
BELL SYSTEM PRACTICES 
AT&"Fa SfcancXaxd 

SECTION 473*401=1531 
too@@ 1, March 1975 

K5-21564 BUSINESS PHONE TRAINER 

DESCRIPTION AND MAlNTENANCE 

1, GENERAL 1,Q& The Business X3hone Traixier 3s packaged in 
t l~ ree  carrying cases, f h e  case contains 

4,Ol This sectjiul~ e w e r s  t h e  deseripziar~ and the contrc~ls, Iagic circuits and loudspeaker. The 
~nain~enance af the KS-215g51 Busir~ess S3hone other two cases contain rhe key telephcrne sets, 

Trainer, two per. crtrrying ease, 

1,02 iVhen this section is reissorxed, the reasons T,Q7 Business Bhozse Trainer instructiol~s are 
for rcissrxe will. be listed in this parz~gr;iph. shipped wizh each KS-21564,LG unxit, 

1.03 The KS-21564 Business E%arle Traixler ZV;~S 2, DESI=RIPTIZ)IPI 
dewloped  to simulate a stpa13cb:ird Key 

Telephone System and is to be used in training 2.01 The comljlete Business Phone Trainer is 
peap'fe in the j31eaper use of key telephalxes, rrlade avail;ablr. i x z  four aptiona, two for sde 

$0 Bell System coz~lp;tnies a x ~ ~ l  two wit11 $ylCr toded 
1,@4 This issue of the section i s  based cjrl the telephone sets far sale tct organizations out,sitle the 

following draw! i-ig: Bell Systerrz, Each option consists of ane KS-21564, 
L25 cronztrol unit ttnd oxxe of the KS-21564,1Jl tf~raugh 

SD-699"201, Issue 1. L4 teley~hc~ne groupings, 

Xf this section is ta  be used with ersuiprnelxt or  2.02 The r;elel>ha:ne sets suwlied with the Business 
:~ppxnrtns reflecting lar,rr issne(s) of "ie dr*a%~ixlg, Phoi-ie Trairrer are equipped with 15-foot 
reference should be made to the SDa and CDs to mounting gods and are ayailable in List 1 through 
determine the extex~t of the changes and manner' List 4 as shax~n in Table A, 
in whict-8 the section ma>- be affectbed. 

2*03 The KS-21+5GZ;4,L5 (Fig, I) control uxzir; is 
1 *OS The K.S-21584 Busi~ress illolze Tr:~iller pFarides; h43used in a metal earryi~xg case approxisnately 

the follt,+ix,ring: Ill inches high, 16 il-iczl-ies \\*ide, 6 irzcltzes deep, and 
weigtrs af~arxt 3.5,5 j>ozxnds wit11 che Bell System 

r G u m  m unic;ztic;?n betrs-eel3 r o ~ ; t r y  :tnd Exxxblerut tm the rontrnl panel fsceplate and eonsistitxg 
TOUCHSTONE R: dial key l:elephrome sets of: 

Ilndlviciual ringinxg at dl. key telephone sets ( ~ i  h3cmir.or loudsl~eaker 

Dial tone, I ~ s y  tone, and r*ixxgbaek toi-ie + :3-{londor;lctor po$vs;er cord 

+ Visual s.uper.;it;srp iamp signals, stearlp 
lamp sigx3als few calking and disling, wi~ik 
sima3s for hold, alld l:'T;tsliing sig~xaXs [or. 
irrcam ing ringing 

rr Xxrtereozvxxm u rzicatlon x%?it'L-r sigtlal buttons and 
i~uzzers for interoffice use 

* Twu jacks, one Il4-inch jack fur public 
address systellls or recordixIg clet'ices and 
one mini jack for. cassette art;tchmelzt, 

Two recorder jacks (I/&-ineh jack for public 
;iddress {P,A.) sys tem or. recorders; rrzini 
jar:k far eztssettes) 

+ Fhorrr KS-16672,fd3 connectors 

+ Four. self-illuznina~irzg brr2;tozls tr:, [&perate 
monitor f e:z"r;res 

a Volume control knob for Io.rxdspesker 

+ Self-illuminating ON-OFF p;rrr.srer switch 



9 1 i.4 Amp p;rjwex. f  us^ 

r LO(IIA1,;I)DD Selecziozl key 

3, OPERAT!QW 

3,0"11?e Busi~less PIrone Trainer i s  designed to 
simulate key relephrsxze service in i ts met"nad 

