
SECTIIO W 473~410*X 00 
lssua I ,  April, W59 

ATSTCrs Standard 

1.W IN"CODU6710N 

This section covers the description, opera- 3.01 Components for the KS-16161 teletrainer 
tion, and maintenance of the KS-16161 teletrainer. are as f~IEo'i%~s : 

List 2 Control Unit, earlier-type (outward 
appearzlxlce similar t o  list 4) 

List 3 Carrying ease 

2,W GENERAL 

The KS-16161 teletrainer is a compact 
portable unit used for classroom training of stu- 
dents in the proper use of dial system teIephones. 

List 4 Control Unit (see Fig. I) 

List 5 combination of lists 3 and 4 

Equipment i s  furnished by the Commercial 
Department, 500-type Telephone Set DR-61 equipped with 

D3BG-6125-foot mounting eord terminated 
in 283B plug f 2 required). Order sets sepa- 
rately, 

Repairs will be handled through the Plant 
De~artment* 



Fig, 2 - Ready far Operagion 

3,02 The equipment is used to demonstrate the 
folXo~ving : 

* Talking betxqreerz stations,. 

* Ri-ngirr g either teleghor~te, 

+ Identifying dial tone. 

3.05 The loudspeaker is used far elassroom 
wrrrk, A ~~ub'iic address system or recorder 

(high impedance) may be connected, if necessary, 
t h r o ~ ~ g h  the OXY'FPUT jack, 

4. OPERATION 

Opensting ixrstrucliarrs are provided ~v i t h  
mch unit, fig, 2 shrsws the eqrzipment ready to 
use, 

5.01 List 2 ux?.its mag be shop modified to pro- 
vide imp roved circuit f eatrxres incorporated 

in l i s t  4, 

5.02 14ht 2 rrxrits modified are iclentified by a 
red ghzuzp [C:ONSP L-1) on bat tam of cabi- 

net and tap of chassis near tr:rrnsfarmer, 

5-03 Troubles f:hat de~e l sp  are t.o be cleared 
lacally anless the defect is such $-hat; i t  

357ould be advisable to have the repairs made by 
$-he IYesl-ern Electric Cc~mparry, Be guided by lur;i2 
irizstxltjctirtns, 

5,04 Tt;le;y!jo2;(e Sf ls: Tfre tetephor:e sets, cards, 
plugs, arld jzscks shall xrraintained as gre- 

scribed in sections cover i rng those i t ~ n ~ ~ ,  

5.05 Rts ts.lln;lg: If obj cetionable .feedback (hox~l- 
ing) occurs, check th:rt klephone sets are 

a'r%ray from speaker. Lo%~er  volume eontrol setting. 

5.06 P t ~ r ~ e t . :  If pos3:er "rouble is suspected,, check 
.X he f ollo~vi ng : 

* PC)\Y~T" cord pltxg should I - J ~   lugged into a 
1 15-volt 60-cycle ae recept:tcle. I:f p,c31TTer is 
~ o t  preeent at the receptacle, request; the 
customer to h;$ve it restored, 

Par~r~~er switeh should be ON, 
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REQUIRED MODIPIGATIQN OF 
MICRO SWITCH LEVER ARM5 

Fig, 3 - MICIO Switch BZRW84 

* Pilot lamp should be Jighbd, 

+ Fuse mounted under chassis, 

S,07 Dial, Tali[: a ~ d  Bzisy Tone: 
T f  trouble develaps in these torres, check for 

loose rr>nrrectic>ns, dirty contacts, or defective 
tubes. 

5-08 Rinping: If r i~g ing  trornbXe OCCUTS, deter- 
mixlie x,~hether sr nod the f;zrrlt is x~ithin the 

r;eletrainer by- testiuxg at either .c>r both of the 
404B-9 jaclcs 2~hile tke associated ringing switch 
is held operated. 

