




































ISS 10, SECTION 163-704-701

o ALLOWABLE VARIATIONS FROMz
VALUES INDICATED ON CHART w

w TIMING SEQUENCE f-
(f) (f)=>
-.J

START DURATION
wz

=> ~ia.. OF PULSE OF PULSE
=>

(,!)
REVOLUTIONS OF HIGH SPEED SHAFT (REV OF HIGH (REV OF HIGH 0..0::

~ w
~ SPEED SHAFT) SPEED SHAFT a..

~ 0 20 40 60 80 100 120 MIN MAX.

10
Ib

REFERENCE 21 33 10 PPM
Ie >-- -- - -- --- -

*
20 - - ±2 7 II
2 b - f--- 20 PPM
2 e ~

~--- - -- -- -
*

30 - I"--- ~ ±2 7 II3 b - ~ f--- 30 PPM
3 c - - I-- - - --- --

*
40

~~-® CD® CD®I- :t2
4b -31,-3 _3~ ~ 20 PPM
4 e -- -

~

*
5 a ~ - - - :t2 7 II
5 b ~ - - - 40 PPM
5 c ~ --- f--- -- -- -- -

*
60 KD --c:::.kY-::::r ±2 CD® CD33~11 30 PPMl-

21, 7

70 -c.kG L..r@ .±2 CD® CDII~33 20 PPM
7, 21

80 :t2 21 33 20 PPM

90 h=kD -® iL.kD ±2 CD® cql~33 30 PPML-
7, 21

10 a ~ -Q)-0- -® :t2 CD® CDII~3 30 PPML-
7, 21

110 - - 5 9
II b - 10 PPM
II c I-- -

*
-- - --

12 a ~ ~ - 7 II 20 PPM

13 a
:t2 21 33

13 b 20 PPM
13 c ~--- - ---f---

*
14 a ~- f--~ - - ~- ±2 14 22
14 b ~- f--~ - ~ - - 40 PPM
14 c - - - ~

1----- - -- f-- -

*
15 a ----- - --

:~=15 b - 21 10 PPM
15 c ---- - --

*
16 a f-- - f--- - - f--- - 9 II
16 b ~ - f--- - - ~ ---- - -- f---

60 PPM
16 c --- ~ - ~ - ~ §

17 a ~ - - ~ ~ - - ~ - - - ~ - 4 6
17 b ""-- - - ~ ~ - - ~ - - - ~ ---- - -- I- --

120 PPM
17 c - - - - - - - - - - - - §

18 a ~- -115-< 42 66
18 b r-a- 10 PPM

18 c ----- -- f- --

*
0 I 2 3 4 5 6

ELAPSED TIME IN SECONDS

ONE REVOLUTION OF CAM

NOTES I. * TRANSFER INTERVALS: BREAK BEFORE MAKE AT EACH TRANSFER. THE TRANSFER
INTERVAL SHALL NOT EXCEED 2 REVOLUTIONS OF THE HIGH SPEED SHAFT.

2. § TRANSFER INTERVALS: NO REQUIREMENT ON TRANSFER INTERVAL FOR BREAK

~~;~~~E~ADK;'H~:;Ep~;~?S~~B~~~AKOF MAXIMUM 3/4 REVOLUTION OF

3. THE CLOSURE OF TIMING PULSE NO. 10 IS CONSIDERED AS THE ZERO REFERENCE.

FIG. 12B - TIMING CHART

Fig. 12-KS-5546 L4 Ringing Machine
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SECTION 163-704-701

w
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30 PPM

30 PPM

15 PPM

22 '/2 PPM

22 ~2 PPM

15 PPM

15 PPM

7 1/
2 PPM

30 PPM

22 1/
2 PPM

60 PPM

30 PPM

120 PPM

15 PPM

15 PPM

8

4

9

20

18

10

15

12

13

14

19

16

0:

j
SPRING PK NO. 0:

r
~~M~~~ CD:
DESCRIPTION G)::

21 30 PPM '~

'~II~
~
,~

1It@
,~

11t§

~o17 22 1/
2 PPM ~

~
~
'rn@
, 0

NOTES I. * TRANSFER INTERVALS: BREAK BEFORE MAKE AT EACH TRANSFER. THE TRANSFER
INTERVAL SHALL NOT EXCEED 2 REVOLUTIONS OF THE HIGH SPEED SHAFT.