of operation, Four telepholxe sets, edch simulzlting 
axr individzraf statiall, 3 hare t \vcs c.ox22mran li in~s. .  
Telephone set  I. r;sn be us td  r,o reyjresent an  
el~ployer, with telep horle set. 2 tjeing an errrp'ioyg~e~ 
Telephc~ne sex 3, s t ~ d e x ~ ~  3, rr6;ip~eserrlic; an outside 
sr;~tion xvhich car1 call OF be callt:~! by sets 1 alld 
2, Teiephoxle set $4, student 4, is ;tXso represent;zti"l;-P 
of aaxot'i-ier staxion az the salne lor:atinn 3s. skzinzr 
3, Each telephone set. is in-di.~. id ually designated 
by a telepflone n.u.n~ber joc*86erlj ir? zhe number plate 
holder of the dial, The telephoize set rnouxrt:ir-ig 
eord s'ho~nid be plugged into the jack on the eoatrol 
unit correspontlirrg tg:, the  se t  t ~ u ~ n b e r  s n  the 
c;unrrector, 

eosaaeetor f ~ o m  being f~r-ced ia 
back wardsI 

J,Q2 The larxdspeaker is used to rrlonxitvr tk.r3 
audible 6ign;sls anti telephone ttechl~iques of 

the students. Jtonitoring of orze ckr R I O ~ E ?  telryhane 
t;ilking r:i~cniss is selected by the 1oudspe;skr.r 
seletrticrn ~widches. 

a t  telephone sets 1 and 2 only. The fifth pickup 
key i s  not used. 

3.015 The key niodificatirsns of the four ~ l ephone  
sets are identical, The wirivlg at each of 

the four I;(?Lephoxle set cnnmectrrrs, 31. t h r ~ u g h  J4 
ilz the List 5 (30~1t-rr:bl unit, deterr~ai~es the function 
of' the  f ormr ielephtsxze sets.;. 

3,04 'rmxe inte~onznannieatians ( IXTGRGOBf) circuit, 
ala-ng %rith lxmp siglrals and buzzrtrs, <,perate 

otjly t~etween students 1 am% 2 Itclephnne sers 1 
and 2). 

3,07 XLJ st,andard basic audible and visual key 
telephour siptzals we p~i;avided for both lines 

I arzd 2 wkicll sin2nlate txvo eemtraX office lines, 

Note: The ringer f a r  telephrdnr; s e t 2  iis 

comecbd directly to line 2? and bridged to 
line 1 By a rliocie, The ringers for hllephone 
sets 1 arzd 3 rirlg our. line 1, and tefeyhrane set 
4 rirags on Iine 2 ,  

Example 2: Telepixcrne sets 1 and 2 can clial 
our. litre X. and cause set S tin ring, Ljkling r>rr 
lirle 2 will c;suse set 4 f o  ring, A. t;alkiug 
~ ~ a t h  will he ~ ~ i i % k b f j ~ h ~ " d  wken the calfttd 
teTel~lrone an,: hwers, 

Exsmplr~3 2: Both telephone set 3 (ijtuderr't 
3) and tefep'iactne s r t  4 (student, i3-) calr dial 
telephone set 2 (emyltayee) on line 2 and 
cause set 2 fa ring, iV"nexx either telepizor~e 
s ~ t  3 or. 4 ciials t:elephone set 1 (employer) 
on lirre 1, bath ~22:s 1 and 2 will ring- 

3,03 The KKS-2156:I Business Phune Trainttr 
assembled for <>yeration is ghorvur. i x l  Fig.. 2, 

3,04 F i ~ e  o f  rhe six keys ran r,eIepl~ox~e sets 1 
and 2 are used, while three of the six keys 

on telephone sets 3 and 4 are used* The red key 
on the left is the HOLD key., The pickup keys 
are numbered 1 through 5 $0 t h e  right 05 the 
HOLT) key, The first pickup key i s  the line 2 
key; the telephone number arsaigned ia printed on 
the designation strip a'bave fhe key, The second 
pickup key i s  the line 2 key; t k  ttelephsne number 
assigned is y~ix: ted 02% the designatioxl strip abave 
the key ,  The third pickup key is the inz;ercorn 
line, designated ICBI, and appears on sets 1 arzd 2 
ou-~ly, The f c ~ u ~ t h  pickzzp key i s  converted t:o n 
nonlacki~p signal keg, desigxxatetl SJG, and opex.;ztes 

To a yoid 3EhepossfbiJity ~frGh@ ~ U B ~ * X J ~ ~ B  

Phone Trainer user rc~?;eeio.X"ag a sh~ek 
cgased by rX'rxgr"r;~g G U P P ~ ~ ~ ~  no &3~giag 
cur~ent wr"I1 be appXigd i ! ~  a ~ j ~  0f the 
KSf HT%D rcoan@ctoris wyhenever aacy 
telephoae se$ is aapIagged from the 
r c r 5 ~ & ~ 0 X  @,mi&* 

