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ABSTRACT 

The purpose of this memorandun is to: 

1. Describe a ~2thod a~ calculatinc t~8 c~8rate and 
rele2~se tir."1es of U, u;..., and Y ty9es relays :_ntro­
dueed in 1938. 

2. Describe a linee .. ::c2..zatior1 te(;l111ique ;-.r.:.'ll'2.~1 adapts 
this meth'.Jd for use on a digit'3.l comp:xter. 

3. Describe in det~il t~e computer progras wnich uses 
the above nethod to ~enerate as an a~t~~t, a list 
of the r.i.ax·, nin, and average ope:'.:'ate a1·;.d release 
ti:r.1es of all U, UA and Y ty:;ie relays. 

4. Present a copy of the computer results, lis~ing 
max; min and average operate and release tir:1.es of 
U, UA and Y type relays. 

5. Present the source of inform.ation and/or t:ie deriva­
tio!l. of all metc1ods used., and asstLmptions made, so 
that the accuT.acy of the output may be veriiied . 

SEE REVERSE SIDE FC;F~ DiSTF!18UTION UST 
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I .  IN T R O D U C TIO N

U n l i k e  w i r e  s p r i n g  r e l a y s ,  o p e r a t e  a n d  r e l e a s e  t i m e  d a t a  o n  U ,  
UA a n d  Y  t y p e  r e l a y s  h a s  n o t  b e e n  a v a i l a b l e  i n  a n  e a s i l y  
a c c e s s i b l e  t a b l e  l o o k - u p  f o r m .  T h i s  d a t a  c o u l d  p r e v i o u s l y  b e  
o b t a i n e d  e i t h e r  b y  i n i t i a t i n g  a  r e q u e s t  t o  t h e  r e l a y  g r o u p  o r  
b y  m a k in g  l e n g t h y  c a l c u l a t i o n s  u s i n g  a v a i l a b l e  e m p i r i c a l  g r a p h s  
a n d  m e t h o d s  e s t a b l i s h e d  i n  t w o  m e m ora n d a  w r i t t e n  i n  1 9 3 8 .  I n  
t h e '  l a t t e r  c a s e ,  b e c a u s e  o f  t h e  n a t u r e  o f  t h e  g r a p h i c a l  m a n i �
p u l a t i o n  i n v o l v e d ,  t h e  a c c u r a c y  o f . a  q u i c k  c a l c u l a t i o n  w a s 
Q u e s t i o n a b l e .

T h i s  l a c k  o f  s t a n d a r d i z e d  d a t a  h a s  l e d  t o  s e r i o u s  i n e f f i c i e n c i e s ,  
b e c a u s e  e a c h  p e r s o n  r e q u i r i n g  d a t a  f o r  a  p a r t i c u l a r  r e l a y  h a d  t o  
m a k e  h i s  own c a l c u l a t i o n s ,  e v e r ,  t h o u g h  t h e  same c a l c u l a t i o n  
m a y h a v e  b e e n  m a d e  m a ny t i m e s  b e f o r e .  T h e  d i f f i c u l t y  i n  o b �
t a i n i n g  t i m i n g  d a t a  ( a n d ,  t h e r e f o r e ,  t h e  f r e q u e n t  l a c k  o f  t h i s  
d a t a )  h a s  r e s u l t e d  i n  r a c e  c o n d i t i o n s  i n  e x i s t i n g  c i r c u i t s ,  a n d  
w o u l d  c o n t i n u e  t o  r e s u l t  i n  n o n o o t i m a l  c i r c u i t  d e s i g n .

± h e  a b o v e  f a c t o r s  m o t i v a t e d  a s t u d y  t o  p r o v i d e  t h e  d e s ir e d ,  t i m e s  
i n  a n  e a s i l y  u s a b l e  f o r m a t .  B e c a u s e  t h e  d i g i t a l  c o m p u t e r  i s  
i d e a l l y  s u i t e d  f o r  m a k in g  l a r g e  n u m b e rs  o f  r e l a t i v e l y  s i m p l e ,  
m a t h e m a t i c a l  c a l c u l a t i o n s  o f  t h e  t y p e  i n v o l v e d  i n  m a k in g  o p e r a t e  
a n d  r e l e a s e  t i m e  c a l c u l a t i o n s .  I t  s e e m e d  o b v i o u s  t h a t  i t  c o u l d
c r o v i d e  a n  e c o n o m i c a l  m e t h o d  t o  g e n e r a t e  a
a n d  r e l e a s e  t i m e s  f o r  U ,  UA a n d  Y  t y p e  r e l a y s .

t a D r e  01 o p e r a t e

A  p r o j e c t  w a s e s t a b l i s h e d  I n  D e p a r t m e n t  5 o l 2  t o  w r i t e  a  c o m p u t e r  
p r o g r a m  t h a t  w o u l d  u s e  e x i s t i n g  e m p i r i c a l  d a t a  a n d  k n o w n
m e t h o d s  o f  c a l c u l a t i o n ,  
a n d  r e l e a s e  t i m e s ,  a n d  
l o o k - u o  f o r m a t .  I t  w a s

t o  g e n e r a t e  a l l  t h e  r e q u i r e d  o p e r a t e  
p r i n t  t h e s e  r e s u l t s  I n  a c o n v e n i e n t  t a b l  

d e c i d e d  t h a t  a  s e c o n d a r y  o u t p u t  w o u l d

D a t a  a n d  P r o c e d u r e  f o r  E s t i m a t i n g  t h e  O p e r a t i n g  T im e s  o f  
I r o n  U T y p e  R e l a y s ,  J u l y  1 ,  1 9 3 8 ;  a n d- D a t a  a n d  P r o c e d u r e  
f o r  E s t i m a t i n g :  t h e  R e l e a s i n g  T im e s  o f  I r o n  U T y o e  R e l a y s ,  
J u l y  2 I , ~ l 9 3 U r 3 3 2 - B - 2 ^ 3 U p ! T S
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MEMOR'\.HDUM FOR FILE 

I. INTRODUCTION 

• Unlike 1:Iire spring relays, operate and release time data on U, 
UA and Y type relays has not been available in an easily 
accessible table look-up form. This data could previ.ously be· 
obtained either by initiating a request to the relay grou9 or 
by making lengthy calculations using available empirical fraphs 
and methods established in two memoranda written in 1938. In 
the· latter case, because of the nature of the graphical mani­
pulation involved, the accuracy of.a quick calculation was 
questionable. 

• 
1• 

This lack o~ standardized data has led to serious inefficiencies, 
because each person requiring data for a particular relay had to 
make his own calculations, eve~ though the same calculation 
may have been made many times before. T:ne difficulty in ob­
taining tining data (and, t:ierefore, the frequent lack of this 
data) has resulted in race conditions in existing circuits, and 
would c::mtinue to result 2.n nonopti:r.1al c:'._rcuit desi 0n. 

The above factors ootivated a stu~• to provide the desired times 
in an easily usable f'orma t. Bee au; s t:.1e d~ 6 i tal computer is 
ideally suited. for ma"r:ing large nunbers of relatively simple, 
mathenatical calculations of the type involved in !,1al:ing operate 
e.nd release time calculations, it seemed obviov_s tnat it could 
provide an e~onomical method to generate a table of operate 
and release ti~es for U, UA and Y type relays . 

A project was established in Departr.ient 5612 to s;,rri te a computer 
program that vrould use existing empirical data and lcno\<m 
methods of calculation, to generate all the required operate 
and release times, and print these results in a convenient table 
lool:-u9 ::or!-:'lat. It was ci.ec i·::led -:hat a seco:'ld.ary output 1rnuld 

1 
Jata and Procedure for Estimating the Onerating Times of 
Iron U Ty;ie Relays, July 1, 1938; and Data and Procedure 
f8r Sstimatin7 th~ Releasin 0 Times of Iron U Type Relays, 
Ju_J_y 21., 1938., 332-B-2-:S-F·IS 
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a l s o  b e  d e s i r a b l e .  T h i s  o u t p u t  w o u l d  b e  i n  t h e  f o r m  o f  
p u n c h e d  c a r d s  (o n e  p e r  w i n d i n g ,  f o r  e a c h  r e l a y  c o d e )  l i s t i n g  
t h e  c a l c u l a t e d  o p e r a t e  a n d  r e l e a s e  t i m e s  a l o n g  w i t h  o t h e r  
f i x e d  d a t a .  T h e s e  c a r d s  w o u l d  f a c i l i t a t e  g e n e r a t i n g  a  
r e a r r a n g e d  l i s t i n g  o f  t h e  r e l a y s  u s i n g  o n l y  a  c a r d  s o r t e r  
a n d  p r i n t e r ,  s h o u l d  t h i s  b e  d e s i r e d  i n  t h e  f u t u r e .  T h e y  
c o u l d  a l s o  b e  u s e d  t o  f u r n i s h  d a t a  t o  a  r e l a y  s e l e c t i o n  p r o �
g r a m  s i m i l a r  t o  t h e  o n e  now i n  e x i s t e n c e  f o r  w i r e  s p r i n g  
r e l a y s .  I n i t i a l  e s t i m a t e s  i n d i c a t e d  t h a t  t h e  c o s t  o f  p r o g r a m  
d e v e l o p m e n t  a n d  c o m p u t e r  r u n  t i m e  w o u l d  b e  j u s t i f i e d  b y  u s e  
o f  t h e  r e s u l t s  w i t h i n  D e p a r t m e n t  5 6 1 2 .  U s e  b y  p e r s o n s  o u t s i d e  
o f  5 6 1 2  w o u l d  b e  c o u n t e d  a s  a  s i d e  b e n e f i t .

A t  t h e  t i m e  t h e  p r o j e c t  w a s  b e g u n ,  t h e  n e w  P L / 1  l a n g u a g e  a n d  
t h e  IB M  S y s t e m  3 6 0  w e r e  n o t  a v a i l a b l e  a t  C o lu m b u s ,  t h e r e f o r e ,  
i t  w a s  d e c i d e d  t o  u s e  F O RTRAN I I  l a n g u a g e  o n  t h e  IB M  7 0 9 4  
f a c i l i t y  a t  H o l m d e l .

B e c a u s e  t h e  p r o g r a m  i s  u s e d  o n l y  o n c e  t o  g e n e r a t e  t h e  d e s i r e d  
o u t p u t ,  t h e  g o a l  w a s  n o t  o n e  o f  e l e g a n t  l o g i c  s t r u c t u r e  o r  
m in im u m  c o m p u t e r  t i m e ,  b u t  r a t h e r  m in im u m  p ro g r a m m i n g  e f f o r t  
c o n s i s t e n t  w i t h  t h e  d e s i r e d  a c c u r a c y .  T o  t h i s  e n d ,  c o m p u t e r  
t i m e  I s  t r a d e d  f o r  s t r a i g h t  f o r w a r d  p ro g r a m m i n g  w h e n e v e r  
p o s s i b l e .

I t  i s  f e l t  t h e  a v a i l a b i l i t y  o f  t h e  d a t a  d i s c u s s e d  a b o v e  w i l l  
a c h i e v e  t h e  f o l l o w i n g  g o a l s :

1 .  P r e c i s e  o p e r a t e  a n d  r e l e a s e  t i m e s  e a s i l y  
o b t a i n a b l e .

2 .  A com m on d a t a  s o u r c e  a v a i l a b l e  t o  a l l  I n t e r e s t e d  
p e r s o n s .

3 .  R e d u c e d  d e s i g n  a n d  a n a l y s i s  t i m e  o f  c i r c u i t  
c h a n g e s  i n v o l v i n g  t h e s e  r e l a y s .

4 .  I n c r e a s e d  d e s i g n  a n d  a n a l y s i s  a c c u r a c y  o f  
c i r c u i t  c h a n g e s  i n v o l v i n g  t h e s e  r e l a y s .

I I .  STANDARD METHOD F OR C A L C U L A TIN G  O P E RAT E AND R E L E A S E  T IM E S

T h i s  s e c t i o n  p r e s e n t s  a  s t e p - b y - s t e p  p r o c e d u r e  f o r  c a l c u l a t i n g  
o p e r a t e  a n d  r e l e a s e  t i m e s  w h i c h  w a s  a d a p t e d  f r o m  t h e  r e l a y  t i m e  
m e m os , 1 a n d  f o r m s  t h e  m a in  l o g i c  s t r u c t u r e  o f  t h e  c o m p u t e r  
p r o g r a m .

• 
• 

• 
• 
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also be desirable. This output would be in the form of 
punched cards (one per winding, for each relay code) listing 
the calculated operate and release times along with other 
fixed data. These cards would facilitate generating a 
rearranged listing of the relays using only a card sorter 
and printer, should this be desired in the future. They 
could also be used to furnish data to a relay selection pro­
gram similar to the one now in existence for wire spring 
relays. Initial estimates indicated that the cost of program 
development and computer run time would be justified by use 
of the results within Department 5612. Use by persons outside 
of 5612 would be counted as a side benefit . 

At the time the project was begun, the new PL/1 language and 
the IBM System 360 ·were not available at Columbus, therefore, 
it was decided to use FORTRAN II language on the IBM 7091+ 
facility at Holmdel. 

Because the progra~ is used only once to generate the desired 
output, the goal was not one of elegant logic structure or 
minJ.mum computer time, but rather minimum programming effort 
consistent with the desired accuracy. To this end, computer 
time is traded for straight forward programming whenever 
possible. 

It is felt the availability of the data discussed above will 
achieve the following goals: 

1. Precise operate and release ti.mes easily 
obtainable. 

2. Aco:rmnon data source available to all interested 
persons. 

3- Reduced design and analysis tiE1e of circuit 
changes involving these relays. 

4. Increased design and analys:5.s accuracy of 
circuit changes involving these relays. 

II. STANDAI-m METHOD FOR CALCULA'l'ING OPERA.TE AND RELEASE TL\'1ES 

This section presents a step--by-ste_;:i procedure f::ir calculating 
operate and release times which was adapted from the relay time 
memos, 1 and forms the main logic structure of the computer 
prograr.i. 
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R e l e a s e  T im e  C a l c u l a t i o n

N e g l e c t i n g  t h e  e f f e c t s  o f  m a g n e t i c  i n t e r f e r e n c e ,  t h e r e  a r e  6 
p r i m a r y  f a c t o r s  w h i c h  a f f e c t  t h e  r e l e a s e  t i m e s  o f  U ,  U A ,  a n d  
Y  t y p e  r e l a y s  w h e n  r e l e a s e d  b y  o p e n i n g  t h e  o p e r a t e  p a t h .  
T h e s e  f a c t o r s  a r e :

1 . T h e  s p r i n g  gra m  l o a d  ( w h i c h  c a n  b e  d e t e r m i n e d  
f r o m  t h e  s p r i n g  c o m b i n a t i o n  a n d  a  t a b l e  o f  g ra m  
l o a d s ) .

2 . T h e  b a c k  t e n s i o n  ( a n  a d d i t i o n a l  g ra m  l o a d ) .

3 - T h e  r e l e a s i n g  a m p e re  t u r n s .

4 . T h e  s t o p  p i n  h e i g h t .

5 . T h e  t y p e  o f  s l e e v e  m e t a l .

6 . T h e  t y p e  o f  c o r e  m e t a l .

A  t a b l e  l i s t i n g  t h e  g r a m  l o a d  a n d  b a c k  t e n s i o n  ( I t e m s  1 a n d  2 
a b o v e )  f o r  a l l  s p r i n g  c o m b i n a t i o n s  i s  g i v e n  i n  S e c t i o n  V  
p a g e  3 1 -  D a t a  p e r t a i n i n g  t o  i t e m s  4  t h r o u g h  6 a b o v e  a r e  
l i s t e d  f o r  e a c h  r e l a y  i n  t h e  U ,  UA a n d  Y  t y p e  r e l a y  d a t a  b o o k  
( X - 7 5 3 7 5 ) -  C u rv e s  g i v e n  i n  t h e  r e l e a s e  t i m e  memo d e p i c t  
g r a p h i c a l l y :

2_ _ T h e  r e l a t i o n s h i p  b e t w e e n  g r a m  l o a d ,  s t o p  p i n  
h e i g h t  a n d  r e l e a s i n g  a m p e re  t u r n s ;  a n d

2 . T h e  r e l a t i o n s h i p  b e t w e e n  r e l e a s i n g  a m p e re  
t u r n s  a n d  e l e c t r i c a l  r e l e a s e  t i m e .  T h e s e  
c u r v e s  a r e  n o n l i n e a r  a n d  i n  p a r t  e m p i r i c a l .

T h e  p r o c e d u r e  f o r  f i n d i n g  m a x ,  m i n  a n d  a v g  r e l e a s e  t i m e s  f o r  
U t y p e  r e l a y s  m a y b e  t a b u l a t e d  i n  a  s t e p - b y - s t e p  p r o c e d u r e  a s  
f o l l o w s :  ( A l l  g r a p h s  r e f e r r e d  t o  b e l o w  a r e  c o n t a i n e d  i n  t h e
r e l e a s e  t i m e  memo.) 1

1 . C a l c u l a t e  t h e  m i n ,  a v g  a n d  m a x t o t a l  g r a m  l o a d  
d u e  t o  b a c k  t e n s i o n  a n d  s p r i n g s ,  u s i n g  t h e  g ra m  
l o a d  t a b l e  i n  S e c t i o n  V .

2 . F i n d  t h e  a p p r o p r i a t e  r e l e a s i n g  amp t u r n s  g r a p h i �
c a l l y  f r o m  t h e  i n t e r s e c t i o n  o f  t h e  g r a m  l o a d  a n d  
s t o p  p i n  c u r v e s  o n  g r a p h  E S -4 5 6 6 0 2 .  U s e  t h e  m i n  
s t o p  p i n  h e i g h t  a n d  m i n  g ra m  l o a d  f o r  m a x r e l e a s e

• 
I • 
I 

I . 
I • 

I • • 
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Release Time Calculation 

Neglecting the effects of magnetic interference, there are 6 
pri.mary factors which affect the release times of U, UA, and 
Y type relays when released by opening the operate path. 
These factors are: 

1. The spring gram load (which can be determined 
from the spring combination and a table of gram 
loads). 

2 . 

3-

4. 

5-

6. 

The back tension (an additional gram load). 

The releasing ampere turns. 

The stop pin height. 

The type of sleeve metal. 

The type of core metal. 

A table listing the gram load and back tension (Items 1 and 2 
above) for all spring combinations is given in Section V 
page 3 1 . Data pertaining to items 4 through 6 above are 
listed for each relay in the u, UA and Y type relay data book 
(X--75375). Curves given in the release time memo depict 
graphically: • 

1. The relationship between gram load, stop pin 
height and releasing ampere turns; and 

2. The relationship between releasing ampere 
turns and electrical release time. These 
curves are nonlinear and in part empirical. 

The procedure for finding max, min and avg release times for 
U type relays may be tabulated in a step-by-step procedure as 
follows: (All graphs referred to below are contained in the 
release time memoJ 1 

1. Calculate the min, avg and max total gram load 
due to back tension and springs, using the gram 
load table in Section V. 

2. Find the appropriate releasing amp turns graphi­
cally from the intersection of the·gram load and 
stop pin curves on graph ES-456602. Use the min 
stoppin height a~d min gram load for max release 
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t i m e s ;  a v g  s t o p  p i n  a n d  g ra m  l o a d  f o r  a v g  
r e l e a s e  t i m e s ;  a n d  m a x s t o p  p i n  a n d  g r a m  l o a d  
f o r  m i n  r e l e a s e  t i m e s .  T h e  v a l u e  o f  s t o p  p i n s  
g i v e n  i n  t h e  r e l a y  b o o h  i s  t h e  m in im u m  v a l u e .
A d d  . 0 0 3  f o r  m a x ,  a n d  . 0 0 1 5  f o r  a v e r a g e  v a l u e s .

3 -  U s i n g  t h e  r e l e a s i n g  amp t u r n s  c a l c u l a t e d  i n  ( 2 )  
f i n d  i t s  i n t e r s e c t i o n  w i t h  t h e  a o p r o p r i a t e  
s l e e v e  m e t a l  c u r v e  ( g r a p h  E S -4 5 6 6 3 2 )  t o  d e t e r �
m in e  t h e  e l e c t r i c a l  r e l e a s e  t i m e .  I f  t h e  r e l a y  
h a s  n o  s l e e v e ,  f i n d  t h e  i n t e r s e c t i o n  w i t h  t h e  
e d d y  c u r r e n t  c u r v e .  N o t e  t h a t  n o  d i r e c t  a v e r a g e  
t i m e  c a l c u l a t i o n  I s  p o s s i b l e  o n  r e l a y s  w i t h  
s l e e v e s ,  b e c a u s e  n o  e m p i r i c a l  d a t a  i s  p l o t t e d . *

4 .  A d d  t o  t h e  e l e c t r i c a l  r e l e a s e  t i m e  a p p r o p r i a t e  
m e c h a n i c a l  r e l e a s e  t i m e  a s  d e t e r m i n e d  f r o m  t h e  
t a b l e  o n  p a g e  l b .

O p e r a t e  T im e  C a l c u l a t i o n

N e g l e c t i n g  t h e  e f f e c t s  o f  m a g n e t i c  i n t e r f e r e n c e ;  t h e r e  a r e  6 
p r i m a r y  f a c t o r s  w h i c h  a f f e c t  t h e  . o p e r a t e  t i m e s  o f  U ,  U A , a n d  Y 
t y p e  r e l a y s .  T h e s e  f a c t o r s  a r e :

1 .  T h e  c o i l  r e s i s t a n c e  ( w h i c h  d e t e r m i n e s  t h e  f i n a l  
c u r r e n t  i n  t h e  w i n d i n g ) .

2 .  T h e  n u m b e r o f  t u r n s  o n  t h e  c o i l .

3 -  T h e  r a t i o  o f  t h e  c u r r e n t  i n  t h e  w i n d i n g  w h i c h  
J u s t  o p e r a t e s  t h e  r e l a y  t o  t h e  f i n a l  c u r r e n t  i n  
t h e  w i n d i n g .

4 .  T h e  t y p e  o f  s l e e v e  m e t a l .

5 .  T h e  d e g r e e  o f  amp t u r n  s a t u r a t i o n  o f  t h e  c o i l ,  
r e l a t i v e  t o  2 0 0  amp t u r n s .

6 .  T h e  t y p e  o f  c o r e  m e t a l .

T h e  i n f o r m a t i o n  r e q u i r e d  t o  f i n d  i t e m s  1 t h r o u g h  6  a b o v e  i s  
t a b u l a t e d  f o r  e a c h  r e l a y  i n  t h e  U ,  UA a n d  Y  t y p e  r e l a y  d a t a  
b o o k .

*  T h e  a v e r a g e  t i m e  f o r  r e l a y s  w i t h  s l e e v e s  m a y b e  e s t i m a t e d  
a s  t h e  i n t e r m e d i a t e  v a l u e  b e t w e e n  t h e  m a x a n d  m i n  t i m e  w i t h  
t h e  sa m e r e l e a s e  amo t u r n s .

le 
I 

• 

• 
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times; avg stop pin and gram load for avg 
release times; and max stop pin and gram load 
for min release times. The value of stop pins 
given in the relay book is the minimum value. 
Add .003 for max, and .0015 for average values. 

3. . Using the releasing a'Tip turns calculated in (2) 
find its intersection with t~e aopronriate 
sleeve metal curve (graph ES-456632)-to deter­
mine the electrical release time. If the relay 
has no sleeve, find the intersection with the 
eddy current curve. Note that no direct average 
time calculation is 9ossible on relays with 
sleeves, because no empirical data is plotted.* 

4. Add to the electrical release tir1e a9·9r::ipriate 
mechanical release time as determined from the 
table on page 16. 

0Derate Time Calculation 

Neglecting the effects of magnetic interference; there ar2 6 
primary factors v.Jhich affect the .operate times of U, UA, 2.::1.d Y 
type relays. These factors are: 

1. The coil resistance ('which deternines the final 
current in the winding). 

2. The nu.~ber of turns on the coil. 

3. The ratio of the current in the wlnding which 
just operates the relay to the final current in 
the winding. 

4. The type of sleeve metal. 

5. The degree o: aL1p turn saturat::..on of the coj_l, 
relative to 200 amp turns. 

6. The type of core metal. 

The inforr:1ation required to find items 1 through 6 above is 
tabulated for eacn relay in thc U, UA and Y type relay data 
• 1.r 000 .... 

* The average time for relays 1·rit:-1 sJ2eves may be estimated 
as the intermediate value between the max and min time with 
the same release ar~9 turns. 
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F a m i l i e s  o f  c u r v e s  g i v e n  i n  t h e  o p e r a t e  t i m e  memo d e p i c t  g r a p h i �
c a l l y  t h e  r e l a t i o n s h i p  b e t w e e n  1 )  r e s i s t a n c e ,  t u r n s  a n d  t i m e  
c o n s t a n t  o f  t h e  w i n d i n g ,  2 )  t i m e  c o n s t a n t  o f  t h e  w i n d i n g ,  c u r �
r e n t  r a t i o  a n d  t o t a l  t i m e  c o n s t a n t ,  3 )  t o t a l  t i m e  c o n s t a n t ,  
s l e e v e  m e t a l  a n d  p r e l i m i n a r y  e l e c t r i c a l  o p e r a t e  t i m e ,  4 )  p r e �
l i m i n a r y  e l e c t r i c a l  o p e r a t e  t i m e ,  amp t u r n s  t h r o u g h  t h e  c o i l  
a n d  f i n a l  e l e c t r i c a l  o p e r a t e  t i m e ,  a n d  5 )  o p e r a t e  a m p e re  t u r n s  
a n d  s a t u r a t i o n  f a c t o r .  A l l  c u r v e s  a r e  n o n l i n e a r  a n d  i n  p a r t  
e m p i r i c a l ;  c u r v e s  1 t h r o u g h  4  a r e  p l o t t e d  o n  l o g - l o g  p a p e r .

T h e  p r o c e d u r e  f o r  f i n d i n g  m a x ,  m i n  a n d  a v e r a g e  o p e r a t e  t i m e s  
o f  U t y p e  r e l a y s  m a y b e  t a b u l a t e d  i n  a s t e p - b y - s t e p  p r o c e d u r e  
a s  f o l l o w s  u s i n g  t h e  m a x t i m e  c a l c u l a t i o n  a s  a n  e x a m p l e :

1 .  C a l c u l a t e  t h e  m a x im u m  r e s i s t a n c e  o f  t h e  w i n d i n g  
f R m a x) b y  m u l t i p l y i n g  t h e  r a t e d  r e s i s t a n c e  b y  
( l . O  +  t h e  r e s i s t a n c e  t o l e r a n c e )  i f  a r e s i s t a n c e  

t o l e r a n c e  g i v e n ,  o r  b y  ( l . l )  i f  n o  t o l e r a n c e  i s  
g i v e n .  (T h e  l a t t e r  c o r r e s p o n d s  t o  1 0 $  t o l e r a n c e . )

2 .  U s i n g  t h e  i n t e r s e c t i o n t h e  r a t e d  t u r n s  a n d  m a x
r e s i s t a n c e  c u r v e s ,  d e t e r m i n e  t h e  t i m e  c o n s t a n t  o f  
t h e  e n e r g i z i n g  w i n d i n g  a s  r e a d  o n  t h e  X a x i s  o f

jr a o h  E S -4 5 6 5 4 1  o f  t h e  o p e r a t e t i m e  memo .

3 .  U s i n g  t h e  sa m e g r a p h ,  p r o j e c t  t h e  t i m e  c o n s t a n t  
v e r t i c a l l y  t o  t h e  p r o p e r  s l e e v e  m e t a l  c u r v e  ( o r  
t o  t h e  e d d y  c u r r e n t  c u r v e  i f  t h e  r e l a y  h a s  n o  
s l e e v e )  a n d  r e a d  t h e  sum o f  t h e  w i n d i n g  a n d  e d d y  
c u r r e n t  t i m e  c o n s t a n t s  o n  t h e  r i g h t  h a n d  Y  a x i s .

4 .  C a l c u l a t e  i  m a x ,  t h e  m a x c u r r e n t  t h a t  w i l l  j u s t  
o p e r a t e  t h e  r e l a y ,  b y  m u l t i p l y i n g  t h e  o p e r a t e  
r e a d j u s t  c u r r e n t  l i s t e d  i n  t h e  r e l a y  b o o k  b y  1 . 0 5 .

5 .  C a l c u l a t e  I  m i n ,  t h e  m in im u m  a c t u a l  c u r r e n t  i n  t h e  
r e l a y  w i n d i n g ,  u s i n g  t h e  f o r m u l a  I  m i n  = 4 5 V / F  m a x .

6 .  C a l c u l a t e  t h e  r a t i o  i / I .

7 -  P r o j e c t  h o r i z o n t a l l y  f r o m  t h e  sum o f  t h e  w i n d i n g  
a n d  e d d y  c u r r e n t  t i m e  c o n s t a n t  f o u n d  i n  ( 3 )  t o  
t h e  p r o p e r  i / I  c u r v e  a s  f o u n d  i n  ( 6 ) ,  a n d  r e a d  t h e  
m a x e l e c t r i c a l  o p e r a t e  t i m e  o n  t h e  h o r i z o n t a l  a x i s .

6 .  C a l c u l a t e  t h e  amp t u r n s  f a c t o r  b y  m u l t i p l y i n g  t h e  
r a t e d  n u m b e r o f  t u r n s  b y  i  m a x ( N i  m a x ) .

9 - I f  t h e  amp t u r n s  f a c t o r  i s  g r e a t e r  t h a n  2 0 0 ,  c a l c u �
l a t e  t h e  s a t u r a t i o n  f a c t o r  b y  p r o j e c t i n g  N i  m a x ,  
v e r t i c a l l y  f r o m  t h e  X a x i s ,  a n d  r e a d i n g  s a t u r a t i o n  
f a c t o r  o n  t h e  Y  a x i s  o f  g r a p h  E S -4 3 6 5 4 4 .

• 
• 

I 
' . 

• 
• 
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Families of curves given in the operate time memo depict graphi­
cally the relationship between 1) resistance, turns and time 
constant of the ·winding, 2) time constant of the winding, cur­
rent ratio and total time constant, 3) total time constant, 
sleeve metal and preliminary electrical o~erate time, 4) pre­
liminary electrical operate time, amp turns through the coil 
and final electrical operate time, and 5) operate ampere turns 
and saturation factor. All curves are nonlinear and in oart 
empirical; curves 1 through 4 are plotted on log-log paper. 

The procedure for finding max, min and average operate times 
of U type relays may be tabulated in a step-by-step procedure 
as follm·rn using the max time calculation as an example: 

1. Calculate the maximum resistance of the winding 
(Rmax) by multiplying the rated resistance by 
(1.0 + the resistance tolerance) if a resistance 
tolerance given, or by (l.l) if no tolerance is 
give.---i. (The latter corresponds to 10% tolerance.) 

2. Using the intersection of the rated turns and max 
resistance curves, determine the time constant of 
the energizing winding as read on the X axis of 
graph ES-456541 of the operate time memo. 

3. Using the same graph, project the time constant 
vertically to the proper sleeve metal curve (or 
to the eddy current curve if the relay has no 
sleeve) and read the sum of the winding and eddy 
current time constants on the right hand Y axis. 

4. Calculate i max, the max current that will just 
operate the relay, by multiplying the operate 
readjust current listed in the relay book by 1.05. 

5. Calculate I min, the minimum actual current in the 
relay winding, using the formula I min= 45v/R max . 

6. Calculate the ratio i/I. 

7. Project horizontally from the sum of the ·winding 
and eddy current time constant found in (3) to 
the proper i/I curve as found in (6), and read the 
max electrical operate time on the horizontal axis. 

9. 

Calculate the am~ turns factor by multiplying the 
rated number of turns by i max (Ni max). 

If the amn turns factor is greater than 200, calcu­
late the saturation factor by projecting Ni max, 
vertically from the X axis, and reading saturation 
factor on the Y axis of graph ES-456544. 
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1 0 .  I f  N i  m a x w a s  g r e a t e r  t h a n  2 0 0 ,  m u l t i p l y  t h e  
m a x e l e c t r i c a l  o p e r a t e  t i m e  b y  t h e  s a t u r a t i o n  
f a c t o r  c a l c u l a t e d  i n  ( 9 ) -

1 1 .  T o  f i n d  t h e  t o t a l  m a x o p e r a t e  t i m e , ,  m u l t i p l y  
t h e  m a x e l e c t r i c a l  t i m e  b y  1 . 1 .

T h e  p r o c e d u r e  f o r  c a l c u l a t i n g  t h e  m in im u m  a n d  a v e r a g e  o p e r a t e  
t i m e s  i s  t h e  sam e a s  a b o v e  w i t h  t h e  f o l l o w i n g  e x c e p t i o n s :

A )  I n  s t e p  1 ,  u s e  m in im u m  r e s i s t a n c e  f o r  m in im u m  
t i m e  a n d  r a t e d  r e s i s t a n c e  f o r  a v e r a g e  t i m e .
T h e  m in im u m  r e s i s t a n c e  I s  t h e  r a t e d  r e s i s t a n c e  
t i m e s  ( 1 . 0  -  t h e  r e s i s t a n c e  t o l e r a n c e )  i f  a  
r e s i s t a n c e  t o l e r a n c e  i s  g i v e n , ,  o r  . 9 0  i f  n o  
t o l e r a n c e  i s  g i v e n .

B ) I n  s t e p  2 ,  u s e  m in im u m  o r  r a t e d  r e s i s t a n c e  a s  
a p p r o p r i a t e  a n d  g r a p h  E S -4 5 6 5 ^ 2 .

C ) I n  s t e p  A ,  c a l c u l a t e  i  m i n  f o r  m i n  t i m e s  a n d  i  
a v g  f o r  a v e r a g e  t i m e .  T h e  f o r m u l a  f o r  i  m i n  i s :

i  m i n  = . 9 5  x  ( t h e  n o n o p e r a t e  r e a d j u s t  c u r r e n t ) ,

i f  t h i s  v a l u e  I s

. I  m i n  = . 5  x  ( t h e

i f  t h e  n o n o p e r a t e  
T h e  f o r m u l a  f o r  i

. i s t e d  i n  t h e  r e l a y  b o o k  o r ;

o p e r a t e  r e a d j u s t  c u r r e n t ) ,

r e a d j u s t  c u r r e n t  I s  n o t  l i s t e d ,  
a v g  i s :

i  a v g  = . 8  x  ( t h e  o p e r a t e  r e a d j u s t  c u r r e n t ) .

D ) I n  s t e p  5 ,  c a l c u l a t e  I  m a x f o r  m in im u m  t i m e s  a n d  
I  a v g  f o r  a v e r a g e  t i m e s .

I  m a x = 5 0 V/ R  m i n  

I  a v g  = 4 8 v / R  a v g

E ) S k i p  s t e p s  8 ,  9 a n d  1 0  f o r  m i n  a n d  a v e r a g e  t i m e s .

F )  I n  s t e p  1 1 ,  m u l t i p l y  b y  1 . 1  t o  f i n d  m in im u m  t i m e ,  
m u l t i p l y  b y  1 . 0  f o r  a v e r a g e  t i m e .

T h e  a b o v e  p r o c e d u r e s  w e r e  g i v e n  f o r  U t y p e  r e l a y s  o n l y .  H ow �
e v e r ,  i t  h a s  b e e n  f o u n d  t h a t  U A ,  Y  a n d  p e r m a l l o y  t y p e s  m a y b e  
c a l c u l a t e d  u s i n g  t h e  sam e p r o c e d u r e  w i t h  - c o r r e c t i o n  f a c t o r s  
a p p l i e d ,  d e p e n d i n g  o n  t h e  t y p e  o f  c o r e  u s e d  i n  t h e  r e l a y .  A  
t a b l e  o f  c o r r e c t i o n  f a c t o r s  i s  g i v e n  i n  S e c t i o n  V  p a g e  32 . 
T h i s  d a t a  w a s  t a k e n  f r o m  a n  u n p u b l i s h e d  r e l a y  g r o u p  t r a i n i n g  
m e m o , a n a  a s i n c o r p o r a t e d  i n  t h e  c o m p u t e r  p r o g r a m .

• 
• 

• 
1• 
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10. If Ni max was greater than 200, multiply the 
max electrical ouerate time by the saturation 
factor calculated in (9)-

11. 'I'o find the total max operate time, multiply 
the max electrical time by 1.1. 

The procedure for calculating the minimum and average operate 
times i3 the same as above with the follov;ing exceptions: 

A) In step 1, use minimum resistance for minimum 
time and rated resistance for average time. 

B) 

c) 

The minimum resistance is the rated resistance 
times (1.0 - the resistance tolerance) if a 
resistance tolerance is given, or .90 if no 
tolerance is given. 

In ste9 2, use minimum or ra~ed resistance as 
approyriate and graph ES-456542. 

In step 4, calculate i min for min times and i 
avg for average tirr.e. The formula for i min is: 

i min= .95 x (the nono9erate readjust current), 

if this value is listed in the relay book or; 

i min= .5 x (the operate readjust current), 

if the nonoperate 
The .:'.:'orT:mla for i 

readjust current is not listed. 
avg is: 

i avg = .8 :;c (the operate readjust current). 

D) In step 5, calcul2te I max for minim~ times and 
I avg for average times. 

I max = 50v/R min 

I avg = 48v/R avg 

E) Skip stens n o, 9 and 10 l'or min and average times. 

F) In step 11, multiply by 1.1 to find minimum time, 
multiply by 1.0 for average time. 

The above p!'ocedures 0,1ere given for U type relays only. How­
ever, it has been found that UA, Y and permalloy types may be 
calculated using the same ·.9rocedu:re with· correction factors 
applied, depending on the type of core used in the relay. A 
table of correction factors is given in Section V page 32 . 
This data was taken from an unpublished relay group training 

~ ;'""'I .---: -~ '."" ~ n --. y-,. -.-, .L Q -; ~ -_n + ~' ... e .,_ ~ -memo, c..sv_ ..,_..:; .LTI~or~.;0.;. a v~C, ~LL \J., _ conpu.ver pro:::,ram. 
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I t  s h o u l d  b e  n o t e d  t h a t  o n  som e r e l a y s  t h e  a b o v e  m e t h o d  
r e s u l t s  i n  m i n  o p e r a t e  t i m e s  l o w e r  t h a n  t h o s e  a l l o w e d  b y  t h e  
g r a p h s  o n  p a g e  1 3 6  a n d  1 3 8  o f  t h e  U a n d  Y  t y p e  r e l a y  b o o k  
( l a b e l e d  -  m i n  t i m e  r e q u i r e d  t o  m ov e  a r m a t u r e  a n d  c l o s e  f i r s t  
c o n t a c t ) .  S i n c e  t h e  m e t h o d s  g i v e n  i n  t h i s  memo a r e  w e l l  d o c u �
m e n t e d  i n  r e f e r e n c e  1 ,  t h e y  w e r e  c h o s e n  a s  t h e  b a s i s  o f  a l l  
c a l c u l a t i o n s .

I n  t h e  c a s e  o f  d o u b l e  w o u n d  r e l a y s  w h i c h  a r e  u s e d  w i t h  t h e i r  
w i n d i n g s  c o n n e c t e d  i n  p a r a l l e l  o r  s e r i e s ,  a  p r o c e d u r e  m u s t  b e  
d e v i s e d  t o  r e d u c e  t h e m  t o  a  s i n g l e ,  e q u i v a l e n t  r e l a y ,  w h i c h  
c a n  b e  t r e a t e d  a s  o u t l i n e d  a b o v e .  T h i s  p r o c e d u r e  i s  d e v e l o p e d  
i n  S e c t i o n  V .

I I I .  L IN E A R IZ A T I O N  T E C H NIQ U E

T h e  g r a p h s  u s e d  i n  c a l c u l a t i n g  o p e r a t e  a n d  r e l e a s e  t i m e s  
( S e c t i o n  I I ) ,  r e p r e s e n t  a  p a r t i c u l a r  p r o b l e m  f o r  h a n d l i n g  b y  
t h e  c o m p u t e r  b e c a u s e  t h e y  a r e  e m p i r i c a l  i n  n a t u r e ,  a n d  h e n c e  
a r e  n o t  e a s i l y  d e s c r i b e d  m a t h e m a t i c a l l y .

T h r e e  m e t h o d s  w e r e  c o n s i d e r e d  t o  r e d u c e  t h e  g r a p h i c a l  d a t a  t o  
a  w o r k a b l e  f o r m a t .  T h e y  a r e :

1 .  S u b j e c t  e a c h  g r a p h  t o  e x i s t i n g  c u r v e  f i t t i n g  
p r o g r a m s , 2 g e n e r a t i n g  a  p o l y n o m i a l  f o r  e a c h  
g r a p h  w h i c h  w o u l d  f i t  i t  t o  a d e s i r e d  a c c u r a c y  
o v e r  a  s p e c i f i e d  r a n g e .

2 .  U s e  a n  a l g o r i t h m  s u c h  a s  L e g e n d r e ' s  p r i n c i p a l  o f  
L e a s t  S q u a r e  E r r o r 3 t o  a p p r o x i m a t e  e a c h  c u r v e  
o v e r  e q u a l l y  s p a c e d  d i v i s i o n s  o f  t h e  X a x i s .

3 -  L i n e a r i z e  t h e  g r a p h s  m e c h a n i c a l l y  b y  d r a w i n g  
s t r a i g h t  l i n e s  b e t w e e n  a d j a c e n t  p o i n t s  o n  t h e  
c u r v e ,  u s i n g  t h e  d e g r e e  o f  c u r v a t u r e  t o  d e t e r �
m i n e  t h e  d i s t a n c e  b e t w e e n  a d j a c e n t  p o i n t s .

A l t h o u g h  m e t h o d s  1 a n d  2 h a v e  t h e  a d v a n t a g e  o f  w e l l  d e v e l o p e d  
m a t h e m a t i c a l  p r o c e d u r e ,  i t  i s  f e l t  t h a t  t h e y  a r e  u n d u l y  s o p h i s �
t i c a t e d  c o n s i d e r i n g  t h a t  t h e  a c c u r a c y  o f  a n y  m e t h o d  i s  l i m i t e d  
b y  t h e  a c c u r a c y  w i t h  w h i c h  t h e  g r a p h s  c a n  b e  r e a d .  F o r  t h i s  
r e a s o n  m e t h o d  3 w a s  c h o s e n .  T h i s  m e t h o d  a l s o  t a k e s  f u l l  a d v a n �
t a g e  o f  t h e  f a c t  t h a t  m o s t  o f  t h e  c u r v e s  a r e  n e a r l y  s t r a i g h t  
o v e r  a  g r e a t  p o r t i o n  o f  t h e i r  l e n g t h ,  l e a d i n g  t o  a  s m a l l  n u m b e r

S e e  t h e  C o m p u t e r  A b s t r a c t s  B u l l e t i n  f o r  a  l i s t i n g  o f  s u c h  
p r o g r a m s .

B u c k i n g h a m ,  R .  A . ,  N u m e r i c a l  M e t h o d s , T a n d e m : S i r  I s a a c  P i t m a n
a n d  S o n s ,  L t d .

• 
• 
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It should be noted that on some relays the above method 
results in min operate times lower than those allowed by the 
graphs on page 136 and 138 of the U and Y type relay book 
(labeled - min time required to move armature and close first 
contact). Since the methods given in this memo are well docu­
mented in reference 1, they were chosen as the basis of all 
calculations. 

In the case of double wound relays which are used with their 
windings connected in parallel or series, a procedure must be 
devised to reduce them to a single, equivalent relay, which 
can be treated as outlined above. This procedure is developed 
in Section V. 

III. LINEARIZATION TECHNIQUE 

The graphs used in calculating operate and release times 
(Section II), represent a particular problem for handling by 
the computer because they are ern.pirical in nature, and hence 
are not easily described mathematically. 

Three methods were considered to reduce the graphical data to 
a ·workable format. They are: 

1. Subject each graph to existing curve fitting 
programs, 2 genera ting c:. polynomial for each 
graph which would fit it to a desired accuracy 
over a specified range. 

2. Use an algori thrn. such as Legendre I s prj_ncipal of 
Least Square Error 3 to approximate each curve 
over equally spaced divisions of the X axis. 

3- Linearize the graphs mechanically by drawing 
straight lines between adjacent points on the 
curve, usir.g the degree of curvature ~o deter­
mine the distance between adjacent points. 

• Although methods land 2 have the advantage of well developed 
mathematical procedure, it is felt that they are unduly sophis­
ticated considering that the accuracy of any method is limited 
by the accuracy with which the graphs can be read. For this 
reason method 3 was chosen. This method also takes full advan­
tage of the fact that most of the curves are nearly straight 
over a great portion of their length, leading to a small number 

• 2 

3 

See the Computer A bstrac·ts Bulletin for a listing of such 
pi~ograns. 

Buckingham, R. A., Numerical Methods, Tandem: Sir Isaac Pitman 
and Sons, Ltd. 
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o f  s t r a i g h t  l i n e s  r e q u i r e d  t o  d e s c r i b e  e a c h  c u r v e .  T e n  i s  
g r e a t e s t  n u m b e r o f  d i v i s i o n s  u s e d  t o  d e s c r i b e  a n y  o f  t h e  
c u r v e s .  A t y p i c a l  e x a m p l e  i s  s h o w n  i n  F i g u r e  1 o n  t h e  
f o l l o w i n g  p a g e .  N o t i c e  t h a t  t h e  w o r s t  c a s e  a c c u r a c y  o f  t h e ,  
a p p r o x i m a t i o n  i s  e q u a l  t o  t h e  m a x im u m  d e v i a t i o n  o f  t h e  
s t r a i g h t  l i n e  f r o m  t h e  a c t u a l  c u r v e .  A c c u r a c y  i s  d i s c u s s e d  
f u r t h e r  o n  p a g e  12- B y  o b s e r v i n g  t h i s  q u a n t i t y  a s  t h e  a p p r o x i �
m a t i o n s  a r e  m a d e . , t h e  a c c u r a c y  c a n  b e  k e p t  t o  a n y  d e s i r e d  l e v e l .  
S e v e r a l  o f  t h e  q u a n t i t i e s  r e p r e s e n t e d  o n  t h e  g r a p h s  a r e  
f a m i l i e s  o f  s t r a i g h t  l i n e s  p l o t t e d  o n  l o g - l o g  p a p e r .  T h e  
r e p r e s e n t a t i o n  f o r  t h e s e  q u a n t i t i e s  i s  d i s c u s s e d  o n  p a g e  1 0 .
I n  t h e  f o l l o w i n g  d i s c u s s i o n ,  X a n d  Y  r e f e r  t o  t h e  a b s c i s s a  
a n d  o r d i n a t e  o f  g r a p h s  r e s p e c t i v e l y .

L i n e a r i z a t i o n  M e t h o d

O n c e  t h e  s t r a i g h t  l i n e  a p p r o x i m a t i o n s  f o r  t h e  c u r v e s  h a v e  b e e n  
m a d e ,  t h e  e n d  p o i n t s  ( b o t h  X a n d  Y  v a l u e s )  o f  e a c h  l i n e  a r e  
s t o r e d  i n  m e m ory  a s  a  o n e  d i m e n s i o n a l  m a t r i x  a n d  g i v e n  a  l a b e l  
i d e n t i f y i n g  w h i c h  c u r v e  t h e  l i n e  s e g m e n t  i s  fro m . .  T h e  d e s i g n a �
t i o n s  a s s i g n e d  t o  t h e  v a r i o u s  c u r v e s  a r e  l i s t e d  f o r  r e f e r e n c e  
i n  S e c t i o n  V ,  p a g e  3O .

I n  o r d e r  t o  o b t a i n  a  X  v a l u e  c o r r e s p o n d i n g  t o  a  p r e v i o u s l y  
c a l c u l a t e d  Y  v a l u e ,  o r  v i c e  v e r s a ,  t h e  p r o g r a m  e x e c u t e s  a  
s e a r c h  t o  d e t e r m i n e  w h i c h  s e t  o f  e n d  p o i n t s  t h e  k n o w n  v a l u e  
l i e s  b e t w e e n .  O n c e  t h e s e  a r e  d e t e r m i n e d  t h e  u n k n o w n  v a l u e  i s  
c a l c u l a t e d  a s  f o l l o w s :  -  T h e  p r o g r a m  a s s i g n s  a  l a b e l  o f  X
h i g h  ( X H ) ,  X l o w  ( X L ) ,  Y  h i g h  (Y H ) a n d  Y  l o w  ( Y L )  t o  t h e  e n d  
p o i n t  s e t s ,  c o r r e s p o n d i n g  t o  t h e  a b s o l u t e  v a l u e  o f  t h e i r  
m a g n i t u d e .  F o r  c u r v e s  p l o t t e d  o n  l i n e a r  s c a l e  p a p e r  ( r e l e a s e  
t i m e  g r a p h s )  t h e  u n k n o w n  v a l u e  c a n  t h e n  b e  c a l c u l a t e d  a s  
f o l l o w s :

B y  p r o p o r t i o n s  -

e q .  ( l )  X =  X L  +  (Y  -  Y L )  ( p o s i t i v e  s l o p e )

o r  e q .  ( 2 )  Y  =  Y L  +  (X H  -  X ) ( n e g a t i v e  s l o p e )
XH-™ X L

T h e  r o l e s  o f  X a n d  Y  a r e  i n t e r c h a n g e d  
t o  s h o w  s y m m e try  o n l y ,  t h e  s l o p e  o f  
t h e  l i n e  d e t e r m i n e s  t h e  f o r m  o f  t h e  
e q u a t i o n .

N o t e :

• 
• 

• 
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of straight lines required to describe each curve. Ten is 
greatest number of divisions used to describe any of the 
curves. A typical example is shown in Figure 1 on the 
following page. Notice that the worst case accuracy of the . 
approximation is equal to the maximum deviation of the 
straight line from the actual curve. Accuracy is discussed 
further on page 12. By observing this quantity as the approxi­
mations are made, the accuracy can be kept to any desired level. 
Several of the quantities represented on the graphs are 
families of straight lines plotted on log-log paper. The 
representation for these quantities is discussed on page 10. 
In the following discussion, X and Y refer to the abscissa 
and ordinate of graphs respectively. 

Linearization Method 

Once the straight line approximations for the cur_ves have been 
made, the end points (both X and Y values) of each line are 
stored in memory as a one dimensional matrix and given a label 
identifying which curve the line segment is from. The designa-­
tions assigned to the various curves are listed for reference 
in Section V, page 30. 

In order to obtain a X value correspon1ing t6 a previously 
calculated Y value, or vice versa, the prograrn executes a 
search to determine which set of end points the knovm value 
lies between. Once these are determined the unknown value is 
calculated as follows: - The program assigns a label of X 
high (XH), X low (XL), Y high (YH) and Y low (YL) to the end 
point sets, corresponding to the absolute value of their 
magnitude. For curves plotted on linear scale paper (release 
time graphs) the unknown value can then be calculated as 
follows: 

By proportions -

eq. ( 1) 

or eq. (2) 

X = XL -4- XH-XL (Y - YL) (pos1· t1·v·e sJ ooe) ' YH-YL • -

y = YL + YH-YL (XH - X) (negative slope) 
XH-XL 

Note: The roles of X and Y are interchanged 
to show symmetry only, the slope of 
the line determines the form of the 

• equation. 
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F o r  c u r v e s  p l o t t e d  o n  l o g - l o g  p a p e r  ( o p e r a t e  t i m e  g r a p h s )  t h e  
f o r m u l a s  a r e  t h e  s a m e ,  e x c e p t  l o g a r i t h m s  o f  t h e  a p p r o p r i a t e  
c o n s t a n t s  m u s t  h e  t a k e n  t o  s a t i s f y  p r o p o r t i o n a l i t y .

T h e  f o r m u l a s  f o r  s t r a i g h t  l i n e  's e g m e n t s  o n  l o g - l o g  p a p e r
o e c o m e :

l o g  X .  l o g ( X L )  + ( l o g ( Y ) - l o g ( Y L ) )

v
-A. = 10**[log(XL) + jgffjg fZlgffSl (l°g(Y)-l°s(YL))]

o r
e q  (1 A )

s i m i l a r l y  
e q  ( 2 A )

. X = X L | _ 1 0 * * ( l o g ( Y / Y L ) * l o g  ( X H / X L  ) / l o g ( Y H / Y L ) )

( p o s i t i v e  s l o p e )

Y  = Y L | _ 1 0 * * ( l o g ( X H / X ) * l o g ( - Y H A L ) / l o g ( X H / X L ) ) ]

( n e g a t i v e  s l o p e )

O b s e rv e  t h a t  o n  t h e  g r a p h s  p l o t t e d  o n  l o g - l o g  p a p e r ,  t h e  t u r n s  
a n d  c u r r e n t  r a t i o  c u r v e s  a r e  f a m i l i e s  o f  s t r a i g h t  l i n e s ,  
r e p r e s e n t i n g  a  s e t  ox v a l u e s  w h i c h  c o v e r  t h e  w h o l e  p l a n e .  F o r  
t h e s e  c u r v e s  t h e  f o r m  o f  e q u a t i o n s  1A a n d  2A  w o u l d  b e  v e r y  
d i f f i c u l t  t o  m a n i p u l a t e  i n  t h e  c o m p u t e r  a n d  t h e r e f o r e  a  new 
r e p r e s e n t a t i o n  i s  d e v e l o p e d .

F i r s t  o b s e r v e  t h a t  a  c u r v e  o f  t h e  f o r m :

eq (3) Y  = BX'•m

. n a t e s  1w i l l p l o t a s a s t r a i

. i s  c a n b e s h o w n a s f o l l o w s

f  b o t h s i d e s o f t h e e q u a t e

0 0  = l o g (B X m)

= l o g ( x " ) +  1 o g  ( B )

= m 1 OS ( X ) -r l o g  ( B )

Y ' - l o g (x )

X ' = l o g (X)

�p i _ l o g (B)

• 
• 

• 
• 
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For c:ur,.-'es plotted on log-le:; paper ( operate tb1e graphs) the 
formulas are the same~ except logaritl~~s of t~e appropriate 
co~stants must be taken to satisfy proportionality . 

The formulas for straight line ·segments on log-log paper 
bec·::ime: 

log XH -log XL log X = log(XL) + YL ( log(Y)-log(YL)) log YH -log 

or 
eq (lA) 

similarly 
eq (2A) 

v **[. ( , log XH -lo"' XL 
A= 10 • log XLJ + log YH -log YL ( log (Y )-log (YL) )] 

. X = XLL lO**(log(Y/YL)*log(XH/XL)/log(YH/YL) )] 

C9ositive slope) 

Y = YLL lO**(lo;(XH/X) *log(YH/'fL)/log(XH/XL) )j 
(negative slope) 

Observe that on the graphs plotted on log-log paper~ the turns 
and current ratio curves are families of straight lines~ 
representing a set of values 1,rhic11 cover the whole plane. Fer 
tn.ese curves the form of equations lA and 2A i:-rould be very 
difficult to !nanipulate in the compute~~ and therefore a ::1.e'i'J 
representation is developed. 

First observe that a curve of the form: 

eq (3) 

on linear coordinates \·rill plot as a straight line on log-log 
coordinates. Tl1.is can be shovm as follows: 

Taking the log of both sides of the equation -

log (Y) log (Bxm) 

= log (Xm) + log (B) 

= mlog (X) lo: (B) 

la+ 
~·--- L, 

yr = log (Y) 

X' = log (X) 

3r = lOG (B) 
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Now Y> = m X ' B '

w h i c h  I s  t h e  f o r m  o f  a  s t r a i g h t  l i n e

h o i A ir  t h e  r  t h a t

w h e n  X = 1 ,  X ’ = l o g  1 = 0  Y 1

a l s o  l o g ( Y )  = l o g ( B )  Y B

( a t  X 

( a t  X

1 )

1 )

T h u s  B e q u a l s  t h e  Y  v a l u e  o f  t h e  p o i n t  w h e r e  t h e  s t r a i g h t  l i n e
c r o s s e s  t h e  X =  1 a x i s

T>h e  v a l u e  o f  m c a n  h e  f o u n d  g r a p h i c a l l y  b e  o b s e r v i n g  t h e  
f o l l o w i n g

e q  ( 4 )

e q u a l i t i e s : 

A Y 'm
Y 1 -Y

A X '
l o g ( Y i  ) - l o g ( Y ;

y  * v  ! l o g  X. � l o g

U h e r e  X1  3 JV2  3 Y.1  3 a n d  Yo a r e  v a l u e s  r e a d  f r o m  e i t h e r  l o g - l o g  o r
l i n e a r  c o o r d i n a t e s .  S i n c e  t h e s e  l i n e s  h a v e  t h e  sam e s l o p e  (m ) 
w i t h i n  a g i v e n  f a m i l y ,  t h e  B I n t e r c e p t  d e t e r m i n e s  t h e  l i n e . '  A n  
e x a m p l e  o f  t h e s e  c u r v e s  u s i n g  c u r r e n t  r a t i o s  i s  s h o w n  I n  
F i g u r e  2 .  N o t e  t h a t  t h e  l i n e s  c a n  b e  s p a c e d  e i t h e r  l i n e a r l y  o r  
l o g a r i t h m e t i c a l l y  o v e r  t h e  p l a n e .  T h e  p r o b l e m ,  t h e n  b e c o m e s ,  
g i v e n  a  p o i n t  o n  t h e  l i n e  d e t e r m i n e  I t s  3  i n t e r c e p t .  O n c e  t h e  
B I n t e r c e p t  a n d  t h e  s l o p e  m ( d e t e r m i n e d  f r o m  e q u a t i o n  4-) a r e  
k n o w n ,  a n  u n k n o w n  Y  c a n  b e  f o u n d  f r o m  a g i v e n  X ( o r  v i c e  v e r s a )  
u s i n g  e q u a t i o n  3 -

U s i n g  t h e  sam e p r i n c i p a l  a s  f o r  t h e  s t r a i g h t  l i n e  a p p r o x i m a t i o n s  
o f  t h e  n o n l i n e a r  c u r v e s ,  t h e  B I n t e r c e p t s  o f  s e l e c t e d  l i n e s  i n  
e a c h  f a m i l y  a r e  s t o r e d  I n  m e m ory  a l o n g  w i t h  t h e i r  a s s o c i a t e d  
l i n e  v a l u e s .  G i v e n  a n y  l i n e  v a l u e  t h e  p r o g r a m  d e t e r m i n e s  t h e  
h i g h  a n d  l o w  k n o w n  B v a l u e s  i t  l i e s  b e t w e e n  (3 H  a n d  3 L ) ,  a n d  
t h e  a s s o c i a t e d  c u r r e n t  r a t i o  o r  t u r n s  v a l u e s  (R H ,  R L o r  T H ,  T L ) .  
( N o t e :  A l t h o u g h  t h e o r e t i c a l l y  o n l y  t w o  v a l u e s  o f  B w o u l d  b e
n e c e s s a r y ,  a  B v a l u e  f o r  e a c h  l i n e a r  c u r v e  d r a w n .  I s  s t o r e d ,  t o  
m i n i m i z e  a n y  e r r o r  o c c u r r i n g  f r o m  d i s c r e p a n c i e s  i n  t h e  l i n e a r  o r  
l o g a r i t h m i c  d i s t r i b u t i o n s . )  U s i n g  t h e s e  v a l u e s  a n d  t h e  f o l l o w i n g  
e q u a t i o n s  3 and . 6 ,  a n y  r e q u i r e d  B v a l u e  c a n  b e  f o u n d .

a )  A s s u m in g  l i n e a r  d i s t r i b u t i o n  ( i . e .  c u r r e n t  r a t i o )  
b y  p r o p o r t i o n s :

l o g ( B H ) - l o g ( B L )  l o g ( B H ) - l o g ( B )
RH -  R L ' R  -  RL

l o g ( B )  = l o g ( B H )  -  ^ H _5iL  L1 o s ( b l ) ]

B = B H L w q c I l E l j J n o g t l l ) ) ;e q  ( 5 )
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y1 = :m_,'{r _L B' 

1::-l1ich is the forE1 of a straight line. 

• Not2 lurther t:1at 

• 

• 
•• 

'i'rnen X = 1, X 1 ~ log 1 = o 

also log(Y) = log(B) 

y, = B1 (at X = 1) 

Y = B (at X = 1) 

Thus B equals the Y value of the point 1.·rhere the straight line 
crosses the X = 1 axis . 

The value of m can be found graphically_be observing the 
following equalities: 

ec~ ( 4) m = 6.Y' 
6.X' = = log Y1 -log Y2 

log X1 -loG; X2 

-::-There X1 , X2 , Y1 , and Y2 are values read from either log-log(. or 
linear coordinates. Since these lines have the same slope ,m) 
w:'... thin a given faraily, the B intercept determines the line.· An 
example o:: these curves using current ratios is shown in 
F~gure 2. Note that the lines can be spaced either linearly or 
lo;arithmetically over t1:le plane. The problem, then becomes, 
given a point on ti1.e line deteri:iine its 3 intercept. Once the 
B intercept and the slope m (determined from equation 4) are 
known, a!'1 unknm·m Y can be found from a gj_vsn X (or vice versa) 
using equation 3. 

Usi!'1E; the sane 9rinci:9al as for the straight line aoproximati.ons 
o:: t~e no!'1linear curves, the B intercepts of select~d lines in 
each family are stored in memo~y along with their associated 
line values. G~cven any line value the program determines the 
hig.h and lm-r kno':cm B values it lies between (3H and BL), and 
the associated current ratio or turns values (RH, RL or TH, TL). 
(Note: Al though theoretically only tvro values of B ·would be 
n2cessary, a B value fol"' each linear curve drm,m, is stored, to 
minimize any error occurring from discrepancies in the linear or 
logari thn1.ic distributions.) Using these values and the following 
equations 5 and. 6, any required B value can be found. 

a) Assuming linear distribution (i.e. current ratio) 
by proportions: 

eq (5) 

l8g(BH)-log(BL) 
RH - RL = 

]og(BH)-log(Bl 
R - RL 

log(B) = log(BH) - ~~tL L1og(~i)] 

B = BHLlO**((~=~L)*log(~~))] 
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b )  S i m i l a r l y  a s s u m in g  l o g a r i t h m i c  d i s t r i b u t i o n  
( i . e .  t u r n s )  b y  p r o p o r t i o n s :

l o g ( 5 H ) - l o g ( 3 L )  = l o g ( 3 ) - l o g ( B L )  
l o g ( T H ) - l o g ( T L )  l o g ( T ) - l o g ( T L )

l o g ( B )  =  l o g ( B L )  +  l o g ( T / T L ) *  l ^ W B L j

e q  ( 6 )  B -  1 0 * * ( _ l o g ( B L )  +  ( l o g  ( ! / T L ) * l o g ( B H / B L ) / l o g ( T H / T L ) )

D a t a  I n t e r c a l a t i o n

U n f o r t u n a t e l y ,  d u r i n g  t h e  c a l c u l a t i o n  o f  a n  o p e r a t e  o r  r e l e a s e  
t i n e ,  a v a l u e  w i l l  o c c a s i o n a l l y  e x c e e d  t h e  r a n g e  o f  t h e  
a v a i l a b l e  d a t a .  U n d e r  t h e s e  c i r c u m s t a n c e s  t h e  p r o g r a m  w i l l  
a u t o m a t i c a l l y  I n t e r p o l a t e  t h e  r e q u i r e d  i n f o r m a t i o n  b y  u s i n g  t h e  
s l o p e  o f  t h e  s t r a i g h t  l i n e  a p p r o x i m a t i o n  n e a r e s t  t h e  p o i n t  w h e r e  
t h e  p l o t t e d  d a t a  e n d e d .  T h e  e r r o r  i n t r o d u c e d  b y  t h i s  p r o c e d u r e  
I s  n o t  i n c l u d e d  i n  t h e  e s t i m a t i o n s  g i v e n  I n  t h e  n e x t  s e c t i o n :  
h o w e v e r ,  i t  I s  r e l a t i v e l y  s m a l l  s i n c e  a l l  t h e  c u r v e s  e x h i b i t  a 
v e r y  s m a l l  d e g r e e  o f  c u r v a t u r e  a t  t h e i r  e n d  p o i n t s  a n d  t h e  
r e q u i r e d  d a t a  i s  u s u a l l y  n o t  f a r  f r o m  t h e  a v a i l a b l e  d a t a .  T h i s  
p r o c e d u r e  i s  a n  e n g i n e e r i n g  m e t h o d  t o  o b t a i n  a n s w e rs  w h e r e  n o  
d a t a  i s  a v a i l a b l e .

A c c u r a c y

B e c a u s e  t h e  l i n e a r i z a t i o n  t e c h n i q u e  i s  t h e  
t h e  a c c u r a c y  o f  t h e  c a l c u l a t i o n s ,  a c c u r a c y  
s e c t i o n .

m a in  f a c t o r  a f f e c t i n g  
i s  d i s c u s s e d  i n  t h i s

T o a n s w e r  t h e  q u e s t i o n ,  r:how a c c u r a t e  a r e  t h e  c o m p u t e r  r e s u l t s ” ,  
a  f r a m e  o f  r e f e r e n c e  m u s t  f i r s t  b e  e s t a b l i s h e d .  C o m p a r i s o n  
w i t h  a v a i l a b l e  l a b  m e a s u r e d  t i m i n g  d a t a  i s  v i r t u a l l y  u s e l e s s  
f o r  s e p a r a t e  m a x ,  m i n  a n d  a v e r a g e  e r r o r  c a l c u l a t i o n ,  b e c a u s e  
t h e  a v a i l a b l e  d a t a  d o e s  n o t  c o n s i s t  o f  m e a s u r e m e n t s  f r o m  a 
l a r g e  s a m p l e  o f  e a c h  r e l a y .  T h e  c o s t  o f  o b t a i n i n g  t h i s  d a t a  
m a x e s  s u c h  a  m e t h o d  i m p r a c t i c a l .  T h e  a l t e r n a t e  s o l u t i o n  i s  
c o m p a r i s o n  v r i t h  a  c a r e f u l  h a n d  c a l c u l a t i o n  u s i n g  t h e  m e t h o d  
o u t l i n e d  i n  t h e  o p e r a t e  a n d  r e l e a s e  memos p r e v i o u s l y  d e s c r i b e d .  
I f  t h i s  i s  d o n e ,  a n s w e rs  c a n  b e  c o m p a r e d  o n e  b y  o n e  a n d  t h e  
d i f f e r e n c e s  n o t e d .  T h e  o n l y  q u e s t i o n  t h a t  r e m a i n s  i s  w h i c h  
s o l u t i o n  i s  m o re  n e a r l y  c o r r e c t  o n  a n  a b s o l u t e  b a s i s .

t ,  t h e  d i f f e r e n c e  t o  b e  e x p e c t e d  b e t w e e n  t h e  c o m p u t e r  
I t s  a n d  a h a n d  c a l c u l a t i o n  ' w i l l  b e  d i s c u s s e d .

