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1.0 GDEliL 

Tbi1 diatributor eona11t.a ot 1 
60 0 15 2 control c1rcu1 t and a 60015Ja 
Ha, triz Card tor e1cb 500 nuber1 
eq u 1 p ped up to • aa:riaua ot 10 .000 
nuabers.. &dd.1 Uoml d11tr1butcra Olla 
be equipped tor aulUplt ott1ce cod ... 

The Matrix Card 11 equipped with •triJ: 
tor 2 Teat D1atr1butora. Tbt 
D1atr1 but or can b• control led fJ.""O;m a 
Teat Board or troa Yariou1 lutoaa Uc 
Lin• Te.stars a1.nut1ct.u.rld bJ Tarad::rne, 
Ve,stern !lectr1e, Jadatir, Lordal, etc. 
See appl iea ti on inloraa tJon below tor 
addi t1onal intonaaUon. 

1.2 l.PPLIClTIOIS 
l. Teat D1atribu,tor Opu·aUoa 

Tbe I T!C Te!t Dht.ributor cont.rola 
the estabU !a.ent of a aetal Uc t.est. 
pa t.b fro• a Teat Board or lute.a tic 
Test Unit to a sub.scriber Une t•rainal 
via a Test Connector. It allows tb• 
t • • t P • r' on or l u to T 1st Unit to 
co nt.rol tbt Test Connect.or tor m.mber 
selection, including 1.ncruental m.:mt>ar 
and/or level ad,ance 1 and cont..rol of 
tbe line cut.ctr rel.11 tor tuUng 1D or 
out on tb e sub.lcriber line iii 

la ta cc.patibl• vii* ebctroaecbAD:lcal 
Te• t C:o 1uu1ct.ora that are 41reot 
control (•ecbanis• onlJ) or 1nd1r•ct 
control (loop dial tog) bf at:-ap opt.ion.. 
It noraallJ select.a a Teat Connect.or 
vith 2 dialed digiu, hove'f•r, it can .*.: 
be optioned tor a,ingle di&it operat.1.0n. 

_, 
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c. Yer1ttuUon Dlat .. O,.raU•n 

The unit ••7 be arranged 11 u s1ag 
Insta.l ler viring and atrapplQB opUooa, 
to function 11 a 1 digit Selector to 
access Test D1str1butor1 asaianed to 
ditterent Ill codes 1n large 
excbanges .. 

Tbe unit ••1 b• arrAui1ed to M 
accessed •la an iacoaiq TC ••leetar l•••l tar operator nuaber writtcatJ.oa, 
b7 Ioatlller v1r1aa op,Uou. In tail 
appU cation, tbt Oparat(N" 1a c1pac1t.ar 
coupled to tb• dialed ouab1r tor 
transa1sJ1oa. SuperYi1ion 1a extebilld 
to tbe Operator to indicate tbe dilled 
nW1ber 1 :s busr ... 

10 .. s• 

FIGURE 1•t 

DI l'*lRIX KUUIN3 

C2 TEST DISlRI > 

~------------------------ 23~----------------------------.1 
1--------------19·~----------............ 

TEST 
DIST. 

600152 

1 2 

MATRIX CARD 
600154 

ADDITIOttA~ KA.TRIX CARDS (Z3 11 tag,e) 
FOR TOTAL OF 5-000 NU,..,ERS 

ADD 2ND CAGE TO INCREASE 
TO 10,000 NUMlERS 

( SOO NU>llERS PER CARO) · · - ·- ~ 

. ·, 

.. 
10 . 
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2.0 DS!ALUTIOll PfOWTlOI 

2. 1 MounUn& 

Tb• 600152 al'.d 60015Jl o1rcu1 t 
ca!"'dS •u.tt be 11o:11ttd in IT!C card 
cages sooou-1 (19•) or 5000.- ... 2 (23 11

) 

vbicb bave 1 cap1ctt1 or 10 and 12 
ca~espeot1'ely. AdlJ:l't!l!u .. , are 
avail able to aount ei tber tbe 19 111 or 
t,be 23 111 cage on a 27" or 21 1/2111 relQ 

!"&Ci:• 

1 9 rt. rel11 raci vUl bold 9 eagea. 
10 11 rt. 6 111. relar rick vill bold 12 
cages. See Fil 2·1. 

2. 2 ha.:11.;1 l rower 11r11.1 

&acb Test Dhtrlbutor has a 3/ 8 
••P· tuse on tbt tireuit card. Th• 
card cage au.st al• ))I tu'8d 1.t tbe b&J 
ruse panel to prot,1c\ th• wiring and 
eo iu:aec tor 1. The X1tri1 Cards are 
pover ed troa tht Ustributor.1 aod 
t.herelor• not tu!ed. 

f"Qse the cage ot 2 1u.1tributor1 vi tb 
one 2 up. fuM 01 the b.r tuae panel .. 
Vse no sa11ler th• 22 1~ngt paired 
lid.re tor feed troa bl1 fUH panel to 
ea.,ge ... 

2 .. 3 11riq 

ill Installer wiring 11, vitb 2a. 
gau&• bulk cable Ill.rt: 'ilil'apped direetlJ' 
to th• circuit cart 1dg1 ccuinec tor a. 
.see: PiP 2• 1 and 2-2' tor td&• conmctcr 
pi,n uaignllent.a. 

.ls .s:i&DJUta t ot Tl °'"'' and I 0- 9 l t Ida 
from teat Dis trlblll• b Ml tr1:a: cards 
1.1 per ucballl• ~ rtquir•ent.I. 
Jo aot eolltuM pi1 t .. 1:Ut;J aart1n.g11 
•• •• \.r1X card• liD ti.1•• D1L111>•r 
aaa:I &•~uit•. 

Vir• Tl 0... 9 llad1 t,e ti 1 or 2 on A 
M• t.r 1:1 card 'o c·trr'titpoad to t!l • 
'nousa.nd•' aroup u&tp.td. A aa triJI: 
card can be uat1•1• to onlJ 1 TB 
(thousands) group. JG· not, attampt to 
ais dltterent tls:01J1Udd1 H tbe saae 
aa tz"·iX card. 