5.05, A *variation in the crrnstrzrctia-n af relay 51 
in KS-16161, List 2 teletrainef necegsitatea 

the rxse of either of t t v ~  values, 1600 or 5300 
shms, for resistor R2 to ensure proper ringisg 
frequency, Therefore, %vhen relay $2 is replaced 
in the ReXcX, it m~sy be necessary ta change resist.or 
R2 to either af  the above valrres if telephone fztiXs 
to ring. Resistor RZ nxay consist of one 1600-ohm 
resistor, two 3300-ohm resistors i.rr parallel, or orre 
3300-ohm resishr, 

5.W O echange was made in the ~ingiurg circuit 
of KS-%GIST, List 2 teletraixlers, beginzrjng 

~ ~ i t k  Serial Nu, 1621, This change consists aE call- 
nelztixlg 100,000-ohm resistors 9228 rind RX5 across 
termixxals R and U of the telef>hal-re set j2zcks $ 2  

and J1* T12e resistors slir.)-ul"d be installed an all 
sets xvith serial numbers rxncier 1621.. 

5.Y $Then ordering re-placen~crrt BIicrr:, Stvitch, 
lever aru2 must be rr-iodified as s h o t ~ n  in 

Fig, 3 2 . ~  operate properly with earn assemi.,ly, 

&*00 CIRCUIT DESCRIPTION - KS-I 61 r5 1, 
LIST a TELBTRAIMfR 

5.01 Fig, 4, 5, and 6 are provided as itm aid in 
clearing trarxblea in the list 2 @nit, 

Fig, 4 -- t ist  4 Tsp b?sssmbly (List 2 Xo Simifar] 

6+02 Swihh D5 operated $0 the ON posiM~;ln, 
110 volts 60 aycles ac, is  supplied from the 

line cord through fuse FZ ts neon pilot lamp El. 
and to the primary of power transformer 'F3, 

6,103 Transformer '53 is eqaipped rq~ith two see- 
ondary. windings : s Iow-.c-ol.I;.d,ge winding 

for heating the filaments nf eXe~trorl txl'hes VI, V2, 
and '573 and far e-nergizing frrlt-%v;.sve seXeaium 
mctifier GR1, and a high valhge .z?rindSng for 
energizing full-svave electrorz tube rectifier 1'3. 



Fig, 5-LSsf 2 Porrs toratiarr, Underride Cho?s;;is 

6.M Reetifir;~ GRI furnishes a source ;of pulses 6.68 S%vitch D l  or D2 also bridges signal relay 
fox generating tones and a source of  direct SZ aeroas the por,%?er line causing I t  to 

ctzrrem t for "e lk i~g  bat*tery, IJ yerate, 

6,05 Rectifier V3 furnishes a source o f  direct 
curre-rxt t o  suppry the plates of TTX- and I f 2 ,  

$Then RIKG LEFT sxs~itch D1 or RIXG 
RIGHT srivitch D2 is operated, a circuit i~ 

glozed from the switchside of the line cord through 
a itrenk corztact on normal Bficro Sr,z~itch D6 
through motor Bfi01. to the fused side a f  the line 
card. 

6,109 Relay 32 prepares a path for operzhtilzg 
capacitor-timed relay S1 f ram i t a  dc polTrer 

source at the cathode of electron tube V3. This 
path extends Ihr~lxgh cathode V3, filter res i s to~  
R9, -nxake contact uf relay 52, dropping resistor 
R:;, up-timing resister R2, tjreak: contact of wiay 
SZ, the windirrg of relay SJ, and the make contact 
of ring Bficro S~%~i.f;r;lh D7 to ground, 

6,W Belay Sl does not c~perrate until the yoten- 
tiaI acrosa bridged-ti~~ixrg cagacitar C.2 

reaches :F suffi~ient ralue to illlorv aperating c w -  
re~rt to flow iin the \viading of yelay 231, 

6,iDf %fator MOf rotates, driving the norm;sl, 
ring,n~dbrrsyrams~Rot~ltioasft 'hcnor*mal 1 %Vben~ei;iyS1ope~ates,onc_lofit,strans:Ifer 

e~rm closes the contacts ;on &Iicro Switch DG %?hick contacts opens the operating path from 
cannects the matar sf01 directb~ to the uaflxsed resistox- R? and closes a release path tklrorzg'h 
side of the line card, dotvrr-tiruri13g S ~ U T I C  resistor Rl, 



5,12 Ghargect timing rapacihr 6 1  discharges 
through the winding of relay- S1 and 

slzxxlzted resistor X"L"r. Wkerz the disch.;sirge curre~lt 
of C l  "chruugh rehay Sz drops be1o.r~ hold current 
value, relay Sf releases, 

&,I3 The cycle is then repeatrzd, catlsing relay S2 
d o  operate and release apgrrrxirnateiy 20 

t,i~2r;s per second.. Resisto~ R S  and capacitor C8A 
form a network to kkeelcl const$znt the de ~o l t age  
slipplied to relay 52'. 

