data 
unit. The DDDI dial-up line is transferred from 
the DDDI ring detector to the transmit circuit 
of the data unit and is now in the hold mode. 

(d) With the DDD2 and DDDl dial-up lines in 
the hold mode (H2 and HI relays operated), 

the timing logic in the da.ta unit operates the 
R rela.y for 10 seconds causing the signal generator 
in the data unit to transmit a 941-Hz start signal 
during the 10-second period. At the end of the 
start signal, the control logic in the data unit 
operates the A relay. The modem is transferred 
from the 4-wire private line to the transmit and 
receive circuits of the data unit. An in-data line 
status signal is supplied to the modem on 
interface leads TEK5 and TEK6. A dial backup 
statmi signal is supplied to the modem on 
interface leads DBUl and DBU2. 

(e) The data unit is now in the dial backup 
mode (A relay operated) and data transmission 

can 1take place over the 4-wire dial backup 
channel. A light-emitting diode, DSI (BU), on 
the faceplate of the data unit is lighted to provide 
visual indication of the dial backup mode. 



Release From Hold Mode (Automatic Dialing) 

3.165 When the H2 relay is operated or both 
the H2 and Hl relays are operated but 

transmission of the start signal has not been 
completed, the associated 2-wire dial-up line (DDD2 
or DDDl) is in the hold mode. Release of a dial-up 
line from the hold mode is accomplished as follows: 

(a) Release the 0/R switch on the faceplate of 
the data unit (if option S is installed) or 

release the customer- or modem-provided contact 
(if option D is installed) 

(b) If only the H2 relay is operated, the H2 
relay and the DDD2 dial-up line are released 

immediately. 

(c) If both the H2 and Hl relays are operated 
but transmission of the start signal has not 

been completed, the H2 and Hl relays and the 
DDD2 and DDDl dial-up lines are released after 
a minimum delay of 3 seconds. 

Release From Dial Backup Mode (Automatic Dialing) 

3.166 When both the H2 and Hl relays are 
operated and transmission of the start 

signal has been completed, the BU lamp is lighted 
and the 48ER1 data unit is in the dial backup 
mode (A relay operated). Release of the data unit 
from the dial backup mode is accomplished as 
follows: 

(a) Release the 0/R switch on the faceplate of 
the data unit (if option S is installed) or 

release the customer- or modem-provided contact 
(if option D is installed). 

(b) The timing logic in the data unit operates 
the R relay for 3 seconds causing the signal 

generator in the data unit to transmit a 941-Hz 
and 1633-Hz stop signal during the 3-second 
period. The stop signal releases the 48FR1 data 
unit at the far end of the dial backup channel 
from the dial backup mode. 

(c) At the end of the stop signal the H2 and 
Hl relays release and the BU lamp goes off 

(A relay released), indicating that the 48ER1 
data unit is released from the dial backup mode. 
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Ring Detection (Automatic Dialing) 

3.167 A ring detector circuit is connected to each 
2-wire dial-up line (ODDI and DDD2). If 

the H2 relay is operated, a ringing signal on dial-up 
line DDDl causes the Hl relay to operate and 
place DDDl on hold. If the H2 relay is released, 
the DDDl line will not respond to a ringing signal. 
The DDD2 line will not respond to a ringing signal 
at any time. 

3. 168 The ring detector circuits are only connected 
to the dial-up lines when the data unit is 

not in the hold or dial backup modes. If the data 
unit is in the dial backup mode, both ring detector 
circuits are disconnected. If either dial-up line is 
in the hold mode, the associated ring detector circuit 
is disconnected. 

E. Dial Backup Call Sequenc,e (Manual Dialing) 

3.169 A typical manual dialing call sequence for 
two stations, A and B, is described in the 

following paragraphs. This description assumes 
that the following conditions exist: 

(a) The 4-wire modem is used to transmit and 
receive data over a 4-wire private line 

terminated with a DAS 829-type CIU that is 
conditioned for data transmission, a 48ER1 data 
unit is used for dial backup at Station A, and a 
48ER1 or 48FR1 data unit is used for dial backup 
at Station B. 

(b) The 48FR1 data unit at Station Bis optioned 
for automatic answering enabled by the unit 

internal logic. 

(c) Station A initiates the first call on line 2. 

(d) Station A initiates the second call on line 1 
when Station B is equipped with a 48ER1 

data unit or with a 48FR1 data unit that is 
optioned for two calls answered. 

( e) Station A answers the second call on line 1 
when Station B is equipped with a 48FR1 

data unit that is optioned for automatic call back. 

Idle State 

3.170 At Station A, all dial-up line lamps (DDDl 
and DDD2) are off, the telephone handset 

is on-hook, and the BU lamp is off. The modem 
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is connected through the 48ER1 data unit to the 
4-wire private line terminated by the DAS 829-type 
CIU. Both 2-wire dial-up lines (DDDl and DDD2) 
are released and connected to their ring detector 
circuits. The 48ER1 data unit passes an in-data 
or not-in-data indication to the modem, as determined 
by the DAS 829-type CIU. Since the DAS 82H-type 
CIU is conditioned for data transmission, an in-data 
indication is passed. 

First Call 

3.171 The sequence begins with Station A de,ciding 
for some reason, such as the inability of 

the modem to send data over the 4-wire private 
line, that a backup connection should be made. 
An attendant at Station A places the telephone 
handset off-hook, selects line 2 by depressing the 
DDD2 key, and dials line 1 of Station B. Station 
B responds to the call in onP, of two ways. 

(a) When Station B is equipped with a 48ER1 
data unit, a ringing signal causes the line 1 

(DDDl) lamp to flash and the telephone set 
buzzer to sound. An attendant at Station B 
places the telephone handset off-hook and depresses 
the DDDl key. Ringing stops and conversation 
can now take place. If the connection is not 
satisfactory, the call can be dropped by placing 
the handset on-hook, and then reinitiated. At 
this point both line lamps (DDDl and DDD2) are 
off at each station. Once the nature of the call 
is established (backup), both stations hold their 
respective lines. At station A, the HOLD key 
is depressed until the line 2 (DDD2) lamp lights, 
indicating line 2 is being held. At Station B, a 
similar procedure puts line 1 on hold. At this 
point, one line lamp is lighted at each station. 
The stations need not remain off-hook to hold 
the call. 

(b) When Station B is equipped with a 48FR1 
data unit, the data unit is unattended and 

automatically answers the call on line 1 by placing 
line 1 on hold. When Station B answers the 
call, the ringback signal is removed from the 
line. At Station A, the HOLD key is then 
depressed until the line 2 (DDD2) lamp lights, 
indicating line 2 is being held. Station A need 
not remain off-hook to hold the call. 
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Second C.all 

3.172 When Station B is equipped with a 48ER1 
data unit or with a 48FR1 data unit that 

is optioned for two calls answered, the attendant 
at Station A selects line 1 by depressing the DDDl 
key and dials line 2 of Station B. Station B 
responds to the call in one of two ways. 

(a) Wh,m Station B is equipped with a 48ER1 
data unit, a ringing signal causes the line 2 

(DDD2) lamp to flash and the telephone set 
buzzer to sound. An attendant at Station B 
depresses the DDD2 key and answers the call. 
If the connection is not satisfactory, the second 
call can be dropped by placing the telephone 
handset on-hook, and then reinitiated. Both 
stations now hold their respective lines by 
depressing the HOLD key. The stations need 
not remain off-hook to hold the call. 

