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BELL SYSTEM PRACTICES 
Station Operations Manual 
Station Sets 

SECTION 038.642.00 
Issue 2, October, 1963 

AT&TCo Standard 

TELEPHONE SETS-568 TYPE 

CONNECTIONS 

I. GENERAL 

1.0 I This section shows how to connect the S68HT 
(TOUCH-TONE dial, Fig. 1 and 3) and the 

568HB (Rotary dialing, Fig. 2) telephone sets. 

I .02 This section is reissued to: 

• Change connections in Fig. 2. 

• Add the HlA ringer to Fig. 2. 

• Change connections in Table C. 

1.03 Tables A, B, C, and D are used in conjunc­
tion with Fig. 2 and 3. 

1.04 The key and telephone circuits are wired 
for use with 2- and 4-wire common battery 

lines. The sets are furnished wired for key 
telephone systems using A lead control. 

1.05 These sets do not provide connections for 
4-wire local battery private lines, speaker­

phone feature, or busy lamp feature. 

1.06 Maximum connector cable resistance per 
conductor: 

• Lamp L leads - 25 ohms 

• 4-wire relay FW lead - SO ohms 

1.07 The FW relay (Fig. 2 and 3) switches the 
receiver from 2-wire to 4-wire circuitry. 

(a) On 2-wire lines, the contacts on the non­
operated FW relay connect t.he receiver 
to the 42SE network. The handset and 
network function in the same manner as 
a common battery subscriber station cir­
cuit. 

(b) On 4-wire lines, the E.W relay will operate 
to disconnect the receiver from the net­
work and connect it to the RR and RT 

leads. The transmitter and network func­
tion in the same manner as a common bat­
tery transmitter circuit. The receiver 
leads (RR and RT) are switched to im­
pedance-matching repeat coils in the as­
sociated line circuits. 

1.(18 A pushbutton-type dial is provided in the 
S68HT set (Fig. 3). This dial includes a 

transistor oscillator capable of generating two 
frequencies simultaneously. The oscillator is 
powered by line current from the common 
battery source. 

1.09 With no dial buttons depressed, the tip 
side of the 2-wire line (or the transmitting 

tip of a 4-wire line) is connected through the 
dial to the network, effectively introducing only 
a small resistance in series with the line. The 
ring side of the line connects directly to the 
network, thus providing a satisfactory trans­
mission path from the line to the network and 
transmitter. 

1.10 When a dial button is depressed, two tuned 
circuits are selected corresponding to the 

two frequencies required (Fig. 1), and the dial 
circuit is closed to the ring side of the line. 
The two frequencies generated by the oscillator 
are transmitted over the line to the central 
office receiving equipment which registers the 
corresponding digit. 

1.11 The .:P (priority) and SG (special grade) 
buttons may be used on 4-wire lines as a 

preliminary code to indicate a request for special 
handling of the call on a priority basis or special 
transmission consideration for data-type mes­
sages. The latter requires a simultaneous d c 
signal for the station equipment which is provided 
by a set of contacts operated by the S.Q button 
and results in a closure of the SP and P 3 leads. 

1.12 If the 22A dial is defective, replace the 
telephone set. 

© American T · IP phone and Telegrnph C ompunv , 1!)60 
Printt ·cl in l'.S .A . . 

Page I 

.., 



SECTION C38.642.00 

TABLE A 

PICKUP-SIGNAL KEY CONVERSION * 

Converti ble-Key Options 
Key l eads 

BR S-BR BK-BR 

HPPPPP M M X 

HPPPPS M M SG 
HPPPSS M SG X 

HPPSSS X SG X 

\: o t1· . When c-onvc ·rting key positions 4 and 5 from 
fiic·ku p (loc-kin g ) to transfer cirruit control leads 
/nonlocking) no wiring changP :- are necessary. Con­
V<•rnion to "'ignal circuits will requirP connec ·tion 
c ha m.:,· pN tabl e·. 

