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t z 3 ¢ j‘"""'%" E97 % may be reduced for economy. The least expensive type 13,
T offering standards slightly lower than type €. was desipned for
. the feast exacting job: the key system intercom. Before
4 5 & fnd bl TTO examiming this particular piece of techuology in detail, here's a
by Low surmmary of how DTMF signaling works,
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7 8 £ s e o L LRV Frgure 1 tllustrates how the cight voice-band frequencies
L. R, . . L. .
- used for DTMF are combined, ina matrix fashion. to represent
J ] particufar digits or control signals, The frequencies fall into
[ 7 | - o . .
i y—tlb——_i — b 5410y two distinet bands: the igh group of column tones and low
-~ . . .
e L b group of row tones. Frequencies were chosen to have a
non-harmonic relationship with one another o reduce the
, hikelthood of false signaling frons music pickup. Boxes shown
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by broken Hines represent signals not supporied by the tvpe 0

Feceiver

Foltowing testing of o DI recetver 13 the 247A Koy
Telephone Unir, Bell Labs settled on a D2 knowr as the 2478,
The unit, conbgured as o panel-type KTU 5 a 7" lgh x 77
wide cage designed to aceept five printed circuit cards, On the
unit's backplare, two strips of twenty screw terminals cach

provide for external connections in the standard way.

Figure 2 shows. in block form. the functions of the five
printed circuit cards comprising the 2478 KTU. While cards
"Y1 through Y47 arcessential to any application of the 2478,
it is noteworthy that circuit board “Y3™ was designed
specifically for interfacing with the 207C KTU. Other cards i
the fifth slot allow the 2478 KTU to be used with different
intercom systems, typically of the TAZ Key System penceration.

When the unit s encaped. control cireuitry grounds lead
ONG o all cards, and grounds the ENB lead 1w the input
amplificr on "Y1 A vabid DTME signal s split into its low
and high frequencies and tiltered by card “Y 27 1o climinate
extrancous audio. Card Y37 identifics which fow tone s
present. while “Y47 identifies which high tone. The result is

operation of one “L7 and one " reldy, producing a digit
autput via the “one of ten” contact trees shown in figure 3. the
two trees correspunding o Jevels one and two of the 2070
sclector. By reversiag the seres ortfer of contacts between one
tree and the other, designers were able to evenly distribute the
number of contacts required among the seven MBS relays.

3. Operation With 207C KT U

Frgure 4 shows the full schematic of circuit board Y57,
along with relevant portions of the 2070 KTU to which it =
connected. When a Touch-Tone station gaes off-hook. loop
current through the station, resistor R the “Y 37 hoard and
w the 207C KTU causes A to
fperate. This causcs relay "By operates as deseribed in Part
Pof this seres, lrighting <tanon Tamips and preparimy the

the windings of refay “A”

selector for operation. The voliage drop across resistor RT causes
rranststor Q1 to conduct, turniag on fransistor 2. Operation
of relay "B in the 207C applics ground to lead COM which is
passed via Q2 1o relay “TT7, causing it w operate. “TT tocks

operated under control of the COM lead.

Ciperated relay “TTT apphies battery o the other three
refavs on the Y37 card and applies off-normal ground ONG,
vircontacts on non-operated relay “CK7 o cards YT through
Y47 ot the 2478 KTLL preparing the unit to receive DTMF

information.
Dialing Single-Digit Code

Prossing o diab pad button on the onginaung elephone
operates o particutar combination of TH-" and LT relavs in

he 2478 KTU extending ground fram lead COM to the

sefected SW lead, via the upper contact tree shown in frgrome 3.
uig SYW o leads represenfing single-digit codes are strapped
tovether {lead SO w0 terminals 14AL1RA of the 247TR KTU.
Where the W fead for a single-digit code 15 used o operate
code-specific apparatus such as an off-premise station cireuit,
its SW lead is strapped o T4A-18A with a diade (lead PRO).

Ground vialead SDG or PRC operates ™Y 5™ retay “1DHG2™
which lacks up te ONG under control of operated “TT™ and
non-operated “CK™, Operation of “[3G27 grounds fcad EOD,
eperaiing 207C KTU relay O and energizing the selector,
which steps to position ane. Ground from 207C relay “C7 via
tead LK. contacts of " TT fead STR. selector position 1 and
offtnermal contacts, lead SCK and non-operated contacts on
relay DG energize relay “CK™ CK™ locks up on ground
via operated “TT7 and non-operated “DGIT,
source of ONG from relay “TT 7 to lead “LK™

transferring the

Operation of "CK™ de-ecnergizes the 207C KTU seiector
magnet and relay "CT0 which is stow to release. When »C”
. andible signal suppty to the selector is enabled,
seconds. When 207C
retay T relcases. the selector is restored and ground removed
from lead STR. This relenses relay “DG27 of the Y37 board.
opening ONG ground w all circwit boards in the 2478 KTU.
The eperated “H-"and "L-7 relays retease. For the remainder
ol the call. relays “A7 and "B i the 207C KTU and relays
ST and "CK 7 on the 7Y

releases
signaling the called station for about 1.5

37 board romain operated.
Bialing Two-Digit Code

When a diad button is depressed for the first digit. one . “H-
Tand one CL-T relay operate in the 2478 KTU . Relay ~DGIT
on the Y 3™" board s encrgized through non-operated ~DG2
contacts. vig ground on pin 5 directly from board =Y 37, DG
operates. holding on offtnormal ground ONG. Relay "RET m
the selecred mransfer circuit aperates from ground on fead
“SW-T through the contact rree previously described. locking
up Lo COM ground and CE battery, Release of the dial button
apcrates relay TCKT through operated “DGH
chain of contacts on the nen-operated -7 refavs providing

Teontacts and a
around on pin Lo directly from board Y47

“CKT Hocks up on gmund vig non-operated DGR and
operated “TT, cnergizing relay " TR in the selected 216A via
fead ERT. Retay TR tocks up ta COM ground via operated
“RLT

When a diad button is pressed for the <<:mm di«rit “H-T
and “L-7 relays operate, applving ONG o pin 5 of the 7Y 3"
board., cnergizing retay "DG27 vin operated contacts on “CK.
“DGIT focks operated on ONGnow being furnished over lead
STR. Operation of “DG27 releases “CK™, which grounds lead
EOD o the 207C. Relay “C™ of the 207C operates, releasing
relay DG and stepping the selector 1o position one. Relay
“CKT re-operates and the called station s now signalled as

deseribed i the single-digit case.
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