(b) When Station B is equipped with a 48FR1 
data unit that is optioned for two calls 

answured, the data unit automatically answers 
the call on line 2 by placing line 2 on hold. 
When Station B answers the call, the ringback 
signal- is removed from the line. The attendant 
at Station A then places line 1 on hold by 
depressing the HOLD key. Station A need not 
remain off-hook to hold the call. If the second 
call is not completed within 2 minutes after line 1 
of Station B is placed on hold, line 1 is placed 
on-hook and the ring detector for line 2 of Station 
B is disabled. In this case, the entire call 
sequence must be repeated. 

3.173 When Station B is equipped with a 48FR1 
data unit that is optioned for automatic 

call back, the data unit places a station dial connected 
to line :i off-hook after a call is answered on line 1. 
The station dial then automatically dials line 1 of 
Station A. When dialing is completed, the 48FR1 
data unit at Station B places line 2 on hold and 
disconnects the station dial. At Station A, a 
ringing signal causes the line 1 (DDDl) lamp to 
flash and the telephone set buzzer to sound. The 
attendant at Station A depresses the DDDl key, 
answers the call, and then depresses the HOLD 
key. Station A need not remain off-hook to hold 
the call. 



ata Transmission 

.174 Once the second call is held, the 48ER1 
data unit at Station A sends a start signal 

o the 48ER1 or 48FR1 data unit at Station B and 
he data unit at each station then enters the dial 
ackup mode, as indicated by the BU lamp at each 
tation being lighted. The DDDl and DDD2 lamps 
re lighted at Station A, and also at Station B 
hen a 48ER1 data unit is used at Station B. The 
odem at each station is transferred from the 

-wire private line to the 4-wire dial backup channel 
omposed of dial-up lines 1 and 2, and in-data and 
ial backup indications are passed to the modems. 
t this point, Station A should go on-hook, and 
!so Station B when a 48ER1 data unit is used at 
tation B. 

. 175 The modems now have a complete 4-wire 
data transmission path over the dial backup 

hannel. While the modems are connected to the 
ial backup channel, the 4-wire private line can be 
ested from a remote location without interfering 
ith data transmission over the dial backup channel. 

f alternate voice service is provided, the 4-wire 
rivate line can also be used for conversation. 

eturn to Idle State 

.176 Once the 4-wire private line is cleared for 
data transmission, the modems can be 

eturned to the 4-wire private line. Station A 
oes off-hook and the REL key is depressed. When 
tation B is equipped with a 48ER1 data unit, 
tation B also goes off-hook and the REL key is 
epressed. When Station B is equipped with a 
8FR1 data unit, a stop signal from the 48ER1 
ata unit at Station A causes the 48FR1 data unit 

~

t Station B to release from the dial backup mode. 
he line lamps (DDDl and DDD2) and the BU 

amps go off. Station A and Station B (when 
quipped with a 48ER1 data unit) now go on-hook 
nd the stations are again in the idle state. 

t- Dial Backup Call Sequence (Automatic Dialing) 

~.177 A typical automatic dialing call sequence 
for two stations, A and B, is described in 

he following paragraphs. This description assumes 
hat the following conditions exist: 

(a) The 4-wire modem is used to transmit and 
receive data over a 4-wire private line 

terminated with a DAS 829-type CIU that is 
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conditioned for data transmission, a 48ER1 data 
unit is used for dial backup at Station A, and a 
48FR1 data unit is used for dial backup at 
Station B. 

(b) The customer commands the 48ER1 data 
unit at Station A to ori11inate a dial backup 

channel through use of a customer- or 
modem-provided contact and a station dial or an 
ACU. 

(c) The 48FR1 data unit at Station Bis optioned 
for automatic answaring enabled by the unit 

internal logic. 

Idle State 

3. 178 At Station A, the customer- or modem-provided 
contact is open and the BU lamp is off . 

The modem is connected through the 48ER1 data 
unit to the 4-wire private line terminated by the 
DAS 829-type CIU. Both 2-wire dial-up lines 
(DDDl and DDD2) are released and connected to 
their ring detector circuits. The 48ER1 data unit 
passes an in-data or not-in-data indication to the 
modem, as determined by the DAS 829-type CIU. 
Since the DAS 829-type CIU is conditioned for data 
transmission, an in-data indication is passed. 

First Call 

3.179 The sequence begins with Station A deciding 
for some reason, such as the inability of 

the modem to send data over the 4-wire private 
line, that a backup connection should be made. 
The customer- or modem-provided contact at 
Station A is closed by the customer causing the 
station dial or ACU connected to line 2 of Station 
A to automatically dial line 1 of Station B. When 
dialing is completed, the 48ER1 data unit at Station 
A places line 2 on hold and disconnects the station 
dial or ACU. The 48FR1 data unit at Station B 
automatically answers the call on line 1 by placing 
line 1 on hold. The customer- or modem-provided 
contact at Station A must remain closed until a 
release or retry command is to be initiated. 

Second Call 

3.180 The 48FR1 data unit at Station B places a 
station dial connected to line 2 off-hook 

after a call is answered on line 1. The station dial 
then automatically dials line 1 of Station A. When 
dialing is completed, the 48FR1 data unit at Station 
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B places line 2 on hold and disconnects the station 
dial. The 48ER1 data unit at Station A automatically 
answers the call on line 1 by placing line 1 on 
hold. 

Data Transmission 

3.181 Once the second call is held, the 48ER1 
data unit at Station A sends a start signa.l 

to the 48FR1 data unit at Station B and the data 
unit at each sta,tion then enters the dial backup 
mode, as indicated by the BU lamp at each station 
being lighted. The modem at each station is 
transferred from the 4-wire private line to th,e 
4-wire dial backup channel composed of dial-up 
lines 1 and 2, and in-data and dial backup indications 
are passed to the modems. 

3.182 The modems now have a complete 4-wire 
data transmission path over the dial backup 

channel. While the modems are connected to the 
dial backup channel, the 4-wire private line can be 
tested from a remote location without interferin11t 
with data transmission over the dial backup channel. 

Return to Idle State 

3.183 Once the 4-wire private line is cleared for 
data transmission, the modems can be 

returned to the 4-wire private line. The customer-­
or modem-provided contact at Station A is opened 
causing the 48ER1 data unit at Station A to release 

from the dial backup mode, as indicated by the 
BU lamp going off, and to send a stop signal to 
the 48FR1 data unit at Station B. The stop signal 
causes, the 48FR1 data unit to release from the dial 
backup mode, as indicated by the BU lamp going 
off. ~rhe stations are again in the idle state. 

48FR 1 DATA UNIT 

3.184 The 48FR1 data unit provides the switching, 
ring detection, and transmission circuitry 

required to add 4-wire dial backup service with 
automatic answering to 4-wire private line data 
service. A de power supply in the data unit obtains 
its unregulated input from a bridge rectifier power 
supply associated with the 59Al data mounting 
that houses the data unit. All connections to the 
data unit are made through the data mounting. 

A. Options 

3.185 The 48FR1 data unit is provided with 
several options that may be requested by 

the customer. The desired options must be specified 
when the data unit is ordered. Refer to Table C 
for a summary of the options. 