NO$@: Telephone set@ J and 2 cannot; dial 
each other nor c 8 ~  t~lepkone sets 3 or 4 did1 
each other, However, telephone set& X arld 
2 can sigrlal each ather by agerating tthe signal 
keys which aperate a buxse~ in the telephone 
set, and czan talk 023 the TKTERCObI Xixle, 

3,08 Ringing is accofirpanied by fflaahivig lamp 
intlications. Bod1 lines may ring indepe~~clexitly 



or simultaneously, and ringing is initiated as soon 4.05 Whet] the control unit will not operace, check 
as dialing has been completed. for the following: 

3.09 Both lines can be placed on hold by any 
one of the four t~rjlzphone sets, The lirze 

key will release, and the steady lamp signal will 
change to a wink signal at  loeation which placed 
the Z'lrxe an hold, Far exarrrple, whezl staticrrr 3 
places a lille on hold, the line lamp in stations 3 
and 4 will wink while stations 1 and 2 line lamps 
rerrrain steady. 

3,Ia The s \~i tch  designated LOGALJDDD Xaeated 
on the faceplzste of the conr,rol unit is used 

to simulate locsl or long distance dialing. When 
tile s ~ r i t r h  is in the LOCAI, position, seven digits 
{any seven digits) rmust be dialed to rnake the 
telephone sets ring, When the switch is irr. the  
DDD position, ten-digit dialing (any ten digits) is 
required to start the ringing cycle. 

4, INS7ALLA"X"IQN AND MAINTENANCE 

4,OI In order to simplify the design of the cnrztrol 
and  logic circuits ,  s t a n d a r d  t e l e p h o n e  

trarzsmission pra~tiees Xuvere not fallowed, and the 
telephone set circuits are  modified accordingly. 
Far example, the tip side of the line. generally 
considered a s  a part of the transmission path, is 
used for dialing only, 

The wiring of the key telephone sc.t% used 
with the B~siness Phoxze Trxiner: are illustmted 

ig, 3 f o r  the  565HKA and 5 6 5 H K ~ w  and 
4 for the 2SGSKRA and 25fi5HKAW telephoxle 

sets. In a n  emergrcncy, SG5RK and  2*5G5HK 
telepbr~ne sess carm be modif ied for use in the 
Business Phone Trainer per Table B. Modified 
telephane 8e"c should be appwpriate2y markecL 

4.03 The power fuse is the only replaceable 
csmgcsnent in the KS-21564,1.,5 contraI unit. 

Regtiacemen t fuses may he purchased locally as: 

Fuse, BIDL, I.!*$ 8fnr), 

4.04 Spa= laalps are pprovicled under the AOI,X:) 
brrtton arid rrnder the anused line brxttons 

of the telephone segs, The line lamps may be 
yeplaced with: 

Western Electric Co,-LAkqP, 51A 
IXr 

S y lvania (purchase 1~(3ally~lCfESP, 

o U n i t  p lugged in to  work ing  Il5V wal l  
reeep tack 

m %3f;,IX rlzcep~cie under ctjctral of a switch 

r Corlsrod txnit l>uuvf:r swr'teh in ON pusiion 

+ Telepkalxe s e t s  j3rayrerSy connected t o  
K5-16672,2,3 connectors 

:, 3fDL fuse blow.  

T& e KSs2J15B4, Lb B u s h  @@a Phone 
Trafnr~"~~ COB~FOJ uaft 1s not t*epai~abIe 
i~ field* If fhs er[;rn&i"oJ udf camnol" 
h r"e9$0md to ger~.x"rd*e after g*teckJr~g 

il"~*nz@ shows in d=O& p r o ~ e ~ d  m 
f~llows: 

For Bell System-t~~~.-ned rrz>its, returx~ 
entire control unit t.13: 

Qrganizations outside Lhe Bell b $;&- %&tern 
oz+rz.hxg ullil;~ should cona(:t the ft3llowing 
for inatruetions: 

WESTERN ELECTBIG COL 
CGMMERGfAL EELA TIOSlrS- 
SALRS 
RO, BOX J57@ 
NEWARK? ATIEW JEBSEY 071@9 
or rEgLPnoNL 20 1 -46t~~51~rb 

5 ,  CIRCUIT DESCRIIPIIOI3 

5.01 The frequency generator for ringing rhe 
bells is supplied c3ik:ectly from the AC power 

source thr:~ugh the line fuse and t h ~  OFF and OK 
swil~12, It ~ ~ p k ~ l i e s :  

+ A 31)-Hz ringing signal 

rr Ringbark tone. 