• 
• 

• 
• 

b) 

eq (6) 

- 12 -

Similarly assu.";ling logarithnic distribution 
(i.e. turns) by proportions: 

log(BH)-loe;(BL) 
loc;(TH)-log(TL) 

_log (B) -log (BL) 
log(T)-log(TL) 

log(B) = 1012:(BL) + lo.:7(T/TL)* lo; B~/BL 
-

0 log TH;TL 

B = lO**Llog(BL) + (log (T/TL)*log(BH/BL)/log(TH/TL))] 

~ata InterDolation 

Gn:'.:'ortunately, a.urine the calculation of an operate or release 
tine, a value will occasionally exceed the range of the 
a-,-a:.'...12,ole d.at2.. Under tl1ese circumstances the l)r:::i;ram vr:.'...11 
at1.to~~1a tically inter.Jola te tt1e 1.,eql1iI'ed inforrnatior1 ~o~y-us ins t:1e 
sJ_o';)e o-.;,,~ the straight line approxir:1.ation nearest the _po:'...nt Hhere 
the plotted. data ended. The error introduced by this orocedure 
:i.s not included in t.i.1.e estin1ations given in the next section; 
:10,·,ever, it is relatively small since all the C'..lrves exhibit a 
ve~y sr:1.all degree of curvature at their end points and the 
required data is usually not far from the available data. This 
9:tocedure is an engj_neer:ing :method to ootain ansl:ers Ht.ere no 
data is available. 

3ecause t:1.e linearization technique is tne :!imin factor a:t'i'ectinc; 
the accur&cy of t~e calculations, accuracy is discussed in t~ls 
::;2ctio11,t 

To ans1Ier the question, :rhoi;•r accurate are the com)uter results 11
, 

a frame of r2:er-ence must fir-st be established. Couparison· 
i;•ri til. av2.::_1atle lab measuTecl timing data is virtuall:• us2les.s 
for separate max, min and average error calculation, because 
the a7ailable data does not consist of measurencnts from a 
large sample o: each relay. T:cie cost 01-~ o':Jtaini11:; thL: ciata 
r;1al:es suc['.:. a nethod i::-:1.~Jractical. The alternate solution i:3 
'.:::)L~Jaris on 1:Ti th a ca::~eful h2.:r1d caiculatioY-.:. using tll.e method 
outlined in the operate and release memos previously described. 
Ii' this :Ls done, an:::.":;ers can be com;mred one 0: 0 one and the 
::~·--.·· ~~·2re11c: es !}.Ots-.:"t. r.r~·:e oi--11:r q_1.,1_·2 st io11 that rci'aain.s =:_ s ~·.ri1ic 11 

:~l~~io~ is ~ore nearly corr~ct on an absolute ~a:i~ . 



R e l e a s e  T im e s
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T h e  m a x im u m  d e v i a t i o n  o f  t h e  l i n e a r i z e d  c u r v e s  w i t h  t h o s e  
p l o t t e d  (m in im u m  a n d  m a x im u m ) i s  1 m i l l i s e c o n d  (m s) h i g h ,  t h e  
m e a n d e v i a t i o n  i s  p r o b a b l y  l e s s  t h a n  . 1  ms a l t h o u g h  t h i s  i s  
d i f f i c u l t  t o  d e t e r m i n e  a c c u r a t e l y .  T h e  c u r v e  f o r  a v e r a g e  
t i m e s  i s  n o t  p l o t t e d  b u t  c a n  b e  a s s u m e d  t o  l i e  i n t e r m e d i a t e  
b e t w e e n  t h e  m a x a n d  m i n  c u r v e s .  T h e  c o m p u t e r  c o n s t r u c t s  t h i s  
c u r v e  m a t h e m a t i c a l l y  t o  s i x  p l a c e  a c c u r a c y ,  so  i t  c a n  b e  
a s s u m e d  t h a t  t h e  sam e l i m i t s  a s  a b o v e  a p p l y .  T h e  d e v i a t i o n  
o f  t h e  s t o p  p i n  c u r v e s  g i v e  a  m a x t u r n  d e v i a t i o n  o f  . 5  a m p- 
t u r n s  l o w .  - A  . 5  amp—t u r n  l o w  d e v i a t i o n  c a n  r e s u l t  i n  a  m a x 
r e l e a s e  t i m e  d e v i a t i o n  o f  1 ms h i g h .  S i n c e  t h e  m a x d e v i a t i o n s  
d i s c u s s e d  o c c u r  a t  d i f f e r e n t  s e c t i o n s  o f  t h e  g r a p h  t h e y  a r e  n o t  
a d d i t i v e  a n d  r e s u l t  i n  a  t o t a l  m a x  d e v i a t i o n  p o s s i b l e  o f  
+  1 m s .

On s l o w  r e l e a s e  r e l a y s  w i t h  s l e e v e s ,  a  c o a r s e r  t i m e  s c a l e  i s  
u s e d  o n  r e l e a s e  t i m e ,  r e s u l t i n g  i n  a n  e x p e c t e d  m a x d e v i a t i o n  
o f  4  m s .

O p e r a t e  T im e s

A l t h o u g h  m o re  s t e p s  a r e  i n v o l v e d  i n  c a l c u l a t i n g  o p e r a t e  t i m e s ,  
a l l  g r a p h s  a r e  l i n e a r  e x c e p t  t h e  e d d y  c u r r e n t  c u r v e  ( o r  s l e e v e  
m e t a l  c u r v e  w h i c h e v e r  i s  u s e d ) . H o w e v e r ,  l o g - l o g  p a p e r  i s  
u s e d  f o r  t h e  p l o t s ,  g i v i n g  r i s e  t o  d i f f e r e n t  d e v i a t i o n s  f o r  
d i f f e r e n t  t i m e  i n t e r v a l s .  T h e  h i g h e s t  d e g r e e  o f  c u r v a t u r e  
o c c u r s  o n  t h e  s l e e v e  c u r v e s  b u t  h e r e  t h e  d e v i a t i o n  i s  a l m o s t  
i m m e a s u r a b l e  a n d  i s  t h e  sam e o r d e r  o f  m a g n i t u d e  a s  t h e  l i n e  
w i d t h  o f  t h e  g r a p h s .  A d d i t i o n a l  d e v i a t i o n  i s  i n t r o d u c e d  i n  
r e a d i n g  t h e  Y  a x i s  B  i n t e r c e p t s  u s e d  a s  d a t a ,  h o w e v e r ,  t h i s  
e r r o r  c a n  b e  m i n i m i z e d  b y  c a r e f u l  r e a d i n g  a n d  s h o u l d  b e  m uch 
l e s s  t h a n  t h e  e r r o r  i n  i n t e r p o l a t i n g  b e t w e e n  t h e  l i n e s  o n  a  
h a n d  c a l c u l a t i o n .  A d d i n g  t h e  e f f e c t  o f  t h e  l o g  s c a l e s ,  i t  i s  
e s t i m a t e d  t h a t  o p e r a t e  t i m e s  l e s s  t h a n  1 0 0  ms s h o u l d  b e  w i t h i n  
1  1 ms o f  t h e  b e s t  h a n d  c a l c u l a t i o n  a n d  t i m e s  g r e a t e r  t h a n  
1 0 0  ms s h o u l d  b e  w i t h i n  +  2 m s .

A l l  o f  t h e  a b o v e  d e v i a t i o n s  w e r e  m e t  i n  a  s a m p l e  o f  2 4  r e l a y s  
( 4  e a c h  o f  t h e  6  t y p e s )  f o r  w h i c h  t h e  m i n ,  m a x a n d  a v e r a g e  
o p e r a t e  a n d  r e l e a s e  t i m e s  w e r e  v e r y  c a r e f u l l y  c a l c u l a t e d  b y  
h a n d  a n d  r e c h e c k e d  s e v e r a l  t i m e s  o n  s e p a r a t e  o c c a s i o n s .

T h e  a b o v e  v a l u e s  g i v e  o n l y  t h e  e x p e c t e d  d e v i a t i o n  b e t w e e n  t h e  
c o m p u t e r  r e s u l t s  a n d  t h e  b e s t  h a n d  c a l c u l a t i o n .  C o n s i d e r i n g  
t h e  s o u r c e s  o f  e r r o r  i n  m a k i n g  a  h a n d  c a l c u l a t i o n  ( r e a d i n g  l o g  
s c a l e s ,  i n t e r p o l a t i n g  b e t w e e n  l i n e s ,  e x t e n d i n g  l i n e s  b e y o n d

• 
• 

• 
• 
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Release Times 

The r:i.aximum deviation of the linearized curves 1,,ri th those 
plotted (mininum and maxi:r..um.) is 1 millisecond (ms) high, the 
mean deviation is probably less than .1 ms although this is 
dif:icult to determine accurately. The curve for average 
times is not plotted but can be assumed to lie intermediate 
between the max and min curves. The computer constructs this 
curve mathematically to six place accuracy, so it can be 
assumed that the same limits as above apply. The deviation 
of the stop pin curves give a max turn dev:iation of .5 amp­
turns low. -A .5 amo-turn low deviation can result in a max 
r~lease time deviation of 1 ms high. Since the max deviations 
discussed occur at different sections of the graph they are not 
additive and result in a total max deviation possible of 
+ 1 ms. 

On slow release relays i;·rith sleeves, a coarser time scale is 
used on release time, resulting in an expected max deviation 
of l.J. ms. 

Onerate Times 

Although more steps are involved in calculating operate times, 
all graphs are linear except the eddy current curve (or sleeve 
metal curve whichever is used). Hmrever, log-log paper is 
used for th~ pldts, giving rise to different deviations for 
dif.:::erent time intervals. The highest degree of curvature 
occurs on the sleeve curves but here the deviation is almost 
imm.easurable and is the same order of magni tu.de as the line 
width of the graphs. Additional deviation is introduced in 
reading the Y axis B intercepts used as data, however, this 
error can be minimized by careful reading and should be much 
less than the error in interpolating between the lines on a 
hand calculation. Adding the effect of the log scales, it is 
estimated that operate times less than 100 ms should be within 
+ 1 ms of the best hand calculation and times greater than 
100 ms should be within+ 2 ms . 

All of the above deviations were met in a sample of 24 relays 
(4 each of the 6 ty.9es) for which the min., max and average 
operate and release times were very carefully calculated by 
hand and rechecked several times on separate occasions. 

The aoove values give only the expected deviation bet\·reen the 
computer results and the best hand calculation. Considering 
the sources of error in making a hand calculation (reading log 
scales, interpolating between lines, extending lines beyond 
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t h e i r  p l o t t e d  r a n g e ,  e t c . )  i t  i s  n o t  e a s y  t o  d e t e r m i n e  w h i c h  
r e s u l t s  a r e  t h e  m o s t  a c c u r a t e  o n  a n  a b s o l u t e  b a s i s .  I t  d o e s  
s e e m  f a i r  t o  s t a t e ,  h o w e v e r ,  t h a t  t h e  c o m p u t e r  r e s u l t s  a r e  
a c c u r a t e  e n o u g h  f o r  a l l  e n g i n e e r i n g  p u r p o s e s  a n d  m o s t  p r o b a b l y  
a r e  t h e  b e s t  r e s u l t s  o b t a i n a b l e  w i t h  t h e  a v a i l a b l e  d a t a .

T h e  a b o v e  d i s c u s s i o n  o u t l i n e s  t h e  a s s u m p t i o n s  a n d  m e t h o d s  u s e d  
t o  r e d u c e  t h e  g r a p h i c a l  d a t a  a v a i l a b l e  t o  a  f o r m  t h a t  c a n  b e  
s t o r e d  I n  t h e  c o m p u t e r  m e m o ry .  A l l  v a l u e s  a r e  p u n c h e d  o n  
c a r d s  a n d  r e a d  i n  w i t h  t h e  p r o g r a m  a s  d a t a ,  t o  a v o i d  t h e  p r o �
g r a m m in g  e f f o r t  i n v o l v e d  i n  s t o r i n g  i t  o n  d i s k s .

T h e  f o l l o w i n g  s e c t i o n  d e s c r i b e s  t h e  p r o g r a m  i t s e l f .

I V .  D E S C R IP T IO N  O F C OMPUTER PROGRAM

P ro g r a m  F l o w

T h e  p r o g r a m  I s  d i v i d e d  b y  f u n c t i o n  I n t o  1 1  p a r t s  o r  m o d u l e s .  
M o d u l e - 1 f u n c t i o n s  a s  d a t a  i n p u t  a n d  m a s t e r  c o n t r o l .  I t  
d i r e c t s  t h e  p r o g r a m  f l o w  b y  e x a m i n i n g  t h e  i n p u t  d a t a  f o r  e a c h  
r e l a y  c o d e  i n  t h e  d a t a  d e c k  (o n e  d a t a  c a r d  p e r  r e l a y  c o d e  
e x c e p t  f o r  m u l t i p l e  w o u n d  r e l a y s  w h i c h  h a v e  o n e  c a r d  p e r  
w i n d i n g ) a n d  c a l l i n g  f o r  o t h e r  m o d u l e s  ( s u b r o u t i n e s )  a s  t h e y  
a r e  r e q u i r e d .  T h e  r e s u l t  o f  e a c h  c a l c u l a t i o n  i s  e x a m in e d  i n  
s e q u e n c e  t o  d e t e r m i n e  w h a t  m o d u l e  s h o u l d  b e  c a l l e d  n e x t .
A f t e r  a l l  c a l c u l a t i o n s  f o r  o n e  r e l a y  c o d e  h a v e  b e e n  m a d e ,  a n d  
t h e  f i n a l  o p e r a t e  a n d  r e l e a s e  t i m e s  a r e  k n o w n ,  m a s t e r  c o n t r o l  
c a u s e s  t h e  r e s u l t s  t o  b e  s t o r e d  o n  m a g n e t i c  t a p e  f o r  f u t u r e  
p r i n t i n g  a n d  p u n c h i n g  I n  t h e  f o r m a t s  s h o r n  i n  F i g u r e s  3 a n d  4  
r e s p e c t i v e l y .  A l l  o u t p u t  d a t a  e x c e p t  t h e  o p e r a t e  a n d  r e l e a s e  
t i m e  a r e  r e a d  i n  f r o m  t h e  i n p u t  d a t a  c a r d s  a n d  r e p e a t e d  f o r  
e a s e  o f  u s e  o n l y .  M o re  d a t a  I s  p u n c h e d  o n  t h e  c a r d s  t h a n  o n  
t h e  p r i n t e d  f o r m a t ,  t h e  e x t r a  d a t a  b e i n g  u s e d  t o  m a k e  t h e  
c a r d s  a s  u s e f u l  a s  p o s s i b l e  f o r  a n y  f u t u r e  a p p l i c a t i o n s .

A s i m p l i f i e d  f l o w  c h a r t  f o r  t h e  m a s t e r  c o n t r o l  m o d u l e  i s  g i v e n  
a t  t h e  e n d  o f  t h i s  s e c t i o n .  T h e  l o g i c  s t r u c t u r e  f o l l o w s  
e x a c t l y  t h e  p r o c e d u r e s  o u t l i n e d  I n  S e c t i o n  I I  f o r  c a l c u l a t i n g  
o p e r a t e  a n d  r e l e a s e  t i m e s .  I f  s t a t e m e n t  b y  s t a t e m e n t  d e t a i l  
i s  d e s i r e d  f o r  t h e  p r o g r a m ,  i t  i s  a v a i l a b l e  f r o m  t h e  a u t h o r .

T r a v e l  T im e

I n  c a l c u l a t i n g  t h e  t o t a l  r e l e a s e  t i m e s  f r o m  t h e  e l e c t r i c a l  
r e l e a s e  t i m e ,  a  f a c t o r  I s  a d d e d  t o  a c c o u n t  f o r  t h e  t r a v e l  t i m e  
o f  t h e  c o n t a c t s .  T h i s  f a c t o r  i s  g i v e n  i n  t h e  t a b l e  b e l o w :

• 
• 

• 
• 
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their p1o.tted range, etc.) it is not easy to determine vrhich 
results are the most accurate on an absolute basis. It does 
seer:1 fair to state, however., that the computer results are 
accurate enough for all engineering purposes and most prooably 
are the best results obtainable with the available data. 

The above discussion outlines the assumotions and methods used 
to reduce the graphical data available to a form that can be 
stored in the computer memory. All values are 9unched on 
cards and read in with the program as data, to avoid the pro­
g~amming effort involved in storing it on disks. 

The following section describes the program itself . 

IV. DESCRIPTION OF COMPUTER PROGRAM 

Program Flow 

The program is divided by function into 11 parts or modules. 
Module. l ftmctions as data input and master control. It 
directs the pr9gram flow by examinir1g the input data for each 
relay code in the data deck (one data card 9er relay code 
exceot for multiple wound relavs ·which have one card per 
t'l:l.nding) and calling for otherv modules (subroutines) as they 
are required. The result of each calculation is examined in 
sequence to determine ·what module should be called next. 
After all calculations for one relay code have been made., and 
the final operate and release times are knm·m, master control 
causes the results to be stored on magnetic tape for future 
:9rint5_ng and punching in the formats shown in Figures 3 and 4 
respectively. All output data except the 09erate and release 
time are read in from the input data cards and repeated for 
ease of use only. More data is punched on the cards than on 
the printed format, the extra data being used to make the 
cards as useful as possible for any future applications. 

A simplified flow chart for the master control module is given 
at the end of this section. The logic structure follovrs 
exactly the procedures outlined in Section II for calculating 
operate and release times. If statement by statement detail 
is desired for the program, it is.available from the author. 

Travel Time 

In calculating the total release times from the electrical 
release time., a factor is added to account for the travel time 
of the contacts. This factor is given in the table below: 
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US= REL WITH SLEEVE 
UP= PERMALLOY CORE 

• 
19- 21 
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NO. 

7-!IJ 15 16-19 

CONTACT 
ARRANGrnENT 

0 OR I 

B Bt~ MB HO. OTHER 

• • 
22-26 27- 30-33 34- 36-40 

lJ, _ 
lJ3-60 61 62-79 

29 35 1+2 

TOTAL TOTAL 
COIL WINDING OPERHE OPERATE RELEASE 
RES ARRANGEf~ENT CURRENT TIME TIME 

w~x HIN A.VG MAX ~IN AVG 

FIG. 3 - FORMAT FOR 0 RINTED OUTPUT 

20 2!-2U 25- 29- 31- 36-39 '+0-'+'+ '+5-62 63-80 28 30 35 

TOTAL TOTAL 
REL COIL WINDING OPERATE OPERATE RELEASE 

CODE NOTE RES ARRAHGrnENT CURRENT THff TH4E 
( NO. ) 

NO. OTHER ttAX HIN AVG ~t~X tflN 4VG 

FIG. lJ - FOR~AT FOR PUNCHED CARD OUTPUT 
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T r a v e l  T im e  i n  M i l l i s e c o n d s  
B r e a k  A M a k e  M a k e  A B r e a k

M i n . 0 . 0  1 . 0

A v g . 1 . 0  3 . 0

M a x . 2 . 0  5 - 0

T h e  p r o g r a m  a s s u m e s  t h a t  
a n d  a d d s  t h e  a p p r o p r i a t e  
t i m e s  f o r  m a k i n g  a  b r e a k

r e l e a s e  t i m e s  a r e  f o r  b r e a k i n g  a  m a k e  
t i m e s .  T h i s  m e a n s  t h a t  i f  r e l e a s e  
a r e  d e s i r e d  t h e  f o l l o w i n g  c o r r e c t i o n s

s h o u l d  b e  a d d e d  t o  t h e  r e s u l t s  g i v e n  b y  t h e  p r o g r a m :

C o r r e c t i o n  F a c t o r  i n  M i l l i s e c o n d s

M i n . 1 . 0

A v g . 2 . 0

M a x . 3 - 0

T h e  f o l l o w i n g  c o m m e n t fro m ,  t h e  r e l e a s e  t i m e  memo d a t e d  J u l y  2 1 ,  
1 9 3 8 ,  s h o u l d  b e  n o t e d :  " i n  c e r t a i n  c a s e s  t h e  m in im u m  t i m e  t o
m a k e  a  b r e a k  c o n t a c t  m a y b e  l e s s  t h a n  t h e  t i m e  t o  b r e a k  a  m a k e  
c o n t a c t .  T h i s  w o u l d  b e  t h e  c a s e  f o r  s u c h  c o m b i n a t i o n s  a s  t h e  
1 1 0 ,  t h e  1 0 6 ,  t h e  1 - 2  c o n t a c t  o f  1 3 8 ,  e t c .  W hen p a r t i c u l a r  
a c c u r a c y  I s  r e q u i r e d ,  t h e r e f o r e ,  t h e s e  d a t a  s h o u l d  b e  r e a s o n a b l y  
a o D l i e d .

O p e r a t e  C a l c u l a t i o n  o n  Low  R e s i s t a n c e  R e l a y s

Some o f  t h e  r e l a y s  c a l c u l a t e d  b y  t  
r e s i s t a n c e  c o i l s  o n  t h e  o r d e r  o f  1 
a r e  n o r m a l l y  u s e d  i n  s e r i e s  w i t h

_  _ _ j

-s p r o g r a m  h a v e  v e r y  l o w  
;o 1 0 0  o h m s .  T h e s e  r e l a 1

a n o t h e r  r e l a y  o r  r e s i s t o r ,  f o r
d e t e c t i o n  p u r p o s e s .  B e c a u s e  o f  t h e  
h i g h  c u r r e n t  a n d  p o w e r ,  t h e s e  r e l a y :  
o n  4 3  v o l t s  j  h o w e v e r ,  s i n c e  i t  w o u l<  
l a t i o n  f o r  e v e r y  p o s s i b l e  s e r i e s  r e :
n o  s e r i e s  r e s i s t a n c e .  T h i s  a s s u m p t i o n  r e s u l t s  I n  v e r y  f a s t  
o p e r a t e  t i m e s  o n  t h e  o r d e r  o f  1 m i l l i s e c o n d .  T h e  o p e r a t e  t i m e :  
r e s u l t i n g  f r o m  s u c h  r e l a y s  s h o u l d  p r o v e  v a l u a b l e  f o r  c o m p a r i n g

l o w  r e s i s t a n c e  a n d  r e s u l t a n t  
c a n n o t  b e  o p e r a t e d  d i r e c t l y  

f u t i l e  t o  a t t e m p t  a  c a l c u -  
. s t a n c e ,  t h e  p ro g r a m  a s s u m e s

o n e  r e l a y  a g a i n s t  t h e  a n o t h e r  o f  s i m i l a r  t y p e ,  a l t h o u g h  
a c t u a l  t i m e  w i l l  d e p e n d  o n  t h e  s e r i e s  r e s i s t a n c e  u s e d ,  
r e l e a s e  t i m e s  a r e  n o t  s e r i o u s  T v  a f f e c t e d  b y  t h e  4 8  v o l t  
t i o n .

t h e
T h e
a s s u m e -

• 
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Travel Time in Milliseconds 
Breat. r, Make Mal-;:e A Break ,., 

Min . 0.0 1.0 

Avg. 1.0 3.0 

Max. 2.0 5.0 

The progra.Iil assumes that release times are for breaking a make 
and adds the appropriate ti7es. This means that if release 
times for :m.a;:Cing a break are desired the following corrections 

• should be added to the results given by the program: 

• 
• 

Min. 

Avg. 

Max. 

Correction Factor in Milliseconds 

1.0 

2.0 

3.0 

Tne folloving comment from the .release ti1:1e memo dated July 21, 
1938., s;_1ould be noted: r:In certain cases the :m.inir:mm time to 
make a break c-::mtact may be less ti1an the time to ere al-: a ma::e 
contact. This would be the case fo!' such con1binations as t:1e 
110., the 106, the 1-2 contact o~ 138, etc. When particular 
accurady is required, therefore, these data should be reasonably 
aDDli.ed. 11 

Ooerate Calculation on Low Resistance Relays 

Some of the relays calculated by this program have very low 
resistance coils on the order of l to 100 ohms. These 1~e1a~rs 
are normally used in series with another relay or resistor, -for 
detection purposes. Because □ I.~ the lm-.r resistance and resultant 
high current and power, these relays can...,.10t be operated directly 
on 4-8 vol ts; houever., since it ,;•rould be futile to a tternpt a calcu­
lation for every possible series resistance, the progra~ assuCTes 
no series resistance. This assumption results in very fast 
O]erate tines on the order of 1 millisecond. The operate times 
resulting :'ram such relays should.prove valuable for comparin 0 
one relay against the another o-: s irnilar ty9e, al thous;h t~1.e 
actual tine r:rill deoend on the series resista1.1.ce used. The 
release ti~es are n;t seriously affected by the 48 volt assuran­
tion . 



I T

T h e  r e m a i n i n g  m o d u l e s  2 t h r o u g h  1 1  p e r f o r m ,  t h e  f o l l o w i n g  f u n c �
t i o n s  r e s p e c t i v e l y :

2 .  C a l c u l a t e s  t h e  r e l e a s e  amp t u r n s  f r o m  g ra m  l o a d  
a n d  s t o o  o i n  i n f o r m a t i o n .

3 -  C a l c u l a t e s  t h e  r e l e a s e  t i m e  f r o m  r e l e a s e  amp t u r n s  
and . s l e e v e  m e t a l  i n f o r m a t i o n .

4 .  C a l c u l a t e s  t h e  B i n t e r c e p t  f o r  t u r n s ,  o n  t h e  m a x 
o p e r a t e  t i m e  g r a p h s .

5 .  C a l c u l a t e s  t h e  B i n t e r c e p t  f o r  t u r n s ,  o n  t h e  m i n  
o p e r a t e  t i m e  g r a p h s .

o C a l c u l a t e s  t h e  B i n t e r c e p t  f o r  c u r r e n t  r a t i o ,  o n  
t h e  m a x o p e r a t e  t i m e  g r a p h s .

7 .  C a l c u l a t e s  t h e  B i n t e r c e p t  f o r  c u r r e n t  r a t i o ,  o n  
t h e  m i n  o p e r a t e  t i m e  g r a p h s .

8 . C a l c u l a t e s  t h e  e d d y  c u r r e n t  t i m e  c o n s t a n t  f r o m  B 
i n t e r c e p t ,  r e s i s t a n c e ,  a n d  t h e  s l o p e  o f  t h e  t u r n s  
E r a o h .

9 -  C a l c u l a t e s  t h e  t o t a l  t i m e  c o n s t a n t  f r o m  e d d y  c u r �
r e n t  t i m e  c o n s t a n t  a n d  s l e e v e  t y p e  i n f o r m a t i o n .

1 0 .  C a l c u l a t e s  t h e  s a t u r a t i o n  f a c t o r  f r o m  t o t a l  amp 
t u r n s  i n f o r m a t i o n .

1 1 .  C a l c u l a t e s  t h e  e l e c t r i c a l  o p e r a t e  t i m e  f r o m  B 
i n t e r c e p t ,  t o t a l  t i m e  c o n s t a n t  a n d  s l o p e  o f  t h e  
c u r r e n t  r a t i o  g r a p h .

T h i s  m o d u l a r  m e t h o d  o f  p ro g r a m m i n g  i s  u s e d  t o  f a c i l i t a t e  d e �
b u g g i n g  a n d  p r o v i d e  f l e x i b i l i t y  f o r  c h a n g e ,  i n  c a s e  f u t u r e  
a p p l i c a t i o n s  m a y m a k e  u s e  o f  p a r t s  o f  t h e  p r o g r a m .

E r r o r  D e t e c t i o n

A  s p e c i a l  e r r o r  r o u t i n e  i n  m a s t e r  c o n t r o l  c a u s e s  t h e  m e s s a g e  
" IE R R  = X "  (w h e r e  X i s  a n  i n t e g e r  f r o m  1 t o  9 i n d i c a t i n g  t h e  
p ro g r a m  s t e p  c a u s i n g  t h e  e r r o r )  t o  b e  p r i n t e d  a t  t h e  l e f t  h a n d  
m a r g i n  o f  t h e  o u t p u t ,  i n  p l a c e  o f  t h e  r e l a y  c a l c u l a t i o n  w h i c h  
w o u l d  n o r m a l l y  a p p e a r  t h e r e .  T h e  p r o g r a m  t h e n  a u t o m a t i c a l l y  
b e g i n s  o n  t h e  n e x t  c a l c u l a t i o n  w i t h o u t  i n t e r r u p t i o n .  T h i s  
f e a t u r e  p r e v e n t s  t h e  e n t i r e  . jo b  f r o m  t e r m i n a t i n g  i n  c a s e  a n  
e r r o r  o c c u r s  o n  a p a r t i c u l a r  c a l c u l a t i o n .  .

• 
• 

• 
• 

Th.2 remaining modules 
tions respectively: 
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2 through 11 perform .,__. 
vne follov-ring func-

2. Calculc .. tes the release amp turns fror:1 csram load 
and stop pin in::'orm.ation. 

3- Calculates the release time from release amp turns 
and sleeve metal information. 

4. Calculates the B interce:9t for turns, on the ma:<: 
09erate time graphs . 

5. Calculates the B intercept for turns, on the min 
operate time grap~s. • 

/" o. Calculates the B intercept for current ratio, on 
t~e max operate ti~e graphs. 

7. Calculates t~e B interce?t for current ratio, on 
the min operate time graphs. 

8. Calculates the eddy current time constant from B 
intercept, resistance, and the slo9e of the turns 
gra9h. 

9. Calculates t11e total time constant from 2ddy cur­
rent time constant and sleeve type information. 

10. Calculates the saturation factor from total a:m9 
turns in~ormation. 

11. Calculates the electrical ooerate time :rom B 
intercept, total time constant and slo9e of the 
current ratio grap~. 

T::1is modular method_ of progra'llining is used to facilitate de­
bugging and provide flexibility for change, in case future 
applications may make use of parts of the program . 

Error Detection 

A spec~al error routine in master ~ontrol causes the ~essa~e 
11 ITfRR - xrr ( 1-Jhn-re sr c- ar, 7 """t 0 ~er r~·~om 1 +.) a l

0 nQ'1,,,,...a+1 ~-- +:;c. 
J...J- - • .i.L~ ..... .J.\.. _...:_...:;i !.L _.:.,..1. ._,::) _ .!.. • _,. v ::-,. __ ._ v-~1,'.:> u __ • __ 

;;roc;r2r:1 steo causin 6 the error) to be pr.inte6. at the le.rt hand 
i·1ar;;:: :'1 of t~1e C:J'J.t'.)Ut, in .9lace of the re lay calculation uhic~1 

• l'T:::Juld normally appear thei~e. T:1e program then au to.'.naticall~, 
be;ins on the next calculation without interru0tion. This 
~eature prevents the entire job from terminating in case an 
error occurs on a particulat calculation. 
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T h e ' t y p e  o f  e r r o r s  t h a t  a r e  d e t e c t e d  b y  t h i s  r o u t i n e  a r e :

1 .  I l l e g a l  c h a r a c t e r  o r  c h a r a c t e r s  a p p e a r  o n  a n  
i n p u t  d a t a  c a r d .  ( T h i s  i s  p e r f o r m e d  w i t h  t h e  
F O RTRAN " O p t i o n  9 "  s t a t e m e n t . )

2 .  S e n s e  l i g h t s  a r e  n o t  t u r n e d  o f f  a f t e r  p ro g r a m  
i n i t i a l i z a t i o n .

3 .  N e g a t i v e  v a l u e s  o f  s l e e v e  m e t a l  d e s c r i p t o r s  o c c u r .

9-. N e g a t i v e  v a l u e  o f  C n o t e  d e s c r i p t o r  o c c u r s .

5 .  T y p e  o f  c o n t a c t  c o n f i g u r a t i o n  o c c u r s  f o r  w h i c h  
c o m p u t e r  h a s  n o  a s s o c i a t e d  g r a m  l o a d  d a t a .

6 . R e l a y  t y p e  a p p e a rs  f o r  w h i c h  p ro g r a m m e d  o p e r a t e  
a n d  r e l e a s e  t i m e  m e t h o d s  do n o t  a p p l y .

7 .  N e g a t i v e  v a l u e  o f  R n o t e  d e s c r i p t o r  o c c u r s .

8 . New c a g e  d e t e c t o r  d o e s  n o t  a d v a n c e  a f t e r  l a s t  
l i n e  o n  p r e v i o u s  p a g e  i s  p r i n t e d .

9 .  I l l e g a l  d i g i t  o c c u r s  i n  r e l a y  t y p e  s p e c i f i c a t i o n  
( o t h e r  t h a n  0 o r  1 ) .

I n c u t  D a t a

T h e  i n c u t  d a t a  f o r  e a c h  r e l a y  c o i l  p r o v i d e d  t o  t h e  p ro g r a m ,  i s  
l i s t e d  b e l o w :

i .  R e l a y  t y p e  -  T h e  r e l a y s  a r e  c l a s s i f i e d  e i t h e r  
U t y p e ,  UA t y p e ,  d o u b l e  w o u n d  t y p e ,  U t y p e  w i t h  
s l e e v e ,  U t y p e  w i t h  p e r m a l l o y  c o r e  o r ' Y  t y p e .
T h e  t y p e  i s  I n d i c a t e d  b y  a  1 i n  on e  o f  c o lu m n s  1 
t h r o u g h  6 .

C o n t a c t  a r r a n g e m e n t  -  T h e  n u m b e r o f  
b r e a k  m a k e ,  a n d  m a k e  b r e a k  c o n t a c t s  
b y  t h e  p r o p e r  t w o  d i g i t s  i n  c o lu m n s

m a k e ,  b r e a k ,  
a r e  I n d i c a t e d  
7 t h r o u g h  i t - .

T h e  l e s s  f r e q u e n t  c o n t a c t  c o n f i g u r a t i o n s  l i s t e d  b e l o w  a r e  i n d i  
c a t e d  b y  d i g i t s  I n  c o lu m n s  1 5  a n d  2 0  I n d i c a t i n g  t h e  n u m b e r o f  
c o n t a c t s ,  a n d  t h e  d e s i g n a t i o n s  b e l o w  i n  c o lu m n s  l b  t h r o u g h  19 
a n d  2 1  t h r o u g h  2 4  t o  i n d i c a t e -  t h e  t y p e .  T h e  a l l o w e d  c o n f i g u r a  
t i o n s  a r e :

MM -  m a k e  m a k e

BMR -  b r e a k  m a k e  m a k e

M-M -  m a k e  b e f o r e  m a k e

M -B  -  m a k e  b e f o r e  b r e a k

• 
• 

• 
• 
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T~e ty9e o~ errors that aTe detected by this routine are: 

' _!_. 

2. 

3. 

4. 

'.) . 

-~ o. 

7. 

2-. 

9. 

Ille5al character or characters appear on an 
in9ut :-la ta card. (This is performed ''.tri th the 
FORI'.R)-i'T nor:ition 9" statement.) 

Sense lights are not turned off after program 
initialization. 

Negative values of sleeve metal descriDtors occur. 

Negative value of C note descriptor occurs . 

Ty9e of contact configuration occurs for which 
computer has no associated gram load data. 

Relay ty9e appears for vihich programned operate 
and re-i_ease time r::1etl1ods do not a9;Jly. 

Negative value of R note descri8tor occurs. 

New 9age detector does not advance a~ter last 
line 0::1 9revious page is ,?rinted. 

Ill~gal digit occurs in relay type specification 
(other than O or 1). 

1'{1e in_:;;u t d.a ta 
l~s t-20. :Je Icn·.r: 

::~or e2.c> relay 9ro;ram is 

~elay ~ype - The relays are classif::_ed either 
U ty)e, UA t~r9e, double :•round tyoe, U ty9e -r,•r:i th 
sleeve, U type r.1ith pen:alloy core or ·y -:yl)e. 
The t;r.9e i_s indicated by a l in one of colur.ms l 
through 6 . 

2. Contact arranssern.ent - T!1e nurn.ber or~ rnal<:.e, break, 
brea_k r.1ake, and make break con tac ts are indicated 
by the proper hrn digits in collrnms 7 t:,1,r-)ug·n 14-. 

The less freqaent contact configurations listed below arc indi­
cated by 5i3::_ts in col1-,E1ms 15 and 20 indicat:~ns the nuln:)er o:: 
c::mtacts, and t1:1e des i';na tions belo1·r in colurn.ns 16 throu 6l1 19 
and 21 through 24 to indicate the t79e. The allowed configura­
ti-ons are: 

VIM - ma~::,e make 

Br-1:tli - brealc make make 

M-M - make before make 

M-B - make before break 
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PB -  p r e l i m i n a r y  b r e a k

PM -  p r e l i m i n a r y  m a k e

BMB -  b r e a k  m a k e  b r e a k

MBM -  m a k e  b r e a k  m a k e

PBM -  p r e l i m i n a r y  b r e a k  m a k e

BM-M -  b r e a k  m a k e  b e f o r e  m a k e .

3 - R e l a y  c o d e  -  T h e  a l p h a b e t i c  d e s i g n a t i o n  a n d
n u m e r i c  c o d e  a r e  g i v e n  i n  c o lu m n s  25  t h r o u g h  2 6  
a n d  2 7  t h r o u g h  30 r e s p e c t i v e l y .

4 .  P r e f e r r e d  c o d e s  -  A  p r e f e r r e d  r e l a y  i s  i n d i c a t e d  
w i t h  a  P i n  c o lu m n  3 2  a n d  a n  a s t e r i s k  i n  c o lu m n  3 4 .

5 * T u r n s  -  T h e  n u m b e r o f  t u r n s  i s  g i v e n  i n  c o lu m n s  3 5  
t h r o u g h  3 9 -

6 . R e s i s t a n c e  -  T h e  r e s i s t a n c e  i s  g i v e n  i n  c o lu m n s  4 0  
t h r o u g h  4 4 .

7 .  S l e e v e  t y p e  -  T h e  s l e e v e  t y p e  i s  i n d i c a t e d  b y  a 
s i n g l e  d i g i t  u s i n g  t h e  f o l l o w i n g  c o d e :

1 o r  b l a n k  -  n o  s l e e v e

4  -  1 3 /3 2  a lu m i n u m

5 -  1 3 /3 2  c o p p e r

6 -  1 / 2  c o p p e r

7 -  5 / 8  c o p p e r

T h e  p a r t i c u l a r  c h o i c e  o f  d i g i t s  i s  s u c h  t h a t  w h e n  m u l t i p l i e d  b y  
t w o 3 a  n e w s e t  o f  t e n  u n i q u e  d i g i t s  r e s u l t .  T h e  a b o v e  d i g i t s  
i n d i c a t e  v a l u e s  f r o m  t h e  m in im u m  o p e r a t e  g r a p h  w h i l e  t h e  m u l t i �
p l i e d  s e t  o f  d i g i t s  ( 2 3 8 3 1 0 , 1 2 3 l 4 )  i n d i c a t e  c o r r e s p o n d i n g  v a l u e s  
fro m ,  t h e  m a x im u m  o p e r a t e  t i m e  g r a p h .

8 . S t o p  p i n  h e i g h t  -  T h e  s t o p  p i n  h e i g h t  i s  i n d i �
c a t e d  b y  t w o  d i g i t s  i n  c o lu m n s  4 6  a n d  4 7 .

• 
• 

• 
• 
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PB - preliminary break 

PM - preliminary make 

BMB - break malce break 

MBM - malrn break make 

PBM - preliminary break make 

BM-M break make before make. 

3. Relay code - The alphabetic designation and 
numeric code are given in columns 25 through 26 
and 27 through 30 respectively. 

4. Preferred codes - A preferred relay is indicated 
with a Pin column 32 and an asterisk in column 34. 

5. Turns - The nu..111ber of turns is given in colum,.'l.s 35 
through 39. 

6. Re sis tanc e - The resistance is given in coluJn...>-is 40 
through 44. 

7. Sleeve type - The sleeve type is indicated by a 
single digit using the following code: 

1 or blank - no sleeve 

4 - 13/32 aluminum 

5 - 13/32 copper 

6 - 1/2 copper 

7 - 5/8 copper 

The particular choice of digits is such that when multiplied by 
two~ a new set of ten unique digits result. The above digits 
indicate values from the minimtL~ operate graph while the multi­
plied set of digits (2,8,10,12,14) indicate corresponding values 
from the maximum 09erate time gra9h. 

8. Stop pin height - The stop pin height is indi­
cated by tvro digits in columns 46 and 47 . 
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9 -  W i n d i n g  a r r a n g e m e n t  -  T h e  w i n d i n g  a r r a n g e m e n t  
f o r  w h i c h  t h e  t i m e s  a r e  b e i n g  c a l c u l a t e d  i s  
i n d i c a t e d  a s  P ,  S o r  P / S  f o r  p r i m a r y ,  s e c o n d a r y  
o r  p r i m a r y  a n d  s e c o n d a r y  i n  s e r i e s  a i d i n g ,  
r e s p e c t i v e l y ,  i n  c o lu m n s  4 8  t h r o u g h  5 1  ( Z P / S  
a n d  U P /S  i n d i c a t e  r e s u l t s  f o r  z e r o  a n d  u n i t y  
c o u p l i n g  r e s p e c t i v e l y  -  s e e  S e c t i o n  V  f o r  
e x p l a n a t i o n ) .

1 0 .  O p e r a t e  c u r r e n t  -  T h e  o p e r a t e  c u r r e n t  i n  m i l l i -  
amps i s  g i v e n  i n  c o lu m n s  52 t h r o u g h  5 5 -

1 1 .  N o n o p e r a t e  c u r r e n t  -  T h e  n o n o p e r a t e  c u r r e n t  i s  
g i v e n  i n  c o lu m n s  58 t h r o u g h  59 i f  k n o w n .

1 2 .  Y  t y p e  r e l e a s e  t i m e  -  T h e  m in im u m  a n d  m a x im u m  
r e l e a s e  t i m e  o f  Y  t y p e  r e l a y s  a r e  a l r e a d y  k n o w n .
T h e s e  a r e  l i s t e d  i n  c o lu m n s  6 0  t h r o u g h  6 2  a n d
63 t h r o u g h  65  r e s p e c t i v e l y .

1 3 .  R e s i s t a n c e  t o l e r a n c e  -  T h e  r e s i s t a n c e  t o l e r a n c e  
i s  g i v e n  i n  c o lu m n s  66 t h r o u g h  68  i f  d i f f e r e n t  
f r o m  1 0 / .  T h e  n u m b e r l i s t e d  i s  o b t a i n e d  b y  
m u l t i p l y i n g  t h e  r e s i s t a n c e  t o l e r a n c e  b y  10 
( i . e . ,  1/  i s  l i s t e d  a s  1 0 ,  15 /  i s  l i s t e d  a s  1 5 0 ) .

1 4 .  C o r e  t y p e  -  T h e  c o r e  t y p e  i s  g i v e n  i n  c o lu m n s  69 
a n d  7 0 .  B l a n k  -  S t a n d a r d  C o re

C L = 5/ I 0 i n c h  c o r e  -  1 / 8  i n c h  a r m a t u r e

CK = 1 / 4  i n c h  c o r e  -  1 / 8  i n c h  a r m a t u r e

C J = 1 / 4  i n c h  c o r e  -  . 0 8 3  a r m a t u r e

1 5 - A  1 i n  c o lu m n  7 1  i n d i c a t e s  t h e  l a s t  d a t a  c a rd ,  t o
b e  p r o c e s s e d  a n d  t e r m i n a t e s  t h e  p r o g r a m .  A  2 i n  
c o lu m n  7 1  i n d i c a t e s  t h e  l a s t  d a t a  c a r d  o f  a 
p a r t i c u l a r  t y p e  a n d  c a u s e s  t h e  p r i n t e r  t o  s k i p  
t o  a n e w  p a g e .

KNOWLEDG E G AIN E D  PROM AH I N I T I A L  T R IA L  RUN

T h e  r e s u l t s  i n  A p p e n d i x  I  r e p r e s e n t  t h e  s e c o n d  r u n  o f  t h e  r e l a y  
d a t a .  O n t h e  f i r s t  r u n  i t  b e c a m e  p a i n f u l l y  o b v i o u s  t h a t  o p e r a t e  
t i m e s  f o r  s e v e r a l  o f  t h e  r e l a y s  w e r e  e x t r e m e l y  e x c e s s i v e ,  h a v i n g  
f i l l e d  u p  a l l  t h e  t l l o t t e d  s p a c e  w i t h  a  l o n g  s t r i n g  o f  d i g i t s .  
N a t u r a l l y  t h i s  a n o m a l y  w a s q u i c k l y  e x a m in e d ,  a n d  i n  t h e  p r o c e s s
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9. Winding arrang~ment - The winding arrangement 
for which the times are being calculated is 
indicated as P, Sor P/S for primary, secondary 
or primary and secondary in series aiding, 
re spec ti vely, in colunLn.s 48 through 51 (ZP /S 
and UP/S indicate results for zero and unity 
coupling respectively - see Section V for 
explanation). 

10. Operate current - The operate current in milli­
amps is given in columns 52 through 55. 

11. Nonoperate current - The nonoperate current is 
given in columns 56 through 59 if knovm. 

12. Y type release time - The minimum and maximum 
release time of Y type relays are already known. 
These are listed in columns 60 through 62 and 
63 t~rough 65 respectively. 

13. Resistance tolerance - The resistance tolerance 
is given in colmans 66 through 68 if different 
from 10%. The number listed is obtained by 
multiplying the resistance tolerance by 10 
(i.e., 1% is listed as 10, 15% is listed as 150). 

14. Core type - The core type is given in columns 69 
and 70. Blank -- Standard Core 

CL = 5/16 inch core 1/8 inch armature 

CK = 1/4 inch core 1/8 inch armature 

CJ = 1/4 in.ch core .083 armature 

15. A 1 in column 71 indicates the last data card to 
be processed and terminates the program. A 2 in 
column 71 indicates the last data card of a 
particular type and causes the printer to skip 
to a new page. 

KNO;HEDGE GAilED FROM AN INITIAL TRIAL RUH 

The results in A-:-i~Jendix I re9resent the second run of the relay 
data. On the first run it became painfully obvious that operate 
tines for several of the relays were extremely excessive, having 
filled up all the !llotted space with a long string of digits. 
Haturally this anomaly was quickly examined, and in the process 
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som e i n t e r e s t i n g  f a c t s  'e m e rg e d .  I n  t o t a l  t h e r e  w e r e  n i n e  
r e l a y s  w h i c h  s h o w e d  e x c e s s i v e  o p e r a t e  t i n e s .  A t  f i r s t  f a u l t y  
d a t a  w a s  s u s p e c t e d  b u t  t h i s  p r o v e d  n o t  t o  b e  t h e  c a s e .  A 
l i t t l e  m o re  i n v e s t i g a t i o n  a n d  som e s l i d e  r u l e  w o r k  e v e n t u a l l y  
s h o w e d  t h a t  I n  a l l  n i n e  c a s e s ,  t h e  o p e r a t e  c u r r e n t  l i s t e d  f o r  
t h e s e  r e l a y s  c o u l d  n o t  b e  m e t  u n d e r  c o n d i t i o n s  o f  l o w  v o l t a g e  
( 4 5 v )  a n d  m a x im u m  c o i l  r e s i s t a n c e  ( n o m i n a l  +  10% o f  n o m i n a l ) ,  
a n d  i n  f a c t ,  t w o  o f  t h e  r e l a y s  ( t h e  U 1 0 6 8  p r i m a r y  a n d  s e c o n d a r y  
a n d  t h e  U14-33 s e c o n d a r y )  c o u l d  n o t  m e e t  t h e  l i s t e d  o p e r a t e  
c u r r e n t s ,  e v e n  a s s u m in g  n o m i n a l  b a t t e r y  ( 4 8 v )  a n d  r a t e d  c o i l  
r e s i s t a n c e  v a l u e s .  A  s t u d y  o f  i n i t i a l  r e l a y  r e q u e s t s  a n d  
s e v e r a l  c i r c u i t s  u s i n g  t h e s e  r e l a y s  s h o w e d  t h a t  t h e  r e l a y s  a r e  
u s e d  i n  s p e c i a l  w a y s ;  f o r  e x a m p l e ,  t h e  U 1 0 6 8  h a s  t w o  c o n t a c t s  
w h i c h  c l o s e  u n d e r  l o w e r  t h a n  t h e  l i s t e d  o p e r a t e  c u r r e n t  a n d  
t h e s e  c o n t a c t s  a r e  u s e d  t o  p l a c e  t h e  w i n d i n g s  i n  p a r a l l e l .
S i n c e  n o  w a r n i n g  o f  s p e c i a l  c o n d i t i o n s  a r e  g i v e n  i n  t h e  U & Y  . 
t y p e  r e l a y  b o o k  i t  w a s  f e l t  i t  w o u l d  b e  u s e f u l  t o  m a k e  a  
s e p a r a t e  l i s t i n g  o f  t h e s e  r e l a y s  f o r  i m m e d i a t e  r e f e r e n c e .
T h i s  l i s t  a p p e a r s  b e h i n d  t h e  Y  r e l a y  s e c t i o n  i n  A p p e n d i x  I .
A  n o t e  r e f e r r i n g  t o  t h i s  s e c t i o n  a p p e a r s  b y  t h e  r e l a y  a t  I t s  
n o r m a l  l o c a t i o n .  A l s o  l i s t e d  a r e  n i n e  a d d i t i o n a l  r e l a y s  w h i c h  
h a v e  a  v e r y  l a r g e  m a x t o  m i n  o p e r a t e  t i m e  r a t i o  b e c a u s e  t h e  
c u r r e n t  u n d e r  4 5  v o l t s  a n d  m a x im u m  r e s i s t a n c e  c o n d i t i o n s  o n l y  
s l i g h t l y  e x c e e d s  t h e  l i s t e d  o p e r a t e  c u r r e n t .  A  n o t e  e x p l a i n s  
i n  w h i c h  c l a s s  e a c h  r e l a y  b e l o n g s .

M i s c e l l a n e o u s  P ro g r a m  F a c t s

T h e  f o l l o w i n g  f a c t s  m a y a i d  i n  g i v i n g  some f e e l  f o r  t h e  s i z e ,  
c o m p l e x i t y  a n d  e f f i c i e n c y  o f  t h e  p r o g r a m .

N u m b e r o f  i n p u t  d a t a  c a r d s  -  2 0 3 7

N u m b e r o f  F O RTRAN i n s t r u c t i o n s  -  8 2 4

A s s e m b l y  t i m e  -  . 0 8 9 1  h r .

R u n  t i m e  -  . 0 2 3 4  h r .

T o t a l  S y s t e m  t i m e  -  . I l 8 l  h r .

V .  D E R IV A T IO N S ,  S YM B O LS , AND D A T A T A BL E S 

D i s c u s s i o n  o f . - S e r i e s  A i d i n g  W i n d i n g s

Some U ,  UA a n d  Y  t y p e  r e l a y s  a r e  I n t e n d e d  t o  b e  u s e d  w i t h  t h e i r  
p r i m a r y  a n d  s e c o n d a r y  c o n n e c t e d  i n  a  s e r i e s  a i d i n g  a r r a n g e m e n t .  
T h e s e  r e l a y s  a r e  d e s i g n a t e d  a s  Z P / S  o r  U P /S  u n d e r  w i n d i n g  
a r r a n g e m e n t .  D a t a  I s  g i v e n  f o r  t h e  o p e r a t e  c u r r e n t  o f  r e l a y s

• 

• 
• 
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some interesting facts emerged. In total there were nine 
relays vrhich shovred excessive operate times. At first faulty 
data was suspected but this proved not to be the case. A 
little more investigation and some slide rule work eventually 
showed that in all nine cases, the operate current listed for 
these relays could not oe met under conditions of low voltage 
(45v) and maximur.1 coil resistance (nominal+ 1096 of nominal), 
and in fact, two of the relays (the Ul068 primary and secondary 
and the Ul433 secondary) could not meet the listed o,erate 
currents, even assuming nominal battery (48v) and rated coil 
resistance values. A study of initial relay requests and 
several circuits using these relays showed that the relays are 
used in special ·ways; for example, the Ul068 has two contacts 
vrhich close under lower than the l"isted operate current and 
these contacts are used to place the windings in parallel. 
Since no warning of special conditions are given in the U & Y 
type relay book it was felt it would be useful to make a 
separate listing of these relays for ir:unedia te reference. 
This list appears behind the Y relay section in Appendix I. 
A no·te referring to this section appears by the relay at its 
norm.al location. Also listed are nine additional relays vrhich 
have a very large max to min operate time ratio because the 
current u...11.der 45 vol ts ar1.d maximu.."1;1 resistance conditions only 
slightly exceeds the listed operate current. A note explains 
in 1:rhich class each relay belongs. 

Miscellaneous Program Facts 

The follm-ring facts mav aid in giving some feel for the size, 
complexity and efficiency of the program. 

Number of inDut data cards - 2037 

Number of FORTRAN instructions 824 

Assembly tim.e - .0891 hr. 

Run time - .0234 hr. 

Total System time - .1181 hr. 

V. DERrv-ATIONS, SYMBOLS, J\ND DATA TABLES 

Discussion of-Series Aiding Windings 

Some U, UA and Y ty9e relays are intended to be used with their 
pr~mar-J and secondary connected in a series aiding arrangement. 
These relays are designated as ZP/S or UP/Sunder winding 
arrangement. Data is given for the operate current of relays 
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CALL SU?~0UT INES H .6.ND RT TO 
CUCUllH ELECTRICAL RFLEASE 
T I ~E t◄U AND tH N ( E Rn40 , 
ERTMI N) US I NG THE PRO?E~ 
SLEEVE CURVE 

TOTAL ~F.LElSE Tl'4E AVG = 0.0 

SET PERMALLOY CORRECT I ON 
FACTOR (PF) = 0.6 

RE PEH THE ~BOVF STEPS F"R SOTHEq 
THE 5FC'lND SPEC I H CONHCT 

CHCULUE TOHL GRU! LOAD 
~llX, ►ON lNO lVG 

CALCULATE 11H, t~IN AND .AVG 
STOP 0 IN VHLIES 

IS RELA 
U TYPE WITH 

SLEEVE? 

NO 

UPDATE ER.ROR COUNTER 

ANY 
ERRORS'? 

NO 

YES IS 
RELAY 

Y TYPE? 

NO 

UPDUE ERROR COUNTER 

YES 

ANY 
ERRORS? 

YfS 

YES 

NO 

IS 
RELAY 

PER ►◄ ALLOY 
TYPE? 

NO 

SET PER~A.LLOY CORRECT! ON 
FACTOR (PF) = I 

CALL SU BR OUT INES U AND RT TO 
CUCULHE ELECTRICAL RELE.6.SE 
Tl ME MAX, 1•◄ 1 N AND A VG 
(ERTMU, ERTMIN, ERHVG) 

TOHL RELEASE TIME 
lVG = ERHVG+I 

·1 
l'JIAL 1nu,•:f rP~I 
'11 ~ -:- fl{ fl~ I N 
TOlH RELE~SE TIME 
tUX = ( ERP◄H+2)-JtPF 

[2] 
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c o n n e c t e d  i n  t h i s  m a n n e r ;  h o w e v e r ,  t h e  t u r n s  a n d  r e s i s t a n c e  o f  
t h e  p r i m a r y  a n d  s e c o n d a r y  a r e  l i s t e d  s e p a r a t e l y .  T h e  o p e r a t e  
t i n e  c u r v e  i s  p l o t t e d  f o r  o n l y  a s i n g l e  v a l u e  o f  t u r n s  a n d  
r e s i s t a n c e ,  s o  I f  t h e s e  c u r v e s  a r e  t o  b e  u s e d ,  a m e t h o d  o f  
r e d u c i n g  a  c i r c u i t  c o n t a i n i n g  t h e  p r i m a r y  a n d  s e c o n d a r y  i n  
s e r i e s  a i d i n g ,  t o  a  c i r c u i t  w i t h  a n  e q u i v a l e n t  s i n g l e  c o i l  
m u s t  b e  f o u n d .  T h e  d e s i r e d  t r a n s f o r m a t i o n  I s  s h o w n  I n  F i g u r e  
w i t h  e a c h  r e l a y  c o i l  s h o w n  a s  a  r e s i s t a n c e  ( R ) i n  s e r i e s  w i t h  a n  
i n d u c t a n c e  ( L )  h a v i n g  (IT) t u r n s  a n d  m u t u a l  i n d u c t a n c e  ( m ) .

Rp ^-Pjhlp Rs j r

L ________i _ ' vL _
R E L A Y  c o l t - S  

----------- > = >

R b t i
A W — ' K W -

( z

I___________________ !
E Q UXV1 L £ N T  R E L A Y  

---------- >

V s ( ^ Q v )

1A

v

F IG U R E  5

I n  t h i s  c a s e ,  " e q u i v a l e n t " ,  m e a ns e q u i v a l e n t  f o r  o p e r a t e  t i m e  
c a l c u l a t i o n s .  T h e  w i r e  s p r i n g  r e l a y  b o o k  (X 7 5 5 0 9 >  p a g e  V I I - 7 )  
s t a t e s  t w o  c o n d i t i o n s  f o r  e q u i v a l e n t  o p e r a t e  a n d  r e l e a s e  t i m e  
c i r c u i t s .  T h e s e  a r e :

1 .  T h e  t i m e  c o n s t a n t  o f  e a c h  c i r c u i t  m u s t  r e m a i n  
t h e  s a m e .  -  T h i s  i n s u r e s  e q u i v a l e n t  t r a n s i e n t  
r e s p o n s e .

2 .  T h e  amp t u r n s  ( N x l )  o f  e a c h  c i r c u i t  m u s t  b e  t h e  
sam e a t  t h e  e n d  o f  t h e  t r a n s i e n t .  -  T h i s  i n s u r e s  
e q u i v a l e n t  m a g n e t i c  f o r c e  t h r o u g h  t h e  a r m a t u r e .

C o n d i t i o n  ( l )  w i l l  b e  m e t  i f  t h e  t w o  c i r c u i t s  a r e  e l e c t r i c a l l y  
e q u i v a l e n t .  F o r  s e r i e s  a i d i n g  c i r c u i t s  t h i s . r e q u i r e s :

L  =  L o  + L s  +  2m a n d  R = R d  +  Rs

• 

• 
• 
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connected in tl1is na::mer; hm,;ever, the turns and resistance of 
tD.e prima:r-:7 and secondary are listed se~Jara tely. The one rate 
tirte curve is plotted for only a single value of turns and 
resistance, so if these curves are to be used, a method of 
reducing a circuit containing the 9rimary and secondary in 
series aiding, to a circuit with an equivalent single coil 
r:i.ust be found. The des ired trans:~orrna tion is shown in Figure 5, 
,;,Ti th each relay coi]._ shmm as a resistance (R) in series with an 
inductance (L) hav:Lvi.g (N) turns and mutual inductance (m). 
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FIGURE 5 

In this case, 11equivalentir, means eauivalent for ooerate tine 
calculetions. The wire spring relai booi (X75509,-page VII-7) 
states two conditions for equivalent operate and release time 
circuits. These are: 

1. The time constant of each circuit must remain 
the same. - This insures equivalent transient 
response. 

2. The amD turns (NxI) of each circuit must be the 
same at the end of the transient. - This insures 
equivalent magnetic force through th.e armature. 

Cond.::.. tion ( l) ':rill oe met if the tvro c ircu::.. ts are electrically 
equivalent. For series aiding circuits this.requires: 

L =Lo+ Ls+ 2m and R = Rp + Rs 
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� w h ere  t h e  p a n d  s s u b s c r i p t s  d e n o t e  p r i m a r y  a n d  s e c o n d a r y  r e s �
p e c t i v e l y ,  a n d  t h e  m u t u a l  i n d u c t a n c e  m , e q u a l s  k  v^LoLs . T h e  
c o n s t a n t  k  i s  t h e  c o e f f i c i e n t  o f  c o u p l i n g  a n d  i s  d e t e r m i n e d  b y  
p h y s i c a l  p r o p e r t i e s  o f  t h e  r e l a y .

A s s u m in g  t h a t  t u r n s  a n d  i n d u c t a n c e  a r e  r e l a t e d  b y  a  c o n s t a n t  K 
i n  t h e  f o l l o w i n g  m a n n e r :

L  =  KIT2 

we h a v e  f o r  c o n d i t i o n  1 ,

K N 2 = K ( N a a +  V +  2 M r? N s )

o r e q 1 ) A ) IIK-H 2 +  N s 2 +  2 k N p N s

B ) R =  R p �t  R s

C o n d i i : i o n  2 � r i l l b e  m e t i f  t h e s t e a d y  s t a t e  a m p e r e  t u r n s  o f
e a c h  c i r c u i t a r e e q u a l . T h i s r e q u i r e s :

( N p +  N s ) I  := N T

s u b O I* JL t u t i n g e q  1 )

(U p t  N s ) ^ B 2 +  N s 2 +  2 i d l 0 N s V
Rr) +  R s r p  +  R s

o r e q . � 2 )

V  =(  i i o
+� R s

V B  -  i v B*/ N r2 h  •Ngp +  2 k N p N s '

T h u s ,  e q u a t i o n  
h a v e  a  4 8  v o l t  
t h e  f a c t o r

2 d i c t a t e s  t h a t  t h e  e q u i v a l e n t  c i r c u i  
b a t t e r y  b u t  r a t h e r  a  b a t t e r y  e q u a l  t o

t  w i l l  n o t  
4 8  t i m e s

N-o I s _______

N Q2 + 2 k f l i i h

l i e  a r e  n o w  i n  s o m e w h a t  o f  a  d i l e m m a  b e c a u s e  t h e  v a l u e  o f  k  i s  
n o t  k n o w n  a n d  m e a s u r e m e n t s  w o u l d  h a v e  t o  b e  p e r f o r m e d  o n  e a c h  
r e l a y ,  i n d i v i d u a l l y ,  t o  d e t e r m i n e  i t .  I t  c a n  b e  s h o w n , 4 h o w �
e v e r ,  t h a t  k  i s  c o n s t r a i n e d  t o  l i e  b e t w e e n  - 1  and . 1 .  F o r  t h e

B r e n n e r  a n d  J a v i d ,  A n a l y s i s  o f  E l e c t r i c  C i r c u i t s ,  M c G ra w -H  
3 o o k  C o m p a n y ,  1 9 5 9 ,  p a g e  5 9 0 -

4

• 
• 

• 
• 
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where the p ands subscriots denote primary and secondary res­
pectively, and the mutual inductance m~ equals k AoLs . The 
constant k is the coefficient of coupling and is determined by 
physical properties of the relay . 

Assuming that turns and inductance are related by a constant K 
in the following manner: 

L = IOT2 

we have for condition 1, 

KN2 K(Np 
2 + N 2 + 21-:N pl'T s) = s 

or eq_ 1) A) N = ✓Nn 2 + Ns 2 + 2k.NpNs 

B) R = Rp + Rs 

Condition 2 •.-:ill be net if the steady state ampere turns of 
each circuit are equal. This requires: 

substituting eq l) 

(rip + Ns )VB _ /ND 2 + N3
2 + 2ldl::JNs V 

Rp + Rs R0 + R3 

or eq. 2) 

Thus~ equation 2 dictates that the equ:::..valent circuit ·will not 
have a 48 volt battery but rather a battery equal to 48 ti~es 
ti.7.e factor 

. 
He are nm·r in sor:i.e,;-rirn.t of a diler:una becausi:: the value of k is 
not lmm·m and measurements '\·rould have to be Derformcd on each 
-,,,r.:, 1 a,r ind 1 v..:duallv -'-r, a'e-'-0 ,-.,,,,,-'nr- .;.r.. T".L. na~ "'e s-,.,o···n 4 00·1·,·--'- .._. ~ J , _._ ....,. ..L ~ _,_ -J , l, V l, .._. ..... itl _:_ ~ - C:, ..i.. L, • J.. L, \... - .., • . .i .,. J.. /4' - ~ _;, .1. 

ev2r~ that k is constra:ned to lie between -1 and 1. For the 

4 
Brenner and Javid, Analysis of Electric Circuits, McGraw-Hill 
Book Compa~y, 1959, page 590. 
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s e r i e s  a i d i n g  c a s e  k  i s  p o s i t i v e  a n d  t h e r e f o r e  l i e s  b e t w e e n  
0 a n d  1 .  T h u s ,  we c a n  g e t  a  g o o d  f e e l  f o r  t h e  e f f e c t  o f  k  b y  
c a l c u l a t i n g  t i m e s  f o r  k = 0  a n d  a l s o  k = l .  B o t h  v a l u e s  a r e  
l i s t e d  i n  t h e  p r i n t - o u t  a n d  i f  t h e  a n s w e r  m u s t  b e  k n o w n  m ore , 
p r e c i s e l y  t h a n  t h e  d i f f e r e n c e  b e t w e e n  t h e  t w o ,  k  c a n  b e  m e a s u r e d  
and . a  h a n d  c a l c u l a t i o n  m a d e .