2. TRANSFER INTERVALS: NO REQUIREMENT ON TRANSFER INTERVAL FOR BREAK
BEFORE MAKE. MAKE BEFORE BREAK OF MAXIMUM 3/4 REVOLUTION OF
HIGH SPEED SHAFT PERM ISSIBLE.

3. THE CLOSURE OF TIMING PULSE NO. 10 IS CONSIDERED AS THE ZERO REFERENCE.

FIG. 13B - TIMING CHART

ALLOWABLE VARIATIONS FROM w
0 VALUES INDICATED ON CHART I-

~Z TIMING SEQUENCE CJ)::l

~w START DURATION wZ
CJ)-

:EU> OF PULSE OF PULSE ...J:E
-...J REVOLUTIONS OF HIGH SPEED SHAFT

~~1-:::> . (REV OF HIGH (REV OF HIGH
Q.

SPEED SHAFT) SPEED SHAFT) Q.

0 20 40 60 80 100 120 140 160 MIN MAX.

la - ~
REFERENCE 21 33Ib - ~ 7 ~2 PPM

Ie --*-- - - -- -
2a - - ±2 7 II2b - - 15 PPM
2e - --"*- - -- - --
3a ~ - - - ±2 7 II3 b - - - - 30 PPM
3e - - - --*-- -- ---
4a - - - - ±2 21 33 15 PPM

5a - L...(D-::r-- '"I:.@ ±2 CD® CD® 22 ~2 PPM
21 7 33 II

6a 'L..(D- :::r - "L..-@ ±2 CD7,®21 cql~33 22 1/2 PPM

7a
~:r - ["T--@ L{D ±2 CD@ ~'~3 30 PPM

7, 21

8a ~CE-<D ::E-® :!:2 CD® CD®
8b ~ -l',-7 ~~,~ 15 PPM
8e - L-_*_ -
9a t---

~ l:.@- tT- :t2 Q)21~7 CI§3®11 22 ~2 PPM

10 a - ~ -,- r-r- r-r--® ±2 CD21®7 CI13~' 30 PPM

lIa I-- - 7 II 7'/2 PPM

12 a
112........c:: .-..- - 3 612 b -..- 7 1/2 PPM

12 e ------- -- ~--

*13 a - - - 7 II 15 PPM

140 -
14 b - - ----- ---~ --

7 1/2 PPM- 21
-~-14 e --*- - --

150 - ~ - I-- ~ - - - - 9 II
15 b - ~ - - ~ - - - 60 PPM
15 e - - - - - - - - --"§-- -- ---
16 a - - ""'"' - - - - - ~ - - - - - - - - 416 b - - ~ - - - - - ~ - - - - - - - 6 120 PPM
16 e - - - - - - - - - - - - - - - ---"§-- -- ---
170 - ~ - - 7 II17 b - - - 22 1/

2 PPM
17 c - - --*-- -- ---
18 a --
18 b -- - 56 88 7 ~2 PPM
18 e ----- -- ---

*
19 a - - ~ - - 21 33
19 b - - - - 15 PPM
19 e ----- -- ---

*
200 - - - - - - - 14 22
20 b - - - - - - 30 PPM
20 e - - --*-- -- ---

.--

210 - - - - - 7 II 30 PPM

0 I 2 3 4 5 6 7 8
ELAPSED TIME IN SECONDS

ONE REVOLUTION OF CAM

Fig. 13-KS-5546 L5 Ringing Machine
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ISS 10, SECTION 163-704-701

a ALLOWABLE VARIATIONS FROMZ
VALUES INDICATED ON CHART w

w TIMING SEQUENCE f-
(f) (f)~

-J
START DURATION wZ

::J
~~o, OF PULSE OF PULSE

<.:>
~

REVOLUTIONS OF HIGH SPEED SHAFT (REV OF HIGH (REV OF HIGH a..ll::
~ w
~ SPEED SHAFT) SPEED SHAFT) o,

i= 0 20 40 60 80 100 120 MIN MAX.