Vi Ni I ()...9 hada t.o 81 
asa11n •a~ndreda' 
dr1v1n1 C60015JI 
1ntoruuon. 

buple: 1 1600 Te.ra:inal uch~<C• 
DI - .-000-.\999 I 5100-5'00 

Ma t.ril: Card,s 1 & 2 are llu::1 no. VP 
Ma t.r1 J: C.ard..s 3 • .1& &r I 5xn DO. &rP 

VIII 

Piela TO 

TD ,, D 12 lUTID J>D 
PD PD CUDS 

TB-Ji 1 I 2 m-1 
- ma.at 1 ' 2 !B-2 

TB-5 """ 3 ' • 111-t 

- 'f'B.5 3 • II TB-2 

so 1 11-1 
BO 1 12-1 , 1 I: 3 11-2 
1 1 ' 3 az-2 

2 1 ' 3 81-3 
2 1 ' 3 B2-3 

3 1 I 3 11-1' 
3 1 ' 3 82 ... JI 

" 1 ' 3 81-5 

• 1 ' 3 82-5 
5 2 ' " B1·1 

5 2 ' ii B2-t 
6 2 ' - 81-2 

6 2 ' " 112-2 
1 2 81-3 

1 2 B.2-3 
8 2 11-11: 

8 2 112-JI 
9 2 81-5 

9 2 B2·5 

All l•ada dea1aut.ed TO MDII on ftl., 
2-1 are •Dl t1Pl•d to all Ha t.:r1z CarQ 
equipped. 

Lead a deaigna ted FI0,11 PllCBIJHIG 
BQUIPMDT are troa Test board or &uto 
Teat Unit or terit1cat1on ~-
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To Test Unit for 
Test Unit tontro 1 
of Test Connector 
{See Figure ) 

ro 
MAD.11 

CARDS 
AS 

llEQUIRED 
BY 

NUMBER 
ASSIGNMENT 

TO 
MATRIX 

(Direct Control 

TH-0 
l 
2 
3 
4 
5 
6 
7 
8 
9 

B-0 
1 

3 
4 
5 
6 
1 
8 
9 

+ TEST 
- TEST 

z 
p 
v 
R. 

TST Id ------ F 
SUPV !A! RST 

BT 

F.lOH 
PIUtCUDllW 

EQU1PMEHT 

+ LDfE NRV 
- LINE nv 

!C 
C/P 

+ TEST 
- TEST 

+ LIM! llV 
- LINE RV 

l-
2-
l-
4-
5-
6-
7-
8-
9-

10-
ll-
12 ... 
13-
14-
lS-
16-
17-
18-
19-
20-
21-
22-
23-
24-
25-
26-
21-
28-
29-
30-
31· 
32-
33-
34 ... 
35-
36-
37-
38-
39-
40-
41-
42-
43-

-1 
-2 
-) 

-4 
-5 
-6 
-1 
-8 
-9 
-10 
-11 
-12 
-13 
-14 
-lS 
-16 
-17 
-18 
-19 
-20 
-21 
-22 
-23 
-24 
-25 
-26 
-27 
-28 
-29 
-30 
-31 
-32 
-33 
-34 
-35 
-36 
-37 
-38 
-39 
-40 

To Matrix 
when Test Unit contra 1 s 
test connector 
(See Figure 6) 

-C- TO MAn!I 
(Indirect Ccmtrol Only) 

-41 PA 
Mt 

- BUSI 
PADL -42 

-43 

l\ISTALLERS WJRINIG SIOE 
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I 

+ 1- -l + 
FROM 2- -2 FROM 

TST DIST i 3- -3 a TST DIST 
12 p 4- -4 p ll 

(MULTIPLE} v s- -5 v (MULTIPLE) 
R 6- -6 R 

i- -1 R 
8- -8 v 
9- -9 p TO 

10- -10 i TST 

11- -11 - CONN 

12- -12 + 11 
13- -13 R 

14- -14 v TO 

15- -15 p TST 

16- -16 I COHN 

17- -17 - 12 
18- -18 + 

Hl-1 19- -19 H2-1 
FROM Rl-2 20- -20 B2-2 liOM 

TST IHST iil-3 21- -21 U2-3 TST DIST 
11 Bl-4 22- -22 H2-4 #2 

Bl-5 23- -23 H2-5 
ni-1 24- -24 TH-2 

25- -25 
26- -26 R 
27- -27 v TO 
28- -28 p TST 
29- -29 a CONN 
30- -30 - 13 
:u- -31 + 
32- -32 R 
33- -33 v 
34- -34 p TO 
35- -35 I TST 
36- -36 - COMR 
37- -37 + #4 
38- -38 i. 
39,_ -39 v TO 
40- -40 p TST 
41- -41 I COD 
42- -42 - #5 
43- -43 + 

INSTALL S WIRING SJDE 

~- ,., .. 
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l , 
+n::rr 
-TUT 
v M)T£ 
Jlil ! 
l ,. 
'!'>4( ) 

lrH l 
NO 
~u 

M:l 
Ml 
1!44 
H$ 
!i'i-6 
M'l' 

Hit 

Wt 
'l'lU 
'OH 

HO 
f'H 
Ml 
H3 
M4 

Ht 
joj6 

H1 
Ha 

Ht 

*1rU~ 
~. FOR MON~ lt('tElltll ~SS + UM: F"fN• l 3$ 

-LIE PIN Ullt FOR ~ A(;(;t!S + 1..:N 
PIM A""··l..M j;/ll!l!il il.42 

l. FOR Ol!iftT ~ USl PiH A :tt. Fo.lt 
~-~UU.P'IHUt 

~~ff1()1111!1 

r i • s , 

TO 01"HIDl MATiiib: ~S. 
2~-?ER~OS 
~~ O•F l'E$1' G;:.wNECTOllS. 
W!Jiil!E~"!'[~ 
L..£t.D 'TO~ PA:M Of ~ 
~1!111U...T'!F\,[~~-

UE rt°""~ M.U1"VI 
FQ!lil c~•C-T!ONS ro ~ 
tCNNECTORS. 

3. FOA -~· ~ .;tTM,P Ale-I All 
'f~ USI UM> ~ tO -QiPft OF TD1 
~Olt. l...atl V mu.. NCff I( USEO. 

4 • 1il'EF't.'R TO APPUCAT lOM l)RM'!NG:S. FOR 
~~I!! ._.G FOR MJTO tES'f ~S. 
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J)&!Cll PT JOI or LJJ])S 

.& 1 - fl p or +Li•• tree Auto T11t \lai t 
vben Auto Test Unit eont,,roh• tb• 
Te.st Con.oe:ctcr. 

J2 - 11 q or -L.1•• f?"c. Auto THt Dc.1 t 
vbe n Auto Te.st Oni t ce>n t.rol;s tae 
Test Connector. 

