2€18-10- 201v-gs

- 1 | nd 2 i -] |
- . . NG |
SUPPORTING INFORMATION =
‘ CATEGORY KO. | ¥
CIRCUIT PACK CODE 4152 4§ ¢
\ CPS A‘SZ REQUIRENENTS 4-858282 -~
PLUG- 1K CONNECTOR O 9054 OR 9058 2AL8
MF NEL DETECT FR RECEPTACLE) Y
CHAN ECTOR SERIES FOR LATEST CLASS ) A
0. °8® CHIMGE i 170l - ‘
APPARATUS LIST 1DENT. FOR CURRENT R .
: . MNUF ACTURE -;
CAPAC 13R SYMBOL ZZD|F5| S
0ESIG COOE
o1 g —r TEST POIN
cr.o el 7026,0.511 (TEST POINT) (TEST POINT) (TEST POINT) 2
ci.t se24 7025,0.511 - \
26 ! : -9  wr S
3 CHAN 4
DET
210VE {TEST POINT)
UE3IG Losk 0 26|
Lt (T3 -
a0 e 333C H -3 A 21 wF 14 —
(108 ] DA 535G R4.0 25 CHAN 16
R2.0 hos 533G Q.o 21%0 OET I
Ch2.1 el 5356 CRLO > PPy )
(Ry.2 THod, AS8C ) > 2 Wv
‘R . ok
s DG aar / Q20 RS5.0 A152 c
chas (22)458c21) aa7a 2 CR3.0 2s3xn o 8 13
by +& AA 4
NESISIoN (E re VA o - =
£51 CoDE 1 R3.0 Q3. Jis -aer
SESIS o 5 .
— — ixn CR2
L3N IR, KS-20615 (12,25, 1%2 RIO AAA 0 2 -
£11 2610 . 1¢i0o O DESCRIPTION
f2.u 21.9K3 26.x g V.3 h YCR4.0
2.1 "1 w2 : o5l 2R20 TAIS CIRCUIT PACK LONTAINS [0 CRANOEL ULTECIORS. Thne
F3.4 Tixe $askqn PuB'S AL HEEDEL FOK THE S1% CAMMELS IN wdf #F <cCilvi.
&3.1 M4 KS-20516 LI IKQ )
24.3 TRESRISD KS-2810 L1A, 2150 3 4 PUAPOSE : . D
£a.1 TERE—I1IL XS-27810 L1A 2150 =27 4 CHAMEL DETcCTOR ReaPONGS [0 4l 4L SISl SelLeoTED 37
f3.0 294 KS-20616 L1A, 2% .0 4 SERIES TUNLD CIACULT IM et MF SIGMAL FILTEA. 1f
ES 1 PIRAKS-20616 L1A. 215K CONVERTS [r1S AC 3IGHAL 10 & UC SIGHAL SUITaBLe FOR 0P-
’ CAATING 2 aCuilER O FEARGD. P
IRANSI STOR 1HPUT AND OUTPUT: ’
e THE INPUT AC SIGNAL SELECTED AT TME TAP OF OAl OF THE
€210 oot SERIES RESONANT CIHCUITS &N THE WF SIGKAL FILTER
u1.0 298 SHOULD BE ABOUT 10 VOLTS RMS. THE O LIRCUIT ON EACH
ul.t PuB USES TERMINALS O AND 3 FOR IKPUT AN THE 1 CIRCUIT
v2.0 ! A USES 27 ANO 25. TERAMINALS 3 AND 25 ALSO RECEIVE IME OC E
u2.1 BI&S FROM THE GUARD DRIVER ON CPS a149. THE 21a$ LEVEL
(3.0 1S APPRCEIMATELY -31 VOLIS WMIN NG SIGMAL OR MF PULSING .
3.1 294 17 FREQUENCIES ONLY ARE PRESENT. IF OTHER FREQUENCIES aki
PRESENT, 1T WILL UROP TO APPROXIMATELY -41 VOLTS. [en- :
27 MINALS S AND 17 CONHECT [WKOUSH FERRODS TO 5kOLD 10 =
PKUVIDE OUTPUT SIGNALS FOR THE O GND T CIRCUIT <eyrrC- ‘
. 16 TIVELY. WAEN 4N % TCME 1§ PRESENT AND NON<MF TONES :
QRE ABSENT, THE FERRCO 1S SATURATED aNO 17S OUTPUT IS '
29 0. FOR NO TONL Ux TOKE LNl THE PRESCNCE OF NOISE,. ugs- !
LIGIILE CURRENT FLOWS, THE FERROD 1S NOT SATURATED, :
aND I1TS QUIPUT 15 1. THE OUTPUTS ON TERMINALS & &ic 16 F
&A4E TIED TOGETHER »OR ALl MF CearclEl CETECTOKRS, anp
WHEN TWO OR MORE CHANMEL DETECTORS ARE OPEWATED, Al
INPUT SIGNAL OF ABOUI =18 wOLTS IS [AAMSMITILD 10 IE- ;
MINAL 27 OF THE MF SP PIMER, CPS 4153, ! :
3 - GPeHaTION: | b
18 3 Y1 NECTIFIES FHE INPUT 4C 315MAL wMICH IS FILTERED 10 :
OC 37 KT Anb €Y. G2 URCOUPLES THE FILTER FAOM Q3. twnelt ;
-5 -27 = TAE FILTER wOLTASES (AS SEE!N 4T Tuk ediTien OF Q2) mis ! i
THE BIAS YOLTAGE FROM THE GUARD ORIVER CPS AJ49 BECOMES ' |
MOAE POSITIVE THAN THE -27 YOLTS 4T TME ENITTER ‘DF Q3, { 1 6
Q3 MiLL CONOUCT TC ORAM CURRENT FROM GROUND Y14 THE .
ASSOCIATED FERROD .AMO CPS A1S3. CR1 ANO CA2 LIMIT EX- ! '
: CESSIVE REVEASKE VOLTAGES ACROSS INE SASE-SMITIER A
JUNCTIONS OF Q1 AND Q3. CR3 DECOUPLES TME OUTMUT TO
CPS 4153 FROM SCANMER QUTPUT. R& LIMITS FERROD CURRENT
- NOTES: AND RS FORMS ONE BRANCN OF A PRRALLEL ADDING NETWORK. - o
CR& 13 USED TO CLIP MOMENTARY TRANEIENTS, )
1. WORIZONTAL MOUNTING CENTER 0.8 INCH.
- ‘ ) ISSUE |/e -
2. UNLESS OTHERMISE SPECIFIED: Copwrignt * 1000 ATSY PS 950 ;
RESISTANCE VALUES ARE 1N OWNS, A4 R Pasarved H
CAPACITANCE  VALUES ARE IN WICROFARADS, ~ i
VALUES PRECEDED 87 THE STMSOL o (PLUS) '
O/ - (MINUS) ARL IN VOLIS.
) - CIRCUIT PACK SCHEMATICS SD-1A102-01-B182 ‘
—— m T”® &}
3 ] 6S |~——ouun & ¥
! 2 ! ! s | 5 ! 6 il LR 1 8 &],
TCI Library https://www.telephonecollectors.info/
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SUPPORTING INFORMATION
caraciton APPARATUS LIST CPSA246 ‘ CATEGORY ! NG
ESIS Caoe SHIFY REGISTER CHARACTER ASSEMBLER/ IDENTIFIER R T etar K COE 2246
¢t S35 Jn.. 28 DESIE CODE (HOF) ’ ‘}ki&g'?gimﬁé"‘”\“ 9054 OR 9038
c2 $35 4r,.28 prrand bren — Ly
(3] S35 4P, 0% s " CR1} 538 - FGR LATEST CLass I