T h e  e q u a t i o n s  f o r  b o t h  c a s e s  a r e  g i v e n  b e l o w  c o n s i d e r i n g  k = ;

W i t h  k = 0 e a u a t i o n  1 b e c o m e s :

e q .  ( l a )  ‘ A :  IT = a / n 02 d  N c /

e c .  (2 a ) V

TP — 
• • b i  =

B : R =  R-0 -f R s

:ie s :

- C ^ O v B

N Nc

v /Tl^n2d  IT s_2

m e  r a t i o i s  m a x im u m  w n e nI t  i s  i n t e r e s t i n g  t o  n o t e  t h a t
IT0 =  ITg (w h e n  i t  e q u a l s  t h e  s q u a r e  r o o t  o f "  2 ) a n d  a p p r o a c h e s  
1 ,  a s  ITg a n d  N s g ro w  f u r t h e r  a p a r t .  S i n c e  N0 a n d  N s a r e  o f t e n  
o f  t h e  same o r d e r  o f  m a g n i t u d e ,  t h i s  f a c t o r  m u s t  b e  t a k e n  i n t o  
a c c o u n t .  T h e  f a c t o r  F i  e n t e r s  t h e  o p e r a t e  t i m e  c a l c u l a t i o n  v i a  
d e t e r m i n a t i o n  o f  t h e  c u r r e n t  r a t i o  ( i / I ^ c ) w h e r e  i  i s  t h e  o p e r a t e  
c u r r e n t  l i s t e d  i n  t h e  r e l a y  b o o k  a n d  I ^ c I s  I '  a s  s h o w n  i n  F i g u r e  
a b o v e .  ^ S i n c e  I '  = ( F 1 x  V g ) / R ,  t h e  a d j u s t e d  c u r r e n t  r a t i o  
u s i n g  a 4 3  v o l t  b a t t e r y  t o  c a l c u l a t e  I ^ c ,  w o u l d  b e  i / ( F 1 x  I ^ c ) 
o r  ( i / ? !  ) ( l / ± d c ) •

F o r  m in im u m  p r o g r a m m i n g  e f f o r t ,  i / F j  i s  r e a d  i n  a s  d a t a  f o r  
o p e r a t e  c u r r e n t ,  r a t h e r  t h a n  h a v i n g  t h e  p r o g r a m  d e t e c t  t h e  P / S  
c o n d i t i o n  a n d  a d j u s t  t h e  b a t t e r ; /  v o l t a g e  b y  F i . T h i s  m e a ns 
i / F L w i l l  b e  p r i n t e d  a s  t h e  o p e r a t e  c u r r e n t  f o r  P / S  c o i l  
a r r a n g e m e n t s  r a t h e r  t h a n  i .  E q u a t i o n s -  ( l a ) A a n d  B ,  s p e c i f y  t h e  
v a l u e  o f  t u r n s  IT , and . r e s i s t a n c e  R u s e d  f o r  Z P / S  c o i l s .  T h e  
a b o v e  d i s c u s s i o n  f o r  i  ( o p e r a t e  c u r r e n t ) ,  a l s o  a p p l i e s  t o  t h e  
n o n o o e r a t e  c u r r e n t .

W i t h  k = l ,  e q u a t i o n  1 b e c o m e s :

( l b )  A :  IT = / F ! g 2 + n s 2 2IU N c -  ITt> N c

B :

• 
• 

• 
• 
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series aiding case k is positive and therefore lies between 
0 and l. Thus, we can get a ~ood feel for the effect of k by 
calc~lating times for ~=0 and also k=l. Both values are 
l:_sted in t~1e yrint-out and if t;:1e ans,;·rer must be knm-m more 
precisely than the difference bet~e2n the two, k can be measured 
e.n~. a '.nand. calculat:i.on made. 

'.i:D.e equations ..C-or both cases are given below considering k==J 
first. 

Nith k=O equation 1 becomes: 

eq. (la) 

and equation 2 b~comes: 

ea. (2a) 

It is inte:resting to note t:irnt the ratio =-\ is maximur.1 -i.·rhen 
N0 = H8 (1-ri1en it equals t~1e sq_uare root of 2) and a9proaches 
1~ as H8 a~d N8 grow further apart. Since N0 and Ns are often 
of t:1e sar:'le o~der of me.::;nitucle, this factor must be taken into 
account. The factor .01 enters the ooer2,te time calculation via 
deter:n:~natlon o: tc1e cul~rent ratio (i/Idc) ·where i is the operate 

.,_ 7 • ..I.. - • t' l , , d .,.. . I I h • 17. currenv ~J.s L,2Q .::..n ,1e rc __ ay 000::;: an- .1.dc is as s_.ovm in ..t' igure 5 
abo 1:e. Since I' = (F1 ;: VB)/R, the adjusted current ratio 
using a 48 volt battery to calculate Ictc, would be i/(~ x Ictc) 
or ( i./? 1 ) ( 1/Ictc) . 

.,.,, • • • ~~ . •;ri . d . ~ 1.1 0~ m1nim.u.r.1 prograrnnnns e:;:ror-c, i, .!\ is rea in as a.a-ca ror 
operate current, ra th.er than having the :::irogra.~n detect the P /S 
cond.i tion and adjust the battery voltage by F1 . This means 
i/F 1 -i.-rill be printed as the 09erate current for P/S coil 
ar1~angements rathe1~ than i. Equations. (la) A and B, specify the 
value of tur~s N, and resistance R used for ZP/S coils. The 
above d~scussion ~or i ( □?erate curient), also applies to the 
nonoperate current. 

~:::.th :;:=l, eouation 1 becon1e:s: 

eo (lb) A: rir = ✓n/ ' Hs 2+ 21-:DNS = Np ..I.. Ns . I 

B: D 
= R_ + T) _, 

.l.\.s ,.J 
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a n d  e q u a t i o n  2 b e c o m e s :

e q .  ( 2 b )  V
h N 0 -f

o
~ i f j  V B

F1 = 1

V B

B e c a u s e  F 1 e q u a l s  1 ,  t h e  v a l u e  o f  o p e r a t e  c u r r e n t  i ,  w i l l  b e  
t h e  o p e r a t e  r e a d j u s t  v a l u e  l i s t e d  i n  t h e  r e l a y  b o o k  f o r  U P /S  
c o i l s .  E q u a t i o n s  ( l b )  A  a n d  B s p e c i f y  t h e  v a l u e  o f  t u r n s  N ,  
a n d  r e s i s t a n c e  R ,  u s e d  f o r  t h e s e  c o i l s .

D i s c u s s i o n  o f  P a r a l l e l  b i n d i n g s

Some r e l a y s  i n  t h e  U t y p e  r e l a y  b o o k  p r o v i d e  f o r  w i n d i n g s  t o  b e  
c o n n e c t e d  i n  p a r a l l e l  f o r  o p e r a t e  a n d  r e l e a s e .  I n  a l l  b u t  a  
f e w  c a s e s ,  d a t a  i s  a l s o  p r o v i d e d  t o  d e t e r m i n e  o p e r a t e  a n d  r e l e a s e  
c h a r a c t e r i s t i c s  f o r  e a c h  w i n d i n g  a l o n e .  F o r  t h e  s a k e  o f  c o m p l e t e  
n e s S j  t h e  f e a s i b i l i t y  o f  p r o v i d i n g  a n  a n a l y s i s  f o r  p a r a l l e l  
w i n d i n g s ,  s i m i l a r  t o  t h e  o n e  a b o v e  f o r  s e r i e s  w i n d i n g s ,  i s  
i n v e s t i g a t e d .

T h e  d e s i r e d  t r a n s f o r m a t i o n  i s  s h o w n  i n  . f i g u r e  6 u s i n g  t h e  sam e 
n o t a t i o n  a s  t h e  s e r i e s  c a s e .

_  R £ L A / _  C O I L S ____

I .........  -  1
-A W V --------- ^ T 2T2Tv -

R f
M

Mp; Lp

L
Rs Ns . >-s

^  4
zF/rJ

_  . V b ( H B v ) 
— II  1---------------

" 7>

E Q U I V I  L E N T  R E L A Y

- L a w ----------n s w -

1 r  m . l
i ;
i_______ ____________

v

S e e  e q s . 3 a n d  4  f o r  t r a n s f o r m a t i o n  e q u a t i o n s .

F IG U R E  6

B e c a u s e  I t  i s  t h e  s i m p l e s t ,  t h e  c a s e  f o r  k = 0  - i s  d i s c u s s e d  f i r s t .  
T o  m e e t  c o n d i t i o n  1 ,  we f i n d  t h e  v a l u e  o f  R a n d  L  f o r  e l e c t r i �
c a l  e q u i v a l e n c e .  T h i s  c a n  b e  d o n e  i f  t h e  i n p u t  im p e d a n c e  ( Z p n ) 
o f  t h e  o r i g i n a l  c i r c u i t  i s  'k n o w n .

• 

• 

and 

eq. 
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equation 2 becomes: 

(2b) V ==(:: 0 ;•r's)'-vB == VB 
l'Jn + .1.- s 

-i:;, = 1 ~1 

Because F 1 eq_ua2-s 1., the value of operate current i., will be 
the operate readjust value listed in the relay book for UP/S 
coils. Equations (lb) A and B specify the value of turns N., 
and resistance R., used for these coils. 

Discussion of Parallel ~indings 

Some relays in the U type relay book provide for windings to be 
connected in parallel for operate and release. In all but a 
few cases, data is also provided to determine operate and release 
characterist5_cs for eac11 "'i'f~_nding alone. For the sa~:e of complete­
ness., the feasibility of providing an analysis for parallel 
windlngs, similar to the one above for series windings, is 
investigated. 

The des:~reo. transfo:rma.tio:1 is shm·m in Figure 6 using the same 
notation as the series case. 

,- RELAr_ COI!:::_5 __ £QIJIVILENT RELAY 
r --------, 

I 
M ( Np1 Lp 

I 

I Rp ~-' 
I I ~ N,L I 

I I > I 
Rs Ns J Ls L - - _, L_ - I - - -

c;:_ 11' Ci!: r irJ V 
Ve (48v) I I 

I I 
See eqs. 3 and 4 for transformation equations. 

FIGURE 6 

3ec:ause it is the s im'.)lest, the case fo~~ l::.==0 .is discussed first. 
To meet condition 1, we firid the value of Rand L for electri­
cal equivalence. T:1is can be done if the input impedance (Z1n) 
of t'.ne original circuit is ·kncvm. 
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F o r  k = 0

7 - (R 0 1 jcoLp) (R
1

Rp + R s +  (^ p

w h ere A = Rp R s -  co2L p L s

•'B -  Rp^s + Rs%>

C = R + R ,p s

D = LP + L s

T o  f i n d t h e v a lu e o f  L / R  we

z i n - h 9 = m c o s !

+  jc o L s ) A  +  jcoD

+ L g j j c o  c 4- jcoD

r e w r i t e  Z ^r  i n  t h e  f o r m ,  

+  j m  s in Q

w n e r e  x n  o u r  c a s e

ei =  f { k ~ z +  B 2) / ( C 2 +  D 2 )

9 =  T A N -1  (co B /A ) -  T A N "  1 (coD/C ) 

we now h a v e

R  =  IE  C O S 0

ooL

. . co L / R

m s i n 0

m s i n 9 / m  c o s 9  = T A N (9 )

e x p a n d i n g

T /-T) coBC -  co DA coJ-i/R =  -------------------
A C -  o?BD

n o  vi

L  BC -  DA _  ( V R s ) ( RPL s + R sL o ) "  ( Rp + R s ) ( Rp R s -C0 

R AC -  “ 8bD (R p+ R s )(R p R s -co2L p L s ) +  V ( R p L s + R s L p ) ( L p+ L s )

S i n c e  t h e  L / R  e q u a l i t y  c o n t r o l s  t h e  t r a n s i e n t  c a l c u l a t i o n s ,  i t  
i s  f a i r  t o  m a k e  a  h i g h  f r e q u e n c y  a p p r o x i m a t i o n  f o r  s i m p l i f i c a �
t i o n .

A l l o w i n g  co t o  g ro w  l a r g e  we h a v e .

L ' ~  ( Rp"̂ ~Rs ) ( Rp R s ) 

R "  R s L d 2 +  Rp L s 2

T  » TI j -q . XJg

RS ( l d / L S ) +  R 0 ( L S/ L J

• 
• 

• 
• 
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For k=O 
(Ro + jCD½?) (R5 + jCDL5 ) A + jwD 

2 in = = 
' Ro + Rs + (Lp + Ls) j w C + jCDD .. 

·where A = RpRs - m2LoLs 

B = RpLs + RsLp 

C = RP + Rs 

D = LP + Ls 

To find the value of L/R vre rewrite Zin in the form., 

Zin = m l.9,_ = m cosG + jm sinG 

where in our case 

m = /(A 2 + B 2)/(C 2 + D2) 

Q = TAN- 1 
( mB/A) - TAN- 1 (wD/C) 

1,re novr have 

R = m cos8 

roL = m sinG 

• roL/R - m s::.n8/s cosG = TAN(G) 

expanding 

now 

wBC - mDA mL/R = 
AC - ofBD 

L = BC - DA = (Rp+Rs)(RpLs+RsLp) -

R AC - m2
BD (R~+Rs)(RpR 5 -w 2LpLs) 

(L0 +Ls)(R 0 R5 -w2L0 L) 
- - - s 

+ w2(RpLs+R8 Lp)(Lp+L 8 ) 

Since the L/R equality controls the transient calculations., it 
is fair to make a hig11 frequency appro:z:imation for s i.'119li::'ica­
tion . 

Allm-ring w to grcnr large ue have., 

= 
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s u b s t i t u t i n g

L  =  K N 2

w e h a v e

S o ,  f o r  

e q .  3 )  

a n d

T o m e e t

HS(V/N S2) +

C o n d i t i o n  1 we c a n  p i c k

A ) N S ^ N p 2 +  Ns 2

B ) R S  Rs (H p 2A s z ) +  RP (N S 2/ I i p 2 )

C o n d i t i o n  2 t h e  a b o v e  e q u a t i o n s  r e q u i r e :

V p

( N o

V r p
+  t Q^ s

o r

e q .  4 ) v = (

w h e r e F 2  =  -

V B s
* / N d 2 + Ns 2 v

Rs ( Np 2 / V )  +  Rp (N s 2/ N p 2 )

R R p  s / v  +  v
) B

= +  N s Rn r  R s ( N P W )  +  Ro ( R s 2/ ^ 2 )-

r p r £
(

A >2 + H s 2

N o t e  t h a t  e q u a t i o n s  3 a n d  4  d e s c r i b e  o n e  o f  m a n y  p o s s i b l e  
e q u i v a l e n t  c i r c u i t s  p o s s i b l e  d e p e n d i n g  o n  w h a t  v a l u e  i s  c h o s e n  
f o r  N .

B e c a u s e  o f  t h e  c o m p l e x i t y  o f  F z ,  t h e  a p p r o x i m a t i o n  u s e d  i n  
d e r i v i n g  i t ,  a n d  t h e  r e l a t i v e  f e w  o c c u r r e n c e s  o f  P / / S  t y p e  
c o i l s ,  t h i s  c a l c u l a t i o n  i s .  n o t  i n c l u d e d  i n  t h e  p r o g r a m .

W h e n k = l  t h e  e q u a t i o n s  b e co m e  e v e n  m o re  c o m p l e x  a n d  h e n c e  
t h i s  c a l c u l a t i o n  i s  a l s o  o m i t t e d .

M E A NIN G  O F 'SYMBOLS US E D I N  TH E PROGRAM

RT -  - R e l e a s e  T im e

E R T -  E l e c t r i c a l  R e l e a s e  T im e

A T -  A m p e re  T u r n s

• 
• 

• 
•• 
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substituting 

L = KN2 

we have 
Np 2 + NS 2 

N2/R = -------~-----
Rs (Np 2/Ns 2) + RP (Ns 2/Np 2) 

So, for Condition 1 we can pick 

eq. 3) A) N;;; JNp 2 + Ns 2 

and B) R ~ Rs(Np 2/Ns 2 ) + Rp(Ns 2/Np 2 ) 

To meet Condition 2 the above equations require: 

NPIP .L Nsis = NI' I 

CNP Ns'\ ✓ND2 I Ns 2 V ~ + Rs) VB = Rp R (N 2 /N 2 ) + Rp(Ns2/Np2) s p ' s 

or 

eq. 4) 

= F2VB 

where F = NpRs + NsRp ( Rs(Np2/Ns2) + Rn(Ns2/Nn2), 

2 RpRs ✓Np2 + Ns2 _) 

Note that equations 3 and 4 describe one of many possible 
equivalent circuits possible depending on 1•,rhat value is chosen 
for N. 

Because of the com9lexity of F 2 , the approximation used in 
deriving it, and the relative few occurrences of P//S type 
coils, this calculation is_not included in the program. 

When k=l the equations become even more complex and hence 
this calculation is also omitted. 

MEANING OF ·sYMBOLS USED IN THE PROGRA.M 

RT - Release Time 

ERT - Electrical Release Time 

AT - Ampere Turns 
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T G L - T o t a l  G ra m  L o a d

I3 T P - S t o p  P i n s

A T C - Amp T u r n s  C a l c u l a t e d

TC - T im e  C o n s t a n t  o f  E n e r g i z i n g  W i n d i n g

T T C - T o t a l  T im e  C o n s t a n t

S M I - S m a l l  i  ( o p e r a t e  c u r r e n t )

B C I - B i g  I  ( a c t u a l  DC c u r r e n t )

R I - R a t i o  o f  I / I

B T - B I n t e r c e p t  f o r  t u r n s

3 1 - B I n t e r c e p t  f o r  i / I

S F - S a t u r a t i o n  f a c t o r

S F C - S a t u r a t i o n  f a c t o r  c a l c u l a t e d

C F - C n o t e  f a c t o r  ( c o r e  t y p e )

T O T - T o - t a l  O p e r a t e  T im e

E OT - E l e c t r i c a l  O p e r a t e  T im e

C OT - C a l c u l a t e d  O p e r a t e  T im e

GRAM LOAD ASS UMP TIO N S

( I n  o r d e r  o f  m o s t  f r e q u e n t  o c c u r r e n c e )  

G ra m  L o a d
. g u r a t i o n M i n M a x A v g Row O b t a i n e d

MM 8 5 15 0 2 4 0 G r a p h  E S -4 5 6 6 0 2  i n  
r e l e a s e  t i m e  memo .

t h e

BMM 1 1 5 H VO O 3 0 0 G r a p h  E S -4 5 6 6 0 2  i n  
r e l e a s e  t i m e  memo .

t h e

M-M 5 5 9 5 1 6 5 G r a p h  E S -4 5 6 6 0 2  i n  
r e l e a s e  t i m e  m emo .

th e .

M -B 6 5 110 180 G r a p h  E S -4 5 6 6 0 2  i n t h e
r e l e a s e  t i m e  memo .

• 
• 

• 
• 

TGL 

ISTP 

ATC 
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- Total Gram Load 

- Stop Pins 

- Amp Turns Calculated 

TC - Time Constant of Energizing Winding 

TTC - Total Time Constant 

BCI 

RI 

BT 

BI 

-

-

-

-

Small i ( operate 

Big I (actual DC 

Ratio of i/I 

B I-ntercept for 

B Interceot for 

current) 

current) 

turns 

i/I 

SF - Saturation factor 

SFC - Saturation factor calculated 

CF - C note factor (core ty?e) 

TOT To·tal Operate TLne 

EOT - Electrical Operate Time 

COT - Calculated Operate Time 

GR.AM LOAD ASSUMPTIONS 

(In order of most frequent occurrence) 

Gram Load 
Configuration Min Max A.H(j 

.:...._:'._g How Obtained 

MM 85 150 240 Graph ES-456602 in 
release time memo. 

B:MM 115 190 300 Graph ES-456602 in 
release time memo. 

M-M 55 95 165 Graph ES-456602 in 
release time memo. 

M-B 65 110 180 Gra:ph ES-456602 in 
release time memo. 

the 

the 

the. 

the 
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G ra m  L o a d
C o n f i g u r a t i o n  M i n M a x A v g How O b t a i n e d

PB 2 5 50 100 C o n v e r s a t i o n  w i t h  R e l a y  
G ro u p

PM 2 5 5 0 1 0 0 C o n v e r s a t i o n  w i t h  R e l a y  
G ro u p

BMB T 9 1 1 9 1 8 3 A v g  o f  B+MB a n d  BM+B

MBM 7 7 1 1 9 1 8 3 A v g  o f  M+BM a n d  MB+M

PBM 50 100 2 0 0 2 *  PM

BM-M 88 1 3 7 2 2 9 B +  M-M

B a c k T e n s i o n  2 8 7 ° 4 0 R e l e a s e  t i m e  memo

•
C o r r e c t i o n  F a c t o r s  f o r  C o r e T y p e  ( C - N o t e )

S o u rc e  -  U n p u b 1. i s h e d  R e l a y  G ro u p  T r a i n i n g  Memo

T im e C o r r e c t i o n  F a c t o r

C - N o t e C o r e  T y p e Op e r a t e T im e  R e l e a s e  T im e

C J 5 / 1 6  x  . 1 2 5 1 . 3 5 (U  O p e r a t e )  Same a s  U R e l e a s

C K 1 / 4  x  . 1 2 5 1 . 2 5 (U  Op e r a t e )  Same a s  U R e l e a s

C L 1 / 4  x  . 0 8 3 1 . 1 5 (U  O p e r a t e )  . 6  (U  R e l e a s e )

- P e r m a l l o y Same a s  U O p e r a t e  . 6  (U  R e l e a s e )

T h e  a b o v e f a c t o r s  ( f ) s h o u l d  b e  a p p l i e d  a s  f o l l o w s :

M i n  T im e s  -  f  (m in im u m  e l e c t r i c a l  t i m e )

M a x T im e s  -  f  (m a x im u m  t o t a l  t i m e )

V I C O M P U T E R  R E SULT S

T h e  r e s u l t s  o f  t h e  s e c o n d  c o m p u t e r  r u n  w e r e  s u c c e s s f u l  i n  a l l  
r e s p e c t s .  A  p r i n t e d  o u t p u t  w a s  o b t a i n e d  l i s t i n g  t h e  m in , ,  m a x 
a n d  a v e r a g e  o p e r a t e  a n d  r e l e a s e  t i m e s  o f  a l l  U 5 UA a n d  Y  t y p e

I 

I 

• 
• 

I 

1• 
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Gram Load 
Configuration Mj_n Max Avg How Obtained 

PB 25 50 100 Conversation with Relay 
Group 

PM 25 50 100 Conversation with Relay 
Group 

BMB 79 119 183 Avg of B+MB and BM+B 

MBM 77 119 183 Avg of M+BM and M:B+M 

PBM 50 100 200 2 * PM 

BM-M 88 137 229 B + M-M 

Bacl-" Tension 28 70 40 Release time memo 

Correction Factors for Core Tyne (C-Note) 

Source - Unpublished Relay Group Training Memo 

Time Correction Factor 

C-Note Core Tyoe Onerate Time Release Time 

CJ 

CK 

CL 

The 

vr: 

5/16 X .125 1.35 (U Operate) Same 

1/4 X .125 1.25 (u Operate) Same 

1/4 X .083 1.15 (u Operate} .6 (U 

Permalioy Same as U Operate .6 (u 

above factors (f) should be applied as follows: 

Min Times f (minimum electrical time) 

Max Ti:-01es - f (maximum total time) 

CO.MPUTER RESULTS 

as u Release 

as u Release 

Release) 

Release) 

The results of ti.1.e second comouter run were successful in all 
respects. A printed output was obtained listing the min, max 
and average operate and release times of all U, UA and Y type 
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r e l a y s  i n  t h e  f o r m a t  g i v e n  i n  F i g u r e  3 ,  p a g e  1 5 . 
t h i s  o u t p u t  i s  a t t a c h e d  a s  A p p e n d i x  I .  A  d e c k  o f  
c a r d s  w a s o b t a i n e d ,  w i t h  e a c h  c a r d  c o n t a i n i n g  t h e  
n a t i o n  i n  t h e  f o r m a t  g i v e n  i n  F i g u r e  4 ,  p a g e  1 5 . 
c a n . b e  o b t a i n e d  f r o m  t h e  a u t h o r  i f  a  r e o r g a n i z e d

A c o p y  o f  
p u n c h e d  
a b o v e  i n f o r -  
T h i s  d e c k  

p r i n t - o u t .
a t  d a t a  f o r  a  s e l e c t i o n  u r o g r a m  i s  r e a u i i w

v 3UMKARY AND C O N CLUSIO NS

A c o m p u t e r  p r o g r a m  t o  c a l c u l a t e  m a x ,  m in  a n d  a v e r a g e  o p e r a t e  
a n d  r e l e a s e  t i m e s  o f  U ,  UA a n d  Y  t y p e  r e l a y s  h a s  b e e n  w r i t t e n ,  
d e b u g g e d  a n d  u s e d  t o  g e n e r a t e  h a r d  c o p y  o u t p u t  i n  t h e  f o r m  o f  
a p r i n t e d  l i s t  a n d  a  d e c k  o f  p u n c h e d  c a r d s .  O f  t h e  f o u r  g o a l s  
e s t a b l i s h e d  a s  a. m e a s u r e  o f  a  s u c c e s s f u l  p r o j e c t ,  p r e l i m i n a r y  
u s e  o f  t h e  r e s u l t s  i n d i c a t e s  a t  l e a s t  t w o  h a v e  b e e n  a c c o m p l i s h e d .  
T h e s e  t w o  a r e :

1 .  P r e c i s e  o p e r a t e  a n d  r e l e a s e  t i m e s  e a s i l y  
o b t a i n a b l e .

2 .  R e d u c e d  d e s i g n  a n d  a n a l y s i s  t i m e  o f  c i r c u i t  
c h a n g e s  i n v o l v i n g  t h e s e  r e l a y s .

I f  t h e  r e m a i n i n g  t w o  g o a l s  ( l  -  a common d a t a  s o u r c e  a v a i l a b l e  
t o  a l l  i n t e r e s t e d  p e r s o n s  a n d ,  2 ) -  i n c r e a s e d  d e s i g n  a n d  a n a l y �
s i s  a c c u r a c y  o f  c i r c u i t  c h a n g e s  i n v o l v i n g  t h e s e  r e l a y s ) ,  a r e  t o  
b e  a c c o m p l i s h e d ,  t h e  r e s u l t s  m u s t  f i n d  w i d e  d i s t r i b u t i o n  a m ong 
U a n d  Y  t y p e  r e l a y  u s e r s  a n d  s h o u l d  c a r r y  v e r i f i c a t i o n ,  f r o m  t h e  
r e l a v  s r o u o .

C o n c e r n i n g  
u s e r s  w i l l  
b a s i s  f o r

t h e  l a t t e r ,  i t  i s  h o p e d  t h a t  h i g h  i n t e r e s t  f r o m  
e n c o u r a g e  t h e  r e l a y  g r o u p  t o  u s e  t h e s e  r e s u l t s  a s  
s s u i n g  s t a n d a r d i z e d  d a t a .

a

I n  a n y  e v e n t  i t  a p p e a r s  t h a t  t h e  c o m p u t e r  r e s u l t s  p r e s e n t e d  i n  
t h i s  m e m ora n d u m  w i l l  b e  u s e f u l  t o  d e s i g n  a n d  a n a l y s i s  p e r s o n n e l ,  
as a t o o l  f o r  m o re  a c c u r a t e  a n d  r a o i d  c i r c u i t  w o r k .

& /. S .
W. B . P E R KIN S O NC B -5 5 1 2 -N B P -B B

• 

• 
• 
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rel2.ys in the format given in Figure 3, page 15. A copy of 
this outout is attached as Appendix I. A deck of punched 
cards Has obtained, uitl:. each card containins; the above infor­
nati:::in in t/1:: format given in Figure ~-, page 15. Ti'1is decl: 
can be obta~ned from the author if a reorganized print-out, 
::)r in0ut data for a selection pro3ram is required. 

SUE.M __ ;_p_y Arm CONCLUSIONS 

A co::n.puter :Jrogram to calculate max, min and. average 09erate 
and release times of U, UA and Y ty:?e relays has been 1:,irj_tten, 
debugged and used to generate hard copy- output in the f::::rm of 
a printed list and a deck of punched cards. Of the four goals 
established as a measure of a successful project, preliminary 
use of the results indicates at least two have been accomplished. 
Tllese t,;rn a:r·e: 

1. Precise operate and release times easily 
o":)tainable. 

2. Reduced design and analysis time of circuit 
changes involving these relays. 

If t.:c.e re:·aa::...n::...n:; tvro goals (1 - a common data source available 
to all interested persons and, 2) - increased design and analy­
sis accuracy of c ~rcui t changes involving these rela.?S). a1~e to 
be acco11;ilished., the results must find wide distribution among 
U and Y type relay users and should carry veri:ication from the 
re lay g:ro1.1:=i . 

Concerning the latter, it is hoDed that high interest frou 
users will encoura3e the relay group to use these results as a 
basis for iss~ing standardized data. 

In any event it appears that the com_i;mter results presented in 
this memorandum i·rill be useful to design and analys::.s personn.el, 
as a tool fo1~ more accurate and raJid circuit uorl-c. 

W. B. PERKINSON 
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A P P E N D IX  I

M a x ,  M i n  a n d  A v e r a g e  O p e r a t e  a n d  R e l e a s e  T im e s  

o f  U ,  UA a n d  Y  R e l a y s

T h i s  a p p e n d i x  c o n t a i n s  t h e  c o m p u t e r  c a l c u l a t e d  r e s u l t s  o f  a l l  
U ,  'U A a n d  Y  t y p e  r e l a y  t i m e s .  T h e  f o l l o w i n g  f a c t o r s  s h o u l d  h e  
n o t e d  b e f o r e  u s i n g  t h e  r e s u l t s :

1 .  T h e  r e l e a s e  t i m e s  a r e  b a s e d  o n  b r e a k i n g  a  m a k e  
c o n t a c t .  I f  t i m e s  f o r  m a k in g  a  b r e a k  a r e  
d e s i r e d  t h e  f o l l o w i n g  t i m e s  s h o u l d  b e  a d d e d  t o  
t h o s e  p r i n t e d :

M a x  -  3 - 0  m s ,  M i n  -  2 . 0  m s ,  A v g  -  2 . 0  ms

2 .  O p e r a t e  c u r r e n t s  l i s t e d  a r e  r e a d j u s t  v a l u e s ,  
e x c e p t  o n  r e l a y s  w i t h  p r i m a r y  a n d  s e c o n d a r y  i n  
s e r i e s  a i d i n g  ( Z P / S ) ,  z e r o  c o u p l i n g .  On t h e s e  
r e l a y s  a  c o r r e c t i o n  f a c t o r ,  F x ,  h a s  b e e n  a p p l i e d .
(S e e  S e c t i o n  V  f o r  e x p l a n a t i o n . )

3 .  A l l  c a l c u l a t i o n s  a r e  m a d e  a s s u m in g  4 8  v o l t s  a c r o s s  
t h e  r e l a y  c o i l ,  t h e r e f o r e ,  o p e r a t e  t i m e s  f o r  v e r y  
l o w  r e s i s t a n c e  c o i l s  ( 1  -  1 0 0  o h m s) s h o u l d  b e  u s e d  
f o r  c o m p a r i s o n  o n l y .  T h e s e  r e l a y s  n o r m a l l y  r e q u i r e  
a  s e r i e s  r e s i s t o r  w h i c h  l o w e r s  t h e  v o l t a g e .  (S e e  
p a g e  l 6  f o r  e x p l a n a t i o n . )

4 .  T h e  r e s u l t s  a s  g i v e n  d o  n o t  t a k e  i n t o  a c c o u n t  t h e  
e f f e c t s  o f  l o n g  t e r m  h e a t i n g  i n  s e r v i c e  a n d  m a g n e t i c  
i n t e r f e r e n c e  o n  o p e r a t e  a n d  r e l e a s e  t i m e s ; o r ,  t h e  
e f f e c t  o f  s p e c i f i c  h o l d  a n d  r e l e a s e  c u r r e n t  v a l u e s  
a p p l i e d ,  o n  r e l e a s e  t i m e s .

5 .  T h e  f o l l o w i n g  n o t a t i o n s  a r e  u s e d :

A n  * ,  f o l l o w i n g  t h e  r e l a y  c o d e  I n d i c a t e s :  p r e f e r r e d
c o d e .

A n  A ,  f o l l o w i n g  t h e  r e l a y  c o d e  i n d i c a t e s :  u s e  w i t h
r e l a y  g r o u p  a p p r o v a l  o n l y .

• 
• 

• 
•• 

APPENDIX I 

Max, Min and Average Operate and Release Times 

of U, UA and Y Relays 

_This appendix contains the computer calculated results of all 
U, ·uA and Y type relay times. The following factors should be 
noted before using the results: 

1. The release times are based on breaking a make 
contact. If times for making a break are 
desired the following times should be added to 
those printed: 

Max - 3.0 ms, Min - 2.0 ms, Avg - 2.0 ms 

2. Operate currents listed are readjust values, 
except on relays with primary a.."'1.d secondary in 
series aiding (ZP/S), zero coupling. On these 
relays a correction factor, F1 , has been applied. 
(See Section V for explanation.) 

3. All calculations are made assuming 48 volts across 
the relay coil, therefore, operate times for very 
low resistance coils (1 - 100 ohms) should be used 
for comparison only. These relays normally requi.re 
a series resistor which lowers the voltage. (See 
page 16 for explanation.) 

4. The results as given do not take into account the 
effects of long term heating in service and magnetic 
interference on operate and release times; or, the 
effect of specific hold and release current values 
applied, on release times. 

5. The following notation~ are used: 

An*, following the relay code indicates: preferred 
code. 

An A, following the relay code indicates: use with 
• relay group approval only. 

I 
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A  p ,  u n d e r  w i n d i n g  a r r a n g e m e n t  i n d i c a t e s :  p r i m a r y
c o i l .

A n  s ,  u n d e r  w i n d i n g  a r r a n g e m e n t  i n d i c a t e s :  s e c o n �
d a r y  c o i l .

A  ( U j Z ^ / S j u n d e r  w i n d i n g  a r r a n g e m e n t  i n d i c a t e s :  
p r i m a r y  a n d  s e c o n d a r y  i n  s e r i e s  a i d i n g  w i t h  u n i t y  
c o u p l i n g  ( U ) o r  z e r o  c o u p l i n g  ( Z ) .

6 .  T h e  f o l l o w i n g  a c c u r a c y  l i m i t s  a p p l y  t o  t h e  c a l c u l a t e d  
r e s u l t s :

R e l e a s e  T im e s  -

S l o w  r e l e a s e  r e l a y s  w i t h  s l e e v e s :  l e s s  t h a n
4  ms h i g h .

A l l  o t h e r s : +  1 ms .

O p e r a t e  T im e s  -

T im e s  l e s s  t h a n  1 0 0  m s : +  1  i s ,

T im e s  g r e a t e r  t h a n  o r  e q u a l  t o  1 0 0  m s : j  2 m s .

7>

• 
6. 

• 

• 
• 

- I-2-

A p, under winding arrangement indicates: primary 
coil. 

Ans, under winding arrangement indicates: secon­
dary coil. 

A (U,Z)P/S, under winding arrangement indicates: 
primary and secondary in series aiding with unity 
coupling (U) or zero coupling (Z). 

The following accuracy limits apply to the calculated 
results: 

Release Times -

Slow release relays with sleeves: 

All others: + 1 ms. 

Operate Times -

Times less t.eian 100 ms: + 1 ms. 

less than 
4 ms high. 

Times greater than or equal to 100 ms: + 2 ms . 



S IN G L E  WOUND U T Y P E

• 
• 

• 
•• 

s INGLE womm u TYPE 
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5 0
5 1
5 2
5 3
54
5 5
5 7
5 8
5 9
6 0
6 1
6 2
6 3
6 4
6 5
6 6
6 7
6 8
6 9
7 0
7 1
7 2
7 3
74
7 5
7 6
7 7
7 9
8 0
8 1
82
8 4
8 6
8 7
88
9 2
9 3
9 5
9 8
9 9

100
101
1 0 4
1 0 5
1 0 6
1 0 7
1 0 8
1 0 9
112
1 1 3
1 1 4
1 1 5

WNOG OP E RAT E OP E RAT E TIME  R EL E AS E TIME
R E S  A RN O C U R R E N T  MAX

* 2 5 0 0 9 . 8 4 9 . 4
* 1 5 0 0 1 6 . 0 4 5 . 2
* 1 5 0 0 1 9 . 0 5 8 . 1
* 2 5 0 0 9 . 7 4 8 . 4
* 2 5 0 0 1 0 . 4 5 5 . 4
* 2 5 0 0 8 . 8 4 1 . 0
$ 9 5 0 1 9 . 0 2 1 . 2
* 2 5 0 0 1 0 . 7 5 8 . 6
* 7 0 0 2 9 . 5 2 9 . 4

2 0 0 0 1 4 .  1 • 5 9 .  1

7 0 0 1 7 . 0 1 6 . 6

4 5 0 1 1 . 4 7 . 6

2 5 0 0  ' 8 . 7 4 0 . 2
* 7 0 0 1 9 . 5 1 9 . 6
* 7 0 0 1 9 . 5 1 9 . 6
* 2 5 0 0 6 . 0 2 4 . 1
� 7 0 0 1 7 . 0 1 6 . 6

* 7 0 0 2 6 . 0 2 6 . 5
* 9 5 0 2 4 . 5 3 0 . 1

7 0 0 1 9 . 5 1 9 . 6

7 0 0 2 4 . 0 2 4 . 7

7 0 0 1 3 . 0 1 2 . 0
* 7 0 0 2 0 . 0 2 0 . 2
* 7 0 0 1 8 . 0 1 7 . 7
* 1 5 0 0 1 0 . 5 2 5 . 8

4 5 0 3 6 . 5 2 3 . 9

2 0 0 0 1 5 . 5 6 9 . 6
* 7 0 0 2 0 . 5 2 0 . 9

2 0 0 0 1 7 . 0 8 4 . 6
* 9 5 0 2 0 . 5 2 3 . 6

7 0 0 1 2 . 7 1 1 . 7

7 0 0 2 5 . 5 2 6 . 1
7 0 0 2 4 . 5 2 5 .  1
7 0 0 1 6 . 0 1 5 . 4

* 7 0 0 3 2 . 0 3 1 . 0
7 0 0 2 3 . 5 2 4 . 3
7 0 0 2 1 . 5 2 2 . 1

2 5 0 0 1 1 . 0 6 1 . 7
* 9 5 0 2 2 . 0 2 6 . 1

9 5 0 2 4 . 5 3 0 . 1
1 0 0 0 2 1 . 0 3 6 . 2

* 7 0 0 1 7 . 0 1 6 . 6
9 5 0 2 1 . 0 2 4 . 5

* 2 5 0 0 9 . 5 4 6 . 5
7 0 0 2 1 . 0 2 1 . 5

4 0 0 0 6 . 5 5 3 . 5
* 2 5 0 0 9 . 6 4 7 . 5
* 1 5 0 0 1 4 . 9 4 1 . 1
* 7 0 0 1 1 . 6 1 0 . 6
* 2 5 0 0 7 . 0 2 9 . 4
* 2 5 0 0 ’9 . 2 4 4 . 0
* 2 5 0 0 9 . 9 5 0 . 4

M I N AV G MAX MI N AV G

8 . 3 1 7 . 1 1 9 . 6 2 . 5 7 . 8
8 . 4 1 7 . 3 1 8 . 2 2 . 5 7 . 8

1 0 . 2 2 1 . 3 1 8 . 5 2 . 5 8 . 1
8 . 2 1 6 . 9 5 . 5 2 , 5 4 . 0
8 . 8 1 8 . 3 1 8 . 4 2 . 5 7 . 1
7 . 4 1 5 . 0 2 2 . 1 3 . 0 9 . 4
3 . 7 8 . 0 2 1 . 0 2 . 7 8 . 6
9 .  1 1 9 . 0 1 7 . 7 2 . 5 7 . 1
6 . 4 1 3 . 3 1 6 . 6 2 . 5 7 . 1
9 . 0 1 8 . 9 1 9 . 6 2 . 7 8 . 6
3 . 5 7 . 0 2 1 . 4 2 . 8 9 . 0
2 . 9 3 . 8 3 7 . 6 7 . 5 1 7 . 5
7 . 3 1 4 . 8 2 3 . 7 3 . 4 1 0 . 5
4 . 0 8 .  1 1 8 . 6 2 . 5 7 . 1
4 . 0 8 . 1 1 8 . 6 2 . 5 7 . 1
4 . 6 9 . 5 3 7 . 0 7 . 5 1 7 . 5
3 . 5 7 . 0 2 6 . 9 4 . 0 1 1 . 9
5 . 4 1 1 . 6 2 0 . 0 2 . 7 8 . 6
5 . 2 1 0 . 7 1 9 . 3 2 . 5 8 . 1
4 . 0 8 .  1 1 8 . 9 2 . 5 7 . 4
4 . 9 1 0 . 4 1 7 . 3 2 . 5 7 .  1
2 . 9 4 . 9 3 2 . 5 6 . 1 1 4 . 7
4 .  1 8 .  3 2 0 .  7 2 . 8 8 . 9
3 . 7 7 . 5 3 2 . 0 6 . 1 1 4 . 7
5 . 0 1 0 . 4 3 6 . 3 7 . 5 1 7 . 5
6 . 2 1 2 . 9 7 . 3 2 . 5 4 . 2

1 0 . 2 2 1 . 6 2 0 . 0 2 . 7 8 . 6
4 . 2 8 . 6 1 9 . 8 2 . 7 8 . 6

1 1 . 5 2 5 . 1 1 6 . 3 2 . 5 6 . 7
4 .  1 8 . 6 1 8 . 6 2 . 5 7 .  1
2 . 9 4 . 8 2 9 . 3 4 . 8 1 3 . 3
5 . 3 1 1 . 3 2 3 . 4 3 . 2 1 0 . 2
5 . 1 1 0 . 7 1 9 . 6 2 . 7 8 . 6
3 . 4 6 . 4 2 3 . 6 3 .  1 9 . 8
7 . 2 1 4 . 6 1 6 . 5 2 . 5 7 . 1
4 . 8 1 0 .  1 1 7 . 3 2 . 5 7 . 1
4 . 4 9 .  1 1 8 . 6 2 . 5 7 . 8
9 . 4 1 9 . 7 2 5 . 4 3 . 5 1 1 . 2
4 . 5 9 . 3 2 0 . 2 2 . 7 8 . 6
5 . 2 1 0 . 7 2 8 . 6 4 . 4 1 2 . 9
7 . 7 1 5 . 8 1 9 . 0 2 . 7 8 . 6
3 . 5 7 . 0 2 2 . 5 3 . 0 9 . 4
4 . 2 8 . 9 2 5 . 7 4 . 0 1 1 . 9
8 . 0 1 6 . 5 2 4 . 1 3 . 4 1 0 . 5
4 . 3 8 . 8 1 8 . 5 2 . 5 7 . 3
8 . 4 1 7 . 5 3 2 . 5 6 . 1 1 4 . 7
8 .  1 1 6 . 7 2 6 . 5 4 . 0 1 1 . 9
7 . 8 1 5 . 8 1 6 . 9 2 . 5 7 . 1
2 . 7 4 . 4 3 3 . 7 6 . 1 1 4 . 7
5 . 4 1 1 . 6 4 1 . 1 9 . 8 2 C . 9
7 . 8 1 5 . 8 3 6 . 6 8 . 0 1 8 . 4
8 . 4 1 7 . 3 1 8 . 6 2 . 5 7 . 1

1 - 4

WNOG OPERATE OPER.ATE TIME RELEASE TIME 
CODE RES AR.NG CURRENT ,.-AX f,l lN AVG MAX t'IN AVG 

u 50 * 2500 9.,8 49.4 a .. , 17.1 19.6 2.5 7.8 
u 51 * 1500 16.0 45.2 8.4 17.3 1e.2 2.5 1.8 
u 52 * 1500 19.0 58.l 10.2 21.3 18.5 2.5 8.1 
u 53 * 2500 9.7 48.4 8.2 16.q 5.5 2.5 4.0 
u 54 * 2500 10.4 55.'< 8.8 18.3 18.4 2.5 7.1 

• u ·55 * 2500 8.8 41.,0 7.4 15.0 22 .. 1 3.0 9.4 
u 57 * 950 19.0 21 .. 2 3.7 8 .. o 21.0 2.1 8.6 
u 58 * 2500 10.7 58.6 9.1 19.0 11.1 2.5 7.1 
u 59 • 100 29.5 29.4 6 .. 4 13.3 16.6 2.5 7.1 
u 60 2000 14.l 59 .. l 9.0 18.9 1g.6 2.1 8.6 
u 61 700 17.0 16.6 3.5 7.0 21.4 2.8 C, • 0 
u 62 450 11.4 7.6 2.9 3.8 37.6 7.5 17.5 
u 63 2500 8.7 40.2 7.3 14.8 23.7 3.4 10. 5 

• u 64 * 700 19.5 19.6 4.0 8. 1 18.6 2.5 7.1 
u 65 * 700 19.5 1-9.6 4.0 8.1 18.6 2.5 7.1 
u 66 • 2500 6.0 24.1 4.6 9 .. 5 37.0 7.5 17.5 
u 67 * 700 17.0 16.6 3.5 7.C 2 6 0 g 4.0 11.9 
u 68 * 700 26.0 26 .. 5 5 .. 4 11.6 20.0 2.1 8.6 
u 69 ,t: 950 24.5 30.l 5.2 10 .. 7 19.3 2.5 8.l 
u 70 700 19.5 19.6 4 .. 0 8.1 18.9 2.5 7.4 
u 71 700 24.0 24.7 4.9 10 .. 4 17.3 2.5 7. l 
u 72 700 13 .. 0 12.0 2o9 4.9 32.5 6 .. l 14.7 
u 73 * 700 20.0 20.2 4.1 8.3 20.1 2.8 B • g 
u 7tt * 700 18.0 17.7 3.7 7.5 32.0 6. l 14.7 
u 75 * 1500 10.5 25.8 5.0 10 .. 4 36c3 7.5 1-, i:: 

I .. "J 

u 76 450 36.5 23.9 6 .. 2 12 .. 9 7 0 "3 2.5 4.2 
u 77 2000 15.5 6q.,6 10.2 21.6 20 .. 0 2.7 8 .. 6 

u 7CJ * 700 20.5 20 ... 9 4 .. 2 8.6 1g.a 2.7 8.6 

u 80 2000 17.0 84.6 11.. 5 25.1 16.3 2.5 6 .. 7 
u 81 * 950 20.5 23.6 4.1 8 .. 6 18.6 2.5 7.1 
u 82 7CO 12.7 11.7 2.9 4.8 29.3 4.8 11.3 
u 84 700 25.5 26.l 5.3 11.3 2 3 ,. 4 3 .. 2 10. 2 
u 86 700 24.5 25.l 5.1 10.7 19.6 2 .. 7 8., 6 

u 87 700 16.0 15.4 3.4 6 .. 4 23.6 3.1 9.8 

u 88 * 700 32.0 31.0 7.2 14.6 16.5 2.5 7 ~ l 

u qz 700 23.5 24.3 4.8 10.1 17.3 2.5 7.1 
u q3 700 21.5 22.1 4.4 9.l 18.6 2.5 7.8 
u 95 2500 11.0 61.7 9.4 19.7 25.4 3.5 ll.2 

u 98 * 950 22.,0 26 .. 1 4.5 9.3 20.2 2 .. 7 8.6 

• u q9 950 24.5 30.1 5.2 10.7 28.6 4.4 12.g 
u 100 1000 21.0 36.2 1.1 15.8 19.0 2.7 8.6 
u 10 l * 700 17.0 16.6 3.5 7.0 22.5 3.0 9.4 
u 104 950 21.0 2'•. 5 4.2 8.9 25.7 4.0 11. 9 
u 105 * 2500 9.5 46.5 8.0 16.5 24.l 3.4 10. 5 
u 106 700 21.0 21.5 4.3 8.8 18.5 2.5 7., 
u 107 4000 6.5 53.5 8.4 17.5 32.5 6.1 14. 7 

u 108 * 2500 9.6 47.5 8.1 16.7 26.5 4.0 11 .. 9 

• u 109 * 1500 14.9 41.1 7.8 15.8 16.9 2.5 7.1 
u 112 * 700 11.6 10.6 2.1 4.4 33.7 6.1 14 ~ 7 
u 113 • 2500 1 .. 0 29.4 5 .. 4 11.6 41.1 g" 8 2C.9 
u 114 * 2500 ·9.2 44.0 7.8 15.8 36 .. 6 8.0 18.4 
u 115 * 2500 9.9 50.4 8.4 17.3 18.6 2.5 7.1 
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WNDG OP E RAT E OP E RAT E T IM E  R EL E AS E TIME
C O D E R E S ARN G C U R R E N T MAX MI N AV G MAX MI N AV G

U 1 1 8 5 0 0 3 6 . 0 2 4 . 4 5 . 8 1 2 . 4 7 . 5 2 . 5 4 . 1
U 1 1 9 * 7 0 0 1 4 . 9 1 4 . 0 3 . 2 5 . 8 2 7 . 3 4 . 0 1 1 . 9
U 1 2 0 * 2 5 0 0 7 . 9 3 4 . 9 6 . 3 1 3 . 2 2 4 . 9 3 . 4 1 0 . 5
U 1 2 1 1 0 0 0 2 1 . 5 3 7 . 0 6 . 5 1 6 . 3 1 8 . 3 2 . 5 7 . 4
U 1 2 2 � 2 5 0 0 9 . 9 5 0 . 4 8 . 4 1 7 . 3 2 6 . 7 4 . 2 1 2 . 4
U 1 2 3 2 5 0 0 7 . 5 3 2 . 4 5 . 9 1 2 . 5 2 7 . 3 4 . 0 1 1 . 9
U 1 2 9 1 0 0 0 1 3 . 3 2 1 . 6 4 . 6 9 . 2 2 5 . 6 3 . 5 1 1 . 1
U 1 3 0 2 5 0 0 8 . 3 3 7 . 5 6 . 8 1 4 . 0 2 2 . 5 3 . C 9 . 4
U 1 3 2 7 0 0 1 6 . 5 1 6 . 0 3 . 5 6 . 7 3 6 . 3 7 . 5 1 7 . 5
U 1 3 3 * 2 5 0 0 1 0 . 4 5 5 . 4 8 . 8 1 8 . 3 2 7 .  7 4 . 8 1 3 . 3
U 1 3 4 1 5 0 0 1 9 . 0 5 8 . 1 1 0 . 2 2 1 . 3 1 6 . 6 2 . 5 7 . 1
u 1 3 5 7 0 0 2 1 . 0 2 1 . 5 4 . 3 8 . 8 2 6 . 7 4 . 2 1 2 . 4
u 1 3 6 7 0 0 1 6 . 5 1 6 . 0 3 . 5 6 . 7 2 2 . 9 3 . 0 9 . 4
u 1 3 8 * 7 0 0 2 3 . 5 2 4 . 3 4 . 8 1 0 .  1 2 1 . 1 2 . 9 9 . 2
u 1 3 9 7 0 0 1 8 . 0 1 7 . 7 3 . 7 7 . 5 2 2 . 1 3 . 0 9 . 4
u 1 4 0 7 0 0 2 2 . 5 2 3 . 3 4 . 6 9 . 6 2 0 . 3 2 . 8 8 . 9
u 1 4 1 * 9 5 0 1 7 . 5 1 9 . 0 3 . 4 7 .  1 3 6 . 3 7 . 5 1 7 . 5
u 1 4 2 * 2 5 0 0 8 . 9 4 1 . 7 7 . 5 1 5 . 2 2 8 . 9 4 . 8 1 3 . 3
u 1 4 3 $ 2 5 0 0 8 . 3 3 7 . 5 6 . 8 1 4 . 0 3 2 . 5 6 . 1 1 4 . 7
u 1 4 4 * 9 5 0 2 0 . 5 2 3 . 6 4 . 1 8 . 6 1 8 . 6 2 . 5 7 . 1

u 1 4 7 7 0 0 2 2 . 5 2 3 . 3 4 . 6 9 . 6 1 8 . 0 2 . 5 7 . 3
u 1 4 8 * 2 5 0 0 8 . 5 3 8 . 8 7 . 0 1 4 . 4 2 9 . 3 4 . 8 1 3 . 3
u 1 4 9 9 5 0 1 8 . 5 2 0 . 4 3 . 6 7 . 7 2 8 . 9 4 . 8 1 3 . 3
I) 1 5 0 1 0 0 0 9 . 5 1 4 . 3 3 . 5 6 . 1 2 0 . 0 5 . 4 1 1 . 4
u 1 5 1 9 5 0 1 8 . 5 2 0 . 4 3 . 6 7 . 7 3 5 . 7 7 . 5 1 7 . 5
u 1 5 2 4 0 0 0 5 . 2 3 6 . 3 6 . 5 1 3 . 4 3 0 . 3 4 . 8 1 3 . 3
u 1 5 3 4 0 0 0 6 . 9 6 0 . 6 9 . 0 1 8 . 8 2 9 . 3 4 . 8 1 3 . 3
u 1 5 4 4 0 0 0 5 . 0 3 4 . 2 9 . 2 1 2 . . 8 2 0 . 0 5 . 4 1 1 . 4
u 1 5 5 7 0 0 2 8 . 5 2 8 . 6 6 .  1 1 2 . 8 7 . 4 2 . 5 4 . 2
u 1 5 7 * 2 5 0 0 8 . 1 3 6 . 2 6 . 6 1 3 . 6 3 2 . 5 6 .  1 1 4 .  7
u 1 5 8 $ 2 5 0 0 7 . 5 3 2 . 4 5 . 9 1 2 . 5 3 7 . 0 7 . 5 1 7 . 5

u 1 5 9 1 0 0 0 1 5 . 5 2 6 . 6 5 . 3 1 1 . 0 2 5 . 7 4 . 0 1 1 . 9
u 1 6 2 * 9 5 0 1 7 . 0 1 8 . 3 3 . 3 6 . 9 3 2 . 5 6 .  1 1 4 . 7
u 1 6 4 * 2 5 0 0 8 . 3 3 7 . 5 6 . 8 1 4 . 0 3 5 . 0 7 . 5 1 7 . 5
u 1 6 5 * 9 5 0 1 8 . 0 1 9 . 7 3 . 5 7 . 4 1 5 . 7 3 . 9 9 .  L
u 1 6 6 * 1 5 0 0 1 2 . 4 3 2 . 1 6 .  1 1 2 . 8 2 6 . 5 4 .  C 1 1 . 9

u 1 6 7 1 0 0 0 1 7 . 0 2 9 . 4 5 . 9 1 2 . 4 2 0 . 0 2 . 7 8 . 6
u 1 6 8 * 7 0 0 1 8 . 5 1 8 . 3 3 . 8 7 . 7 3 2 . 8 6 . 5 1 5 . 6
u 1 1 1 2 5 0 0 8 . 5 3 8 . 8 7 . 0 1 4 . 4 2 6 . 1 4 . 0 1 1 . 9
u 1 7 3 * 2 5 0 0 9 . 1 4 3 . 2 7 . 7 . 1 5 . 6 2 4 . 1 3 . 4 1 0 . 5
u 1 7 5 2 5 0 0 7 . 8 3 4 . 3 8 . 3 1 3 . 1 2 1 . 6 5 . 0 1 2 . 1
u 1 7 6 1 5 0 0 1 6 . 5 4 7 . 3 8 . 6 1 7 . 9 2 7 . 6 4 . 2 1 2 . 4
u 1 7 7 * 1 5 0 0 1 8 . 0 5 3 . 9 9 . 5 1 9 . 9 1 7 . 3 2 . 5 7 .  1

u 1 7 8 1 5 0 0 1 8 . 0 5 3 . 9 9 . 5 1 9 . 9 1 9 . 9 2 . 5 8 . 4
u 1 7 9 * 9 5 0 1 8 . 5 2 0 . 4 3 . 6 7 . 7 2 2 .  1 3 . 0 9 . 4
u 1 8 0 * 9 5 0 1 5 . 5 1 6 . 2 3 . 0 6 .  1 3 7 . 0 7 . 5 1 7 . 5
u 1 8 1 9 5 0 1 9 . 5 2 2 . 0 3 . 8 8 . 2 1 9 . 8 2 . 5 7 . 8
u 1 8 2 1 0 0 0 1 1 . 0 1 7 .  1 3 . 9 7 . 3 2 0 . 6 4 . 2 1 0 . 9
u 1 8 3 9 5 0 2 3 . 5 2 8 . 5 5 . 0 1 0 .  1 1 7 . 1 2 . 5 7 . 1
u 1 8 5 2 5 0 0 6 . 9 2 8 - 9 5 . 3 1 1 . 3 4 1 . 1 9 . 8 2 0 . 9
u 1 8 7 1 5 0 0 1 2 . 8 3 3 . 6 6 .  3 1 3 . 3 2 1 . 3 3 . 0 9 . 4
u 1 8 8 * 1 5 0 0 1 7 . 5 5 1 . 6 9 . 2 1 9 . 2 1 6 .  1 2 . 5 6 . 5

-o

WNOG OPERATE OPERATE TIME RELEASE TIME 
CODE RES ARNG CURRENT MAX "'lN AVG ,_.AX r' IN AVG 

u 118 500 36.0 24.4 5.8 12 • l1 7.5 2.5 4.1 
u 119 * 700 14.9 14.0 3.2 5.8 27.3 4.0 11.9 

• u 120 * 2500 1.q 34.q 6.3 13.2 24.9 3.4 10. 5 
u 121 1000 21.5 37.0 6.5 16.3 18.3 2.5 7.4 
u 122 * 2500 9.9 50.4 8.4 17.3 26.7 4.2 12.4 
u 12 3 2500 7.5 32.4 5.Y 12.5 27.3 4.0 11. q 

u 129 1000 13.3 21.6 4.6 9.2 25.6 3.5 11.1 
u 130 2500 8.3 37.5 6.8 14.0 22.5 3.C 9. 4 
u 132 700 16.5 16.0 3.5 6.7 36.3 7.5 17.5 
u 133 * 2500 10.4 55.4 8 .. 8 18.3 21.1 4.8 11.3 

• u 134 1500 19.0 58 .. 1 10.2 21.3 16.6 2.5 7.1 
u 135 700 21 .. 0 21 .. s 4.3 8.8 26.7 4.2 12.4 
u 136 700 16.5 16.0 3.5 6.7 22.9 1.0 q • 4 
u 138 * 700 23.5 24 .. 3 4.R l 0. l 21.1 z.g 9.2 
u 13q 700 18.0 17.7 3.7 7.5 22.1 3.0 9.4 
u 140 700 22.5 23.3 4 .. 6 9.6 20.3 2.8 8.9 
u 141 * 950 17.5 19.0 3.4 7.1 36.3 7.5 17.5 
u 142 * 2500 8.9 41.7 7.5 15.2 28.9 4.8 13. 3 
u 143 * 2500 8.3 37.5 6.8 14.0 32.5 6.1 14. 7 
u 144 * <;150 20.5 23.6 4.1 8.6 18.6 2.5 7.l 

u 147 700 22.5 23.3 4.6 9.6 18.0 2.5 7.3 
u 148 * 2500 8.5 38.8 7.0 14.4 29.3 4.8 13.'3 
u 149 950 18.5 20 .. 4 3.6 7o7 28 .. 9 4.8 13.1 
u 150 1000 9.5 14.3 3.5 6.1 20.0 5.4 11 • l1 

u 151 950 18.5 20 • .!~ 3.6 7.7 35.7 7.5 17.5 
u 152 4000 5.2 36.3 6.5 13.4 30.3 4.8 13.1 
u 153 4000 6.9 60 .. 6 9.0 18.8 29.3 4.8 13.~ 
u 154 4000 5.0 34.2 9.2 12 .. 8 20.0 5.4 11.4 
u 155 700 28.5 28.6 6. l 12 .. 8 7.4 2.5 4.2 
u 157 * 2500 8.1 36.,2 6.6 13 .. 6 32. 5 6.1 14 .. 7 
u 158 * 2500 7.5 32.4 5 .. 9 12. ':> 37.0 7 ,. 