13 - Spare 

&JI - Spare 

15 - Spare 

A6 - noeauda o - Output to Matru 

&1 - lbouMada 1 ... Output to Matri.i 

aa - noa sa.ad.I 2 ... Output to Ma tru 

19 - Tbou u.nd.a 3 - Output to Ma tri.1 

& 1 o- nous.ad• ' - Output to Matrix 

111- ftouUlldll S - Output t.o Matrix 

A 12- Tbooaa.Dda 6 - Output to Ma tr ix 

A 13- Taousand.a T ... Output to Ma tri.1 

114- Tboasuda I - Output to Matrix 

A 15- Tbou3alldl 9 ... Out.put to Ma trill'. 

A 16- Hundreds O - Out.put to Ma t.ru 
& 17- ihtndreda 1 ... Output to Ma tr ix 

& 18- lun.dr Ida 2 ... ()utput to Ma tru 

A 19- luadre4• 3 ... Output to- Ml t:'1X 

A2 0- h.adred• ' ... Output to Ha tr ll 

&21- Bundr.cl• 5 ... OUtput to HI t.r1Jt 

1.22- hndreda '· - Output to Matrix 

&23- luadreda T ... Out;uit to Ha trix 

12'- Hundred• I ... Outp\lt to Matrix 

.&25- Hundred• 9 - Output to Matrix 

,.,.' 

426 + T •at - ~u . . . 
Subacr1b4i.r U Dill Wl•33 .. " 111r; 

&21 ""' tee t • ( t 0 8: I tr 11: ) 11 D .. :& t 1;:• 

Subscriber UM under -r·eat. 

128 J • ( to •a tr 1 x) S .l. ,,,. •Ii or 
rele1.1e, of Direct Con Tut 
Co n.IleC tar 

129 P - (to Jht.rix) Sleeve to 
Subscriber LJM undt:r Teat 

l30 I - (to ••t.r1x) Verttoal of T•t 
Co1u1ector. Tb• t•n• d11it. ta· 
pulsed o••r ~1• lead !a di r"tll't 
control opera t1on. In 1Ddireet 
control •1•t••, tb1• lead 1• 
11ulUPl•d to t31 then to th• T.t. 
Concectcr liQS. (lo oonmct.101 u 
••de to th• tip ot th• teat 
co £lDlllCtcr. ) 

131 I - (to Matrix) lot.arr ot Tut 
Co:ruieotor. ft• unit• d1g1t 1• 
pul :Hd o••r t.b11 lead ta dirtiet. 
control op;tra \ion. In 1ndirHt 
control a7st1a1, t.h1a lead ta 
aul tiplied to 130 thee to t.be tut 
Connectcr ling .. 

132 P - To taat board. Ground applied 
to this lead eau~!uta th• Ttlt 
Di stributar to OJHUl the Tip l l1ag 
to t.be lin• .. 

433 IST • Suptn13or1 l&J .... KachJJM 
St.art 

JJJJ Br ""' Sup•Mi50l'1 Bq 120 IPM...., 
Ton• 

135 + Line llf - Precedlng .qui~ 
Tip ot 1cur·rev1r11q ace••• tr9 
tut beard or lute Teat Unit. 

A36 - Lia• 111 - Prt·ced.1na equJ.pMaL 
Ring ot lon-reTerai11 ac()8a• traa 
teat board oe Auto Tut Unit. 

A37 BC • Pr iced! n.g equ.ipaent. Grom!ld 
output troe thia lead 1ndi oatea a· 
bua7 line or buq te.t. co:nnector • 
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i38 C/P • Prtc.di.q tquS.peent. Slee11e 
or Ttat Di at.ributor 11 a.rounded 
ldlb• distributor ii aeculied. 

09 • Te1t ... Preceding equipee:nt. Tip 
ot SYbsertber UM 

A•O ... Ttat Preceding equipae.ot.. ling 
of Subseribe·r Line 

A• 1 • L11• If ... Precedin& equipment .. 
Tip ot Bner"slng aecua from Te1t 
Board, .luto T11t, Dait or 
Jerl!ieation Trunk. 

M2 - Li•• If • Prectdia& equtpaent. 
11 n.g ot lever liq 1ccea1 trc. Teat 
Board, Auto T11t Unit or 
ter111cat.1on Trunk 

lll3- Spart 

B1 Tip or + Li•• to Matrix vben Teat 
Unit oontroll tbt test Quuiector 

82 11.. or - Liu to Ma tru vben Teat 
Unit C(Hltl"ola the Test Conoector 

13 - 126 ... Sparu 

828- - c o:r sleeve ot Indirect control 
teat Connector. (To Kat.ru) 

829 • 131 • Spara 

:MO- Spare 

M 1- ra tr-ca 1a:1 "~" hMl 

M2- Spare 

M3- -'I DC tree IQ fUM hMl 

2.JJ St.rappiq 

A. Ttl• 500152 T11t Dhtributor card 
aust IUlH certain 1t.r1pa to cv:staaue 
1 t tor aoae t7pe1 lo I:sus~taller at.rap• 
are required tor 2 <Hait direct 
operations u used vitb lT!IC !HS. 

, .... 

St.rap ae~1ng to T1ble 
2 ... 5 QI 

SftUPDG D:SDICTI08S 

IIDil!CT C(JfrlOL Strap P1 • P2, 
T&ST COll!CTOIS D2 • D3 
(A!, VE, 111., ITIC 
l?T-S! SC 30161) S.e lo~ 1 I 3 

DIRECT CCllDOL Strap P2 • P3, 
TIST OOllltTOIS D1 • D2 
CITIC, ITT, GIC, 
Pleaae7, 111, STC, 
BPO. &: 302-8) Se• lote 3 

POLSIIG MllBCI> Loop .... Strap 11 to 
( IIV ilJl) B2, Ord OD ling • 

St;.r IP 12 to 13 
See IOte 3 

POLSIWl LOOP Strap l1 .... J2, 

(IIVAJU>) A3 • '" 
Leas than 1500 oba (Do not iu1 vitla 

IA TTDI S!ilCB 

TEST S!LICTOI 
SINGLE DIGIT 
OPEltATIOI 

Y!lU1ICATICll 
:OIST'.IIBOTOI 

IOTJCS: 

&T) 

Strap BS 
Provide• 500 oba 
t.tter,r on C wire 
to pr ece;d!ng 
tquipMDt. 

St:-ap Output.a 1-C 
t.o IApuu 1 - o 
as requ1r•d tor e11t 
t.brou1b to 
applicable leTel.1 

Strap C 1 .... C2 • 

C3 - °' See Jot• 2 

1. On PCI 299152 leT It and. earU_..,. a 
track nat b• raoYed betwu PMD 
P2 and 3 . &Ad al 10 be tw• • pad.a 11 
aDd D2. 

2. PCB I•• ll and earlltlr turd C1 - C2, 
C3 • Cllt built into the PC ~. 
Capaot tor a C2 and C3 au at k 
reao•td troa autou tic teat •alt 
appl 1ca Uona. 
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] 

3. lutoaat.ie T1°lt -a.u1P1••t coaaonlf 
pul 111 aroud •• IS.11.. Cb ec k 
equipHat btJJ1,1tatetlf. 

