
BELL SYSTEM PRACTICE5 
AT%rCo Standacd 

KS-2 1 102 BUSINESS PHONE "E"A1NER 

DESCRlPXIOPIJ AND MAINTENANCE 

1. GEMPRAL ~rr An output jack available far cmnecting to 
a public address or recarding dwice, 

1.01 This section covers the dexcrilption and 
mainknance of the KS-21x02 Business Phone 1.05 The Business Phane Trainer ia paekaged in 

Trdxr er, three ~ar ry i r rg  cases, One contains the  
coxrtrol, 'fogie circuits, and Isudsp;c;laker+ The other 

1.02 The Business Phsne Traixter was developed two caaes conkin the key klephme sets, two per 
ta simzllate a skmdard Key Telqhsne System carrying ease, 

arid is to be used in training people in the proper 
use af key telephones, 

2, PESCRIPTBQN 
1,03 This issue of the section is based an the 

fallowing &awing: 2.01 The KS-2U02 con"cr*ol and logic circait caasisb 
of an interrupler, frequency gexleraz;.or, 

SD-69649-01, Issue 1, loudspeaker, pawer supply, and five plug En eircrrit 
boards assembled in a prewired carrier, 

If chis section Is to be used wikh equipment or 
apparatus refleeting later issue(s) of the drax~ingfsf, 2,M The KS-21102 control and logic cireuit is 
reference should be nlade t;E, the SDs and GUs to shown in Fig, 1, 
determine the  extent a f  the changes and the 
manner in which the seetion may be affected, 9.M Pawer for  operraS;ian is abLained Prom ib. 

ll+.volt 60-Hz power source, 
1*04 The Busirtess Phone Trainer prnvides the 

folIowing: 2,04 The K5-2JlOI carrying cases are xhswn in 
Fig, 2, 

r Communication between r a t a v  dial a n d h r  
TOUCHSTON& key telephone sets Carrying cases are gray polyethylene-molded 

cantaixxers prozrided with special molded 
+ Two simulated eentral office or PBX lines insert%, 

I* Individual ringing a t  all key ~ l e p h o n e  sem 

+ Dial dane, busy Lone, and ringback tone 

+ Visual supervisory lamp signa'ls, steady 
lamp xigrrrals for talking and dialing, wink 
signala for hald, and flashing signals for 
incoming ringing 

(rr KS-21JO1, List I cawing  case is molded -Lo 
contain the conbol, logic, power cord, and 
Xoudspeaker uni2;s. See Fig, 3, 

a KS-21101, List 2 carving ease is molded t;a 
conhin two key telephone se-t;rs and extensiorr 
corh ,  See Fig, 4, 

2.05 The complete Business Phone Trainer is 
made available in tsTo opkioms* 

+ Xntercommzrniciiltion with signal Butwns and ($5) MS-21102, List 1 Business Phone Traixrer 
buzzers f or interof fiee use eonsi~ts of: 

+ A loudspder  ~& amplifiation for imshcbr  + Control and logic rrni~s, loudspeaker, arsd 
age, or monikrcmg student usage for elwsrmm power card, housed in a KS-2fXO1, List 1, 
demons trations carrying case 



Flfaf. I-K&2E 1EM brrkrel and Leglc CIrcuhC W t h  LoudrparsCsr (SIrowrr Opam Far Clori#y) 

r Two modified 56SHK-52, green. r o k ~  dial Ib) KS-21102, List 2 Businese Phone Trainer 
key telephone sets, equipled with a 25-foot consists af: 
exknsian cardg housed ia a+ KKS"2101, L i ~ t  2 
ca~23.'ing case . Control and logic units, loudspeaker, and 

power cord, housed in a KS-21101, List 1 
+ Two modified 5651WEK-53, red rohry dial key carving case 

telephone w t ~ ,  equipped with a 26-faat 
exknsiorr cord, housed im a K921102, Lis"c II Two modified 565HK-61, green ro taq  dial 
carqiag ease, keg telephone sets, equipped with a 25foot 



extension cord, housed in a KS-21101, List 2 identified by a set number located in the number 
carrying ease plate holder of the dial, The telephone set cord 

s h o ~ l d  be plugged inm the jack cmnecbr  0x1 the 
Two modified 2565BK-53, red TOUCH-TOKE control unit eorresponding to that telephone set  
key telephone sets, equipped with a 25-faor. number %to function properly. 
ex&nsion cord, housed in a KS-2110L List 2 
carving case* J,a The loudspeaker is used ta rmonitar the 