3.186 Call Control: Two methods of automatic 
answering are provided. 

(a) With two calls answered (option T), the 
48FR1 data unit automatically answers a 

TABLE C 

48FR1 DATA UNIT OPl"IONS 

PLUG-IN STRAP($) 

FEATURE OPTICIN QUANTITY POSITION PROVIDE 

Call Two Calls Answered (T) 6 T One Per 
Control Unit 

Automatic Call Back (A) 6 A 

Unit Unit Internal Logic (E) 1 E One Per 
Control Unit 

Customer- or Modem-Provided Contact (D), 1 D 

Power 24 Vac (N) 1 N One Per 
Supply 

-48 Vdc (-48)* 1 -48 
Unit 

* Use not permitted. 
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call on line 1 and then automatically answers a 
call on line 2, if the second call is received 
within 2 minutes of the time line 1 went on 
hold. 

(b) With automatic call back (option A), the 
48FR1 data unit automatically answers a 

call on line 1 and then automatically initiates a 
call on line 2. 

3.187 Unit Control: Two methods of enabling 
automatic answering are provided. 

(a) With unit internal logic (option E), automatic 
answering is enabled by the internal logic 

in the 48FR1 data unit. The data unit can 
automatically answer a call on line 1 and then 
automatically answer or initiate a call on line 2. 

(b) With a customer- or modem-provided contact 
(option D), automatic answering is enabled 

only when the customer or modem provides and 
maintains a contact closure. The data unit can 
automatically answer a call on line 1 and then 
automatically answer or initiate a call on line 2. 

3.188 Power Supply: Operating power for 
the 48FR1 data unit can be provided by 

either a 24 Vac (option N) or a -48 Vdc (option 
-48) supply. 

Note: Use of a -48 Vdc supply is not 
permitted. 

8. Arrangements 

3.189 The 48FR1 data unit can be used to provide 
4-wire dial backup service with automatic 

answering on a single 4-wire private line in the 
following equipment arrangements: single installation 
(two calls answered), and single installation (automatic 
call back). 

Single Installation (Two Calls Answered) 

3. 190 For this arrangement, the 48FR1 data unit 
is equipped with options N, T, and E or 

D and housed in a 59Al data mounting. This data 
mounting also houses the required DAS 829-type 
CIU. Automatic answering is enabled by internal 
logic in the 48FRI data unit (option E) or by a 
customer- or modem-provided contact (option D). 
This arrangement provides that the far end of a 
4-wire dial backup channel is established when the 
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following sequence is completed within 2 minutes: 
a call is automatically answered on line 1, a call 
is then automatically answ,ered on line 2, and a 
start signal is received on line 2. 

3.191 For a detailed description of the single 
installation (two calls answered) arrangement, 

refer to paragraphs 3.199 through 3.216 and 3.223 
through 3.230. 

Single Installation (Automatic Call Sack) 

3.192 For this arrangement, the 48FR1 data unit 
is equipped with options A, N, and E or 

D and housed in a 59Al data mounting. This data 
mounting also houses the required DAS 829-type 
CIU. Automatic answering is enabled by internal 
logic in the 48FR1 data unit (option E) or by a 
customer- or modem-provided contact (option D). 
This arrangement provides that the far end of a 
4-wire dial backup channel iB established when the 
following sequence is completed within 2 minutes: 
a call is automatically answered on line 1, a call 
is then automatically initiated on line 2, and a start 
signal is received on line 2. 

3.193 A 43A or 53A station dial is required for 
automatic call back. The station dial must 

be optioned for the restricted mode of operation. 
For those installations that have precise dial tone 
available, a 1A350 tone detector can be used with 
either the 43A or 53A station dial. The minimum 
time required to establish a dial backup channel is 
obtained when a 53A station dial equipped with a 
1A350 tone detector is used. If the 1A350 tone 
detector is not used, an internal timer starts the 
station dial. 

3.194 For a detailed description of the single 
installation (automatic call back) arrangement, 

refer to paragraphs 3.199 through 3.208 and 3.217 
through 3.230. 

C. Security 

3.195 Arrangements that include a 48ER1 data 
unit at the near end station of a 4-wire 

private line and a 48FR1 data unit at an unattended 
far end station enable the customer to establish a 
4-wire dial backup channel, through use of the 
switched network, to a data set at the unattended 
station. These arrangements also enable an 
unauthorized party to access the unattended station 
unless security measures are taken. The security 
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measures should ensure that an unauthorized party 
cannot access the unattended station or deny access 
to the customer. To accomplish these objectives, 
the security measures should ensure that an 
unauthorized party cannot use the switched network 
to establish a 4-wire dial backup channel to the 
unattended station. 

3.196 When the 48FR1 data unit is equipped with 
option D, the data unit is controlled by a 

customer- or modem-provided contact. This is the 
most secure arrangement as a 4-wire dial backup 
channel cannot be established until the customer 
or modem enables the unattended station by 
providing a contact closure. However, the equipment 
at the unattended station must be capable of 
controlling the contact closure. 

3.197 When the 48FR1 data unit is equipped with 
option E, the data unit is controlled by 

internal logic. With this arrangement the unattended 
station is enabled whenever a call is received on 
line 1. This arrangement provides various degrees 
of security as follows: 

(a) When the 48FR1 data unit is equipped with 
option T, a 4-wire dial backup channel is 

established whenever the unattended 8tation 
answers calls on both lines 1 and 2. This 
arrangement provides minimum security since 
any party knowing the two telephone numbers 
to be called and also knowing the required call 
sequence can establish a 4-wire dial backup 
channel to the unattended station. 

(b) When the 48FR1 data unit is equipped with 
option A, a 4-wire dial backup channel is 

established whenever the unattended :,tation 
answers a call on line 1 and then originates a 
call on line 2. However, it is still possible to 
make the unattended station answer calls on 
both lines 1 and 2. Therefore, any improvement 
in security with this arrangement is due solely 
to the fact that the telephone number of the 
call-back line (line 2) at the unattended station 
would not normally be known to an unauthorized 
user. 

(c) If the customer requires maximum security, 
the 48FR1 data unit at the unattended station 

must be equipped with option A and the call-back 
line (line 2) must be an originate-only line. With 
this arrangement, an unauthorized party cannot 
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use the switched network to establish a 4-wire 
dial backup channel to the unattended station. 

3.198 lt is expected that the 48ER1 data unit at 
the near end station will normally be 

equipped for manual dialing (option M installed) 
and the near end station will be attended. With 
this arrangement, there are no security problems. 
However, if the 48ER1 data unit is equipped for 
automatic dialing (option A installed) and maximum 
security is required, line 2 at the near end station 
must be an originate-only line. 

D. Date, Service 

3.199 [n the data mode (Fig. 3), the 4-wire 
modem can transmit and receive data over 

the 4-wire private line since the 48FR1 data unit 
provides a through connection for the transmission 
leads of the standard 6-lead interface (DT, DR, 
DTl, DRl, TEK5, TEK6) that connects the modem 
to the DAS 829-type CIU. The four transmission 
leads (DT, DR, DTl, DRl) are complete through 
the normally-closed contacts of the A relay in the 
48FR1 data unit as long as the 48FR1 data unit 
remains in the data mode. An in-data line status 
signal i8 supplied to the modem on interface leads 
TEK5 and TEK6, if the DAS 829-type CIU is also 
in the data mode. Two additional interface leads, 
DBUl and DBU2, supply a dial backup status signal 
to the modem. 