cs D10CeO pICKSOW CO. .10 o8 v SERIES "A" CMANGE
) 3 08¢, 10 IRM3ISTOR ] 1oeet. FON CURRENT 2
cs D10CeOmy DICKSOM CO.,10  DESIG £oof %8 CRi2 R ! MANUF ACTURE
cs QD eosc. 10 TN 2% e Meihileed bl
PO @D o120860ms p1cEsOM €0..1.0 01.1 2 R6 228 68 SYMBOL
b aD w0se.1.0 0.2 29 AV o
fuoet 0.0 Ho 2% 8
. 145
2117 {1~ 3 -~ . i
oo assc un o b QB ! -2
criy asac. M un .2 e CRI4.0 CRISO /7 ) CHARACTER
a2 asec_(73) aa7s RS * R?O*# % REO, —-—;—g— ASSEMBLER
2.0 un A /B
oz e 560y PR 34700
02,2 aan +45 120 £ - < '
;.o @Dasec, (D uars 28 L& fe—its h
[« 338 ] bk 0.2=
— CR3.2 [ b
CR4. 0 Tﬁ‘
cre.s 98 38 e
CR8.2 184
crs.0 RIO 174
crs.1 560 CRio )| 912 . 54
ons.2 +45 Ri2 e =t ! 154
cre.0 a3 ' 120 A @25 I , 134
cR6.1 AAA—4 2 —f28 . 124
CRe.2 78 238 1A
2.0 V24 244 : 104
—f 104
oa2.2 3 C Ji il ' 8A
cre.0 s60 3 08 +e —1E—i» 2eA i 7R
E::; =45 ca as 214 J oA
9,0 Arfid o 8. o \ 204 SA
cre1 1t aa
cre.2 1o 3 a2 [19a '8 3A
cr10.0 5 184 [oA~
cno. 1 £S5 4 i7a 25a A246 238
CR10.2 G asac, (7R) 4a7a l?) 1 45 16A 274 548
— an a6 1 TSA <
2 @D asac, @ an ,_a' g %——--,—5‘- 27e 208
3 wun !
cria.0 a58c, @D wun 32! 48 12A 128] OA] 138[1A[ 148
< 1T ] 438, 757 29 |9 114
CR14.2 458C, (1)) 4478 27 04 T
CR15.0 440 23 £ SA $45 445 +24
sz e ' =% DESCRIPTION
s,z s i 3 A 3
o o 14 EL 54 THIS PACKAGE CONSISIS OF Tw0 MECHANICALLY CONNELIED
] 55 SA PRINTED wIRE SOAROS DESIGNATED 4 AND M. wMEN V1EwEy
H 26 a4 FROM THE EQUIPMENT SIOE, A 15 ON THE RIGHT. Ime
RESISTOR ! 527 3A CIRCUIT 15 USED TO ASSEMBLE 8 811 SesiaL CHANACTERS
—— I 1 28 2A INTO PARALLEL FORM Al 81T Raris of UF 10 2400 0Ps. Tne
BESIG cooe [ ! 33 3 CIRCUIT ALSO OETECTS IME PRESENCE OF av OF fwe
n.o £3-16443 (2, roxg o B I 8 2 B 40 | FOLLOWING THREE CHARACTERS: 6 n\usm
LI 5 5 5 RRENC]
212 ,’2“: CR3.0% ¥CR40| §CRGO XZCR80O| &CRIOD N 24 sm 12 BIT NO. (IN QRDER OF OCCU: ittt g‘%;
R2.0 4700 +4.3 00101111 (ETS
. : Pt CR50% |CR7.0% CR9.0 Q'% . R7 WHEN PROPERLY ENABLED, THE CIRCUIT ADDS A *ONE® IN THE
12.2 : 4700 CRLO ’ CrR20O . 196 ITH B1T POSITION AND WRITES THE CHARACTER DIRECTLY
'3 %0 74 ok c W4 e s, Ji[34 INTO THE CORES OF TH. 10A NEAONY.
I B 5700 N . J_ ATA 1S APPLIED TOTERM 78. ALTEANATE PULSES
as arng RI.O R2 1 4 e g'&%'s’l‘ﬁn 98 SHIFT THE INFORMAT 10N DOMN THE REGISTER.
o o TERN 189 1S ENABLED 8Y & #OS1T1VE PUL. SEC),
40 1oxn 4700 [ (o e € PULSE (> 140 USEC)
2.0 1000 +24 hd g4 T $ THE NEXT SHIFT PULSE ON TENN 98 GATES THE OATA IN THE FORN
2.1 1969 = 1560756 OF APPROXINATELY 400 WA PULSES ONFO JTHE OUTPUT
22,2 " ES €8 = 2%8 TERMINALS AS FOLLOWS:
rso %0 24 S — & e PATABITNO(NONEN 1 23 4 5 & 7 8 9
: €l 7 2 o occut
R, 1 4700 €& 6 . £ & POSITIVE 28 AA 6A 8A 10K 124 154 178198
re.2 4700 > 4 €9 268 NEGATIVE 3A SA 78 98 118 134 1.8 184 208
n 0 TERNS 28 AND 48 MUST B€ ALTERNATELT PULSED 10O GROUND
r10 S0 tas R3 €>160 USEC) N ORDER 10 01 SCHAAGE C1,C2 AND C3, & OC PRINE
-~ N 120 €S ) CURRENT OF 125 mA 1S REQUIRED ON TEAM 143, T
¥ h PULSES ARE APPLIED TO TERMINALS 278 AND 278 10 GATE
Rt 68 - £0 +43 THE CHARACTER DETECTORS, A NEGATIVE LLL OUTPUT PULSE
I o J s RRENT DRAN OCCURS ON 1EMRS 240,258 AND u‘: If m‘ ;ux& cu‘lsucms
e - ARE DETECTED, EXTEMNAL STRAPPING
o nis KS-16848 (2, ::: ?:q, Y LS . "OTES - = lza,o ] 11 Ma’ REQUIRED FOR CIRCUIT O ENATION,
s A : . . -
| ::; 3 xS-20616 14,196 5 | i3] ma ’ 1. HONIZONTAL MOUNTING CENTER 0.8 inCH. : . 14 2
; DA xs-20016 L1a, 326 3 lasIn 2. UNLESS OTHERWISE SPeCIFicD: ! + 43043 * .
2d g Jewa :ﬁmﬂgz"%:s‘&‘:‘r&ﬁiwmos
B acH . - <Ol~
! INOUCTINCE VALUES ARE 1N WICROMENRIES CIRCUIT PACK SCHEMATICS 'i) SD-1A102-01-3246
| mus(s nsch‘gcn ™E ?""“‘ . (Pus) [PSAZ38 ] _
or - (MINuS 1 VOLTS. =
; . SELL TELEPHONE LABORATORILS S | mameen
o I TC| Erary NpSTM . ~
o ) 1 ] 2 | 3 4 * J L3 I 8 { 4 -~
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ISSUE
APPARATUS LIST , CPS A260 SUPPORTING INFORMATION s
C4PACI TOR \ MF VARIOLOSSER AND GUARD DRIVER CITcGeRT NG 4 -
t—— CIRCUIT PACK CoCE 2260 9D, ~
DESIG 173 —_— —— —_— REIRENETS 2-953309 -
< 602¢ PLUG-IN CONNECTGR OGN 2054 GR 9053 A
€2 802¢ R2 FRINE (RECEPTCLE) 8D
3 3588 23 . )
s ;3:“ 24 . FOR LATEST «LASS 3
CRI - 48 LI 20 . SERIES *3* CHANGE 160
- o so1a R4 . .29 NG. 1 -
o(TK_IL, TR)SEE TABLE & —n _ b 10ENT FOR CURRENT s