audible signals and answering techniques of  
3. OPERATION the students. Xonitoring o f  one or more telephone 

talking circuits i s  selected by the loudspeaker 
3*(5'E The Business Phone g"rainer provides conboX selection switch, 

far four studen&* Telephone set  1 can be 
used to represent a secretary, with telephone set $03 The KS-21102 Business Phone Trainer  
2 being the boss or employer. Telephone se t  3, .;~sscnibled for operation is silown in Fig. 5, 
student 3, represea& an outside shtian which could 
call or be called by sets 1 and 2. Telephone set 3.04 Five of the six keys on. the telephones are 
4, student 4, could 8180 be represexratiue of anather use& The red key on the left is the hold 
outside loeation. Telephone set 4 is also used by key. The pickup keys number one through f ive 
the instruetor and the se t  i s  provided a speeial to the right of the hold key. The first pickup key 
access to  the intercom to monitor o r  use for  is the line 1 key; the seven digit telephone number 
announcements. Each telephone is individually assigned is printed in the designadon strip abowe 



Fig, kKS.121 IIDI, l ib*  1 Carryins Case (With Gomltol Ur%Ft Mo~ntrsd) 

the key. The seeond piekup key is the line 2 key; 3.06 The key modifications of the four sets are 
the seven digit telephone number assigned is identical. 
printed in the designation strip above the key. 
The third piekup key is We intercom line, designated 3.07 The wiring at each of the four telephone set 
ICM and appear% st telephone gets 1, 2, and 4% jack connectors 51 thru $4 in the control 
The fourth pickup key is converted to a nonloeking and logic unit deterinines the functions of the four 
signal key, designated SIG and operates at telephone telephone sets. See Fig. 8 and 9. 
sets 1 and 2 ar?Ty= The fifth pickrxp key is nor: 
used, 9,08 The inkrcommunic~ti~n (IXTERCOhI) eireuit, 

along with lamp signals and buzze.fls, operak s 
3.05 All telephone sets are wired alike to permit between student 1 and 2 (telephone sets 1 and 2). 

the ewch8nge of r o k q  did aad TOUCH-TONE The intercom circuit is available to the instructor 
for zr~ining, orr rx?lephc,ne set 4 along with the busy lamp sipal, 



Fig, LKS-2ITO1, Lis) 2 GstxrrySrrg Cars (W9.))1 Sagla) 

but the buzzer and signal key functions are not 
avsilablu at that position.. 

3.09 All standard basic audible and visual key 
klephone siglrzais are provided for bath linrcs 

I and 2 wllich simulate two cent~dl office or PBX 
lines, 

3.10 The Business Phone Trairler is designed to 
simulate key telephoxle service in its method 

o f  operation, 

3,11 Dialiug,ringing,and talkpaCi.aatothecalled 
telephone set and which lice the ringer of  

the wiled telephol*re is 'na*idged across are de~errrliined 
by the calling xelephoxle set. (station I thru 4), line 
(1 or 2). Four telephone sets, each simulating an 
individzlal slation, share the two eomwrzon Xirzes, 
See Fig. 13 for ringer terminations and ringing 
circuits, 



Note: The ringer for telephone s e t  1 is 
eorznected directly to line 2, and bridged to 
line 1 by a diode, The ringers for telephol-re 
sets 2 and 3 ring on lixle 1, and telephoxle set 
4 rixrgs on Iine 2, 

2: Telephone gets 1 and 2 carz dial 
(seven  digit^) on line 1 and cause set 3 to 
ring, Dialing orr line 2 will eause set  4 ta 
rimg* A f~ lk ing  path will be esbblished when 
the calfed telephone answers, See Fig, 52 
for ~ n @ n g  and b l k i ~ g  pa$hs be'r;wr;m -t-eleptlane 
sets 1 and 3, 

E m  2: Both teleph~ne set 3 (stucierzt 
3) and telephone set 4 (student 4)  can dial 

telephone set 1 fsecretapy) on line 2 and be 
anss)~ren*ed by se t  1- When telephone set  3 
or ses d dials telephone set 2 (boss) on livle 
1, bath set 1 axxd set 2 wifI ring (diode bridge) 
and can be answered a t  either set, 

~3S"o&e: Telephone sets 2 and 2 cannot dial 
each other nor can telephone se@ 3 or 4 dial 
esch other, However, telephone sets 1 and 
2 carz signat each ogher, and talk oxl. the 
intercorz3 line, 

3,12 Ringing is accompanied by flashing lamp 
indicstSons, Both lines may ring independentty 

or simarlt~i3sneously al-rd ringing is i~itiated s s  soon 



a s  sever1 digits (any searenx numkers) haye beeu 
dialed9 

8,13 Both lines can be put  an hold by any one 
nf the four telephone sets. The! kIm2 key 

will release and the  steady lamp signal will be 
changed to  a winking signal. 