3.200 When data units are not installed in all 
positions of the 59Al data mounting, the 

data unit connectors at the vacant positions of the 
data mounting provide a through connection for 
the 6-lead interface. 

3.201 The following are the transmission leads 
from the DAS 829-type CIU and the 

corresponding 48FR1 terminal numbers (Fig. 60): 

Designation 

DT 

DR 

DTl 

DRl 

48FR1 Te,minQI Number 

25 

2 

24 

23 



3.202 The following are the transmission leads 
from the modem and the corresponding 

48FR1 terminal numbers (Fig. 60): 

Designation 48FR1 Terminal Number 

OT 5 

DR 22 

DTl 4 

DRl 3 

i 3.203 The 48FR1 terminals (Fig. 60) designated 
DT(M), DR(M), DTl(M), and DRl(M) are 

not used. 

1 E. Dial Backup Service 

i 3.204 In the dial backup mode (Fig. 3), operation 
of the A relay in the 48FR1 data unit 

transfers the 4-wire modem from the 4-wire private 
line to the 4-wire dial backup channel. An in-data 
line status signal is supplied to the modem on 
interface leads TEK5 and TEK6. A dial backup 
status signal is supplied to the modem on interface 
leads DBUl and DBU2. 

Transmit Circuit 

3.205 In the dial backup mode (A relay operated, 
Fig. 60), the modem transmit pair (DTl, 

DRl) is connected through the normally-open 
contacts of relay A, the normally-closed contacts 
of test jack Jl (XMT), isolation transformer T2, 
the signal power limiter circuit, the transmit 
amplifier, line-holding transformer Tl, and the 
normally-open contacts of relay Hl to the 2-wire 
dial-up line terminating on T2 and R2. 

~ 3.206 The 48FR1 data unit provides a 600-ohm 
termination for the dial-up line and a 

!
1 

600-ohm termination for the modem. Resistors Rl5 
1 and Fl function as fuses for the modem transmit 
I pair (DTl, DRl) and the dial-up transmit pair (T2, 
1 
R2), respectively. If excessive power is dissipated 
in resistor Rl5 or Fl, the resistor opens to disconnect 
the hazardous voltage. Diode CR3 and varistor 
RVl0 limit voltage surges in the circuit. Switch 
Sl (XMT) provides adjustment of the signal gain. 
The signal power limiter circuit assures that the 
signal level does not exceed -4 dBm when averaged 

, over any 3-second period. 
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Note: The setting of XMT switch Sl is 
fixed in registered arrangements. 

Receive Circuit 

3.207 In the dial backup mode (A relay operated, 
Fig. 60), the modem 1receive pair (OT, DR) 

is connected through the normally-open contacts 
of relay A, the normally-closed contacts of test 
jack J2 (REC), isolation transformer T4, the receive 
amplifier, line-holding transformer T3, and the 
normally-open contacts of relay H2 to the 2-wire 
dial-up line terminating on T3 and R3. 

3.208 The 48FR1 data unit provides a 600-ohm 
termination for the dial-up line and a 

600-ohm termination for the modem. Resistors R23 
and F2 function as fuses for the modem receive 
pair (OT, DR) and the dial--up receive pair (T3, 
R3), respectively. If excessiv,e power is dissipated 
in resistor R?.3 or F2, the resistor opens to disconnect 
the hazardous voltage. Diodes CR7 and CR9 limit 
voltage surges in the circuit.. Switch S2 (REC) 
provides adjustment of the signal gain. 

Note: The setting of REC switch S2 is fixed 
in registered arrangements. 

Dial Backup Mode (Two Calls Answered) 

3.209 The description in the following paragraphs 
assumes that the 48ll<'Rl data unit (with 

options N, T, and E or D installed, Fig. 60) is 
installed in the 59Al data mounting (Fig. 58), the 
required DAS 829-type CIU is installed in the data 
mounting, and all necessary connections are made. 
If option Dis installed, the customer-or modem-provided 
contact is closed. The key telephone set shown in 
Fig. 58 is not required for this arrangement. 

3.210 To put the 48FR1 data unit in the dial 
backup mode, the HJ and H2 relays are 

operated, a start signal is received, and the A relay 
is operated. 

(a) The Hl relay (Fig. 60) is operated as follows: 
When the ODDI ring detector in the 48FR1 

data unit detects a ringing signal on the DDDl 
dial-up line, the ODDI ring detector causes the 
Hl relay to operate and then latch under control 
of the release logic in the data unit. The DDDl 
dial-up line is transferred from the DDDl ring 
detector to the transmit circuit of the data unit 
and is now in the hold mode. 
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(b) The H2 relay (Fig. 60) is operated as follows: 
When the DDD2 ring detector in the 48FR1 

data unit detects a ringing signal on the DDD2 
I dial-up line within the 2-minute interval provided 
1 

by a 2-minute timer in the data unit that is 
started by operation of the Hl relay, the DDD2 
ring detector causes the H2 relay to operate 
and then latch under control of the release logic 
in the data unit. The DDD2 dial-up line is 

I 

transferred from the DDD2 ring detector to the 
receive circuit of the data unit and is now in 
the hold mode. 

1 (c) With the DDDl and DDD2 dial-up lines in 
' the hold mode (Hl and H2 relays operated), 

the A relay operates when a start signal, supplied 
by the 48ER1 data unit at the near end of the 
dial backup channel, is detected and removed 
within the 2-minute interval provided by the 
2-minute timer. The modem is transferred from 
the 4-wire private line to the transmit and receive 
circuits of the 48FR1 data unit. An in-data line 
status si.gnal is supplied to the modem on 
interface leads TEK5 and TEK6. A dial backup 
status signal is supplied to the modem on 
interface leads DBUI and DBU2. 

' (d) The data unit is now in the dial backup 
mode (A relay operated) and data transmission 

can take place over the 4-wire dial backup 
channel. A light-emitting diode, DSl (BU), on 
the faceplate of the data unit is lighted to provide 
visual indication of the dial backup mode. 

~elease From Hold and Dial Backup Modes (Two 
9'lls Answered) 

~.21 l When either the Hl or H2 relay is operated, 
the associated 2-wire dial-up line (DDDl 

qr DDD2) is in the hold mode. When both the 
$1 and H2 relays are operated and a start signal 

!
, as been detected and removed, the 48FR1 data 
nit is in the dial backup mode (A relay operated). 
elease of a dial-up line from the hold mode and 

elease of the data unit from the dial backup mode 
is accomplished in the following ways: 

(a) When the 2-minute interval provided by a 
2-minute timer in the 48FR1 data unit has 

elapsed. 

(b) When loop current for the DDDl dial-up line 
is interrupted for more than 5 ms. 
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(c) When a stop signal is received. 

(d) When the R (release) switch on the faceplate 
of the 48FR1 data unit is operated. 