- 7 6004 Vv R7 ) ; - NANUFASTURE
I 12Kl C [ 2
cs 6C0A = LY S oM s — SYMBOL
e 600a I . RI +] 0 RS b 23
3 o908 - AN ] 22 20
. 1L ¢o 215k n ) 3] ME
= ¥CR3 2 h Eve YLSR
R5 -T20 t 2% 21 B
0100€ AAA 1$CR3 Y 27
DESIG cooe 121KN R . | .
car el 3336 5 R3 2 T ! i
ca2 aa 533G 2 o . NF 8
3y s 3CBE 6D
=] CRay ™0 508J OR f —
G s 04 5350 2L — A260
cR? F6A 2%A 933G ‘L's ,7 F3 p lz "25
Che ed 1384 333G T 40 -21.5-32 ~48 -3
cany Teu o088 ,a] R8 C3 CR? DESCRIPTION ' c
cc:m s WA 533G A=t THIS PRINTED WikING BORRD, INTENOED FOR USE N & MULT(-FREQUENCY
" 4 8089 . 60 g, YIINALING RECEIVER, "CONTAINS TuO SCPARATE CIRCUITS: IWE vARIOLOSSER
' ¥CRS 2, %N -48 =iTH 1TS CONTROL EQUIPMENT ND THE GUARD DRIVER AMPLIFIZR.
ReSisToR PURPOSE:  THE YARIOLOSSER PROVIOES & CONSTANT CUTPUT LEVEL FOR 3 WIDE
- Cesio coce RANGE OF INPUT LEVELS. TME GUARD CRIVER DEVELOPS A 5148 vOLIAGE 10 —
o ponpy -~ 48 g RIO ! PREYENT OPERATION OF WF DIGIT QUTPUTS WMEN OTMER THAN THE MF SIGRALING
A1 2938, Ko 1 1A 89
n2 B Ko-200te L ':;850 : 2CRE 4640 ! FREQUENCIES ARE PRESENT IN 4N MF NECE)VER. .
“ 8230 27 C4 CR8 | RIl THPUTS AND OUTPUTS: TME VARIOLOSSER RECEIVES VOICE-FREQUENCY NF
o -12.1xa 1t o 20 4< -10 SIGNALS BETGEEN TERMINALS 22 AMD 23 AT & LEVEL BETWEEN -2 END 22 DuM.
¢ 2. xa O -21s THE QUTPUT SIGMAL NETWEEN TERNINALS 20 ANO 21 15 MELD TO AbOUT 20 D
94 -21.%a RIi7 R2I MILLI-VOLTS RNS 87 VARIGLOSSER 4CTION. THE VARIOLOSSER 15 CONTROLLED
: 23 e 178K N 1960 BY AN 3C FEEDBACK SIGMAL OF ABOUT 8 VOLTS RNS EFFECTIVELY CENTER
48 %2 3 o + TAPPED TO GROUNO FROM CPS 4201, THE SIGNAL ENTERS 2260 AT TERMINALS
29 .21.5%0 « C6 RI6 2 s RIS HUC8 3 20 aNO 20 . AN INMIDIT SIGWAL, & TIMED SWOAT-CIRCUIT 8PPLIED BETwedh
-] 1o 620 —if5 " Q2 1 'oxn <F TERRINALS 9 4XD 23 , PREVENTS TRANSIENTS FROM TWE. REVERSE-BATTERY
" } ’ 3o 0.22 215« { 3 Q4 . START-PULSING SIGNAL FRQN FFECTING TWE VARIOLOSSER IND THE FOLLOWING >
o . CIRCUITRY. THE GUAND DRIVER RECEIVES &N INPUT VOICE FREQUENCY $1GNAL
e . 5o;20616 L14, %20 s{12_CRIO , OF ABOUT S VOLTS RMS AT TERNINAL & . WF SIGKALING FREQUENCIES BRE .
ute e . 263 2.87 o 1 ; Q3 1¥CR1 SHORTED OUT BY SERIES RESOMANT TUNED CINCUITS GONNECTED 1O GROUND AT -
ad SIreidaai0 K5-20209 14D, 3830 | d i TERNINAL | . ANT REAAINING YOICE FREQUENCT ENEAGT IS RECTIFIED,
R 2IPA, XS-20616 L1A,21. KD P 3 . - -32 | AMPLIFIED. AND MADE AVAILABLE AT TCAMINAL 8 . THIS SGUAAD VOLTAGE® E
e pidoy et LI 17 8xe : N IS CLANPED 1O ABQUT -32 VOLTS RELATIVE TO GROUND <MEN NO VOICE
o 198, K5-20616 LA sy - c7 Srig R20 ._:C'Q sR22 FREQUENCT ENERGY 1S PRESENT, ANO 10 ABOUT -38 YOLTS WMEN NON-MF YOICE
' . < €2 - 3 suo FREQUENCT $1GMALS OCCUR.
R20 T, KS-20616 L1A, 562 3
. ' + S
"2 274, KS-216 L1A, 1960 I ' "o OPEMATION: THE VARIOLOSSER COMSISTS OF 4 PAD WiTN ONE OF 1T Tuo
=] 22 T2 KS-20610 L1A, 5110 : -48 SHUNT ARMS VARIABLE. CR1 AND CR2 WAVE & NIGH AC INPEUANCE WMEN A -
ShALL CC CURRENT FLOS THROUGH THEN, AND A MUCH LOWMER AC INPEDANCE
—_—— — - WHEX THE DC INCREASCS. DC IS APPLIED BY Q1, UNOER CONTRQL OF THE
' LahsFomeeR ] lﬂ I |2 ) E 25 OUTPUT OF THE FULL-WAVE VOLTAGE DOVBLER RECTIFIER COMPOSED OF CRs.
2316 cooe 2 U CRo, CR?, AND CRD AND TNE ASSOCIATED CIRCUITRY. TME RECTIFIER'S
n 255440 0 A3 32 -8 -a2 INPUT 1S OBTAINED FROM A VOICE FAEQUENCT $iGNAL WHOSE LEVEL 13
n 253m ' PROPORTIONAL TO THE VARIWLOSSER CUTPUT, THE GUARD ORIVER 1S X AC F
AMPLIFIER, Q2. FOLLOWED 8T A POWER RECTIFIER, Q3. INE FILTERED
QUTPUT OF Q3 IS DECOUPLED BT THE €NITTER-FOLLOWER TARNSISTOR Qa.
TRANS 1 STOR® - )
—~ T cooe .- =
a % 665
w % 663
a M 668
“ P ses woTes: \
1. HORIZONTAL WOUNTING CENTER 1.4 INCH. G
2. UNLESS OTMERMISE SPECIFIED:
: RESISTANCE VALUES AXE IN Qs
CAPACITANCE VALUES ARE [N #ICROFARADS,
- . . VALUES PRECEDED BY THE STMoL » (PLUS) -
TAKE 4 N OB - (WINUS) ARE IN VOLTS. -
dsie ®:C° (114 @ SrRaGUE @ - Gq»—«'sﬂul? ssut A
o = <o e o
ad Cooe caot CooC KEPLACES $D-1A102~0i- 8149 - H
G | 143,631 O3] 15002241000046.0. 33 185 ‘
i i )
'
" i I CIACUIT PACK SCHLNATICS (2 fSO-1A102-01-B260
! N A B '—v‘—
[ L L 6§ — b a .
—= :
o i l 2 J 3 I 4 ‘ ! L] I L T8I Library https!//www.teleph&ecolIectors.info/ >
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APPARATUS LIST