* .\II conv ,· rtiblc- kPy pm,1t1ons ar c arranged in the 
s ho p as pi e-kUf• po s ition .· . To con v <'rt a key pos i­
t i ,m from rd c·kup ( locking) to s ignal (nonlocking;, 
removP th ,• .scr c·w dc•tai l ( P-12A 92 J and store the 
re mov ed --c·rew (or screw s I in notche s furni s hed on 
the ,. <fge •>f th( • 5 's9H key in the set for thi s purpose. 
\ lak ,, th1 n v,•1•,-,sary eonneetion chan L(c•,-. I'o c·onvert 
i ke~ p, ,,-ition from nonl •>c king t o locking, rev i>rtsc· 
th ,· ·ibovP pror ,•d un · . \\hPn usin i; c•,rnvertiblr- keys 
for , ignaling, uf: · ::-, IPad of k,,~ involved for signal 
r· ircuit and G ka d for common .· ignal ground. 

1209 'v 1336 '\, 

TABLE B 

RINGER OR BUZZER CONNECTIONS 

Ring er or Buzzer Lead 
O ption 

SL-R SL BK R 

When used as bridged ringer 
A K on any one line* 

When used as , With 
A K I 

private line, I capacitor l RT RR common sig, j Without A I A or other uset , capacitor 
I 

Set ringer not used:j: A K 

Note: When a buzz .er is required in a set equipped 
with a C4A ringer, remov<' ringer, ins ta I I a 44B 
bracket, 7-type buzzer, and ma'ke desired connection 
change. When a buzzer is required in sets equipped 
with an II 1 A ringer, it is not necessary to rc>move 
th ,· ringer. The buzzer I KS-8 100 type) wi 11 mount on 
the ringer. 

* Conn e ct cabiP pair astsociated with thP ringer 
leads to the dPsired 2-wire line. 

t Connect ringer without capacitor on all r ommon , 
private, or intercommunicating lines, unless other­
wise specified. 

:j: Do not terminate associated cabl l· pair at distri­
bution terminal when ringer is not used. 

1477 'v 

Fig. I - Dial Frequencies 
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LEAD 

TABLE C 

D50C (MOUNTING) CORD 

TERMINATION 

TER:,t. 
STRIP CORD 

DESIGNATION ON KEY COLOR 
ASS[M 

ff 1R BL L 

T 1T W - BL 
Al 1R 0 - w 
A 1tt " - Q. 
L le G - W 

LG 1 G "' - G 
f 2R BR - w 
T 2T ,I - BP 

vAlAN I s - w 
A 2H I,.; - s 
L BL - R 

LG 2LG R - BL 
R JR 0 - H 

T 3T R - 0 
VACANI G - R 
A-S-Sl JH R - G 

L IL BR - R 
LG JLG R - BR 
R 4R S - R 
T 4T R - S 

VACANT Bl - e~ 
11-S- S1 4H BK - BL 

L " 0 - BK 

LG 4LG BK - 0 

F 5R G - BK 
T 5T BK - G 

v,cANl BR - BK 
A-S-Sl 5H BK - BR 

L L s - BK 
Lt, StG 8K - 5 

• H ,.;,r, I 'fT BL - y 
HJ I Y - BL 
RR I, 0 - y 
RT 5 y - G 

vACANI HL G - y 
VACAN I 11u, y - G 

G SG BR - Y 
ACANT u tt Y - BR 
R-R1 RR s - y 
8-81 RT y - s 

ER-R ER Bl - V 
ET-T ET V - BL 
,ACANT EB 0 - V 

A EH V - 0 
ACAW R G - V 

VAONT RR t V - G 
P P4 ON ON BR - V 

P3 0N1 V - BR 
'ACANT Ll t s - V 

ACANT N V - s 
~ 

PLUu C0NNlCTOP 

1 

; 
lb 
} 

27 
3 

28 
4 

2't 

>- 1 

~ 
2b 
7. 
27 
J 

28 
4 

2'l 

5 tt 30 ~ 5 
JO 

I, µ 31 
7 ~ 
32 >----4 
8 ~ 
n ~ 

§ 
I, 

JI 

7 

32 

8 
JJ 

9 e 34 
10 
35 

§ 
9 

14 
10 
35 

11 

~ 
JI, 
12 
J7 
1J 
JS 

14 

11 
Jb 
12 
37 
1J 
JS 

14 
19 >--4 
15 ~ 

39 
15 

40 ➔ 40 
11, ➔ lb 
41 41 
17 17 - -42 42 
18 18 
4' 4~ 

19 19 
44 44 
20 2C 
45 45 
21 21 
4b 41, 
22 n 
47 47 
2J 2} 
48 

§ 24 
49 
25 
50 ~ 

48 

§ 24 
49 

25 
50 

• Lead s individually insulat ed and stored under terminal s trip . 

t T e rminal on network . 