3.212 When the data unit is improperly accessed, 
the Hl and/ or H2 relays are released by 

the 2-minute timer. When the data unit is properly 
accessed and a dial backup channel is established, 
the data unit is normally released by receipt of 
the stop signal. If the stop signal cannot be 
received and the line control circuitry provides an 
interruption in the loop current when the calling 
party disconnects, the data unit is released by this 
interruption. The R switch provides a way to 
release the data unit when the normal ways cannot 
be used. 

3.213 When the 48FR1 data unit is released from 
the dial backup mode by one of the previous 

ways, the BU lamp goes off (A relay released), 
indicating that the 48FR1 data unit is released from 
the dial backup mode. 

Ring Detection (Two Calls Answered) 

3 .. 214 A ring detector circuit is connected to each 
2-wire dial-up line (DDDl and DDD2). A 

ringing signal on dial-up line DDDl causes the Hl 
relay to operate and place DDDl on hold. Operation 
of the Hl relay also starts a 2-minute timer. 

3.215 If the Hl relay is operated and the 2-minute 
interval provided by the 2-minute timer has 

not elapsed, a ringing signal on dial-up line DDD2 
causes the H2 relay to operate and place DDD2 
on hold. If the Hl relay is released, the DDD2 
line will not respond to a ringing signal. 

3.216 The ring detector circuits are only connected 
to the dial-up lines when the data unit is 

not in the hold or dial backup modes. If the data 
unit is in the dial backup mode, both ring detector 
circuits are disconnected. If either dial backup line 
is in the hold mode, the associated ring detector 
circuit is disconnected. 

Dial Backup Mode (Automatic Call Back) 

3.217 The description in the following paragraphs 
assumes that the 48FR1 data unit (with 

options A, N, and E or D installed, Fig. 60) is 
installed in the 59Al data mounting (Fig. 58), the 
required DAS 829-type CIU is installed in the data 
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mounting, the required station dial is provided 
(instead of the key telephone set shown in Fig. 
58), and all necessary connections are made. If 
option Dis installed, the customer- or modem-provided 
contact is closed. 

3.218 To put the 48FR1 data unit in the dial 
backup mode, the Hl and H2 relays are 

operated, a start signal is received, and the A relay 
is operated. 

(a) The Hl relay (Fig. 60) is operated as follows: 
When the DDDl ring detector in the 48FR1 

data unit detects a ringing signal on the DDDl 
dial-up line, the DDDl ring detector causes the 
Hl relay to operate and then latch under control 
of the release logic in the data unit. The DDDl 
dial-up line is transferred from the DDDl ring 
detector to the transmit circuit of the data unit 
and is now in the hold mode. 

(b) The H2 relay (Fig. 60) is operated as follows: 
Operation of the Hl relay in the 48FR1 

data unit starts a 2-minute timer and causes 
the originate logic to operate the OR relay. 
With the OR relay operated, loop current is 
detected by the station dial causing the station 
dial to place a call, on the 2-wire dial-up line 
terminating on T3 and R3 (DDD2) of the 48FR1 
data unit, to the number of the DDDl dial-up 
line for the 48ER1 data unit at the near end of 
the dial backup channel. When dialing is 
completed, loop current is detected ·by the 
end-of-dialing detector in the 48FR1 data unit 
causing the H2 relay to operate and then latch 
under control of the release logic in the data 
unit. The DDD2 dial-up line of the 48FR1 data 

· unit is. transferred from the station dial to the 
receive circuit of the data unit and is now in 
the hold mode. 

(c) With the DDDl and DDD2 dial-up lines in 
the hold mode (Hl and H2 relays operated), 

the A relay operates when a start signal, supplied 
by the 48ER1 data unit at the near end of the 
dial backup channel, is detected and removed 
within the 2-minute interval provided by the 
2-minute timer. The modem is transferred from 
the 4-wire private line to the transmit and receive 
circuits of the 48FR1 data unit. An in-data line 
status signal is supplied to the modem on 
interface leads TEK5 and TEK6. A dial backup 
status signal is supplied to the modem on 
interface leads DBUl and DBU2. 
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(d) The data unit is now in the dial backup 
mode (A relay operated) and data transmission 

can take place over the 4-wire dial backup 
channel. A light-emitting diode, DSl (BU), on 
the faceplate of the data unit is lighted to provide 
visual indication of the dial backup mode. 

Release From Hold and Dial Backup Modes (Automatic 
Call Back) 

3.219 Release of a dial-up line from the hold 
mode and release of the data unit from 

the dial backup mode is accomplished in the same 
ways as described in paragraphs 3.211 through 
3.213 for the two calls answered arrangement. 

Ring Detection (Automatic Call Back) 

3.220 A ring detector circuit is connected to each 
2-wire dial-up line (DDDl and DDD2). A 

ringing signal on dial-up line DDDl causes the Hl 
relay to operate and place DDDl on hold. Operation 
of the Hl relay also starts a 2-minute timer and 
after a 5-second delay causes the data unit to 
initiate a call on dial-up line DDD2. 

3.221 If the Hl relay is operated and the 5-second 
delay has not elapsed, a ringing signal on 

dial-up line DDD2 causes the Hl relay to release. 
If the Hl relay is released, the DDD2 line will not 
respond to a ringing signal. 

3.222 The ring detector circuits are only connected 
to the dial-up lines when the data unit is 

not in the hold or dial backup modes. If the data 
unit is in the dial backup mode, both ring detector 
circuits are disconnected. If either dial-up line is 
in the hold mode, the associated ring detector circuit 
is disconnected. 

F. Dial Backup Call Sequence (Two Calls Answered 
or Automatic Call Back) 

3.223 A typical automatic answering call sequence 
for two stations, A and B, is described in 

the following paragraphs. This description assumes 
that the following conditions exist: 

(a) The 4-wire modem is used to transmit and 
receive data over a 4-wire private line 

terminated with a DAS 829-type CIU that is 
conditioned for data transmission, a 48ER1 data 
unit is used for dial backup at Station A, and a 
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48FR1 data unit is used for dial backup at 
Station B. 

(b) The 48FR1 data unit at Station Bis optioned 
for automatic answering enabled by the unit 

internal logic. 

(c) Station B answers the first call on line 1. 

(d) Station B answers the second call on line 2 
when the 48FR1 data unit at Station B is 

optioned for two calls answered. 

(e) Station B iniii;:t?« the second cail on line 2 
when the 48FR1 data unit l't. Station B is 

optioned for automatic call back. 

Idle State 

3.224 At Station B, the Hl, H2, and A relays 
are released and the BU lamp is off. The 

modem is connected through the 48FR1 data unit 
to the 4-wire private line terminated by the DAS 
829-type CIU. Both 2-wire dial-up lines (DDDl 
and DDD2) are released and connected to their ring 
detector circuits. The 48FR1 data unit passes an 
in-data or not-in-data indication to the modem, as 
determined by the DAS 829-type CIU. Since the 
DAS 829-type CIU is conditioned for data transmission, 
an in-data indication is passed. 