CARAL I TOR

oES16 (4", 3

(8] ST00F, o81PF

c2 4028

c3 6013

C4 014

cs 53548

s SICA

(24 POBR 6148

cs 57068

DIOOE

DESIG cooe

(43 9] *ed 8088

RESISTON

0§51 €90€

(1] 234 xS-20616 L1A, 9090

R2 .21,
R3 ,21.%Q
N L1780

As : 2210

) _B82%0

L ¥4 J1210

L1 TIM x5-20615 LUA,5810

1] M KS-20810 L1A 10KQ
L31] TP KS-20616 LIA 6810 -
"1 .51.6K0
R12 L6810

ns L1100
na L1218
z1s ,1780
(379 v ,0.133 M
R1? 2934, KS-20616 LI, 56.2XQ
R18 2oTR44e0 KS-20810 L1A 3160
e 23300 KS-20810 L1A 3150
R0 X128 KS-20810 LA, 1470
(3 29481470 XS-20810 L1A, 1470
R22 IITres KS-20616 L1A, 1KQ
n23 IM-1E KS-20616 L1A 1XQ
llMSISTg!

QLSS COOE

Q1 .29 66S

Q2

Q3

o4

Qs

[ 3 294 565

Q7 TR0l 1334

CPS A26l
MF AGC AMPLIFIER AND SIGNAL DRIVER

20

N

AAA

had

AAA

KN

sR2i
<1470

10

-—

SUPPORTING INFORMATION

CATEGORY NO.
CIRCULT PACK CODE A28 i
REQUIRENENTS 1-858310
PLUG-IN COMNECTOR O 3054 OR 9058
FRANE (RECEPTACLE)
A .
SERIES f‘.”.' & L:g CLESS 3
R
1DENT. FOR CURRENT s
MANUFACTURE
SYMBOL
20
©o_j
N A261
_1_»3 pe iz
=27 -48
DESCRIPTION