10
Ib

REFERENCE 21 33
10 PPM

Ie
1----- - -- - --

*
2 a - ~ ±2 7 II
2 b - - 1------ ---~-- 20 PPM
2 e I-- *
30 - - ~ ±2 7 II3 b - - ~ 30 PPM
3 e I-- I--

~--- - -- ..... --
*

40 kD CE-® CD® CD®r- :t2
4b -3.1,_ 7 - ~,.!1... 20 PPM
4e ....- ~-

*
50 ~ - - - :t2 7 II
5 b ~ I-- - - 1----- - -- --- 40 PPM
5 c ~ ~ - *
6 a L-KD -c:. -@- :::::r CD2 1C?7 CD3~11±2 30 PPM

70 --c.-o l-~ CD7,®21 ~1®33- 20 PPM

8 0 ±2 21 33 20 PPM

90 rckD l-~ I1=-kD -
CD7,®21 ~1~33 30 PPM

100 r-r:::.kD-:::r- L-k[> ±2 CD® ~1~337, 21
30 PPM

110 - - 3 6
II b - 10 PPM
II e 1----;-- -- - --

120 I-- ~ - 7 II 20 PPM

13 0 :t2 21 33
13 b 1----- - -- - -- 20 PPM
13 c *
140 ....--I-- ~- - ~ ~- ±2 14 22
14 b ....--I-- ~- - ~ ~- 1------ --- 40 PPM

14 c - - ~ - *
t---

150
-1------

:~=15 b - 21 10 PPM
15 c ~-*- - --
16 0 ~ - - - I-- I-- - 9 "16 b - - - - ~ I--

I-- -
60 PPM--- -- r---

16 c - - - - I-- I-- §

170 - - - ~ t-- - t-- - ~ to- - I""- - 4 6
17 b - - - - to- - to- - t-- t-- - to-

~------- -- 120 PPM

17 c - - - - - - - - - - - - §

18 a 1--- - 42 66
18 b

115-<
~- 10 PPM----- - --1---

18 c *
0 I 2 3 4 5 6

ELAPSED TIME IN SECONDS

ONE REVOLUTION OF CAM

NOTES I. * TRANSFER INTERVALS: BREAK BEFORE MAKE AT EACH TRANSFER. THE TRANSFER
INTERVAL SHALL NOT EXCEED 2 REVOLUTIONS OF THE HIGH SPEED SHAFT

2. TRANSFER INTERVALS: NO REQUIREMENT ON TRANSFER INTERVAL FOR BREAK
BEFORE MAKE. MAKE BEFORE BREAK OF MAXIMUM 3/4 REVOLUTION OF
HIGH SPEED SHAFT PERMISSIBLE.

3. THE CLOSURE OF TIMING PULSE NO. 10 IS CONSIDERED AS THE ZERO REFERENCE.

FIG. 14B - TIMING CHART

Fig. 14-KS-5546 L6 Ringing Machine
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SECTION 163-704-701

0 ALLOWABLE VARIATIONS FROM
Z

VALUES INDICATED ON CHART w
w TIMING SEQUENCE ~

en en::>
....J START DURATION wz
::>

OF PULSE OF PULSE ~~a..
::>

C) REVOLUTIONS OF HIGH SPEED SHAFT (REV OF HIGH (REV OF HIGH a.. a::
Z w
:! SPEED SHAFT) SPEED SHAFT) a..

i= 0 20 40 60 80 100 120 MIN MAX.