• j 1 7. '> 
u 15CJ 1000 15.5 26.6 5.3 11.0 25.7 4.0 11.9 
u 162 * 950 11.0 18.3 3.3 6.9 32.5 6. l 14.7 
u 164 * 2500 8.3 37.5 6.8 14.0 35.0 7.5 17.5 
u 165 * 950 18.0 19.7 3.5 7.4 15.7 3.9 9. l-

u 166 * 1500 12.4 32.l 6. l 12.8 26.5 4.C 11. q 

• u 167 1000 11.0 29.4 5.9 12.4 20.0 2.1 8 .. 6 
u 168 * 700 18.5 18.3 3.8 7.7 32.8 6.5 15.6 
u 171 2500 8.5 38.8 1.0 14.4 26.l 4.0 11. g 

u 173 * 2500 9.1 . 43.2 7.7 15 .. 6 24 .. l 3.4 10.5 
u 175 2500 7.8 34.3 8.3 13 .. l 21.6 :> . 0 12.1 
u 176 1500 16.5 47.3 8.6 17.9 27.6 4.2 12.4 
u 177 * 1500 18.0 53.9 9.5 19.9 17.3 2.5 7. l 
u 178 1500 18.0 53 .. 9 9 .. 5 19.9 19.9 2.5 8.4 

• u 179 * 950 18.5 20.4 3.6 7.7 22.1 "3.0 9.4 
u 180 * 950 15.5 16.2 3.0 6.1 37.0 7.5 17.5 
u 181 950 19.5 22.0 3 .. 8 8.2 19.8 2.5 7.8 
U· 182 1000 fl.O 17 .. l 3.9 7.3 20.6 4.2 10.9 
u 183 q50 23.5 28.5 5.0 lC.l l 7. l 2.s 7.l 
u 185 * 2500 6 .. g 28.9 5.3 11 .. 3 41.l 9.8 20.9 
u 187 1500 12.0 33.6 6.3 13.3 21.3 "3.0 9.4 
u 188 * 1500 17 .. 5 51.6 9.2 19.2 16.l 2.5 6.5 



WNDG OP E RAT E
CODE RES ARNG CURRENT

u 1 8 9 * 2 5 0 0 9 . 6
u 1 9 0 2 5 0 0 9 . 6
u 191 1 0 0 0 1 3 . 2
u 1 9 2 * 9 5 0 2 0 . 0
u 1 9 3 7 0 0 1 8 . 0
u 1 9 4 1 0 0 0 1 7 . 0
u 1 9 5 1 0 0 0 1 3 . 5
u 1 9 6 3 0 0 4 6 . 5
u 1 9 7 1 5 0 0 1 2 . 6
u 1 9 8 9 5 0 1 5 . 0
u 1 9 9 * 2 5 0 0 1 0 . 4
u 2 0 0 * 2 5 0 0 9 . 9
u 2 0 1 9 5 0 1 3 . 8
u 2 0 2 1 5 0 0 1 9 . 0
u 2 0 3 2 2 0 2 8 . 0
u 2 0 4 2 2 0 3 1 . 0
u 2 0 6 2 5 0 0 9 . 1
u 2 0 7 * 2 5 0 0  � 6 . 8
u 2 0 8 5 0 0 2 0 . 0
u 2 0 9 5 0 0 2 1 . 5
u 2 1 1 2 2 0 3 5 . 0
u 2 1 3 1 5 0 0 1 2 . 3
u 2 1 4 2 5 0 0 9 . 6
u 2 1 6 * 2 5 0 0 7 . 2
u 2 1 7 * 1 5 0 0 1 0 . 5
u 2 1 8 * 2 5 0 0 6 . 4
u 2 1 9 * 9 5 0 1 7 . 5
u 2 2 0 � 9 5 0 1 8 . 0
u 2 2 1 1 5 0 0 2 2 . 0
u 2 2 2 2 5 0 0 9 . 7
u 2 2 3 * 2 5 0 0 7 . 0
u 2 2 6 * 4 0 0 4 7 . 0
u 2 2 7 2 5 0 0 1 0 . 5
u 2 2 8 9 5 0 3 3 . 0
u 2 3 0 2 2 0 2 6 . 0
u 2 3 1 * 7 0 0 1 9 . 0
u 2 3 2 1 3 0 0 1 1 . 0
u 2 3 3 1 7 7 5 8 . 5
u 2 3 4 * 7 0 0 1 8 . 0
u 2 3 5 4 5 0 2 2 . 5
u 2 3 6 * 2 5 0 0 8 . 6
u 2 3 7 2 5 0 0 8 . 7
u 2 3 8 9 5 0 1 8 . 5
u 2 3 9 2 5 0 0 7 . 2
u 2 4 0 4 5 0 1 6 . 5
u 2 4 1 1 0 0 0 1 6 . 0
u 2 4 2 4 5 0 1 7 . 5
u 2 4 3 1 0 0 0 1 6 . 0
u 2 5 1 7 0 0 1 6 . 0
u 2 5 2 4 5 0 1 9 . 0
u 2 5 4 * 7 0 0 1 6 . 5
u 2 5 5 9 5 0 2 2 . 0

-  1-6

OPERAT E T IM E  R EL E AS E TIM E
MAX MI N AV G MAX MI N AV G

4 7 . 5 8 .  1 1 6 . 7 2 3 . 7 3 . 4 1 0 . 5
4 7 . 5 8 .  1 1 6 . 7 3 2 . 2 6 . 5 1 5 . 6
2 1 . 4 4 . 5 9 . 2 2 6 . 9 4 . 0 1 1 . 9
2 2 . 8 4 . 0 8 . 4 2 6 . 5 4 .  C 1 1 . 9
1 7 . 7 3 . 7 7 . 5 2 0 . 8 2 . 7 8 . 6
2 9 . 4 5 . 9 1 2 . 4 1 7 . 3 2 . 5 7 . 1
2 2 . 0 4 . 6 9 . 4 2 6 . 9 4- . 0 1 1 . 9
1 1 . 5 2 . 0 4 . 0 1 9 . 8 2 . 5 7 . 8
3 2 . 8 6 . 2 1 3 .  1 2 3 . 7 3 . 4 1 0 . 5
1 5 . 5 2 . 9 5 . 9 1 6 . 7 3 . 2 8 . 6
5 5 . 4 8 . 8 1 8 . 3 2 3 . 7 3 . 4 1 0 . 5
5 0 . 4 8 . 4 1 7 . 3 2 0 . 4 2 . 7 8 . 6
1 3 . 9 2 .  7 5 . 4 2 9 . 3 4 . 8 1 3 . 3
5 8 . 1 1 0 . 2 2 1 . 3 1 6 . 7 2 . 5 7 . 1

8 . 9 3 . 0 4 . 2 3 2 . 8 6 . 5 1 5 . 6
1 0 . 2 3 .  1 4 . 6 2 9 . 1 5 . 0 1 3 . 7
4 3 . 2 7 . 7 1 5 . 6 2 1 . 5 3 . 0 9 . 4
2 8 . 3 5 . 3 1 1 . 1 3 0 . 3 4 . 8 1 3 . 3
1 4 . 1 3 .  3 6 . 0 2 8 . 9 4 . 8 1 3 . 3
1 5 . 4 3 . 5 6 . 5 2 3 . 7 3 . 4 1 0 .  5
1 1 . 9 3 . 3 5 . 1 2 8 . 9 4 . 8 1 3 . 3
3 1 . 7 6 . 0 1 2 . 7 2 8 . 9 4 . 8 1 3 . 3
4 7 . 5 8 . 1 1 6 . 7 2 8 . 5 4 . 8 1 3 . 3
3 0 . 6 5 . 6 1 2 . 0 3 3 . 1 6 .  1 1 4 . 7
2 5 . 8 5 . 0 1 0 . 4 3 2 . 5 6 . 1 1 4 . 7
2 6 . 2 4 . 9 1 0 . 2 3 2 . 5 6 . 1 1 4 . 7
1 9 . 0 3 . 4 7 .  1 2 9 . 3 4 . 8 1 3 . 3
1 9 . 7 3 . 5 7 . 4 2 9 . 3 4 . 8 1 3 . 3
7 2 . 2 1 2 . 3 2 6 . 5 1 1 . 5 2 . 5 5 . 4
4 8 . 4 8 . 2 1 6 . 9 1 9 . 6 2 . 5 7 . 8
2 9 . 4 5 . 4 1 1 . 6 2 7 . 7 4 . 0 1 1 . 9
1 8 . 2 3 . 4 7 . 2 1 7 . 3 2 . 5 7 . 1
5 6 . 5 8 . 9 1 8 . 6 I  7 . 5 2 . 5 7 . 1
4 6 . 7 7 .  3 1 5 . 7 2 1 . 4 2 . 8 9 . 2

8 . 2 2 . 9 4 . 0 1 2 . 1 2 . 5 6 . 5
1 8 . 9 3 . 9 7 . 9 1 1 . 5 2 . 5 6 . 0
2 0 . 9 4 . 5 9 . 1 2 8 . 9 4 . 8 1 3 . 3
2 5 . 4 5 . 2 1 0 . 6 3 6 . 6 8 . 0 1 8 . 4
1 7 . 7 3 . 7 7 . 5 2 8 . 9 4 . 8 1 3 . 3
1 7 . 1 4 . 0 7 . 2 2 0 . 2 2 . 7 8 . 6
3 9 . 5 7 .  1 1 4 . 6 2 1 . 0 2 . 7 8 . 6
4 0 . 2 7 . 3 1 4 . 8 2 4 . 5 3 . 4 1 0 . 5
2 0 . 4 3 . 6 7 . 7 2 2 . 1 3 . 0 9 . 4
3 0 . 6 5 . 6 1 2 . 0 2 6 . 9 4 . 0 1 1 . 9
1 2 . 1 3 . 3 5 . 1 3 5 . 7 7 . 5 1 7 . 5
2 7 . 6 5 . 5 1 1 . 4 2 5 . 3 4 . 0 1 1 . 9
1 3 . 1 3 . 4 5 . 4 3 2 . 5 6 . 1 1 4 . 7
2 7 . 6 5 . 5 1 1 . 4 2 C . 2 2 . 7 8 . 6
1 5 . 4 3 . 4 6 . 4 2 2 . 0 2 . 9 9 . 3
1 4 . 2 3 . 6 5 . 9 3 2 . 0 6 . 1 1 4 . 7
1 6 . 0 3 . 5 6 . 7 2 9 . 3 4 . 8 1 3 . 3
2 6 . 1 4 . 5 9 .  3 2 3 . 7 3 . 4 1 0 . 5

WNOG OPERATE OPERATE-TIME RELEASE TIME 
CODE RES ARNG CURRENT MAX f' IN AVG MAX r-' IN AVG 

I u 1aq * 2500 9.6 47.5 8 .. 1 16.7 23.7 3.4 10.5 
u 190 2500 9.6 47.5 8.1 16 .. 7 32.2 6.5 15.6 

I u 1g 1 1000 13.2 21.4 4.5 g. 2 26.9 4.0 11.9 

I 
u 192 * 950 20.0 22.8 4.0 8.4 26.5 4.C 11 .9 
u 193 700 18 .. 0 17.7 3.7 7.5 20.8 2.7 8.6 

I • u 194 1000 11.0 29.4 5.9 12.4 17.1 2.5 7.1 
u 195 1000 13.5 22.0 4.6 q.4 26.9 4·.0 ll.9 

I u 196 300 46.5 11.5 2.0 4.0 19.8 2.5 7.8 

I 

u 1g7 1500 - 12.6 32.8 6.2 13-1 23.7 3.4 10.5 
u 198 950 15.0 15.5 2.9 5.9 16.7 ,.2 8.6 

I u 199 * 2500 10.4 55.4 8.8 18.3 23.7 3.4 10.5 

I 

u 200 * 2500 9.9 50.4 8.4 17.3 20.4 2.7 8.6 
u 201 950 13.8 13.9 2.1 5.4 29.3 4.8 13.1 

I • u 202 1500 19.0 58.l 16.2 21.3 16.7 2.5 7.1 
u 203 220 28.0 8.9 3.0 4.2 32.8 6.5 15.o 

I 
u 204 220 31.0 10.2 3. 1 4.6 29.l 5.0 13.7 
u 206 2500 q. 1 43.2 7.7 15.6 21.5 3.C 9.4 
u 207 * 2500 6.8 28.3 5.3 1 1 . l 30.3 4.8 13.3 
u 208 500 20.0 14.l 3. 3 6.0 28.9 4.8 11.3 
u 209 500 21.5 15.4 3.5 6. 5- 23.7 3.4 10.5 
u 211 220 35.0 11.9 3.3 5.1 28.9 4. 8 13.3 
u 213 1500 12.3 31.7 o.O 12.1 28.9 4.8 11.1 
u 214 2500 9.6 47.5 8.1 16.7 28. 5 4.8 11.3 
u 216 * 2500 7.2 30.6 5.6 12 .,0 33.l 6 .. l 14 .. 7 
u 217 * 1500 10. 5 25.8 5.0 10.4 12.5 6.1 14 .. 7 
u 218 * 2500 6.4 26.2 4.9 - l O. 2 32.5 6.1 14. 7 
u 219 * g50 17.5 19.0 3.4 7.1 29.3 4.8 l 3 .. 3 

u 220 * 950 18.0 19.7 3.5 7.4 29.1 4.8 13., 
u 221 -1soo 22 .. 0 72.2 12.1 26.5 11.5 2., 5 5.4 
u 222 2500 9.7 48.4 8.2 16.9 lS.6 2.5 1.8 
u 223 * 2500 1.0 29.4 5.4 11.6 21.1 4.0 11 .. 9 

u 226 * 400 47.0 18.2 1.4 1.2 17.1 2.5 7.1 
u 227 2500 10.s 56.5 8.9 18.6 l 7. 5 2.5 7.1 
u 228 950 33.0 46.7 7.3 15.7 21.4 2.8 9.2 
u 230 220 26 .. 0 8.2 2.9 4.0 12.1 2 .. 5 6.5 
u 231 * 700 - 19.0 1a.q 3.9 7.9 11. 5 2 .. 5 6.0 
u 232 1300 11.0 2_0.9 4.5 9.1 28 .. 9 4.8 13.3 
u 233 1775 8.5 25.4 5.2 10.6 36.6 8.0 18.4 
u 234 * 700 18.0 17.7 3. 7 7.S 28.9 4.8 11.3 

• u 235 450 22.5 17.l 4.0 1.2 20.2 2.7 8.6 
u 236 * 2500 8.6 '39.5 7.1 14.6 21.0 2.1 8.6 
u 237 2500 8.7 40.2 7.3 14.8 24.5 3.4 10.5 
u 238 950 18.5 20.4 3.6 7.7 22 .. l 3.0 9 • It 
u 239 2500 7.2 30.6 5.6 12.0 26.9 4.0 11.9 
u 240 450 16.5 12.1 3.3 5.1 35.7 7.5 17.5 
u 241 1000 16.0 27.6 5.5 11. 4 25.3 4.0 11.9 
u 242 450 17.5 13.l 3.4 5.4 32.5 6.1 14 .a 7 

• u 243 1000 16.0 27.6 5.5 11.4 20.2 2.7 8.6 
u 251 700 16 .. 0 15 .. 4 3.4 6.4 22.0 2.9 9.3 
u 252 450 19.0 14.2 3.6 5.9 32.0 6.1 14.7 
u 254 * 700 "16. 5 16.0 3.5 6.7 2q.3 4.8 13.3 
u 255 950 22.0 26.l 4.5 9.3 21.7 3.4 10.5 

- I-6 -

I 
I -



2 5 6
2 5 6
2 5 9
2 6 3
2 6 4
2 6 5
2 6 7
2 6 8
2 6 9
2 7 0
2 7 5
2 7 6
2 7 7
2 7 8
2 7 9
2 8 0
2 8  i
2 8 4
2 8 5
2 8 6
� 28 7
2 8 8
2 9  i
2 9 3
2 9 7
2 9 8
2 9 9
3 0  i
3 0 2
3 0 5
3 0 8
3 0 9
3 1 0
3 1 1
3 1 2
3 1 2
3 1 3
3 1 4
3 1 6
3 1 7
3 1 8
3 1 9
3 2 1
3 2 2
3 2 3
3 2 4
3 2 5
3 2 6
3 2  7
3 2 8
3 3 0
3 3 1

WNDG OP E RAT E OPERAT E TIM E  R EL E AS E TIM E
R E S ARN G C U R R E N T MAX MI N AVG MAX MI N AVG

9 5 0 1 9 . 0 2 1 . 2 3 . 7 8 . 0 2 8 . 9 4 . 8 1 3 . 3
2 5 0 0 1 0 . 6 5 7 . 6 9 . 0 1 8 . 8 2 0 . 2 2 . 7 8 . 6

�  2 5 0 0 9 . 0 4 2 . 4 7 . 6 1 5 . 4 2 8 . 9 4 . 8 1 3 . 3
1 5 0 0 1 0 . 0 2 4 . 1 4 . 7 9 . 8 2 8 . 9 4 . 8 1 3 . 3
1 5 0 0 1 2 . 0 3 0 . 6 5 . 8 1 2 . 4 2 6 . 5 4 . 0 1 1 . 9
1 5 0 0 9 . 6 2 2 . 8 4 . 5 9 . 3 3 7 . 0 7 . 5 1 7 . 5

6 5 0 1 9 . 5 1 7 . 5 3 . 6 7 . 2 3 6 . 6 8 . 0 1 8 . 4
1 5 0 0 1 1 . 8 2 9 . 9 5 . 7 1 2 . 1 2 1 . 5 3 . 0 9 . 4
1 5 0 0 1 2 . 4 3 2 . 1 6 .  1 1 2 . 8 2 6 . 5 4 . 0 1 1 . 9

*  2 5 G 0 7 . 9 3 4 . 9 6 . 3 1 3 . 2 3 2 . 0 6 . 1 1 4 . 7
*  2 5 0 0 9 . 5 4 6 . 5 8 . 0 1 6 . 5 2 0 . 2 2 . 7 8 . 6

4 0 0 . 3 0 . 0 1 1 . 0 2 .  1 4 . 3 3 2 .  1 5 . 2 1 4 . 3
2 5 0 0 8 . 7 4 0 . 2 7 . 3 1 4 . 8 3 2 . 8 6 . 5 1 5 . 6

4 5 0 1 9 . 5 1 4 . 6 3 . 7 6 . 1 2 8 . 9 4 . 8 1 3 . 3
4 5 0 1 8 . 0 1 3 . 5 3 . 5 5 . 6 2 9 . 3 4 . 8 1 3 . 3
1 5 0 4 5 . 0 5 . 4 1 . 5 2 . 2 2 1 . 6 5 .  C 1 2 . 1
1 5 0 5 3 . 5 6 . 9 1 . 7 2 . 6 2 1 . 1 5 . 0 1 2 . 1

1 0 0 0 1 7 . 5 3 0 . 3 6 . 1 1 2 . 9 1 7 . 1 2 . 5 7 . 1
9 5 0 1 4 . 5 1 4 . 8 2 . 8 5 . 7 4 1 . 1 9 . 8 2 0 . 9
9 5 0 1 5 . 0 1 5 . 5 2 . 9 5 . 9 3 3 . 1 6 . 1 1 4 . 7
9 5 0 1 8 . 0 1 9 . 7 3 . 5 7 . 4 1 6 . 6 3 . 4 9 . 1

*  9 5 0 1 8 . 0 1 9 . 7 3 . 5 7 . 4 1 6 . 1 3 . 2 8 . 6
1 0 0 0 1 3 . 4 2 1 . 8 5 . 9 9 . 3 2 5 . 3 3 . 4 1 0 . 5

7 0 0 1 6 . 5 1 6 . 0 3 , 5 6 . 7 3 6 . 3 7 . 5 1 7 . 5
2 5 0 0 8 . 1 3 6 . 2 6 . 6 1 3 . 6 2 5 . 6 3 . 5 1 1 . 1

2 0 0 4 7 . 5 1 0 . 9 2 . 7 4 . 6 1 I .  1 2 . 5 6 . 2
7 0 0 2 0 . 0 2 0 . 2 4 . 1 8 . 3 1 3 . 6 3 . 1 7 . 6
4 5 0 2 1 . 0 1 5 , 8 3 . 8 6 . 6 2 2 . 0 3 . 1 9 . 7

2 0 0 0 6 . 3 1 7 . 9 3 . 6 7 . 3 3 7 . 6 7 . 5 1 7 . 5
2 2 0 2 3 . 5 7 . 3 2 . 8 3 . 7 2 7 . 5 3 . 6 1 1 . 7

2 5 0 0 7 . 0 2 9 . 4 5 . 4 1 1 . 6 2 6 . 9 4 . 0 1 1 . 9
2 5 0 0 6 . 3 2 5 . 7 4 . 8 1 0 . 0 2 0 . 0 5 . 4 1 1 . 4

7 0 0 2 0 . 5 2 0 . 9 4 . 2 8 . 6 2 6 . 2 3 . 6 1 1 . 5
*  9 5 0 2 3 . 0 2 7 . 7 4 . 8 9 . 8 1 1 . 7 2 . 5 6 . 5

7 0 0 2 2 . 0 2 2 . 7 4 . 5 9 .  3 1 9 . 9 2 . 5 8 . 4
3 5 0 3 1 . 0 1 6 . 9 4 . 2 7 . 8 1 8 . 8 2 . 5 7 . 8

1 0 0 0 1 4 . 7 2 4 . 7 5 , 9 1 C .  3 1 9 . 6 2 . 5 7 . 8
1 0 0 0 2 5 . 0 4 2 . 6 9 . 4 1 9 . 6 1 6 . 4 2 . 5 7 . 1

1 4 5 2 2 . 0 5 . 1 2 . 7 3 . 0 3 7 . 0 7 . 5 1 7 . 5
2 5 0 0 9 . 9 5 0 . 4 8 . 4 1 7 . 3 3 8 . 3 7 . 8 1 8 . 5
2 5 0 0 1 1 . 1 6 2 . 8 9 . 5 1 9 . 9 1 7 .  5 2 . 5 7 . 1
1 0 0 0 1 5 . 5 2 6 . 6 5 . 7 I  1 . 0 1 4 . 0 2 . 5 6 . 7
2 5 0 0 8 . 1 3 6 . 2 6 . 6 1 3 . 6 2 4 . 5 3 . 4 1 0 . 5

4 5 0 1 8 . 0 1 3 . 5 4 .  1 5 . 6 2 5 .  1 3 . 5 1 1 . 0
1 4 5 6 0 . 0 1 1 . 4 3 . 6 6 . 0 1 6 . 4 2 . 5 7 . 1
1 4 5 6 0 . 0 1 1 . 4 3 . 6 6 . 0 1 6 . 5 2 . 5 7 . 1
3 5 0 3 5 . 0 1 8 . 4 4 . 6 9 . 2 1 7 .  1 2 . 5 7 . 1
9 5 0 1 8 . 5 2 0 . 4 3 . 6 7 .  7 3 2 . 0 6 .  1 1 4 . 7
9 5 0 2 1 . 0 2 4 . 5 4 . 2 8 . 9 2 9 . 1 5 . 0 1 3 . 7

1 5 0 0 1 3 . 7 3 6 . 8 6 . 9 1 4 . 3 2 0 . 0 2 . 7 8 . 6
2 5 0 0 1 1 . 6 6 8 . 1 1 0 . 0 2 1 . 1 2 0 . 0 2 . 7 8 . 6
2 5 0 0 8 . 0 3 5 . 5 6 . 4 1 3 . 4 2 5 . 6 3 . 5 1 1 . 1

-  1 -7  -

WNDG OPERATE OPERATE TIME RELEASE TIME 
CODE RES ARNG CURRENT MAX ~IN AVG MAX ~ I i'J AVG 

u 256 950 l<}.0 2l.2 3.7 8.0 28.9 4.8 13.3 
u 258 2500 1.0.6 57.6 9.0 18.8 20.2 2 .. 7 8.6 

.U 259 * 2500 9.0 42.4 7.6 15.4 28.9 4.8 13.3 
u 263 1500 10.0 24 .. l 4.7 9.8 2fl.9 4.8 13. 3 
u 264 1500 12.0 30.6 5.8 12-4 26.5 4.0 l l.9 

• u 265 1500 9.6 22.8 4.5 9.3 37.0 7.5 17.5 
u 267 650 19.5 17.5 3.6 7.2 36.6 8.C 18.4 
u 268 1500 11.8 29.9 5.7 12.1 21.5 3.0 q . 4 
u 269 1500 12.4 32.l 6.1 12.8 26.5 4.0 11. q 
u 270 * 2500 7.9 34.9 6.3 13.2 32.0 6.1 14. 7 
u 275 * 2500 9.5 46.5 8.0 16 .. 5 20.2 '2..7 B.6 
u 276 400 30.0 11.0 2.1 4.3 32.1 5.2 14.1 
u 277 2500 8.7 40.2 7.1 14.8 32.8 6.5 15.6 

• u 278 450 19.5 14.6 3.7 6.1 28.9 4.8 13.3 
u 279 450 18.0 t3.5 3.5 5.6 2CJ.3 4.8 13., 
u 280 150 45.0 5.4 L5 2e2 21.6 5.C 12. l 
u 281 150 53.5 6.9 1.7 2.6 21.l 5.0 12.l 
u 284 1000 17.5 30.3 6,. l 12.9 l 7. l 2.5 7.1 
u 285 950 14.5 14.8 2.8 5.7 4 1. 1 9.8 20.g 
u 286 950 15.0 15.5 2.9 5.9 33.l 6.1 14. 7 
u ·28 7 950 18.0 19.7 3.5 7.4 16.6 3.4 9.1 
u 288 * 950 18.0 19.7 3.5 7o4 16.1 3.2 8.6 
u 29 l. lOCO 13.4 21.8 5.9 9 • .3 25.3 3.4 10~5 
u 293 700 16.5 16.0 3.5 6.7 36.3 7.5 l7. 5 
u 297 2500 8.1 36.2 6.6 13.6 25.6 3.5 l 1.. 1 
u 298 200 47 .. 5 10 .. 9 2.7 4.6 11. l - c:; t. ~ J 6~2 

u 299 700 20.0 20.2 4.1 8.3 13.6 3. l 7.6 
u 30 l 450 21.0 15.8 3.e 6.6 22.0 3. 1 q .. 7 

u 302 2000 6.3 17.9 3.6 7.3 3?.6 7.5 l 7. 5 
u 305 220 23.5 7.3 2.8 3.7 27.5 3.6 ll. 7 
u 308 2500 7.0 2q.4 5.4 ll.6 26.g 4.0 11.1 
u l09 2500 6.3 25.7 4.8 10.0 20.0 5.4 11 .4 
u 310 700 20.5 20.9 4.2 8.6 26.2 3. c 11.,5 
u 311 * 950 23.0 27.7 4.8 9.8 11.7 2.5 6.5 
u 3ll 700 22.0 22.7 4.5 9.3 1q_g 2.5 8.4 
u 312 350 31.0 16.9 4.2 7.8 18.8 2.5 7.8 
u 313 1000 14.7 24.7 5 . q lC.3 1q.6 2.5 7.8 
u 314 1000 25.0 42.6 q.4 l 9 .. 6 16.4 2.5 7.1 
u 316 145 22.0 5.1 2 .. 7 3.0 37.0 7.5 17.5 • u 317 2500 9.9 50.4 8.4 17.3 38.8 7.8 18.5 
u 318 2500 11.1 62.8 9.5 1q.g 17.'5 2.5 7.1 
u 319 1000 15.5 26.6 5.7 11.0 14.0 ?.5 6 .. 7 
u 321 2500 8.1 36.2 6.6 13.6 24.5 1.4 10. 5 
u 322 450 18.0 13.5 4ol 5 .. 6 25.1 3.5 11.0 
u 323 145 60.0 11.4 3.6 6.0 16.4 2.5 7.1 
u 324 145 60.0 11.4 1.6 6.0 16.5 2.5 7.l 
u 325 350 35.0 18.4 4.6 9.2 l 7. l 2.5 7.1 

• u 326 950 18 .5 20.4 3 .. 6 1.1 32.0 6.1 14.7 
u 327 950 21.0 24.5 4.2 8.9 29.l 5.0 13.7 
u 378 1500 1;3.7 36.8 6.9 14.3 20.0 2.7 8.6 
u 330 2SOO 11.6 68.l 10.0 21.1 20.0 2.7 8.6 
u 331 2500 8.0 35.5 6.4 13.4 25.6 3.5 11.1 

- I-7 -



3 3 2
3 3 3
334
3 3 8
3 3 9
3 4 0
3 4 1
3 4 2
3 4 3
3 4 9
3 5 1
3 5 2
3 5 5
3 5 7
3 5 8
3 6 0
3 6 1
3 6 3
3 6 4
3 6 6
3 7 0
3 7 1
3 7 2
3 7 8
3 80
3 8 2
3 8  3
3 8 4
3 8 6
3 8 7
3 8 8
3 9 0
3 9 1
3 9 3
3 9 4
3 9 5
4 0 4
4 0 7
4 0 8
4 1 0
4 1 5
4 1 7
4 1 9
4 2 0
4 2 1
4 2 2
4 2 3
4 2 4
4 2 5
4 2 6
4 3 0
4 3 2

WNDG OP E RAT E OP E RAT E TIM E  R E L E AS E TIM E
R E S ARN G C U R R E N T MAX MI N AV G MAX MI N AV G

2 5 0 0 8 . 9 4 1 . 7 7 . 5 1 5 . 2 2 1 . 2 2 . 8 9 . 0
* 1 5 0 0 1 4 . 4 3 9 . 3 7 . 4 1 5 .  1 1 7 . 3 2 . 5 7 . 1

7 0 0 1 6 . 0 1 5 . 4 3 . 4 6 . 4 2 6 . 5 4 . 0 1 1 . 9
* 7 0 0 1 9 . 5 1 9 . 6 4 . 0 8 . 1 1 7 . 7 2 . 5 7 . 1

1 0 0 0 2 4 . 5 4 1 . 7 9 . 2 1 9 . 1 1 7 . 7 2 . 5 7 . 8
$ 2 5 0 0 7 . 6 3 3 . 0 6 . 0 1 2 . 7 1 4 . 2 3 . 1 7 . 6

7 0 0 2 0 . 0 2 0 . 2 4 . 1 8 . 3 2 0 . 2 2 . 7 C
O

• o

2 5 0 0 7 . 8 3 4 . 3 6 .  2 1 3 . 1 3 1 . 3 5 . 0 1 3 . 8
3 4 7 4 . 5 5 . 1 2 . 8 3 . 2 2 3 . 7 3 . 4 1 C . 5

4 5 0 1 8 . 0 1 3 . 5 3 . 5 5 . 6 2 9 . 3 4 . 8 1 3 . 3
* 7 0 0 1 9 . 5 1 9 . 6 4 . 0 8 .  1 5 . 5 2 . 5 4 . 0

1 0 0 0 1 2 . 7 2 0 . 5 4 . 4 8 . 8 2 9 . 3 4 . 8 1 3 . 3
2 2 0 2 6 . 5 8 . 3 2 . 9 4 .  1 3 2 . 8 6 . 5 1 5 . 6

1 0 0 0 1 6 . 0 2 7 . 6 5 . 5 1 1 . 4 2 2 . 9 3 . 4 1 0 . 5
7 0 0 2 0 . 5 2 0 . 9 4 . 2 8 . 6 2 4 . 3 3 . 5 1 1 . 0

2 5 0 0 1 1 . 7 6 9 . 2 1 0 . 1 2 1 . 3 2 1 . 6 3 .  1 9 . 7
2 5 0 0 7 . 0 2 9 . 4 5 . 4 1 1 . 6 2 7 . 3 4 . 0 1 1 . 9
1 0 0 0 2 3 . 5 4 0 . 0 8 . 8 1 8 . 2 2 4 . 8 3 . 5 11 .  1
1 0 0 0 2 8 . 0 4 7 . 5 1 0 . 7 2 2 . 5 2 3 . 1 3 . 2 1 0 . 2

7 C 0 2 2 . 5 2 3 . 3 4 . 6 9 . 6 3 4 . 2 6 . 3 1 5 . 8
4 0 0 1 5 . 5 7 . 4 2 . 5 3 . 5 3 3 . 1 6 .  1 1 4 . 7

2 5 0 0 1 1 . 3 6 4 . 8 9 . 7 2 0 . 4 1 0 . 8 2 . 5 5 . 7
7 0 0 2 0 . 0 2 0 . 2 4 . 1 8 . 3 2 5 . 7 4 - 0 1 1 . 9
4 0 0 2 7 . 5 9 . 9 2 . 0 3 . 8 3 2 . 5 6 . 1 1 4 . 7
4 0 0 6 0 . 0 2 2 . 0 4 . 6 9 . 6 2 3 . 5 3 . 2 1 0 . 2
7 G 0 2 9 . 5 2 9 . 4 6 . 4 1 3 . 3 1 6 . 6 2 . 5 7 . 1

2 5 0 0 1 1 . 4 6 5 . 9 9 . 8 2 0 . 6 1 8 . 4 2 . 5 7 . 8
1 5 0 0 1 5 . 0 4 1 . 5 7 . 8 1 5 . 9 2 0 . 6 3 . 0 9 . 4

* 2 5 0 0 9 . 6 4 7 . 5 8 . 1 1 6 . 7 2 3 . 7 3 . 4 1 0 . 5
2 5 0 0 8 . 5 3 8 . 8 7 . 0 1 4 . 4 1 2 . 1 2 . 5 6 . 5
1 0 0 0 2 3 . 0 3 9 . 2 8 . 7 1 7 . 7 7 . 7 2 . 5 4 . 2

2 2 0 3 8 . 0 1 2 . 6 3 . 5 5 . 6 2 0 . 9 2 . 8 9 . 0
7 0 0 1 8 . 0 1 7 . 7 3 . 7 7 . 5 2 4 . 1 3 . 4 1 0 . 5
2 0 0 5 8 . 0 1 2 . 6 3 .  1 6 . 0 9 . 1 2 . 5 5 . 1

2 5 0 0 6 . 7 2 7 . 8 5 . 2 1 0 . 9 3 9 . 5 7 . 9 1 8 . 6
2 5 0 0 9 . 2 4 4 . 0 7 . 8 1 5 . 8 2 3 . 2 3 . 1 9 . 8
2 5 0 0 1 0 .  1 5 2 . 4 8 . 5 1 7 . 7 2 9 .  1 5 . 0 1 3 . 7

* 2 5 0 0 5 . 8 2 3 . 0 4 . 4 9 .  1 3 3 . 7 6 . 1 1 4 . 7
2 5 0 0 6 . 7 2 7 . 8 5 . 2 1 0 . 9 3 1 . 8 5 . 0 h—

'

• 00

1 5 0 0 1 3 . 0 3 4 . 4 6 . 4 1 3 . 5 1 7 .  1 2 . 5 6 . 8
4 5 0 1 8 . 5 1 3 . 8 3 . 6 5 . 7 2 6 . 9 4 . 0 1 1 . . 9

2 5 0 0 9 . 3 4 4 . 8 7 . 8 1 6 . 0 1 9 . 0 2 . 5 7 . 8
g ,
- r 7 0 0 1 4 . 8 1 3 . 9 3 . 2 5 . 8 3 7 . 0 7 . 5 1 7 . 5

7 0 0 1 6 . 0 • 1 5 . 4 3 . 4 6 . 4 3 2 . 5 6 . 1 1 4 . 7
* 7 0 0 1 2 . 3 1 1 . 3 2 . 8 4 . 6 3 6 . 3 7 . 5 1 7 . 5
$ 7 0 0 1 3 . 7 1 2 . 7 3 . 0 5 . 2 4 1 . 1 9 . 8 2 0 . 9

4 5 0 1 8 . 0 1 3 . 5 3 . 5 5 . 6 3 6 . 3 7 . 5 1 7 . 5
6 6 0 4 4 . 5 2 1 . 6 2 . 4 4 . 9 2 9 .  1 5 .  C 1 3 . 7

$ 9 5 0 1 6 . 0 1 6 . 9 3 . 1 6 . 4 3 5 . 7 7 . 5 1 7 . 5
* 7 0 0 1 8 . 0 1 7 . 7 3 . 7 7 . 5 2 6 . 5 4 . 0 1 1 . 9

7 0 0 3 1 . 0 3 0 . 4 6 . 9 1 4 .  1 2 3 . 9 3 . 2 1 0 . 2
7 0 0 3 0 . 5 3 0 . 0 6 . 7 1 3 . 8 2 0 . 9 2 . 9 9 . 2

-  1-8 -

WNOG OPERATE OPERATE TIME RELEASE TIME 
CODE RES ARNG CURRENT MAX f.11 N AVG MAX t-' IN AVG 

u 332 25CO 8.9 4 l. 7 7.5 15 .. 2 21.2 2.8 9.0 
u 333 * 1500 14.4 39.3 7.4 15 .. l 17.3 2.5 7. l 
u 334 700 16.0 15.4 3.4 6 .. 4 26.5 4.0 11.g 
u 338 * 700 19.5 19.6 4.0 8 .. l 17.7 2.s 7.1 
u 339 1000 24.5 41. 7 9.2 19.l 17.7 2.5 7.8 
u 340 * 2500 7.6 33.0 6.0 12.7 14.2 3.1 7.6 

• u 341 700 20.0 20.2 4.1 8.3 20.2 2.7 8.6 
u 342 2500 7.8 34.3 6.2 13.1 31.3 5.0 13.8 
u 345 34 74.5 5.1 2.8 1.2 23.7 3.4 lC. 5 
u 349 450 18.0 13.5 3.5 5.6 29.3 4.8 13.3 
u 351 * 700 19.5 19.6 4.0 8.1 5.5 2.5 4.0 
u 152 1000 12.1 20·.s 4.4 8. cl 2g.3 4.8 13.3 
u 355 220 26.5 8.3 2.9 4.1 32.8 6.5 15 ,.6 
u 357 1000 16.0 27.6 5.5 ll.4 22.9 3.4 10., 5 

• u 358 700 20.5 20 .. 9 4.2 8.6 24. 3 3.5 11.0 
u ~60 2500 11.7 69.2 10.1 21.3 21. 6 3. l 9.7 
u 361 2500 1.0 29.4 5.4 11.6 27.3 4 .. 0 11.9 
u 363 1000 23.5 40.0 8.8 18.2 24.8 3.5 11 .1 
u 364 1000 28.0 47.5 10.7 22.5 2 3. l 3.2 1 0 .. 2 
u 366 7CO 22.5 23.3 4 .. 6 9.6 34.2 6.3 15 0 cl 

u 370 400 15.5 7.4 2.5 3.5 33.l 6 .. 1 14.7 
u 371 2500 11.3 64.8 9.7 20 .. 4 10.8 2.s 5.7 
u 372 700 20.0 20.2 4.1 8 .. 3 25.7 4.0 11. 9 
u 378 400 27.5 9.9 2.0 3.8 32.5 6ol ll;. 7 
u 380 400 60.0 22.0 4.6 9.6 23 .. 5 "3.2 10 .. 2 
u 382 700 29.5 29.4 6.4 13.3 16.6 2.5 7 q, 1 
u 383 2500 11.4 65.9 9.8 20.6 18.4 2.5 7.8 
u 384 1500 15.0 41. 5 7.8 15.9 20-6 3.0 q_4 

u 386 * 2500 g. 6 47.5 8.1 16.7 23~7 3.4 10 .. 5 
u 38 7 2500 8.5 38.8 7.0 14.4 12 .. l 2.5 6.5 
u 388 1000 23.0 39.2 8.7 17.7 7.7 2.5 4.2 
u 390 220 38.0 12.6 3.5 5.6 20.9 2.8 q .. o 
u 391 700 18.0 17.7 3.7 7.5 24. l 3 _-4 10.s 
u 393 200 58 .. 0 12.6 3.1 6.0 9.1 2.5 5. l 
u 394 2500 6.7 27.8 5.2 10.9 39.5 1.CJ 18.6 
u 395 2500 9.2 44.0 7.8 15.8 23.2 3. 1 9.8 
u 404 2500 10.1 52.4 8.5 17.7 29. l s.o li.7 
u 407 * 2500 5.8 23.0 4.4 9.1 33 .. 7 6.1 14.7 
u 408 2500 6.7 27.8 5.2 10.9 3 l .. 8 5.0 11 .. s· 

• u 410 1500 13.0 34.4 6.4 l 3. 'J l 7. l 2.5 6u8 

u 415 450 18.5 13.8 3.6 5.7 26.CJ 4.0 11 .. 9 

u 417 2500 9.3 44.8 1.8 16.0 19.0 2.5 7.8 
u 419 .... 700 14.8 13.9 3.2 5.8 37.0 7.5 17.5 ,,.. 

u 420 700 16 .. 0 ·l 5.4 3.4 • 6. 4 32.5 6.1 14. 7 
u 421 * 700 12.3 11.3 2.8 4.6 36.3 7.5 17.5 
u 422 * 700 13.7 12.7 3.0 5.2 4 l. l 9.8 20. 9 · 

lJ 473 450 18.0 13.5 3.5 5.6 36.3 l. 5 17.5 

• u 424 660 44.5 21.6 2.4 4.9 29.l 5 .. C 13.7 
u 425 * 950 16.0 16.9 3.1 6.4 35.7 7~5 17.5 
u 426 * 700 18 ... 0 17.7 3.7 7.5 26.5 4.0 11.g 
u 410 700 3.1. 0 30.4 6.9 14.l 21.9 l.2 10.2 
u 432 700 30 .. 5 30 .. 0 6.7 13.8 20.9 2.9 9.2 
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4 3 3
4 3 4
4 3 5
4 3 7
4 3 8
4 3 9
4 4 0
4 4  1
4 4 2
4 4 4
4 4 5
4 4  7
4 5 0
4 5 1
4 5 2
4 5 6
4 5 7
4 5 9
4 6 0
4 6 1
4 7 0
4 7 4
4 7 7
4 8 0
4 82
4 8 5
4 8 8
4 8 9
4 9 2
4 9 3
4 9 4
4 9  5
4 9 6
4 9  7
4 9 9
5 0 0
5 0 2
5 0 3
5 0 4
5 0 5
5 0 6
5 1 0
5 1 5
5 1 6
5 1 7
5 1 9
5 2 0
5 2 1
5 2 2
5 2 3
5 3 0
5 3 1

WNDG OP E RAT E OPERAT E TIME R EL E AS E T I^ E
R E S ARN G C U R R E N T  MAX

2 3 5 6 3 . 0 9 . 3
3 5 0 4 8 . 5 1 3 . 0
3 5 0 5 6 . 5 1 5 . 6

1 5 0 0 1 3 . 2 3 5 . 1
1 5 0 0 1 2 . 9 3 4 . 0

7 0 0 1 8 . 5 1 8 . 3
~ A . 2 5 C 0 8 . 3 3 7 . 5

2 5 0 0 1 0 . 7 5 8 . 6
I C C O 1 7 . 0 2 9 . 4
2 5 0 0 1 2 . 0 7 2 . 3
2 5 0 0 8 . 7 4 0 . 2

* 2 5 0 0 9 . 4 4 5 . 6
2 5 0 0 1 0 . 6 5 7 . 6
1 0 0 0 2 5 . 5 4 3 . 4
2 5 0 0 1 0 . 3 5 4 . 4

r 2 5 0 0 7 . 0 2 9 . 4
JU 1 5 0 0 1 3 . 5 3 6 . 1
* 1 . 500 ' 1 0 . 2 2 4 . 8
$ 1 5 C 0 1 0 . 6 2 6 . 1
r 1 5 0 0 8 . 9 2 0 . 7

3 4 8 0 . 0 5 . 2
I C C O 2 4 . 5 4 1 . 7

7 0 0 2 2 . 5 2 3 . 3
1 0 0 0 1 3 . 2 2 1 . 4

10 1 0 0 . 0 3 . 3
j. 7 0 0 2 8 . 0 2 8 . 3

1 5 0 0 1 5 . 5 4 3 . 2
2 0 0 5 0 . 0 1 1 . 3

1 0 0 0 2 4 . 5 4 1 . 7
9 5 0 2 4 . 0 2 9 . 3
2 0 0 4 1 . 5 9 . 8

* 1 5 0 0 1 6 . 5 4 7 . 3
7 0 0 2 2 . 5 2 3 . 3

$ 7 0 0 2 2 . 5 2 3 . 3
-v* 9 5 0 1 9 . 5 2 2 . 0

7 0 0 2 1 . 0 2 1 . 5
� 4 0 0 3 8 . 5 1 5 . 0

7 0 0 2 6 . 0 2 6 . 5
9 5 0 1 5 . 0 1 5 . 5
9 5 0 1 9 . 5 2 2 . 0

X
T 4 0 0 3 2 . 5 1 2 . 1

2 0 0 2 8 . 5 6 . 1
7 0 0 2 0 . 0 2 0 . 2
7 0 0 1 5 . 5 1 4 . 7
. 700 3 6 . 0 3 3 . 9
7 0 0 2 2 . 5 2 3 . 3

WL 9 5 0 1 2 . 9 1 2 . 9
* 7 0 0 2 0 . 5 2 0 . 9
$ 7 0 0 1 7 . 0 1 6 . 6

1 5 0 0 1 1 . 0 2 7 . 3
* 2 5 0 0 8 . 7 4 0 . 2

1 4 5 3 3 . 0 6 . 9

MI N AVG MAX MI N AV G

1 . 4 2 . 9 1 5 . 9 4 . 3 9 . 6
2 . 0 4 . 4 1 1 . 0 2 . 5 5 . 7
2 . 5 5 . 2 1 0 . 8 2 . 5 5 . 7
6 . 6 1 3 . 7 2 0 . 0 2 . 7 8 . 6
6 . 4 1 3 . 4 1 8 . 2 2 . 5 7 . 1
3 . 3 7 . 7 2 5 . 7 3 , 3 1 0 . 8
6 . 8 1 4 . 0 3 6 . 3 7 . 5 1 7 . 5
9 .  1 1 9 . 0 1 7 . 7 2 . 5 7 . 1
5 . 9 1 2 . 4 2 9 . 3 5 . 4 1 4 . 2

1 0 . 5 2 2 . 1 2 5 . 6 3 . 5 1 1 .  1
7 . 3 1 4 . 3 2 1 . 7 2 . 8 9 . 0
7 . 9 1 6 . 3 3 2 . 8 6 . 5 1 5 . 6
9 . 0 1 8 . 8 1 7 . 7 2 . 5 6 . 8
9 . 6 2 0 . 0 1 5 . 9 2 . 5 6 . 4
8 . 7 1 8 . 1 1 9 . 0 2 . 5 7 . 8
5 . 4 1 1 . 6 2 7 . 3 4 . 0 1 1 . 9
6 . 8 1 4 . 1 2 1 . 5 3 . 0 9 . 4
4 . 8 1 0 . 0 2 6 . 5 4 . 0 1 1 . 9
5 . 0 1 0 . 5 2 9 . 3 4 . 8 1 3 . 3
4 . 2 8 . 6 4 1 . 1 9 . 3 2 0 . 9
2 . 9 3 .  3 2 9 . 1 5 . 0 1 3 , 7
9 . 2 1 9 . 1 2 1 . 6 2 . 8 9 . 2

. 4 . 6 9 . 6 2 6 . 9 4 . 5 1 2 . 8
4 . 5 9 . 2 1 3 . 9 3 .  1 7 . 6
2 . 0 2 . 2 4 1 . 1 9 . 8 2 0 . 9
6 . 0 1 2 . 5 2 1 . 5 3 . 2 1 0 , 1
8 . 1 1 6 . 6 1 C .  7 2 . 5 5 . 5
2 . 8 4 . 9 3 1 . 0 5 . 3 1 4 . 2
9 . 2 1 9 . 1 2 1 . 6 2 . 8 9 . 2
5 .  1 1 0 . 4 2 8 . 7 5 . 0 1 3 . 7
2 . 5 4 .  (J 2 4 .  3 3 . 5 �\ i r> I  L 4 vj

8 . 6 1 7 . 9 1 0 . 2 2 . 5 4 . 6
4 . 6 9 . 6 1 9 . 6 2 . 7 8 , 6
4 . 6 9 . 6 1 3 . 8 3 . 3 3 .  1
3 . 8 8 . 2 1 6 . 3 3 , 2 8 . 6
4 . 3 8 . 8 2 1 . 5 3 . 0 9 . 4
2 . 7 5 . 6 2 8 . 9 4 . 8 1 3 . 3
5 . 4 1 1 . 6 1 8 . 8 2 . 5 7 . 3
2 . 9 5 . 9 1 6 . 5 3 . 2 8 . 6
3 . 8 8 . 2 1 6 . 3 3 . 2 8 . 6
2 . 3 4 . 6 2 3 . 7 3 . 4 1 0 . 5
2 . 1 2 . 9 4 1 . 1 9 . 8 2 0 . 9
4 . 1 8 . 3 2 1 . 3 3 . 0 9 . 4
3 . 3 f c .  1 2 8 . 9 4 . 8 1 3 . 3
8 . 1 1 6 . 9 1 8 . 7 2 . 5 7 . 7
4 . 6 9 . 6 1 3 . 8 3 . 3 8 .  1
2 . 5 5 . 0 3 6 .  3 7 . 5 1 7 . 5
4 . 2 8 . 6 1 1 . 0 • 2 . 5 5 . 7
3 . 5 7 . 0 1 2 .  1 2 . 5 6 . 5
5 . 2 1 1 . 0 3 6 . 6 8 . 0 1 8 . 4
7 . 3 1 4 . 8 2 4 . 5 3 . 4 1 0 . 5
2 . 3 3 . 6 3 2 .  1 5 . 2 1 4 . 3

1-9

WNOG OPERATE OPERA TE ·r I ME RELEASE fl~E 
CODE RES ARNG CURRENT P-'AX f' IN AVG ,-,AX t-' IN fl VG 

u 433 235 63.0 9.3 1.4 2.9 15.9 4.3 q.6 
u 434 350 48.5 13.0 2.0 4.4 11.0 2.5 5.7 
u 415 350 56.5 15.6 2.5 5.2 10.8 2.5 5.7 
u 437 1500 13.2 35.l 6.6 13.7 20.0 2.1 8.6 
u 438 1500 12.9 14.0 6.4 13.4 1e.2 2.5 7. l 

• u 4VJ 7CO 18.5 18.3 3 . '1 7.7 25.7 3 '! 3 10. 8 

u 440 .... 25CO 8.1 37.5 6.8 l4.0 36.3 7.5 17.5 ... 
u 441 2500 10.7 58.6 y • l 19.0 17.7 2.5 7. l 
u 442 lCCO 17.0 29.4 5.9 12.4 29.3 5.4 14.2 
u 444 25CO 12.0 72.3 10.5 22.l 25.6 3.5 11. l 
u 445 * 2500 8.7 40.2 7.3 14.8 21.7 2.8 9.0 
u 447 * 2500 9.4 45.6 1.q 16.3 12.R 6.5 15.6 
u 450 2500 10.6 57.6 g .• o 18 .. 8 17.7 2.5 6.8 

• u 451 1000 25.5 43.4 9.6 20.0 15.9 2.5 6.4 
u 452 2500 10.3 54.4 8.7 18.1 19.0 2.5 1.e 
u 456 .... 2500 1.0 29.4 5.4 lL6 27.3 4.0 11 .9 ... 
u 457 * 1500 13.5 36. 1 6. 8 14. 1 21.s 3.0 ') • 4 

u 459 * 1.5 00 10.2 24.8 4.8 10.0 26.5 4.0 lL,9 
u 460 * l5CO 10.6 26.l 5.0 10.5 zg.1 4.8 11.1 
u 461 .... 1500 8.9 20.1 4.2 8.6 4 1. l ,J • Fl ?O • ._, ... 
u 470 14 80.0 5.2 2.9 1. ·~ 29.l i.O 1 "L 7 
u 474 1000 24.5 41.7 9.2 19.l 21.6 2.8 4.2 
u 477 700 22.5 23.3 .4.6 9.6 26.9 4.5 12.8 
u 480 1000 13.2 21.4 4.5 9.2 13 .. 9 1. l 7.6 
u 482 10 100.0 3.3 2.0 2.2 41.l 9.R 2,J. c; 

u 485 .... 700 28.0 28.3 6.0 12 .. '5 21.':> 3o2 10. l T 

u 488 1500 1 5 .. 5 41.2 8.1 16.6 1 C. 7 2.5 5o5 
u 489 200 50.0 11.3 2.R 4_g 3 1. 0 ., . 3 14.2 
u 492 1000 24.5 41.7 9.2 19.l 21.6 2.8 9 .. 2 
u 4g3 g50 24.0 29.3 5. l l0.4 28.7 5.0 1 "3. 7 
u 4g4 200 41.5 9.8 2.5 4.u 2 4. 3 "3.5 ll~G 
u 495 * 1500 16.5 47.3 ti.c 17.1 10.2 2.5 4.6 
u 496 700 22.5 23.3 4.6 q.6 19 .. 6 2.1 e.6 
u 4cn * 700 22.5 23.3 4.6 g_ 6 1"3.8 1.1 8. l 
u 499 * 950 19.5 22.0 3_g 8.2 16 .. 3 3.2 8.6 
u 500 * 700 21.0 21.5 4.1 g.~ 21.5 1.0 9.4 

u 502 * 400 38.5 15.0 2.1 5.6 28.9 4.8 11.3 
u 503 700 26.0 26.5 5.4 11.6 l '3. R 2.5 7.8 
u 504 950 15.0 15.5 2.9 5. <) 16.5 3.2 8.6 • u 505 950 19.5 22.0 3.8 8.2 16 ,, 1 3.2 R.6 
u 5()6 ... 400 32.5 12.1 2.1 4.6 23.7 3.4 10 .. 5 .,. 

u 510 200 28.5 6.1 2. 1 2.9 41. l 9.8 20.9 
u 515 700 20.0 20~2 4. l 8.3 2L1 1.0 q_4 

u 516 700 15.5 14.7 3.3 6.1 28.9 4.8 11. =\ 

u 517 700 36.0 13.9 3.1 16.g 1 R. 7 2.5 7.7 
u 51g 700 22.5 23.3 4.6 9.b 13.8 3.1 8. l 

u 52() * 950 12.9 12.9 2.5 5.0 36. 3 7.5 17.5 

• u 52 l * 700 20.5 20.9 4.2 8.6 11.0 ·2. 5 5.7 
u 522 * 700 17.0 16.6 3.5 7.0 12. 1 2.5 6.5 
u 523 1500 1.1. 0 27.1 5.2 11.c 3 f.. 6 8. (' 18. 4 
u 510 * 2500 8.1 40.2 7.3 14.8 24.5 3.4 10.5 
u 531 145 33.0 b.9 2. ,g 3.6 3 2. i 5.2 14. 3 
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WNDG OP E RAT E OPERAT E TIM E  R EL E AS E TIM E
C OD E R E S ARN G C U R R E N T MAX MI N AVG MAX MI N AV G

U 5 3 3 8 2 3 9 . 0 5 . 7 2 . 8 3 . 4 3 2 . 5 6 .  I 1 4 , 7
U 5 3 5 7 0 0 3 2 . 5 3 1 . 3 7 . 3 1 4 . 9 1 6 . 8 2 . 5 7 . 3
U 5 4 0 * 2 5 0 0 1 0 . 1 5 2 . 4 8 . 5 1 7 . 7 2 6 . 7 4 . 2 1 2 . 4
u 54 I * 1 5 0 0 1 0 . 5 2 5 . 8 5 . 0 1 C .  4 1 8 . 9 3 . 9 1 0 . 0
u 5 4 2 * 2 5 0 0 8 . 1 3 6 . 2 6 . 6 1 3 . 6 3 2 . 5 6 . 1 1 4 . 7
u 5 4 3 £ 2 5 0 0 5 . 4 2 0 . 9 4 , 1 8 . 4 3 7 . 6 7 . 5 1 7 . 5
u 5 4 4 2 5 0 0 7 . 6 3 3 . 0 6 . 0 1 2 . 7 3 3 . 3 6 . 5 1 5 . 6
u 5 4 8 3 4 5 8 . 0 4 . 6 2 . 7 3 . 0 3 5 . 7 7 . 5 1 7 . 5
u 5 4 9 3 4 6 1 . 5 4 . 7 2 . 7 3 . 1 3 2 . 5 6 . 1 1 4 .  7
u 5 5 3 3 4 6 2 . 5 4 . 7 2 . 7 3 . 1 2 9 . 3 4 . 8 13 o 3
u 5 5 4 2 5 0 0 1 0 . 0 5 1 . 4 8 . 5 1 7 . 5 2 4 . 3 3 . 5 1 1 . 0
u 5 5 5 5 0 0 2 0 . 5 1 4 . 5 3 . 4 6 . 1 2 1 . 5 3 . 0 9 . 4
u 5 5 8 2 5 0 0 ' 7 . 8 3 4 . 3 6 . 2 1 3 . 1 1 4 . 2 3 . 1 7 . 6
u 5 5 9 * 7 0 0 1 9 . 5 1 9 . 6 4 . 0 8 . 1 2 7 . 3 4 . 5 1 2 . 8
u 5 6 2 7 0 0 1 4 . 8 1 . 3 . 9 3 . 2 5 . 8 3 7 .  3 8 . 0 1 8 . 4
u 5 6 4 1 0 0 0 1 5 . 5 2 6 . 6 5 . 3 1 1 . 0 3 2 . 2 6 . 5 1 5 . 6
u 5 6 6 * 2 5 0 0 6 . 2 2 5 . 2 4 . 7 9 . 8 3 6 . 3 7 . 5 1 7 . 5
u 5 6 8 2 0 0 5 5 . 0 1 2 . 1 3 . 0 5 . 6 1 0 .  1 2 . 5 5 . 5
u 5 7 3 1 0 0 0 1 3 . 2 2 1 . 4 4 . 5 9 . 2 2 3 . 7 3 . 4 1 0 , 5
u 5 7 4 7 0 0 2 8 . 5 2 8 . 6 6 .  1 1 2 . 8 2 0 . 2 2 . 9 9 . 2
u . 5 7 5 9 5 0 1 9 . 0 2 1 . 2 3 . 7 p .  a 2 0 . 6 2 .  7 8 . 6
u 5 7 6 * 9 5 0 2 0 . 0 2 2 . 8 4 . 0 8 . 4 2 3 . 7 3 . 4 1 0 . 5
u 5 7 7 7 0 0 2 8 . 0 2 8 . 3 6 . 0 1 2 . 5 1 6 . 5 2 . 5 6 . 7
u 5 7 8 7 0 0 2 1 . 5 2 2 . 1 4 , 4 9 .  1 1 8 . 8 2 . 5 7 . 8
u 5 7 9 2 0 0 3 1 . 5 6 . 9 2 . 2 3 . 1 2 4 . 9 3 . 4 1 0 . 5
u 5 8 0 A 7 0 0 1 6 . 5 1 6 . 0 3 . 5 6 . 7 3 6 . 3 7 . 5 1 7 , 5
u 5 8 1 3 4 7 2 . 0 5 . 0 2 . 8 3 . 2 2 8 . 5 4 . 8 1 3 . 3
u 5 8 2 * 7 0 0 2 5 . 5 2 6 . 1 5 . 3 1 1 . 3 1 8 . 9 2 . 5 8 . 1
u 5 8 4 2 5 0 0 8 . 0 3 5 . 5 6 . 4 1 3 . 4 2 7 . 5 4 . 2 1 2 . 4
u 5 8 5 7 0 0 2 2 . 5 2 3 . 3 4 . 6 9 . 6 3 0 . 7 4 . 9 1 3 . 8
u 5 8 8 * 1 5 0 0 1 3 . 0 3 4 . 4 6 . 4 1 3 . 5 1 8 . 2 2 . 5 7 .  1
u 5 8 9 9 5 0 1 8 . 0 1 9 . 7 3 . 5 7 . 4 3 6 . 5 6 . 7 1 6 . 7
u 5 9 0 7 0 0 2 3 . 0 2 3 . 8 4 . 7 9 . 9 2 5 . 2 3 . 5 1 1 . 1
u 5 9 1 £ 7 0 0 2 5 . 0 2 5 . 6 5 . 2 1 1 . 0 1 0 . 1 2 . 5 4 . 6
u 5 9 3 7 0 0 2 1 . 0 2 1 . 5 4 . 3 £ . 8 2 0 . 2 2 . 7 8 . 6
u 5 9 4 * 2 5 0 0 6 . 5 2 6 . 7 5 . 0 1 0 . 5 2 9 . 8 4 . 8 1 3 . 3
u 5 9 5 2 0 0 0 1 2 . 2 4 5 . 5 7 . 7 1 5 . 8 2 4 . 3 3 . 5 1 1 . 0
(J 5 9 8 2 0 0 5 8 . 5 1 2 . 7 3 . 1 6 . 1 1 6 . 3 2 . 5 6 . 7
u 5 9 9 2 5 0 0 7 . 6 3 3 . 0 6 . 0 1 2 . 7 2 8 . 4 4 . 2 1 2 . 5
u 6 0 0 2 5 0 0 1 0 . 0 5 1 . 4 8 . 5 1 7 - 5 2 9 . 2 4 . 6 1 3 . 4
u 6 0 1 * 7 0 0 1 8 . 0 1 7 . 7 3 . 7 7 . 5 2 1 . 8 3 . 0 9 . 4
u 6 0 2 7 0 0 2 4 . 0 2 4 . 7 4 . 9 1 0 . 4 2 4 . 1 3 . 7 1 1 . 4
u 6 0  7 $ 7 0 0 1 9 . 5 1 9 . 6 4 . 0 8 . 1 2 6 . 7 4 . 2 1 2 . 4
u 6 0 9 2 5 0 0 9 . 5 4 6 . 5 8 . 0 1 6 . 5 2 4 . 1 3 . 4 1 0 . 5
u 6 1 0 2 5 0 0 7 . 0 2 9 . 4 5 . 4 1 1 . 6 2 7 . 7 4 . 0 1 1 . 9
u 6 1 1 * 7 0 0 2 8 . 5 2 8 . 6 6 .  1 1 2 . 8 1 7 . 3 2 . 5 7 .  1
u 6 1 3 2 5 0 0 1 2 . 8 8 2 . 2 9 . 4 2 4 . 4 2 0 .  1 2 . 8 8 . 9

u 6 1 6 1 0 0 0 1 5 . 5 2 6 . 6 5 . 3 1 1 . 0 2 5 . 7 4 . 0 11 . 9
u 6 1 7 4 5 0 1 9 . 5 1 4 . 6 3 . 7 6 .  1 3 6 . 0 8 . 0 1 8 . 4
u 6 1 8 8 2 4 0 . 5 5 . 9 2 . 9 3 . 4 1 3 . 6 3 . 1 7 . 6
u 6 2 2 3 5 0 3 7 . 5 1 9 . 0 4 . 9 9 . 8 7 . 6 2 . 5 4 . 2
u 6 2 4 * 2 5 0 0 6 . 3 2 5 . 7 4 . 8 1 0 . 0 2 0 . 0 5 . 4 1 1 . 4

1-10

WNDG OPERATE OPERATE TIME RELEASE TIME 
CODE RES ARNG CUKRENT MAX ,_.IN AVG f,1AX t,• IN AVG 

u 513 82 39.0 5.7 2.8 3.4 32.5 6.l 14 .. 7 
u 535 700 32.5 31.3 7.3 14.9 16.8 2.5 7.1 
u '>110 * 2500 10.l 52.4 8.5 17.7 26.7 4.2 12.4 
u 541 * 1500 10.5 25e8 :>. 0 lC.4 18.9 3.q 10.a 
u 542 * 2500 8.1 36.2 6.6 lj.b 32.5 6.1 14.7 
u 543 * 2500 5.4 20.9 4.1 8.4 37.6 7.5 17.5 • u 544 2500 7.6 33.0 6.0 12.1 33.3 6.5 15.6 
u ';>48 14 58.0 4.6 2.1 1.0 35.7 7.5 17.5 
u 549 34 61.5 4.7 2.7 3.1 32.5 6.1 14. 7 
u 553 34 62.5 4.7 2.7 3. 1 29.3 4.8 1 3 .. 3 
u 554 2500 10.0 51.4 8.5 17.5 24.3 1.5 11. C 
u 555 500 20.5 14.5 -3. 4 6.1 2 1. 5 3.0 9.4 
u 558 2500· 7.8 34.3 6.2 13. 1 ll,. 2 3. l 7.6 
u 559 * 700 19.5 19.6 4.0 R.l 27.1 4.5 12.8 

• u 562 700 14.8 1.3.9 3.2 5.8 37.3 8.0 18.4 
u 564 1000 15.5 26 .. 6 '>.1 11.9 32.2 6.5 15.6 
u 566 * 2500 6.2 25.2 4.7 9.8 36 .. 3 7.5 17.5 
u 568 200 55.0 12.1 3.C 5.6 10.1 2 .. 5 5.5 
u 573 1000 13.2 21.4 4.5 ']. 2 21.7 3 • l1 10.5 
u 5 7 '• 700 28.5 28.6 6. l 12.8 2c.2 2.9 <J.2 
u 575 950 19.0 21. Z 3.7 R.O 20.6 2. 7 e.6 
u 576 * 950 20.0 22.8 4.0 8.4 23.7 3 .. 4 10. 5 
u 577 700 28.0 28.3 6 .. 0 12.5 16.5 2 4 '.) 6 .. 7 
u 578 700 21.5 22.1 4a4 q.1 18.8 2.5 7.Fl 
u 579 200 31.5 6 .. 9 ~-2 3.1 24.9 3. li 10., 5 
u 580 .... 700 16. 5 16.C 3.5 6.7 36.1 7.5 1 7 • :i -,. 

u 581 34 72 .. 0 "J.O 2.s 3.2 28.5 4.6 l "3 .. 1 
u 582 * 7CO 25.5 26.l 5.3 11.3 18 .. g 2. "i P.l 
u 584 25CO 8.0 35.5 6.4 11.4 27.5 4.2 12.4 
u 585 700 22.5 23.~ 4.6 9.6 30.7 " • q 11. 8 
u 588 * 1500 13.0 34.4 6.4 13.5 18.2 2.5 7. l 

u 589 950 18.0 19.7 3.5 7.4 36.~ 6.7 16. 7 
u 5go 700 23.0 23.8 4.7 g_q 25.2 3.5 l l . l 
u 591 * 700 25.0 25.6 5.2 11.0 10.1 2.5 4.6 
u 593 700 21.0 21.5 4.3 8.8 20.2 2.7 8.6 
u 594 * 2500 6.5 26.7 5.0 10.5 29.8 4.8 11.3 
u 595 2000 12.2 45.5 7.7 15.8 24.3 3.5 11 .. 0 
u 598 200 58.5 12.7 3.1 6.1 16.3 2.5 6.7 
u ':>99 2500 7.6 33.0 6.C 12.7 2 8 . .'+ 4Q2 12.5 

• u 600 2500 10.0 51.4 8.5 17.5 2G.2 4.6 D.4 
u 601 * 700 18.0 17 .. 7 1.7 7. j 21.8 3.0 9.4 
u 602 700 24.0 24.7 4.9 10. 1+ 24.l 3.7 11.4 
u 607 * 700 19.5 19.6 4.0 8.1 26.7 4.2 12.4 
u 609 2500 9.5 46.5 8.0 16.5 24.l 1.4 10.5 
u t. l 0 2500 7.0 29.4 5.4 11.0 27.7 4.0 11.9 
u 611 * 700 28.5 28.6 6. l 12.8 l 7. 1 2.5 7. l 
u 611 2500 12.8 82.2 9.4 24.4 20. 1 2.8 8.9 

• u 616 1000 15.5 26.6 5.3 11.0 25.7 4.0 11..9 
u 617 450 19.5 14 .. 6 3.7 6.l 36.0 8.0 18.4 
u 618 82 40.5 5.9 2.9 3.4 i3.6 3.1 7.6 
u 622 350 3·7. 5 19.0 '1. g 9.8 7.6 2.5 4.2 
u 624 * 2500 6.3 25.7 4.8 10.0 20.0 5.4 11. 4 
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WN D G O P E R A T E  O P E R A T E  T I M E  R E L E A S E  T I M E
C U D E R E S AR NG C U R R E N T M A X N I N AV G MAX M I N AV G

U 6 2  7 7 0 0 1 6 . n 1 5 . 4 3 . 4 6 . 4 2 5 . 6 3 . 5 1 1 . 1
U 6 3 1 7 0  0 • 2 0 . 0 2 0 . 2 4 . 1 R .  3 3 5 . 3 5 . 8 1 6 . 0
U 6 1 6 4 5 0 2 0 . 5 1 5 . 4 3 . 8 6 . 4 3 3 .  1 6 . 9 1 6 .  A)

U 6 1 7 X. 2 5  0 0 5 8 . 6 .1/ * ~ , ....
-I 1 , 3 6 . 6 8 . 0 1 8 . 4

U 6 1 1 7 0  C 2 2 . 5 2 3 . 3 A • 6 9 . 6 1 6 . 2 2 . 5 6 . 4

u 6 1  7 -Jk. 7 CO 3 2 . 0 3 1 . 0 7 . 2 1 4 . 6 7 . 1 2 . 5 4 . 0
u 6 A L 4 5 0 3 0 . 5 2 2 . 0 5 .  1 1 0 . 4 2 0 . 2 2 . 9 9 . 2
u 6 4 2 1 0 0 0 2 1 . 0 3 6 . 2 7 . 7 1 5 . 8 1 6 . 3 2 . 5 6 . 7

u 6 4  4 S C O 2 0 . 0 1 4 . 1 3 .  7 6 . 0 2 0 . 4 2 . 7 8 . 6
u 6 4  7 2 5 0 0 1 3 . 1 8 6 . 7 9 . 4 2 5 . 3 2 5 . 8 3 . 6 1 1 . 5
0 6 4  6 4 5 0 3 0 . 0 2 1 . 8 5 .  1 1 C .  3 1 5 . 6 2 . 5 6 . 1

u 6 5 0 1 0 0 0 . 9 . 8 1 4 . 9 3 . 6 6 .  3 3 0 . 3 4 . 8 1 3 . 3
u 6 5  L 5 0 0 2 5 . 0 1 8 . 4 4 . 0 8 . 0 1 8 . 6 2 . 5 7 .  B

u 6 5 2 2 0 0 2 8 . 0 6 . 0 2 . 3 2 . 8 1 8 . 5 3 . 9 1 0 . 0
u 6 5 3 9 5  0 1 6 . 5 1 - 7 . 7 3 . 2 6 . 6 1 5 . 4 3 . 9 9 . 1

u 6 5 H 2 5 0 0 1 0 . 7 5 8 . 6 9 .  1 1 9 . 0 1 7 . 7 2 . 5 7 .  1
u 6 6 2 7 0 0 1 6 . 5 1 6 . 0 3 . 5 6 . 7 3 1 . 4 6 . 1 1 4 . 7

u 6 6 4 1 7 7 5 1 6 . 0 6 3 . 9 1 0 . 9 2 2 . 9 1 7 . 1 2 . 5 ' 6 . 8
u 6 6 7 6 5 0 3 1 . 0 2 7 . 9 6 . 0 1 2 . 4 1 0 . 0 2 . 5 5 . 2

u 6 7 1 9 5 0 1 9 . 0 2 1 . 2 3 .  7 8 . 0 1 5 . 7 3 . 9 9 .  L

0 •6 7 2 34 7 2 . 0 5 . 0 2 .  R 3 . 2 2 6 . 1 4 .  e 1 1 . 9

u 6 7 3 2 S C O 1 0 . 8 5 9 . 7 9 . 2 1 9 . 2 9 . 9 2 . 5 5 . 2

u 6 7 4 2 5 C C 1 1 . 7 6 9 . 2 1 0 . 1 2 1 . 3 2 5 . 4 3 , 5 1 1 . 2
u 6 7 5 7 CO 3 3 . 0 3 1 . 7 7 . 4 1 5 . 2 7 .  1 2 . 5 4 . 0
u 6 7 7 7 0 0 2 1 . 0 2 1 . 5 4 . 3 0 * 0 2 1 . 5 3 . 0 9 . 4
u 6 7 8 7 0 0 1 8 . 5 1 3 . 3 3 . 8 7 . 7 2 0 . 6 2 . 7 % o
u 6 7 9 X