:;: In su lated and stored in 568HB telephone set. 
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TABLE D 

A25B CONNECTOR 

TERMINATION 

CABLE CABLI:. LEAD 
WL0P PAIR DESIGNATION 

~L - W 1 
R 

" - Bl T 
0 - W Al 
w - 0 

2 A 
G - W L 

G 
J LG w -

AR - w 4 R 

w - BR T 
s - 1,1 

5 
SPARE 

" - s A 
BL - R l 

R - BL b LG 
0 - p 

7 
p 

R - o T 
G - R 

8 
, PARE 

R - r, A S 1 
BR - R -I L 
R - ~R LG 
5 - R 10 R 
R - s 1 

BL - AK 11 oPARt. 
BK - BL A-S-S 1 
0 - BK L 

BK - 0 
12 

LG 
G - a~ , ' R 

~K - G T 

BR - BK 14 SPARE 
BR A-S-Sl BK -

s - 9K 15 L 

BK - 5 LG 
BL - Y lb SPAR£ 
Y - SL FW 
0 - '( 17 RR 
y - 0 RT 
G - y Id SPARE 
y - G SPARE 

BR - Y 19 G 
Y - BR SPARE 

s - y 
20 

R-Rl 
y - s A-Bl 

Bl - V 21 ER-R 
V - BL ET-T 
0 - V n SPARE 
V - 0 t 

G - V 2l 
SPAR£ 

V - G SPARE 
BR - V 24 SP-P4-0N 

V - BR PJ 
s - V 25 

SPARE 
V - s SPARl 

TO 

>-
u.J 

:::: 
"' c,: 
u 
VI 

i:? 
c,: 
er .. 
Q.. 
0.. 
c,: 

"" 0 

..J 
c,: 
z 

"' er ..., 
>-

z 
~ 
>-
:::, 

~ 

" ... .,, 
0 

~ Sets may have thi s lead in su lated and stored depending on the manufacturing date. 
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,_,,,, [ 
CIRCUIT 

SPARE [ 

EXCLUSION 
CIRCUlo 
NOTE I 

SPARE [ 

'"" [ 
"'" [ 
'"" [ OR SIG 
CIRCUIT 

'"' "' [ AUXILIARY 
TRANSFER T CIRCUIT OR 
SIGNAL 
CIRCUIT 

LINE50R [ 
TRANSFER 

"f CIRCUIT OR 
SIGNAL 
CIRCUIT 

PLUG 

41 

42 

17 

49 

24 

48 

25 

16 

46 

21 

47 

22 

50 

23 

26 

2 

27 

4 

29 

5 

30 

7 

32 

8 

33 

10 

3~ 

11 

36 

13 

38 

14 

39 

' / 
' 

/ 

' 

/ 

/ 

' 

/ 

/ 

' 

/ 

' 
/ 

' / 

' 
/ 

' 

' 
/ 

' 
/ 

' 
/ 

' 
/ 

' 
/ 

' 
~ 
/ 

' 
/ 

' 
/ 

' 
/ 

' 

' 

/ 

/ 

' 
E 
E 
/ 

LEAD 
DESIGNATION 

FW 
RT 

RR 

P3 

SP, P4 OR ON 

ET ORT 

ER ORR 

A 

R 

T 

Al 

A 

R 

T 

A 

R 

T 

A ,SOR SI 

R 

T 

A,S OR SI 

R 

T 

A,S OR SI 

G 

MTG 
CORD 
D5OC 

IY-BL) 

IY-0) 

(0-Y) 

(V-BR) 

(BR-V) 

(V-Gl 

(S-V) 

(BL-Y) 

( V-BLl 

(BL-V) 

(V-0) 

(0-Vl 

(V-S) 

(G-V) 

(BL-W) 

(W-BL) 

(0-W) 

(W-0) 

(BR-Wl 

(W-BR) 

(S-Wl 

(W-S) 

(0-R) 

( R-0) 

(G-R) 

(R-G) 

(S-R) 

(R-S) 

(BL-BK) 

( BK-BL) 

(G-BK) 

(BK-G) 

(BR-BK) 

(BK-BR) 

(BR-Y) 

' 
SIGNAL ( 1 g 
GROUND (Y- BR) 