I. 111n1 ID-I Jiil Dt.1triM.tor •• 
Salee tor 

for 11 ngh Gl&l t cut tb rough, 
strap all used d.tptJ O·O) to their 
res pe c t1 vt hr1JllJ posts (1-0) 1 n 
600152 .. 

Inatalltr con1MU:01.1 fro• 1elector 
teat D11tributor II r·elar u tr ix aa 
tollf.'NB· 

Tb• 60015-' 1uat 1lrl 10dltild vben wied 
tor a1D&h d1&1t cu1t Uarc.n:agb, bJ 
sbortina diodea, M, D3, 15, 1n, D9, 
D 11, D13, D15, 111. and 119, vi th a 
atr llP vtrt. 

Selector ·r. lltrb Piaa 

116 (HD) 
17 (TB1) 
18 {!82) 
i9 (TBl} 
'10 (?B-) 
All (TBS} 

I, .. J. 2• (tl-1) 
111' I 19 (11•1') 
J tr I 20 011•2) 
l ar I 21 (11-·3) 
l ar I 22 U11--) 
Ir I 23 011•5) 

In tlda 1ppllcat111t, Ult f1r$t d.igi t 11 
pulsed into th lblribut• and stored 
in U..• TB counter .. It U. er.id ot tb• 
t 1r•t digl t, U.· exU ga te1 are 
operated to all• D:e utrix relaJ to 
operate v11na th· B ltd out ot th• 
Diat..ri'butor ud Iii !II lnd detel'9.ined 
bf Ui• dialM dl&lL lb.e utrix relais 
open tA and vill 111111• •Ul t:be loop 1• 
opttned on tbt + I• Li• lllda. .ldd.1• 
tioaal pulaiq idt Ul11 dreui t vill 
not aft.ct t:Dt •ltdlul ulrtl relqa. 
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I 
'I ~1 

l 

c11c1n 11acnn101 

JUirlC.ITIOI 01 TD! JDDDVTOI 

600152 I 60115• 

3.0 Pover 01 

Vben tbe eircuU Hrd is plugs;ed 
10, tbe POl (Powtr 01 ltLHt), vill 
•o• e nt.arU1 u:rk tbt ILS and ILS l eada. 
Tb1s re:sets Ult circuit to tbe idle 
condition. 

3.1 s.eu.ar• 
A loop 11 recti'ftd 11 the + and' • 

Liii t.erai nll1. ftiJ opera tea tbe 
Pul1t Control and Ult II ( Seiaur1} 
latcb. 

The SZ latch Htl P,t Seq. Ctr. 
( Sequen.ce Counter}, 11 Sore IP and B 
store rree to opar1t.1. !b• SZ la tcb 
also operates tbe It r11la,. 

lela7 Bl operates, rt111•1nl tbe idle 
batter1 and groundill Dll C/P lead. 
Tbis bolds tb• preettdl• 1quipaent (it 
required). The PulH etatrol atart.a 
the IDT (I ntar-Di.gi tal ~) • 

Tbe IDT opera tu at illt end ot an 
approxiaa1tel1 15& 11 delay aod 
operate" M H Gen.. 11. 

T b e p u l s e G t n I 1 J•ro d u c 1 s 1 n 
appro:daa t.1 2 as pul.M 'lldth vill step 
the Seq. Ctr. to poatt:ln ft. 

Tb• Seq. Ctr. on po1Uln 11 ena bl ea 
tbe 18 Store Count.er (Cl) .. 

3. 2 lecdv1nc Hrat Hill 

Vben tbe tint esti la dial•d.,. 
th• loop on tz':• + and ""' IJll t.nlina.11 
are opened and recl<U11ell _. tor eacb 
pulae ot th• digit d.lala& 

On the tirst edgt ot &Ill tint puls•, 
tbe rulse Control reaa •• IDT. Th• 
IDT tdll hold oter tb• ti pulses. 

.. 
...... 'It 

hcb pulse will bie count•d 
bf tb • TB St.ore Couat.er. 

At tbe end ot ~· d..tgit. 11 and 1 delq ot 
150 ••t t.be IDT act1,1tat~ui wbieb 
oper1te3 MM C.n. ft., 

Pulse Gen.. 11 produces a 2 aa pulu 
vhlcb adf1nc1s tbe Seq. Ctr. to 
position 12. 

Tbe Seq.. Ctr. on poli tion 12 diablu 
tb e CE ot tlu TB Store Counter ud 
enables the Cl of the B Store Count.er. 

Tb• tir•t d1&1 t d1 •l•d ia DOV loctld 
into tbe & star• Cou:nt.r. 

lDJ t!Nt di1it stored • ., be UMd to 
• c:n.t t- tbru 1 to a Teat Conn•ctor '' 
1tr1ppt ca tbat d11i t terminal to tis• 
rup.ect.1•• input temu-l. 

Tbis will opu-at• Pulse Gen.rater 12 
vbicb vill advance tbe Seq. Ctr. to 
po '1 tJon #3. Tbia disables tl\e I Sf;(re 
and ope r 1. t. e 1 tb • T! I ( tt r•i aa. te 
la tcb). 

Vb en the c1rcv.1 t t11u·,11ina tea,. tht 10 
Tera .. vU l be aarked along vi Uk tie 
dJ al ed TB d1,g1 t .. 

Tbla ope.rat.Jon 11 u11d vben th1a 
circuit la arranged to aoceaa Tut 
Distr1butora in •ultipla Ill co4• 
ex c.b a.nae a • 

VbeD tile HOODd d.igit ii dial.lid, 
the loop on t:b• + l:ad ... LD! te.rmimla 
are opened and recloaed cn:u~• tar Mob 
pulse tJt tb• d.lg1t dialed. 

On tba r1r1t. edge of th1 t1rlt pul•, 
tbe hla• Control raebs t.b• IDT. n.. 
IDT vill hold o..- the dial pul sea. 

!acb pula• will be counted and at.ere 
b7 the B Storti Cow.it-er. 
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At Ua• end or t.b,1 digit. and a delQ or 
150 ••• tb• IDT 1cti•1t.11 wbteb 
operata Pulse G•n .. 11. 

Puls• G•n. I 1 produces 1 2 as pul •• 
wbtcb 1dv1acea tb• Seq. Ctr. to 
posiUOD #). 