First Call 

3.225 The sequence begins with a ringin signal 
on line 1 of Station B, as a result of a 

call initiated on line 2 of Station A. The 48FR1 
data unit at Station B automatically answers the 
call on line 1 by operating the Hl relay. Operation 
of the Hl relay places line 1 on hold and starts 
the 2-minute timer that restores the data unit to 
idle when the data unit is improperly accessed. In 
addition, the Hl relay enables the data unit to 
answer a call on line 2 when the data unit is 
optioned for two calls answered, or to initiate a 
call on line 2 when the data unit is optioned for 
automatic call back. After the call to line 1 of 
Station B is completed, line 2 of Station A is placed 
on-hold. · 

Second Call 

3.226 When the 48FR1 data unit at Station B h1 
optioned for two calls answered, Station 

A initiates a call on line 1 to line 2 of Station B. 
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The 48l~Rl data unit at Station B automatically 
answers. the call on line 2 by operating the H2 
relay, if less than 2 minutes has elapsed since the 
Hl relay operated. Operation of the H2 relay 
places line 2 on hold. If the second call is not 
completed within 2 minutes after line 1 of Station 
B is placed on hold, line 1 is placed on-hook and 
the ring detector for line 2 of Station B is disabled. 
In this case, the entire call sequence must be 
repeated. 

3.227 When the 48FR1 data unit at Station B is 
optioned for automatic call back, the data 

unit places a station dial connected to line 2 off-hook 
after a call is answered on line 1. The station dial 
then automatically dials line 1 of Station A. When 
dialing is completed, the 48FR1 data unit at Station 
B operates the H2 relay. Operation of the H2 
relay places line 2 on hold and disconnects the 
station dial. Station A answers the call on line 1 
and then places line 1 on hold. 

Data Transmission 

3.228 Once the second call is held, the 48ER1 
data unit at Station A sends a start signal 

to the 48FR1 data unit at Station B. The start 
signal disables the 2-minute timer and operates 
the A relay in the 48FR1 data unit. The data 
unit at each station then enters the dial backup 
mode, as indicated by the BU lamp at each station 
being lighted. The modem at each station is 
transferred from the 4-wire private line to the 
4-wire dial backup channel composed of dial-up 
lines 1 .and 2, and in-data and dial backup indications 
are passed to the modem. 

3.229 The modems now have a complete 4-wire 
data transmission path over the dial backup 

channel. While the modems are connected to the 
dial backup channel, the 4-wire private line can be 
tested from a remote location without interfering 
with data transmission over the dial backup channel. 

Return to Idle State 

3.230 Once the 4-wire private line is cleared for 
data transmission, the modems can be 

returned to the 4-wire private line. When Station 
A is released from the dial backup mode, as 
indicated by the BU lamp going off, the 48ER1 
data unit at Station A sends a stop signal to the 
48FR1 data unit at Station B. The stop signal 
releases the Hl, H2, and A relays causing the 



I 

tFRl data unit to release from the dial backup 
ode, as indicated by the BU lamp going off. The 
ations are again in the idle state. 

18G1 DATA UNIT 

~.231 The 48Gl data unit contains the circuitry 
1 required to provide conversion from a 

2-wire to a 4-wire channel. A de power supply in 

i:e data unit obtains its unregulated input from a 
ridge rectifier power supply in the 46Bl, 59Al, 

62Al data mounting that houses the data unit. 
4-2-position power supply option in the data unit 
~nables the associated de power supply to operate 
dn 24 Vac (N position), -24 Vdc (N position), or 
~48 Vdc (-48 position). All connections to the data 
4nit are made through the data mounting. 

~.232 For data only service on a single 2-wire 
private line, the 48Gl data unit is housed 'fi a 59Al or 62Al data mounting. This data 

ounfing also houses the required DAS 829-type 
IU. If alternate voice service is also provided, 

fe 48Gl data unit is housed in a 59Al data 
ounting. This data mounting also houses the 

equired DAS 829-type CIU and the required 48Al 
4ata unit. 

f233 For data only service on multiple (up to 
eight) 2-wire private lines, the 48Gl data 

t)nits are housed in a 46Bl data mounting. The 

t
quired DAS 829-type CIUs are housed in a 46Al 

r 46A2 data mounting. If alternate voice service 
also provided, the required 48Al data units are 

oused in a separate 46Bl data mounting. 

f 234 Hybrid transformer T3 (Fig. 61) provides 
, the interface between the 2-wire modem 

1nd the DAS 829-type CIU that terminates a 
*andard 16-dB channel. The transmit and receive 
4mplifiers in the transmit and receive pairs of the 
18G 1 data unit have a fixed gain that offsets the 
qircuit losses and provides a 0-dB insertion loss in 
~he transmit and receive paths. 

~OWER SUPPLIES 

~.235 The 44Al, 44A2, 45Al, 46Al, 46A2, 46Bl, 
1 59Al, and 62Al data mountings and the 

48Dl data unit have power supplies that require a 
~ower source of 105 to 129 volts at 57 to 63 Hz. 
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A. 44A 1 and 44A2 Data Mountings 

3.236 The 44Al or 44A2 data mounting provides 
input power for the DAS 829-type CIU 

that is housed in the data mounting. The CIU 
normally requires a 24-Vac input that is provided 
by a transformer supplied with the data mounting. 
Overcurrent protection for the CIU is provided by 
a thermal breaker in the primary winding of the 
transformer. If the CIU requires a -24 or -48 Vdc 
input, locally supplied power connections must be 
provided. 

B. 45A 1 Data Mounting 

3.237 The 45Al data mounting provides input 
power for a DAS 829--type CIU, a 48Al 

data unit, and/or a 48Bl data unit that are housed 
in the data mounting. The CIU normally requires 
a 24-Vac input. Each data unit requires an 
unregulated de input. The input to the data units 
is provided by a bridge rectifier power supply in 
the data mounting. A transformer supplied with 
the data mounting provides the 24-Vac input to 
the CIU and the bridge rectifier power supply. 
Overcurrent protection for the CIU and the data 
units is provided by a thermal breaker in the 
primary winding of the transformer. 

C. 46A 1 and 46A2 Data Mountings 

3.238 The 46Al or 46A2 data mounting provides 
input power for up to eight DAS 829-type 

CIUs that are housed in the data mounting. The 
CIUs normally require a 24-Vac input that is 
provided by a transformer in the 46Al or 46A2 
data mounting. Overcurrent protection for each 
CIU is provided by fuses Fl through F8 in the 
transformer output circuit. Overcurrent protection 
for the transformer is provided by fuse F9 in the 
transformer input circuit. If the CIUs require a 
-24 or -48 Vdc input, the 46A2 data mounting 
must be used. The transformer is disconnected, 
by use of an installer option, and a -24 or -48 V de 
power source is connected to the data mounting. 

D. 4681 Data Mounting 

3.239 The 46Bl data mounting provides input 
power for up to eight 48Al or 48Gl data 

units that are housed in the data mounting. The 
data units require an unregulated de input that is 
provided by a bridge rectifier power supply in the 
data mounting. A transformer in the data mounting 
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provides a 24-Vac input to the bridge rectifier 
power supply. Overcurrent protection for each 
data unit is provided by fuses Fl through F8 in 
the bridge rectifier output circuit. Overcurrent 
protection for the transformer is provided by fuse 
F9 in the transformer input circuit. 

E. 59A I Data Mounting 

ii 3.240 The 59Al data mounting provides input 
power for a DAS 829-type CIU, a 48Al 

data unit, a 48Bl, 48ER1, or 48FR1 data unit, 
and a 48Gl data unit that are housed in the data 

I mounting. The CIU normally requires a 24-Vac 
input. Each data unit requires an unregulated de 
input. The input to the data units is provided by 

I 
a bridge rectifier power supply in the data mounting. 
A transformer supplied with the data mounting 
provides the 24-Vac input to the CIU and the bridge 

1

1 

rectifier power supply. Overcurrent protection 
for the CIU and the data units is provided by a 

I, thermal breaker in the primary winding of the 
', transformer. 