-»*� 9 5 0 1 7 . 5 1 9 . 0 3 . 4 7 . 1 2 9 . 3 4 .  ? 1 3 . 3

u 6 8 2 5 0 0 2 0 . 5 1 7 . 8 4 . 2 7 . 6 1 8 . 4 2 . 5 7 .  L
u 6 3 6 4 0 0 0 7 . 2 6 6 . 1 9 . 5 1 9 . 9 2 8 . 9 4 . 8 1 3 . 3

u 6 9 2 1 7 7 5 1 6 . 0 6 3 . 9 1 0 . 9 2 2 . 9 1 7 . 3 2 -  8 7 . 1

u 6 9 4 2 5 0 0 9 . 8 4 9 . 4 8 . 3 1 7 . 1 2 2 . 3 3 .  I 9 . 7

u 6 9 5 2 5 0 0 9 . 9 5 0 . 4 8 . 4 1 7 . 3 1 8 . 6 7 . 5 7 .  1

0 6 9  9 2 5 0 0 7 . 8 3 4 . 3 6 . 2 1 3 . 1 2 5 . 3 3 . 4 1 0 . 5

u 7 0 0 5 0 0 3 0 . 5 2 4 . 7 5 . 9 1 2 . 3 1 6 . 2 2 . 5 6 . 4

u 7 0 4 1 7 7  5 1 4 .  1 5 2 . 7 9 . 4 1 9 . 5 9 . 8 2 . 5 4 . 6

u 7 0 5 1 7 7 5 1 7 . 5 7 2 . 6 1 2 . 2 2 6 . 0 1 0 . 2 2 . 5 4 . 9

u 7 0 8 1 4 5 5 2 . 0 1 0 . 8 3 . 4 5 . 2 2 1 . 5 3 . 7 1 0 . 1
u 7 1 7 -V

nr 7 0 0 1 5 . 0 1 4 . 1 3 . 2 5 . 9 1 3 . 9 3 .  1 7 . 6

u 7 1 9 3 5 0 4 0 . 0 1 9 . 5 5 . 7 1 0 . 6 1 6 . 4 2 . 5 7 .  L

u 7 2 0 5 0 0 2 3 . 0 2 0 . 2 4 . 6 8 . 9 2 0 . 3 2 . 8 6 . 9

u 7 2 1 7 C 0 2 0 . 5 2 0 . 9 4 . 2 8 . 6 2 3 . 7 3 . 4 1 0 . 5

u 7 2 ? X 7 G 0 2 1 . 0 2 1 . 5 4 . 3 8 . 8 9 .  1 2 . 5 4 . 9

u 7 2 6 2 2 0 3 8 . 5 1 2 . 7 3 . 5 5 . 7 2 9 .  C 2 . 5 R .  5
u 7 2 9 7 0 0 1 3 . 1 1 2 . 1 2 . 9 5 . 0 2 9 . 3 4 . 8 1 3 . 3

u 7 3 0 1 7 7 5 7 . 0 2 0 . 4 4 .  ? P .  6 3 6 . 3 7 . 5 1 7 . 5
u 7 3 4 7 5 0 9 . 3 1 1 . 8 3 . 3 5 .  i 3 6 . 0 1 0 . 4 2 1 . 4
i_ 7 3 5 7 '  r' 1 6 . 5 1 6 . 0 3 . 6 6 . 7 3 6 . 3 7 . 5 1 7 . 5

u 7 l t > A 17 7 4 . 8 . 1 2 4 . 5 4 . 9 1 0 . 0 4 7 . 5 12 .  1 2 6 . 0

u 7 1 7 7 5 0 1 3 . 2 1 6 . 5 4 . 0 7 . 0 2 6 . 5 4 . 0 1 1 . 9

0 7 3 9 1 7 7 5 7 . 3 2 1 . 4 4 . 4 9 . 0 2 9 . 3 4 . 8 1 3 . 3

u 7 4 0 S C O 1 9 . 5 1 3 . 7 3 . 3 5 . 3 2 4 . 5 3 . 4 1 0 . 5

u 7 4 2 7 0 0 3 6 . 0 3 3 . 9 8 .  1 1 6 . 9 1 7 . 6 2 . 5 7 . 3

1 -1 1

-----

wNOG CPERATf OPERATE Tl~t KtLEASE TIME 
CUDE R.ES AIH,:G CliRR.ENT rJ AX f'I I\ ,'IVG r' AX f'I U, ~ V ~; 

u 62 7 700 16.0 15.4 3. ,; 6.4 25.6 ).5 l 1. 1 
u 611 700 20.0 20~2 l+ • 1 R.1 35.3 5.8 16. (' 
u 616 450 20.5 15., 4 1.8 6.4 13. l 6.Y 1 t,. ') 

u 617 ,. 25 (;() 58.6 ::: , ,, ~ 

36.6 l:l • C 1 :-] • I+ .,. - ...i.. ·-:- • . , _ _) 
--' ...,· # _,, 

u 6 3 -1 7GC 22.5 23.1 Lt• 6 g.6 16.2 2.5 f: .. 4 

• u 61') .... 7CO 32.0 31.0 7.2 14.6 7. 1 2.5 I+• 0 .,. 

u 64 1 450 30 .. 5 22.0 'J. l 10.4 2G.2 2.g 9.2 
u 642 10(;0 21.0 16.2 7.7 15.8 u. -~ ?.5 t.7 
u 644 ':>CO 20.0 14.l 3. 7 6.0 20.4 2. 7 8.t 
u 647 2':>00 13.l 86.7 Y.4 25.1 25.H ~. 6 1 1 • 'J 

u 643 450 30.0 21-8 5. 1 1 C. 3 15.6 2.5 6. 1 
u 650 1000 9.8 14.9 -~ 8 6 6. 3 3C.3 1t • 8 13. 3 
u 651 5CO 25.0 18.4 '•. 0 8.0 18.6 2.5 7 . p, 

• u 652 200 28.() 6.0 2.1 2.B 18.5 3_q 1n.u 
u 653 g 5 () 16.5 1-7. 7 3.2 6.b 15.4 1. :; 0.1 
u 658 2':>CO 10.7 58.6 q. l 19.U 17.7 2 • '> 7.1 
u 6h2 7 n 0 16.5 16.0 ·1. 5 6.7 31.4 6 • l 14.7 
u 66', 1775 16.0 63.9 l('). q 22.9 1 7. l ") ;:; 

'- . ~ 6.8 
u b67 6?0 :n.o 27.Y b • (: 12.4 lC.O 2.5 5.2 
u A71 050 19.0 ?l.2 1. 7 ~.n 15. 7 ,, • g ,_; • 1 

L ·b 7 2 ~ l, 72.0 5.0 2.R 3.2 2t.l 4.C l 1 . 1 

u 673 2'SCO 10.8 59.7 9.2 l '-J • 2 9 • ,l 2 c; . _, '5 • 2 
l_j 674 25CC 11. 7 6g.2 l n . 1 2 l. 3 25.4 l. 5 11.2 
u 675 * 7CO 31.0 11.7 7.4 15~2 7. 1 2.s 4 ,, 

•v 

u 677 7CO 21. 0 21.5 4. 3 C., d 2 1 . 5 :LC ~j • L,, 

u 678 7UO 18.5 13.1 3.8 7. 7 2C. f:-: ?.7 _, 
iJ ,:) 

u 679 ... QSO 17.5 l '1.0 1.4 7.1 20,3 4.P 11. -~ .,. 

u 68? 5CO 20.5 17.8 4.2 7.b 18. 4 2 ,::; . ~ 7 l 
I o L 

u 6:36 4 l/0 Q 7.2 66.l 9.S L -1 • -1 2 2. ') '~ • s l l . 1 
u 692 1775 16.0 63.9 10.q 2 2. ·] 17.l 2. 'j 7. 1 
u 694 2500 9.8 49.4 8.3 1 7. l 22.1 3. l L7 
u 6q'j 25GO g_g 5044 8.4 1 7. 3 ULA ? • 5 7.1 
u 601 2500 7.2 ~Lt• 3 6.2 l l. l 2 'l. l 1.4 In. 5 

u 700 5CO 30.5 24.7 5.'I 12.3 16.2 2.5 6 • l, 

u 704 1775 14. l 52.7 ?.4 19.5 9.8 2.5 4.6 
u 70'> I. 775 17.5 72.6 12. 2 2 t-,. C u:. 2 2. 5 4. :; 
I• u 708 145 52.0 10.8 3.4 s.2 21. '> l.? l n. l 

u 71 7 ~ 700 15.0 14.l 3.2 '). g 1 l, • CJ 3. l 7.6 
u 71 '=l 350 4C.O 19.5 ').? 10.6 16.4 ~ ~ 7. l L • "J • u 720 5iJO 23.0 ?0.2 4. f- 8. '1 2c.1 ' Q Q .-, 

t.. • •. _ a ·1 

u 721 7CO 20.5 20.9 4.2 i--1. 6 23.7 3.4 10.5 
u 727 ... 7GO 21.0 21.5 4. 3 1L8 g • l 2.5 4_q .,. 

u 726 220 38.5 12.7 ~ - 5 5.7 20.c 2.5 R • ') 

L 72'-1 700 13. l 12.l 2.0 5.0 29~3 4.H l L 1 

u 710 1775 7.0 ?. C .. 1t 4. :i p • '~) ·3 6. 1 7 ,-. ) i7 ~) 

u 714 1sn 9. ,'j l 1. R 3. C\ 'i • 1 36. iJ l i;. 4 2 l. 4 

L 7)') 
,. ""7 .... ,, 16.5 1 6 .. r. 3.) /-,. r 36.3 7. "j l 7 . 5 ~ I'•' .• 

• u 7 1 t> /', l 7 7 ', . 8 .1 24.5 4 • r~ l O. u 47.S 12.-:i 71,~() 

u n1 7 5i) 11.2 16.5 4.C 7.() 26.5 4.r 11. q 

L 7-:i,g i775 7.3 2L4 4 • li 9.G zq.-:i, '•. ~ H.1 

u 71,0 5CO 19.'"J l 3. 7 3.1 5.3 24.S 3.4 10.'J 

u 742 7n'J 16.0 33.9 f. l 16. '-1 17. S ?.5 7. 1 

- I--11 -



7 4 3
7 4  7
7 5 0
7 5 3
7 5 7
7 5 y
7 6 0
7 6 5
76 6
7 6 7
7 7 7
7 7 9
7 8 0
7 8 1
7 8 2
7 8 5
7 8 7
7 9 4
8 0 1
8 0 3
8 0 7
8 0 9
8 1 0
8 1 1
8 1 2
8 1 4
8 1 5
8 1 6
8 1 7
8 2 1
8 2 2
8 2 6
8 2 7
8 2 8
8 2 9
8 3 2
8 3 3
8 3 4
8 3 5
841.
8 4 3
8 4 4
8 6 9
8 7 4
8 8 3
8 8 5
8 8 6
8 8 8
8 9 3
8 9 4
3 9 7
3 9 8

• WNDG OPERAT E OP E RAT E TIME  R EL E AS E TIM E
R E S ARN G C U R R E N T MAX MI N AVG MAX MI N AVG

5 0 0 2 0 . 0 1 4 . 1 3 . 3 6 . 0 2 9 . 5 5 . 0 1 3 . 7
4 0 0 0 5 . 0 3 4 . 2 6 . 1 1 2 . 8 3 6 . 3 7 . 5 1 7 . 5
2 5 0 0 7 . 0 2 9 . 4 5 . 4 1 1 . 6 2 6 . 9 4 . 0 1 1 . 9
2 0 0 0 1 1 . 5 4 1 . 0 7 . 2 1 4 . 7 2 8 . 7 5 . 0 1 3 . 7

2 0 0 4 5 . 5 1 0 . 6 2 - 6 4 . 4 1 0 . 0 2 . 5 5 . 2
2 0 0 2 7 . 5 5 . 9 2 . 0 2 . 8 2 5 . 5 8 . 0 1 5 . 1

4 0 0 0 6 . 0 4 5 . 7 7 . 7 1 5 . 9 3 7 . 3 8 . 0 1 3 . 4
1 3 0 0 1 6 . 5 3 6 . 5 7 . 2 1 4 . 7 2 1 . 6 3 .  1 9 . 7
2 5 0 0 7 . 3 3 1 . 1 5 . 7 1 2 . 2 2 9 . 8 4 . 8 1 3 . 3
1 0 0 0 1 8 . 0 3 1 . 2 6 . 3 1 3 . 4 1 9 .  1 2 . 5 8 .  1

A 2 5 0 0 7 . 2 3 0 . 6 5 . 6 1 2 . 0 4 7 . 5 1 2 . 3 2 6 . 0
2 5 0 0 1 1 . 4 6 5 . 9 9 . 8 2 0 . 6 2 0 . 3 2 . 8 8 . 9
1 7 7 5 1 7 . 0 6 9 . 7 1 1 . 8 2 4 . 9 1 6 . 0 2 . 5 6 . 5

5 0 0 2 5 . 0 2 1 . 2 4 . 9 9 . 9 9 .  i 2 . 5 5 . 0
2 5 0 0 1 1 . 4 6 5 . 9 9 . 8 2 0 . 6 2 3 . 9 3 . 5 1 1 . 0

1 4 5 4 1 . 5 8 . 8 3 . 0 4 . 3 1 C .  4 2 . 5 4 . 9
4 0 0 0 6 . 3 5 0 . 2 8 . 1 1 6 . 8 3 1 . 3 5 . 0 1 3 . 8

9 5 0 2 1 . 0 2 4 . 5 ' 4 . 2 8 . 9 1 8 . 2 2 . 5 7 .  1
1 0 0 0 1 9 . 0 3 3 . 0 6 . 7 1 4 . 2 1 1 . 0 2 . 5 5 . 3
1 0 0 0 1 7 . 5 3 0 . 3 6 . 1 1 2 . 9 2 3 . 9 3 . 5 1 1 , 0
2 0 0 0 1 3 . 8 5 7 , 0 8 . 8 1 8 . 4 2 1 . 6 2 . 9 9 . 4

$ 7 0 0 1 8 . 0 1 7 . 7 3 . 7 7 . 5 2 0 . 8 2 . 7 3 . 6
5 0 0 2 6 . 0 2 2 . 2 5 . 1 1 0 . 3 2 0 . 0 2 . 7 8 . 6

2 0 0 0 1 6 . 0 7 4 . 2 1 0 . 6 2 2 . 7 1 6 . 7 2 . 5 6 . 7
2 5 0 0 1 0 . 5 5 6 . 5 8 . 9 1 8 . 6 2 6 . 3 3 . 6 1 1 . 6

JU
r 7 0 0 2 0 . 0 2 0 . 2 4 . 1 3 .  3 1 3 . 6 3 .  1 7 . 6

2 2 0 4 7 . 5 1 4 . 3 4 . 0 7 .  3 2 5 . 6 3 . 2 1 1 . 0
5 0 0 2 5 . 0 1 8 . 4 4 . 0 8 . 0 2 1 . 6 3 . 1 9 . 7

1 5 0 0 2 1 . 5 6 9 . 4 1 1 . 9 2 5 . 5 1 7 . 0 2 . 5 6 » 9
1 0 0 0 1 8 . 0 3 1 . 2 6 . 3 1 3 . 4 1 9 ,  1 2 . 5 8 .  1
2 5 0 0 9 . 8 4 9 , 4 8 . 3 1 7 . 1 2 4 . 7 3 . 5 1 1 . 0

* 1 5 G 0 1 9 . 0 5 8 . 1 1 0 . 2 2 1 . 3 1 6 . 6 2 . 5 7 ,  1
4 0 0 0 7 . 5 7 2 . 2 1 0 - C 2 1 . 0 2 4 . 7 3 . 5 1 1 . 0

A .
- f 7 0 0 1 6 . 5 1 6 . 0 3 . 5 6 . 7 2 2 . 9 3 . 0 9 . 4

7 0 0 2 1 . 0 2 1 . 5 4 . 3 8 . 8 2 6 . 7 4 . 2 1 2 . 4
4 0 0 0 7 .  C 6 2 . 4 9 . 2 1 9 . 2 2 0 . 4 2 . 7 8 . 6
1 7 7 5 1 7 . 0 6 9 . 7 1 1 . 8 2 4 . 9 1 6 . 3 2 . 5 6 . 7

7 0 0 2 0 . 0 2 0 . 2 6 . 1 3 . 3 1 4 . 4 2 , 5 6 . 7
$ 9 5 0 2 7 . 5 3 5 . 9 5 . 8 1 2 . 2 2 0 . 0 2 . 7 3 . 6 '

1 0 0 0 9 . 5 1 4 .  3 3 . 5 6 . 1 2 0 . 0 5 . 4 1 1 . 4
1 0 0 0 1 9 . 5 3 3 . 9 7 . 0 1 4 . 6 2 3 . 9 3 . 0 1 0 . 0

-r- 7 0 0 2 5 . 0 2 5 . 6 5 . 2 1 1 . 0 8 .  1 2 . 5 4 . 4
9 5 0 2 3 . 0 2 7 . 7 4 . 8 9 . 8 1 I  . 0 2 . 5 5 . 9

2 5 0 0 9 . 5 ' 4 6 . 5 t i  .  0 1 6 . 5 2 9 . 6 4 . 4 1 3 . 0
1 7 7 5 1 5 . 5 6 1 . 0 1 0 . 5 2 1 . 9 1 7 . 3 2 . 5 7 . 2
1 0 0 0 1 3 . 3 2 1 . 6 4 . 6 9 . 2 2 5 . 6 3 . 5 1 1 . 1

4 5 0 3 0 . 0 2 1 . 8 5 . 1 1 0 .  3 1 6 . 5 2 . 5 6 . 7
1 0 0 0 2 8 . 0 4 7 . 5 1 0 . 7 2 2 . 5 2 3 .  1 3 . 2 10 .  ?

2 5 0 0 7 . 0 2 9 . 4 5 . 4 1 1 . 6 2 7 . 3 4 . 0 1 1 . 9
7 0 0 2 1 . 0 2 1 . 5 4 . 3 8 . 3 1 7 . 7 2 . 5 7 . 1
9 5 0 1- 8 . 0 1 9 . 7 3 . 5 7 . 4 1 6 . 6 3 . 4 9 . 1

* 9 5 0 1 8 . 0 1 9 . 7 3 . 5 7 . 4 1 6 .  1 3 . 2 8 . 6

1-12

WNDG OPERATE OPE~ATE TI r,; E RELEASE TIME 
COOE RES AR.NG CURR.ENT ~AX ~IN AVG !VAX r-' IN /\VG 

u 74 3 500 20.0 14.l 1.~ 6.0 29.5 5.0 u. 7 
u 74 7 4000 5._o 34.2 6.1 12.8 36.3 7. '") 17.S 
u 750 2500 1.0 29.4 5 • l, 11.6 26.Y 4.0 lLq 
u 753 2000 11.5 41.0 7.2 14.7 28.7 5.C 11. 7 
u 757 200 45.5 10.6 2.6 4.4 10.0 2.5 5.2 
u 75Y 200 27.5 5.9 2.0 2.8 25.5 8.0 l 5 . 1 • u 760 4000 6.0 45.7 7.7 l 5. -J 37 .. '3 8.C lH.4 
u 765 l1CO 16. ':> 16.5 7.2 14. 7 2 1. 6 1. l 9.7 
u 766 2500 7.3 31.l 5.7 12.2 29.8 4.8 11 ~ 1 
u 76 7 1000 18.0 31.2 6.1 13.4 l S. l 2.5 8 a l 
u 777 A 2500 1.2 30.6 5.6 12.0 47.5 12-3 26.C 
u 779 2500 11.4 65.9 9.8 20.6 20.3 2.8 8 • 'J 

u 780 1775 17.0 69.7 1 l. B 2 4. lJ 16. /'J 2.5 h.5 
u 781 500 25.0 21.2 4.9 9.9 g. i 2 • '5 5.0 

• u 782 2500 11.4 65.9 tJ. 8 20.6 23.9 3.5 11. (J 

u 785 145 41.5 8.8 3.0 4. -1 lC.4 2. 'j 4 • 01 

u 787 4000 6.3 50.2 8. 1 16.8 31.1 5.C 11. 8 
u 794 CJ 50 21.0 24.5 ·4.? 8.9 18.2 2.5 7.1 
u 80 i 1000 19.0 33.0 6.7 14.2 l l. n 2.5 '> . ·1 

u 803 1000 17.5 30.1 6.1 12.Y 23.9 3.5 l l. 0 
u 807 2000 13.8 5 7 .. 0 H.R 18.4 21.6 2-~ q .. 4 

u 809 * 700 18.0 17.7 ·1. 7 7. ') 20." 2. 7 R.6 

u 810 500 26.0 22.2 5. l 10. 3 20,., C 2.7 2.6 
u 811 2000 l6a0 74.2 1().6 22.7 16.7 2.5 6.7 
u 812 2500 10.5 56.5 A.q 18.6 2f.. 8 3.6 11.6 
u 8 l l, .... 700 20.0 ?0.2 4.1 ? • 3 11.6 .L l 7.6 ... 
u 815 220 47.5 14.3 4.0 7. ~ 25.6 1.2 l 1 l'J G 
u 816 500 25.0 18.4 4.0 8.0 21.6 3. l 0.7 
u 817 1500 21.5 69.4 l 1. q 2 5. 5- 17.C 2.5 6.1 
u 821 1000 18.0 11.2 6.3 13.4 l 9. l 2.5 P,. l 

u 822 2500 9.8 49.4 8.3 17.1 24.7 3 .. 5 11 . O 
u 826 * 15GO 19.0 5 8 .. l 10. 2 21. 3 lb.6 2.5 7. l 

u 827 4000 7.5 12.2 10.c 21.0 24.7 1 ,-
• .l 11.0 

u 82R ... 700 16.~ 16.0 3~5 6.7 2?.9 1.0 g • lt -,-

u 32q 70() 21.0 21.5 4.1 q.8 26.7 4.2 12.4 
u 812 4000 1.0 62.4 g.2 l <:l • 2 zr.4 2.1 s . f, 
u 813 1775 17.0 69.7 11.8 24.9 16. 3 2.5 6.7 
u 814 * 700 20 .. 0 20.2 6.1 8.3 14.4 ?.5 6.7 
u 8 3':> * 950 27.5 15.9 5.8 12.2 20. G 2.1 R.6 

• u 84 l. 1000 9.5 14. 3 3.5 6.1 20.0 5.4 11.4 
u 843 1000 19.5 33.9 7.0 14.6 2 ~ . <} 3.C 10.u 
u 8.ft4 * 700 25.0 25.6 5 -, 11.0 p. 1 2.5 4.4 • L 

u 869 950 23.0 27.7 4.8 g_g 11.0 2.5 5.9 
u 874 2500 9.5 ·4 6. 5 6.0 l6.5 29.6 4.4 13.0 
u 883 1775 15.5 61.0 10.5 2 1. '-1 17.3 2.5 7.2 
u H85 LOCO 1 3. 3 21.6 4. "i 0.2 25.6 ~. 5 11. 1 
u 886 450 30 .. 0 21.8 5. l l C. 3 16.5 2.5 c.7 

• u 888 1000 28.0 4 7 .. 5 lC.7 22.'"J 2 3. l 3.2 10.l 
u 8'13 2500 1.0 2g.4 ~-4 11.6 27.3 4.U 11. g 
lJ sq4 700 21 .. 0 21.5 4~1 e.8 17.7 2.5 7.l 
u 397 q50 1·8 0 0 l9c7 3., 5 7.4 lh.6 3.4 9.1 
u qqR * 950 18.0 19.7 3.5 7. 4 16. l 3 • .? B.6 
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WNDG O P E R A T E  
C O D E R E S ARN G C U R R E N T

u 8 9 9 2 0 0 2 8 . 0
u 9 0 0 9 5 0 1 8 . 5
u 9 0 2 7 5 0 1 4 . 4
u 9 0  5 7 0 0 2 4 . 0
u 9 0 8 4 0 0 0 5 . 8
u 9 L 4 1 7 7 5 1 1 . 0
u 9 1 8 4 5 0 2 9 . 5
u 9 2 0 3 0 5 3 2 . 0
u 9 2 1 2 5 0 0 1 1 . 3
u 9 2 4 2 5 0 0 1 0 . 5
u 9 3 0 1 5 0 0 1 9 . 0
u 9 3 2 2 5 0 0 1 0 . 5
u . 9 3 4 * 7 0 0 2 8 . 0
u 9 3 6 1 0 0 0 2 1 . 5
u 9 3 7 4 7 0 0 2 7 . 0
u 9 3 8 9 5 0 2 1 . 5
u 9 4 0  ' 7 0 0 2 0 . 0
u 9 4  L 1 0 0 0 2 1 . 5
u 9 4  2 1 0 0 0 2 8 . 0
u 9 4 4 A 2 6 5 1 9 . 0
u 9 4 7 1 5 0 0 2 2 . 5
u 9 4 8 4 0 0 0 7 . 7
u 9 5 3 7 0 0 2 6 . 0
u 9 5 8 2 5 0 0 8 . 7
u 9 6 ? 2 5 0 0 9 . 8
u 9 6 3 1 0 0 0 1 5 . 0
u 9 6 4 7 0 0 4 4 . 5
u 9 6 6 1 4 5 3 3 . 0
u 9 6 7 1 4 5 3 8 . 0
u 9 6 R 3 0 0 1 4 . 5
u 9 6 9 4 5 0 2 1 . 5
u 9 7 0 8 2 3 6 . 0
u 9 7 2 7 0 0 1 6 . 0
u 9 7 3 2 2 0 4 0 . 0
u 9 7 5 7 0 0 2 1 . 5
u 9 7 7 2 2 0 2 8 . 0
u 9 7 8 7 0 0 1 9 . 5
u 9 7 9 7 0 0 3 1 . 0
u 9 S C 1 0 0 0 1 3 . 5
u 9 8 2 7 0 0 2 4 . 0
LI 9 8 5 9 0 0 1 4 . 7
u 9 8 8 * 4 0 0 3 4 . 0
u 9 8 9 7 0 0 2 5 . 0
u 9 9 0 1 0 0 0 1 4 . 6
u 9 9  I � Jt

-* r 1 5 0 0 1 6 . 0
u 9 9 7 2 5 0 0 1 0 . 4
u 9 9  9 2 2 0 1 9 . 5
u 1 0 0 0 5 0 0 2 1 . 0
u 1 0 0 1 2 2 0 1 9 . 5
u 1 0 0 2 2 1 0 7 1 . 5
u 1 0 0 3 2 0 0 5 8 . 0
u 1 0 0 5 2 5 0 0 1 1 . 2

O P E R A T E  T I M E R E L E A S E T I ^ E
MAX MI N AV G MAX MI N AVG

6 . 0 2 . 1 2 . 8 4 1 . 1 9 . 3 2 0 . 9
2 0 . 4 3 . 6 7 . 7 3 2 . 0 6 . 1 1 4 . 7
1 8 . 0 4 . 2 7 . 3 1 2 .  1 2 . 5 6 . 5
2 4 . 7 4 . 9 1 0 . 4 2 0 . 1 2 . 8 8 . 9
4 2 . 9 7 . 4 1 5 . 2 3 7 . 0 7 . 5 1 7 . 5
3 7 . 0 7 . 0 1 4 . 6 2 2 . 0 3 . 1 9 . 7
2 1 . 6 5 . 0 1 0 .  i 1 3 . C 2 . 7 8 . 6
1 1 . 7 2 . 8 4 . 9 1 2 . 4 2 . 5 6 . 5
6 4 . 8 9 . 7 2 0 . 4 9 . 5 2 . 5 5 . 0
5 6 . 5 8 . 9 1 8 . 6 1 8 . 2 2 . 5 7 .  1
5 8 . 1 1 0 . 2 2 1 . 3 1 7 . 5 2 . 5 7 . 0
5 6 . 5 8 . 9 1 8 . 6 2 9 . 5 3 . 9 1 2 . 7
2 8 . 3 6 . 0 1 2 . 5 1 7 . 3 2 . 5 7 . 1
3 7 . 0 8 . 0 1 6 . 3 1 7 . 3 2 . 5 7 . 1
2 7 . 4 5 . 7 1 2 .  1 1 7 . 6 2 . 5 7 . 1
2 5 . 3 4 . 4 9 .  1 2 8 . 7 3 . 9 1 2 . 5
2 0 . 2 4 . 1 8 . 3 1 8 . 2 2 . 5 7 . 1
3 7 . 0 8 . 0 1 6 . 3 1 6 . 5 2 . 5 6 , 7
4 7 . 5 1 0 . 7 2 2 . 5 1 5 . 3 2 . 5 6 . 1

6 . 5 2 . 5 3 . 4 2 1 . 6 5 . 0 1 2 . 1
7 5 .  1 1 2 . 7 2 7 . 5 1 6 . 1 ? . 5 6 . 7
7 6 . 6 1 1 . 8 2 1 . 9 3 2 . 7 5 .  7 1 5 . 1
2 6 . 5 5 . ^ 1 1 . 6 1 6 . 0 2 . 5 6 . 3
4 0 . 2 7 .  3 1 4 . 8 2 9 . 1 5 . 0 1 3 . 7
4 9 . 4 8 . 3 1 7 . 1 2 3 . 8 3 . 2 1 0 . 2
2 5 . 4 5 . 4 1 0 . 6 1 1 . 6 2 . 5 5 . 5
3 8 . 2 1 0 . 5 2 2 . 3 9 . 1 2 . 5 4 . 5

6 . 9 2 . 8 3 . 6 3 2 . 0 6 . 1 1 4 . 7
8 . 0 2 . 9 4 . 0 2 6 . 1 4 . 0 1 1 . 9
6 . 6 2 . 9 3 .  7 3 7 . 6 7 . 5 1 7 . 8

1 6 . 2 3 . 9 6 . 8 2 0 . 7 2 . 3 8 . 9
5 . 4 2 . 9 3 .  3 3 2 . 5 6 . 1 1 4 . 7

1 5 . 4 4 . 0 6 . 4 2 7 . 5 4 . 2 1 2 . 4
1 3 . 0 3 . 6 5 . 9 2 0 . 0 2 . 5 8 . 5
2 2 . 1 4 . 4 9 . 1 2 0 . 0 2 .  7 8 . 6

8 . 9 3 .  1 4 . 2 1 5 . C 2 . 8 7 . 5
1 9 . 6 4 . 0 8 . 1 1 0 . 5 2 . 5 5 . 4
3 0 . 4 6 . 9 1 4 . 1 2 1 . 4 2 . 8 9 . 2
2 2 . 0 4 . 6 9 . 4 2 6 . 9 4 .  C 1 1 . 9
2 4 . 7 4 . 9 1 0 . 4 1 6 .  i 2 . 5 6 . 3
1 8 . 2 3 . 8 7 . 6 3 6 . 3 7 . 5 1 7 . 5
1 2 . 4 2 . 6 4 . 3 1 3 . 6 3 . 1 7 . 6
2 5 . 6 5 . 2 • I  1 . 0 2 9 . 5 4 . 4 1 3 . 6
2 4 . 4 5 . 0 1 0 . 2 2 6 . 5 4 . 0 1 I  . 9
4 5 . 2 5 . 4 1 7 . 3 1 6 . 3 2 . 5 6 . 7
5 5 . 4 8 . 8 1 3 . 3 2 5 . 3 4 . 0 1 1 . 9

6 . 1 2 . 6 3 . 3 2 5 . 3 4 . 8 1 3 . 3
1 8 . 3 4 . 3 7 . 8 2 0 . 2 2 . 7 8 . 6

6 . 1 2 . 6 3 . 3 3 0 ,  3 4 . 8 1 3 . 3
1 0 . 7 2 . 3 3 . 7 1 1 . 5 2 . 5 6 . 0
1 2 . 6 3 .  1 6 . 0 9 . 5 2 . 5 4 . 6
6 3 . 8 9 . 6 2 0 . 1 1 6 . 6 2 . 5 6 . 4

1 -1 3

WNDG OPERATE OPERATE Tl 1"1E RELEASE TI~E 
CUDE RES ARNG CURR~NT MAX t-' IN 4VG ~AX I" IN AVG 

u sqq 200 28.0 6.0 2~1 2.8 41.1 Y.8 20.9 
u 900 950 18.5 20.4 3.6 7.7 32.0 6. l l't. 7 
u 902 750 1.4.4 18.0 4.2 7.3 12. l 2., 5 6. ':i 
u 90} 700 24.0 24.7 4.q 10.4 2r.1 2.8 e .. q 

u 908 4000 5.8 42 .9 7.4 15.2 37.0 7.5 17.5 

• u 914 1775 11.0 37.() 1.r 1406 22.0 1. 1 -~. 7 
u ql8 450 29.5 21.6 5.0 10.1 1q.c 2.7 '3 • 6 
u <)20 305 32.0 11.7 2.8 4.9 12.4 2 .. 5 6. '.> 

u 921 2500 11.3 64.8 g_7 2n. '-, Q.5 2.5 s.o 
u 924 2500 10.5 56.5 8.9 18.6 lR.2 2.5 1. 1 
u 930 1500 19.0 58 .. l to.? 21.3 17.5 2.5 7.0 
u 932 2500 10.5 56.5 8. q 18.6 2Y.5 3.9 12. 7 

·u . q34 * 700 28.0 28.3 6.0 12.5 17.3 2.5 7.1 

• u 936 1000 21.5 3 7 .o 8.0 16.3 17.3 2.5 7.1 
u 937 * 700 27.0 27.4 5.7 12. l l 7. '> 2.5 7.l 
u 918 950 2 l. 5 25 .. 1 4.4 9.1 22.7 3. q 12.5 
u 940~ 700 20.0 20 .. 2 4. 1 8.3 18.2 2.5 7.1 
u 941 1000 21.5 3 7. 0 8.C 16. -~ lo.5 2.5 6.7 
u 942 1000 28.0 4 7. 5 l0.7 2 2. :5 15.3 2.5 6. l 
u 944 A 265 Fl .O 6 ., 5 2.5 3.4 21.6 5. r, l .? • 1 
u q47 1500 22.5 75.l 12.7 27.5 16.l ?.5 6.7 
u 94R 4000 7.7 76.6 11.8 21.Y 32.7 5. 7 l 5. 1 
u 95·3 700 26.0 26.5 5.4 ll.6 16.0 2.5 f, .. 3 

u 958 2500 8.7 40.2 7.. 1 14.8 2Y.l 5.0 13 .. 7 
u q62 2500 9.8 49.4 8.":'\ 17. l 21.8 ~ .. ) 

, ■ L 10.2 
u q63 1000 15.0 25.4 5.4 lU.6 11.6 2 ~ 5 5. 'j 

u 964 700 44.5 38.2 10.5 22.3 9.1 2.5 4.5 
u q66 145 33.0 6.9 2.8 1. t, 32.0 6. 1 14.7 
u 967 145 38.0 8 .. 0 2 • q 4.0 2t.:.l 4.C I 1 • 9 
u 968 300 14.5 6.6 2.9 1. 7 37.6 7. '-; 1 7 . '> 
u 969 450 21.5 16.2 3.9 6.8 zc.7 2. 9 8.q 
u 970 82 36.0 5 • li 2.q 3. 3 32.5 6. 1 14.7 
u 972 700 16.0 15.4 4.0 6.4 27.5 4.2 12.4 
u <J7 3 220 40.0 13.0 3.6 5~1 20.0 2.5 s.s 
u 975 700 21.s 22.1 4.4 q.1 2n.o 2. • ! 9 .. 6 
u 977 220 28.0 8.9 3. l 4.2 15.0 2.R 7.5 
u 978 700 19.5 19.6 4.0 8.1 10.5 ·2.s 5.4 
u 9FJ 700 31. 0 "30.4 6.q 14. l 21.4 2 ,-

• r_j g_2 
u <1sc 1000 13.5 22.0 4.6 9.4 26,.q 4.(' 11. '1 • u 982 700 24.0 24.7 4.9 10.4 16.1 2.5 6.1 
LI qg5 900 14. 7 18.2 3.8 7 ,. 6 36.1 L5 17.5 
u 988 * 400 34.0 12.4 2.6 4.8 13.6 3. i 7.6 
u 989 700 25.0 -25.6 5.2 ·1.1..0 29.5 4.4 H.6 
u ygo 1000 14.6 24.4 5.C 10.2 2 b . 5 4.0 l l . q 

u qcn ... 1500 16.0 45.2 8.4 l 7. 1 16. 9 2.5 c. 7· ,,. 

u 997 2500 10.4 55.4 8.R 13.3 25.1 4.0 11. ~ 

u gg-] 220 19.5 6.1 2.6 3.3 29.3 4.8 11.3 

• u 1ono 500 21.0 18.1 4.1 7.8 20.2 2~7 8.6 
u 1001 220 19.5 6.1 2.6 3.3 10 .• 1 4.8 13.3 
u 1002 210 71.5 10.7 2.3 3.7 11.5 2.5 6.0 
u 1001 200 58 .. 0 l 2 • 6 3. 1 6.0 g_5 ?.5 4.6 
u 1005 2500 11 .. 2 63.R 9.6 20 .. 1 16.6 2.5 6.4 
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WNDG O P E RAT E O P E R A T E  T I K E R E L E A S E T I M E
CODE RES ARNG C URR E NT MAX m I N AVG MAX MI N A VC

U 1 0 0 6 82 4 8 . 5 6 . 7 3 . 0 3 . 7 1 9 . 0 2 . 5 7 . 8
U 1 0 0 8 5 0 0 2 6 . 0 1 9 . 4 3 . 7 8 . 3 1 6 . 9 2 . 5 7 . 1
u 1 0 1 0 2 5 0 0 1 1 . 0 6 1 . 7 1 1 . 3 1 9 . 7 2 1 . 6 3 .  1 9 .  7
u 1011 2 5 0 0 8 . 3 3 7 . 5 6 . 8 1 4 . 0 3 2 . 5 6 . 1 1 4 . 7
u 1 0 1 2 1 0 0 0 1 7 . 5 3 0 . 3 6 .  1 1 2 . 9 1 0 . 2 2 . 5 5 . 3
u 10 1 A 1 5 0 0 1 8 . 0 5 3 . 9 9 . 5 1 9 . 9 9 . 6 2 . 5 4 . 6
u 1 0 1 5 1 7 7 5 1 7 . 0 . 6 9 . 7 1 1 . P 2 4 . 9 4 0 . 9 8 . ' 4 20 . 1
u 101 7 4 5 0 2 6 . 0 1 9 . 8 4 . 5 8 . 8 2 0 . 4 2 . 9 9 . 2
u 1 0 1 8 * 9 5 0 1 9 . 5 2 2 . 0 3 . 8 8 . 2 1 4 . 8 2 . 8 7 . 5
u 1 0 1 9 4 5 0 1 8 . 5 1 3 . 8 3 . 6 5 . 7 2 4 . 5 3 - 4 1 0 . 5
u 1 0 2 0 7 0 0 2 5 . 0 2 5 . 6 5 . 2 1 1 . 0 1 0 . 2 2 . 5 4 . 6
u 1 0 2 1 7 0 0 2 8 . 0 2 8 . 3 6 . 0 1 2 . 5 1 7 . 4 2 . 5 7 .  3
u 1 0 2 2 7 0 0 2 5 . 0 2 5 . 6 5 . 2 1 1 . 0 2 9 . 1 3 . 9 1 2 . 7
u 1 0 2 3 � 7 0 0 2 0 . 5 2 0 . 9 4 . 2 8 . 6 2 2 . 9 3 . 4 1 0 . 5
u 1 0 2 4 9 5 0 2 9 .  5 3 9 .  8 6 . 3 1 3 . 4 1 6 . 5 2 . 5 6 . 7
u 1 0 2 5 9 5 0 2 9 . 5 3 9 . 8 6 . 3 1 3 . 4 1 6 . 5 2 . 5 6 . 7
u 1 0 2 6 4 5 0 2 6 . 5 2 0 .  1 4 . 5 9 . 0 2 0 . 5 2 . 6 a .  7
u 1 0 2 8 7 0 0 2 3 . 5 2 3 . 8 4 . 9 I 0 . 1 1 7 . 2 2 . 5 6 . 7
u 1 0 2 9 7 0 0 1 6 . 0 1 5 . 4 3 . 4 6 . 4 2 3 . 2 3 .  1 q• • -2
u 10 30 2 0 0 3 4 . 5 7 . 7 2 . 2 3 . 3 2 6 . 5 5 . 8 1 3 . 9
u 10 3 1 2 5 0 0 1 2 . 3 7 5 . 6 1 0 . 8 2 2 . 9 1 6 . 3 2 . 5 6 . 5
u 1 0 3 3 2 5 0 0 1 0 . 4 5 5 . 4 8 . 8 1 8 . 3 2 2 . 9 3 . 4 1 0 . 5
u 1 0 3 4 2 2 0 4 4 . 0 1 3 . 7 3 . 8 6 . 6 2 0 . 0 2 . 5 8 . 5
u 1 0 3 5 4 5 0 1 9 . 0  . 1 4 . 2 ' 3 . 6 5 . 9 2 6 . 5 4 . 0 1 1 . 9
u 1 0 3 6 5 0 0 1 8 . 0 1 5 . 2 3 . 8 6 . 5 1 3 . 8 2 . 5 6 . 7
u 1 0 3 7 2 5 0 0 . 8 . 3 3 7 . 5 • 6 . 8 1 4 . 0 2 8 . 5 4 . 8 1 3 . 3
u 1 0 3 9 7 0 0 3 9 . 5 3 6 . 4 5 . 2 1 8 . 9 1 4 . 1 2 . 5 8 . 6
u 1 0 4 4 5 0 0 2 1 . 0 1 4 . 9 3 . 4 6 .  3 3 7 . 0 6 . 7 1 9 . 5
u 1 0 4 6 � 3 C 0 4 9 . 0 1 2 . 3 2 . 1 4 .  3 1 8 . 6 2 . 5 7 .  1
t! 1 0 4 7 1 5 0 0 2 2 . 0 7 2 . 2  . 1 2 . 3 2 6 . 5 1 5 . 6 2 . 5 6 . 5
u 10 5 1 4 0 0 3 0 . 5 1 1 . 2 2 . 2 4 . 3 2 1 . 8 3 . 0 9 . 4
u 1 0 5 3 2 5 0 0 1 3 . 2 8 8 . 2 1 1 . 9 2 5 . 7 1 6 . 6 2 - 5 6 . 7
u 1 0 5 4 * 2 5 0 0 8 . 2 3 6 . 8 6 . 7 1 3 . 8 2 4 . 1 3 . 4 1 0 . 8
u 1 0 5 5 1 0 0 0 2 2 . 0 3 7 . 8 8 . 2 1 6 . 7 2 4 . 2 3 . 3 1 0 . 7
u 105 7 2 5 0 0 1 3 . 0 8 5 . 1 1 1 . 7 2 5 . 0 1 6 .  1 2 . 5 6 . 7
u 1 0 5 9 7 0 0 3 2 . 5 3 1 . 3 5 . 2 1 4 . 9 1 5 . 7 2 . 5 6 . 8
u 1 0 6 0 5 0 0 3 9 . 5 2 6 . 3 5 . 1 1 6 . 8 1 4 . 9 2 . 5 6 . 0
u 1 0 6 2 8 2 2 5 . 0 4 . 6 2 . 8 2 . 9 3 7 . 6 7 . 5 1 7 . 5
u 1 0 6 3 2 5 0 0 8 . 7 4 0 . 2 7 . 3 1 4 . 8 2 3 . 7 3 . 4 1 0 . 5
u 1 0 6 5 6 5 0 2 6 . 0 2 3 . 6 4 . 9 1 0 .  1 9 . 3 2 . 5 5 . 0
u 1 0 7 2 1 7 7 5 1 7 . 0 6 9 . 7 1 1 . 8 2 4 . 9 1 6 . 0 2 . 5 6 . 8
u 1 0 7 3 7 0 0 3 0 . 0 2 9 . 7 5 . 7 1 3 . 5 1 6 . 0 2 . 8 6 . 8
u 1 0 7 5 5 0 0 2 6 . 0 1 9 . 4 4 . 1 8 . 3 2 1 . 0 3 . 0 9 . 4
u 1 0 7 7 2 0 0 0 1 3 . 4 5 4 . 1 7 . 9 1 7 . 7 2 3 . 9 3 . 5 1 1 . 0
u 1 0 7 8 3 0 0 3 7 . 5 1 7 . 2 4 . 6 s . 8 1 6 . 0 2 . 5 6 . 5
u 1 0 8 0 5 0 0 2 2 . 0 1 8 . 8 4 . 4 8 . 4 1 8 . 3 2 . 5 7 . 8
u 108 1 2 5 0 0 9 . 0 4 2 . 4 7 . 6 1 5 . 4 2 0 . 4 2 . 7 8 . 6
u 108 2 7 0 0 2 2 . 0 2 2 . 7 4 . 5 9 . 3 1 9 . 8 2 . 7 P . 6
u 1 0 8 3 7 0 0 2 0 . 5 2 0 . 9 4 . 2 6 . 6 2 1 . 0 3 . 0 9 . 4
u 1 0 8 7 1 0 0 0 2 3 . 0 3 9 . 2 9 . 9 1 7 . 7 1 7 . 2 2 . 5 6 . 9
u 1 0 8 9 4 0 0 0 � 7 . 7 7 6 . 6 1 0 . 3 2 1 . 9 2 0 . 6 2 . 7 8 . 6
u 1 0 9 6 1 2 0 0 9 . 6 1 5 . 8 3 . 6 6 . 9 2 9 . 3 4 . 3 1 3 . 3

1 - 1 4

~ - ---

WNDG OPERATE OPERATE .TI/Jf RELEASE TIME 
COllE RES ARNG CURRENT MAX ,_,IN AVG tJ AX t' It; AVG 

u 1006 82 48.5 6.7 3.0 3.7 19.0 2.5 7.8 
u 1008 500 26.0 19.4 J.7 8.1 16.q 2.5 7. l 
u 1010 2500 11.0 61.7 11. 1 l '1. 7 21.6 3. 1 g. 7 

u 1011 2500 8.3 17.5 6.8 14.0 32.5 6.1 14.7 
u 1012 1000 17.5 30.3 6. 1 12.9 l O • .? 2.5 '>. 1 

• u 1014 15CO 18.0 51.C, 9.5 19.1 g.6 2.s 4.6 
u 1015 1775 17.0 69.7 11. P 24.9 4C.<; 8.:4 ? C. l 

u 10 l 7 450 26.0 19.8 4."> P.8 20.4 2.9 9.2 
u 1018 * 950 . 19. 5 22.0 3.8 8.2 14.B 2.8 7.5 
u 1019 450 18.5 13.8 3.6 5.7 24.5 3.4 1 s. 'i 

u 1020 700 25.0 25.6 5.2 11.0 10.2 2.5 4.Q 

u 1021 700 28.0 28.3 6.0 12.5 17.4 2.5 7. 1 
u 1022 700 25.0 25.6 5.2 11.0 29.l 3.9 12. 7 
u 102 3 700 20.5 20.9 4·_ 2 8.6 22.9 1.4 10.5 • u 1024 950 29.5 39.8 6.3 13.4 16.S 2.5 A.7 
u 1025 950 29.5 1q.a 6.1 13.4 16.5 2. ') r.. 7 
u 1026 450 26.5 20.1 4.5 9.0 20.5 2.6 o.7 
u 1028 700 23.5 23.8 4.9 l O. l 17.2 7.5 t..7 
u 102q 700 16.0 15.4 3.4 6.4 23.2 3. l '7. s 
u llHO 200 34.5 7.7 2.2 3.3 26.5 ':>. -~ 1 3 • '-1 

u 1031 2500 12.1 75.6 10.B 2 2. -J 16.1 2. 5 6.5 
u 1013 2500 10.4 55.4 8.8 18.1 22.g 1.4 1n.5 
u 1034 220 44.0 13.7 3.A 6.6 20.0 2. 5 ~.S 
u 1015 450 19.0 14.2 • 3. 6 5. } 26.5 4.C l 1 • J 

u 1036 500 18.0 15.2 3.8 6. ':> 11.8 2. ':> 6" 7 
u Hn7 2500 _·a. 3 37.5 6.8 l4.J 2.e.5 4. ". l -~ • 3 

u 103q 700 39.5 36.4 5.2 18. t l'-+. l 2.s ') • 6 

u 104 1-t 500 2 l. 0 14.9 3.4 6. 3 37.0 8.7 l'}. 5 

u 1046 300 49.0 12.3 2.1 4. 3 18.6 2.5 7. l 
u 104 7 1500 22.0 72. 2 . 12.3 26.5 15.6 2.s ti • s 
u 1051 400 30.5 11.2 2.1 4.1 21.8 i. 0 'LL., 

u 1053 2500 13.2 88.2 l l . g 25.7 l6.6 2.s t.,.7 
lJ 1054 * 2500 8.2 36.8 6.7 l 1. 8 24.l 3.4 10. "i 

u 1055 1000 22.0 37.8 8.2 16.7 24.2 3. 3 10. 7 

u 105 7 2500 13.0 85.l l l. 7 25.0 16. 7 2.5 I-.. 7 

u 1059 700 32.5 31.3 5.2 14.9 15.7 2. 'J :i - 5 
u 1060 500 39.5 26.3 5. l 16.8 14.9 2.5 6.C 
u 1062 82 25.0 4.6 2.8 2.g 37.6 7.S 17.5 
u 1063 2500 8.7 40.2 7.3 14.8 21.7 3.4 10. ':l 

• u 1065 650 26.0 23.6 4_g 10.1 9.3 2.5 i.O 
u 1072 1775 17.0 6q.7 l 1. P, 24.9 16.0 2.5 h • 5 

u 1073 * 700 30.0 29.7 5.7 13.5 16.() 2. ') 6.5 
u 1075 500 26.0 19.4 4.1 8.3 2 l. 0 3.0 ') • lt 

u 1077 2000 13.4 54.1 7.9 l 7,. 7 23.9 3.5 ll .o 
u 1078 300 37.5 17.2 4.6 q.8 16.C 2.5 6.5 
u 1080 500 22.0 18.8 4.4 8.4 18.8 2.5 -, Q 

: • ,,J 

u lOA 1 2500 9.0 42.4 7.6 15.4 2C.4 l.7 8.6 

• u 1082 700 22.0 22.1 4.5 9.3 19.8 2.7 P.6 
u 1083 700 20.5 20.9 4.2 8.6 21..0 3.0 g ~ 4 
u 1087 1000 23.0 39.2 9.9 17.7 17.2 2.5 6.q 

u 108g 4000 ·7. 1 76.6 lG.3 21.9 20.6 2.7 E.6 
u 1096 1200 9.6 15.8 3.6 6.9 2ge3 4.,3 11., 
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u w c

1 0 9 8
1 1 0 0
1 1 0 2
1 1 0 3
1 1 0 4
1 1 0 8
1 1 0 6
1 1 0  7
1 1 0 8
1 1 0 9
111 I
1112
1 1 1 3
1 1 1 8
1 1 1 9
1 1 2 0
1 1 2  1
1 1 2 5
1 1 2 8
1 1 3 1
1 1 3 3
1 1 3 6
1 1 3 7
1 1 4 3
1 1 4 5
1 1 4 6
1 1 4 8
1 1 4 9
1 1 5 0
1 1 5  I
1 1 5 2
1 1 5 5
1 1 5 6
1 1 5 8
1 1 6 4
1 1 7 0
1 1 7 2
1 1 7 3
1 1 7 4
1 1 7 6
1 1 8 0
1 1 8 1
1 1 8 2
1 1 8 6
1 1 8 8
1 1 8 9
1 1 9 0
1 1 9 3
1 1 9 8
1 2 0 3
1 2 0 5
1 2 0 8

e S e e

W N D G  O P E R A T E OPERAT E TIME R EL E AS E T I P E
R E S A R N G  C U R R E N T P A X * I N A V G P A X P I N A V G

1 0 0 0 2 2 . 0 3 7 . 8 5 . 8 1 6 . 7 1 7 . 7 2 . 5 7 . 4

2 5 0 0 1 1 . 1 6 2 . 8 9 . 5 1 9 . 9 1 8 . 8 2 . 5 7 . 8

1 7 7 5 1 3 . 8 5 0 . 9 9 . 2 1 9 .  1 1 9 . 9 2 . 8 8 . 9

5 0 0 4 1 . 5 2 6 . 1 5 . 7 1 7 . o 1 4 . 0 2 . 5 5 . 7

1 5 0 0 2 0 . 5 6 4 . 3 1 1 . 2 2 3 . 7 2 0 . 4 2 . 5 8 . 6

2 5 0 0 6 . 9 2 8 . 9 5 . 3 1 1 . 3 1 5 . 7 3 . 9 9 . 1

7 0 0 2 0 . 5 2 0 . 9 4 . 2 8 . 6 2 6 . 2 3 . 6 1 1 . 5

5 0 0 . 3 8 . 0 2 5 . 0 4 .  u 1 3 . 1 1 6 . 2 2 . 5 6 . 7

3 4 9 5 . 0 5 . 5 2 . 8 3 . 5 1 0 . 5 2 . 5 5 . 5

1 7 7 5 1 8 . 0 7 6 . 3 1 2 . 7 2 7 . 2 2 9 . 1 3 . 9 1 2 . 7

5 0 0 2 9 . 0 2 3 . 9 5 . 6 1 1 . 6 1 9 . 7 2 . 8 8 . 9

1 7 7 5 1 6 . 5 6 6 . 8 1 1 . 3 2 3 . 3 1 5 . 9 2 . 5 6 . 5

7 0 0 2 1 . 0 2 1 . 5 4 . 3 8 . 3 1 7 . 7 2 . 5 7 .  1

7 0 0 2 5 . 5 2 6 . 1 5 . 3 1 1 . 3 9 . 7 2 . 5 5 . 2

7 0 0 1 6 . 0 1 5 . 4 3 . 4 6 . 4 3 2 . 4 5 . 3 1 4 . 4

7 G 0 1 7 . 5 1 7 . 2 3 . 6 7 .  3 1 5 . 5 2 . 9 7 . 9

3 0 0 4 5 . 0 1 8 .  1 5 . 4 1 1 . 0 2 4 . 5 2 . 8 1 0 . 4

9 5 0 1 7 . 5 1 9 . 0 3 . 4 7 .  1 2 6 . 5 4 .  C 1 1 . 9

2 0 0 3 2 . 0 7 . 0 2 . 5 3 .  1 2 2 . 1 3 .  C 9 . 4

2 5 0 0 1 4 . 6 * * 1 3 . 3 3 0 . 5 1 6 . 4 2 . 5 6 . 6

7 C 0 2 4 . 0 2 4 . 7 4 . 9 1 0 . 4 2 6 . 4 3 . 6 1 1 . 6

7 G 0 2 6 . 0 2 6 . 5 5 . 4 l l . f i 1 8 . 8 2 . 5 7 . 8

7 5 0 1 8 . 0 2 3 . 5 5 . 1 1 0 . 3 1 0 . 8 2 . 5 5 . 7

2 C 0 7 4 . 0 1 3 . 4 3 . 8 7 . 9 8 . 7 2 . 5 4 . 4

7 0 0 2 1 . 5 2 2 . 1 6 . 0 9 .  1 1 7 . 9 5 , 4 1 1 . 5

1 0 0 0 1 6 . 0 2 7 . 6 5 . 5 1 1 . 4 2 3 . 7 3 . 4 1 0 , 5

7 0 0 1 6 . 5 1 6 . 0 3 . 5 6 . 7 4 C .  4 8 . 4 1 9 , 8

7 0 0 1 6 . 0 1 5 . 4 3 . 4 6 . 4 2 4 . 5 3 . 4 1 0 . 5

2 2 0 4 4 . 5 1 3 . 8 3 . 8 6 . 7 1 7 . 3 2 . 5 7 . 0

4 0 0 0 6 . 8 5 8 . 8 1 2 . 1 1 8 . 5 1 8 . 4 5 . 4 1 1 . 4

8 2 5 5 . 0 7 . 2 3 .  1 4 . 0 1 1 . 7 2 . 5 5 , 6

2 2 0 3 5 . 0 1 1 . 9 3 . 3 5 . 1 2 0 . 3 2 . 8 8 . 9

1 7 7 5 1 8 . 5 3 0 , 1 1 3 . 2 2 8 . 4 1 6 . 3 2 . 5 6 , 7
2 5 0 0 1 0 . 8 5 9 . 7 4 . 2 1 9 . 2 1 6 . 0 2 . 5 6 . 2

7 0 0 3 9 . 0 3 6 . 1 8 . 9 1 8 . 6 1 6 . 4 2 . 5 6 . 8
3 0 5 3 2 . 0 1 1 . 7 2 . 8 4 . 9 1 5 . 4 3 . 9 9 . 1

9 5 0 1 9 . 0 2 1 . 2 3 . 7 8 . 0 2 0 . 4 2 .  7 8 . 6
1 0 0 0 2 5 . 0 4 2 . 6 9 . 4 1 9 . 6 9 . 4 2 . 5 5 . 0

3 0 0 3 4 . 0 1 6 . 1 4 . 3 7 . 8 8 . 5 2 . 5 4 . 5
3 5 0 3 2 . 0 1 7 . 4 4 . 3 8 . 1 2 9 . 5 3 . 9 1 2 . 7
7 5 0 2 0 . 5 2 6 . 7 6 . 9 1 1 . 9 1 1 . 3 2 . 5 5 . 5
7 0 0 2 2 . 5 2 3 .  3 4 . 6 9 . 6 1 8 . 0 2 . 5 7 . 3

7 0 0 3 0 . 0 2 9 . 7 6 , 6 1 3 . 5 1 6 . 0 2 . 5 6 . 5
4 5 0 2 4 . C 1 8 . 3 4 . 2 7 . 3 1 4 . 3 2 . 8 7 . 5
7 C 0 2 7 . 0 2 7 . 4 4 . 5 1 2 . 1 2 0 . 2 2 . 9 9 . 2

4 0 0 0 6 . 0 4 5 . 7 1 1 . 8 1 5 . 9 1 3 . 9 3 . 1 7 . 6
4 5 0 3 0 . 0 2 1 . 8 5 .  1 . 1 0 . 3 1 4 . 6 2 . 5 5 . 7

1 5 0 0 1 9 . 0 5 8 . 1 1 0 . 2 2 1 . 3 1 5 . 6 2 . 5 6 . 3
4 5 0 2 9 . 5 2 1 . 6 5 . 0 1 0 . 1 1 7 . 7 2 . 5 7 . 3

1 7 7 5 1 8 . 0 7 6 .  3 1 2 . 7 2 7 . 2 2 4 . 7 3 . 2 1 0 . 9

4 0 0 2 3 . 0 8 . 0 1 . 8 3 . 0 2 9 . 3 4 . 8 1 3 . 3
2 5 0 0 1 0 . 7 5 6 . 6 9 . 1 1 9 . 0 2 0 . 0 2 . 7 8 . 6

l a s t  c a g e  f o r  s p e c i a l  l i s t i n g .
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WNOG OPERATE OPERATE TI r--r: 
CGDE RES ARNG CURRENT MAX 

u 1098 1000 22.0 37.8 
u llOO 2500 11. l 62~8 
ll Il02 1775 13.8 50.9 
u 110 3 500 41.5 26.1 
u 1104 1500 20.5 64.3 
u llO'J 2'>CO 6.9 28.9 
u 1106 7CO 20.5 20 .. 9 
u 1107 500 38.0 25.0 
u 1108 14 95.0 5.5 
u 1109 1775 18.0 76.3 
u ill l 500 29.0 23.q 
u 1112 1775 16.5 66.8 
u 1113 * 1cc 21.0 21.5 
u 1118 700 25.5 26.1 
u 1119 700 16.0 15.4 
u ll?O 7CO 17.5 17.2 
u 112 i 3CO 45.0 18. l 
u ll25 950 17.5 19.0 
u 1128 200 .32 .o 7.0 
u 1131 25CO 14.6 *·* 
u 1133 7CO 24.0 24.7 
u 1116 700 26.0 26 .. 5 
u 1137 750 18.0 23 .. 5 
u 1143 200 74.0 13 .. 4 
u 11 1► 5 700 21.5 22.1 
u lit-to - 1000 16 .. o 2L6 
u 1148 700 16.5 16.0 
u ll4CJ ... 700 16.0 15.4 .,. 

u 1150 220 44.5 13.8 
u ll5l 4000 6.8 58e8 
u 1152 82 55.0 7 .. 2 
u 1155 220 35.0 11..9 
u 1156 1775 18 .. 5 80,l 
u 1158 2500 10 .. 8 59.7 
I' u 1164 700 3<L,O 36.l 
u 1170 305 32.0 11. 7 
u 1172 950 19.0 21.2 
u 1173 1000 25.0 42.6 
u 1174 300 34.0 16.l 
u 1176 350 32.0 l 7 .. 4 
u 1 urn 750 20 .. 5 26.7 
u 1181 * 700 22.5 23.3 
u 1182 700 30.0 29.7 
u 1186 450 24.C 18.1 
u 11R8 * 7CO 27.0 27.4 
u 118 <J 4000 6.0 45.7 
u llQO 450 30 .. 0 21.8 
u 1191 15CO 1q.o 58.l 
u 1198 450 29.5 ?l.6 
u 120 3 1775 18.0 76.3 
u 1205 400 23.0 8.0 
u 1208 2500 10.7 58.6 

** See last page for special listing. 

- I-15 ·-

"' IN fl.VG 

5.8 16.7 
g_5 19.9 
9.2 l 9. 1 
5.7 17.6 

11.2 23ft 7 
?.1 l l. 3 
4.? 8.6 
4 • l, 1 ".\. 1 
2.8 3 Q ') 

12.7 21-2 
5.6 11.6 

11.3 21.8 
4o1 s.o 
5.3 l l. 3 
3.4 6.4 
3. 6 7. 3 
5.4 ll.O 
3.4 7. l 
2.5 1. 1 

13.1 3U. ':> 
4.9 10.4 
5 '"Li 11.A 
':>. l 10.3 
3. 8 7.9 
6.C q.1 
c; "' _,, . _, 11 .. 4 
3.5 6.7 
3.4 6 .. 4 
3.8 6.7 

12. 1 19.5 
1. 1 4.(; 

3.3 ') • 1 
11.2 29.4 

4.2 1q.z 
8.9 18.6 
2.8 4.9 
3.7 8.C 
9.4 lq.6 
4 • 3 7.B 
4.1 9. l 
6.g 1 l. g 
4.6 9.6 
6.6 13.5 
4.2 7.2 
4.5 12.1 

11.e 15.9 
5. l 1n., 

10.2 21.3 
5.0 lOal 

12.7 27.2 
l.R 3.0 
9.1 19.(J 

----

RELEASE T[ ttE 
r-'AX ~[N /\ VG 

17.7 2.5 7.4 
ta.e 2-5 7.8 
1q_9 2.R P.Y 
14.1) z.s 5.7 
20.4 2.':i 8.6 
15.7 3.9 g.1 
26.2 3.6 11 . 5 
16.2 2.5 6.7 
10.5 2.5 5.5 
29.l "3.9 12.7 
19.7 2.R e ,, . ~ 
15.9 ,:>.5 6.5 
17.7 2 . 'j 7.l 

9.7 2.5 5.2 
12.4 :i. :I 14.4 
15.5 2. ,J 7.9 
24.5 2.8 10.4 
26.5 4.C 11.q 
22.1 3.C 9.4 
16.4 2.5 6.6 
26.4 1.6 11.6 
18.A 2.5 7.8 
10.8 2.5 5.1 

8.7 ?.5 4_4 

17.q L-j. 4 11.5 
21.7 3.4 10.,:; 
4C.4 3. '~ 19.9 
24.5 3.4 rn. '5 

17.3 2.5 7.0 
18 • 1+ 5.4 11.4 
11. 7 ?.5 <j • 6 
2~.3 2.R 8.9 
16.1 2.5 6~7 
16.0 2.5 6.2 
16.4 2.5 6.9 
15.4 3.9 9. l 
2C.4 2. 7 e.6 

g • lt 2. '::i 5.0 
8.5 2.5 4.5 

29.5 1. '1 12.7 
ll. 3 2.5 5. :i 
18.0 2.5 7.1 
16.0 2.5 6.5 
14.9 2.8 7.5 
20.2 2.Y q_z 

13.9 3.1 7.6 
14.6 2.5 5. 7 
l :i. 6 2.5 6.3 
17.7 2.5 7.8 
24.7 - 3.? 1n.9 
29.3 4.8 11.3 
20.0 2.7 ii • 6 



W N O G  O P E R A T E O P E RAT E T IM E R E L E A S E  T I M E
C l u E R E S A R N G  C U R R E N T M A X M I N AV G MA X M I N A V G

0 12 I  2 1* 4 0 0 3 8 . 5 1 5 . 0 2 .  7 5 . 6 2 8 . 9 4 . 8 1 3 . 3

L; I ? 1 5 5 0 0 2 1 . 5 1 8 . 4 4 .  3 S .  1 1 7 . 9 2 . 5 6 . 9
: 1 Z i  7 1 0 0 0 1 1 . 0 1 7 .  1 3 . 9 7 . 3 2 0 . 6 4 . 2 1 0 . 9

l ? Z ? � 2 5 0 0 7 . 0 2 9 . 4 7 . 5 1 1 . 6 2 1 . 1 5 . 0 1 2 . 1
v., 1 i f 2 3 3 2 2 8 . 0 4 . 8 2 . 7 3 . 0 2 2 . 3 5 .  C 1 2 .  i

v i  2 �’  5 7 C 0 1 9 . 5 1 9 . 6 4 . 0 8 . 1 2 1 . 3 5 . 5 1 2 . 9
1 ? 7 / 2 2 0 2 1 . 5 6 . 7 2 . 7 3 . 5 2 1 . 1 5 . 0 1 2 . 1
1 ? ' 1 �U 2 5 0 0 6 . 1 2 4 . 6 4 . 7 9 . 7 3 6 . 3 7 . 5 1 7 . 5
• < c • X 2 5 0 0 6 . 0 2 4 . 1 4 . 6 9 . 5 2 2 . 3 5 . 0 1 2 . 1

, :  2 ? • -> 1 0 C 0 8 . 9 1 3 . 3 3 . 4 5 . 6 2 2 . 3 5 . 0 1 2 . 1
12 3 0 7 4 5 9 . 0 4 . 6 2 .  7 3 . 0 2 1 . 9 5 . 5 1 2 . 9

’j  1 2 . 3 2 5 0 9 5 . 0 2 . 1 0 . 6 0 . 8 2 2 . 3 5 .  C 1 2 . 1
i ’ 1 2  3 6 3 4 5 0 . 5 4 . 4 2 . 7 2 . 9 2 L .  1 5 . 0 1 2 . 1
v 1-2 7 7 2 0 0 0 6 . 9 2 0 . 0 3 . 9 8 . 0 2 2 . 3 5 . 0 1 2 . 1
.; 12  3 8 T 9 5 0 1 3 . 3 1 3 . 3 2 . 6 5 . 2 2 1 . 6 5 .  C 1 2 . 1
.. :  2 3 1 2 5 C 0 7 . 7 3 3 . 6 6 . 1 1 2 . 9 2 7 . 3 7 . 1 1 4 . 7

• 12 6 0 LOGO 1 0 . 7 1 6 . 5 3 . 8 7 .  1 2 1 . 1 5 . 0 1 2 . 1
I 2 '3 6 =? 2 5 0 0 6 . 3 2 5 . 7 H . 8 1 0 . 0 2 1 . 6 5 . 0 1 2 . 1
i . � - 3 <JU 1 5 0  0 7 . 7 1 7 . 4 3 . 7 7 . 3 2 2 . 3 5 . 0 1 2 . 1
1 7 ^ 3 10 8 5 . 0 3 . 2 2 . 0 2 .  1 2 2 . 3 5 . 0 1 2 . 1
- �- ^  o 2 5 0 0 6 . 0 2 4 . 1 4 . 6 9 . 5 2 2 . 3 5 . 0 1 2 . 1
, 3  3 2 5 C 0 1 5 . 5 1 2 . 7 3 . 5 5 . 5 2 7 . 3 7 . 1 1 4 . 7
i ? j  3 3 G 0 1 6 . 0 7 . 3 3 . 0 3 . 9 2 2 . 3 5 . 0 L 2 .  1
17 6 4 1 0 0 0 8 . 9 1 3 . 3 3 . 4 5 . 6 2 2 . 3 5 . 0 1 2 . 1

�7 12 5 6 10 8 5 . 0 3 . 2 2 . 1 2 . 1 2 2 . 3 5 . 0 1 2 . 1
12 5 7 3 4 6 2 . 0 4 . 7 2 . 7 3 .  1 2 0 . 7 r (�%5 • \J 1 2 . 1

; 1 2 6 5 4. 1 5 0 0 1 3 . 5 3 6 . 1 6 . 8 1 4 . 1 2 1 . 5 3 . 0 "  .  4
1 2 6  I •A. 2 5 0 0 1 2 . 6 7 9 . 4 1 1 . 2 2 3 . 8 1 9 . 0 2 . 5 7 .  Q
1 2 6 2 * 1 5 C 0 . 1 2 . 2 3 1 . 3 5 . 9 1 2 . 6 2 1 . 5 3 . 0 9 , 4
> . 263 1 6 8 5 . 0 3 . 5 2 . 3 2 . 4 2 7 . 3 7 . 1 1 4. .  7
* •  ̂4 9 9 2 6 . 5 4 . 0 2 .  1 2 . 4 2 2 . 3 5 . 0 I ? . 1
i ;•4 r: 1 7 7 5 7 . 1 2 0 . 7 4 . 3 5 . 7 2 1 . 6 5 . 0 1 2 . 1

2 20 2 1 . 5 6 . 7 2 . 7 3 . 5 2 L .  1 5 . 0 1 2 . 1
l I 2 7 3 1 5 0 0 1 0 . 6 2 6 . 1 5 . 0 1 0 . 5 2 1 . 9 5 . 5 1 2 . 9

~ , 4 C C 0 4 . 6 3 0 . 3 5 . 5 1 1 . 7 2 2 . 3 5 .  G 1 2 . 1
; • 1 "! p 7 0 0 2 0 . 0 2 0 . 2 4 . 1 8 . 3 1 8 . 3 2 . 5 7 . 3

v*.-r 7 0 0 2 3 . 5 2 4 . 3 4 . 8 1 0 .  1 1 0 . 3 2 . 5 4 - 9
i * • z  3  0 7 0 0 3 1 . 0 3 0 . 4 6 . 9 1 4 . 1 1 6 . 3 2 . 5 6 . 7
!: ar 4 0 0 4 1 . 0 1 6 . 0 2 . 9 6 . 1 1 5 .  1 2 . 9 7 . 9

1 2 9  3 r- 4 0 0 3 6 . 5 1 4 . 1 2 . 5 5 .  3 1 8 . 7 4 . 2 ! 0 . 7
A, 1 6 6 1 . 0 3 . 3 2 . 1 2 . 2 3 7 . 6 7 . 5 1 7 . 5

‘ I ' u ) \ A. 9 5 0 1 3 . 4 1 3 . 4 2 . 6 5 . 2 3 0 . 3 4 . 8 1 3 . 3
1 1 0  4 $ 1 6 1 1 0 . 0 3 . 8 2 . 2 2 . 5 1 1 . 6 2 . 5 5 . 5
[ P 4 1 5  0 0 1 6 . 5 ' 4  7 . 3 8 . 6 1 7 . 9 8 . 2 2 . 5 4 . 4

. 1 10 6 A. 1 5 0 0 9 . 6 2 2 . 8 4 . 5 9 . 3 3 7 . 3 8 . 0 1 8 . 4
1 50 ? 7 0 0 2 0 . 5 2 0 . 9 4 . 0 p . 6 2 0 . 2 2 . 7 .  6

; 1 • '; : t ' > - 2 5 0 0 9 . 7 4 9 . 4 8 . 2 1 6 . 9 2 6 . 1 4 .  C 1 1 . 4

: 7  11 7 0  0 3 1 . 0 3 0 . 4 0 . 9 1 4 . 1 9 . 0 2 . 5 4 . 5
i ! *5 £ 2 5 0 0 1 1 . 3 6 4 . 8 9 . 7 2 0 . 4 1 7 .  1 2 . 5 7 . 1

1 ; i *7 -A. 16 1 1 5 . 0 3 . 9 2 . 3 2 . 5 1 2 . 1 2 . 5 6 . 5
S 6 \ 'y *» 16 1 3 0 . 0 4 . 0 2 . 3 2 . 6 1 0 . 2 2 . 5 5 . 3
i  '> i  f ft 7 0 0 1 8 . 0 1 7 . 7 3 . 7 7 . 5 2 1 . 8 3 . 0 9 . 4

I - l 6

------------------------------- -- - - - ------

• 
• 

• 
• 

- -- "i: 1.,LU,. 