Tb• Seq .. Ctr .. on post ti<Ul 13 disables 
the Cl of tbe B Store Counter and 
ope.rat• tbe TD {Tenal.n.at.e) lat.eh. 

Tb• second digit dialed in now locked 
into t.b• B Store Cow::ater. 

3.5 teraiuUo• 

ne Tll latch operate& tbe Tll 
1nvert1 vbicb enablH tbe 1B I B !xi t 
pt.a. 

Tb• n A I Ir.it gates •ark tb.t tvo (2) 
digits at.ored to the Matrix (60,01511). 
Tb• operated Matrix relay co•plet.a a 
patb to tbe selected Teat O::>n.nect.or. 

Tb• Te•t Connector ia tut ed tor an 
idle condi uon Yia lead •z•. lbMnce 
ot a ruiativt battel'7 indicates an 
idl• circuit (trunk) and resistive 
l>a t tAl7 tndi ca te! 1 bu 11 circuit. 

Tb e Seq. Ctr.. prepare.a t.be pulsing pa tb 
to t.b• •v • ter11 inal and ope:ra te.s tbe 
Del&J (approx1aattl1 72 u) .. 

Pr10!" to the op1r1Uon of tbe Dela7, 
the trunk 13 tested tor Bu SJ' or l dle 
coDdiUOL 

If t.be trunk 1• bu17, a path 1a 
prepar1d to operate rtla7 TBI at th• 
em .r tile del11. 

It t.b• trunk is Idlt, 1. p.1. tb 1• 
prepared to operate the Tl•I (trunk 
Idl•) latch. 

Tb• Dela7 operatea tb• teat-T 
(Teatrtr'Wlk) latch. 

..., truJak 
lel•J' TB! opera.tea and retu.rna 
levers• Ba tterJ I: Bus1 to DI to tb• 
accesa:Lng equi19ent. 

. ...... 

Pa9e 12 

Tnak Idle 
Va tcb. R•l optrat.ea, r•CYl:I I.ST~ 
di ublu tbe opllirlU pa t.b tor relcJ 
TB!, and ui.ablt• tbe PLS pat.b to 
ten1imt.e illl'f 1111 or •1•. 
I 0 TI: It trunk 1111.a lnu1, tJile 
1.ccu11DI equipaent ••1 bold tit• 
connect.ton until tbe truu goes 
Idle. &t tbat t1H1 tbt Tl-I lat.Cb 
operat..es and relQ DI rester•. 

3 .6 leceJ:dq tile ftJ.H D1&1t.-or -r 
Tersi.UtA hld.11 

Vhen tbe 41&1 t 1• dialed, th• loop • 
tbe + and • Liii t1r.11nal1 ar• ~ 
and recloaed once tor eacb pul• ot tllllllll 
digit d.1al.S .. 

On the tint edg1 ot tbe tlret pula, 
tbe Pulse Control re•t.I the · IDT. 

Tbe IDT vlll bold O'f8r tbe dial pul .. 
and reset.a ~· Delq (72 u). 

!acb pulse vil l be 1xtended tbroq:ll 
tb 1 s c 1 rcn:ai t to tb • 11 1' • te rai 1.al 
(ground p;J.tea) tbroua;h the •atru t.o 
the aoces~ Teat CDn.nector. 

Vh en the T11t Connector ia no.r•allr 
loop cont.rolled, (VE, ITL., A!}, WI 
ci:rcui t pulses ground on t.b• lio.g ( ... ) 
aide of t.be liae to t.be Te:st O::il:i.J)ltct.ar' 
A relay rat.her t.bu 1 loop. Thit u 
done b7 st.:"app1n.g t.be Y & I outpyt,..a ti 
tbe Tut J)istr 1 but.or toge th•r on U• 
ed&e connector. 

At the end ot di al ing, tbe IDT vlll 
operate PulH Gen. 11, an.er tbe 150 • 
delay. 

Tb• Pu l 11 G••· I 1 vil l produce • 
1pproxiut1 2 •• pulM adTanoiq Ul• 
Seq.. Ctr. to posi tiOD '"· 

Tbe Seq. ctr., OD poa!Uoa '"· dt•bl• 
tb• 111 1 11 t•l"B1Dal pulsing path ulill 
enable.a the 111 1111 tera!Ml pa th • 
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lleelr1JC tit• roartll D1&1 t-or •t• 
,,,..,. h1•1q; 

Vb•n ta• digit 11 dialed, tb• loop oc 
t.h• • and .. Lii! ttl"111Dall ar• OJ>!l!Ul!illtd 
and recloHd oDC• tor eaeb pul ae ot tbe 
digit 41&led .. 

Oo tbe first edge ot tbe first pulse 
t,be Pulae Cont..-ol re•t:s tbt IDT. 

Th• l])f will bold o••r tbe dial 
pulses. 

Saeli pulH v.Ul be 1xtend1d tbrougb 
tbis circuit to the 1 1 1 ter•inal 
(1rouad pulses) through tbe utru to 
t.b• acce.sHd Ttat Connector. 

lt t.be end ot dialing,. tbe IDT vill 
operat.1 after tbe 150 •• delar, and 
operate tb• PulH Gen. 11. 

Pul ae Gen. f1 will produce aa 
approxiaate 2 •• pulH adnu:a.cin.g tbe· 
Seq,. Ct.:'. to position 15. 

Tb• dialed line circuit h te!ted tOt: 
u Idle Condi Uon .. 

3,.a TtaUaa I.Jae Dill.Id L1n• Circuit 

ft• Seq .. Ctr .. on posi tJon 15 vill 
disable tbe 11• tel'91nal pulsing path, 
enablt tbt path to t.l::le 1111' 1 ten11nal, 
prepare tbe operation ot latch ZR fl 
(it required), and operate tbe Dela1 
(72 u) .. 

Th• dlal•d 11 ne eircui t is bu s7, a 
~d rill be on te:sinal •p• .. 
&t ter Ula DelaJ, ( 72 ••), lel •7 UI 
oi:erated eaustng rel11 mt to operate. 

T:bi• returns IJJ to tll• preceeditll 
aqtdpuent. 

•oTI: u th• l!M circu.1 t vaa bu st, t:b• 
acc•••ing equipaent aa7 bold t•• 
oon.nect.101. w:sUl ti• liM circuit gOM 
Idle. .lt tbd UH, th• CT r•laJ will 
operate and rela11 LB? and Tit 
reat-OC"'•. 

3.9 Idle UM Clrotd\ 

Tb• Dtla1 (72 u.) operatea c.au.1111 
tb• CT htcb to activate, vl\lcb operat. 
rel1.7 CT ud lateb CTI. 