, F. 62A 1 Data Mounting 

r 3.241 The 62Al data mounting provides input 
power for a DAS 829-type CIU and a 48Gl 

I 
data unit that are housed in the data mounting. 
The CIU normally requires a 24-Vac input. The 

,

1

' data unit requires an unregulated de input. The 
input to the data unit is provided by a bridge 

: rectifier power supply in the data mounting. A 
'transformer supplied with the data mounting 
~ provides the 24-Vac input to the CIU and the bridge 
'I rectifier power supply. Overcurrent protection 
, for the CIU and the data unit is provided by a 
I, thermal breaker in the primary winding of the 
;transformer. If the CIU and the data unit require 
1a -24 or -48 Vdc input, locally supplied power 
;connections must be provided. 

:G. 48Dl Data Unit 

13.242 The 48Dl data unit provides input power 
for a 46Cl or 46C2 data mounting and the 

ldata units that are housed in the data mounting. 
1IThe 46Cl data mounting houses ~ne or two 48Bl 
and up to six 48Cl data units. The 46C2 data 
lmount:ng houses one or two 48Bl or 48ER1 and 
rup to six 48Cl data units. The 46Cl or 46C2 data 
:mounting, each 48Bl, 48Cl, and 48ER1 data unit, 
~nd a regulated power supply in the 48Dl data 
unit require an unregulated de input that is provided 
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by a bridge rectifier power supply in the 48Dl 
data unit. The regulated power supply provides 
+12 Vdc lamp power to an 18- or 30-button key 
telephone set. A transformer in the 48Dl data 
unit provides a 24-Vac input to the bridge rectifier 
power supply and to the buzzer in the key telephone 
set. Overcurrent protection for each 48Bl or 
48ER1 data unit is provided by fuses Fl and F2 
in the bridge rectifier output circuit. Overcurrent 
protection for the 46Cl or 46C2 data mounting, 
the 48Cl data units, and the regulated power 
supply is provided by fuse F3 in the bridge rectifier 
output circuit. Overcurrent protection for the 
transformer is provided by fuse F4 in the transformer 
input circuit. 

4. TRANSMISSION DESIGN 

4.01 The following paragraphs describe the basic 
ground rules for determining transmission 

design. Typical circuit arrangements are provided. 

4.02 Transmission design involves selection of 
the correct DAS 829-type CIU and the proper 

options. The basic ground rules for determining 
transmission design are as follows: 

(a) -13 dBm0 design. 

(b) The modem interface is +13 TLP (0 dBm) 
transmit and -3 TLP (-16 dBm) receive. 

(c) Equal level loopback is always provided. 

4.03 The selection of a particular DAS 829-type 
code is determined by transmission design 

with V4 repeaters. Refer to Section 852-307-101 
for typical transmission design information on 
equalizer assignments and adjustments. 

4.04 Table D provides information for the selection 
of DAS 829-type CIUs and options to be 

used with nonloaded facilities. The nonloaded 
repeater section to be equalized can be terminated 
with CIUs at both ends, or by a CIU at one end 
and a V4 repeater at the other end. When selecting 
a CIU, either one or both of the V4 repeaters, 
with its appropriate equalizer, can be replaced by 
a DAS 829-type CIU equivalent in the following 
situations: 

• V 4 in central office 

• V4 in DAS 828-type CIU 
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• V4 in locally engineered data only service. 

4.05 The following general rules apply to the 
selection of a DAS 829-type CIU to be used 

to terminate both ends of a nonloaded facility. 

(a) When a 359N equalizer is specified at both 
ends of a nonloaded repeater section, the 

DAS 829A-Ll or LIA CIU (provided with the 
600-ohm option) should be used at both ends. 

(b) When a 359M equalizer is specified at one 
end and a 359N equalizer is specified at 

the other end, the DAS 829B-Ll or LIA CIU 
(150-ohm option) should be used for the 359M 
end and the DAS 829A-Ll or LIA CIU (600-ohm 
option) should be used for the 359N end. If 
gain is required in the receive pair, the DAS 
829B-Ll or LIA CIU (600-ohm option) should be 
used for the 359N end. 

(c) When a 359M equalizer is specified at both 
ends, the DAS 829B-Ll or LIA CIU (150-ohm 

option) should be used at both ends. 

4.06 The following general rules apply to the 
selection of a DAS 829-type CIU to be used 

to terminate a nonloaded facility that is to have a 
CIU at one end and a V4 repeater at the other 
end. 

(a) When a 359N equalizer is specified at both 
ends of a nonloaded repeater section, the 

DAS 829A-Ll or LIA CIU (600-ohm option) 
should be used at the CIU end, and a V4 repeater 
equipped with a 359N equalizer should be used 
at the other end. 

(b) When a 359M equalizer is specified at one 
end and a 359N equalizer is specified at 

the other end, the DAS 829A-Ll or LIA CIU 
(600-ohm option) should be used at the CIU end, 
and a V4 repeater equipped with a 359M equalizer 
should be used at the other end. If gain is 
required in the receive pair, the DAS 829B-Ll 
or LIA CIU (600-ohm option) should be used 
for the 359N equalizer at the CIU end. 

(c) When a 359M equalizer is specified at both 
ends, the DAS 829B-Ll or LIA CIU (150-ohm 

option) should be used at the CIU end and a 
V4 repeater equipped with a 359M equalizer 
should be used at tM other end. 

4.07 'l'he following general rules apply to a long 
loaded facility: 

(a) When the facility can be equalized through 
the use of a 359A equalizer, the DAS 

829C--Ll or LIA CIU (359A option) should be 
used at the CIU end. 

(b) When the facility can be equalized through 
the use of a 359K equalizer, the DAS 

829G-Ll or LIA (359K option) should be used 
at the CIU end. 

4.08 'rhe equalization of loaded cable is determined 
by the following steps: 

(a) Refer to Section 852-307-101 to determine 
the type of equalizer required for the cable 

end section in question. 

TABLED 

SELECTION OF DAS 829-TYPE CIU-NONLOADED LOOPS* 

V4 REPEATER NO RECEIVE: RECEIVE 
EQUIPPED WITH GAIN REQUIRED GAIN REQUIRED 
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359N 829A-Ll or LlA (600 Option) 829B-Ll or LlA (600 Option) 
359M 829B-Ll or LlA (150 Option) 829B-Ll or LlA (150 Option) 
359A 829C-Ll or LlAt 829C-Ll or LlA* 

* The 359M and 359N are common equalizers providing 150- and 600-ohm line 
termination, respectively. Equivalent equalizers providing 150- or 600-ohm line 
termination should also use the DAS 829-type CIU. 

t A, B, C, D option as required. 



(b) Refer to Table E for the DAS 829-type CIU 
providing equalization capabilities equivalent 

to the equalizer specified by the V 4 practices. 