~, 12l2 
:; 121 S 

;_? z;; 
..... ll2) 

' j 

~:~ ~rj 

t,,'4() 

i? _:; 1 
\ }_ 5 4 

L:'55 

t253 

1262 

i Z :'C 
u,;;; 

t l r; i7 
! --~ 0 }. 

i 104 

* 400 
500 

1000 
* 2500 

82 
7CO 
220 

* -~'>CO 
~ 25(;0 

lOCO 
14 
50 
34 

2000 
* g50 

25CO 
1000 

* 25!JO 

l 0 
~ 2500 

sco 
300 

1000 
lO 
34 

~ 1')00 
* 25(10 
* 15CO 

16 
qg 

,., ... 

... 
·r 

* 

1775 
220 

lS<JO 
4CCC 

700 
700 
7CO 
400 
400 

16 
9':>0 

16 
1500 

~ lSCO 
,;- 7'10 

7CO 
... 2500 

* 16 
~ 16 

70J 

WNOG OPERATE 
ARNG CURRENT 

38.5 
21.5 
11 ~o 

7.0 
28o0 
19.5 
21.5 

6.1 
6.0 
8.9 

59.0 
95.0 
50 .. 5 

6.9 
13.3 

7.7 
10.7 
6.3 
7.7 

85.0 
6.0 

15.5 
16.0 

8.q 
85.0 
62.0 
1.30 5 
12 .. 6 
12.2 
85.0 
26.5 

7.1 
21. '."> 

10.6 
4.6 

20.0 
23. !:> 
31.0 
41.0 
36.5 
61.0 
13.4 

110.0 
16 .. 5 

9.6 
20.5 

9.7 
31.0 
11., 

115.0 
13-0. 0 

18.0 

OPERATE TI~[ 
~AX ,-,IN AVG 

15.0 2.7 
18.4 1+.3 
17.l 3.9 
29.4 7.5 

4.8 2.7 
19.6 4.0 

6.7 2.7 
24.6 4.7 
?4.l 4.6 
13.3 3.4 

4.6 2.7 
2.1 0.6 
4.4 2.7 

20.0 ~-q 
13.1 2.6 
31.6 o.l 
16.5 3.8 
25.7 4.9 
17.4 3.1 

3.2 2.0 
?4.l 4.6 
12.7 3.5 

7.3 3 .. 0 
13.3 3.4 

3.2 2.1 
4.7 2~7 

16.l 6.8 
79.lt 11.2 
31.3 'J.9 

3.5 2.3 
4.0 2.1 

28.7 4.1 
6.7 2.7 

26.l -5.0 
30.1 5.5 
20.2 1-ta 1 
24.1 4.8 
30.4 6.q 
16 .. 0 2.q 
14.l 2.5 

1.3 2.1 
13.4 2.6 

3.8 2.2 
·4 7. 3 S. 6 
22.8 4.5 
20.9 ,,.C 
43 .. 4 8.2 
30.4 b.9 
64.8 1.7 

3.g 2.1 
4.0 ?.3 

17.7 3.7 

5.6 
'3 • l 
7.3 

ll.6 , . () 
8.1 
3. ':J 
q_7 

9.':> 
5.6 
1.0 
(). 8 
2.9 
,-"l. 0 
5.2 

l2.9 
7. l 

tC.tJ 
7. 3 
2. l 
9.5 
5. ') 
3.9 
5.6 
2.1 
3. l 

14. 1 
? 3. '3 
12.6 

2.4 
2.4 
a.7 
3. 'J 

10.5 
11. 7 

R .. 3 
l C. l 
14.l 

6.1 
5.3 
?.2 
5.2 
2.5 

17.9 
:1 • ·, 

16.9 
14.1 
20.4 

2.5 
?.6 
7. j 

- I-16 -

RELEASE T1t.1E 
MAX ~IN AVG 

28.9 
17.9 
20.6 
21.1 
2 2. , 
21.l 
21. L 
16.3 
27-. 3 
22.3 
21. '1 
22.} 
21.1 
22.1 
21.6 
27.3 
21. 1 
21-6 
22.1 
22.3 
22.3 
27.3 
22.3 
22.1 
22.3 
20.7 
21.5 
1 c; • 0 
2 l. ':> 
27., 
22.3 
2 l. 1J 

2 l. l 
21.9 
22.3 
18.1 
10.3 
16.3 
l ':i. 1 
18. 7 

37.6 
30.3 
11.6 

8.2 
37.1 
20.2 
26~1 

9.0 
l 7. 1 
12. 1 
10.2 
21.8 

4.8 
2.5 
4.2 
5.0 
5.C 
':) • 5 
s.o 
7. 5 
5.0 
':,. 0 
':>.5 
'>. C 
5.0 
., . r 
'5. C 
7.1 
5.0 
5.C 
5.0 
5.0 
5.[ 

7.1 
:, • C 
5.0 
5.C 

l.O 
7. l 
5.C 

5. n 
5.5 
'.). G 
2.? 
?.5 
2.5 
2.q 
4.2 
7.5 
4.8 
2.5 
2.5 
8.0 
,!_. 7 
4.C 
2.5 
2.5 
2.5 
2.5 
"3.0 

13.1 
6.R 

10. g 
12. 1 
12. i 
12. q 
12. l 
l 7 .. 5 
12.l 
12. l 
12.g 
12. l 
12. l 
12. l 
12. 1 
14. 7 
12. L 
1 2. 1 
12.1 
12. 1 
l 2 • l 
14.7 
l Z. l 
12. l 
l 7. l 
1 Z • l 

7.Q 

L?. l 
1?. l 
l .? • l 
12. Y 
l?. l 

7.1 

17. s 
11.3 

":, • 5 
4.4 

11. ,.; 

9.4 



W N D G  O P E R A T E  O P E R A T E  T I M E  R E L E A S E  T I ^ E

C ODE R E S ARN G C U R R E N T MAX MI N AVG MAX MI N AVG

U 1 3 1 8 £ 2 5 0 0 8 . 9 4 1 . 7 7 . 5 1 5 . 2 3 2 . 0 6 .  I 1 4 . 7
U 1 3 1 9 $ 1 5 0 0 1 1 . 7 2 9 . 6 5 . 6 1 2 . 0 2 1 . 8 3 . 0 9 . 4
U 1 3 2 0 * 9 5 0 2 0 . 0 2 2 . 8 4 . 2 8 . 4 2 1 . 8 3 . 0 9 . 4
U 1 3 2 ? * 9 5 0 3 0 . 0 4 0 . 8 6 . 5 1 3 . 7 1 6 . 2 2 . 5 6 . 7
U 1 3 2 3 A

V* 1 5 0 0 1 2 . 3 3 1 . 7 6 . 0 1 2 . 7 2 4 . 1 3 . 4 1 0 . 5
l i 1 32 A A

V 1 5 0 0 2 1 . 5 6 9 . 4 1 1 . 9 2 5 . 5 8 . 7 2 . 5 4 . 4
u 1 3 2 5 4 0 0 4 5 . 0 1 7 . 5 3 . 2 6 . 9 1 0 . 2 2 . 5 4 . 6
u 1 3 2 6 * 7 0 0 2 1 . 0 2 1 . 5 4 . 3 8 . 8 1 8 . 0 2 . 5 7 . 3
u 1 3 2 8 T 4 0 0 3 2 . 5 1 2 . 1 2 . 3 4 . 6 2 1 . 0 2 . 7 8 . 6
u 1 3 2 9 A

•v- 2 5 0 0 8 . 6 3 9 . 5 7 .  1 1 4 . 6 2 6 . 9 4 . 0 1 1 . 9
u 1 3 3 0 AT - 9 5 0 2 3 . 5 2 8 . 5 5 .  C 1 0 .  1 1 9 . 6 2 . 7 8 . 6
u 1 3 3 1 £ 16 1 3 0 . 0 4 . 0 2 . 3 2 . 6 1 0 . 4 2 . 5 4 . 9
u 1 3 3 2 1 5 0 0 2 2 . 5 7 5 . 1 1 2 . 7 2 7 . 5 1 9 . 3 2 . 5 7 . 5
u 1 3 3 3 � 7 0 0 2 9 . 0 2 9 . 0 6 . 3 1 3 . 0 1 7 . 5 2 . 5 7 . 6
u 1 3 3 4 A 9 5 0 1 3 . 6 1 3 . 7 2 . 6 5 . 3 1 9 . 4 3 . 9 1 0 . 0
u 1 3 3 6 16 1 2 0 . 0 3 . 9 2 . 3 2 . 5 1 8 . 7 4 . 2 1 0 . 7
u 1 3 3 7 * 4 0 0 6 0 . 5 2 2 . 2 4 . 6 9 . 7 9 . 2 2 . 5 4 . 6
u 1 3 3 8 1 0 0 0 1 0 . 6 1 6 . 3 3 . 8 7 . 0 2 6 . 9 4 . 0 1 1 . 9
u L 3 3 9 4 0 0 0 7 . 4 7 0 . 1 9 . 8 2 0 . 7 3 6 . 6 8 . 0 1 8 . 4
u 1 3 4 0 A 9 5 0 2 6 . 0 3 2 . 9 5 .  5 1 1 . 5 1 0 . 3 2 . 5 5 . 5
u 1 3 4 1 * 9 5 0 3 1 . 0 4 2 . 8 6 . 7 1 4 . 3 8 . 2 2 . 5 4 . 5
0 1 3 4 2 A 7 0 0 2 9 . 0 2 9 . 0 6 . 3 1 3 . 0 1 7 . 5 2 . 5 7 . 6
u 1 3 4 4 1 5 0 0 1 8 . 5 5 6 . 0 9 . 8 2 0 . 6 2 1 . 6 2 . 6 9 . 1
u 1 3 4 5 4 0 0 4 1 . 5 1 6 . 2 2 . 9 6 . 2 1 0 . 7 2 . 5 4 . 9
u 1 3 4 6 4 0 0 2 5 . 0 8 . 8 1 . 9 3 . 3 4 1 . 1 9 . 8 2 0 . 9
u 1 3 4 7 16 1 1 5 . 0 3 . 9 2 . 3 2 . 5 1 1 . 7 2 . 5 5 . 5
u 1 3 4 8 * 16 1 7 0 . 0 3 . 9 2 . 4 2 . 9 9 . 1 2 . 5 4 . 5
u 1 3 4 9 4 0 0 3 3 . 5 1 2 . 6 2 . 3 4 . 8 1 3 . 2 2 . 5 6 . 0
u 1 3 5 0 3 4 6 5 . 5 4 . 8 2 . 8 3 .  1 1 3 . 9 3 .  1 7 . 6
u 1 3 5 4 A 4 0 0 2 9 . 5 1 0 . 8 2 .  1 4 . 2 2 9 . 3 4 . 8 1 3 . 3
u 1 3 5 5 4 CO 3 6 . 5 1 4 . 1 2 . 5 5 .  3 1 1 . 6 2 . 5 5 . 5
u 1 3 5 6 � 4 0 0 3 6 . 0 1 3 . 8 2 . 5 5 . 2 1 3 . 6 3 . 1 7 . 6
u 1 3 5 7 16 13 5 . 0 4 . 0 2 .  3 2 . 6 1 C .  7 2 . 5 4 . 9
0 1 3 5 8 A

-r- 16 8 0 . 0 3 . 3 2 . 0 2 . 2 2 1 . 1 5 . 0 1 2 . 1
u 1 159 £ 16 1 0 5 . 0 3 . 8 2 . 2 2 . 5 1 6 . 3 3 . 2 8 . 6
u 1 3 6 0 * 4 0 0 3 1 . 5 1 1 . 7 2 . 2 4 . 5 2 8 . 9 4 . 8 1 3 . 3
u 1 3 6 1 * 4 0 0 3 4 . 0 1 2 . 8 2 . 4 4 . 8 1 9 . 6 2 . 5 7 . 3
u 1 3 6 2 * 4 0 0 3 0 . 5 1 1 . 2 2 . 2 4 . 3 1 4 . 2 2 . 5 6 . 7
u 1 3 6 3 A

f 7 0 0 2 0 . 0 2 0 . 2 4 . 1 8 . 3 1 1 . 8 2 . 5 5 . 5
u 1 3 6 4 * 4 0 0 3 0 . 0 1 1 . 0 2 .  1 4 . 3 1 2 . 1 2 . 5 6 . 5
u 1 3 6 6 4 0 0 2 5 . 5 9 . 0 1 . 9 3 . 4 1 6 . 7 3 . 2 8 . 6
u 1 3 6 7 4 0 0 2 7 . 5 9 . 9 2 . 0 3 . 8 1 4 . 2 3 .  1 7 . 6
u 1 3 6 8 4 0 0 3 8 . 5 ' 1 5 . 0 2 . 7 ' 5 . 6 1 1 . 3 2 . 5 5 . 2
u 1 3 6  9 16 1 0 5 . 0 3 . 8 2 . 2 2 . 5 2 1 . 0 2 . 7 8 . 6
u 1 3 7 0 * 16 7 3 . 5 3 . 4 2 . 2 2 . 3 2 9 . 3 4 . 8 1 3 . 3
u 1 3 7 1 $ 16 7 5 . 0 3 . 4 2 . 2 2 . 3 1 2 . 9 3 . 9 1 0 . 0
u 1 3 7  3 * 9 5 0 1 2 . 8 1 2 . 7 2 . 5 5 . 0 2 6 . 8 8 . 0 1 5 . 1
u 1 3 7 5 A 7 C 0 1 6 . 5 1 6 . 0 3 . 5 6 . 7 2 9 . 3 4 . 8 1 3 . 3
u 1 3 7 7 4 0 0 4 5 . 5 1 7 . 6 3 . 2 7 . 0 1 1 . 2 2 . 5 5 . 5
u 1 3 7 9 * 16 1 1 5 . 0 3 . 9 2 . 3 2 . 5 1 3 . 8 2 . 5 6 . 7
u 1 3 8  I * 4 0 0 4 4 . 5 1 7 . 3 3 . 2 6 . 8 1 0 . 1 2 . 5 4 . 6
u 1 3 8 2 � 16 1 5 5 . 0 4 . 0 2 . 4 2 .  7 1 3 . 6 2 . 6 7 . 1

1 -1 7

WNOG OPERATE OPERATE TIME RELE.ASE TI 1-' E 
CODE RES ARNG CURRENT f-lAX r,t IN AVG MAX fJ IN AVG 

u LH8 * 2500 8.9 41.7 7. 5 15.2 32.0 6.1 14.7 
u 1319 * 1500 11.7 zg.6 5.6 12.0 21.8 3.0 q_4 

u 1 320 * 950 20.0 22.8 4.2 8.4 21.8 3.0 9.4 
u 13?2 * 9'>0 30.0 40.8 b .. 5 l 3. l 16.2 2.5 6.7 
u l 32 3 .... 1500 12.3 31.7 b.O 12.7 24.l ].4 1().5 .... 

• u 1324 ... 1500 21.5 69.4 11.g 25.5 8.7 2.5 4.4 '" 
lJ L325 400 45.0 17.5 3.2 6.') 10.2 2.5 4.6 
u 1326 * 700 21.0 21.5 4a3 8.8 18.0 2.5 7.3 
u 132 R .... 4CO 32.5 12.l 2.1 4.6 21. 0 2.7 8.6 .,. 

u 1329 ... 2500 8.6 39.5 7 .. l 14.6 26.q 4.0 1 l • r; .... 
u 1330 * q50 23.5 28. 5 5.C 10.1 19.6 2.7 8.6 

I 

u 13 31 ... 16 130.0 4.0 2.1 2.6 10.4 2.5 4.9 .,. 

u 1132 * 1500 22.5 75.l 12.7 27.5 19.3 2 • '> 7.5 

• u 1313 * 100 29.0 29.0 6.3 11~0 17.5 2.5 7.6 
u 1334 * 950 13.6 13.7 2.6 5.1 19.4 ,_g 10.0 
u 1336 * 16 120.0 3.9 2.3 2.s 18.7 4.2 lO. 7 
u 1337 * 400 60.5 22.2 4.6 q_7 9.2 2.5 4.6 
u 1338 1000 10.6 16.3 3.P 7.0 26.9 4.C 11.9 
u 1339 4000 7.4 70.l 9.8 20 .. 7 36.6 8.0 18.4 
u 1340 ... 950 26.0 32.9 ., . 5 11. 3 10.1 · 2. 5 5.5 .,. 

u 1341 * 950 31.0 42.8 6.7 14.3 8.2 2.5 4.5 
u 1342 ... 700 29.0 29.0 6.3 13.0 17.5 2.5 7.6 ... 
u 1344 1500 18.5 56.0 9.8 20.6 21. 6 2.6 q. L 

u 1345 400 41.5 16.2 2.q 6.2 10.7 2.5 4.9 
u 1146 400 25.0 8.8 1 .. 9 3.] 41.1 Y.8 20.g 
u 1347 16 115.0 3.9 2.3 2. 5 11. 7 2.5 'j. 5 

u 1348 * 16 170.0 3~g 2 .. 4 2.8 g. 1 2.5 4.5 
u 1349 400 33.5 12.6 2.3 4.8 13.? ?.5 6.0 
u 1350 34 65.5 4.8 2.8 3. l 13. 9 3. l 7.6 
u 1354 .... 400 29.5 10.8 2. 1 4.2 29.1 4. ~] n. 1 '" 
u 1355 ,, 00 36.5 14.l 2.5 5 .. 3 11.6 2.5 5.5 
u 1156 * 400 36.0 13.8 2.5 5.2 13.6 3. 1 7.6 
u 1157 16 135.0 4.0 2.3 2.6 lC.7 2.5 4.9 
u 1358 ... 16 80.0 3.3 2.0 2.2 21. 1 5.0 12.1 .... 
u 1359 * 16 105 .. 0 3.8 2.2 2. '> 16.3 3.? e.6 
u 1360 * 400 11.5 11. 7 2.? 4.5 28.9 4.R 11. ·3 
u 1361 * 400 34.0 12.B 2.4 4.8 19.6 2. 5 7.8 
u 1362 * 400 30.5 11.2 2.2 4.3 14.2 2.5 6.7 
u 1363 .... 700 20.0 20.2 4.1 R.3 11. 8 2.5 5.5 • ... 
u 1364 * 400 30.0 11.0 2.1 4 .. 3 12. l 2.5 6.5 
u 1366 400 25.5 9.0 1.9 3.4 16.7 3.2 8.6 
u 1367 400 27.5 9.9 2.0 3.8 14-2 3. 1 7.6 
u 1368 400 38.5 ·15.0 2.7 5.6 11.3 2.5 5.2 
u 1169 16 105.0 3.8 2.2 2.5 21. 0 2.1 8.6 
u 1370 * 16 73.5 3.4 2.2 2.] 2 q. 3 4.8 13.3 
u 1371 * 16 75.0 3.4 2.2 2.3 l ~ . q 3.9 10.0 
u 137 3 * 950 12.8 12.7 2.5 5.0 26.8 d.O 15.1 • u 1375 * 7CO 1.6.5 16.0 3.5 6.7 29.3 4.8 13.3 
u 1377 * 400 45.5 17.6 3.2 7.0 11.2 2.5 5.5 
u li79 * 16 115.0 3.9 2.3 2.5 13.8 ?.5 f..7 
u 1381 * 400 44.5 17.3 3.2 6.8 10.1 2.5 4.6 
u 1382 * 16 155.0 '•. 0 2.4 2.1 13.6 2.6 7. 1 
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WNDG OP E RAT E OPERAT E U W t  K t L t A i t

CODE RES ARNG C URR E NT MAX MI N AVG MAX MI N AVG

U 1 3 8 3 16 1 7 0 . 0 3 . 9 2 . A 2 . 3 9 . 5 2 . 5 A
U 1 38 A � 16 1 A 5 . 0 A .  0 2 . 3 2 . 7 1 0 . 2 2 . 5 A
U 1 3 8 6 -T* AGO 3 7 . 0 1 A .  3 2 . 6 5 .  3 1 1 . 5 2 .  5 5
U 1 3 8  7 �JL 9 5 0 2 3 . 0 2 7 . 7 A .  8 9 . 8 1 A .  8 2 . 8 7
U 1 3 8 9 AGO 2 8 . 0 1 0 . 1 2 . 0 3 . 9 1 5 . 6 2 . 8 7
U 1 3 9  0 A 00 3 A . 5 1 3 . 1 2 .  A A .  9 1 1 . 7 2 . 5 6
U 1 3 9 1 9 5 0 1 3 . 6 1 3 . 7 2 . 6 5 . 3 3 C .  3 A .  8 13
U 1 3 9 2 J. AGO 2 8 . 0 1 0 . 1 2 . 0 3 . 9 2 A .  9 3' .  A 10
U 1 3 9  3 # 7 C 0 1 7 . 0 1 6 . 6 3 . 5 7 . 0 1 9 . 2 5 .  A 11
U 1 39 A A 16 8 5 . 0 3 . 5 2 . 2 2 .  A 1 6 . 7 3 . 2 8
U 1 3 9 6 * A 00 A 1 . 0 1 6 . 0 2 . 9 6 . 1 9 . 9 2 . 5 A
u 1 3 9 8 $ 16 1 1 0 . 0 3 . 8 2 . 2 2 . 5 n .  i 2 . 5 5
u 1 3 9 9 * 16 1 7 5 . 0 3 . 9 2 .  A 2 . 8 9 . 6 2 . 5 A

u 1 A 01 * 16 1 3 5 . 0 A .  0 2 . 3 2 . 6 1 0 . 6 2 . 5 A
u 1 AO 3 A 0 0 0 8 . 6 1 2 . 1 2 6 . 2 1 5 . 1 3 . 9 9
u 1A0A $ 16 1 A 5 . 0 A .  0 2 . 3 2 . 7 8 . 2 2 . 5 A

u 1 A 0 5 X 16 1 7 5 . 0 3 . 9 2 .  A 2 . 3 7 .  A 2 . 5 A
u 1 AO 6 JL. 7 0 0 1 8 . 0 1 7 . 7 3 . 9 7 . 5 2 7 . 1 A . 2 12
u 1 AO 7 X 9 5 0  • 1 7 . 0 1 8 . 3 3 . 3 6 . 9 2 2 . 5 3 . 0 9
u 1 A 0 8 XV ' AGO A 2 . 0 1 6 .  A 2 . 9 6 . 3 1 2 .  3 2 . 5 6
u 1 A 12 JU 9 5 0 1 9 . 5 2 2 . 0 3 . 8 8 . 2 ' 1 5 .  1 2 . 9 7
u 1A 1 A z 7 0 0 3 7 . 0 3 A . 7 5 .  2 1 7 .  A 1 5 . 7 2 . 5 6
u 1 A 1 5 X A 0 0 A 2 . 5 1 6 . 6 3 . 0 6 .  A 9 . 3 2 . 5 A
u 1 A 16 AO GO 6 . 5 5 3 . 5 8 .  A 1 7 . 5 3 2 . 5 6 .  1 1A
u 1 A 1 8 * 16 1 A 0 . 0 A .  0 2 . 3 2 . 6 9 . 9 2 . 5 A
u 1 A21 * 2 5 0 0 1 3 . 8 9 7 . 5 1 2 . 5 2 7 . 6 1 6 . 3 2 . 5 6
u 1 A 22 1 0 0 0 2 5 . 0 A 2 . 6 ' 5 . 8 1 9 . 6 1 6 . 5 2 . 5 6
u 1 A? 3 7 0 0 3 A . 0 3 2 . A 5 . 2 1 5 . 8 1 5 . 0 2 . 5 6
u 1 A2 A 5 0 0 3 8 . 0 2 5 . 0 A .  A 1 3 .  1 1 A .  3 2 . 5 5
u 1 A 2 6 * 7 0 0 2 5 . 0 2 5 . 6 A . 3 1 1 . 0 1 8 . 9 2 . 6 p
u 1 A 2 7 XT* 9 5 0 2 A . 0 2 9 . 3 5 . 1 1 C .  A 1 8 . 9 2 . 5 g

u I A 3 0 XT AOO A 1 . 0 1 6 . 0 2 . 9 6 . 1 2 1 . 6 3 .  1 9
u 1 A 3 2 2 0 0 3 5 . 5 8 . 0 2 . 5 3 .  A 2 0 .  A 2 . 7 g

u 1 A 3A 7 00 2 3 . 5 2 A .  3 A . 8 1 0 . 1 1 9 . 3 2 . 5 b

u 1 A 36 7 0 0 3 A .  5 3 2 . 8 7 . 8 1 6 .  1 1 5 .  1 2 . 5 6
u 1 A 3 7 A 5 0 2 9 . 0 2 1 . 3 A . 9 9 . 9 2 1 .  A 2 . 9 6

u 1 A 38 A 50 2 A .  0 1 8 . 3 A . 2 7 . 0 1 8 . 3 2 . 5 7
u 1 A 39 16 1 6 5 . 0 A .  0 2 .  A 2 . 8 1 6 . 5

in•<\j 6
u I A A I 5 0 0 1 1 . 0 a . a 3 . 0 A .  2 2 9 .  3 A .  3 13
u I A A 2 16 1 9 5 . 0 3 . 7 2 . 5 2 . 9 8 . 7 2 . 5 A

u 1 A A 3 9 5 0 2 5 . 0 3 1 . 0 5 . 3 1 0 . 9 1 0 . 5 2 . 5 A

u I  AAA 2 5 0 0 1 2 . 3 7 5 . 6 1 0 . 13 2 2 . 9 1 9 .  A 2 . 5 8
u 1 AA 8 A 5 0 2 3 . 0 1 7 . 5 A .  1 7 .  A 1 1 . 0 2 . 5 5

u 1 A 50 ACOO 8 . 9 • ** 1 2 . 3 2 7 . 8 2 0 . 5 2 . 8 8
u 1 A 51 AOOO 8 .  1 8 7 . 3 I 1 .  1 2 3 . 7 2 6 . 7 A .  2 12
u 1A 52 AOCO 5 . 8 A 2 . 9 7 . ^ 1 5 . 2 A 7 . 8 1 0 . 8 2A
u 1 A 5 A AOOO A . 8 3 2 . 2 5 . 8 1 2 . 2 2 8 . 3 7 .  1 1A
u 1 A 55 X 2 5 0 0 8 . 9 A 1 . 7 7 . 5 1 5 . 2 2 0 . 6 2 . 7 8
u 1 A5 7 1A5 A O . O 3 . A 3 . 0 A .  1 2 3 . 7 • 3 . 0 10
u 1A5R 2 5 0 0 1 2 . 0 7 2 . 3 1 0 . 5 2 2 . 1 2 3 . 6 3 . 2 10

* *  S e e  l a s t  p a g e  f o r  s p e c i a l  l i s t i n g .

-  I - l 8  -

7
6
5
5
5
5
3
5
A

6
6
7
6
9
I
A
2
A
A

?
9
l5
6
7
6
7
1
0
7
1
L
7
6
5
2
5
3
7
3
A

9
A

7
9
A

5
7
6
0
3

WNDG OPERATE OPEKATE Tl Mt r<t:Lt:A~t I l Mt: 

CODE RES ARNG CLRRENT MAX IV 1 N AVG ~AX ~IN AVG 

u 1383 * 16 170.0' 3.9 2.4 2.3 q_5 2.5 4.7 
u 13134 * 16 145.0 4.0 2.3 2.7 10.2 2.5 4.6 
u 1386 * 400 37.0 14.3 2.6 5. 3 11.5 2.5 5.5 
u 11.q 7 * q50 23.0 27.7 4.8 <J • H 14.8 2. i3 7.5 
u 1389 400 28.0 10 .1 2.0 3.-} 15.6 2.8 7.5 
u 13qo 400 34.'J 13.l 2.4 4_q 11. 7 2.5 6.5 

• u 11q1 * g50 13.6 13.7 2.6 5.3 1C.3 4.e 11.i 
u 13Q2 * 400 28.0 10.1 2.0 3.9 ?4.9 .f. 4 10.5 
u 1393 * 7CO 17.0 16.6 3.5 7.0 1.:;. 2 5.4 11.4 
u 1394 ... 16 85.0 3 . 'j 2.2 2.4 16.7 1.2 e.6 ... 
u l3q6 * 400 41. 0 16.0 2.9 6.1 q_g 2.5 4.6 
u 1398 * 16 110.0 3.8 2.2 2.5 11. l 2.5 5.7 
u 1399 * 16 175.0 3. <J 2.4 2.8 9.6 2.5 4.6 
u 1401 * 16 135.0 4.0 2.3 2.6 10.6 2-5 4_g 

• u 14()3 4000 8.6 ** 12.1 26.2 15.l ).9 9.l 
u 1404 * 16 145.0 4.0 2.1 ?.7 a.2 2.5 4.4 

u 1405 * 16 175.0 3.9 2.4 2.,3 7.4 2.5 4.2 
u 1406 * 7CO 18.0 17.7 j.9 7 . 'J 27.l 4.2 12.4 
u 1407 * 950 17.0 18.3 3.3 6. 01 22.5 3.0 9.4 
u 1408 ... 4()0 42.0 l6.4 2.q 6.~ 12. ~ 2.5 6.2 ,. 

u 1412 * q50 19.5 22.0 3.A R.2 15.l 2.9 7.9 
u 14 l.4 * 700 37.0 34.7 '>. 2 17.4 15.7 2 • 'J 6. 'j 

u 1415 * 400 42.5 16.6 3.0 6.4 9.3 z.5 4.6 

u 1416 40CO 6 • '> 53.5 8.4 l 7. ':S 32.5 6 .. l 14.7 
u 1418 * 16 140.0 4.0 2.3 2.6 q_q 2.5 4.6 
u 1421 * 2500 13.8 q 7. 5 12.5 27.6 16.3 2.5 6. 7 
u 1422 1000 25.0 42.6 5.8 • 19. b 16.5 2.5 c.7 
u 1423 700 34.0 32.4 ~-2 15.8 15.0 2.5 6.0 
u 1424 500 38.0 25.0 4.4 11.1 14.3 2.5 5. 7 
u 1426 * 700 25.0 25.6 4.1 11.c lR.9 2 c::; . , R.l 
u 1427 * 950 24.0 29.3 5.1 10.4 18.9 2.5 8.l 
u 1430 * 400 41.0 16.0 2.q 6.1 21. 6 ~. l 9.7 
u 1432 200 35.5 a.a 2.5 1. 4 20.4 2.7 2.6 
u 14 34 700 23.5 .2 4 .. 3 4.8 10.l 19.3 2.5 b.5 
u 1436 700 34.5 32.8 7.8 16 .. l 15. l 2.5 6.2 
u 1437 450 zq.o 21.1 4.0 9.Y 21.4 2.q q. 5 

u 1438 450 24.0 18.3 4.? 7.f} lR.3 2.5 7.3 
u 1439 16 165.0 4.0 2.4 2.8 16.5 2.5 6.7 
u 144 L 5CO 11.0 8 .. 4 1.0 4.2 zq.3 4. il l 1. 1 
u 1442 16 195.0 3.7 2.5 2.9 e.1 2.5 4.4 

• u 1443 950 25.0 31.0 ? • 3 10.9 10.5 2.5 4.9 
u 1444 2':>IJ0 12.3 75.6 10. Q 2 2. '.:j 19.4 2.5 8.4 
u 1448 450 23.0 17.5 4.1 7.4 11.0 2.5 5.7 
u 1450 4CCO 8.9 *" • 71" 12.3 27.8 20.5 2.8 8~9 
u 1451 4000 8.1 87.3 11. 1 21.7 26.7 4.2 12.4 
u 1452 40CO 5.8 42.9 7.4 15.~ 47.8 lC.8 24.5 
u 14">4 4000 4.8 12.2 S.R 12.2 28.3 7. 1 14.7 
u 145':> * 2500 8. q 41.7 7. '> 15.2 20.o 2.1 8.6 

• u 1457 145 4().0 8.4 3. (1 4.l 21.7 · 3. G 10.0 
u 145R .c'>CO 12.0 72.3 10.5 22.1 21.6 3.2 l O. 3 

** See last page for special listing. 
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C O D E R E S
WNDG
A R N G

O P E R A T E  
C U R R E N  T

O P E R A T E  T I N E  
MA X VI- V  A V G

R E L E A S E  T I M E  
M A X V I N AV G

u 5 6 2 0 0 0 P 1 2 . 0 4 4 . 2 7 . 5 1 5 . 5 1 0 . 1 2 . 5 5 . 2

u 7 3  ' Jr 7 0 0 P 5 9 . C 3 2 . 0 5 . 5 1 1 . 5 2 0 . 4 3 . 0 9 . A

u 7 8 * 7 0 0 S 3 9 . 5 3 2 . 7 5 . 6 1 1 . 3 2 0 . 4 3 . 0 9 .  A

u 8 9 JL 7 0 0 P 3 4 . 5 2 6 . 9 A . 8 9 . 9 2 0 . 0 2 . 7 8 . 6

u 8 9 Jr 7 0 0 S 3 4 . 5 2 7 . 1 4 . 8 I  0 . 0 2 0 . 0 2 . 7 8 . 6

u 9 0 JL
V 8 5 0 P 1 7 . 0 1 5 . 2 2 .  H 5 . 8 2 7 . 3 4 . 0 1 1 . 9

u 9 0 JwT* 1 7 5 0 s 1 3 . 8 2 8 . 3 4 . 4 9 . 2 2 7 . 3 4 .  C 1 1 . 9

u 9 1 7 0 0 p 1 9 . 5 1 0 . 6 1 . 8 3 . 7 3 6 . 3 7 . 5 1 7 . 5
u 9 L 5 5 0 0 s 6 . 8 2 9 . 5 5 .  1 1 0 . 4 3 6 . 3 7 . 5 1 7 . 5

u 1 0 2 * 8 5 0 p 2 2 . 0 2 1 . 5 3 . 8 9 . 0 2 4 . 1 3 . 4 1 0 . 5

u 1 0 2 JU 1 7 5 0 s 1 8 . 0 4 9 . 5 6 * 1 1 3 . 0 2 4 . 1 3 . 4 1 0 . 5
u 1 0 0 4. 8 5 0 p 1 9 . 0 1 7 . 7 3 . 2 6 . 6 2 9 . 3 4 . 9 1 3 . 3

u . 1 0  1 ? 1 7 5 0 s 1 5 . 5 3 5 . 8 5 . 0 1 0 . 6 2 9 . 3 4 . 8 1 3 . 3

u 1 1 C 2 0 0 0 p 1 5 . 5 6 9 . 6 1 0 . 2 2 1 . 6 9 . 9 2 . 5 4 . 6
u 11 I JLV 3 5 0 p 2 3 . 0 2 2 . 9 4 . 0 8 . 4 2 3 . 3 3 . 4 1 0 . 5

u i l l A1* 1 7 5 0 s 1 9 . 0 5 6 . 9 6 . 5 1 4 . 2 2 3 . 3 3 . 4 1 0 . 5
u 1 1 6 8 5 0 p 3 5 . 5 3 7 . 0 5 . 1 1 0 . 9 2 3 . 4 3 . 2 1 0 . 2
u 1 1 6 1 2 0 0 s 2 6 . 5 5 1 . 1 7 . 3 1 5 . 6 2 3 . 4 3 . 2 1 0 . 2
u 1 1 7 * 8 5  0 p 2 7 . 5 2 8 . 8 5 . 0 1 0 .  3 1 6 . 9 2 . 5 7 .  i

u 1 1 7 JLV 17  5 0 s 2 1 . 0 8 0 . 3 7 . 3 1 6 . 9 1 6 . 9 2 . 5 7 . 1
u 1 2 5 1 0 0 0 p 1 2 . 6 2 0 . 3 5 . 4 9 . 7 3 6 . 3 7 . 5 1 7 . 6

u 1 2 6 1 C 0 0 p 1 4 . 6 2 4 . 4 5 . 0 1 0 . 2 2 3 . 5 4 . 8 1 3 . 3

u 1 2 7 JL 3 5  0 p 2 0 . 5 1 9 . 5 3 . 4 7 . 6 2 6 . 5 4 . 0 1 1 . 9

u 1 2  7 j l 1 7 5 0 s 1 7 . 0 4 3 . 5 5 . 6 1 1 . 9 2 6 . 5 4 . 0 1 1 . 9

u 1 4 5 1 5 0 0 p 1 8 . 0 2 9 . 0 4 . 9 1 0 .  1 2 6 . 5 A .  0 1 1 . 9

u 1 4 5 1 4 0 0 s 2 1 . 5 4 0 . 6 4 • 9 1 0 . 4 2 6 . 5 A .  0 1 1 . 5

u 1 6 1 1 0 0 0 p 1 2 . 8 2 0 . 7 4 . 4 8 . 9 1 5 . 7 3 . 9  . 9 .  L

u 1 6 9 1 0 0 0 p 1 9 . 5 1 9 . 8 3 . 3 6 . 9 4 0 . 4 8 .  A 1 9 . 8
u 1 6 9 2 7 0 0 s 1 1 . 4 5 0 . 7 6 . 5 1 4 . 0 4 0 . 4 8 .  A 1 9 . 9

u 1 7 0 5 4 p 1 5 0 . 0 2 . 8 0 . 8 1 .  1 2 9 . 9 4 . 8 1 3 . 3

u 1 7 0 4 9 9 Z P / S 1 8 .  1 8 . 9 2 .  1 3 . 7 2 8 . 9 A .  8 1 3 . 9

u 1 7 0 4 9 9 U P / S 2 1 . 0 1 3 . 2 3 .  1 5 . 0 2 8 . 9 A .  8 1 3 .  3

u 1 8 4 1 0 0 0 p 1 7 . 0 2 9 . 4 8 . 9 1 2 . 4 1 4 . 8 2 . 5 7 . 2

u 1 8 6 8 5 0 p 1 4 . 3 9 . 7 1 . 3 3 . 7 3 7 . 6 7 . 5 1 7 . 5

u 1 8 6 1 2 0 0 s 1 0 . 7 1 3 . 0 2 . 5 5 . 1 3 7 . 6 7 . 8 1 7 . 5

u 2 1 2 3 5 0 p 2 9 . 0 1 0 . 2 2 . 2 4 . 0 2 6 . 9 4 . U 11 . 9

u 2 1 2 2 4 0 0 s 1 4 . 3 5 3 . 4 6 . 0 1 3 . 4 2 6 . 9 4 . 0 1 1 . 9

u 2 1 5 * 1 0 0 0 p 1 6 . 5 1 5 . 7 2 .  7 5 . 6 3 3 . 1 6 . 1 1 4 . 7
u 2 1 5 JL

r 2 7 0 0 s 9 . 6 3 5 . 2 5 . 3 1 1 . 1 3 3 . 1 6 . 1 1 4 . 7

u 2 2 4 4. 8 5 0 p 2 4 . 0 2 4 . 2 4 . 2 8 . 3 2 1 . 5 3 . 0 9 . 4
u 2 2 4 3 1 7 5 0 s 1 9 . 5 6 1 . 0 6 . 7 1 ^ . 8 2 1 . 5 3 . 0 9 . 4

u 2 2 5 4 9 p 9 0 . 0 2 . 9 1 . 1 1 . 3 2 0 . 0 5 . 4 I 1 . 4
u 2 2 5 54 s 9 0 . 0 . 3 . 0 0 . 9 � 1 . 2 2 0 . 0 5 . 4 1 1 . 4

u 2 2 9 5 4 0 p 4 0 . 0 1 3 . 0 2 .  a 4 . 9 2 1 - 5 3 .  C 9 .  A

u 2 44 8 5 0 p 1 7 . 0 1 5 . 2 2 . 8 5 . 3 2 6 . 4 3 . 5 1 1 .  1.
u 2 4 4 1 7 5 0 s 1 3 . 2 2 6 . 1 4 . 2 8 . 7 2 6  . A 3 . 5 11 .  L
u 2 4 7 JL*r 8 5 0 p 2 3 . 5 2 3 . 5 4 . 1 P . 6 1 1 . 0 2 . 8 5 . 7

u 2 4  7 JL 1 7 5 0 s 1 3 . 5 5 3 . 2 6 . 3 1 3 . 6 1 1 . 0 2 . 5 5 .  7

u 2 4 8 1 3 0 0 p 1 9 . 0 3 2 . 1 7 . 0 1 0 . 7 1 2 . 4 2 . 5 6 . 5

u 2 4 8 1 4 0 0 s 1 2 . 5 1 5 . 8 2 . 5 5 . 4 1 2 . 4 2 . 5 6 * 5

u 2 6 0 X
V- 8 5 0 p 1 9 . 0 1 7 . 7 3 . 2 6 . 6 3 2 . 5 6 .  1 1 4 . 7

- t r — 2-60 -- 1 7 5 0 ---------- 5------- 1 ^ -5 ---- ----- 3- 5 . 8 -----f w U ___ 1 0 . 6 ___ 3 2 . 5 6 . 1 1A .  7

1 - 2 0

WNDG CPERATE OPERATE TI I-' f: RELEASE TI,~ E 
coo:: RES ARNG CURRENT M/i. X v I :\J AVG MAX IV l !\ AVG 

u 56 2000 p 12.0 44.2 7.5 15.5 l O. l 2.5 5.2 
u 78 * 70G p 39.G 32.0 5.5 l l. 5 20.4 1.0 q_4 

u 78 * 700 s 3q_5 32*7 5.6 11-~ 20.4 1.0 Q.4 

u p.g * 7;JO p 34.5 26.9 4.P Y.9 20.0 Z .. 7 H.6 
u 89 * 700 s 34.5 27.1 4. ,'-j lo. u 20.0 2.1 R.6 

• u QO * 850 p 17.0 15.2 2.H 5.8 27.1 4.C 11 • , 

u q () * 1750 s 13.8 28.3 4.4 Q.2 2 7. 1 4.C 11 • ·1 

u q1 700 p 19.5 10.6 l.>:l 3.7 36.3 7.5 17. :j 

u <)l 110() s 6.8 29.5 5. l 10.4 36.1 7.5 17 .5 
u 102 * 850 p 22.0 21.5 1 . P. A.() 24.l ].4 lC.5 
u 102 * 17">0 s 18. 0 49.5 6 • l l 3. 0 24.l 3.4 lJ. '"J 

u 10 J 4 850 p 19.0 17.7 1.2 6.6 29.1 4. " 11.1 ... 
·U l<H * 1750 s 15.5 35.8 5.() 10.6 29.3 4.q 13. -~ 

u llC 2000 p 15.5 69.6 l O .. 2 71.6 9.9 ") C 4.6 • (_ • :> 

u 11 l * 850 p 23.0 2 2. '1 4.0 3.4 21.1 1.4 1 ;J. ~ 

u 111 * 1750 s 19.O 56.9 6.5 l 4. 2 2-~. 3 'i. 4 10. 'S 

u 116 850 p 35.5 37.0 5. 1 10.-=} 23.4 3.2 10.2 
u 116 12CO s 26.5 5 1. l 7.1 15.o 23.4 3.2 1r..2 
u ll 7 * 850 p 27.5 28.8 ?.G l f". 3 16.q '2 C. . ~ 7. i 

u 11 7 .... 1750 s 21. 0 80.8 7.3 16.~ 1 6 • q 2.5 7.l ... 
u 1?5 1000 p 12.6 ? 0. ·3 5.4 e.1 36.3 7.S l 7. ') 
u 1?6 lCOO p 14.6 24 • 1t >j • C 10.2 2 Q' ._ . ) 4.P l i .. ) 

u 12 7 * 350 p 20.5 1g_5 3.4 7.4 26.5 4.0 l 1 • -1 

u 12 7 ... 1750 s 17.0 4 3. 5 ~-t l 1 . I 26.5 4.0 l l . J ,. 
u 14':> l1CO p 18.() 29.0 4.9 10. l 2 6. ':> l,. C l l . ·l 

u 145 1400 s 21.5 40.6 4. g 10.4 26.5 4.G 11. S 
u 16! 1000 p 1 2 .. 8 20.7 4.4 8. ·-] 1 5 • 7 3 • ~) •-} • t 

u 16<.J 1000 p 19.5 19.8 3. -, 6.Y 4'J.4 ,2. 4 l,. iJ 

u lf>9 27CO s 11. 4 50.7 6.5 14.i) 40,. 4 8.4 r::i. ~ 

u 170 34 p 150.0 2.8 0.8 l.l 2 e .. -, 4. /:\ 1,.1 
u 170 449 ZP/S 18. l 8.8 2. l ~. 7 2H.0 4.::, l 1. l 

u 170 419 UP/S 21.0 l ~. Z 3. 1 'i.c 29.l 4. Q 11. 1 

u 184 irrno p 17.0 29.4 ., • q 12.4 1',. ~ 2.5 7.2 
u 186 8 50 p 14. 3 9.7 l.3 1.7 3 7. Li 7.5 17.5 
u 186 12CO s 10.7 13.0 2.s 5. l 3 7. t- 7. 'j 1 7. 1

) 

u 212 350 p 29.0 10.2 2.2 4.U 2 6. ·~ 4.ll 11 • q 

u 212 2400 s 14.3 53.4 6.C 11.4 26.<J • 4. C 11. ' ➔ 

u 215 * 1000 p 16.5 15.7 2.7 'j. 6 31.l l, • 1 14.'7 

u 215 ... 27CO s 9.6 35.2 5.3 l 1. 1 :n. l t. 1 1 l+. 7 ... • u 224 ~ 850 iJ 24.0 24.2 4.2 e.s 2 t. 5 3.U 'j. 4 
u 224 * 1750 s 19.5 61. 0 6.7 l 4 • iJ 21.5 "3. (1 q_4 

u 225 4q p 90.0 2.g 1..1 1.3 20.0 5.4 l l. 4 

u 22':> 54 s 9O.O . 3.0 () . ·.:} l. l 20.0 ':'>.4 ll.4 
u 22'} 140 p 40.0 13.0 2 • I. 4. ·J 21. ':i 3.C q_4 

u 244 850 p 17.0 15.2 2.P 5.3 26.4 3.5 11 .. L 
u 244 1750 s 13.2 26.l 4.2 H. 7 26.4 3.~ 11 . l 

u /4 7 * 8SO p 23.5 23.5 4. l P 0 6 11.0 2. ':> 5. 7 

• u 24 7 ... l 7'j0 s 18.5 53.2 6.1 l3.6 1 l • 0 .? • 'j 5. 7 , .. 
u 248 l3CO p 19.0 32.l 1.n l r,. 7 12.4 2.5 6.5 
u ?48 1400 s 12. ':l 1:). 8 2.5 5.4 12.4 2. 'i 6.5 
u 260 ... 850 p 1 q. 0 17.7 3.2 6.6 32. 5 6. l 14.7 -,. 

u 260 * 1750 s 15.S 35.a 5 0 ]Q.6 32. ':> 6. l 14. 7 
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WNOG O P E R A T E O P E R A T E  T I M E R E L E A S E TI f - ' E
C OD E R E S ARN G C U R R E N T MAX V I N AVG V A X V I N AVG

U 2 6  i * 8 5 0 P 1 7 . 0 1 5 . 2 2 . 8 5 . 8 3 7 . 0 7 . 5 1 7 . 5
U 2 6 1 * 1 7 5 0 S 1 3 . 3 2 8 . 3 4 . 4 9 . 2 3 7 . 0 7 . 5 1 7 . 5
u 2 6  6 1 5 5 P 5 8 . 5 1 0 . 8 3 . 0 5 . 0 1 7 . 4 2 . 5 7 . 3
u 2 6 6 3 8 5 I P / s 2 5 . 5 8 . 8 1 . 9 3 . 4 1 7 . 4 2 . 5 7 . 3
u 2 6  6 3 8 5 U P / S 3 6 . 0 1 8 . 5 4 . 4 8 . 9 1 7 .  ^ 2 . 5 7 . 3
u 2 7 1 8 5 0 p 1 9 . 5 1 8 . 2 3 . 2 6 . 9 2 9 . 3 4 . 8 1 3 . 3
u 2 7 1 �A 1 7 5 0 s 1 6 . 0 3 8 . 2 5 . 2 1 1 . 0 2 9 . 3 4 . 8 1 3 . 3
u 2 7 2 �r 8 5 0 p 1 3 . 5 1 1 . 5 2 . 3 4 . 5 3 3 . 1 6 .  1 1 4 . 7
u 2 7 2 A-*• 1 7 5 0 s 1 1 . 0 1 9 . 8 3 .  3 7 . 0 3 3 .  1 6 .  1 1 4 . 7
u 2 7 3 1 5 5 p 4 1 . 0 7 . 8 2 . 5 3 . 6 2 0 . 7 2 . 8 8 . 9
u 2 7 3 3 8 5 Z P / S 1 8 . 0 5 . 9 1 . 6 2 .  A 2 C . 7 2 . 8 8 . 9
u 2 7 3 3 8 5 U P / S 2 5 . 5 1 3 . 6 3 . 3 5 . 9 2 0 . 7 2 . 8 8 . 9
u 2 7 4 1 5 5 p 4 7 . 5 9 . 3 2 . 7 4 . 1 2 3 . 9 3 . 5 1 1 . 0
u 2 7 4 3 8 5 Z P / S 2 2 . 4 7 . 7 - 1 . 8 2 . 9 2 3 . 9 3 . 5 1 1 . 0
u 2 7 4 3 3 5 U P / S 3 1 . 0 1 6 . 7 3 . 9 7 . 6 2 3 . 9 3 . 5 1 1 . 0
u 2 8 9 1 5 5 p 3 9 . 0 7 . 4 2 . 4 3 . 4 2 4 . 7 3 . 5 1 1 . 0
u 2 8 9 3 8 5 Z P / S 1 7 . 4 5 . 6 1 . 5 2 . 3 2 4 . 7 3 . 5 1 1 . 0
u 2 8  9 3 8 5 U P / S 2 4 . 5 1 3 . 0 3 . 3 5 . 6 2 4 . 7 3 . 5 1 1 . 0
u 2 9 0 1 5 5  ' p 4 2 . 0 8 . 1 2 . 5 3 . 6 2 6 . 7 4 . 2 1 2 . 4
u 2 9 0 3 8 5 Z P / S 1 9 . 2 6 . 4 1 . 6 2 . 5 2 6 . 7 4 . 2 1 2 . 4
u 2 9 0 3 8 5 U P / S 2 6 . 5 1 4 . 2 3 . 4 6 . 1 2 6 . 7 4 . 2 1 2 . 4
u 2 9 2 1 5 5 p 3 8 . 0 7 . 1 2 . 4 3 . 4 2 9 .  t 5 . 0 1 3 . 7
u 2 9 2 3 8 5 Z P / S 1 7 . 4 5 . 6 1 . 5 2 . 3 2 9 . 1 5 . 0 1 3 . 7
u 2 9 2 3 8 5 U P / S 2 4 . 0 1 2 . 7  . 3 . 2 5 . 4 2 9 . 1 5 . 0 1 3 .  7

u 2 9 4 1 5 5 p 4 1 . 0 7 . 8 2 . 5 3 . 6 2 4 . 7 3 . 5 1 1 . 0
u 2 9 4 3 8 5 Z P / S 1 8 . 5 6 . 1 1 . 6 2 . 4 2 4 . 7 3 . 5 1 1 . 0
u 2 9 4 38 5 U P / S 2 5 . 5 1 3 . 6 3 . 3 5 . 9 2 4 . 7 3 . 5 1 1 . 0
u 2 9 6 1 5 5 p 4 5 . 5 8 . 9 2 . 6 3 . 9 2 0 . 5 2 . 8 8 . 9
u 2 9 5 3 8 5 Z P / S 1 9 . 8 6 . 7 1 . 7 2 . 6 2 0 . 5 2 . 8 8 . 9
u 2 9 5 3 8 5 U P / S 2 8 . 0 1 5 .  1 3 . 6 6 . 5 2 0 . 5 2 . 8 8 . 9
u 2 9 6 1 0 0 0 p 1 4 . 0 1 2 . 7 2 . 3 4 . 6 3 3 .  1 6 . 1 1 4 .  1

u 2 9 6 2 7 0 0 s 8 . 2 2 6 . 4 4 . 5 9 . 2 3 3 . 1 6 . 1 1 4 . 7
u 3 0 0 Jr-1“ 8 5 0 p 2 0 . 0 1 8 . 8 3 . 3 7 .  1 2 1 . 3 3 . 0 9 . 4
u 3 0 0 $ 1 7 5 0 s 1 6 . 0 3 8 . 2 5 . 2 1 1 . 0 2 1 . 8 3 . 0 9 . 4
u 3 0 4 1 3 C 0 p 2 2 . 5 4 3 . 9 b • ^ 1 3 . 3 2 8 . 0 4 . 2 1 2 . 4
u 3 0 4 1 4 0 0 s 2 7 . 0 '  V -V- 6 « A 1 5 . 3 2 8 . 0 4 . 2 1 2 . 4
u 3 0 6 � 1 0 0 0 p 1 2 . 5 1 1 . 0 2 . 0 4 .  1 3 7 . 6 7 . 5 1 7 . 5
u 3 0 6 2 7 0 0 s 7 . 0 2 0 . 9 3 . 6 7 .  7 3 7 . 6 7 . 5 1 7 . 5
u 3 3 6 8 5 0 p 1 7 . 5 1 5 . 8 2 - 9 6 . 0 2 5 . 3 3 . 4 1 0 . 5
u 3 3 6 17 5 0 s 1 3 . 5 2 7 . 2 4 . 3 8 . 9 2 5 . 3 3 . 4 1 0 . 5
u 3 4 6 * 1 0 0 0 p 1 7 . 5 1 7 . 0 2 . 9 6 . 1 3 7 . 0 7 . 5 1 7 . 5
u 3 4 6 .A

* ir 2 7 0 0 s 1 0 . 3 4 0 . 8 5 . 8 1 2 . 1 3 7 . 0 7 . 5 1 7 . 5
u 3 5 0 2 6 5 Z P / S 1 5 . 9 2 . 6 0 . 9 1 . 2 4 0 . 3 9 . 8 2 0 . 9
u 3 5 0 2 6 5 U P / S 2 2 . 5 5 . 6 1 . 8 2 . 5 4 C .  1 9 . 8 2 0 . 9
u 3 6 8 •AV 8 5 0 p 1 4 . 1 1 2 . 1 2 . 4 4 . 8 2 0 . 0 5 . 4 1 1 . 4
u 3 6 8 4: 1 7 5 0 s 1 1 . 5 2 1 . 1 3 . 5 7 . 4 2 0 . 0 5 . 4 1 1 . 4
u 3 7 3 8 0 0 p 3 3 . 0 3 6 . 8 7 .  1 1 4 . 9 1 6 . 5 2 . 5 7 . 1
u 3 7 5 3 0 0 p 2 2 . 5 9 . 4 3 . 0 4 . 4 3 6 . 3 7 . 5 1 7 . 5
u 3 7 6 3 0 0 p 2 2 . 5 9 . 4 3 . 0 4 . 4 3 2 . 5 6 . 1 1 4 . 7
u 3 8 5 7 3 0 p 1 5 . 5 1 1 . 7 2 .  3 4 . 6 2 9 . 8 4 . 8 1 3 . 3
u 3 8 9 8 5 0 p 3 0 . 5 2 8 . 6 4 . 3 9 . 0 2 8 . 7 5 . 0 1 3 . 7
u 3 8 9 1 2 0 0 s 2 2 . 0 3 7 . 0 5 . 8 1 2 .  L 2 8 . 7 5 . 0 1 3 . 7

* * S e e * l a s t  p a g e f o r  :s p e c i a l l i s t i n g .

1 - 2 1

WNDG UPERATE OPERATE T Ir-'E RELEASE TI r.• E 
CODE RES ARNG CUR~ENT r,!AX I-' IN AVG MAX r-' l N 4VG 

u 261 * 850 p 17.0 15.2 2.8 5.8 37.0 7.5 17.5 
u 261 * 1750 s 11.8 28.3 4. ,. q • 2 17.0 7.5 17.5 
u 266 155 p 58.5 10.8 3.0 5.0 17.4 2. 5 7. "i 

u 266 385 ZP/S 25.5 8.8 l.9 3.4 17.4 z.s 7.3 
u 2 t, 6 185 UP/S 36.0 18 .. 5 4.4 8.9 17.4 2.5 7., 
u 2 7l ... 850 p 1q.5 18.2 3.2 6. ➔ 2CJ. 3 4.R 1 3. -~ .... 