6,lB Direct current from the catkotle sf lci'3 and 
ground from Bficra S\'i'itcb I27 are also sup- 

plied to the  pole-changing transfer cosxtacts an 
relay SL 

delS Alternating polarity c~rrersl at approx- 
irnittely 20 eyrs2e~ per second is supplied to 

the V hrminal on jack 51 thr-ouglrh sj~itcXz Ill, or 
to Y terrrlinal OM jack 2% tthri~ugh slyitch D2, ;tnd 
to the R ternxi~xaXs an both jacks dX and J2 through 
a make c0ntesc-X: on relay 52- 

6.115 As ring camr D7 is rotated by motar 3101, 
20-c3~cie ringing ezxrrent is maint;tined for 

2 secoxzds and rrut off for 4 secoxrds, 

6.77 I:poxl release af s~~r i ich  DX or 132 relay S2 
rele;lcises, operxing the path for re1;iy S;I axlr'f. 

terminatirrg rivlging cnrrent, &lotor B%O L rrzns to 
norrxlal posit ion under eon trol of i2Ziero Switch D6, 

6.18 FVhel~ s+i~itch DB was operated to the 0s 
pt~silir~n, 6~,3-vciT t fjr3-cycIe eta rrent was sup- 

131 iecl f raxzl t ~ a n s f  or. nzer T3 t r~ f u X1-u.a.ire recti 6er 
GRI., This rectifier produces 120 :irnptx!ae,.; per 
second dc, the 8c cnn~poxlerrl; of whietx flows 
through cap:~citor C$ avld the prixrxary uf tone 
tramfarruler T l  l~rodtrring a c t r r~cn t  approxi- 
n~at ing dial tone. 

6.T9 The tone current is fed from the eecond;3ry 
o f  Z;ransf;r~~:x.nex. T I  to a closect series c i r r t x i t  

coxzsisting of one-half of input "ritnsfr~rmer. T2, 
capacitor C4, br.eak eontact of relay Sh3> terminals 

GN to R of jack JI or terrrGnaIs GX ta R o f  jack 
,Th3 (either or X3ioi;'h receivers off hook), break eon-. 
tact of relay S2, and capacitor f'2, 

4.20 The dial tone i a  normally disabled by the 
break c ~ ~ t a c ' t s  on the dial torre switch T34 in 

series wit1-r break corrtaets an Bficra $*itfitc'h D8 
shunting the secondary a f  TI, 

6,21 '"r't:herz dial tone s%%?itcl.r D4 i s  operated, 
steady 1220-cycle dial tone is impressed on 

the talking circuit of the teleph43ne sets and the  
Xoxldspeaker an.rplli fier. 

6,22 Tile 120-cycle torre sozzrce described in 6.18 
3s also txsed for bmsg signal. 

6.23 Upon oy~erating busy tome szvitclz 133, make 
contacts close 2s circuit for energizing 

mc~:,tor 3101 from the poFx%?er line, 

6,24 Break contacts on b a ~ y  3 l i ~ r o  Styitch D8, 
actuated by a cam on ~ 1 o t o ~  &%OX, open and 

close the tone-disabling path described ixl 6.19, 
TI-re 120-cycle tone, interrupted "i ohimrzlate busy 
tone, is suy3iplied to the telephc~rqe set talkin:? path 
:wd aa~plifier inp.rtl; of transforme T T2, 

6*25 Rrqeak coxrtacta on ~srif~lf? DQ ~ h u n f  k~reak 
citntact:~ on bficrs Sx~iiridclz D8 to taminate 

busy hone irrstai~tly 'tvhen s11;itch D3 is released, 

6,26 310tc3x9 3101 r-r;rs.zs "r normal position (D8 
closed) under corztvol of m;ske cont;zcis our 

3Ticrrj S~~E*iifcIl DG, 

"Tagking 

6,27 Talking kzsttery i s  f wrxxished by f uIX-~iiave 
I-ectifier CR1 and filter netx*i*ark R6-C2 

through x'esiator R? and t x ~  sets of l~reak cont;lcts 
as1 relay S2 to the R and G N terxz~inals of J1 and 
$2, 
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6-28 The secondary of transformer TI is short- 
circzrited dgrirrg the talking interval by 

break contacts on Bficro S%?itcIZ DS,. 