TERMINAL 
STRIP 

ON I 

ON 

LI* 

t 
EL 

ER_ 

EH 

EB_ I -; 
IBY 

N./ 

\.(Y-BK) 
R_ 

\ 
(Y) 

M_/ 
~IS-BR) 

(Y-BR) 

'"\. (BR) 

~r\_lR -
-

r\_lT 
T 

"-'\_1H 

2R 

-2T 

l 
t 

2H 

3R 

- 3T 

l 
-t 

3H 

_ 4R -
4T 

t l 
4H -

x,,/ 
\ (BK-BR) 

_ 5R 

_ 5T 

-t 5H 
0 

-sG 

I 

I 
I 

KEY 

t ! HOLD 
KEY (H) 

♦ v 1ST LINE 
PICKUP 

l-0---:{I KEY (Pl ., 
I 

t 

• 
V 2ND LINE 

>-<r---.{\ 
PICKU~ 
KEY (Pl 

I 
I 

• 
... -o---.!......; 3RD LINE 

PICKUP OR 
~IGNAL KEY _.., 

+i (CONVERTIBLE) 
( pS) 

I 

♦ 

♦ 4TH LINE 
,-. -<>-----y PICKUP OR 

SIGNAL KEY 

~ (CONVERTIBLE) 

I ( pS) 

♦ 

• 5TH LINE - v PICKUP OR 
SIGNAL KEY 

~ (CONVERTIBLE) 
' I pS) 

' 

EXCLUSION 
KEY 

(Y) 

(Y) 
(V-G) 

IS) 

(Wl r 
(G-Y) I 
(BL) ..... 

IR-Yl 

IBK-W) 

(R-BK) 

IBR-R) 

IR-G) 

IS- Wl 

(S-G l 

(S-Y) 

(Gl 

RING 
C4t 
OR 
HlA 

(R ----

2650 

IS 

IOOC 

SPARE ( !404
5 

~ ~ RR: L2 * 
COMMON OR [ t------R~O_R_R~l ____ (~S_-_Y~l ____ ..... },----0-------------------------------~ 
PRIVATE LINE ,_ ___ B_O_R_B_l ____ (_Y_-_S_l _____ \..,__R_T,o-______________________________ l_BI 

RINGER OR \__ 
BUZZER CKT NOTE 4 

....., 



-. 
=n 
:=1!v 
==i,.., 
==iJ 

ER 

----NOTE 3 

) 

~ A* 
(Sl K* 

!l. 

:1 

SWITCH 
ASSEMBLY 

MAKES 
BEFORE 
BREAK 

CLOSES 
FIRST 

CLOSES 
SECOND 

OPENS 
LAST 

PLUG MTG CORD 
D5OC 

IG- Wl 

2:: 
(W-Gl 

(BL-Rl 

3:: (R-BL) 

(BR-R) 

3:: (R-BR) 

(0-BK) ~:: ( BK-0) 

(S-BKl ~:: ( BK-Sl 

1B 
( G-Y) 

43 
(Y-Gl 

DIAL 
7H OR 7G 

OFF NORMAL 

IG) 

(BL) 

( IGl 

PULSE 

IS-BR) 

(S-BK) 

(S-Rl 

OFF NORMAL 

LAMP STRIP 

IL 

I~ 

2L 

2D=@ 
3L 3~FE) 
4L 

4tG F0 
5L 

5~G FE) 
HL 

HLG 

(W) 

(Wl 

NETWORK 
425E 

NOTE 2 

B 

R 

GN 

4 



~ 
(R) 4 

<GI 8 
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RELAY 
FW 

1 
t I 

l ,. 
'--

n 

soon[__ 

7 

2 

5 

I 

I 

6 

(Y- BL) 

(S-R) 

(0-Yl 

(Y-0) 

(S-BK! 

TERMINAL STRIP 
ASSEMBLY 

I 

03 
2 

4 .......___ 
.... 

~ -

~ -

-

N ,•J <c-1 Wh •n ,•x ,· lusi <>n i •; provided on a 4 wire !in ,-, 
di ,,·n nnc •c t, 1n , ul. <1,• , and s tore th , - R Y, G-Y, and BK-W 
<·xclu ion kc y l e ad s . Conn c-, t ET and ER ! ,•ads from 
s, t t , ,•x t.- rnal p ic-kup rt lay associat ,· d with control 
· talion. Wh, n , Xl"!u ,d .. n is provid ,•d on a 2-wire line, 
conn , ct th ,• RY, G -Y, and BK W ,, xdusion k <:y lead s 
to R, T, and H k rminal s of !in ,, involved. (S ..t is fur 
nish ,· d with <'Xclusion k ,•y leads wired to ,• xclud e 
!in .- 1.) 