Tak AGC AWPLIFIER TAKES THE RELATIVELY CONSTANT QUTPUT FROM ThE
VARIQLOSSER AND MWPLIFIES 1T TQ-SUCH A LEVEL THAT IT CAN BE APPLIED
TO THE SIGNAL 4MD GUARD DRIYERS. & SUITSBLE CUTPUT IS ALSO
OEYELOPED 70 DRIVE THE FULL wWAVE RECTIFIER MMICH 1S PART OF IME WF
VARIGLOSSER CIRCUIT OM X260. TRANSISTORS Q2, Q3. AND QS FORM &
CASCADE OF THREE CLASS A COMMON-ZMITTER AMPLIFIER STAGES WITH
DUTTER CEGENERATION SUPPLIED -BY RESISTORS R4, R?, RIY, aND RYS,
EMITTERS Q1 MND Q& MINIMIZE YARIATIONS IN INSUT ANO INTERSTAGE
IMPEDANCES REZSPECTIVELY. Q6 ACTS AS BOTH AN EMITTER FOLLOWER OUT-
PUT JMPLIFIER NG & PHASE INVERTER FOR THE VARIOLOSSER FULL-WAYE
RECTIFIER. THE 4GC AMPLIFIeR RECCIVES & VOVCE-FAESUENCT INPUT
SIGMAL FROM THE WF VARIOLOSSER BETwriN TERMINALS 10 AND 20, AND
DRIYES TME MF WUARD CRIVER &1TM 2 SIGNAL FROM TEIMINAL 26 . &
FEED-BACK SIGNAL 1S ALSO APPLILD TO TME YARIOLGSSER FROM TERMINALS
O MMD 26. TME PF YARIOLOSSER aND GUARD ORIVER ARE 30IM ON ClRCUl/
PACK 2260. THE AGC AMPLIFIER ALSO DRIVES TME MF SIGNAL CRIVER,

PART OF a2e).

THE WF SIGNAL ANPLIFIER, 7, DRIVLS THME FREQUENCT-SELECTING TUNED
CIRCUITS ON 2264 AND A265. R22, SETWEEN Q7 ARD QUTAUT TEMMINAL 27
MODIFIES THE RESPONSE OF THE ITUMED CIRCUITS. THE QUTPUT DEVELOPED
ACROSS R20 AND AVAILAULE AT TEAMINGL 25 STARTS IME WF SP TIMER,
CIRCUIT PACK R266. )

NGIES:
1. HORIZUNTAL MOUNTING CEMTER 0.8 INCH. -

2. UNLESS OTHERWISE SPECIFIED:
RESISTANCE VALUES ARE IN GWAS,
CAPACITANCE VALUES ARE IN MICROFARADS.
VALUES PRECEDED WY THE STMBOL * (PLUS)
Uk - (MINUS) ARE IN VOLTS.

Copyru * 1908 ATRTY
A Ngous Asasrved

REPLACES 30 -1AI02~01-Bi50

$
>

CIRCUIT PACK SCHMEMATICS

SD-1A102-01-8261

2
2, Lidu e [65 ]~
]

! s 8

TCI Library https://www.telephonecollectors.info/
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 CPS A262