10
Ib

REFERENCE 21 33 10 PPM
Ie ---- - -- ~- -

*
20 - I--

~ 2 7 "2b - - ....---- - -- --- 20 PPM
2 c ~ *
30 I-- - - ~ 2 7 II3b I-- - - 30 PPM
3 c - ~

----- -- --- -
*

40 kD ::E- ~ CD® CD®.- f--- :!:2
4b ~I.l- 7 _~I..l! 20 PPM
4e ~ --*--
50 - I-- I-- I-- ±2 7 II
5b - I-- ~ I-- 40 PPM
5c - - ----- -- ---

~ *
60 112---1 -
6b - 3 6
6 C 1/2---1 - ---- - -- --- 10 PPM

6d *
70 - ~ - 7 II 20 PPM

80 ±2 21 ~ ~3_
8b --"*-- -- 10 PPM

9a - 21 33----- f---- 10 PPM9b *
10 a
10 b ±2 21 33 20 PPM
10 e --*-- -- ~--

II a - I--- - I--- I--- - - :!:2 14 22
II b - ~ - f--- I---- - - 40 PPM

~----- -- fo---
lie - I--- - - *
120
12 b

- 21 33
10 PPM

~- --- - -- ~--12 c *
13 a - ~ - - - ~ - 9 "13 b I-- - - - - I-- 60 PPM
13 c - I-- - I-- ~ - 1------ -- 1----

§

140 ~ - - ....- - - ~ ~ ~ ~ ~ - - 4 6
14 b ~ ~ - - ~ - ~ ~ ~ ~ - - 120 PPM
14 c - - - - - - - - - - - - 1----- - ---~- -

§

15 a ~-115- - 42 66
15 b ~- 10 PPM
15 c --- -- -- -1---

*
0 I 2 3 4 5 6

ELAPSED TIME IN SECONDS

ONE REVOLUTION OF CAM

NOTES I. * TRANSFER INTERVALS: BREAK BEFORE MAKE AT EACH TRANSFER. THE TRANSFER
INTERVAL SHALL NOT EXCEED 2 REVOLUTIONS OF THE HIGH SPEED SHAFT.

2. § TRANSFER INTERVALS: NO REQUIREMENT ON TRANSFER INTERVAL FOR BREAK
BEFORE MAKE. MAKE BEFORE BREAK OF MAXIMUM 3/4 REVOLUTION OF
HIGH SPEED SHAFT PERMISSIBLE.

3. THE CLOSURE OF TIMING PULSE NO. 10 IS CONSIDERED AS THE ZERO REFERENCE.

FIG. 15B - TIMING CHART

Fig..15--tKS-5546 L11 Ringing Machin~
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ISS 10, SECTION 163-704-701

0 ALLOWABLE VARIATIONS FROMz
VALUES INDICATED ON CHART w

w TIMING SEQUENCE f-
(f) (f):::J
-J START DURATION wZ
:::J (f)-

0. OF PULSE OF PULSE -J~

~

:::J

REVOLUTIONS OF HIGH SPEED SHAFT (REV OF HIGH (REV OF HIGH 0.0::
Z w
~

SPEED SHAFT) SPEED SHAFT 0.