5.W The lamp crx~ren"cis un-flltered diret-t: current digits are dkled when the switeb i s  in :be I"sTf'L-, 
(drsl oktained firom the fttli x%?;Lve rectifier irosition, The binary csxanter causes diai to 

lixued izl the R 11atter.y sr.rpplya lit: renlrix ec.t a f s e ~  oDe dig i t  is dialed arid is 
autr>r3~a~ica"rly reset wllrn either the callirig or called 

LINE SElZURB part 3- goes. :.>a-hg,ok, 

5,03 The line logic corzt,t.olx the :~pplicatiolx of 
Laxzrg sigzlals, audible taxies? ringixlg, and 

talk. batwr-y to the telephone sets, Busy tone z~nt3 
riial tr:rne nre s~ y~>lied by an elect~orii~ %one gelzerator.. 
A rroniic.ns.;erl f u netioxxal seherz2atic of t.lzr 'i i ne seix~x~k? 
by telepl-ione set 1 with sir~zxlated visual and audilile 
signals is shown in Fig, 

5,05 iVherr either. stuc;ient 1 or 2 goes off-lzook 
0x1 line 1, the line 1 logic: 

r, l,ights $:he Iixx X busy  iamp orz telephonrt 
sets 1 ;znd 2 

+ Enables the line 1 counter circuit 

 connect.^ the talk trat,tery l;rj line f 

Ezz;ibXes the line f hrsld circuit for. teleyho~e 
sets 1 and 2 

+ Prever.it5 teleplxone sets 3 a ~ d  4 f~oln seizing 
line 1 

+ Provides ili;sl tame. 

if telephor2e set 3 or 4 attexrrpts t,cb ilritiate st call 
whik the line is seized by either t.depBonc3 set I 
or 2? they wit] receive a busy tone, 

5,06 Z%'ixer? either student 3 or .f goes t~ff-htlok 
on line 11, the line lagit perfarnls n sizuiiiv 

fuiictiom to tiiose ciescribed in. 5,1115, 

iVi~exr line 1 is seized at telephoxre set 1 or 
2 arzct rile EIOLD key is r>l>eratecl: 

+ The associateti lixze pickup key ~.ele;sses 

i, The line f Irggic ehanzges ;.he steady lliil~~ 
lamp to wir7!s, 

UIALXNQ 

5,08 The ddiEilng circuit includes a Binary r:orxnter 
%$which prcl~ides aE nutprxt: so the line logic 

after spyen digits are dialed whex~ the I.,;OC8AIJZ1 DD 
switch i~ in the LfftJAX, position, aaati 21fter ttSlrr 

5.09 Tt~ohirzarycount~ercirrrnireountsoniydigits, 
cot ~julses, Tlacb dials o f  the key telephr>ne 

sets are :r~rarxged to $:lose a path frckwz the iajjut 
of 21x3 t1in;zr.y corrrr ter. eireuit, throl~gh the t:ilk 
baacry rair.c:rit to g~93~1;1cf t;l:hen t h t ~  di:tl i s  off--xrrir~n.;wl. 

RINGfNQ 

5.10 "T";tie path In g~lc r r r rz t j  fron1 the f r ~ t q ~ f ? x ~ ~ y  
gt"zx;ner;ltor is ilrterrzrpted by a trizzt: 14s g~~ovlide 

i~t:er--ruyt.t"d ri~girzg current, to the teliaplar>ne circzuits, 

1 Ttze contrnl fay the iaxterrzipted rirrgixlg is 
Zo<>peg3 through the four teley,kr)ue sets to 

prkyenl: ril-iping vr>!tape fr0n.i being z~j~plied t~ $,he 
KS-166a17,1,3 connect,r:~ps r3f the crsxxtrot rrnit if an!- 
of  tbr telebrhontl set:; Eire rrxlylxzgged from the clnrr:,r.irl 
unit. 