SUPPORTING INFORMATION

APPARATUS LISTb MF GUARD FILTERS (700,900.1100 CPS)
\ AND INHIBIT AMPLIFIER
- - CATEGGRY NG,
¢
carac TR 12 (700~) {900~ - ~ (1100~)
cooE _ CIRQUIT PACK CODE 8262
REQU! REMENTS 3-858313
S¥e 5916 . GCl . PLUG-IN COMMECTOR ON | 90SA OR 9053
@ KS-16591 12,8250 XS-18591 (27, 8250 , 4 ‘r-CA -~ ’ B FRARE (RECEPTACLE)
£5-13368 L11.8250 } §350 383 510 |
@O 151205 (11,385 () 15-1a056 127, 33 8650PF 5230PF semes | FOR LATEST cLass ,
313347 L13.S110 KS-13367 L27. Si10 4 ; NO. oA CHanGe
¥S-14056 L11,100 (5-140% 127, 100 2 2 1DENT. FOR QURRENT 2
2 NOWEACTURE
XS-13367 L13.3320 £5-13367 127, 3320 LI Lz
K$-140% L11,180 K$-14056 (2?2, 180 INDR INDR
ED rs-te ' i sYmBOL
S700F | I W GO
s7our 2 FILTERS
520w f 700900, 100CPS)
3 )
ol A v :
DESIG €o0E 1470 147K 0 8 '
L 16314 ) L I
c L2 183134 I XN C7 | :
L3 16310 | Ci
. ST e —a2 A262
ooz b e ot
R "
- ZESL5T0R DESCRIPTION -42
bEsie 53 _ —_ THIS PRINTED WIRE 808R0 CONTAINS TMREE SER1ES-TUNED LC CIRCUITS,
1 PIPALL 2K KS-20616 L1A 14 TxQ B l‘ €ACH RESOMANT TO ONE OF THE WF SIGNALING FAEQUENCIES. WMEN CONNECTED
#2 xS, = IW PARALLEL WITH CIACUIT PACK 8243, LON IMPECAMLE T0 GROUNG 1§ PRO-
2P 2K KS-20616 L1A, 14.7%Q :
- 42 VIOED CLISE TO ALL SIX OF THE WF SIGNALING FREQUENCIES. wiTH WiGH
D IMPEOMNCE TO GROUNO ELSEWHERE 1N THE YOICE FREGUENCT BAND, A2e2 ND
TRANS 1S TOR A263 ARE DESIGNED TO SHORT SISMALING FREGUENCIES OUT OF THE MF GUARD
—28T ORIVER OM CIRCUIT PACK 3200; TMUS THE MF GUARD DRIVER (§ AbLE 1o
2€s1g Cooe PRODUCE 4 OC BIAS OLTAGE PROPORTIONAL 10 ALL VOICE FREQUENCIES
o 24 REACHING 1T EXCLUSIVE OF MF SIGNALING FREQUENCIES. P
— THE W IMHIB1T MAPLIFIER, Q1 AND ITS ASSOCIATED COMPONENTS, BLOCKS
TRANSIENTS FROM TME MF VARIOLOSSER CONTROL MPL'SIER ON %360 FOR —
ABOUT 20 WSEC AFTER TAE WF RECEIVER SENDS A REVERSE-BATTERT STORT-
PULSING SIGMAL. UNTIL THIS SIGHAL 1S SENT, INPUT TERMINAL 8 15
COMWECTED TO GROUNO AND TRAMSISTOR 41 §S SATURSTED BETWEEN OUTPUT
TERNINAL 1 AND -42 VOLTS ON TEAMINAL 4 . TEAWINALS | AND 4 2RE
E ACROSS THE INPUT OF THE VANIOLCSSEM CONTAOL TRANSISTOR ON 4200, AN, E
WHEN Q1 13 SATURATED, TWE VARIOLOSSER CONTROL INPUT IS SWORTED. (I
OISCHARGES THHGUGN R2 4NO Q1 FOR ABOUT 20 MSEC AFTZR TME START
PULSING SIGNAL IS SENT ANO INPUT 8 1S O SCONNECTED FRGM GROUND.
WHEN Q1 CEASES TO CONDUCT, IME CONTROL TRANSISTOR IN THE NF VARIo-
_- LOSSER CaN OPERATE PROPERLY. THIS SEQUENCE OF EVENTS REVENTS Ine
LAAGE REVERSE-BATTERY START-PULSING TRANSIENT ON THE TAUNK FAOM -
BLOCKING THE VARIOLOSSER FOR A PROLONGED PERIGD OF TIME.
F N F
NOTES:
1. HORIJONTAL MOUNTING CENTER 1.5 INCH,
G 2. UMLESS OTMERMISE SPECIFIED: \
RESISTANCE VALUES ARE In ros G
CAMCITANCE VALUES ARE N MICROFARADS
. - VALUES PRECEDED BY THE STMBOL +(PLUS OR —~(MIAUS)
. ARE N VOLTS,
- nsvE |
H [ CPS A262 l OD' "
| - J - :
" CIRCUIT PACK SCHEMATICS SD-1A102-01-8262 @
-}
‘ 3 , ‘
4 SELL TELEPHONE LABORATORIES Tes — t&
S Sy I }mg .
o ! 3 ! 4 ‘ ! S ' TCI Lfrary https://wx!/w.telephonecﬁlIectors.info/ -
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CPS A263 ORMA =
SUPPORTING INFI TION
. MF GUARD FILTERS 44 /
' (1300,1500,1700 CPS) CATEGORY No.
APPARATUS LIST ) g CIRCUIT PACK CODE 2263
—_— —_—— REQUI REMENTS A-853313
PLUG-1N CONNECTOR ON | 90SA OR 90Ss
Y FRAME (RECEPTACLE
carAg) TR 12 (1500~) ( ey . ‘ D
sle  sook semes | o8 LATEST cLass ! 5507}
® c G20 151337 1132000 XS-13367 127, 2400 no.
— €2 (5-14056 L11.100 K5-14056 L27. 100 ioont, | FOR CuRRERT 2 | 8
a3 £5-1337 L13,1800 K3-133%7 L27. 1900 RANGFACTURE
ca £5-14056 L1178 KS-14056 L27. 7S
cs KS-1337 L13,1300 KS-13%7 L27. 1300 .
N Dy (@O rs-1008 011,150 () £s-14056 L27, 150 SYMBOL
(xp)ca S70 %G
(€] 570 0
GPce 570 £V F’rLFngS
INDUCTOR 12
~5——1(1300, 1500,1700 CPS)
PERIG £8¢E
- L 1631 A263 -
w 16314
L 16310 1,3
- . ll3
DESCRIPTION
— THIS PRINTED WIRE BOIAD CONTAINS THREE SERIELS-TUNED LC CIRCULTS, -
EACH RESONANT 1Q ONE OF THE MF SIGNALING FREQULNCIES. wMHEN .
CONRECTZD 1M PARALLEL wiTH CIRCUIT PACK 4262, LOW JMPEDANCE 10
GROUND 15 PROVIDED CLGSE 10 ALL SIX OF € MF SIGNALING FAEQUENCILS,
WITH MIGH IMPECANCE TO GROUND ELSEWMERE IN THE YOICE FREQUENCY saND.
4262 8N0 3263 ARE DESIGNED TO SMORT SIGMALING FREQUENCIES QUT OF THe [
X GUARD DMIVER ON CIRCYIT PACK 2260: TWUS THE WF GUARD DRIVER 1$
ABLE TO PROCUCE 2 OC B18S YOLTAGE PROPONTIONAL TO ALL VOICE
FREQUENCIES REACMING IT EXCLUSIVE OF MF SIGNALING ;n:’uumcnzs./
7
. E
\
F
NOTES: G