N 0 t.- 2 For manual s e rvi tc· r e plac ,· dial app <1ratus 
bla -nk and trnnsf •.•r ._,rec -n k .-y l c·ad from F terminal ro RR 
t ,· rminal o n n c•tw ,Hk. 

N u ll · 3 S ..t s may h t· l· quipp , •d with C4A or HlA rin e,• rs, 
d ,· pendin ~ on th • manufa ,· turin ;• <lat ,· . 

Not e' 4. Sets may have this lead tnsulat l' d and stored 
depend1n 1• on manufacturin p d a te. 

T , rminal · c•n n , t , ork. 

L ,•., d s ., re individual! , insula t<-d an d -..t .. r< d und• ·r 
t. rn in c,! •·trip. 

No wirin • ch .,n ,,, •· arc · n <:,·<·:, sary o n k ,•y s 4 and 5 
wh e n c onv ,· rtin ,• to tran s fc-r option . 

HAND SET 
GIA OR 

G3A TYPE 

(W) ~ 
(W) fl :fl 

(RI 

(BK! \~ 

Fig. 2 - 568H B Te le phone Set 
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I 

___,,,[ 
CIRCUIT 

SPARE ( 

EXCLUSION 
CIRCUIT 
NOTE I 

SPARE [ 

'"" [ 
"'" [ 

;:~~~\." [ 
LINE 4 OR [ t AUXILIARY 
TRANSFER 
CIRCUIT OR 
SIG CIRCUIT 

CIRCUIT OR t SIG CIRCUIT 

LINE 5 OR [ 
TRANSFER 

SIG GROUND ( 

SPARE ( 

COMMON OR PRIVATE ( 
LINE RINGER OR 
BUZZER CIRCUIT 

PLU<: 

41 

42 

17 

49 

24 

48 

25 

16 

46 

21 

47 

22 

50 

23 

26 

2 

27 

4 

29 

5 

30 

7 

32 

8 

33 

10 

35 

II 

36 

13 

38 

14 

39 

/ 

' 
/ 

/ 

' 
, 

, 

/ 

, 

/ 

' 
/ 

' , 

/ 

/ 

' 
, 

/ 

/ 

' 

, 
' 
, 

' , 
' 
/ 

/ 

' , 
' 
/ 

' ( 

LEAD 
DESIGNATION 

FW 

RT 

RR 

P3 

SP,P4,0R ON 

ET ORT 

ER ORR 

A 

R 

T 

Al 

A 

R 

T 

A 

R 

T 

A, SOR SI 

R 

T 

A,SOR SI 

R 

T 

A,SOR SI 

MTG 
CORD 
D~OC 

(Y·BL) 

(Y·O) 

(0-Yl 

(V·BRl 
(BR·Vl 

(V-G) 

(S-V) 

(BL·Yl 

(V·BL) 

(BL-V) 

( V·Ol 

(O-Vl 

(V-S) 

(G-V) 

(BL·W) 

(W-BL) 

(0-W) 

(W-01 

(BR-W) 

(W-BRl 

(S-W) 

(W-S) 

(0-Rl 

(R-0) 

(G-R) 

(R-G) 

(S-Rl 

(R-Sl 

(BL-BK) 

(BK-Bll 

(G-BK) 

(BK-G) 

(BR-BK) 

(BK-BR) 

TERMINAL 
STRIP 

ONI 

ON 

LI * 

ET 

ER 

_EH 

EB I 

10} 

N_J 
\ (Y-BKl 

~ 
\. 