~ 0 20 40 60 80 100 120 MIN MAX

10
Ib

REFERENCE. 28 44
10 PPM

Ie
1------ -- f- --

*
20 r-_.!:....2__ 28 44
2b -- --- 10 PPM

*
30 r- _ ~2__ 28 44
3b

- -- 10 PPM

*
40 r- _ ..!,.2__ 28

-~--- 10 PPM
4b *
50 f- _ -=..2_ 28

-~-5b - -- 10 PPM

*
60
6b

±2 28 44
10 PPM---- - ------

6c *
70 ±2 28 44
7b 10 PPM
7c

----- -- ---
*

8a ±2 28 44
8b ----- -- f- --

10 PPM
8e *
90 __ .!-2_ 28 f-~-- -- 10 PPM
9b *

10 a ~~ - - ±2 14 22
lOb I---~ - - ----- ---f-- -

20 PPM
/0 c ~ *
II a ~- __ !-2__ 14 f-~- 10 PPMII b *
12 a ~ ~ - ~ ~ ~ - 9 II
12 b ~ ~ - ~ ~ ~ 60 PPM
12 e ~ - - - - I-- --§"-- -§----
130 r-- ~ ~ - - - ~ - 10- - 10- 10- - 4 6
13 b ~ ~ r-- - - - r-- - ~ - ~ ~ 120 PPM

~---- -- ---13 e - - - - - - - - - - - - § §

0 1 2 3 4 5 6

ELAPSED TIME IN SECONDS

ONE REVOLUtiON OF CAM

NOTES I. * TRANSFER INTERVALS: BREAK BEFORE MAKE AT EACH TRANSFER. THE TRANSFER
INTERVAL SHALL NOT EXCEED 2 REVOLUTIONS OF THE HIGH SPEED SHAFT.

2. § TRANSFER INTERVALS: NO REQUIREMENT ON TRANSFER INTERVAL FOR BREAK
BEFORE MAKE. MAKE BEFORE BREAK OF MAXIMUM 3/4 REVOLUTION OF
HIGH SPEED SHAFT PERMISSIBLE.

3. THE CLOSURE OF TIMING PULSE NO. 10 IS CONSIDERED AS THE ZERO REFERENCE.

FIG. 16B - TIMING CHART

Fig. 16-KS-5546 L12 and L13 Ringing Machines
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SECTION 163-704-701

6 ALLOWABLE VARIATIONS FROM
z VALUES INDICATED ON CHART w
w TIMING SE~UENCE ~

(/) (J)::>

...J START DURATION wz
::> OF PULSE OF PULSE ~ia..

::>
~ REVOLUTIONS OF HIGH SPEED SHAFT {REV OF HIGH (REV OF HIGH a..Ct:
z SPEED SHAFT) SPEED SHAFT)

w
i a..

f= 0 20 40 60 80 100 120 MIN MAX.

10 REFERENCE 26 28
Ib 10 PPM

~---- -- - -
Ie 'lie

2a :!:I 26 28
2b

~--- - -- -- 20 PPM
2 e I-- *
3a kD 0 ~ CD ® CD ®
3 b f- ±I

_ -.1 6.!.- ~~~.!.2.
20 PPM

~---
3 c I---

*
4a kD 0 ~e= CD ® CD ®I- ±I
4b -3 6...!.- ~ ~,-!2 30 PPM

I-- --- - - -4c ~ ~ *
5a kD 0 ~ kD CD ® CD ®~ I- fl
5b

~------?~~ 28, 10 30 PPM-----5 e ~ ~ 'lie

6a 112 ,,- ___ E.-
- -~ - ~--6 b I 10 PPM

6c 112
~- --~-- _!.. - ~-"-

6d *
7a 2~ 0-..- 8~~ - 8 10 20 PPM

8a ~-~-
26 28- -- -f--- 10 PPM

8 b *
90 ±I 26 28----- ----- - 10 PPM
9b 1

lOa ±I 26 28
10 b ----- --- -- 20 PPM
10 e *
lIa ~~ - ~ - ~ I---- ±I 17 19
lib ~~ ~~ ~~ I---~ ---1---

40 PPM

lie ~ ~ ~ ~
1---*--

12 a -1------ ---~--
12 b ±I 26 28 10 PPM
12 c ~---- ---1---

*
13 a I-- ~ I-- ~ I-- ~ .±I 9 II
13 b I-- - I-- I--- ~ I--- 1----- --- 60 PPM- 1---
13 c I--- ~ I--- ~ --- f---