Rela7 CT 1round1 tbe line c!rcutt ~· 
t.•r•1 nal and cuts tb• .... and + Tut 
leads t.bf'OU&b the Distributer. 

La tcb CTA dlaablea t.be output of hla 
Gen .. 11 and trazud'er1 th• pulainc s-a 
t roa tb 1 •y • terai nal to t.be •1• 
teratnal. 

3 .1 O Select1ag iaotll•r Li•• 01 a.. 
Saae L•Y•l ot tbe Teat Co..,...ta" 

Vhen tbe test board operator 1ua 
coapleted teatiq a line and d•11ru Lo 
advance tb• test. oo~ctcr to a lJ.DI • 
th• sue lt'ftl, th• operator dial.I -
di g1 t correapondin& to UI• requ!Nlld 
nu.aw ot atepa,. 

Vben tbe d1g1 t 11 dialed,. Ule loop ta 
tbe + and ... Liii ter.tnal are o.;>t1* 
and reclosed o~ tor nob pulM ot Us• 
digit dialed. (!xaaple: 5 pula.ea tr 
a dig.it. 5). 

On tbe tir:st edge ot the tirst pul•, 
the Pulse C!ont.rol r&Mta the IDT. 

Tbe lST will bold over th• dill pulas 
acd re3et t.be 0''1&1 (72· as). 

Tbis also relea.tea the CT lat.cb. ?:JI• 
CT latch releases the CT r•lQ vh!tb 
r •• o• u around troa tbt 1e1std HM 
ci.rcu.1 t "P 8 t.et1li ml. 

!1.cb pulse will be extt·M•d t.bro;ck 
th.ta c1rcu1 t to the •1• teraiul 
(ground pulua) to th• aeceaaed tlll't 
Con1l!i11u::rtor. 

lt tile end ot dialing, t.11• DT vill 
operate., att1r a 230 aa delq. hlM 
Gen.~ 11 will not operate. 

The IDT alao prepares tbe CT Lat.ch hr 
operauna (it LDI) and operates la• 
Dela7 (72 u). 
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ti b'C '~' ,1; • 

1,oT1: ·ro 1 s c;H!it' 1 tic n s<ty t,. r~p1:i.1 
az often as rtq\.tlrtd; t.h1" operation 
say be d~'.:Hle 1ib. ~o tb ~ - 1 $ on 
po31t1cns 5t 7, 1, or 3 
{po$1tioos 1 in'id 3 Ut' enabled after 

aod th1 fir!!!t CT opar1 

3 $ 11 Invard To Go 

Vben the tut b-oard operator 
op;era tes the correct k•J on tbe Teat 
Board, ground ia applied to both + and 
- Lii! tenrtlna.la. 

Tbia operation raovea tbe ground trom 
th• accessed line circuit. sleeve (P) 
ter111.nal rtltuing tbt cut-ott re.11;1. 
Tb• operator 11111.J nov coaplete a test 
call tor the UDI circuit, using the + 
and - Teat tem DaJ.1. 

Vben the operator b.u co•pleted tb1 
line circuit tut, t.be ke1 will be 
reator ad and tbil circuit once again 
applies to the UH circuit •p• 
terainal to reoperat1 tbe cut-ott 
rela7. 

3 .12 aelaetln& inotJu1r L11ie on a 
Ditt1rent Ln•l ol t.b• teat 

Connector 

Vben th ti t.tat board opera. t~ operates 
tbe correct ter~ tb• ... Lii! hn1inal 1• 
opened and a ba thr:r 11 co nnac ted to 
the + Lii! tarsi Dal. 

l aonent.an ground 11 •arked on lead 
11 z •" and tbil eircui t rt•t.I tb• CT and 
CTI latcb11 and rt.111 ct rutares. lt 
t.bia UM, the puldn& path 1• prepared 
tor aartdn& th• 111• tenaiml path. 

Vb:ea tb• oper1tor reltaae1 th• k•11 
tbia d.rodt 1• rtad.J 'o ertend tb• 
next two digit.a dialed to \b• Teat 
Co nnectar, Ua• tint d.111 t OYer' th• 1'¥

111 

terminal and ~ seoond d:lg1t over tb• 
•a• teratnal. 

Pat• 14 

~~m1: (~ ~r I ~ T b 1 i· ~=~ ~~~~: r t~; ·t~;.l ic~ ~~ .~~~ 1~J l!; ~~~ i~m 

o .ft t r1 a::~ ,~ '~ ::::ti r ® ,;:1 , '1"h ,1 

Vb • n tb e o P·• r 1. tor r e .ue s 
t t..bt + ud ... LUiE tet"!l1nals 1re 

opened.. T'his 1tarts the R e~ 
(220 u) .. 

.l t the eDd of tl:le ti• out period, tbe 
Release Ti•er opilt'at.es and reMta th.is 
c1.ricu.i t to t.Z:ut Idle cond1 Uon.,. 

3.n :uauuaa .Dows • 11•• t.bat i• 1a 
LoekM' 

Vb en tb• Teat lo1rd opera tcur operat.es 
tb• correct te7, 1 ground vill b• 
recei Yed on t.ba t..erainal r op1r1tJ.na 
rel.Q r. 

RelQ' r operat. and opens up tb• + ud 
• TIST luda ao that. tbe lbunt bat~ 
and gro:;.ad are not. pr e:uu:1ted to t.bt 
Teat.an .. 

Vben ktJ 1• re.stored 11 rela7 P 
t"elHM3 .. 
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IOTI: lot. Ytu··•lula 

J>ESIGll nOI 

1 
2 
3 
11 
CL 
CT 
CTI 
CTI 
DL 
DU. 
ELC 
GC 
IDT 
IT 
IV 
IV! 
LTI 3 
PG1 
PG2 
PLS 
ILS 
lLS 
IS 
sz 
sz 
n 
TC 
n 

LllD DISIGIATIOI 

1 
2 
3 
1 AWE 
Clock 

MEAJIIG 

Cut:...Thru 
Cut-'lbru lee. 
Cut-Thru lel. 
Di!tt.rent Lev1l 
Di tterent Level Aux. 
Ditterent Level Cont. 
Ground Cont. 
Inter-Digl tal tlffr 
Idle Trunk 
Inward 
Inva..."'<I Au. 
Line Teat. l'nabled 3 
PulN Gen. 11 
PulH GH. #2 
PulM 
le lease 
BeleaM lot 
Re.set 
Seise 
seat lot 
Trunk Buq 
Tenainata Oont. 
Te!t Trunk 
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PIQURI! 1•1 
ITEC EMS TEST DISTRIBUTOR AND CONNECTOR 