1. MORFZONTAL MOUNTING CENTER 1.6 INCH.
2. UNLESS OTHERWISE SPECIFIED:
. " CAPACITANCE YALUES RE IN MICROFARADS. -
) 1$8UE
8IDI| =
- H
. - +
{ , - o .
” CIRCUIT. PACK SCHEMATICS oy SD-1A103-01-B263
; , SLLL TELEPHONE LABORATORILS r"' .
—— NECOMPONS PED GS S——"-— & o
I i 4 ‘ ! - i i ! TCI Lib®ary https://wwd'.telephonecolbctors.info/ D
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\ SUPPORTING INFORMATION /s
. CPS A264 - 30
. CATETORY mo.
APPARATUS LIST CHANNEL FILTERS CIRCULT PACK COBE i2ea
(700,900,1100 CPS) REQU1 RENENTS 1-858313 60
| : PLUG- 1N CONNECTOR 08 | 9054 OR 9usa :
ShPciiom. : - FRINE (RECEPTAQLE) S]] .
H a0 as-1e3m 2. 9250 (GTP) SR oF K5-16591 127, 250 > el -
. o o
= €2 (M) as-16591: 12, 6810 (XP) 57001 0 k516591 L27. 4810 —i FOR LATEST CLASS ; —
e (@ w1337 Us.se20 (TP 5708 or £5-1537 127, %20 Y -~  82% 3 L . SEVES | e cumer
: L \ ' IDENT. | FOR CuRmENT 1
' \ (r00~) 2 INDR 0 RARUFACTURE
InouCTOR | SYMBOL I
BEsle  o9p ! | _-—]
L 16318 A 8
2 131 S MF CHAN 27
L3 16318 \ c2 FILTERS -4
] : ) 2__] (700,900,100 ¢PS) ' =
“ ———
6810 g 3 L2 A264 '
(900~) 2 INOR 27
C
! i
N DESCRIPTION
— l C3 THIS PRINTED WIRE BOARD COMTAINS TMREE SERIES-TUNED {.C CIRCUITS, -
~~ ! EACH RESONANT T ONE OF THE MF SIGNALING FREGUENCIES. cagH '
5620 3 ! INDUCTOR 1S TAPPED TQ PROVIDE PROPER DRIVE TO THE MF CHANNEL
L3 DETECTORS OM CiRCUIT PACK A152. (INPUT TERMINALS 8 aNO 9 ARE
2 INDR ' DAIVEM IN PARALLEL WITH THUSE OF CIACUIT PACK 4255; THE Six
) (1100~-) : INGEYIDUAL QUTAUT LEADS AT TEMMINALS O, 27, AMD 1 ON THE TW0
BOARDS RESPONG ONLY TO THE WF SIGMALING FREQUENCIES AMO PROVJOE D
| SUITABLY ISOLATED OUTPUT SIGNALS,
s
e
. E
N
F
NOTES: '
1. NORIZOMTAL NOUNTING CENTER 1.6 INCH, G
2. UNLESS OTHERWISE SPECIFIED: ’
. CAPACITANCE VALULS AME 1N PICOFARADS,
81D | 4
; H
- 4
i T N
n CIACUIT PACK SCHEATICS .- | SD-1AI02-01-B2€4 e
\
| ' . BELL TELEPHONE LASORATORES |55 | ...
v INOOAPORS YRR
T | 4 l | I 6 I - T [VERRNCST TACIE S yielyicleisl|Sioielshie mume-
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"
SUPPORT! 24 :
\ APPARATUS LIST CPS CATE T : d
SHESS S Tl -
| i CINCUIT PACK CODE. A265 y
CAPACITOR. 11500, REQUIRERENTS 4-858313 0 NP A
LESIG S8RE ) —_ PLUG-IN CONISCTOR O6 | 90SA GR 9058 "
ct W) KS-13%7 L13,4700 S70JU OR XS-13367 127, 4700 FRNEE (RECEPTAQLE) 11 e
° ez o0 xs-1337 L13.3920 (3B 570UK 0% K5-1336> 127, 3920 (o}
£3 (3% xs-13367 1133320 (IF) s70M OR KS-13387 127, 3320 46 s FOR LATEST CLASS b
(XN) 4700 LI SERIES s CAMGE 1
CxP) n0.
4640 2 INDR [o] 'Dn'_' FCR CURRENT 2
(1300~.) NANUF ACTURE
INDUCTgR ;
was  coo | ! SYMBOL 8
T WS
L2 nunt 8 MF CHAN
L3 18310 c2 ] FILTERS 27
Y, 2___{(:300,1500,1700 ¢PS) ;
n | S—— SN
XR)3900 > L2 A265
(xP)3s20 L
2 INDR 27
1900 ~) e
I
! C
C3 DESCRIPTION
it .
i€ 3 THIS PRINTER WIRE BOMRD COKTAINS THREE SEAIES-TULNED LC -
3320 L3 CIRCUITS, EACH RESOMANT TO OME OF THE MF SIGNALING FREQUENCIES.
3 R €40 INOUCTOR 15 TAPPED TO PROVIDE PROPER DRIVE 10 THE NF
(1700~ ) IN ! CHANNEL DETECTOAS OM CISCUIT PACK A157. (NPUT TEAMINALS § aND
I ARE ORIVER b FARGLLEL WITW THOSE OF CIRCUIT PACK 4264: THE
' | 1 INOIVIDUAL GUTPUT LEADS AT TEAMINALS O, 27, AND 1 QN THE
THQ BOARSS RESPOND OWLY TO THE MF SIGMALING FREUUENCIES AND D
PROVIUE SUITABLY ISOVATED OuTPUT SIGNALS,
7
\
NOTES:
1. HORIZOMTAL MOUNTING CENTER 1,6 INCH.
2. UNLESS OTMERWISE SPECIFIED:
CAPACITANCE VALUES BRE IN P1COFARADS.
81D1| =
H
‘ CIRCUIT PACK SCHEMATICS SD-1A102-0i-B285
@
SELL THIPHONE LABORATORIKS [ e
handedd COREBArTES €S | mma-c. o
4 l s { IC! Library https://lwww.telephgnecollectors.mior - .~
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CPS A266 =
568 jIy
. MF SP TIMER SUPPORTING INFORMATION 735
CATEGORY no.
/ CIRCUIT PACK COOE 2268
A APPARATUS LIST REQUIRENENTS 2-858314
PLUG~ !N CONNECTOR ON 9054 OR 9058
. FRAME (RECEPTACLE) 1
FOR LATEST CLASS
s CaPACITOR RESISTOR SERIES A" CHANGE !
LaraciTor ZESISTOR NO.
— DESI6 CODE DESIG cone } {0ENT. FOR CURRENT P
QB35 Looe 220 == (TEST 17, MANUFAC TURE N
[} 5428 R 2378,21.5x 9 POINT)
¢z $356 R2 378,261 0
3 54280 R3 2378,4220
4 600A R4 23781080 i 12 (%’Jﬂ SYMBOL
B s 5356 RS 2378 6810 7 (YEST 1T T s t
R6 378,28, 7k PONT) 27 ME 9P TMR P
R? 2378 1080 23]
23 50 trest
Ra 2212, 1470 0 2= boINT)
0100¢ R9 2378 10KQ ress o]
1 ‘
—_ 0ES 15 Co0E 1o 2378.8250 (Pom‘r) A2GG [
—_ — A1} 2378,21.5xQ | B3 1T 19 28 Ja 12
CR1 @asec.@un 12 237251 1x0 l ] , , [ l
R2 4as8 R13 2372 10K ! T .0 - -30 -4z -da