• u 271 * 1750 s 16.0 38.2 5.2 11.0 29.3 4. P. 13. 1 
u ?72 ... 850 p 13.5 11.5 2.3 4. ':i 33.1 b. l 14.7 ... 
u 272 * 1750 s 11.0 19.8 3.3 7.0 3 3. l 6. 1 14.7 
u 273 155 p 41. 0 7.8 2.5 3.6 20.7 2 ~ 

• J 8.9 
u 273 385 ZP/S 18.0 5.9 1.6 2.4 2G.7 2.B E.9 
u 273 185 UP/S 25.5 11.6 3.3 5. ') 20.7 2.8 g_q 

u 274 155 p 47.5 9.3 2.7 4.1 21. 9 3.5 11.0 
u 274 385 ZP/S 22.4 7.7 -1. 8 2. '1 23.4 1.5 ll.O 

• u 274 385 UP/S 31. 0 16.7 3_q 7.6 23.Y 1.5 11.c 
u 28CJ l '5 5 p 39.0 7.4 2.4 3.4 24.7 3.5 11.,0 

u zsq 385 ZP/S 17.4 5.6 1. 5 2.3 24.7 3 • '5 ll.O 
u 28) 385 UP/S 24.5 11.0 3.1 '). 6 24.7 1.5 11 .o 
u 2qo 15 5 • p 42.0 8.1 2.5 3.6 26.7 4.2 12.4 
u 29() 385 U;IS 19.2 • 6 .4 1.6 2 • ') 26.7 4.2 12.4 
u 2 gt) 385 UP/S 26.5 14.2 3.4 6. l 26.7 4.2 12.4 
u 292 155 p 38.0 7 a 1 2.4 3.4 2 q. t 5.r l 3. 7 
u zg2 385 lP/S 17.4 5.6 L.5 2. ~ 21.l 5.0 l 3. 7 
u zq2 385 UP/S 24.0 12.7 1.2 5.4 29.l 5.0 11. 7 
u 2'14 155 p 41. 0 7.8 2.5 3.6 24.7 3. 5 l 1 • l~ 

u 294 385 ZP/S 18.5 6 .. 1 1.6 2.4 24.7 3 • 'j 11.0 
u 7g4 385 UP/S 25.5 l 3. 6 3o3 S.9 24.7 3. 5 11 .. c 
u zq'j 155 p 45.5 8 .. 9 2.6 "i. g 2n.s 2.8 8.9 
u 295 385 ZP/S 19.8 6.7 l. 7 ?.6 2n.5 2.8 a.9 
u 295 385 UP/S 28.0 l 5. l ~. 6 6.6 2C.5 2.9 e. -1 

u 296 1000 p 14.n 12.7 2.1 '• • b 31.1 6. 1 14. 7 
u 296 27CO s 8.2 26.4 4.S 9.2 3 3. 1 6. 1 14.7 
u 300 J, 850 ? 20.0 18.8 3.3 7. l 2 l .. q 3.0 -~. 4 .... 
u '.\00 * 1750 s 16.0 38.2 5.2 11.<l 21.8 3.0 q .4 

u l04 13CO p 22.5 43.9 b • ~ 1 -S. 3 28.0 4. :z l2o4 
u 104 1480 s 27.0 -"-~--~(- 6.4 lS.3 28.0 4.2 12.4 
u 306 * 1000 p 12.5 11.0 2.0 4. l 37.6 7. ':J l7o5 
u 306 * 2700 s 1.0 20.9 ~-6 7. 7 37.6 7.5 17.5 
u :B6 850 p 17.5 15.8 2.9 6.0 25.3 3.4 10. 5 
u 336 1750 s 13.5 21.2 4.3 8. ,J 25.3 3.4 l n • ') • u 346 * 1000 p 17.5 17.0 2.9 h.l 37.0 7.5 17.5 
u 346 * 2700 s 10.3 40.8 5.8 12.1 37.0 7.5 1 7. ':> 

u 350 265 ZP/S 15.Y 2.6 (J.q 1.2 40.1 CJ • 8 20.q 
u 350 265 UP/S 22.5 5.6 1.8 2.5 40. -S 9.8 ?o.q 
u 368 ... 850 p 14 .. 1 12.1 2.4 4.8 2J.O 5.4 11 • 4 .,. 

u 368 * 17')0 s 11.5 2 l. l 3.5 7.4 20.0 5.4 11.4 
u '.\73 800 p 33.0 36.8 7. l l 4. -, 16.5 2.5 Ll 
u 375 3CO p 22.5 9.4 Lf1 -4_4 36.3 7.5 l 7. ':> 

• u 376 300 p 22.5 9.4 3.0 4.4 32.5 6.1 14.7 
u 185 7BO p 15.5 11.7 2. 1 4.b 21.H 4. B 11.1 
u 389 850 p 30.5 28.6 4.1 q.o 2P.7 ', • C 13.7 
u 389 1200 s 22.0 37.0 5.8 12. L 28.7 'j • u 13.7 

** See•last page for special listing. 
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WNDG O P E R A T E O P E R A T E  T I M E R E L E A S E T I M E
C O D E R E S ARNG C U R R E N T MAX MI N AV G MAX MI N AV G

U 3 9 6 8 7 5 S 3 4 . 0 2 4 . 7 2 . 4 5 . 2 1 6 . 3 3 . 2 8 . 6
U 3 9 7 8 7 5 S 2 7 . 0 1 5 . 4 1 . 9 3 . 9 1 9 . 4 3 . 9 1 0 . 0
U 3 9 8 14 P 1 3 0 . 0 2 . 3 1 . 2 1 . 3 2 6 . 5 4 . 0 1 1 . 9
U 3 9 8 1 0 0 0 s 1 9 . 5 1 6 . 2 2 . 6 5 . 5 2 6 . 5 4 . 0 1 1 . 9
U 3 9 9 14 p 1 3 5 . 0 2 . 4 1 . 2 1 . 3 2 8 . 9 4 . 8 1 3 . 3
U 3 9 9 1 0 0 0 s 2 3 . 0 2 0 . 8 3 . 2 6 . 7 2 8 . 9 4 . 8 1 3 . 3
U 4 0 0 14 p 1 3 0 . 0 2 . 3 1 . 2 1 . 3 2 1 . 6 5 . 0 1 2 . 1
U 4 0 0 1 0 0 0 s 2 2 . 0 1 9 . 3 3 .  1 6 . 4 2 1 . 6 5 . 0 1 2 . 1
U 4 0 1 3 0 0 p 2 8 . 5 1 2 . 6 3 . 4 5 . 5 2 4 . 3 3 . 5 1 1 . 0
U 4 0 2 14 p 12 5 . 0 2 . 3 1 . 2 1 . 3 1 6 . 3 3 . 2 8 . 6
u 4 0 2 1 0 0 0 s 2 1 . 0 1 8 . 0 2 . 9 6 . 0 1 6 . 3 3 . 2 8 . 6
u 4 0 9 * 8 5 0 p 2 3 . 5 2 3 . 7 4 . 1 8 . 7 1 6 . 3 2 . 5 6 . 4
u 4 0 9 $ 1 7 5 0 s 1 9 . 0 5 6 . 9 6 . 5 1 4 . 2 1 6 . 3 2 . 5 6 . 4
u 4 1 4 $ 1 0 0 0 p 2 1 . 0 2 2 . 0 3 . 6 7 . 5 2 9 . 5 5 . 0 1 3 . 7
u 4 1 4 * 2 7 0 0 s 1 2 . 3 6 1 . 9 7 . 3 1 5 . 8 2 9 . 5 5 .  G 1 3 . 7
u 4 2 9 1 3 0 0 p 2 6 . 0 5 8 . 8 7 . 6 1 6 . 6 2 5 . 2 3 . 5 1 1 . 1
u 4 2 9 1 4 0 0 s 2 7 . 5 6 . 6 1 5 . 8 2 5 . 2 3 . 5 1 1 .  1
u 4 4 8 8 5 0 p 3 1 . 0 2 9 . 4 4 . 4 9 .  1 2 1 . 0 2 . 8 9 . 0
u 4 4 8 1 2 0 0 s 2 3 . 5 4 1 . 4 6 . 2 1 3 .  1 2 1 . 0 2 . 8 9 . 0
u 4 5 4 1 0 0 0 p 1 4 . 8 2 4 . 9 5 . 0 1 0 . 4 2 9 .  1 5 . 0 1 3 . 7
u • 4 5 5 1 0 0 0 p 1 4 . 0 2 3 . 1 4 . 8 9 . S 2 6 . 5 4 . 0 1 1 . 9
(J 4 6 2 1 0 0 0 p 1 3 . 8 2 2 . 7 4 . 7 9 . 6 3 6 . 0 8 . 0 1 8 . 4
u 4 6 3 1 0 0 0 p 1 2 . 7 2 0 . 5 4 . 4 8 . 8 3 2 . 5 6 . 1 1 4 . 7
u 4 6 4 1 0 0 0 p 1 4 . 7 2 4 . 7 5 . 0 1 0 . 3 2 6 . 1 4 . 0 1 1 . 9
u 4 6 5 1 0 0 0 p 1 3 . 6 2 2 . 3 4 . 7 9 . 4 3 2 . 0 6 . 1 1 4 . 7
u 4 6 6 1 0 0 0 p 1 3 . 0 2 1 . 0 4 . 5 9 . 0 3 6 . 6 8 . 0 13 . 4
u 4 7 1 3 5 0 p 2 4 . 5 1 0 . 4 2 . 7 4 . 3 2 9 . 3 4 . 8 1 3 . 3

u 4 7 1 1 1 5 0 s 2 5 . 0 2 9 . 5 3 . 6 7 . 7 2 9 . 3 4 . 8 1 3 . 3
u 4 7 2 34 p 7 0 . 0 3 . 8 2 . 1 2 . 4 2 8 . 5 4 . 8 1 3 . 3
u 4 7 8 8 5 0 p 3 4 . 0 3 4 . 4 4 . 9 1 0 . 3 3 4 . 5 6 . 7 1 6 . 7
u 4 7 8 A 1 2 0 0 s 2 5 . 5 4 7 . 5 6 . 9 1 4 . 7 3 4 . 5 6 . 7 1 6 . 7
u 4 7 9 A-�*r 8 5 0 p 2 4 . 0 2 4 . 2 4 . 2 8 . 8 1 3 . 4 2 . 5 7 .  L
u 4 7 9 £ 1 7 5 0 s 1 9 . 5 6 1 . 0 6 . 7 1 4 . 8 1 8 . 4 2 . 5 7 . 1
u 4 9 0 1 0 0 0 p 1 2 . 6 2 0 . 3 4 .  3 8 . 7 3 6 . 3 7 . 5 1 7 . 5
u 4 9 1 9 5 0 p 2 0 . 5 2 3 . 6 4 . 1 8 . 6 1 6 . 4 3 . 4 9 . 1
u 5 0 7 1 0 0 0 p 1 8 . 0 1 8 . 9 3 . 4 7 . 2 3 6 . 3 7 . 5 1 7 . 5
u 5 0 7 1 0 0 0 s 1 9 . 0 2 0 . 3 3 . 7 7 . 7 3 6 . 3 7 . 5 1 7 . 5
u 5 1 1 1 1 0 0 p 1 5 . 5 1 6 . 7 3 . 0 6 . 2 4 1 . 1 9 . 8 2 0 . 9
u 5 1 1 1 1 0 0 s 1 6 . 5 1 8 . 1 3 . 2 6 . 8 4 1 . 1 9 . 8 2 0 . 9
u 5 1 2 1 1 0 0 p 1 7 . 5 1 9 . 6 3 . 5 7 . 2 3 2 . 5 6 . 1 1 4 . 7
u 5 1 3 1 1 0 0 p 2 1 . 0 2 5 . 6 4 . 4 8 . 9 2 8 . 9 4 . 8 1 3 . 3
u 5 1 3 1 1 0 0 s 2 2 . 5 2 8 . 6 4 . 7 9 . 6 2 3 . 9 4 . 8 1 3 . 3
u 5 2 7 1 1 0 0 p 2 1 . 0 2 5 . 6 4 . 4 3 . 9 2 3 . 7 3 . 4 1 0 . 5
u 5 2 7 1 1 0 0 s 2 2 . 5 2 8 . 6 4 . 7 9 . 6 2 3 . 7 3 . 4 1 0 . 5
u 5 3 2 * 8 5 0 p 1 9 . 0 1 7 .  7 3 . 2 6 . 6 2 9 . 3 4 . 8 1 3 . 3
u 5 32 * 1 7 5 0 s 1 5 . 5 3 5 . 8 5 . 0 1 0 . 6 2 9 . 3 4 . 8 1 3 . 3

u 5 5 1 1 0 0 0 p 1 8 . 5 1 8 . 3 3 .  1 6 . 5 2 4 . 9 3 . 4 1 0 . 5
u 5 5 1 2 7 0 0 s 1 0 . 8 4 5 . 0 6 . 1 1 2 . 9 2 4 . 9 3 . 4 1 0 . 5
u 5 5 6 5 0 0 p 2 3 . 5 1 7 . 2 3 . 8 7 . 4 2 1 . 5 3 . 0 9 . 4
u 5 5 6 3 0 0 s 8 0 . 0 1 6 . 6 2 . 1 4 . 5 2 1 . 5 3 .  C 9 . 4
u 5 7 1 3 4 p 7 0 . 5 2 . 5 1 . 2 1 . 4 3 6 . 3 7 . 5 1 7 . 5
u 5 7 1 1 5 0 0 s 1 2 . 5 1 8 . 6 3 .  1 6 . 7 3 6 . 3 7 . 5 1 7 . 5

S e e l a s t  p a g e f o r s p e c i a l l i s t i n g .

1 -2 2

----

WNDG OPERATE OPERATE TIME RELEASE TIME 
CODE RES ARNG CURRENT MAX ,-, IN AVG fl AX t-' IN AVG 

u 3q6 875 s 34. 0 24.7 2.4 5.2 16. 1 3.2 8.6 
u 397 875 S· 27.0 15.4 l. g 3.9 l q .. 4 3.9 10.0 
u 398 14 p 130.0 2 .. 3 1.2 1.3 26.5 4.0 11.9 
u 398 1000 s 19.5 16.2 2.6 5.~ 26.5 4.0 11.9 
u 199 14 p 135.0 2.4 1.2 1. 3 28.9 4.8 13.3 

• u 39q 1000 s 23.0 20.8 3.2 6.7 28.9 4.8 11.1 
u 400 14 p 130.0 2.3 l.2 1.3 21.6 5.0 l 2. l 
u 400 1000 s 22.0 19.3 3.1 6.4 21.6 5.(1 12.1 
u 401 300 p - 28. 5 12.6 3.4 5.5 24.3 3.5 tl.O 
u 402 14 p 125.0 2.3 L. 2 L.3 16.3 3.2 8.6 
u 402 1000 s 21.0 18.0 l.9 6.0 16.3 3.2 s. 
u 409 * 850 p 23.5 23.7 4.1 8.7 U:. 3 2.5 6.4 
u 409 * 1750 s 19.0 56.9 6.5 14.2 16.3 2.5 6.4 

• u 414 * 1000 p 21.0 22.c 3.6 7.5 29.5 'J. 0 11.7 
u 414 * 2700 s 12.3 61.9 7.3 15.8 29.':i '>. C 1 -~. 
u 429 1300 p 26.0 58.8 7.6 16.6 25.2 3.5 lt. l 
u 429 1400 s 27.5 ** 6.6 15.B 25.2 3.5 11. 1 
u 448 850 p 31.0 29.4 4.4 9.1 21.0 2.e s.c 
u 448 1200 s 23.5 41.4 6.2 13.1 21.0 2.8 9.0 
u 454 1000 p 14.8 24.9 5.0 10.4 29.1 ':i. 0 11.7 
u • 455 1000 p 14.0 23.l 4.8 9.8 26.5 4.0 11 .9 

u 462 1000 p 13.8 22.7 4.7 9.6 36.0 8.0 18.4 
u 463 1000 ,., 12.7 20.5 4.4 8.8 32.5 6.1 14. 7 
u 464 1000 p 14. 7 24.7 5.C 10.3 26.l 4.0 11.q 
u 465 1000 p l 3 .. 6 22.3 4.7 9.4 32.0 6.1 14. 7 
u 466 1000 p 13.0 21.0 4.5 9.0 36.6 q_u 18.4 
u 471 350 p 24.5 10.4 2.1 4.3 29.3 4.8 13.1 
u 4 71 1150 s 25.0 29.5 3.6 7. 7 2g.1 4.8 13.3 
u 472 34 p 10.0 3.8 2.1 2.4 28.5 4.8 11.3 
u 478 850 p 34.0 34.4 4.g 10.3 34.5 6.7 16.7 
u 478 A 1200 s 25.5 47.5 6.q 14.7 34.5 6.7 16.7 
u 479 ,._ 850 p 24.0 24.2 4.2 8.8 18.4 2.5 7. t ,.. 

u 479 * 1750 s 19.5 61.0 6.7 14.8 18.4 2.5 7. l 
u 4go 1000 p 12.6 20.3 -4. 1 8.7 36.3 7.5 17.5 
u 491 950 p 20.5 23.6 4.1 8.b 16~4 3.4 9 .. l 
u 507 1000 p 18.0 18.q 3.4 1.2 36.3 7.5 17.5 
u 507 1000 s 1 g. 0 20.3 3.7 7.7 36.3 7.5 l 7. 'j 

u 5ll 1100 p 15.5 16.7 3.0 6 • 2. 41.l g_g .70.~ 
u 511 1100 s 16.5 18.1 3.2 6.8 41.1 9.8 20.9 • u 512 1100 p 17.5 19.6 3.5 1.2 32.5 6.1 14. 7 
u 513 1100 p 21.0 25.6 4.4 8.9 28.9 4.8 11.3 
u 513 1100 s 22.5 2806 4.7 9.b 28.9 4.8 13.1 
u 527 1100 p 21.0 25.6 4.4 a.g 23.7 3.4 lO. 5 

u 527 1100 s 22.5 28.6 4 .. 7 9.6 23.7 3.4 10. 5 
u 532 * 850 p 19.0 17.7 3.2 b.b 29.3 4.8 13.3 
u 532 * 1750 s 15.5 35.8 s.o 10.6 2g.1 4.8 n., 
u 551 1000 p 18.5 18.3 3. l 6.5 24. q 3.4 10.5 

• u 551 2700 s 10.8 45.0 6. 1 - 12.9 24.g 3.4 10. 5 
u 556 -soo p 23.5 11.2 3.8 7.4 Z I.. 5 3.fl 9.4 
u 556 300 s 80.0 16.6 2.1 4.~ 21.5 3oC 9.4 
u 571 14 p 70.5 2.5 1.2 1.4 36.3 7.5 17.5 
u 571 1500 s 12.5 18.6 3. l 6.7 36.3 7.5 17.:i 

** See last page for special listing. 
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WNO G O P E R A T E O P E R A T E  T I M E R E L E A S E T I M E
C O D E R E S A R N G C U R R E N T V A X V I N A V G V A X  V I N A V G

U 5 7 2 7 0 0 P 2 1 . 0 1 1 . 7 1 . 9 4 .  1 3 2 . 5 6 . 1 1 4 . 7
U 5 7 2 3 3 0 0 S 7 . 7 3 7 . 0 5 . 8 1 2 . 1 3 2 . 5 6 .  1 1 4 . 7
U 5 8 6 1 3 0 0 P 1 6 . 0 2 4 .  1 4 . 2 8 . 7 2 6 . 9 4 . 0 1 1 . 9
U 5 8 6 1 4 0 0 s 1 9 . 0 3 1 . 3 4 . 2 8 . 9 2 6 . 9 4 . 0 1 1 . 9
U. 5 8 7 1 0 0 0 p 1 5 . 0 1 3 . 9 2 . 4 5 . 0 3 0 . 3 4 . 8 1 3 . 3
U 5 8 7 2 7 0 0 s 8 . 8 2 9 . 7 4 . 8 1 0 . 0 3 0 . 3 4 . 8 1 3 . 3
U 5 9 6 3 0 0 p 2 3 . 0 9 . 7 3 . 0 4 . 5 1 5 .  7 3 . 9 9 . 1
U 5 9 7 1 0 0 0 p 3 4 . 0 5 2 . 4 6 . 5 1 4 . 3 2 1 . 1 2 . 9 9 . 2
U 6 1 9 1 2 0 0 p 1 4 . 1 2 1 . 4 3 . 9 8 .  3 1 5 . 7 3 . 9 9 . 1
U 6 1 9 4 7 5 s 4 7 . 5 1 1 . 9 2 . 4 3 . 0 1 5 . 7 3 . 9 9 . 1
U 6 2 3 2 0 0 p 3 9 . 0 7 . 3 1 . 8 2 . 8 1 5 . 4 2 . 8 7 . 5
U 6 2 3 2 C 0 s 4 0 . 0 7 . 3 1 . 8 2 . 8 1 5 . 4 2 . 8 7 . 5
U 6 2 6 1 1 0 . 0 p 2 3 . 0 3 1 . 7 4 . 7 9 . 9 2 0 . 2 2 . 7 8 . 6
U 6 2 6 1 1 0 0 s 2 4 . 5 3 5 . 6 5 . 1 1 0 . 7 2 C .  2 2 . 7 8 . 6
u 6 2 8 2 0 0 p 2 8 . 0 4 . 7 1 . 5 2 . 1 3 3 . 7 6 . 1 1 4 . 7
u 6 2 8 2 0 0 s 2 8 . 0 4 . 6 1 . 5 2 . 1 3 3 . 7 6 . 1 1 4 . 7
u 6 2 9 3 7 0 p 3 8 . 0 7 . 9 1 . 2 2 . 5 3 0 ,  3 4 . 8 1 3 . 3
u 6 2 9 4 0 0 s 4 0 . 0 9 . 5 1 . 3 2 . 8 3 0 . 3 4 . 8 1 3 . 3
u 6 2 9 4 0 0 T 4 2 . 5 9 . 8 1 . 3 2 . 8 3 C .  3 4 . 8 1 3 . 3
u 6  3 0 1 1 0 0 P 1 3 . 8 1 4 . 8 2 . 6 5 . 4 3 3 . 7 6 .  1 1 4 . 7
u 6 3 0 1 1 0 0 s 1 4 . 5 1 5 . 8 2 . 7 5 . 7 3 3 . 7 6 .  1 1 4 . 7
u • 6 3 2 5 9 0 P 2 2 . 0 1 7 . 1 4 . 7 7 . 2 3 6 . 5 6 . 7 1 6 . 7
u 6 3 2 9 2 0 s 3 6 . 5 3 9 . 6 3 . 8 B .  3 3 6 . 5 6 . 7 1 6 .  7
u 6 4 3 1 3 0 0 p 2 1 . 0 3 8 . 8 5 . 8 1 2 . 1 1 7 . 3 2 . 5 7 .  1
u 6 4  3 1 4 0 0 s 2 4 . 0 5 2 . 9 5 . 7 1 2 . 4 1 7 . 3 2 . 5 7 .  1
u 6 4 6 1 0 0 0 P 1 4 . 2 2 3 . 5 4 . 8 9 . 9 3 2 . 8 6 . 5 1 5 . 6
u 6 5 4 6 7 p 1 0 5 . 0 6 . 5 2 . 2 3 . 3 1 9 . 2 5 . 4 1 1 . 4
u 6 5 5 9 5 0 p 2 5 . 0 3 1 . 0 5 . 3 1 0 . 9 2 1 . 8 3 . 2 1 0 . 1
u 6 6 8 1 0 0 0 Z P / S 8 . 8 8 . 3 1 . 9 3 .  1 1 8 . 5 3 . 9 1 0 . 0
u 6 6 8 1 0 0 0 U P / S 1 2 . 4 2 0 . 6 4 . 5 9 . 0 1 8 . 5 3 . 9 1 o .  0
u 6 6 9 5 0 0 P 4 7 . 0 2 4 . 1 4 . 9 1 0 . 2 2 2 . 1 3 . 0 3 , 8
u 6 6 9 5 0 0 s 4 5 . 5 2 3 . 6 5 . 0 1 0 . 2 2 2 . 1 3 . 0 9 . 8
u 6 7 0 5 0 0 p 3 3 . 0 1 7 . 3 3 . 2 6 . 7 2 3 .  7 3 . 4 I P .  5
u 6 7 0 5 0 0 s 3 2 . 5 1 7 . 4 3 . 2 6 . 8 2 3 . 7 3 . 4 1 0 . 5
u 6 7 6 A 7 0 0 p 2 9 . 5 2 9 . 4 6 . 4 1 3 . 3 3 1 . 7 4 . 7 1 4 . 1
u 6 8 0 A 7 0 0 p 2 9 . 5 2 9 . 4 6 . 4 1 3 .  3 2 8 . 7 3 . 9 1 2 . 7
u 6 8 1 3 0 0 p 4 1 . 5 8 . 2 L . 4 2 . 8 2 7 .  3 4 . 0 1 1 . 9
u 6 8 1 8 5 0 s 1 6 . 5 1 7 . 0 3 . 3 6 . 7 2 7 . 3 4 . 0 1 1 . 9
u 6 8 3 1 0 0 p 9 5 . 0 7 . 6 L .  9 3 . 2 1 4 . 1 2 . 5 6 . 9
u 6 8 3 1 1 0 0 s 3 0 . 0 5 2 . 9 7 . 0 1 5 . 1 1 4 .  1 2 . 5 6 . 9
u 6 8 7 •Jr

-T* 8 5 0 p 1 9 . 5 1 8 . 2 3 . 2 6 . 9 2 9 . 3 4 . 8 1 3 . 3
u 6 8 7 $ 1 7 5 0 s 1 6 . 0 3 8 . 2 5 . 2 1 1 . 0 2 9 . 3 4 . 8 1 3 . 3
u 6 9 1 3 0 0 p 3 1 . 0 6 . 4 1 .  3 2 . 2 3 6 . 3 7 . 5 1 7 . 5
u 6 9 1 7 0 0 s 3 1 . 5 1 4 . 1 1 . 8 3 . 7 3 6 . 3 7 . 5 1 7 . 5
u 6 9  3 1 1 0 0 p 2 4 . 5 3 5 . 6 5 . 1 1 0 . 7 2 6 . 7 3 . 3 1 1 . 4
u 6 9 3 1 1 0 0 s 2 6 . 0 3 9 . 5 5 . 5 1 1 . 6 2 6 . 7 3 . 3 1 1 . 4
u 6 9 6 A.

�v- 1 0 0 0 p 2 2 . 0 2 3 . 7 4 . 1 7 . 9 2 9 . 5 5 . 0 1 3 . 7
u 6 9 6 £ 2 7 0 0 s 1 2 . 9 7 1 . 0 7 . 6 1 7 .  1 2 9 . 5 5 . 0 1 3 . 7
u 7 0 1 2 0 0 p 8 0 . 0 1 3 . 1 3 . 1 6 .  5 1 9 .  3 2 . 5 8 . 1
u 7 0 1 2 0 0 s 8 0 . 0 1 3 . 1 3 . 0 6 . 4 1 9 . 3 2 . 5 8 . 1
u 7 0 3 2 C 0 p . 6 3 . 0 1 1 . 6 2 . 5 5 . 0 2 4 . 7 3 . 2 1 0 . 9
u 7 0 3 2 0 0 s 6 4 . 5 1 1 . 7 2 . 4 5 . 0 2 4 . 7 3 . 2 1 0 . 9

1 - 2 3

WNOG OPERATE OPERATE TIME KELEASE TIME 
CODE RES ARNG CURRENT MAX r-' IN AVG 11:AX f,,' I i-.J AVG 

u 572 700 p 21. 0 11.7 l. g 4. l 12.5 6. l 14.7 
u 572 3100 s 7.7 17.0 5.8 12.l 32.5 6.1 14. 7 
u 586 1300 p 16 .. 0 24.l 4.2 8.7 26.9 4.0 11 . '-J 

u 586 1400 s 19.0 11.1 4.2 8.9 26.9 4.0 11. q 
u '.>87 1000 p 15.0 13.9 2.4 5.0 30.3 4.q 11.3 
u 587 2700 s 8.8 29.7 4.8 10.0 30.3 4 I; 

• v 13.3 

• u 5q& 300 p 23.0 9.7 3.0 4.'.> 15. 7 3_g 9.l 
u 5q7 1000 p 34.0 52.4 6.5 14.3 2 1. l 2.q g_z 

u 619 1200 p 14.l 21.4 3.9 8. 3 15.7 3.9 9. L 

u 619 475 s 47.5 11.9 2.4 1.0 15.7 3.9 9 .. L 

u 623 200 p 19.0 7.3 1.8 2.8 15.4 2.8 7 .. 5 
u 623 200 s 40 .. 0 7.3 1.8 2.8 15.4 2.8 7.5 
u 626 110.0 p 23.0 31.7 4.7 9.9 20.2 2.7 H.6 
u 626 1100 s 24 .. 5 35.6 5.1 10.7 2c.2 2.1 8.6 

• u 628 200 p 28 .. 0 4.7 1.5 2.1 33.7 6. l 14. 7 
u 628 200 s 28.0 4.6 l. 5 2.1 33.7 6.1 14.7 
u 629 170 p 38.0 1.q 1.2 2.5 3C.1 4.8 l 3. ~ 

u 629 400 s 40.0 9.5 1.3 2.8 30.3 4.P 13.3 
u 629 400 T 42.5 9.8 1.3 2.8 3C •. 3 4.R 11.3 
u 630 1100 p 13.8 14.8 2.6 5.4 11.7 6. 1 14.7 
u 630 1100 s 14.5 15.8 2.1 5.7 33.7 b. l 14.7 
u· 632 590 p 22.0 17.l 4.7 7.2 36.5 b.7 16.7 
u 612 920 s 36.5 39.6 3.8 e. 1 36.5 6.7 16. 7 
u 643 1300 p 21 .. 0 38.8 5. '3 l 2. l 17.3 2,5 7 • l 
u 643 1400 s 24.0 52.9 5.7 12.4 17.3 2.5 7. 1 
u 646 1000 p 14 .. 2 23.5 4.8 9.Y 32.8 b. 5 15.6 
u 65L; 67 p 105 .. 0 o.5 2.2 3.1 1q.2 5.4 11 . <+ 

u 655 950 p 25 .. 0 31.0 '). 3 10.9 21.8 1.2 10.1 
u 668 1000 ZP/S 8.8 8.3 l • g 3.l 18.5 3.<.J !(), () 

u 668 1()00 UP/S 12.4 20.6 4.5 s.o 1 P.. 5 3.Y 10.c 
u 66g 500 p 47.0 24.l 4.9 18.2 22.l '3.0 1.:-3 
u b69 500 s 45.5 23.6 5.0 10. 2 22.1 3.C '7.8 

u 670 5CO p 33.0 l 7. 1 3. 2 6.7 2 3. 7 3.4 tr'.') 
u 670 500 s 32.5 17.4 3.2 6.8 21.7 3.4 10.5 
u 676 A 700 p 29.5 29.4 ·6.4 13.3 31. 7 4.7 14. l 
u 680 A 700 p 29.5 2g.4 6.4 13. 3 28.7 3.9 12. 7 
u 681 300 p 41.5 8.2 L.4 2.8 27.3 4.C 11. g 
u 681 850 s 16.5 17.0 3.3 6.7 27.3 4.0 11. 9 
u 683 100 p 95.0 7.6 l. g 3.2 lit. 1 2 t: 

• J 6.q 

u 683 1100 s 30.0 52.9 7.0 15.1 14. 1 2.5 6.9 • u 687 ... 850 p 19.5 18.2 3.2 6.9 29.:3 4.8 l 3. 3 .... 
u 687 * 1750 s 16.0 '38.2 5.2 11.0 29.3 408 13.1 
u 691 300 p 11. 0 6.4 L • 3 2.2 36.3 7. 5 1 7. 'j 

u 691 700 s 31.5 14.l l. 8 3.7 16.3 7.5 17.5 
u 693 1100 p 24.5 15.6 ':.>. l 10.7 26.7 3.3 11.4 
u 6<J3 1100 s 26.0 :n. 5 5.5 1 l • 'J 26.7 1.3 ll.4 
u 696 * 1000 p 22.0 23.7 4.1 7.9 29.5 '.>. 0 1 L 7 
u 696 * 2700 s 12.9 71. 0 7.6 t 7. l 29.5 5.0 11.7 • u 701 2()0 p -80.0 13. l 1.1 6.5 1g.3 2.5 9.1 
u 701 200 s 80.0 13. l 3.0 6.4 1g_3 2.5 Rel 
u 703 2CO p .63. 0 ll.6 2.5 5.0 24.7 1.2 10.1 
u 703 200 s 64 .. 5 11.7 2.4 5.0 24.7 3.2 1n.1 

- I-23 -



WNDG O P E R A T E O P E R A T E  T I M E R E L E A S E T I M E
G O O F R E S ARNG C U R R E N T MAX MI N AV G MAX MI N AVG

U 7 0 9 8 7 0 P 1 5 . 5 2 0 . 6 4 . 2 8 . 6 1 9 . 6 6 .  1 1 2 .
U 7 1 1 1 3 0 0 P 1 7 . 0 2 6 . 4 4 . 6 9 . 4 3 5 . 8 6 . 7 16 .
U 7 1 1 1 4 0 0 S 2 0 . 5 3 6 . 6 4 . 6 9 . 8 3 5 . 8 6 . 7 1 6 .
U 7 1 2 *  8 5 0 P 2 2 . 0 2 1 . 5 3 . 8 8 . 0 2 1 . 8 3 . 0 9 .
U 7 1 2 *  1 7 5 0 s 1 8 . 0 4 9 . 5 6 . 1 1 3 . 0 2 1 . 8 3 . 0 9 .
U 7 1 4 1 3 0 0 p 2 0 . 5 3 7 .  1 5 . 6 1 1 . 8 1 7 . 5 2 . 5 7 .
U 7 1 4 1 4 0 0 s 2 2 . 0 4 2 . 6 5 .  1 1 0 . 8 1 7 . 5 2 . 5 7 .
U 7 2 3 1 0 2 5 I P / s 5 . 5 4 . 5 1 . 4 1 . 9 1 8 . 9 3 . 9 1 0 .
U 7 2 3 1 0 2 5 U P / S 9 . 8 1 4 . 6 3 .  5 6 . 1 1 8 . 9 3 . 9 1 0 .
u 7 2 4 5 0 0 p 2 7 . 5 1 9 . 7 4 . 3 8 . 7 2 3 . 2 3 . 2 1 0 .
u - 7 2 5 4 0 0 1 9 / S 1 5 . 9 5 . 1 1 . 5 2 . 1 1 5 . 4 3 . 9 9 .
u 7 2 5 4 0 0 U P / S 2 2 . 5 1 2 . 6 3 . 2 5 . 4 1 5 . 4 3 . 9 9 .
u 7 2 8 4 0 0 Z P / S 1 8 . 4 6 . 2 1 . 6 2 . 4 1 3 . 6 3 . 1 7 .
u 7 2 8 4 0 0 U P / S 2 6 . 0 1 4 . 8 3 . 5 6 . 4 1 3 . 6 3 .  1 7 .
u 7 3 2 1 0 2 5 Z P / S 6 . 0 5 . 0 1 . 4 2 . 1 2 1 . 1 5 . 0 12 .
u 7 3 2 1 0 2 5 U P / S 8 . 5 1 2 . 5 3 . 2 5 . 2 2 1 . 1 5 . 0 12 .
u 7 3 3 6 7 5 P 1 6 . 5 9 . 8 2 . 0 3 . 8 4 1 . 1 9 . 8 2 0 .
u 7 3 3 1 9 2 5 s 9 . 9 2 0 . 6 3 . 8 7 . 9 4 1 . 1 9 . 3 2 0 .
u 7 4 1 5 2 0 Z P / S 1 6 . 7 5 . 4 1 .  1 1 . 8 1 3 . 6 3 . 1 7 .
u 7 4 1 5 2 0 U P / S 2 3 . 5 1 4 . 3 3 . 0 6 . 0 1 3 . 6 3 .  1 7 .
u 7 4  5 1 0 2 5 Z P / S 1 0 . 4 9 . 7 2 . 0 3 . 7 1 4 . 7 3 . 4 8 .
u 7 4 5 1 0 2 5 U P / S 1 4 . 7 2 4 . 4 4 . 9 1 0 . 0 1 4 . 7 3 . 4 8 .
u 7 5 1 1 8 0 0 p 8 . 7 1 8 . 8 3 . 6 7 . 5 3 7 . 0 7 . 5 1 7 .
u 7 5 1 1 9 0 0 s 1 3 . 5 2 5 . 4 3 . 4 7 . 2 3 7 . 0 7 . 5 1 7 .
u 7 5 6 3 6 p 1 1 0 . 0 4 . 1 1 . 8 2 . 3 1 0 . 8 2 . 5 5 .
u 7 5 8 1 2 5 s 1 2 0 . 0 9 . 0 1 . 4 3 . 0 1 0 . 8 2 . 5 5 .
u 7 6 3 * 1 3 0 0 p 1 8 . 5 3 0 . 5 5 . 0 1 0 . 4 2 6 . 7 4 . 2 1 2 .
u 7 6 3 1 4 0 0 s 2 2 . 0 4 2 . 6 5 . 1 1 0 . 3 2 6 . 7 4 . 2 12 .
u 7 6 8 1 3 0 0 p 2 1 . 5 4 0 . 5 5 . 9 1 2 .  5 1 7 . 7 2 . 5 7 .
u 7 6 8 1 4 0 0 s 2 3 . 0 4 7 . 5 5 . 4 1 1 . 6 1 7 . 7 2 . 5 7 .
u 7 6 9 1 3 0 0 p 2 0 . 5 3 7 . 1 5 . 6 1 1 .  b 1 9 . 8 2 . 7 8 .
u 7 6 9 1 4 0 0 s 2 2 . 0 4 2 . 6 5 .  1 1 0 . 8 1 9 . 3 2 . 7 8 .
u 7 70 1 3 0 0 p 2 1 . 0 3 8 . 8 5 . 8 1 2 . 1 2 C .  2 2 . 7 8 .
u 7 7 0 1 4 0 0 s 2 2 . 5 4 4 . 9 5 . 2 1 1 . 2 2 0 . 2 2 . 7 3 .
u 7 7 1 1 3 0 0 p 1 9 . 5 3 3 . 7 5 . 3 1 1 . 1 1 8 . 6 2 . 5 7 .

u 7 7 1 1 4 0 0 s 2 1 . 0 3 8 . 6 4 . 8 1 0 .  1 1 8 . 6 2 . 5 7 . '

u 7 7 2 1 0 0 0 p 1 4 . 6 2 4 . 4 5 . 0 1 0 . 2 2 6 . 5 4 . 0 1 1 .
u 7 7 6 1 0 0 0 p 1 7 . 0 2 9 . 4 5 . 9 1 2 . 4 2 9 . 3 5 . 4 1 4 .
u 7 9 8 4 5 0 p 1 7 . 0 9 . 9 2 . 7 4 . 3 2 4 . 5 3 . 4 1 0 .
u 7 9 8 1 0 5 0 s 3 0 . 0 2 8 . 2 2 . 6 5 . 7 2 4 . 5 3 . 4 1 0 .
u 8 0 2 1 0 2 5 Z P / S 7 . 1 6 . 3 1 . 6 2 . 4 1 6 . 0 3 . 9 9 .
u 8 0 2 1 0 2 5 U P / S 1 0 . 1 1 5 . 2 3 . 5 6 . 4 1 6 . 0 3 . 9 9 .
u 8 0 5 1 1 0 0 p 1 8 . 5 2 2 . 1 3 . 7 7 . 6 3 6 . 6 8 . 0 13 .
u 8 0 5 1 1 0 0 s 1 9 . 5 2 3 . 9 3 . 9 8 . 1 3 6 . 6 8 . 0 1 8 .
u 8 2 5 3 4 p 9 5 . 0 2 . 9 1 . 3 1 . 5 3 6 . 2 6 . 7 1 6 .
u 8 2 5 1 5 0 0 s 1 7 . 0 3 0 . 8 4 . 6 9 . 6 3 6 . 2 6 . 7 1 6 .
u 8 3 0 5 0 0 Z P / S 1 4 . 1 4 . 5 1 . 1 1 . 6 1 8 . 9 3 . 9 1 0 .
u 8 3 0 5 C 0 U P / S . 2 0 . 0 9 . 9 2 . 3 4 . 1 1 8 . 9 3 . 9 1 0 .
u 8 3 1 4 0 0 p 4 1 . 0 1 5 . 9 2 . 8 6 . 0 2 4 . 0 3 . 2 1 0 .
u 8 3 1 1 1 0 0 S 2 5 . 5 3 9 . 3 5 . 6 1 1 . 9 2 4 . 0 3 . 2 1 0 .
u 8 3 6 3 0 p 1 1 0 . 0 2 . 8 1 . 2 1 . 5 1 8 . 4 5 . 4 1 1 .
u 8 3 6 4 0 0 s 3 3 . 0 1 2 . 3 2 . 3 4 . 7 1 8 . 4 5 . 4 1 1 .

-  1 - 2 4  -
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WNOG OPERATE OPERATE TI~E RELEASE Tl~E 
CODE RES ARNG Ct.;RRENT MAX I-' IN AVG tJ:AX r-' IN AVG 

u 10c; 870 p 15.5 20.6 4.2 8.6 1g.6 6.1 12.4 
u 711 1300 p 17.0 26.4 4.6 g_4 35.8 6.7 lt:.7 
u 711 1400 s 20.5 36.6 4.6 g_g 3 5. ,g 6.7 16. 7 

• u 712 * 850 p 22.0 21.5 3.8 8.0 21.8 3.0 g_4 

u 712 * 1750 s 18.0 49.5 6.1 13.0 21.8 3.0 g_4 

u 714 1100 p 20.5 37.l ':>.6 l l . 8 17.5 2.5 7. l 
u 714 1400 s 22.0 42.6 5. l 10.8 17.5 2.5 7. l 
u 723 1025 ZP/S 5.5 4.5 1.4 1.g 18.g 3.9 l O ~ 'J 

u 723 1025 UP/S 9.8 14.6 3.5 6.1 18.9 3_g 10.0 
u 724 500 p 27.5 19.7 4.1 a.1 21.2 3.2 10.1 

·u 725 400 ZP/$ 15.9 5.1 1.5 2.1 15.4 1.g 9.1 

• u 725 400 UP/S 22 .. 5 12.6 3.2 5.4 15. 4 3.9 g. l 
u 728 400 ZP/S 18.4 6.2 1.6 2.4 11.6 3. 1 7.6 
u 728 400 UP/S 26.0 14.8 3.5 6.4 13.6 1. l 7.6 
u 132 1025 ZP/S 6.0 5.0 1.4 2.1 21.l s.o 12. 1 
u 712 1025 UP/S 8.5 12.5 3.2 5.2 21.1 5.r l 2. l 
u 713 6 75 p 16.5 9.8 2.0 1.8 4 l. l 9.P. 20.9 
u 713 1 gz5 s 9.9 20.6 3.8 7.9 41.1 9.8 20.9 
u 741 520 ZP/S 16.7 5.4 l. l 1.8 13.6 3.1 7.6 
u 741 520 UP/S 21.5 14.3 3.(l 6.0 11.6 3. 1 7 .. 6 
u 745 1025 ZP/S 10.4 9.7 2.0 1.7 14.7 3 .. 4 8.5 
u 745 1025 UP/S 14.7 24.4 4. g 10.0 14. 7 3.4 8. 5 
u 751 1800 p 8.7 18.8 3 .. 6 7.5 17. (' 7,. 5 17.5 
u 751 1900 s 13.5 25.4 3.4 7.2 37.0 7.5 l 7.. 5 
u 758 36 p 110.0 4.1 l. 8 2.3 10.8 2.s 5,. 7 

u 758 125 s 120.0 9.0 1,4 3.0 10.8 2.s 5.7 
u 763 ·1100 p 18.5 30.5 5.0 10.4 2 f::. 7 4.2 12.4 
u 763 1400 s 22.0 42.6 '.). l 10.0 26.7 4.2 12.4 
u 768 1300 p 21. 5 40.5 5.9 12.5 17.7 2.5 7. l 
u 768 1400 s 23.0 47.5 5.4 11.6 17.7 2. 'i 7. l 
u 769 1300 p 20.5 37.l 5.6 l 1.b 19.B 2.7 8.6 
u 76'-I 14()0 s 22.0 42.6 5.1 10.8 19.8 2.7 8.6 
u 770 1300 p 21.0 18.8 5.8 1 2 . l 2c.2 2.1 Q ' 

L • {' 

u 170 1400 s 22.5 44.9 S.2 11.2 20.2 2.7 8.6 
u 771 1300 • p l 9. 5 33.7 5.3 1 l. l lR.b 2.5 7.l 
u 771 1400 s 21.0 38.6 4.8 10.1 18.6 2.5 7 .• l 

• u 772 1000 p 14.6 24.4 5.0 10.2 26.5 4.0 l l. 9 

u 776 1000 p 17.0 29.4 5_g l2o4 29.3 5.4 14,.2 
u 7qs 450 p 17.0 9.9 2.7 4 .. 3 24.5 1 . /+ 10.5 
u 798 1050 s 30.0 28 .. 2 2.6 5 .. 7 24."> 3.4 10. 5 
u 802 1025 ZP/S 7. 1 6.3 1.6 2.4 16 .. 0 1.9 q • l 

u 802 1025 UP/S 10.1 15.2 1.5 6.4 16.0 3. C"J g. l 

u 805 ll00 p 18.5 22.1 3~7 7.6 36.6 8.C 19.4 
u 805 1100 s 19.5 2 3. g 3.9 H. l 36.6 H.0 18.4 
u 825 34 p 95.0 2.9 l. 3 1.5 36.2 b.1 16.q • u 8?5 1500 s 17.0 30.8 4.6 9.6 16.2 6 .. 7 16 .. g 

u 830 500 ZP/S 14. 1 4.5 1. 1 l.b 18.9 3. g 10.0 
u 830 5CO UP/S .20.0 9.9 2.1 4.1 lA.9 }.9 10.0 
u 831 400 p 41.0 15.9 2.8 6.0 24,. 0 3.2 10. 3 
u 831 1100 s 25.5 39.3 5.6 11.9 24.0 3.2 10. 3 

u 836 30 p 110. 0 2.8 1.2 1.5 18.4 5.4 11.4 
u 816 400 s 33.0 12., 2.3 4.7 18.4 5.4 l 1.4 



W N O C  O P E R A T E O P E R A T E  T I M E R E L E A S E  T I M E
c o o t RES ARNG CURRENT MAX MI N AVG MAX MI N AVG

u 8 3 7 1 AO P 3 0 . 0 5 . 3 2 . 3 2 . 9 5 8 . A 1 7 . 0 3 6 . A
u 8 3 7 2 50 S 1 0 5 . 0 1 3 . 9 1 . 1 2 . 2 5 8 . A 1 7 . 0 3 6 .  A
u 838 27 P 1 0 0 . 0 2 .  A 1 .  1 1 . 3 3 7 . 0 7 . 5 1 7 . 5
u 838 827 Z P / S 1 2 . 8 1 0 . 8 2 . 3 A .  2 3 7 . 0 7 . 5 1 7 . 5
u 838 8 27 U P / S 1 A .  7 1 5 . 5 3 . 3 6 . 5 3 7 . 0 7 . 5 1 7 . 5
u 851 155 C Z P / S 2 0 . 0 5 1 . 3 6 . 8 1 A . 5 3 2 . 2 A .  7 1A .  1
u 851 1550 U P / S 2 3 . 5 8 7 . 3 1 1 . 0 2 5 .  1 3 2 . 2 A . 7 1 A .  1
u 853 1000 p 1 8 . 5 3 2 . 1 7 . 9 1 3 . 8 2 6 . 5 A . 5. 1 2 . 8
u 866 1100 p 2 1 . 0 2 6 . 8 A .  3 8 . 9 2 9 .  1 5 . 0 1 3 . 7
u 866 1100 s 2 2 . 5 3 0 .  A A . 6 9 . 6 2 9 . 1 5 . 0 1 3 . 7
u 870 1000 p 1 5 . 5 1A .  6 2 . 5 5 . 2 2 9 . 3 A .  8 1 3 . 3
u 870 2 7 0 0 s 9 .  1 3 1 . 7 5 . 0 1 0 .  A 2 9 . 8 A .  8 1 3 . 3
u 880 1300 p 1 8 . 0 2 9 . 0 A . 9 10 . 1 2 6 . 5 A .  0 1 1 . 9
u 8 80 1A00 s 2 1 . 5 A O . 6 A . 9 1 0 . A 2 6 . 5 A .  0 1 1 . 9
u 881 1100 p 2 1 . 0 2 6 . 8 A .  3 8 . 9 2 3 . 7 3 .  A 1 0 . 5
u 881 1100 s 2 2 . 5 3 0 .  A A . 6 9 . 6 2 3 . 7 3 .  A 1 0 . 5
u 882 850 p 2 8 . 0 2 A .  5 3 . 9 8 . 1 2 3 . 7 3 . A 1 0 . 5
u 890 nr 700 p A 3 . 0 3 6 . 2 6 . 2 1 3 . 1 1 6 .  A 2 . 5 7 . 1
u 890 * 700 s A 5 . 0 3 8 . 6 6 , 6 1A .  2 16 .  A 2 . 5 7 . 1
u 891 * 8 50 p 2 A . 0 2 A .  2 A . 2 8 . 3 18 . A 2 . 5 7 . 1
u 891 �̂i»-v 1750 s 1 9 . 5 6 1 . 0 6 . 7 1A .  8 18 . A 2 . 5 7 . 1
u 892 T 850 p 2 3 . 0 2 2 . 9 5 . 2 3 .  A 2 1 , 8 3 . 0 9 .  A
u 892 S 1 7 50 s 1 8 . 0 A 9 . 5 6 .  1 1 3 . 0 2 1 . 8 3 . 0 9 .  A
u 9 22 155 p A 3 . 5 8 . A 2 . 6 3 . 3 1 9 . 5 2 . 5 8 .  L
u 9 2 2 38 5 Z P / S 1 9 . 5 6 . 6 1 . 6 2 . 5 1 9 , 5 2 . 5 8 .  1
u 9 22 385 U P / S 2 7 , 5 I A .  8 3 . 5 6 . 5 1 9 . 5 2 . 5 3 .  1
u 9 23 155 p 5 0 . 0 9 . 9 2 . 7 A . 3 2 1 . A 3 .  1 9 . 7
u 9 2 3 385 Z P / S 2 2 .  A 7 . 7 1 . 3 2 . 9 21 . A 3 . 1 9 . 7
u 92 3 385 U P / S 3 1 . 5 1 6 . 9 3 . 9 7 . 8 2 1 .  A 3 .  1 9 . 7
u 925 2 5 0 P A 1 „ 0 1A .  6 3 . 9 7 . 1 9 . 0 2 . 5 5 . 0
u 9 26 155 p 3 9 . 5 7 . 5 2 . 5 3 . 5 2 1 . 5 3 . 0 9 .  A
u 9 2 6 230 s 6 0 . 0 8 . 9 1 .  A 2 . 9 2 1 . 5 3 . 0 9 .  A
u 92 7 200 p 2 7 . 0 6 . 2 2 . 5 3 . 1 2 9 . 8 A . 8 1 3 . 3
u 9 2 7 1300 s 3 3 . 5 *  :: 3 . 1 8 . 1 2 9 . 8 A . 8 1 3 . 3
u 9 2 9 27 p 1 9 0 . 0 3 . 5 1 . 3 1 .  7 1 7 . 3 2 . 5 7 . 2

u 9 2 9 8 2 7 Z P / S 2 A . A 2 A .  7 A . A 9 . 1 1 7 . 8 2 . 5 7 . 2

u 92 9 827 U P / S 2 8 . 0 3 2 . 7 6 . 7 1 3 .  7 1 7 . 3 2 . 5 7 . 2
u 9 3 5 1100 P 2 1 . 5 2 8 . 0 A .  A 9 .  1 2 5 . 7 A . 0 1 1 . 9
u 9 35 1100 s 2 3 . 0 3 1 . 7 A .  7 9 . 9 2 5 . 7 A .  0 1 1 , 9
u 9 39 850 p 3 0 . 5 3 3 . 6 5 . 6 1 1 . 7 1 7 . 5 2 * 5 7 . 1
u 9 A 3 1000 p 2 8 . 0 3 6 . 2 5 .  1 1 0 . 7 2 6 . 0 3 . 6 1 1 . 6
u 9A3 2 7 0 0 s 1A „ 6 -vr-'f 8 . 7 2 1 . A 2 6 . 0 3 . 6 1 1 . 6
u 9 A6 1500 p 1 6 . 0 2 7 . 6 A . A 9 . 1 3 3 . 3 6 . 5 1 5 . 6
u 9 A 6 215 s 1 0 0 . 0 1 I .  1 I .  A 2 . 2 3 3 . 3 6 . 5 1 5 . 6
u 951 350 Z P / S 2 8 . A 7 . 1 1 .  A 2 . 6 1 1 . 3 2 . 5 5 . 7
u 951 350 U P / S 3 1 . 5 1 1 . 7 2 . 5 4 - 3 1 1 . 3 2 . 5 5 . 7
u 9 55 A 20 T 6 A .  0 2 0 . 9 2 . 9 6 . 0 1 3 . 7 2 . 5 6 . 5
u 955 6 6 0 Z P / S 2 0 . 5 ' 9 . 8 2 .  A 3 . 6 1 3 . 7 2 . 5 6 . 5
u 955 6 6 0 U P / S 2 9 . 0 2 2 . 8 4 - 5 9 . A 1 3 . 7 2 . 5 6 . 5
u 957 730 p 3 5 . 0 2 6 . 3 3 . 8 7 . 9 1 7 . 5 3 . 3 9 . 1
u 9 5 7 500 S 3 1 . 0 1 7 . 3 3 . 5 7 . 0 1 7 . 5 3 . 3 9 . 1
u 9 59 7 0 0 p A 7 . 0 A O . 6 5 .  1 1 1 . 2 1 8 . 5 2 . 5 7 , A

* * S e e l a s t  p a g e f o r s p e c i a l l i s t i n g .

1 - 2 5

h'NDG CPERATE OPERATE TIME RELEASE TIME 
CODE RES ARNG CURRENT fiAX ~•IN AVG MAX ~IN /\VG 

u 837 140 p 30.0 5.3 2.1 2.9 58 .. 4 17.0 ~6.4 
u 837 250 s 105.0 l 3 ., 9 l. l 2.2 58.4 17.0 36.4 
u 818 27 p 100.0 2.4 l. l l. 3 37.0 7.5 17.5· 
u 838 827 ZP/S 12.8 10.8 2.3 '-t. 2 37.C 7.5 17.5 
u 838 827 Ui-1/S 14.7 15.5 3.3 6.5 37.0 7.5 l 7. 'j 

u 851 155G ZP/S 20.0 51.3 6.8 14. ':i 32.2 4.7 14. l 
u 851 1550 UP/S 23.5 8 7 . 3 11.0 2 5. 1 32.2 4.7 14.l 

• u 853 1000 p 18.5 32.l 7.Y 13.8 26.5 4.5 12.8 
u 866 1100 p 21. 0 26.8 4. 3 8.9 2 9. 1 5.0 13.7 
u 866 1100 s 22.5 30.4 4.6 9.6 2q.1 5.0 u. 7 
u 870 1000 p 15.5 14.6 2.5 5 .. 2 29.d 4.8 13.3 
u 870 2700 s 9. l 31.7 5.0 10.4 2g.3 4.8 11.3 
u 880 1300 p 18.() 29.0 4 .. q 10.1 2t:.s 4.0 11.9 
u 880 1400 s 21.5 40.6 4.9 10.4 26.5 4.0 11. 9 
u 881 1100 p 21.0 26.R 4. -~ 8.9 23.7 1.4 10.5 

• u 881 noo s 22.s 10.4 4.6 9.6 23.7 ·3. 4 10.5 
u 882 850 p 28.0 24.5 3.9 B.l 23.7 3.4 10. 5 
u 890 ... 700 p 43.0 36.2 6.2 l 3. 1 16.4 2.5 7.1 ... 
u 890 * 700 s 45.0 38.6 6.6 14.2 16.4 2.5 7. l 
u 891 * 850 p 24.0 24.2 4.2 8.8 18.4 2.5 7.1 
u 891 * 1750 s 19.5 61.0 6.7 14.8 18.4 2.5 7.L 
u 892 * 850 p 23.0 2 7-. q ">.2 3.4 21.8 1.r 9.4 
u 892 * 1750 s 18.0 49.5 6.1 13.0 21.8 3.C 9.4 
u 922 155 r' 4 3 .. 5 8.4 2.6 3.3 19.5 2.5 8.1 
u 922 385 ZP/S 19.5 6.6 l_. 6 2.5 l9a5 2.5 t1 • l 
u 922 335 UP/S 27.5 14.8 3.5 6.5 19.5 2.5 8. l 
I! 
",J 923 155 p 50.0 9.9 2.7 4.3 2 1 .. 4 3. l 9.7 
u 923 385 ZP/S 22.4 7.7 1.s 2. (} 21.4 3. l 9.7 
u 923 385 UP/S 31 .. 5 16.9 3.9 7.8 21.4 3. l g_7 
u 925 250 p 41 .. 0 14.6 3.9 7.1 9.0 2.5 5.0 
u 926 155 p 39 .. 5 7.5 2.5 3.5 21.5 3.0 C). 4 
u 926 2,0 s 60.0 8.9 1.4 2.9 21.5 1.0 1.4 

u • gz 7 200 p 27.0 6.2 2.5 3.1 zg.2 4.8 1 3 .. 3 

u 92 7 1100 s 33.5 
,,, ,, 

A ... _. 3. l 8. l 29.8 4.8 13.3 
u 924 27 p 190.0 3.5 1.3 l. 7 l 7. 8 2.5 7.2 
u 929 827 ZP/S 24.4 24.7 4.4 9.1 17.8 2.s 7 .. z 
u 92'-l d27 UP/S 28.0 12.7 b.7 1 3. 7 17.8 2. '5 7.2 
u q 3 5 1100 p 21.5 28.0 4.4 q.1 25.7 4.(1 11.9 
u 935 1100 s 23.0 31.7 4.7 9. '.:} 25.7 4.C 11.9 
u 93-.J 8':iO p 30.5 33.6 5.6 11.7 1 7. 5 2.5 7.i 
u 943 lOCv p 28.0 ~6.2 S.l 10.7 26.() ,.6 11.6 

• u 94 3 2700 s 14 .. 6 ~""* 8.7 21.4 26 .. 0 ].6 11.6 
u 946 1500 p 16.0 27.6 4.4 9.1 33.3 6.5 15.6 
u 946 215 s 100.0 1 l. 1 1.4 2.2 33.3 6.5 15.6 
u 951 350 ZP/S 28.4 7.1 1.4 2.6 11. 3 2.5 5.7 
u 951 150 UP/S 31.5 11.7 2.5 4 • a 11.3 2.5 5.7 
u 955 420 T 64.0 20.9 2.0 6.G 13.7 2.5 6. 'j 

u 955 660 ZP/S 20.5 ·g. 8 2.4 3.6 13.7 2.5 6.5 
u 955 660 UP/S 29.0 22.8 4.5 9.4 13.7 2.5 6.5 

• u 957 730 p 35.0 26.3 3.8 7. ') 17.5 3.3 '1.1 
u 957 500 s 31. 0 17.3 3.5 7.0 17.5 1.1 9.1 
u 959 700 p 47.0 40.6 5. l 1 1. 2 18.5 2 .. 5 7.4 

** See last page for special listing. 

- I-2'5 -



WNDG O P E R A T E  O P E R A T E  T I M E  R E L E A S E  T I M E
C O O E R E S ARN G C U R R E N T MAX MI N AV G MAX MI N AVG

U 9 5 9 1 4 0 0 S 2 5 . 0 7 0 . 8 9 . 5 2 1 . 3 1 8 . 5 2 . 5 7 . 4
U 9 6 0 1 1 0 0 P 2 7 . 0 4 2 . 1 4 . 7 1 2 . 2 2 4 . 3 3 . 0 1 0 . 0
U 9 6 0 1 1 0 0 s 2 8 . 5 4 6 . 5 6 . 2 1 3 . 2 2 4 . 3 3 .  C 1 0 . C
U 9 6 1 8 5 0 p 1 4 . 7 1 2 . 7 2 . 5 5 . 0 3 6 . 3 7 . 5 1 7 . 5
u 9 6 1 1 7 5 0 s 1 0 . 8 1 9 . 3 3 . 2 6 . 9 3 6 . 3 7 . 5 1 7 . 5
u 9 7 1 4 6 5 s 2 3 . 0 1 1 . 0 2 . 5 4 . 7 2 9 . 3 4 .  R 1 3 . 3
u 9 7 1 3 4 Z P / S 1 6 . 9 2 1 . 3 1 5 . 5 1 6 . 6 2 9 . 3 4 . 8 1 3 . 3
u 9 7 1 3 4 U P / S 1 9 . 5 2 9 .  8 2 0 . 8 2 2 . 4 2 9 . 3 4 . 8 1 3 . 3
u 9 8 3 1 2 0 p 3 1 . 5 5 . 0 2 . 5 2 .  7 4 1 . 1 9 . 8 2 0 . 9
u 9 8 3 1 2 0 0 s 2 6 . 5 2 9 . 8 2 . 8 6 .  1 4 1 . 1 9 . 8 2 0 . 9
u 9 8 4 *  8 5 0 p 2 0 . 5 1 9 . 5 3 . 4 7 . 4 2 6 . 5 4 . 0 1 1 . 9
u 9 8 4 *  1 7 5 0 s 1 7 . 0 4 3 . 5 5 . 6 1 1 . 9 2 6 . 5 4 . 0 1 1 . 9
u 9 8 6 8 5 p 8 5 . 0 6 . 0 2 . 0 2 . 6 9 . 7 2 . 5 5 . 0
u 9 8 6 - 5 6 0 s 6 0 . 5 3 5 . 7 3 . 2 7 . 2 9 . 7 2 . 5 5 . 0
u 9 8 6 5 5 0 T 5 7 . 5 3 1 . 1 3 . 2 7 . 0 9 .  7 2 . 5 5 . 0
u 9 9 2 8 5 0 P 2 0 . 0 1 4 . 9 2 . 6 5 . 4 2 0 . 4 2 . 7 8 . 6
u 9 9 2 1 2 0 0 s 1 9 . 5 2 9 . 9 5 . 1 1 0 . 5 2 0 . 4 2 .  7 8 . 6
u 9 9 3 1 0 0 0  • p 1 1 . 4 1 7 . 5 4 . 0 7 . 7 3 7 . 3 8 . 0 1 8 . 4
u 9 9 5 2 3 0 Z P / S 2 2 . 3 3 . 7 1 . 2 1 . 6 2 0 . 0 2 . 7 8 . 6
u 9 9 5 2 3 0 U P / S 3 1 . 5 8 . 8 2 . 5 3 . 8 ' 2 0 . 0 2 . 7 8 . 6
u 9 9 8 2 6 5 0 p 1 1 . 4 6 4 . 8 8 . 9 1 8 . 8 3 8 . 8 7 . 8 1 8 . 5
u 9 9 8 5 C 0 s 9 0 . 0 *-& 3 . 2 6 . 7 3 3 . 8 7 . 8 1 8 . 5
u 1 0 0 4 5 9 0 p 2 4 . 5 1 9 . 8 3 . 9 8 . 0 1 9 . 0 2 . 5 7 . 8
u 1 0 0 4 9 2 0 s 3 6 . 5 3 9 . 6 3 . 8 8 . 3 1 9 . 0 2 . 5 7 . 8
u 1 0 0 7 8 0 0 p 2 2 . 0 2 3 . 6 4 . 4 9 . 3 2 0 . 0 2 .  7 8 . 6
u 1 0 0 7 1 3 0 0 s 2 8 . 5 6 6 o 5 5 . 3 1 2 . 5 2 C . 0 2 . 7 8 . 6
u 1 0 1 3 7 0  0 p 1 9 . 5 1 2 . 8 2 . 4 5 . 0 2 8 . 9 4 . 3 1 3 . 3
u 1 0 1 3 7 0 0 s 2 0 . 0 1 3 . 3 2 . 5 5 . 2 2 8 . 9 4 . 3 1 3 . 3
u 1 0 4 1 ' 1 3 0 0 p 2 0 . 0 3 5 . 4 5 . 5 1 1 . 4 1 9 . 2 2 . 5 7 . 8
u 1 0 4 1 1 4 0 0 s 2 1 . 0 3 8 . 6 4 . 8 1 0 . 1 1 9 . 2 2 . 5 7 . 8
u 1 0 4 8 1 1 0 0 p 2 0 . 5 2 5 . 8 4 .  ? 8 . 6 2 4 . 3 3 . 5 1 1 . 0
u 1 0 4 8 1 1 0 0 s 2 2 . 0 2 9 . 2 4 . 5 9 . 4 2 4 . 3 3 .  5 1 1 . 0
u 1 0 5 0 1 1 0 0 p 2 0 . 5 2 5 . 7 4 . 2 8 . 6 3 7 . 0 8 . 7 1 9 . 5
u 1 0 5 0 9 4 0 s 3 6 . 5 4 0 . 7 3 . 6 8 . 1 3 7 . 0 8 . 7 1 9 . 5
u 1 0 5 0 1 0 7 5 T 3 2 . 0 4 3 . 0 3 . 9 8 . 3 3 7 . 0 8 . 7 1 9 . 5
u 1 0 5 6 4 0 0 Z P / S 1 3 . 5 3 . 3 1 . 0 1 . 4 3 7 . 0 7 . 5 1 7 . 5
u 1 0 5 6 4 0 0 U P / S 1 9 . 0 7 . 8 2 . 0 3 . 1 3 7 . 0 7 . 5 1 7 . 5
u 1 0 6 7 3 3 0 p 4 9 . 5 1 2 . 6 2 . 1 4 . 4 1 3 . 9 3 .  1 7 . 6
u 1 0 6 7 6 6 0 Z P / S 1 7 . 4 8 . 0 3 . 2 2 . 9 1 3 . 9 3 .  1 7 . 6
u 1 0 6 7 6 6 0 U P / S 2 4 . 5 1 9 . 1 3 . 7 7 . 6 1 3 . 9 3 . 1 7 . 6
u 1 0 6 8 1 6 0 0 p 3 2 . 0 A. 2 7 . 1 3 . 6 1 2 . 3
u 1 0 6 8 1 9 0 0 S 4 4 . 5 2 7 . 1 3 . 6 12 .  3
u 1 0 7 0 3 0 0 s 1 3 0 . 0 6 2 . 8 3 . 7 9 . 2 2 3 . 5 3 . 0 1 0 , 0
u 1 0 7 0 8 0 0 Z P / S 2 5 . 0 2 6 . 2 4 .  8 1 0 . 0 2 3 . 5 3 . 0 1 0 . 0
u 1 0 7 0 8 0 0 U P / S 3 2 . 0 3 8 . 7 9 . 7 2 0 . 2 2 3 . 5 3 .  C 1 0 . 0
u 1 0 7 6 1 3 0 0 p 1 7 . 5 2 7 . 7 4 . 7 9 . 7 2 0 . 2 2 . 7 8 . 6
u 1 0 7 6 1 4 0 0 s 2 1 . 0 3 8 . 6 4 . 8 1 0 .  1 2 0 . 2 2 . 7 8 . 6
u 1 0 8 4 2 0 0 0 p 1 3 . 5 5 1 . 7 8 . 9 1 7 . 9 2 0 . 0 2 . 5 8 . 5
u 1 0 8 5 4 3 5 p 4 1 . 0 1 8 . 1 3 . 3 7 . 2 1 1 . 0 2 . 5 5 . 7
u 1 0 8 8 4 2 0 T 5 4 . 0 1 6 . 2 2 . 4 4 . 9 1 3 . 8 2 . 5 7 .  S
u 1 0 8 8 6 6 0 Z P / S 1 7 . 4 8 . 0 2 . 1 2 . 9 1 9 . 8 2 . 5 7 . 8
u 1 0 8 8 6 6 0 U P / S 2 4 . 5 1 9 . 1 5 . 6 7 . 6 1 8 . 8 2 . 5 -J • 00

* *  S e e  l a s t  p a g e  f o r  s p e c i a l  l i s t i n g .