5.12 %Vhexz dialing on line 1. i s  comk~leted at  
trtleyhozrr; set 1 or 2, the riare X is:igir eanses 

51xc: ringiilg ~currta112: path fz'am t h e  f~eciuex>ey 
generdtc3r to the ringer in telepkc~:;e :$ 2 0  ~on?p:et<3- 
and ring t i le s~%tic~~in Bx_.1I, 

$,I8 Rirxgfsdck tone, as heard by the csllirxg p a ~ t ~ . .  
is develcsl>eri fr.0~32 the izi2,errupter'l. ringil2g 

~o l tage  arid is snperinlposed ozz the tslkilig r:un.enf 
rilrrler t:{1~1~r.s2; rjf the l i w  :' logic. circuit, 

INTERCOM 

3-14 Tetrrphxxe sets X stad 2 ;ire int,r~cr>r~r~erte<l 
fix the TXTERCO>l c i rc~ l i t ,  Telephone sets 

1 artd 2 ;r;l;iar sigxzal ear% cbtker t h o u g t ~  nxonlackii~g 
sigr2s'f keys stad huzzers vi;z, the A-W-S(4) ~2nd T 
:%x3ci R 1t+adse 

5,15 The ISTERCOkl line laxl-rps a t  telephone 
sets 1 axzcl 2 3tre ~:-0~trit31Ied by the pickui.2 

kr:ys ~ X I E J  z jzr A-K-SC:f) LeacI. 

k16 The audible ~ig,ri2ibX& and voice -fra.rrs$nissisrr 
ran tie mcr;r-ii~:ored ky the Iortdsyeaker iu the 

Idis% 5 eon[-~al unit ani'f:or a t;y~e recorder or P,A> 
3'7 L fiere are f o u ~  ~elf-iT!rrlx~inatirig mo~zitor k?~tti3x~s 



lacated on t h ~  cor~trol unit (one for  encli telelihooe located h, rhe rojltrol u ~ ~ i t  pa31t.I. It is possible to 
set) which connect the iflput of the loutlspeaker or rrionitor. nl! four teIepho!ie sets by depressing all 
recorder to the  talking cirruil  ( r i ~ t g )  of each fo:ir ms~nicor  h n t t o n s .  The 3nonitor eireui t  is 
t e l e l 3 h o n e s e t r i a t I i e P : l o r I T l e ; i d s .  The illust~artatlonFig.6. 
loudspeaker level is con trolled hy tljr vol irme rol: t rn l  

LOGDSPEBKER 
Ilrj3%1TCR 
CONTROL 
$24" -CP.fz -------- 

Ffs. 1-KS-211564, kist 5 CorrlErai Unit 

Fig. 2--KS-21564 Businarr Phone Trainer Assembled For O p e r ~ I i ~ n  



9 I#Ol C A E $  SCREWS TERM lNALS ARE ON NETWORK 

Fig, $---Wiring 'Diagram far  S65HEK;A and 545HKAVV Tialephorre Sats 



IzrjDl4 MTG 
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Ji ,J2 CORD 3R 
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3 6 N3T 5TP%EAP3 I 
I : ' 5  &OX T I P  - 

19 CONTRIIL ChLY --l---lll.--.. J 

20 

45 

4 2 

44 

4" XIJDBGATES SCREW TERMtNaS ARE ON METWORK 

Fig. &Wiring Diagram for 2565HKA and 2565HKAW Teisph~ne Sets 





TELEPHONE SET i CONTROL a, L O G ~ C  CIRCUIT *r 



XSS 3 ,  SECTION 473401-101 

TEL SET I 

i ..... --- ..---- * - - . - - -  - .......... ......-... ......... .-I 

......... ............... ......... .-->--- - - 
I E L  SET 3 

... ........-.......... 49 +---- 

I 

PO3 I "I ION 
W@@ i 'TOR 
3M i TCIIES 

......... -..... .......................................... p"7 

.... ... ......-............. ............... -- .................. 

MOTE 
..... ............. + I N D I G A X E S  S C R E W  TERMlNALS -.......... lllllll.l-.......l.III ...-. - .....-.. 

A R E  Olii NETWORK. 

.... 

P,A, SYSTEM _- 

CON"IR AND 

LOUDSPEAKER L N I C  GlRCUtT 

Fig. 6--Manfferr Circuit-Telephlr~lm 5efs 1, 2, 3 and 4 



TABLE A 

TELEPWOME SETS FOR BUSIRES PHONE TRAINER 

TE tEPMOlVE 
SETS 

numbers I and 2 i ~ d i c a t  e the number af each type of  telephone set 
i rx  each &s%, 



1?55 1, SECTION 473-rlCQ"I-101 

TABLE B 

..-..-.-..-.-- 

B u z z ~ ~  Leads 

L%'~ter Ail convertil~le key pusitiunsaresupplkdasgickrlp keys, To. convert from pickup [locking) $0 
signding (nonloekiixg), rpmrrve the P-12A892 screw &letail key posilion. invoived. 

.f.llndicates screw terxrrhds an network, 