*
14 a I-- ~ ~ ~ I-- ~ ~ ~ ~ ~ ~ ~ .±I 5 6
14b .... ~ .... ~ I-- ~ I- ~ ~ I-- ~ I-- 1------ ---1---

120 PPM
14 c - - - - - - - - - - - - 'lie

15 a k:115- ±I 59 61
15 b 1------ --- - - 10 PPM

15 e *
16 a - 35 36 30 PPM

0 1 2 3 4 5 6

ELAPSED TIME IN SECONDS

ONE REVOLUTION OF CAM

NOTES I. * TRANSFER INTERVALS: BREAK BEFORE MAKE AT EACH TRANSFER. THE TRANSFER
INTERVAL SHALL NOT EXCEED 2 1/4 REVOLUTIONS OF THE HIGH SPEED SHAFT. ---

2. THE CLOSURE CF TIMING PULSE NO. 10 IS CONSIDERED AS THE ZERO REFERENCE.

FIG. 17B - TIMING CHART

<:»>:.._.. < ..

Fig. p-KS-5546
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FIG. 18B - TIMING CHART

NOTES I. * TRANSFER INTERVALS: BREAK BEFORE MAKE AT EACH TRANSFER. THE TRANSFER

INTERVAL SHALL NOT EXCEED 2 1/4 REVOLUTIONS OF THE HIGH SPEED SHAFT.

2. THE CLOSURE OF TIMING PULSE NO. 10 IS CONSIDERED AS THE ZERO REFERENCE.

ALLOWABLE VARIATIONS FROM
VALUES INDICATED ON CHART

ISS 10, SECTION 163-704-701
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w
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10 PPM

10 PPM

10 PPM

10 PPM

10 PPM

10 PPM

10 PPM

10 PPM

10 PPM

10 PPM

30 PPM

60 PPM

120 PPM

37

37

37

II

36

19
---

37- --

37-- -

r- --

37
1----

-~-
17

17

35

35

35

35

35

35

35

35

35

±I 35 37

± I

±I

±I
-----

*

--------t---
*

START DURATION
OF PULSE OF PULSE

(REV OF HIGH (REV OF HIGH
SPEED SHAFT) SPEED SHAFT)

120 MIN MAX.100

:!"I
--+--+---+--tl- - * - -

I- - -="- --+--+---+--+--4 *

±I
-+--+---+--+--41- - * - -

80

82 -<1'--+--+---t---41----------
*

60

REFERENCE

-+-_+----+_-+_-+-_+----+_-+_ f- - * - -
I- - -.!.I--

-+--+----+--+--+--+---+--+- *

40

±I
--+--+----f--+--+--+----.,t--...-01- - * - -

±I

- - - ~ ±I
- - - t--- 1- _

- - ~ ~ t--- *

t----+--+---+--t---+--+---+--+---+- - - * - -

TIMING SEQUENCE

REVOLUTIONS OF HIGH SPEED SHAFT

20

o

o

~ ~ - - - - - - - I-- ~ ~
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Fig. 18-KS-5546 L15 Ringing Machine

Page 25



SECTION 163-704-701
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FIG. 19B - TIMING CHART
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NOTES I. * TRANSFER INTERVALS: BREAK BEFORE MAKE AT EACH TRANSFER. THE TRANSFER
INTERVAL SHALL NOT EXCEED 2 REVOLUTIONS OF THE HIGH SPEED SHAFT.

2. § TRANSFER INTERVALS: NO REQUIREMENT ON TRANSFER INTERVAL FOR BREAK
BEFORE MAKE. MAKE BEFORE BREAK OF MAXIMUM 3/4 REVOLUTION OF
HIGH SPEED SHAFT PERMISSIBLE.

3. THE CLOSURE OF TIMING PULSE NO. 10 IS CONSIDERED AS THE ZERO REFERENCE.

Fig. 19-KS-5659 L1 Ringing Machine
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