. 09 Table F illustrates the procedure in paragraph 
4.08. As an example, assume the end section 

o be equalized is 38 kilofeet of 19H88 HC cable. 
able F shows that from zero to 42 kilofeet of 
9H88 HC cable can be equalized with a 359A 
qualizer having the screws designated Al, A2, 
3, A4, B3, Cl, C2, C3, and C4 in the "screw 
own" position and the remaining screws in the 
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provided (see Table E) by a DAS 829C-Ll or LIA 
CIU having the 359A option and the Al, A2, A3, 
A4, B3, Cl, C2, C3, and C4 options provided. The 
other equalizer options remain in their storage 
positions . 

4.10 When Table F indicates a screw code as a 

•

1 

screw up" position. This configuration can be 

"screw down" position, the DAS 829C-Ll 
or LIA CIU should be provided with a strap that 
corresponds to the screw code. When Table F 
indicates a screw code as a "screw up" position, 
the DAS 829C-Ll or LIA CIU strap for that code 
must remain in its storage position. 

I 

TABLE E 

SELECTION OF DAS 829-TYPE CIU-LOADED LOOPS* 

V4 REPEATER NO RECEIVE RECEIVE 
EQUIPPED WITH GAIN REQUIRED GAIN REQUIRED 

359E 829A-Ll or LIA (1200 Option) 829B-Ll or LIA (1200 Option) 
359J 829A-Ll or LIA (1200 Option) 829B-Ll or LIA (1200 Option) 
359A 829C-Ll or LIA (359A Option)t 829C-LI or LIA (359A Option)t 
359K 829C-Ll or LlA (359K Option)t 829C 0Ll or LIA (359K Option)t 

* The 359E and 359J are common equalizers providing 1200-ohm line termination. 
Equivalent equalizers providing 1200-ohm line termination should also use the 
DAS 829-type CIU. 

t A, B, C, D option as required. 

Page 113 



5-12 DAS 829 
SECTION 598-082-100 

TAB:LE F 

PRESCRIPTION ADJUSTMENTS: AND COMPONENT VALUES OF 
359A AND 3590 EQUALIZERS FOR CABLE END SECTIONS 1500 TO 4500 FEET 

19H88 HC CABLE 

Cable Length I I I I I 
0 to 42 60 78 96 114 

in Kilofeet* I I I I I 

f Cable· Length 
I I I I I 

0 to 8.0 11.4 14.8 18.2 21.6 
in Miles* 

Screw Screw 
Designation Code 

IN Al • • ., • • 
75 A2 • 0 •• • • 

150 Resistance A3 • 0 
., 0 0 

300 A4 • 0 ., 0 0 

HF 

600 B2 0 • ., 0 0 

1200 Resistance B3 • 0 () • • 
2400 B4 0 • . , • • 

0.25 Cl • 0 " 0 • 
0.50 

Capacitance 
C2 • • () 0 • 

1.0 C3 • 0 () 0 • 
2.0 C4 • • , . • 0 

LF 
250 D1 0 0 () • • 
500 

Resistance 
D2 0 0 () 0 • 

1000 D3 0 0 () 0 0 

2000 D4 0 0 () 0 o. 

1200-Ohm 
Insertion Loss (dB) 0 3.4 4.8 6.8 7.7 9.3 

of Cable at 1 kHz 

Loss of 359D 0.9 1.4 l.9 2.2 2.2 
Equalizer (dB) 

at 1 kHz 359A 7.1 7.6 7.1 8.6 8.4 

1~2 
I 

15~ 
I 
I I 

25.0 28.4 

• • 
0 0 

0 • 
• • 
0 0 

• • 
• • 
0 0 

• • 
• • 
0 0 

• • 
• • 
0 0 

0 0 

10.6 12.1 

2.5 3.0 

8.7 9.2 

HF Total Res (Ohms) 3000 1725 1200 1050 1050 825 675 
LF Total Cap. (µF) 3.75 2.50 2.25 2.0 1.75 1.50 1.50 
LF Total Res (Ohms) 3750 3750 3750 3500 3000 3000 3000 

* For an exact cable length shown at the top of the table, use th,~ adjustment for the shorter lengths. 

Example: For 60 kft, use the adjustment for the range 42 to 60 kft. 

o Indicates "screw up" (3 full turns) 

• Indicates "screw down" 

Page 114 



i 5. REFERENCES 

5.01 Additional information concerning the DAS 
829-type CIU and the supplemental data 

units and data mountings is contained in the following 
publications: 

SECTION 

314-410-100 
I 

i 314-410-300 

. 314-410-500 

314-821-100 

314-821-200 

I 314-821-500 

I 332-104-500 

I 332-116-201 

! 

I 461-200-102 

: 461-604-100 

I 463-140-100 
I 

I 

I 590-010-200 

590-010-201 

I 590-100-131 

590-100-134 

TITLE 

Voice Bandwidth Private Line 
Data Circuits-Description 

Voice Bandwidth Private Line 
Data Circuits-Maintenance 

Voice Bandwidth Private Line 
Data Circuits-Tests and 
Requirements 

Data Systems-Central Office-406A 
Tone Generator-Description 

Data Systems-Central Office-406A 
Tone Generator-Installation and 
Connections 

Data Systems-Central Office-406A 
Tone Generator-Test Procedures 

V4-Type Repeaters-Initial Line-Up 

Strapping Charts for 359A and 
359D Equalizers or 4182C Network 

Adapters-148, 149, 153, and 
3-Way Bridging Types-Identifi­
cation 

Connecting Blocks 66-Type-Tools, 
Terminating, Adapters, and 
Maintenance 

Equipment Cabinets and Apparatus 
Mountings-Installation 

Data Sets and Data Access 
Arrangements-General Installation 
and Connection Information 

Data Sets-Multiple Installation 
Information 

44Al Data Unit-Tone Detector­
Description 

48-Type Data Units-Identification 

SECTION 

590-102-134 

590-102-135 

590-102-136 

590-102-144 

590-102-164 

598-080-100 

598-080-101 

598-080-200 

598-080-201 

598-080-500 

598-080-501 

598-082-200 

598-082-500 

852-307-101 

856-200-200 

880-420-100 
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TITLE 

44Al Data Mounting-Identification 

45Al Data Mounting-Identification 

46-Type Data Mountings-Identifi­
cation 

59Al Data Mounting-Identification 

62Al Data Mounting-Identification 

Data Auxiliary Set 828A-Descrip­
tion and Operation 

Data Auxiliary Set 828C-Description 
and Operation 

Data Auxiliary Set 828A-Installation 
and Connections 

Data Auxiliary Set 828C-Installation 
and Connections 

Data Auxiliary Set 828A-Mainte­
nance and Test Procedures 

Data Auxiliary Set 828C-Mainte­
nance and Test Procedures 

Data Auxiliary Set 829-Type­
Channel Interface Units-Voiceband 
Private Line Channels-Installation 
and Connections 

Data Auxiliary Set 829-Type­
Channel Interface Units-Voiceband 
Private Line Channels-Maintenance 
and Test Procedures 

V4 Telephone Repeaters-Engi­
neering-Message Circuits 

Equalizer Selection Programs Deldis 
and Delman for the GE-235 Time 
Sharing Computer 

Private Line Data Circuits-Voice 
Bandwidth General Design 
Information 

5.02 Detailed information concerning the DAS 
829-type CIU and the supplemental data 

units and data mountings is contained in CD- and 
SD-10247-01. 
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