s (22)asac. (Zr)aara R18 K5-19130 L2.100 ’
cra R1S KS-19150 12,100
c cas Rp1g 5-19150 12,100 23 DESCRIPTION c
Pl o #3°19150 (2. 100 PURPOSE: THE MF SiGNAL PRESENT TIMER PREVENTS VOICE FREQUENCY SIGNELS
pusd 1 FROM SIMULATING MF DIGITS BY (*) TIMING THE OUIPUT OF THE MF SiGNAL
cn‘v ! AMPLIFIER OM 8281 WHENM TMAT QUIPUT IS ABOVE & TWRESMOLD LEVEL aND (2)
: oanccn 20 8Y TIMING THE PRESENCE OF 10 ( OR MORE } CTIVE OUTPUTS FAQM THE B152
— o (Lr)asec. (1) ears LPANSISTR CHANNEL DETECTORS. 1F THESE QUTPUTS PERSIST FOR LONGER THAN 20 AND 10 L
: DESIG 2oo€ T o NS RESPECTIVELY. TME PROBABILITY TWAT THEY REPRESENT A vaLiD SIONAL 1S
P o1 (TesT 21 42 RIS ‘s MIGH. IF THEY TERMINATE EQRLY, THE TIMERS 3RE RESET 3EFORE AN QUTPUT
N POINTY "’o"o""""\ INDICATION IS GIVEN. THE WF SIGNAL PRESENT TIMER ALSO PRTVENTS DOUBLE
o 934 __J REGISTRATION OF VALID MF DIGITS WMICK MAT BE INTERRUPTED BY NOISE
‘;‘: - - ‘Eg l'p lq ]z.‘]'z—]g - = SIGNALS. ONCE TME QUTPUT 2£CCMES ACTIVE, INPUT SIGNALS MUST BE ABSENT
D - FOR 2C MS SEFORE THE OUTPUT WILL RETUAM TG THE INACTIVE STAIE. D
. as T -0 1% -30 -42 -48
Q: INPUTS ND QUTPUTS: EACH ACTIVE QUTPUT ON AN MF CHANNEL DETECTOR (R152)
o CONNECTS THE SP TIMER INPUT TERMINAL 27 10-27 YOLTS THROUGH A RESTSTOR.
o8 294 TiO OR MORE CHANNEL DETECTORS ACTIVE WillL PULL TERMINL 27 BELOW-1S
/ [€)) \ VOLTS 10 STARY THE 10 MS 2 OUT OF b TIMER. THE OC [NPUT AT TERMINAL
] APPARATUS LIST 23 15 ORIVEW 1M PARALLEL WiTM THE SIGNAL DRIVER ON 8261 AND THE
- — VARIOLOSSER COWTROL BMPLIFIER OK 8260. WHEN THIS SIGNAL 1S APPROXI-
aesr o, MATELY EQUAL TO O LARGER TMAN THAT NECESSABT TO START AGC ACTION -iN
Lapaciton RESISTOR (LoNT) soINT) THE VARIQLOSSER. THE 20 MS 8C SiGNAL TIMER 1S SIARTED. TNE (NPUT AT
; ; TERMINAL 20 PERMITS THE AC SIGNSL TIMER 7O BE STARTED BY A DC S(GNAL
ESIG oo OESIG 3
E : o~ = 2L IN 8 TEST STAJE. THE QUTPUT AT TERMINAL 8 WiLL ORAW 8BOUT 6 MA FROM E
3 7016..619 1S KS-19150 12,100 GROUND THROUGH & FERROD SEMSOR 1M THE SCANNER. HEN NO SP 1NDICATION
€2 701, 511 Rl TITER2K KS-20616 L1A 28.7KQ 15 10 8E GIVEM (O OUTPYT) aND NO CURRENT (1 QUTPUT) FOR SIGNAL PRESENT,
3 SI200- 2RO~ 026 R1? X5-19180 (2,100
ca 53544 R13 ke X5-20616 L1A 21.5%Q CPERATION: THE 2 QUT OF 6 TIMER IS SIARTED wMEN INPUT TEAMINAL 27
cs r01¢, 511 R19 TITH-380  KS-20616 L1A_8250 COES BELOW -°5 VOLTS. TRANSISTOR Q1 CUTS OFF PERMITTING C1 10 CHARGE
- s $946_.019 R20 TIPGL KS-20616 L1A_ 10RO TG THE REVERSE SREAKDOWN VOLTAGE OF CN2 (BBOUT & vOLTS). WHEN CR2 —
. 24 594G, 147 A21 TITR2L XS-20616 1 1A, 14.7XQ COMDISCTS, Q2 SATURATES TO MAXE ONE INPUT TO 4N AND GATE ACTIVE. THE
D100f R22 K5-19150 L2, 4700 BC SIGNAL TIMER 1S STARTED WMEN THE RECTIFIED SIGNAL FROM TERMINAL 23
DESiG conE . CAUSES Q6 TO CONOUCT WHICH iM TURN CUTS OFF Q7. THE QUTPUT OF Qb 1S
At pepy: FILTERED BY R11 AND (4. WHEM Q7 CUTS OFF, C3 CHBRAGES VIA R12 FROM -30
F a2 asac 1RANSISTOR TOMARD GROUWO. AT BBOUT -15 VOLTS, 08 CONDUCTS TO ENSBLE THE SECOND
o el Wt 0ESIG cone SIDE OF THE CR3 - CRA AND GATE. Q3, FORMEALY SATURBTED, CUTS OFF T0 F
cra asac ar 98 TURN ON Q4. THIS, IN TURN, CUTS OFF QS5 AND NG CURRENT FLOWS THROUGH
s - hot THE QUTPUT TERMINAL. WHEN E1THER TIMER INPUT CEASES, TMAT TIMER 1§
A6 b RESET QUICKLY AND [HE AND GATE 15 DEACTIVATED. THIS TURNS OM Q3 AND
cr? byt TURNS OFF Q4. C2 CHARGES FROW -15 VC.TS T0WARD GROUND &ND TURNS oM
- cre 0 QS TO ORAW OUTPUT CURRENT AFTER IME RELEASE DELAY (NTERYAL. -
Ry %
cr10 97
Rt ] "
12103 Q9 292
G R’ 4sac NOTES: G
RESISTOR 1. HORIZONTAL MOUNTING CENTER 0.8 INCH.
Esie case 2. UNLESS GTHERWISE SPECIFIED: .
At TIPMLSLKS-20616 L1A 21, °KQ RESISTANCE VALUES ARE I OWMS,
- R2 DIPRFuE KS-20616 LIA. 26 1KQ 29 , CAPACITANCE VALUES 48€ M MiCROFARADS, -
RS TITCMLL KS-20616 L1A,26 k@ VALUES PRECEDED BY IHE SYMSOL +(PLUS)
Ra X5-19150 12, 4700 OR -(MINUS) ARE IN VOLTS.
RS K$-19150 12,100 SWE |
%6 KS-19150 12,4700 _ P R20 & CPS A268 94 o
R? IITRTH4L KS-20616 LIA 31 6XG : - - . a1
H va 5-19150 L2100 ) (TEST 2 oK REPLACES $0-1102-01-8153 AND 8154 H'
: R9 TIMHGL KS-20616 LIA, 1OKS POINT) ; _
i N R10 KS-19150 L2, 4700 R . )
A1 TR KS-20616 LIA, 10KO —— — — — T _—— CIRCUST PACK SCHEMATICS .
I R12 X5-19150 L2, 4700 T.’ )7 [9 !“ ,‘ ]z : @ SD-1A102-01-B266
R13 TIP3 K>-20616 LA, 1370 v
R1g TITHLOK KS-20616 L1A, 100 T C10 -1 -30 -42 -48 . 7
: 4 BELL TELEPHONE LABORATORIES 6S e
o - " T S:TTWWW. ONECIOTS. oY,
I 1 ' ] 2. 3 1 4 l | L3 I 6 | 7 ! TCTLigary htip -~