4, INSTbLLA"XIQN AND MAINTENANCE 

4.01 In d e r  ta sirnplif37 the design of %he control 
a n d  logie circuits ,  s t a n d a r d  te lephone 

transmissian parameters :&re nat follg~wed, and the 
telephone set eircuits are  modified accordingly. 
For emmple, the "r ip  side af the line, geaerally 
considered as a part of the transmi%sioxl par.h, is 
used for dizbling only. 

&,OS hfodified key telepilo~e sets are illustrated 
in Fig, 6 for the 565HK and Fig. 7 far the 

2565H K tekphone seb . Modi fieations are necessary 
if nraintermxlce replacements are  made, These 
changes are shown oriz. Table A. 

4.03 Ta aid in the sectionalizatian of faults or 
t-rouble that may aecur, simplified schematics 

r eprese~ t ing  ~peratirrg f u ~ c t i o n s  and wiring are 
iilust:t.at,ed in Fig, 8 through 15 m d  ;1 r:ir.cuit 
descrip~ian is preaen&d, 

5.81 The operation of the power switch tcr the 
ON position energizes the power supply for 

the DC supply, AC supply, frequency generatar, 
and im&rrupter. 

5.02 The "B" battery supply is a eoriz.visntion;%l 
full-wave rectifier praviding volage far relay 

operatioxl and %he loudspeaker, The e i r ~ u i t  is  
pro&czed by the F2 fuse. 

5.03 Tile ?XA'"attery supply 3s d e r i ~ e d  from 
the "B" 'battery supply through additfunal 

filtering providing a smooth DC for talk battery. 
The circuit is protected by the F2 fuse. 

4 The 10-%raIc AG lamp szlpply is derlived from 
the T I  transformer and overlnad proteeterl 

by fase FX 

5.05 The frequency generator' is sapplied directly 
f ~ o m  tke 1?6C power* source r h r o ~ g h  the line 

fuse and OFF alsd 0 K  switch, X t  suppries: 

+ A 30-Hz sine wave ringing signal 

B A reasonablr; simulation of dial $orre far 
Ihes 1 and 2 

5.M AC axld DC pa*Ix;er d i s t r ib~~Go~ jack Bppeapances 
are shown an Fig* 10- 

5,0T The L (A or B) relays cantral the associated 
kli~dy lamps, busy tone, talk battery? and 

inhibit other L relays, enabife and reset the c o ~ n b r  
circuit, open the ringer circuit, and control the 
hold c i ~ c u i t .  The LA relay is canw~lled by telephone 
secs 1 and 2 and the LB relay by telephone sets 
3 and 4, The first GP3(1) is associated with line 
I. arzd the second CP3([2) is assaeiated with line 2, 
A colzdensed fwnccisnal schematie of line seizure 
wi$h simdated ~ i s u a l  and azldible signals is shown 
un Fig, f 

s,a8 When either student J, or 2 goes off-hoak 
un line 1, the LA relay operates and: 

I* Xjights swady %kc line Z b ~ s y  larnp on 
telej~hane s e b  J and 2 

r lahibits the EB relay 

s Enables line 1 couxrcer circuit 

s Enables the line 1 hold circlxit fer telephone 
sets X and 2 

c~ Provides dial tone 

5,Q9 %Vhen either student 3 sr 4 goes off-hook 
crrl line I, the LB relay operates anrd: 

Lights ~ t e a d y  the  Xine 1 busy lamp a n  
telephone sets 3 and 4 

.s Xnhibi~? the LA relay 
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i NOTES : 

1 .  Lmas ~ c i a l  AND ~ - Y - S ( J I  0% T E ~  SETS i ~ N D  z ARE I 
CONVECTED TOGETHER ' Y f  AMPKEMOL CONNECTOR, 

2 .  LEAD QN TEL SEX I CWNECTS 70 LEAD A-8 -S f&)  
ON TEL SET 2 ,  LEAD T W fEL S E T  2 CONSECTS T 0  
LEAD A * H - s ( ~ )  OW TEE SET I LEADS T AM8 R W TEL 
SETS 5 A@D 4 ARE MOT USED, 

Fig, LMx~dlfisd SSHK Telepkona Sal) 