DIRECT OPERATION 
WiMCHJaP 
PAM!LOR 

AUTOMAT1C 
Tl!8T SY81'DI 

rrl!C ITEC 8001M 

TD MATRIX 

ITl!C 
800139 ft9T CONN 

TC I LM 
600182 Tl!trr Dt8TNBUTOR MATftU( . C9tCUrr 

+ 1$1 fA), (: l I& l (,. 
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wev tu 

c "" l~ ti 

C; P 
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v 

(l•t lt_H 

Ot' 

=¥ 

r: 
• 

llt 
u 
6 

I · I 
•I 

11 
# 

INS l All ER CONNECTtONS 

I ..... 
t _ i<"' y 

Al' I VERlH,.:AL 
OR TE NS 

v f UL::) E RECf:tVt h 

Dl't ~RY . () UNt T~:> 
Ji PUl ~E RfCEtvER 

AF---1 
R LEASE 
OR SLEEVE 

CtRCUH 
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,IGURl l•I 

ITEC EMS TEST DISTRIBUTOR ANO CONNECTOR 
INDIRECT OPERATION 

WlRE CHIEP 
PANEL OR 

AUTOMATJO I "110 
Ta•T •Y•TtlM I _, •• T••T rM•Wt••U"f'eR 

•T•c •oo,•• 
TD MATMIM 

CT ill I~ 

• 'p, r 

!Sf Cf A;{I 
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! f ~ t 

Cf 
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* t t 
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t/, 

(;', 
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1.:;o LEASE 
SLEEVE 
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• 

LM 
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t hP 
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Tf&f UNtf 

'f T 

Hi 

+Of' 

-OP 

U.v 

YS ••re 

rft!C 
,_.., U.TN8UTOR 

.._.CTOft 
$,(HWU 
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MAT Ru 
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A)I, 

FIGURI! 1-S 
TEST TRAIN FOR LARGE EXCHANGE 

INDIRECT OPERATION 
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FIOURI! S-8 

OT - 4Tl!L WITH INDIRt!CT CONTROL OPERAnON 

600152 600154 
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t 

!H I ·<C" A38 Ill ·-·-·--- t 
f 
iC/TS 

II! fiHJ ~<._<.,.A37 828.>}'/' • ·-...:;>•wE~ .. --,-=------,,, ' •:w ti& 

• ' i 

L--- ........... ...,.,. .................... ..,., ..... -1 t ___ -- - J 
~-..... ~--

SEE PARAGRAPH 2.4 FOR STRAPPING 
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. .... , .. ,,, ........... ····· .~<#.- .4W/'''"''"'·''"":'· ... :,,..., ....... '*,......... .. ........ ,ili: .. : ..... :•''•(',/ .· l"'"'''·:·;,.;;c1?.i!. ,,fit:t'.!~:!i$%.') Jf' ·: .. : ... iii~<· .• :· '"§~:c!. ....... . 

• • G • 
N 
N 

I9Ji __ ... 
8 
~ 

+ TEST 

... TEST 

+ OPR 

·OPR 

TEST SLEEVE 

TEST CONN 
BUSY 

PIOURe a-1 'i 

. RTEC/LORDELL T918 WITH INDIRl!CT CONTROll 

600152 600154 
__ ~ lTE.t_lES.I ... DlSL- __ 

1 
__ ~ ~Jllll --.

1 ; ~ B1 I 

A26~·+ + ~< )< ~ \ ~A39 

• 
t "dfl:" A40 A27 >:). - ... 

' I 
85 

AJO 

36 A31 

A29 

"' "<<AJ7 
I 

' 928~ " \; '=~E :)( . 
I j 

L~------------i 
SEE PARAGRAPH 2 .4 FOR STRAPPING 

INPUT LEADS FOR OTHER 
CIRCUITS SHARING TEST 
DIST. ie. VERIFICATION 

. TESYBOARD, ETC 4 

·~ ..... -- -- - j 

TEST 
- ..t<mtt -

st +/TT 

•It ... /TR 

' '+OPR/l T A 
J 

EC/LS 

')IC' -111 
t 
~--- ~ ~.,,... -~ 
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"W • • • 
M 
u 

... TEST 

TB-E3 
+ LINE -

TB-Fl 
... LINE --

TB...,813 
EC 

FIGURE 3 

:IADGD 912A INDIRICT CONTROL OPIRA " 
TEST DIST. 

__ 11tt JESL DlS.l. - -, J4'AlB U - -, 
i + Te.i-+ 

1 

I + TEST :<< AJ9 

r T!SJ J:014tL r----' \ + Test . ~----·······-«\ 

.... Tt:ST ~ A40 I ,, 
• 

A27 • w T••t 

' • +OPR/l T 

; + wa n ..CC. A35 A30 v 

t R ~ ... QPR/LR 
i - HU\ :« A36 A31 

' 
EC ~A37 Li------ 82~ C I l 

¥·' ¥ • • . II• 
w am • · •• ;cc: A38 

• a See Para. 2. 4 for 1 trapp • t 

L ...... -._ . .,,,,,..,.,_~~.,,,,..,..,.,,_ -·· _J ._ ____ ...... _J 
~'l'lllll!V!· V4'111!11-~ 

T 
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.. 
• G • 
N .. 

. ,,, ........ "'.w.•·'' ~~ ........................ ,, ............... :''"< , ............... ,,,.,., ... ,_,,,.....• •''·"i•·"'·''•'"••<"'-'"• ...... ;;., ...... ..->•}->•)tZ·>i:"• ;•-'\«••., ... ,,.,H•••·•·' ..... , ... ,, ... 

PIOURI! a--e: 
.AUTOMATIC ILICTIHC DITSCTION Tl!8T a1T: 

OET .. TEST 600154 TEST 
SEl ..H-..8.SZ0.2 .. ~ 

600152 
ITEC TEST DIST ,- ···~ -- - ···- ··- - -- -· - -- ...... - - , r __ 1'\JlU ~ -,_ f ___ COttti.· _ 

' 4 + ) + TEST 
A2~» · lg j>(; ~· . 0~-··m·'"·""·~ ) 1 "e'U <C AJ9 

• ... TEST 
• , • >HO << A40 Al 1 _'l) W ~ * >.:)t• """' ,!, l J'•·'·"~'·-"·'·'·•·•·'·-'-""·=•iMi···'wi·"·•·'"ii'·"·=•·•·•·•"iji; 

' 
) & • LJJJJ;, i((A41 A30 

' -OPR 
~ ... • .,,,._ --;··- ~ A42 AJ l >;J' Nu. C.,,___ 

£C 

I . . _ . J!"' +1 ' See Paragraph 2. 4 926J)• :ti: ;Jl4i: · 
' for strapping t 

8 
> :>< ti• 

' l '· --=-~---~~---""""""~ ·- - - .......... - - J 

-:l!i!.""""""""""""..........,.... "'>IWIW-"""""' 

i 

1 AUX RELAY 
f 

L . U '""t 
""""'"""'"""'.,,,,,.,.,,,.,_mm, * -- ... ~ t 

Provide when this Test Distributor is shared 
wtth vertftcation, testboard. etc. 

t ..,,,, .. ~. ,,,,,,,,. ................... 