Loudspeaker 

6,29 T"Xx earnprifier VI.-"Fr2 ia a eonvexltiaxral 
resistance-coupled, 2-skge circuit f eedil-zg 

a per~2anent magnet lctudspeakes, Output level is 
cox1 t rolled by pobent iorncter &13, 

Q,30 The loudspeaker voice caiE, the plate b-zkttery 
s~pp ly ,  arrd the input circuit are opened by 

operatian of relay S2 during the ringing ir~lerval* 

6,3T Input signals to t k  amplifier. are  developed 
across resistor RT, ahurnted by capacitor 

64, and one-half of the primar3~ Tvinding of trans- 
farmer T2. 

6.32 The entire primary of transfarmer T2 
performs ax a step-up autatransformer, 

feeding the grid circuit sf electron tube Vf , 7.03 &lator 3501 rotakg, driving normal, ring, 
and busy cams- Rotation of the normal cam 

closes the contacts 0x1 the Micro Sq~itch DB xvhich 
couxrects the motor MOJ directly to the unfused 
side of the Xime cord, 

6,33 Sigx-xals appearing acrass the primary af 
transformer T2 Isre coupled by- the second- 

ary winding to output jack $-++ An external 7.04 S~vitch D1 or D2 also bridges relay S1 
recorder or  public address system may 1342 cox%- across the power line through $he normally 
nelcted to this jack, made contact6 af busy tone switch D3, carrsing Sl 

to operate* 

7,05 The Arst s e u f  break-makc; cornacb a f  
relay Sl  removes the plate of electron tube 

TT2 from the ~u t~s iu t  of transfiarmer T4 and can- 
7.03 Fig. ?, $3, and 9 are provided as an in "ecb it to Y of jack $3 through switch or to 

clearing troubles in the list 4 unit* jack J2 through s~~i t :ch  D2, 

* Pra\%yer is the same as  for list 2 (see B.06). 

7,035 High voltage from rec"cfier tube VS is  

Ringing permanently connected ts this normal1 y 
open contact of S2 through resistor R&. 

7,02 When RIR'G LEFT switch D l  or  RING 
RIGHT switch D2 i s  ope~ated, a circuit i s  

closed from the side of the line card ;?+Of The second set of break-make cmtacts of  
through a break cont:;zct an normal Micro S53~itch relay Sl  transfers ground from the ca"chode 
DS through motor $10 2 to the fused side of the bypass capacitor C9 for tube V2 to R of jacks Jr 
line cor11, and 22, 
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y.08 The third set o f  brelaLk-make coxxtaeb Cans- 7.14 This 20-c~.~cliIe voltage i s  connected to U of 
fers the grid input of  tzxbe V2 from the jack dl sr J2 through switch RfXG LEFT 

voXume crrr~?;ral R8 to G o f  transformer TEia or RXKG RIGIXT and causes "ckxe k3ela in the blew 
traixrer stations to rirrg, Capacite~ 611 or Cl2 

7-09 The fourth set o f  break-make eontact8 couples n portion of the ringing voltage to the 
grounds the cathode of tube V2 through telephone receiver to furnish audible ring-back 

make contacts of Micro Srvitck Uhvhexr  motor signal, 
&IOJ has advanced cam far enuugk release arm 
o f  %Tier0 Sxvitah. Y*35 As ring cam D7 is rabted by motor 3f01, 

20-cycle ringing eurremk i s  maizxbined for 
f,*EO Tke primary winding of T5 .ft)rra?s a 20- 2 seconds and cut off for 4 S ~ G O ~ ~ B ~  

cyr:Jg resonant efrcrrit ~v i th  C ~ ~ J & C ~ ~ O X I  CZ. 

F,ll The screen grid .r.aT?;age ?!of Iabe T2 is 
obtained from the cathode of rectifier tube 

V3 thxoxjgh r~a is tor  R;zi and secondary of trans 
f arrner T5. 

I+"X T~ransforxner T6, capacihr Cl, the grid, and 
the sereen grid of tube V2 forz12 a 20-cycle 

oscilatar . 
This causes the voltage at the plate of tube 
V2 lo vary at a 20-cycle rae~;. 