3) Enables the lime 1 eo.rrm&r c i~cui t  5J53 The LA and LB relays an the second GPSCZ) 
perform the game functions for line 2, 

i* Enables the line 3. haId circuit far tr;leghone 
sets 3 axnd 4 5.1 3 The HA and HB relays an the firs% CP3(11) 

make up the hold circuit fr~r line 1 and the 
+ Provides dial hne  MA sad HB on the second CP3(2) make up the 

hold circuit far liae 2,  The HA relay is operated 
+ Gonaec~s b l k  battery %Q iine 1, by the hold key o f  telephone sets 1 and 2 snmd 
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the HB relay is operated by the hold key o f  o HA relay operates, 
telephone sets 3 amd 4, 

a LA relay releases* 

5.12 When the W. relay is operated and the hold + HA relay lacks. 
key on telephone set 1 or 2 i s  momentarily 

de ysiressed: 
5.13 Diode CR1 across the coil of the LA relay 

The associated line pickup key releases. prevents a face condition by slowing down 

Page 9 
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A-H ( i  ) 23 

A-i-iI2) 30 
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LG (3) 34 $2-34 

Fig. h J a e k  Connedor Wiring 3 and ' C - l ~ l s p h o n s  Selr 3 a ~ d  I 

the release of the LA relay. This insures operation 5.15 When the tine 1 pickup key is reoperated, 
of relay HA before relay LA releases. the LA relag reoperates, locks up through 

i t s  own contact, and releases the HA relay. 
5.14 The operakd HA relay: 

5.16 When the LB relay is operated and the hold 
key on ei ther  t e l e p h o n e  s e t  3 o r  4 i s  

Inhibits the LB relay momenda~ly depressed: 

The associated line pickup key releases. . Provides a partial operating path for the  
L64 relay + The HB relay aperateg, 

Provides a winking lamp for line 1 a t  r The LB relay releases, 
telepho~e sets 1 and 2 

e Opens the busy tone circuit to line 1. (I The HB relay locks np, 



Fig, 1 6 A C  and DC Pr~wei  DOl$rlbutOo 3aek Appacrrancsii 

5.17 WicsdeGR2acrossthecoi3of"zeLBselsy 5.20 TheWAandHBrelaysontheseevn~tCP3(2) 
prevents a race candieion by slowing dawn f a m ~  the same frxnctians for lirle 2, 

the release af the LB relay, This insures the 
operation o f  the HB relay before the LB relay 5,21 If telepho~e sets I or 2 attempt 1;r3 initiate 
relea~es. a call and the  line is in use  By e i ther  

telephane s e t  3 os 4,  Lhe LA relay c d d  not 
5,18 "l["lz;e operated HB relay: aperate, This provides a ~33th from the brxsy wxxe 

supply to the klephane set attempting to  make a 
+ Inhibib the LA relay call, If telephone set X ar 2 were in the act of 

dialing and either" telephane set  3 or 4 tried to 
;* Pruvides a partial. operating path for &he initkate a call, zhe LB relay could no% operate snd 

LB relay Busy t~rrte would be received by set 3 or 4. 

+ Provides a wirxking lamp for  line X a t  
telephone sets 8 and 4 Dialing 

~r, Opens the busy tane circuit to line 9. 
5,9P A furretiolza'i schematic of the dialing cire~it ,  

When the line 2 pickup key is reoperaded, r i~g ing  circuit, and transmission path becween 
the LB relay rerspersges, 'Locks up ghrough the calling and called teleyhurxe sets is sixown in 

ih own co-n~aclts, arid releases t h e  HB relsyi., Fig* 
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Fig. 1kDiol ing and Ringing Combinationr Pegribla Batasen Talephone S ~ t r  1 ,  2, 3, ond 4 

5.23 The dialing circuit consists of a transistor 5.16 The b ina~y  counter circuit ccrunts only digits, 
circuit which is B binar)~ counter snd  will naQpulses. The di23ls are a r r a ~ g e d  w  loge 

operate or release a combination of three relays a path when off-normal, from the talk battery 
uaztil sever1 digits have been dhled, supply to the input of the counter circuit. Operation 

of courlter cirerxit is aa follo%+?s: 

On the first digit, t ie  A. relay operates and 
holds through its own conwcts, 

5.14 In the idle condition the  RS1 CP3(1) (line 
1) and RS2 CP3(2) (line 2 )  are open; in the 

seized condition, these leads are controlled by the 
LA or LB relays in CP3(1) or CP3(2f .  The RS1 
or RS2 provides the operate path for the A, B, 
and C relays in CP2(1) (line 1) or CP2(2) (line 2). 