' ~ 1 * 
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.,, 
• G • 
N 
(II 

l'IGURI! 1•10 

DIRl!CT CONTROL 

600152 
TEST OISL 

.~ ~ ...... ~ ~·~ ~,,,,,..... ..... ~,.,., ~., 
600154 

r-~lRlX_ , 

,,!j;j/#;;i;">ii!!!iii ·~·;;:;o,,···11 :- ·--

TfSj ,SQ!'~.: 

+ TEST A26>)& + I Bl BZ' '4C>< ~ ~( 
STRAP 
Ol-02 - HST 

t P2-P3 

' • X OR V[RT MAC 

' " .. 

' ' I 
I 

R 
--,.....~ ~ .,.,.,,... i 
'-'AMII'·<;~ 'C 

t ' ' I ' I 

I • ' I p • 

• 
_. 

• 
' ' 

I 

I 
f 

' a 
z MA~ 

' 
z 

&. l :JI!( ~ A'l.8. ~ t:. . . >.;M 

' • • 
• 
!SEE PARA 2.4 FOR STRAPPI 
~ .......... 'IMIW flMlll'*'.,,... ~~-------,,....,,... 

I 

l~.~ ... _,_,.... .. J 

i 

• t 
I 

~.-. .. 
• See application drwgs for SCOT. 

COLT, etc .. 
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F' JRE 3•11 

ML T2 WIRING CHART FOR ITEC DISTRIBUTOR AND ITEC DISTRIBUTOR ACCESS 

T.S. on 
UfilL... LEAD L~Al') PIN PUf LEAD 

17 TT + TEST A39 A26 + TEST 
18 TR ... TEST A40 A27 - TEST 

7 LT + LINE (NON- A35 AJO v 
8 LR - LINE 
9 B EC 
10 LS C/P 

Lead Designation 
ITEC WECo - -

'1i + TEST ~ TT • 
': ~ TEST = TR 
N C/P ;; LS • 

EC • B 

+ LINE • LT 
... LINE IC LR 

Z • TS 
V/R ~ LR 

Opt ion Straps 

02 ... 03 
Pl-P2 
82-83 

REV) A36 All R 

A37 828 c 
A38 A29 p 

T.D.C. ~ ITEC LO 
SD31401 NO. 1 

r.o.c. lTEC T .D. 
5031401 NO. 1 

- I 
TEST CONNECTORS 

LEAD TO:_l T0~2 . l 2 1 4 5 

+ Bl Al 812 818 831 837 843 + . TT 
- 82 A2 Bll 817 830 836 842 - TR 

v 88 814 827 833 839 v LT (unused) 
R 86 A6 87 813 826 832 838 R LR 
z 83 A3 810 816 829 835 841 z LS 

p 84 A4 89 815 828 834 840 p TS 

Bl-86 R7-R1? 
HST CONN • 

ITEC T.O.A. NO. l 

013-818 TEST CONN. 
NO. 2 

826-831 HST CONN. 
NO. J 

B1?-R37 CONN. 
NO. 4 

Al-A6 
BJB ... 843 CONN. 

l NO. 5 

COHN[( 

20 
19 

2 

l 

9 

15 
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t; t g 
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~ 
<> 

~ 
iii: 
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t Ii .. 
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i 

TCI Library  www.telephonecollectors.info 



I 

\ 
\ 

!Iii~ 
"t<:I <OD 
1!4il' (![!) 

t 
1·· ..... 

cc: 
QIB) i"UI 

mo••• 
mot•• 
;1 

r:na ocw 

0nJ iilU 

tnD th! 

am~ ... 
010 UV 

ma llH!ll 

mo..., 

·~. 
,. 

,. 

ec::H;>H 

., '. 
~··~ 

+(':); 
HU ((E]) 
011 OID· 
H'11 <iiil) 
•<!!~am 

.~; 

~E 

nn~~ ' ~·J:~;~ 
> ~ n 

r ....... : .;-_ .. ···-_,.,;Js~ 

m• t Q 
Qi1D ... g c;;J1 

uo... t {i I un 

~HHH~ ~,~~~H 
!!!!!I!!!! 

ii lt(l!lf ~. 

Bi 

!lo 

.. ill""'I -.-Hl'-!lf -< 
£<.:)+ £¥ . 

Ui)1. ~= 
.... t:a:D 

--am 

- .... :@ 
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' ;If < 

.. 
:; ... ... ... ... 

'° ......... ·.I' . f;;~ ... 
;;:. , l ~air---r---t---t---t--~....'...-.f.----J--~h.--L-> 
":l ' ;;;: 
n N ~~::-~~1-~-t~~~1-~-1------t~~+..,.~.:....;;J.;::.> 

~. l··· ' ~~r. --t--1!---4-...t....-.4-> 
;; ' < ~,_..-­
;J!!f 

• :» ... 

.... • 0 Ii u. 
""" "" tilt ..,,, 

n 
0 
:;t 

~ .. Ill 
0 .... 
-I 0 
0 < 
JO In 

1"' 
:I: 
N 

f; Oil!! 

!IJI 
,..., 

Ill!\ 
J. ,f 

\;ol ! :x i ,... 
• ;,ill' ~ Jo. 

i5 
J. 

('J 
iJ) 
-~ 
;rJ m 

~ 3:: 
Ul 

""' 0 .:n 
\ 

"'""' l'> rt'\ 
0 ti) 
0 
(<'l· 

-t 
{/) 
Vi' 
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f:' t!I 

i z 
I 

a I ' 

ii: 
l 

.,, 
t 

illHI CUiD 
H!lll 
Ulll 

' I 

i 
.I. 

I 

M (lJ'D 
,. <DD 
•• (ti!) 
•• 
UI 

<DD,! 

<DD; 

f 

,. 
l 

i ! ... 

I 

i .. 
x 

I 
f!I 

i ! .t 

I ,, 

i ! J;, 

I 

.,.,. .......... ~ 
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