2,1Y IVhen ~%%~if;Ch 335 I vag  operated ta 'be OH 
position, 6,3-~oEL 60-cycle crxrxent Tvaa sup- 

plied f ram trwrrsf or~xer "3 tts frrll-rvavl; rectiger 
GR3. th r:c,rrgh resistr~r R1S. Thig reeMfier produces 



120 in~prxlses per ~ecand, the ac col~.*panent of 
5zrhick Aox\~s tl~rozxgh czspacito r Cf, and "r;he pri X M B X " ~  

s:E tone Iramsformer9 T I  prodxrces a clxrremd spprgj:rx- 
imating dial tone. 

924 Break contacts an switch D3 ahunt the 
X>reaXc contacta on 3Ticro S*ir,~itck 258 t~ ter- 

minate bwsy tone instantly \ ~ h @ n  ~ 5 ~ i t c h  D3 Is 
released. 

7,25 %'X:otarr Funs to normal po~itioxl. (D8 
closed) gander control of make contscb on 

BIicro S%*irit-ck D8, 
;o From secondary ~~rindirng of TI, tl~rarzgk 

half of aeconda~y xsrindirrg of T2, then 
through capsacitor C+S* 

a From C ~ ~ B G I ~ O X  C5 to station jacks, ter- 
rnina1 6 ; thro~agh t.eIeph.oxze sets to gtaMon 
jaeka, t~rmin;aX R ;  to capacitor Cs; then to 
gecondary  inding ding of TI, 

17~26 TaTking batten# i a  Burmiehed by BzzlI-wave 
rectifier CR3. and filter ~et"iivork Re-63 

through reaistor RS to the R and GK terminals o f  
jack& JJ and $2, 

* Another parallel, path. exist& f rum capacitor* 
Cli .W.z.augh R'15, ta capacitor C$, t;l?cn to 
secondary winding of TI, 

7.27 The secoxrdazly of transformer TI ia sharb 
eircrrited during 'the talking inkrval by 

break r=ant&ct& on B%icro Switch D8, 

7,f 9 The dial torre circuit is rrs~mally dlsal~led 
by the break contact on the dial tone switch 

D4 in series with Break conkact on &%icro Switch 
DR shnntixzg the secondary of TI*  7,28 ArnpHiAer Vl-Vz is s c~nveationel restsG 

a~ce-coupled, 2-stage circuit f eediag a 
permanent magnet loudape.szker, Output level ia 
controlled by potentiometer Xt8, F,20 $Then DIAL TONE switch D4 i i~  operatedp 

steady 120-c:~cle dial tone is impressed on 
the talking circuit sf the telephme set8 and the 
ioudapwker amplifier., 7,29 The TQ ox;xt@ud -l;raxasf~rme~ earnneetian 

the plate af V2 ia  opened by the operation 
of relay S1 during lsirrging interval, T h i ~  egec- 
tively discosraecb %Be loudspeaker, 

7,30 Input slmala to the amplifigr are developed 
across ~esistar  R5, shunted by capacitor C4, 

wad ioxa1~s-balf of tha p r i m a r ~  winding of  T2, 
7,21 The 120-egcle tone sauxGe described 5x1. 7.17 

i a  also used f o~ the busy aigrral. 

7,3t The entire '3primaq of  transgamer T% 
performs as a step-up ar;xtotra~~~f01*rn~r~ 

feedixlg the mid circuit af electron tubs 'VT* 
1.22 Upon opergting BUSY SIGNAL switah D8, 

make conkacts close a circuit for energizing 
motor NOT! f ran1 the po\vex line* 

External Recordsr sr Pubf fc Addrsss Systsmx 

7*32 Signals appearing acroas the primary of 
7*23 Break coatacts om b u ~ y  %Ticro Xwft~h DS, 

acttrated By a cam on mutsr &Ef)I, opexa and 
cXoae the tone disabling path described f.n 7,19,. The 
1120-cpele tone, interrupted to aim@ late busy tc~ne, 
is xxlpplied to the telephone get talKng path anla 
amplifier ingmt of tran~formex T2, 

transformer "52 are coupled by th.e sec- 
ondary winding to su&rx-f: jack $4, Am external 
recarder or* public address sy~tem mag be con- 
aected to thia jack, 
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