On the second digit. the A relay releases 
and the B relay operates and holds through 
its OW% cnntaets, 

On the third digit, the A relay reopemtes. 
5.25 There are two CP2 (1 and 2) eounter circuits: 

each is associated with a CP3. The input 
to each counter is determined by rhe line 1 or 2 
pickup key at eaeh telephone set. All four telephone 
sets have access determined by the respective 
operated LA or LB relays, 

a On the fourth digit, the -4 relay releases, 
the B relay releases, and rhe C relay operates 
arid Iocks operated through .irs cl.ontacQ, 

On ihe fifth digit, tke ii relay reoperates. 
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r On the xixrh; digig, the  A relay r e l e a s w  Ringing 
atxd the B relay operdtes and lucks uperared 
~ h r o u g h  its G C O V ~ ~ C ~ ; B ,  

5,27 The 1) reiap .on %he first CP3 opera tes  
so On ";he seventh digit, the relay reoperates whcszever the lirxe J C:P2 eaunter c i r c ~ i t  has 

arrd Xojcks through ik 5 C Q ~ M C ~ S ,  etjunged aerien digits. The operated A, B, and El 
relays p~ovide  the %>perate path far the D relay, 
A, B, arid C rebsys will remain opers&d urr~il the 

At: ehis poixar;, relays A, B, and C are now operated called p;~rty ~ ~ P S W ~ ~ T S  or the call is abantloaed, The 
-via the, RSI or RS2 lead through eitI3es an operdted D relay closes ?.he ringirzg carrent to reaepflasle 
LA or LB relay conacc  (Fig, 12)- sets 2 and 3 amcf ringback tone to 1 and 4 ,  See 



Fig. 11 for the functional circuit of the rillaback 
done, 

5.18 When the called telephone answers, the 
off-hook conditic3n operates either the LA 

or LB relay as determined by the telephone set. 

The operate path for the 23, B, and C relays 
is the RSI or NS2 leads controlled hy the 
LA and I,B relays, FVkh bozh the Ida and 
LB relays operated, the D relay releases. 

The release of the D relay removes ringing 
current, 

a The operated LA and LB relays connect 
t h e  telephone s e t s  to the  talk ba t t e ry  
supplied for line 1 or 2 through the resistor 
associiizted with iuzdicators 1;2 arid LY, 

3.29 Theringingpathsareshown oaFig. 13. 

5.30 The intercom cireuit and signals are illustrated 
orz Fig, 14, 

5,3f Tetel>honrr sets 1 and 2 are interconnected 
for the interram c:irsu-it- Tile irrtercon-i circuit 

is also extended to the instruetor telephone, set  
4- 

5.31 Telephone se t s  1 and 2 can signal each 
other through nonlocking signal keys and 

blxzzers .;ia the A-W--S(4) and T and R leads* 

5.33 The signal lamps a t  telephone se t s  1, 2, 
and 4 a re  controlled by the pickup keys 

axrd tire A-H-S(3) lead, 

5.34 Talk battery is supplied through indicator 
LI and distributed through resistars t~ the 

line 3 picktap key, 

MonI9s~iiarg 

3.35 The audible signals and voice transmission 
can be monitored by the 107A loudspeaker 

unit and/or  a tape recorder o r  public address 
s y s t e r ~ ,  A. 5-positian sr%ritch is used to ;connect 
the ifiput of the loudspeakel. or recorder to the 
talking circriit, (Ring) oh" telephane sets I., 2, or 4 
via the  PS o r  1T leads .  The loudspeaker is 
can"r;rolled by its own i2:t"f-on lrolume cazltrol, It is 
possible to monitor triephone sets 1 and 2 by 
depressing both set 1 and 2 loudspeaker selection 
keys, 

5.M The moniutr circuir i s  iHustrated on Fig. 15. 
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Fig, lLMoai)oin Circuit-Tslephona Set% I, 2, and 4 

TABLE A 

TELEPHONE SET MOD! FICATIONS 

- A11 i :onv~r~ibI~l  ki.y pogir ioil:: are ru!,l,l~rd :IS ilickui~ k ~ y i .  ' I .$, tw-grt.r$ irt~ltj i,icltui, 4 locakjng to 
sgnahixg no:>loc k i n  j ,  rr'rnr,i-t* ti~r 1'- 12.\;1!12 scansiv ctr3rail [rum kr l -  i,~,si~-ic,ll inyolyt~d. 
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