(Yl 

M_/ r (S·BR) 
(Y-BR) 

' (BRl 
~j\lR 

-- ~T 

l 

' IH 

2R 

2T 

t 
1 

2_H 

3_R 

3T 

+ l 
3H 

4R 
-

4_T 

t T 
4H 

1/ 

5R 

5T 

t 5H 
0 

G ( BR-Yl 
19 ,.(-------------------0 SG 

4 4 (Y-BRl L2 * 
(S-Yl 

20 
R OR RI RR 

45 
B OR Bl (Y-Sl RT 

KEY 

t!OLD 
• ♦ KEY (H) 

• v 1ST LINE 
PICKUP 

- ti KEY (P) 
I - I 

• 
• 

v 2ND LINE 
" PICKUP 

•' KEY (P) 
I 
I 

♦ 

• 3RD LINE 
PICKUP DR 
SIGNAL KEY - • i (CONVERTIBLE) 

- I (PS) 
♦ 

• • 4TH LINE 
PICKUP OR 

- ♦ \ ,i~::e:LR~IEBlE1 
I (Psl • 

- ♦ 5TH LINE 
V PICKUP OR 
"SIGNAL KEY 

♦: (CONVERTIBLE) 
I (PS) 

♦ 

(Yl 

(Y) 
(V-( 

( S) 

(W) 

(G-Y 

(BL),,.- (R-Y 

(BK·\ 

(R-B 

(BR-

I R-G 

(0-~ 

(S ·Y 

( S·C 

(S·Y 

(G) 

(BK) 

Note 1. When exclm ona 4-wire line, d: 
late, and store the 
BK-W exclusion key 
ET and ER leads fr0t 
pickup relay associa 
station. When exclm 
on a 2-wire line, cc 
G-Y, and BK-W excl 
to R, T, and H term 
vol ved. (Set is furnii 
sion key leads wi 
line 1.) 

* Terminals on netwc 

i' Leads are indivic 
and stored under 

:j: No wiring chaugei 
on keys 4 and 5 wh 
transfer option. 



-
CLUSION 

KEY 

V) 

<) 
0 ~, 

) 
0 

I 
') 

,) 

) 

RINGER 
C4A 

(R) 

l (' ,, 
li 

~1. 
_d'* 
;ion is provided 
sconnect, insu-
R-Y, G-Y, and 
leads . Connect 

n set to external 
ted with control 
;ion is provided 
nnect the R-Y, 
usion key leads 
inaL; of line in-
;hed with exclu-
red to exclude 

,rk. 

lually insulated 
terminal strip. 

; are necessary 
en converting to 

SWITCH 
"ASSEMBLY 

MAKES 
BEFORE 
BREAK 

' CLOSES 
FIRST 

CLOSES SECOND 

(S-BR) 

(S-BK) 

NETWORK 425E 

,.... 

(Y-BR) > 
B 0-------1- ---

GN -

r.___ _______ <s_-_R_l ___ --+-+--+-----t------------

PLUG 

2:: 
:I: 

3:: 

~~ : 
~:: 

, 
18 , 

43 ( 

OPENS 
LAST 

MTG CORD 
D5OC 

(G-W) 

(W-G) 

(BL-Rl 

(R-BL) 

(BR-R) 

(R-BR) 

(0-BK) 

(BK-0) 

(S-BK) 

(BK-S) 

(G-Y) 

( Y-G) 

LAMP 
STRIP 

IL 

,~G 
2L 

2~G }=2) 
3L 

3~G pe) 
4L 

4;G pe) 
5L 

5~ 

HL 

-
HLG 

0 

(V-G) 

SI 

T : ~--o---' I 

• I I 

I 
I 

re= 
;""t-~-J 
I ( 4 

/ I 

I ,...J--J 

L---{ ( 7 / lL: 
1\ I 

\---i~ 
\ (~ L_i __ ..., 

' 

L -
HI 

r 3--
1 -

T2 I 7' L __ _ 

-

1-

" 



-

(0-W) 3 

(R) 4 

(G) 8 

' 

l 

RELAY 
FW 

-t I 

I 
I 

l I 

t 

~ 

soon[_ 

(Y-BLI 

(Y-0) 

(0-Y) 

7 (Y-BL) 

2 (S-Rl 

5 

I (0-Y) 

I (Y-0) 

6 (S-BK) 

-

DIAL 22A 

I I 
I I 

1 __ JL:J __ ll :J ___ 7 l l LI 

J_ __ lL~al __ iQ __ ~ ] l0 l L
2 ~---c __ 1t.l ___ y 

l Ll 

1 ___ 1_~01 __ ~L2ff ~-~ 
I 

Lo----, I 

iHC 

L 

~HC L 
1
~HC 

LC 
;:,._ Cl 

C2 
I 

,..RV2 /I 

--=-=--.~------4-"Lt--17 
y I z' -=-=je I 
- ------------- - _____ J 
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