-  1 - 2 6  -

• 
• 

• 
• 

WNDG OPERATE OPERATE TIME 
CODE RES ARNG CURRENT f.!AX 

u 959 1400 s 25.0 70.8 
u 960 1100 p 27.0 42.l 
u 960 llOO s 28.5 46.5 
u 961 850 p 14.7 12.7 
u 961 1750 s 10.8 19.3 
u 971 465 s 23.0 11.0 
u 971 34 ZP/S 16.q 21.3 
u 971 34 UP/S 19.5 2q. 8 
u 983 120 p 31.5 5.0 
u 98'-i 1200 s 26.5 29.B 
u 984 ~ 850 p 20.5 19.5 
u 984 * 1750 s 17.0 43.5 
u 986 85 p 85.0 6.0 
u 986 560 s 60.5 35.7 
u 986 550 T 57.5 31.l 
u 992 850 p 20.0 14.9 
u 992 l2GO s 19.5 29.9 
u 993 1000 p ll.4 17.5 
u 995 210 ZP/S 22.3 3.7 
u 995 230 UP/S 31.5 8.8 
u 998 2650 p llo4 64.8 
u 9q8 500 s 90.0 *~-
u 1004 590 p 24.5 19.8 
u 1004 920 s 36.5 39.6 
u 100 7 800 p 22.0 21.6 
u 1007 1300 s 28.5 6605 
u 1013 7CO p 19.5 12.8 
u 1013 700 s 20.0 13.3 
u 1041 - 1300 p 20.0 35.4 
u 1041 1400 s 21.0 38.6 
u 1048 1100 p 20.5 25.8 
u 1048 1100 s 22.0 29.2 
u 1050 1100 p 20.5 25.7 
u 1050 940 s 36.5 40.7 
u 1050 1075 T 32.0 41.0 
u 1056 400 ZP/S 13.5 3.3 
u 1056 400 UP/S 19.0 7.8 
u 1067 330 p 49.5 12.6 
u 1067 660 ZP/S 17.4 8.0 
u 1067 660 UP/S 24.5 l 9 . 1 
u 1068 1800 p 32.0 
u 1068 1900 s 44.5 
u 1070 300 s 130.0 62.8 
u 1070 800 lP/S 25.0 26.2 
u 1070 800 UP/S 32.0 38.7 
u 1076 1300 p 17.5 27.7 
u 1076 1400 s 21.0 38.6 
u 1084 2000 p 13.5 51.7 
u 1085 435 p 4 l .o 18.l 
u 1088 420 T 54.0 16.2 
u 1088 660 ZP/S 17.4 8.0 
u 1088 660 UP/S 24.5 19.l 

** See last page for special listing. 
- I-26 -

~IN ll.VG 

9.5 21.3 
4.7 12.2 
6.2 13.2 
2.5 5.0 
3.2 6.9 
2.5 4.7 

15.5 16.6 
20.8 22.4 

2 c; . ~ 2.1 
2.R 6.1 
3.4 7.4 
5.6 11.9 
2.0 2.6 
3.2 7.2 
3.2 7.0 
2.6 5.4 
5. l l O. ':i 
4.0 7.7 
1.2 l. 6 
2.5 3. 8' 
8.9 18.8 
3.2 6.7 
3.9 8.0 
3.8 8.3 
4.4 q.1 
5.3 12.5 
2.4 5.0 
2.5 5.2 
5.5 11.4 
4.e 10.1 
4.? R.6 
4.5 9.4 
4.2 8.6 
3.6 8. 1 
3.9 8.8 
1.0 1.4 
2.0 3. 1 
2.1 4.4 
3.2 2.9 
3.7 7.6 
,, ,, 
-."--;-;-

-~--~ 

3.7 9.2 
4.8 10.0 
9.7 20.2 
4.7 g_7 
4.8 10. l 
8.9 1 7. '1 
3.3 7.2 
2.4 4. ,J 
2. 1 2.9 
5.6 7.6 

RELEASE f IM E 
rAX t-' IN AVG 

18.5 2.5 7.4 
24.3 3.0 l O . 0 
24.1 3.C 10.c 
36.1 7.5 17.5 
36.1 7 • 'j l7.5 
29.3 4.R 11. 1 
zg.1 't. 8 13.3 
29.3 4.8 13.3 
41. l r.J.8 2r.. 9 
41.1 9.8 20.9 
26.'> 4 .. 0 11.9 
26.5 4.C 11.9 

9.7 2.5 5.0 
9.7 2.5 5.0 
9.7 2.5 5.0 

20.4 2.1 8.6 
20.4 2. 7 8.6 
37.1 2.0 18.4 
20.0 2.1 8.6 
20.0 2.7 H.6 
38.8 7.8 18. 5 
3 s:i. ~ 7.P 18.5 
19.0 2o5 7.3 
19.0 2.5 7.8 
2c.o 2. 7 P.6 
2C.O 2.7 8~6 
2 8. q 4.9 13.3 
28.9 4 :, 

• v 11.l 
19.2 2.5 7.8 
19.2 2.5 7 . 0, 

24.3 3.5 1 l.O 
24.3 3.5 11.c 
37.0 3.7 19.5 
37.0 8.7 1g.s 
37.0 8.7 19 0 '5 
37.0 7.5 17~5 
37.0 7.5 l 7 . ':i 
1 ·Lg 3. l 7.6 
11.9 3. 1 7.6 
13.9 3.1 7.6 
27.l 3.6 12. 3 
2 7. l 3.6 12.3 
23.5 3.0 10.0 
23.5 3.r l O " 0 
23.5 3.C 10 .. (; 
20.2 2.7 8.6 
20.2 ?.1 8 .6 
20.0 . 2. 5 8.5 
11.0 2.5 5.7 
18.8 2.5 7.S 
19.8 2.5 7.8 
18.8 2.5 7.8 



WNQG O P E R A T E  O P E R A T E  T I M E  R E L E A S E  T I M E
C O D E R E S ARNG C U R R E N T MAX MI N AV G MAX MI N AVG

U 1 0 9 1 1 0 0 0 P 2 1 . 5 2 2 . 8 3 . 8 7 . 7 2 1 . 5 3 . 0 9 . 4

U 1 0 9 1 2 7 0 0 S 1 2 . 6 6 6 . 3 7 . 5 1 6 . 4 2 1 . 5 3 . 0 9 . 4

U 1 0 9 5 5 9 0 P 1 8 . 0 1 3 . 6 3 . 0 5 . 6 3 9 . 8 8 . 4 1 9 . 8

u 1 0 9 5 9 2 0 S • 3 0 . 0 2 5 . 0 2 . 9 6 . 2 3 9 . 8 8 . 4 1 9 . 3

u 1 0 9 9 1 3 0 0 P 1 7 . 5 2 7 . 7 4 . 7 9 . 7 1 7 . 7 2 . 5 7 . 1

u 1 0 9 9 1 4 0 0 s 2 1 . 0 3 8 . 6 4 . 8 1 0 . 1 1 7 . 7 2 . 5 7 . 1

u 1 n o 2 5 0 p 3 7 . 5 1 3 . 8 3 . 7 6 . 4 2 1 . 7 2 . 8 9 . 3

u 1 1 L6 5 0 0 p 3 7 . 0 1 9 . 5 3 . 6 7 . 8 2 2 . 1 3 . 4 1 0 . 5

u 1 1 1 6 5 0 0 s 3 6 . 0 1 9 . 2 3 . 6 7 . 9 2 2 .  1 3 . 4 1 0 . 5

u 1 1 1 7 5 0 0 p 3 9 . 5 2 0 . 8 4 . 0 8 . 3 2 0 . 5 2 . 6 8 . 7

u 1 1 1 7 5 C 0 s 3 8 . 5 2 0 . 5 4 . 0 8 . 4 2 0 . 5 2 . 6 8 . 7

u 1 1 2 2 3 0 0 p 1 3 . 6 1 2 . 7 2 . 7 5 .  1 2 8 . 9 4 . 8 1 3 . 3
u 1 1 2 2 7 4 0 s 2 0 . 0 1 0 . 6 1 . 7 3 . 6 2 8 . 9 4 . 8 1 3 . 3
u 1 1 2 6 1 4 2 5 p 1 3 . 7 2 8 . 4 5 . 3 1 1 . 1 2 7 . 1 4 . 2 1 2 . 4
u 1 1 2 6 9 7 0 s 3 1 . 0 2 9 . 9 3 . 3 7 . 0 2 7 . 1 4 . 2 1 2 . 4
u 1 1 2 7 1 4 2 5 p 1 3 . 7 2 8 . 4 5 . 3 1 1 - 1 2 2 . 0 3 . 1 9 . 7
u 1 1 2 7 9 7 0 r- 3 1 . 0 2 9 . 9 3 .  3 7 . 0 2 2 . 0 3 . 1 9 . 7
u 1 1 3 8 3 5 0 P 3 0 . 5 8 , 8 1 . 8 3 . 4 1 6 . 0 3 . 9 9 .  1
u 1 1 3 8 5 0 0 s 2 2 . 0 1 0 . 7 3 . 3 4 . 5 1 6 . 0 3 . 9 9 . 1
u 1 1 4  I 1 3 0 0 p 1 6 . 0 2 4 . 1 5 . 8 8 . 7 2 2 . 5 3 . 0 9 . 4
u 1 1 4 1 14 C 0 s 1 9 . 0 3 1 . 3 4 . 2 8 . 9 2 2 . 5 3 .  C 9 . 4
u 1 1 4 4 $ 8 5 0 p 2 4 . 0 2 4 . 2 4 . 2 8 . 8 1 8 . 6 2 . 5 7 . 1
u 1-144 $ 1 7 5 0 s 1 7 . 5 4 6 . 3 5 . 8 1 2 . 4 1 8 . 6 2 . 5 7 . 1
u 1 1 4 7 1 0 0 0 7 . P / S 8 . 8 8 . 3 1 . 9 3 .  1 1 8 . 5 3 . 9 1 0 . 0
u 1 1 4  7 1 0 0 0 U P / S 1 2 . 4 2 0 . 6 4 . 5 9 . 0 1 8 . 5 3 . 9 1 0 . 0
u 1 1 5 3 6 6 0 Z P / S 1 8 . 4 8 . 7 2 . 3 3 . 2 2 6 . 5 4 . 0 1 1 . 9
u 1 1 5 3 6 6 0 U P / S 2 6 . 0 2 0 . 4 6 . 1 8 . 2 2 6 . 5 4 . 0 1 1 . 9
u 1 1 5 4 6 6 0 Z P / S 1 8 . 4 8 . 7 2 . 3 3 . 2 2 9 .  3 4 . 8 1 3 . 3
u 1 1 5 4 6 6 0 U P / S 2 6 . 0 2 0 . 4 6 . 1 8 . 2 2 9 . 3 4 . 8 1 3 .  3
u I  L 5 ? 1 3 0 0 p 2 4 . 0 4 9 . 3 6 .  8 1 4 . 6 1 6 . 6 2 . 5 6 • 5
u 1 1 5 9 5 9 0 p 2 5 . 5 2 0 , 7 4 .  1 8 . 4 1 7 . 5 2 . 5 7 . 1
u 1 1 5 9 9 2 0 s 3 8 . 0 4 4 . 3 3 . 9 8 . 9 1 7 . 5 2 . 5 7 .  L
u 1 1 6 0 X 1 0 0 0 p 2 4 . 0 2 7 . 4 4 . 3 8 . 8 2 1 . 6 3 . 1 9 . 7
u 1 1 6 0 $ 2 7 0 0 s 1 4 . 0 8 .  3 1 9 . 7 2 1 . 6 3 . 1 9 . 7
u 1 1 6 5 6 7 5 p 3 1 . 0 2 2 . 1 4 . 6 8 . 1 1 7 . 3 2 . 5 7 . 1
u 1 1 6 5 1 9 2 5 s 1 8 . 0 6 2 . 1 7 . 8 1 7 . 2 1 7 . 3 2 . 5 7 . 1
u 1 1 6 9 # 1 3 0 0 p 2 6 . 0 r-o q j j . O 7 -6 l 5 . o 2 5 . 2 3 . 5 1 1 . 1
u 1 i  6 9 1 4 0 0 s 2 7 . 5 XX- 6 • 6 1 5 . 8 2 5 , 2 3 . 5 1 1 . 1
u 1 1 7 1 8 0 0 p 2 8 . 5 3 1 . 2 6 . 1 1 2 . 4 1 6 . 5 2 . 5 6 . 7
u 1 1 7 5 7 0 0 p 1 7 . 0 1 0 . 8 2 . 8 4 . 3 2 9 . 3 4 . 8 1 3 . 3
u 1 1 7 5 7 0 0 s 1 7 . 5 1 1 . 3 2 . 2 4 . 5 2 9 . 3 4 . 8 1 3 . 3
u 1 1 7 8 £ 8 5 0 p 2 5 . 5 2 6 . 2 A • 6 9 . 4 1 9 . 8 2 . 7 8 , 6
u 1 1 7 8 * 1 7 5 0 s 1 8 . 5 5 3 . 2 6 . 3 1 3 . 6 1 9 . 8 2 . 7 8 . 6
u 1 1 8 3 5 0 0 p 2 6 . 0 1 2 . 8 2 . 5 5 . 1 2 0 . 6 2 . 7 8 . 6
u 1 1 8 3 5 C 0 s 2 6 . 0 1 3 . 2 2 . 6 5 . 3 2 0 . 6 2 . 7 8 . 6
u 1 1 8 4 1 1 5 0 Z P / S 7 . 8 8 . 6 2 . 0 3 . 4 4 8 . 9 1 2 . 3 2 6 . 0
u 1 1 8 4 1 1 5 0 U P / S 1 0 . 0 1 6 . 8 3 .  7 7 . 2 4 8 . 9 1 2 . 3 2 6 , 0
u 1 1 9 2 8 0 0 P 1 7 . 5 1 7 . 6 3 . 4 7 . 0 2 4 . 5 3 . 4 1 0 . 5
u 1 1 9 2 1 3 0 0 s 2 2 . 5 3 2 . 4 4 . 0 8 . 5 2 4 . 5 3 . 4 1 0 . 5
u 1 1 9 4 1 3 0 0 p 2 . 0 . 0 3 5 . 4 5 . 5 1 1 . 4 1 7 . 5 2 . 5 7 . 1
u 1 1 9 4 1 4 0 0 S 2 4 . 0 5 2 . 9 5 - 7 1 2 . 4 1 7 . 5 2 . 5 7 . 1
u 1 1 9 6 1 5 5 P 4 1 . 5 7 . 9 2 . 5 3 . 6 3 3 .  1 6 . 9 1 6 . 6

* *  S e e l a s t  p a g e f o r s p e c i a l l i s t i n g .

#  T h i s  r e l a y  h a s  1 0 , 0 0 0  t u r n s  o n  t h e  p r i m a r y .  T h e  U & Y  r e l a y  
b o o k  i n c o r r e c t l y  l i s t s  1 , 0 0 0 .

-  1 -2 7  -

• 
• 

• 
• 

WNDG OPERATE OPERATE llr-'E RELEASE TIME 
CODE RES ARNG CURRENT MAX p., ! N AVG r-'A X t' I :\l AVG 

u tog l LOGO p 21.s 22.8 3.8 7.7 21.5 3.0 q • 4 

u lCJ<H 2700 s 12.6 66.3 7.5 16.4 21.5 "3.C C).4 
u 1og5 5go p 18.0 13.6 3.0 5.6 Jg.a 8.4 1g. 8 · 
u 109';) 920 s 30.0 2 5 .o 2.g 6.2 3g. 8 8.4 l 'J. a 
u 1099 1300 p 17.5 27.7 4.7 9.7 17.7 2.5 7.1 
u 1oqg l4GO s 21.0 38.6 4.8 10.1 17.7 2.5 7.1 

u 1110 250 p 37.5 13.8 3.7 6.4 21.7 2.8 g .. 1 

u l llb 500 p 37.0 19.5 3.6 7.8 22.1 3.4 10.5 
u 1116 500 s 36.0 1 q .. 2 3 .. 6 7.9 22.1 3.4 10.5 
lJ 11 l 7 5CO p 39.5 20.8 4.0 8.3 20.5 2.6 8.7 
u ltl7 5CO s 38.5 20.5 4.C 8.4 20.5 2.6 8.7 
u 1122 300 p 13.6 12.7 2.7 5.1 28.9 4.8 13.3 
u 1122 740 s 20.0 10.6 1.7 3 .. 6 28.g 4.8 13.3 
u 1126 1425 p 13.7 28.4 5.3 11. 1 27.l 4.2 12.4 
u 1126 970 s 31.0 29.9 3.3 7.0 27.1 4.2 12.4 
u ll27 1425 p 13.7 28.4 5.3 11.1 22.0 3.1 9.7 
u 1127 g70 ,.. 31.0 2-9 .. 9 3.3 1.0 22.0 3.1 q_7 .) 

u 1138 350 p 30.5 8., 8 l. 8 3.4 l 6. 0 3.9 q.1 
u 1118 5CO s 22.0 10.7 3.3 4.5 16.0 3_q 9.1 
u 114 l 1300 I-' 16.0 24.l 5.8 8.7 22.5 3.0 Q.4 
u ll'tl 1400 s 19.0 11.3 4.2 8. <J 22.5 3.C 9.4 
u 1144 * 850 p 24.0 24.2 4.2 8.8 18.6 2.5 7.1 
u 1-144 * 1750 s 17 .. 5 46.3 5.8 12.4 18.6 2.5 7. l 
u 114 7 1000 ZD/S 8.8 8.3 l. 9 3.1 18.5 3.9 1r.o 
u l ll• 7 1000 UP/S 12.4 20.6 4.5 9.0 18.5 3.9 10.0 
u 1153 660 lP/S l 8 .. 4 8.7 2.3 3 ? -~ 26.5 4.0 11.9 
u 1153 660 UP/S 26.0 20.4 6.1 8.2 26.5 4.0 11.g 
u l! 54 660 ZP/S 18.4 8.7 2.3 3.2 2 g. 3 4.? 1L1 
u 1154 660 UP/S 26.0 20.4 6. 1 8.2 29.3 4.8 13. 3 
u 1157 1300 D 24.0 49 .. 3 6.8 l4.6 16.6 2.5 6.5 
u 1159 590 p 25.5 20.7 4.1 8.4 17.5 2.5 7.1 
u 115q 920 s 38.0 44.3 3.9 8.9 17.5 2.5 7.! 
u 1160 ... 1000 p 24.0 27.4 4.3 8.8 21.6 .1 • l 9.7 .... 
u 1160 * 2700 s 14.0 *~f 8.3 19.7 21.6 3. l 9.7 
u 1165 675 p 31.0 22.1 4.6 R.l 17.1 2.5 7.1 
u 1165 1925 s 18.0 62.l 7.8 17.2 17.3 2.5 7.1 
u 1169// 1'100 p 26.0 r-0 00 

:JU• 7.6 15.G 25.2 3.5 11. ! 
u li69 1400 s 27.5 1(* 6.6 15.8 25.2 3.5 11. l 
u 1171 800 j.> 28.5 31.2 6.1 12.4 16.5 2.5 6.7 
u 1175 700 p 17.0 10.8 2.8 4. ·3 29.3 4.8 11.1 
u 1175 700 s 17.5 l l . 3 2.2 4.5 29.3 4.A I,. J 

u 1178 * 850 p 25.5 26.2 4.6 9.4 l g . 8 2.7 8 .. 6 
u 1178 * 1750 s 18.5 53.2 6 .. 3 l '1. 6 19.8 2.7 8.6 
u 1183 500 p 26.0 12.8 2.5 5.1 20.6 2.7 8.6 
u 1181 500 s 26.0 13.2 2.6 :>. ·3 20.6 '2.7 8.6 
u 1184 ll50 ZP/S 7.8 8.6 2.0 3.4 48.9 12.1 26.0 
u 1184 1150 UP/S 10.0 16.8 3. 7 7.2 48.9 12. 3 26 .. 0 
u 1192 800 p 17.5 17.6 3 0 4 7.0 24. 'l 3.4 10. 5 
u 1192 1100 s 22.5 32.4 4.0 8 • :> 24.5 3.4 10.5 
LJ 1194 UCO p 2.0. 0 35.4 5.5 • 11. 4 17.5 2.5 7.l 
u 1194 14 00 s 24.0 52.9 5.7 12.4 17.5 2.5 7.l 
u 1196 155 p 41.5 7.9 2.5 3.6 3 3. 1 & • q 16. 6 

** See last page for special listing. 

# This relay has 10,000 turns on the primary. The U & Y relay 
book incorrectly lists 1,000. 
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ODE

1 1 9 6
1 1 9 7
1 1 9 7
1 2 0 2
1 2 0 2
1 2 0 2
1 2 0  A
1 2 0 7
1211
1 2 2 4
1 2 2 4
1 2 3 1
1 2 3 1
1 2 3 5
1 2 3 5
1 2 4 1
1 2 4 2
1 2 4 5
1 2 4 5
1 2 4 6
1 2 4 6
1 2 5 1
1 2 5  L
1 2 5 9
1 2 5 9
1 2 6 0
1 2 6 0
1 2 6 0
1 2 6 0
1 2 6 5
1 2 6 6
1 2 6 6
1 2 6 7
1 2 6 7
1 2 6 9
1 2 7 6
1 2 7 8
1 2 7 8
1 2 8 2
1 2 8 2
1 2 8 3
1 2 8 3
1 2 8 4
1 2 8 4
1 2 8 6
1 2 8 6
1 2 9 1
1 2 9 1
1 2 9 2
1 2 9 2
1 2 9 5
1 2 9 6

* S e e

W N D G  O P E R A T E O P E R A T E  T I M E R E L E A S E  T I WE
R E S ARN G C U R R E N T P A X P I N AVG PAX P I N AV G

2 3 0 S 6 3 . 0 9 . 5 1 . 5 3 .  1 3 3 .  1 6 . 9 1 6 . 6
4 0 0 Z P / S 1 3 . 4 4 . 4 1 . 5 2 . 0 2 7 . 3 7 .  1 1 4 . 7
4 0 0 U P / S 1 9 . 0 1 1 . 5 3 . 2 4 . 9 2 7 . 3 7 .  1 1 4 . 7
3 0 0 s 1 2 5 . 0 4 3 . 1 1 . 7 8 . 6 2 6 . 9 3 . 4 1 1 . 3
8 0 0 Z P / S 2 4 . 6 2 5 . 8 4 . 7 9 . 8 2 6 . 9 3 . 4 1 1 . 8
8 0 0 U P / S 3 1 . 0 3 7 . 8 9 . 4 1 9 . 5 2 6 . 9 3 . 4 1 1 . 8

1 C C 0 p 1 9 . 0 3 3 . 0 6 . 5 1 4 . 2 24 .  1 3 . 7 1 1 . 4
A 2 0 0 P 1 8 . 0 4 . 9 2 . 5 2 . 3 4 2 . 0 9 . 8 2 0 . 9

2 0 0 0 p 1 3 . 2 5 2 . 6 8 . 3 1 7 . 4 2 6 . 9 4 . 5 1 2 . 8
* 1 0 0 0 p 1 4 . 8 1 3 . 6 2 . 4 4 . 9 2 1 . 6 5 . 0 1 2 . 1
* 2 7 0 0 s 8 . 3 2 6 . 9 4 . 6 9 . 3 2 1 . 6 5 . 0 1 2 . 1
* I C C  0 p 1 9 . 5 1 9 . 8 3 . 3 6 . 9 2 1 . 9 5 . 5 1 2 . 9
� 2 7 0 0 s 1 1 . 0 4 6 . 8 6 . 2 1 3 . 2 2 1 . 9 5 . 5 1 2 . 9

* 8 5 0 P 1 3 . 6 1 1 . 6 2 . 3 4 . 5 2 2 . 3 5 .  C 1 2 . 1
£ 1 7 5 0 s 1 0 . 7 1 9 . 1 3 . 2 6 . 8 2 2 . 3 5 . 0 1 2 . 1

3 0 0 p 2 2 . 5 9 . 4 3 . 0 4 . 4 2 1 . 9 5 . 5 1 2 . 9
3 0  0 p 2 6 . 0 1 1 . 6 3 . 2 5 . 0 2 1 . 3 5 . 5 1 2 . 9

•4*T- 1 0 0 0  • p 1 6 . 5 1 5 . 7 2 . 7 5 . 6 2 1 . 1 5 . 0 1 2 .  1
Jfc-T 2 7 0 0 s 9 . 3 3 3 . 0 5 . 1 1 0 . 7 2 1 . 1 5 . 0 1 2 . 1
* 8 5 0 p 1 4 . 4 1 2 . 4 2 . 4 4 . 9 2 1 . 6 5 . 0 1 2 . 1
$ 1 7 5 0 s 1 1 . 2 2 0 . 4 3 . 4 7 . 2 2 1 . 6 5 .  C 1 2 . 1

1 1 0 0 p 1 3 . 6 1 4 . 0 2 . 6 5 . 3 2 1 . 6 5 . 0 1 2 . 1
1 1 0 0 s 1 3 . 8 1 4 . 3 2 . 6 5 . 4 2 1 . 6 5 .  C 1 2 . 1

2 0 0 p 2 7 . 5 4 . 6 1 . 5 2 . 1 2 2 . 3 5 . 0 1 2 . 1
2 C 0 s 3 0 . 5 5 . 1 1 . 5 2 . 2 2 2 . 3 5 . 0 1 2 . 1

5 5 p 6 2 . 5 2 . 5 1 . 0 1 . 2 2 2 . 3 5 . 0 1 2 . 1
1 0 0 0 s 1 2 . 7 1 2 . 6 2 . 5 5 . 0 2 2 . 1 5 . 0 1 2 . 1
1 0 5 5 Z P / S 9 . 1 9 . 1 2 . 0 3 . 5 2 2 . 3 5 . 0 1 2 . 1
1 0 5 5 U P / S 1 0 . 6 1 3 . 6 2 . 9 5 . 6 2 2 . 3 5 . 0 1 2 . 1

6 0 P 8 0 . 0 2 . 6 0 . 9 1 .  1 2 1 . 6 5 . 0 1 2 . 1
1 0 0 p 5 5 . 5 3 . 3 1 .  1 1 . 4 2 1 . 6 5 . 0 1 2 . 1

1 0 0 0 s 2 1 . 5 1 6 . 0 2 . 3 4 . 7 2 1 . 6 5 . 0 1 2 . 1
3 0 0 p 2 7 . 5 6 . 2 1 . 3 2 . 2 4 7 . 8 1 8 . 7 3 6 .  7
7 0 0 S 2 7 . 5 1 2 . 1 1 . 6 3 . 5 2 2 . 3 5 . 0 1 2 . 1

1 0 0 0 p 1 2 . 6 2 0 . 3 4 . 3 8 . 7 2 7 . 8 7 . 7 1 6 . 4
5 0 0 p 1 7 . 5 1 2 . 1 3 .  C 5 . 0 2 7 . 3 7 .  1 1 4 . 7
4 5 0 p 1 4 . 4 7 . 9 2 . 5 3 . 7 2 2 . 3 5 . 0 1 2 . 1

1 0 5 0 s 2 4 . 5 1 8 . 2 2 - 0 4 . 3 2 2 . 3 5 . 0 1 2 . 1
2 0 0 p 3 6 . 5 6 . 6 1 . 8 2 . 6 2 5 . 3 3 . 4 1 0 . 5
2 CO s 3 7 . 5 6 . 8 1 . 7 2 . 6 2 5 . 3 3 . 4 1 0 . 5
3 5 0 p 3 6 . 5 1 5 . 8 3 . 1 7 . 1 2 1 . 2 2 . 8 9 . 3

1 1 5 0 S 3 5 . 5 * * 5 . 5 1 4 . 0 2 1 . 2 2 . 8 9 . 3
3 5 0 p 3 4 . 0 1 5 . 0 3 .  3 6 . 6 2 6 . 9 4 . 5 1 2 . 8

1 1 5 0 S 3 3 . 0 8 0 . 1 5 . 0 1 2 . 1 2 6 . 9 4 . 5 1 2 . 8
7 0 0 p 3 9 . 0 3 2 . 0 5 . 5 1 1 . 5 1 7 . 9 2 . 5 7 . 8
7 0 0 S 3 9 . 5 3 2 . 7 5 . 6 1 1 .  d 1 7 . 9 2 . 5 7 . 8
8 0 0 p 2 6 . 5 2 8 . 8 5 . 5 1 1 . 2 1 7 . 6 2 . 5 7 . 3
7 4 0 s 4 4 . 0 3 8 . 4 4 . 4 9 .  7 1 7 . 6 • 2 . 5 7 . 3
2 1 5 p 5 7 . 5 1 0 . 6 2 . 0 4 . 0 9 . 9 2 . 5 5 . 1
9 5 0 s 2 6 . 0 3 1 . 1 5 . 0 1 0 . 4 9 . 9 2 . 5 5 . 1

1 0 0 0 p 2 0 . 0 3 4 . 7 7 . 2 1 5 . 0 1 6 . 5 2 . 5 6 . 7
6 4 0 p 2 9 . 0 2 8 . 7 6 . 9 1 4 . 6 9 .  1 2 . 5 4 . 5

l a s t  p a g e  f o r  s p e c i a l  l i s t i n g .

-  1 -2 8  -

• 
• 

• 
• 

WNOG OPERATE OPERATE" T Ir_.E 
COOE RES AR.NG C\.JRRENT ~AX 

u llq6 230 s 63.0 g. 5 
u 11q7 400 ZP/S 13 • 1t 4.4 
u 1197 400 UP/S 19.0 11.5 
u 1202 300 s 125.0 43*1 
u 1202 800 ZP/S 24.6 25., 8 
u 1202 800 UP/S 31.0 37.8 
u 1204 lOCO p 19.0 33.0 
u 1207 A 200 p 18.0 4.9 
u 1211 2000 p 13.2 52.6 
u 1224 * 1000 p 14.8 13.6 
u 1224 * 2700 s 8.3 26.q 
u 1231 * lCCO p 19.5 19.8 
u 1231 * 2700 s 11.0 46.8 
u 1235 * 850 p 13.6 11.6 
u 1235 * 1750 s 10.7 19.l 
u 1241 300 p 22.5 q,.4 
u 1242 3CO p 26.0 11.6 
u 1245 ... _lOOO p 16.5 15.7 .,. 

u 1245 * 2700 s 9.3 33.0 
u 1246 * 850 p 14.4 12.4 
u 1246 ... 1750 s 11.2 20.4 ... 
u 1251 1100 p 13.6 14.0 
u 1251 llOO s 13., 8 14.3 
u 1259 200 p 27.5 4.6 
u 1259 200 s 30.5 5.1 
u 1260 55 p 62.5 2.5 
u 1260 1000 s 12.7 12.6 
u 1260 1055 ZP/S 9.1 9.1 
u 1260 1055 UP/S 10.6 13.6 
u 1265 60 p 80.0 2.6 
u 1266 100 p 55.5 3.3 
u 1266 1000 s 21 .. 5 16.0 
u 1267 300 p 27.5 6.2 
u 1267 700 s 27.5 12.1 
u 1269 1000 p 12.6 20.3 
u 1276 500 p 17.5 12.1 
u 1278 450 p 14.4 7.9 
u 1278 1050 s 24.5 18.2 
u 1282 200 p 36.5 6.,6 
u 1282 200 s 37.5 6.8 
u 1283 350 p 36.5 15.8 
u 1283 1150 s 35.5 ** 
u 1284 350 p 34.0 15.0 
u 1284 1150 s 33.0 80.l 
u 1286 700 p 39.0 12.0 
u 1286 700 s 39.5 12.7 
u 1291 800 p 26.5 28.8 
u 1291 740 s • 44. 0 38.4 
u 12q2 215 p 57.5 10.6 
u 1292 950 s 26.0 31.1 
u 1295 1000 p 20.0 1',. 7 
u 1296 640 p 29.0 28.7 

** See last page for special listing. 
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t-' IN f-.VG 

1.5 3.1 
1.5 2.0 
3 .. 2 4.9 
1 .. 7 e.6 
4.7 9.8 
Y.4 19 .. 5 
b" "> 14.2 
2.5 2.a 
8. ·:, 17.4 
2.4 4.() 
4.6 9.3 
3 .. 3 6.9 
6.2 13.2 
2.3 4.5 
3.2 6.,8 
3.0 4.4 
3.2 5.0 
2.7 5.6 
5. l 10.7 
2.4 4.9 
3.4 7.2 
2 .. 6 ".>.3 
2.6 5.4 
l. 5 2.1 
l .. 5 2.2 
1.0 1-2 
2.5 5.0 
2.0 1.5 
2.9 5.6 
0. <) 1. 1 
1. 1 1 .. 4 
2.1 4.7 
1.3 2.2 
1..6 3.5 
~-3 8.7 
3.C 5.0 
2.5 3.7 
2.0 4.3 
1.8 2.6 
1.7 2.6 
3. 1 7.1 
5.5 14.0 
3.3 6.6 
5.0 l 2. l 
'.) • 5 11.5 
5.6 11.d 
5.5 11.2 
4.4 9. 7 
2.0 4.0 
5.0 10.4 
7.2 15.0 
6.9 14.b 

RELEASE TI r,,., E 
t'AX r-< I Ii AVG 

33.1 6.q 16.6 
27.3 7. l 14.7 
27.3 7. l 14.7 
26.9 1.4 11.3 
26.9 3.4 11. 8 
26.Y ~-4 11.. 8 
24. L 3.7 11.4 
42.0 Y.8 20.9 
26.9 4.5 12.8 
21.6 ?.0 12., l 
21.6 5.0 12~1 
21.9 5.5 12.g 
2 l. CJ 5.5 12.'1 
22.3 ?.C 12. l 
22.3 5.0 12.1 
21.9 5.5 12.9 
21. 3 5.5 12.q 
21.1 5.C P .. 1 
21.1 '). 0 12.1 
21.6 5.0 12.l 
21.6 '5.C 12. 1 
21.6 5.0 12.1 
21.6 5.C 12.1 
22.3 5.C 12 .. 1 
22 .. 3 5.0 12.1 
22.1 5.0 1 2 . 1 
2 2. ~ 'J. () l 2. l 
22.3 5.0 12. l 
22.3 5.0 12.1 
21.6 5.C 1 2 . 1 
Zl.A 5.G 12. l 
21.6 5.0 12.1 
4 7. '6 l~.7 16. 7 
22.3 5.0 12.1 
27.8 1.1 16.4 
27.3 7. 1 14.7 
22.3 5.0 12. l 
22. -~ ? • 0 12.1 
25.3 1.4 10. 5 
25.3 J.4 10.5 
21.2 2.8 9.3 
21.2 2.8 9.3 
26.9 4.5 12. (! 

26.9 4.5 l 2. 8 
17.q 2.5 7.8 
17.9 2.5 7.8 
17.6 2.5 7. i 
17.6 ·2.5 7..3 

9.9 2.5 5.1 
9.9 2.5 5., 1 

16.5 2.5 6.7 
g. 1 ?.5 4.5 



1 3 0 2
1 3 0 2
1 3 0 3
1 3 0 3
1 3 0 8
1 3 0 8
1 3 0 8
1 3 0 9
1 3 0 9
1 3 0 9
1 3 1 3
1 3 1 3
1 3 1 A
1 3 1 4
1 3 2 1
1 3 2 1
1 3 2 7
1 3 2 7
1 3 3 5
1 3 3 5
1 3 6  5
1 3 6 5
1 3 7 2
13 72
1 3 7 4
1 3 7 4
1 3 8 0
1 3 8 0
1 4 0 2
1 4 0 2
1 4 0 9
1 4 0 9
1 4 1 0
1 4 1 0
1 4 1 1
1 4 1 1
1 4 1 3
1 4 1 3
1 4 1 7
1 4 1 7
1 4 1 7
1 4 2 0
1 4 2 0
1 4 2 5
1 4 2 5
1 4 2 8
1 4 2 8
1 4 2 9
1 4 2 9
1 4 3 1
1 4 3 1
1 4 3 3

R E S ARN G C U R R E N T MAX

2 0 0 P 5 0 . 0 9 . 5
2 CO S 5 0 . 0 9 . 3
2 0 0 P 3 7 . 0 6 . 8
2 0 0 s 3 7 . 0 6 . 6
1 0 0 p 4 4 . 5 3 . 5

1 2 0 0 Z P / S 8 . 4 9 . 2
1 2 0 0 U P / S 1 0 . 5 1 6 . 3

1 0 0 p 5 2 . 0 4 . 1
1 2 0 0 Z P / S 9 . 9 1 1 . 3
1 2 0 0 U P / S 1 2 . 3 1 9 . 9

* 7 0 0 p 3 8 . 0 3 0 . 9
* 7 0 0 s 3 8 . 0 3 1 - 0
$ 8 5 0 p 2 6 . 0 2 6 . 9
* 1750 . s 2 0 . 0 6 5 . 3
* 8 5 0 p 2 5 . 0 2 5 . 5
* 1 7 5 0 s 1 9 . 5 6 1 . 0
� 8 5 0 p 2 2 . 5 2 2 . 2

* 1 7 5 0 s 1 7 . 5 4 6 . 3
1 0 0 p 4 6 . 5 3 . 7

1 1 C 0 s 1 4 . 2 1 6 . 1
8 5 0 p 2 6 . 0 2 6 . 9

1 7 5 0 s 2 0 . 0 6 5 . 3
1 0 0 0 p 1 8 . 0 1 8 . 9
1 0 0 0 s 1 8 . 5 1 9 . 6
1 1 0 0 p 2 2 . 5 2 8 - 6
1 1 0 0 s 2 3 . 0 3 1 . 7

£ 7 0 0 p 2 6 . 5 1 9 . 2
* 7 0 0 s 2 6 . 5 1 9 . 4

6 6 0 I P / s 2 0 . 2 9 . 7
6 6 0 U P / S 2 8 . 5 2 2 . 4

5 - 5 p 1 0 5 . 0 2 . 9
5 7 0 s 2 3 . 5 8 . 2
2 . 2 p 1 8 5 . 0 2 . 8
5 7 0 s 2 6 . 5 9 . 6

* 7 0  0 p 2 0 . 5 1 3 . 6
* 7 0 0 s 2 0 . 0 1 3 . 3
* 7 0 0 p 3 7 . 0 2 9 . 7
* 7 0 0 s 3 7 . 0 2 9 . 9

4 20 T 6 8 . 0 2 3 . 1
6 6 0 Z P / S 2 1 . 9 1 0 . 7
6 6 0 U P / S 3 1 . 0 2 4 . 3

* 8 5 0 P 2 5 . 0 2 5 . 5
* 1 7 5 0 s 1 9 . 5 6 1 . 0

6 6 0 Z P / S 1 8 . 7 8 . 8
6 6 0 U P / S 2 6 . 5 2 0 . 8
6 6 0 Z P / S 1 9 . 5 9 . 3
6 6 0 U P / S 2 7 . 5 2 1 . 6

$ 8 5 0 p 2 1 . 0 2 0 .  1
$ 1 7 5 0 s 1 6 . 5 4 0 . 8
* 7 0 0 p 3 5 . 5 2 8 . 0
* 7 C 0 s 3 7 . 0 2 9 . 9

2 0 0 p 3 8 . 5 9 . 6

M N AVG MAX MI N

2 . 1 3 . 7 1 8 . 6 2 . 5
2 . 0 3 . 6 1 8 . 6 2 . 5
1 . 7 2 . 7 1 4 . 2 3 . 1
1 . 7 2 . 6 1 4 . 2 3 .  1
1 . 5 1 . 7 2 9 . 3 4 . 8
1 . 9 3 . 5 2 9 . 3 4 . 6
3 . 3 6 . 7 2 9 . 3 4 . 8
1 . 5 1 . 9 2 4 . 5 3 . 4
2 . 2 4 . 3 2 4 . 5 3 . 4
3 . 9 7 . 9 2 4 . 5 3 . 4
3 . 9 1 1 . 1 1 9 . 9 2 . 8
5 . 3 1 1 . 2 1 9 . 9 2 . 6
4 . 7 9 . 6 2 8 . 7 5 . 0
6 . 9 1 5 . 5 2 8 . 7 5 . 0
4 . 5 9 . 2 2 0 . 5 2 . 8
6 . 7 1 4 . 8 2 0 . 5 2 . 3
3 . 9 8 . 2 2 6 . 7 4 . 2
5 . 8 1 2 . 4 2 6 . 7 4 . 2
1 . 3 1 . 7 3 1 . 8 5 . 0
2 . 8 5 . 8 3 1 . 3 5 . 0
4 . 7 9 . 6 3 0 .  7 4 . 9
6 . 9 1 5 . 5 3 0 . 7 4 . 9
3 . 4 7 . 2 3 6 . 3 7 . 5
3 . 6 7 . 5 3 6 . 3 7 . 5
4 . 7 9 . 6 2 3 . 7 3 . 4
4 . 7 9 . 9 2 3 . 7 3 . 4
3 . 4 7 . 3 1 7 . 9 2 . 5
3 . 4 7 . 4 1 7 . 9 2 . 5
1 . 7 3 . 5 1 2 .  1 2 . 5
4 . 4 9 . 2 1 2 . 1 2 . 5
2 . 0 2 . 0 2 2 . 3 5 . 0
1 . 3 2 . 6 2 2 . 3 5 . 0
1 . 9 1 . 8 1 6 . 0 3 . 9
1 . 4 3 . 0 1 6 . 0 3 . 9
2 . 6 5 . 3 3 3 . 3 6 . 5
2 . 5 5 . 2 3 3 . 3 6 . 5
5 . 1 1 0 . 7 1 7 . 3 2 . 5
5 . 2 1 0 . 9 1 7 . 3 2 . 5
3 . 1 6 . 5 1 0 . 3 2 . 5
1 . 9 3 . 8 1 0 .  3 2 . 5
5 . 0 1 0 . 1 1 0 . 3 2 . 5
4 . 5 9 . 2 1 7 . 4 2 . 5
6 . 7 1 4 . 8 1 7 . 4 2 . 5
2 . 2 3 . 2 1 5 . 7 3 . 9
5 . 9 6 . 5 1 5 . 7 3 . 9
2 . 3 3 . 4 2 6 . 7 4 . 2
6 . 3 8 . 9 2 6 . 7 4 . 2
3 . 5 7 . 6 2 0 . 6 2 . 7
5 . 4 1 1 . 5 2 0 . 6 2 . 7
4 . 9  ' 1 0 . 2 1 6 . 3 2 . 5
5 . 2 1 0 . 9 1 6 . 3 2 . 5
2 . 6 4 .  1 2 6 .  1 4 . 0

-  1 -2 9  -

CODE RES ARNG CURRENT MAX ti I N AVG MAX ~IN AVG 

u 1302 200 p 50.0 9.5 2.1 3.7 18.6 2.5 7.1 
u 1302 200 s 50.0 9.3 2.0 3.6 18.6 2.5 7.1 
u 1301 200 p 37.0 6e8 1.7 2.7 14.2 3.1 7.6 
u 1303 200 s· 37.0 6,.6 1.7 2.6 14.2 1. 1 7.6 
u 1308 100 p 44.5 3 ., 5 1.5 l. 7 2g.3 4.8 110 3 

u 1308 1200 Zf'/S 8.4 9.2 1.q 3.5 2q.3 4.'3 13.3 
u 1308 1200 UP/S 10.5 16.3 3 .. 3 6.7 2q.1 4 • P, 1 3 .. 3 

• u 130g 100 p 52.0 4.1 1.5 1.9 24.5 3.4 10.5 
u 1309 1200 ZP/S 9.9 11.3 2.2 4.3 24.5 3.4 10.5 
u 130g 1200 UP/S 12.3 19.9 3.9 7. ] 24.5 3.4 10.5 
u 1313 * 700 p 38.0 30.9 3.'1 11. 1 19.9 2.8 8.9 
u 1313 * 700 s 38.0 31.0 5.3 11.2 l g . 9 2.8 8.9 
u 1314 * 850 p 26.0 26.9 4.7 q . 6 28.7 5.0 13.7 
u 1114 * 1750. s 20.0 65.3 6.9 15.5 28.7 5.0 13.7 
u 1321 * 850 p 25.0 25.5 4.5 9.2 20.5 2 .. 8 8.9 

• u 1321 * 1750 s 19.5 61. 0 6.7 14.8 20.5 2.8 8.9 
u 1327 * 850 p 22.5 22.2 1.9 8~2 26.7. , ... 2 1? .. 4 
u 1327 * 1750 s 17.5 46.3 5.fl 12.4 2t:.7 4.2 12.4 
u 1335 100 p 46.5 3.7 1.1 1.7 11.8 ':>. 0 13.8 
u 1335 1100 s 14.2 16.l 2 . fl 5.d 31.8 5.0 11.8 
u 1365 850 p 26.0 26.9 4 .. 7 9.6 30.7 4 .. 9 13.8 
u 1365 1750 s 20.0 6~.3 6.9 15.5 3C.7 4.9 11.8 
u i.372 1000 p 18.0 18.9 3.4 1.2 36.3 7.5 17.5 
u 1372 1000 s 18.5 1906 3.6 7.5 36.3 7.5 l -, • 5 

u 137 ,, 1100 p 22.5 28.6 4.7 9.6 23.7 3.4 10.5 
u 1374 1100 s 23.0 31.7 4.7 9.9 23.7 3.4 l0.5 
u 138:J * 700 p 26.5 19.2 3.4 7. 3 17.9 2.5 7.1 
u 1380 * 7CO s 26.5 19.4 3.4 7.4 l 7 • -} 2 .. 5 7.1 

u 1402 660 ZP/S 20.2 9.7 1.7 1.5 12. l 2.5 6.5 
u 1402 660 UP/S 28.5 22.4 4.4 9.2 12.1 2.5 605 

u 1409 5-5 p 105.0 2.9 2.0 2.0 22.3 5.0 12.1 

u 1409 570 s 23 .. 5 8.2 l. 3 2.6 22.3 5.0 12,. l 

u 1410 2.~ p 185.0 2.8 1. q 1.8 16.0 3.9 9.l 

u 1410 570 s 26 .. 5 9.6 1.4 3.0 16.0 3.9 9.l 

u 1411 * 700 p 20.5 13.6 2.6 5.3 33.3 6. ') 15.6 
u 1411 * 700 s 20.0 13.3 2.5 5.2 33.3 6.5 15.6 
u 1413 * 700 p 37.0 29.7 5. l 10.7 17.3 2.5 7.1 
u 1413 * 700 s 37.0 29.9 5.2 10.9 17.3 2.5 7.1 
u 1417 420 T 68.0 23.l 3. l 6.5 10.3 2.5 4_g 

u 141 7 660 ZP/S 21.9 10.7 1.9 3.R 10.3 2.5 4.9 
u 1417 660 UP/S 31.0 24.3 5.0 10.1 10.3 2.5 4.9 • u 14?0 * 850 p 25.0 25.5 4.5 9.2 17.4 2.5 7.3 
u 1420 * 1750 s 19.5 61.0 6.7 14.8 17.4 2.5 7.3 
u 1425 660 ZP/S 18.7 8.8 2.2 1.2 J, 5. 7 3.9 9.1 
u 1425 660 UP/S 26.5 20.8 5.9 8.5 15.7 3. q CJ • L 
u 1428 660 ZP/S 19.5 9.3 2.1 1.4 26.7 4.2 12.L; 
u 1428 660 UP/S 27.5 21.6 6 .. 3 8.9 26.7 4.2 12.4 
u 1429 * 850 p 21. 0 20.1 3.5 7.6 20.6 Z.7 3.6 

u 142 q * 1750 s 16.5 40.8 'J.4 l 1 . 5 20.6 2.1 8.6 

• u 1431 * 7CO p 35.5 28.0 4. g • 10.2 16.3 2.5 t:.7 
u 1431 * ?CO s 37.0 29.9 5.2 10.9 16.3 2.5 6.7 
u 1433 200 p 18.5 9.6 2.6 4. l 26.l 4.r l l. 9 
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W N D G  O P E R A T E

C O D E  R E S  A R N G  C U R R E N T

u 1 4 3 3 1 3 0 0 S 4 6 . 0
u 1 4 4 5 1 4 2 5 P ’ 1 5 . 5
u 1 4 4 5 9 7 0 S 3 4 . 5
u 1 4 4 6 8 5 0 P 2 2 . 0
u 1 4 4 6 1 7 5 0 s 1 7 . 0
u 1 4 4  7 2 5 0 p 6 6 . 5
u 1 4 4 7 2 3 5 s 9 0 . 0
u 1 4 4 9 4 2 5 p 3 6 . 5
u 1 4 4 9 4 1 5 s 3 5 . 5

O P E R A T E  T I M E  R E L E A S E  T I M E
MAX MI N AV G MAX MI N AV G

* -* 2 6 . 1 4 . 0 1 1 . 9
3 4 . 0 6 . 3 1 2 . 8 1 8 . 2 2 . 5 7 . 1
3 9 . 4 3 . 8 8 . 3 1 8 , 2 2 . 5 7 .  1
2 1 . 5 3 . 8 8 .  C 1 7 . 7 2 . 5 7 . 1
4 3 . 5 5 . 6 1 1 . 9 1 7 . 7 2 . 5 7 . 1
1 4 .  1 2 . 7 5 . 7 1 7 . 4 2 . 5 7 . 3
1 4 . 7 2 . 6 5 . 4 1 7 . 4 2 . 5 7 . 3
1 3 . 3 2 . 2 4 . 6 2 1 . 8 3 . 0 9 . 4
1 3 . 2 2 . 3 4 . 8 2 1 . 8 3 .  C 9 . 4

* *  S e e  l a s t  p a g e  f o r  s p e c i a l  l i s t i n g .

• -  1 - 3 0  -

• 

• 
• 

WNDG OPERATE OPEl{ATE TI MF. 
CODE RES ARNG CURRENT MAX 

u 1433 1300 s 46.0 
u 1445 1425 p· 15.5 34.0 
u 1445 970 s 34.5 39.4 
u 1446 850 p 22.0 21.5 
u 1446 1750 s 17.0 43.5 
u lL;4 7 250 p 66.5 14.l 
u 1447 235 s 90.0 14.7 
u 1449 425 p 36.5 13.3 
u 1449 415 s 35.5 13.2 

** See last page for special listing. 
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fJIN AVG 

*-)'-

6.3 12.8 
3.8 8.1 
3.~ 8.0 
5.6 11.9 
2.1 5.7 
2.6 5.4 
2.2 4.6 
2.1 4.d 

RELEASE TIME 
MAX fJ I N /IVG 

26.l 4.0 11.g 
18.2 2.5 7.1 
18,2 2.5 7. l 
17.7 2.5 7.1 
17.7 2.5 7.1 
17.4 2.5 7.3 
17.4 2.5 7. ·3 
21.8 3.0 g_4 

21.8 3.C q_4 



SLOW A C TIN G  

U T Y P E

1-3 1

• 
• 

• 
•• 

SLOW ACTING 

U TYPE 
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WNDG G P E R A T E  
C O D E  R E S ARN G C U R R E N T

u 9 4 * 1 3 0 0 2 0 , 0
u 1 2 8 2 3 0 0 1 1 . 9
u 1 8 7 * 1 2 0 0 1 7 . 0
u 1 7 2 1 2 0 0 1 3 . 9
u 1 7 4 1 2 0 0 1 6 . 0
u 2 0 5 1 0 0 0 P 1 8 . 0
u 2 0 5 1 C C 0 S 1 8 . 0
u 2 4 6 6 5 0 2 7 . 5
u 2 8 3 2 0 0 0 7 . 8
u 3 0 3 2 3 5 5 0 . 5
u 3 0 7 * 1 2 0 0 1 5 . 0
u 3 2 0 1 3 0 0 2 1 . 0
u 3 3 5 * 1 3 0 0 2 6 . 5
u 3 4 8 4 3 0 2 2 . 5
u 3 5 3 A 2 5 5 P 2 4 . 0
u 3 5 3 A 2 5 0 S 4 3 . 5
u 3 5 4 2 3 5 5 3 . 5
u 3 5 6 2 3 5 4 4 . 5
u 3 7 9 8 5 0 p 3 1 . 0
u 3 7 9 2 0  GO s 1 8 . 0
u 3 8 1 * 1 2 0 0 1 4 . 2
u 4 1 3 2 0 0 0 8 . 9
u 4 1 8 1 3 0 0 1 9 . 5
u 4 3 1 * 1 3 0 0 2 1 . 0
u 4 4 3 2 8  5 2 6 . 5
u 4 4 6 * 1 3 0 0 1 9 . 5
u 4 5 3 5 5 0 4 4 . 0
u 4 6 7 £ 1 3 0 0 2 1 . 0
u 4 7 5 * 1 3 0 0 1 9 . 5
u 4 7 6 -4»

�*T* 2 0 0 0 1 7 . 5
u 4 8 1 $ 2 3 0 0 1 0 . 6
u 4 8 6 1 0 C 0 2 9 . 0
u 5 2 4 2 0 0 0 1 1 . 4
u 5 2 5 A 1 3 0 0 1 8 . 5
u 5 3 6 * 2 3 0 0 1 0 . 0
u 5 4 6 $ 1 3 0 0 2 7 . 0
u 5 4 7 * 2 3 0 0 1 0 . 7
u 5 5 2 A 2 0 0 0 6 . 9
u 5 5 7 2 3 5 3 6 . 5

O P E R A T E  T I M E  R E L E A S E  T I M E
MAX MI N AV G MAX MI N

1 1 6 . 9 1 8 .  1 4 0 . 9 1 0 5 . 6 3 2 . 6
7 2 . 9 1 0 . 6 2 2 . 7 5 0 .  7 6 . 9
6 4 . 2 1 1 . 7 2 5 . 9 9 4 . 1 2 0 . 8
4 8 . 5 1 3 . 0 2 0 . 4 3 6 3 . 6 9 6 . 2
5 8 . 8 1 0 . 8 2 4 . 2 7 9 . 4 2 2 . 9
4 1 . 8 1 2 . 1 1 8 . 7 3 5 5 . 5 9 0 . 1
4 1 . 8 8 . 9 1 8 . 7 3 5 5 . 5 9 0 . 1
3 2 . 1 5 . o 1 3 . 0 6 5 . 5 1 2 . 4
3 5 . 2 6 . 6 1 4 . 3 1 4 4 . 5 4 7 . 4
3 6 . 8 8 . 1 1 6 . 7 9 9 . 7 2 6 . 3
5 3 . 7 1 0 . 0 2 2 . 7 1 1 9 . 3 4 7 . 4

1 2 9 . 5 1 9 . 2 4 3 . 5 1 0 7 . 9 3 2 . 6
2 2 5 . 2 2 5 . 7 6 1 . 5 1 8 7 . 4 4 0 . 3

2 1 . 4 5 . 1 9 . 2 8 4 . 6 1 3 . 9
1 0 . 5 4 . 0 5 .  1 1 6 8 . 8 4 5 . 0
1 6 . 2 3 . 2 6 . 4 1 6 8 . 8 4 5 . 0
4 1 . 5 8 . 3 1 7 . 8 2 4 6 . 5 6 5 . 3
3 3 . 0 1 0 . 2 1 4 . 0 1 4 0 . 0 5 2 .  I
8 4 . 7 1 7 . 0 2 8 . 5 1 8 0 . 9 4 3 . 3

1 9 8 . 4 1 9 . 6 4 8 . 0 1 8 0 . 9 4 3 . 3
4 9 . 9 1 3 . 0 2 1 . 0 1 9 4 . 2 4 5 . 0
4 1 . 6 7 . 6 1 7 .  1 1 4 2 . 4 3 2 . 7

1 1 1 . 0 1 7 . 6 3 9 . 7 1 6 3 . 7 6 8 . 5
1 2 9 .  5 1 9 . 2 4 3 . 5 1 0 7 . 9 3 2 . 6

8 . 8 2 . 0 3 .  3 1 2 0 . 2 3C .  3
1 1 1 . 0 2 2 . 6 3 9 . 7 1 2 1 . 1 4 1 . 4

9 8 . 6 1 7 . 0 3 8 .  1 8 6 . 2 2 0 .  I
1 2 9 . 5 2 5 .  I 4 3 . 5 2 7 7 . 0 7 4 . 7
1 1 1 . 0 2 4 . 9 3 9 .  7 2 1 5 . 0 4 5 . 7
2 3 6 . 8 3 4 . 7 6 2 . 8 1 7 0 . 3 6 3 . 5

5 7 . 6 9 . 3 1 9 . 8 8 6 . 3 2 0 . 4
1 1 6 . 5 2 1 . 0 4 3 . 3 1 4 0 . 0 5 2 .  1

5 9 . 9 1 0 . 6 2 2 . 6 9 7 . 9 1 9 . 1
1 0 0 . 2 2 5 . 1 1 7 . 4 3 6 1 . 9 1 1 2 . 5

5 1 . 8 8 . 8 1 8 . 4 5 3 . 5 1 8 . 5
2 3 7 . 4 2 6 . 2 6 3 . 5 8 7 . 6 2 0 . 1

7 1 . 7 1 1 . 8 2 5 . 4 9 6 . 4 1 9 . 1
2 9 . 7 5 . 8 1 2 . 4 1 7 5 . 2 4 5 . 0
2 6 . 3 6 . 3 1 1 . 0 3 5 6 . 6 1 0 6 . 7

-  1 -3 2  -

AV G

n .

WNDG OPERATE OPERATE TIME RELEASE TI t-lE 
CODE RES ARNG CURRENT p,IAX ~IN AVG f-lAX f,11 N AVG 

u 94 ·* 1300 20 .. 0 l H,.q 18 .. l 40.9 105.6 32.6 
u 128 2300 11.9 72.9 10 .. 6 22 .. 7 50.7 6.9 
u ll7 * 1200 17.0 64.2 11.7 25.9 94 .. l 20.8 

I. u 172 1200 13.9 48.5 13.0 20.4 361.6 96.2 

I • u l 74 1200 16.0 58.8 10.8 24.2 7q_4 22.9 
u 205 1000 p 18.0 41.,.8 12 .. l 18.7 355.5 90.l 

I 

u 205 lCCO .s 18.0 41.8 8.9 18-7 355.5 90.l 
u 246 650 · 21. 5 32.1 5.o 13.0 65.5 12.4 

I 
u 283 2000 7.8 35.2 6.6 14-3 144.5 47.4 
u 303 235 50.5 36.8 8.1 16. 7 99.7 26. 3 
u 307 * 1200 15.0 53.7 10.0 22.1 119.3 47.4 
.u 320 1300 2 l .o 129.5 19.2 4 3. 5 107.9 32.6 
u 335 * 1300 26.5 225.2 25.7 61.5 187.4 40.3 • u 348 430 22.5 21.4 5.1 9.2 84.6 11.9 
u 353 A 255 p 24.0 10.5 4.0 5. l 168.8 45.0 
u 353 A 250 s 43.5 16.2 3.2 6.4 168.8 45.0 
u 354 235 53.5 41.5 8.3 17.8 2 1t6.5 6':i. 3 
u 356 235 44.5 33 .. 0 10.2 14.0 140.0 52. l 

I 
u 379 850 p 31.0 84.7 17.0 28. 'J 180.9 43.1 

I 
u 379 2000 s 18.0 198.4 19.6 48.o 180.9 43.3 
u 381 * 1200 14.2 49o9 13.0 2 l. 0 194.2 45.C 

I 

u 413 2000 8 . q 41.6 7.6 17.1 142.4 32.7 
u 4ld 1300 19. 5 ll 1. 0 17.6 39.7 163.7 6H.5 

I 
u 431 * 1300 21.0 129.5 19.2 4 3. 5 107.9 12.6 

I 

u 443 285 26.5 8.8 2 .. 0 3. 3 120.2 3C.3 
u 446 * 1300 19.5 111.0 22.6 39.7 121.1 4 l. 4 

u 453 550 44.0 ga.6 17.0 1 A. l 86.2 20.1 
u 467 * 1300 21. 0 129.5 25.l 4 3 .. 5 277.0 74.7 
u 4 75 * 1300 19.5 111.0 24.9 39.7 215.0 45.7 
u 476 * 2000 17.5 236.8 34.7 62.8 l 70. 3 6g.s 
u 481 * 2100 10.6 57.6 9.3 1 q .. 8 86 .. g 2t]. 4 

u 486 1000 zq.o 116. 5 21 .. 0 43.3 140.0 52.l 
u 524 2000 ll.4 59.<:I 10.6 22.6 g7_q l •J. l 
u 525 A 1300 18.5 100.2 25.l 'l 7 • It 161.9 112.5 
u 536 * 2300 10.0 51.8 8.8 1 !3. 4 53.5 lB.5 
u 546 * 1300 27.0 237.4 26.2 63.5 87.6 20.1 
u 547 * 2100 10.7 71.7 11.H 25.4 96.4 11. 1 
u 552 A 2000 6.9 29.7 5.8 12.4 175.2 45.0 

• u 557 235 36. 5 26.3 6.3 11.0 356.6 1C6.7 

• 
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W N D G  O P E R A T E
C O D E  R E S  A R N G  C U R R E N T

u 5 6 0 8 5 0 P 3 4 . 0
u 5 6 0 2 0 0 0 S 1 9 . 0
u 5 6 1 8 5 0 P 3 1 . 0
u 5 6 1 2 0 0 0 S 1 8 . 0
u 5 6 3 8 5 0 p 3 2 . 5
u 5 6 3 2 0  0 0 s 1 9 . 0
u 5 6 7 * 2 0 0 0 1 5 . 5
u 5 6 9 $ 1 3 0 0 2 5 . 0
u 5 7 0 6 5 0 p 2 9 . 5
u 5 7 0 2 0  0 0 s 1 7 . 0
u 5 9 2 * 2 3 0 0 1 2 . 4
0 6 0 3 $ 1 3 0 0 2 5 . 0
u 6 0 4 1 0 0 0 L 7 . 0
u 6 0 8 $ 3 5 0 1 5 . 5
u 6 2 0 * 2 3 0 0 9 . 5
u 6 2 1 * 2 3 0 0 1 1 . 8
u 6 2 5 2 3 0 0 9 . 9
u 6 4 0 3 7 5 3 9 . 0
u 6 4 5 8 5 0 p 3 8 . 0
u 6 4 5 1 3 0 0  • s 2 4 . 5
u 6 5 6 1 2 0 0 2 4 . 5
u 6 6 0 £ 1 3 0 0 2 2 . 0
u 6 6 1 * 1 3 0 0 1 8 . 0
u 6 6 3 $ 1 3 0 0 2 6 . 0
u 6 6 5 * 2 3 0 0 1 0 . 6
u 6 8 4 2 0 0 0 1 4 . 0
u 6 8 5 1 3 0 0 3 0 . 0
u 6 8 8 1 5 0 p 1 5 5 . 0
u 6 8 8 4 7 5 s 7 5 . 0
u 6 9 0 1 0 0 0 1 6 . 0
u 6 9 7 * 8 5 0 3 0 . 0
u 7 0 2 $ 1 2 0 0 2 1 . 5
u 7 0 6 £ 1 3 0 0 2 4 . 0
u 7 0 7 4  30 3 0 . 0
u 7 1 3 3 7 5 3 9 . 0
u 7 1 5 8 5 0 p 3 2 . 5
u 7 1 5 2 0 0 0 s 1 9 . 0
u 7 1 6 2 0 0 0 1 1 . 2
u 7 2 7 4 5 9 5 . 0
u 7 4 6 2 2 5 p 5 1 . 5
u 7 4 6 8 0 0 s 5 6 . 0
u 7 4 8 A 2 0 0 0 1 0 . 7
u 7 8 3 1 3 0 0 1 3 . 7
u 7 9 0 2 C C 0 1 4 . 6
u 8 0 6 * 1 3 0 0 2 4 . 5
u 8 0 8 6 4 0 1 8 . 5
u 8 1 3 2 3 0 0 1 1 . 2
u 8 2 3 1 0 0 0 1 4 . 1
u 8 4 0 5 5 0 2 3 . 5
u 8 7 9 1 0 0 0 3 1 . 5
u 8 8 7 2 35 5 0 . 5
u 8 8 9 $ 2 3 0 0 1 2 . 3

S e e l a s t  p a g e f o r s p e c i a l

O P E R A T E  T I M E  R E L E A S E  T I M E
MAX MI N AV G MAX MI N

1 0 2 . 6 1 4 . 2 3 2 .  1 1 5 1 . 6 3 1 . 3
3 0 0 . 0 2 0 . 8 5 2 . 9 1 5 1 . 6 3 1 . 3

8 4 . 7 1 2 . 7 2 8 . 5 1 5 1 . 6 3 1 . 3
1 9 8 . 4 1 9 . 6 4 8 . 0 1 5 1 . 6 3 1 . 3

9 3 . 5 1 3 . 4 3 0 . 3 1 6 7 . 4 3 6 . 8
3 0 0 . 0 2 0 . 8 5 2 . 9 1 6 7 . 4 3 6 . 6
1 6 9 . 3 2 2 . 3 5 1 . 5 3 2 0 . 5 9 2 . 1
1 9 2 . 3 2 4 . 0 5 5 . 8 9 7 . 0 2 6 . 3

7 6 . 6 1 2 . 0 2 6 . 9 1 7 8 . 6 4 3 . 3
1 6 0 .  1 1 8 . 4 4 3 . 5 1 7 8 . 6 4 3 . 3

9 6 . 6 1 4 . 0 3 0 . 5 9 7 .  1 1 9 . 9
1 9 2 . 3 2 6 . 2 5 5 . 8 1 3 7 . 4 5 2 . 1

3 4 . 7 7 . 2 1 3 . 9 3 2 . 4 8 . 2
3 6 . 8 7 .  3 1 5 . 8 1 3 4 . 7 4 4 . 9
5 8 . 3 1 0 . 4 2 2 . 0 7 7 . 5 2 2 . 2
8 7 . 6 1 3 . 2 2 8 . 6 8 6 . 1 1 6 . 5
5 0 . 9 8 . 7 1 8 . 2 7 7 . 0 1 6 .  R
4 7 . 4 1 1 . 0 2 0 . 9 2 0 2 . 2 4 1 . 7

1 3 3 . 3 1 6 . 4 3 7 . 9 1 3 9 . 5 2 8 . 9
1 3 3 . 8 1 7 .  3 3 9 . 5 1 3 9 . 5 2 8 . 9
1 1 8 . 1 1 6 . 9 4 0 . 6 1 2 0 . 6 2 2 . 0
1 4 2 . 4 2 0 . 3 4 6 . 2 1 9 4 . 2 4 0 . 3

9 5 . 2 1 6 . 2 3 6 . 1 2 5 2 . 0 6 2 . 7
2 1 3 . 8 3 6 . 8 5 9 . 6 1 9 1 . 6 4 0 . 3

7 0 . 4 1 . 1- 7 2 5 . 1 1 1 3 . 8 2 6 . 5
1 3 5 . 9 2 9 . 7 4 4 . 6 2 5 7 . 0 6 2 . 7
3 1 7 . 4 6 7 . 5 7 6 . 8 9 0 . 3 2 0 . 1

8 0 . 8 1 4 . 5 3 2 . 4 2 2 3 . 2 4 8 . 5
2 2 3 . 1 2 4 . 7 6 0 . 8 2 2 3 . 2 4 8 . 5

3 2 . 2 6 . 0 1 2 . 9 4 5 .  7 1 1 . 3
8 6 . 7 2 3 . 4 3 4 . 7 7 2 . 4 9 . 8
9 4 . 4 1 5 . 5 3 4 . 3 1 1 5 . 2 1 8 . 2

1 7 2 . 3 2 3 . 6 5 2 . 3 2 4 2 . 0 6 2 . 7
2 9 . 3 6 . 3 1 3 .  3 9 6 . 4 2 0 . 9
5 0 . 2 1 0 . 9 2 0 . 9 1 6 4 . 1 5 2 . 7
9 3 . 5 1 3 . 4 3 0 . 3 1 5 3 . 9 3 1 . 3

3 0 0 . 0 2 0 . 8 5 2 . 9 1 5 3 . 9 3 1 . 3
5 5 . 2 1 2 . 1 2 2 . 1 1 4 7 . 5 3 8 . 4

7 . 9 3 . 4 4 . 4 1 3 1 . 8 2 7 .  1
2 2 . 0 4 . 8 9 . 9 1 0 3 . 3 2 0 . 4

* * 1 4 . 7 4 2 . 3 1 0 3 . 3 2 0 . 4
8 2 . 3 1 4 . 5 3 2 . 1 3 6 7 . 2 1 0 6 . 7
6 3 . 3 1 7 . 7 2 6 . 4 4 6 1 . 0 1 2 7 . 7

1 2 4 . 2 1 8 . 0 4 0 . 3 1 6 9 . 6 4 0 . 5
1 8 2 . 1 2 8 . 8 5 4 .  1 2 3 1 . 5 5 6 . 1

2 7 . 3 5 . 7 1 1 . 6 1 2 6 . 9 3 1 . 4
7 8 . 5 1 2 . 4 2 6 . 8 10 7 . 3 2 3 . 7
3 2 . 9 6 . 5 1 3 . 8 14 6 . 1 3 6 . 6
3 5 . 7 7 . 3 1 5 . 7 1 6 2 . 9 3 6 . 8

1 5 6 . 1 2 6 . 2 5 1 . 9 9 5 . 7 2 6 . 3
3 8 . 8 7 . 9 1 6 . 7 2 2 8 . 5 4 5 . 0
7 7 . 7 1 1 . 0 2 3 . 7 5 8 . 3 1 0 . 4

l i s t i n g .

AVG

1 - 3 3

• 
• 

I • 

I 

• 

u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 
u 

CODE 

560 
560 
561 
561 
563 
563 
567 
569 
570 
570 
5qz 
603 
604 
608 
620 
621 
625 
640 
645 
645 
656 
660 
661 
663 
665 
684 
685 
688 
688 
690 

RES 

850 
2000 

850 
2000 

850 
2000 

* 2000 
* 1300 

8 50 
2000 

* 2300 
* 1100 

1000 
* 850 
* 2300 
* 2300 

2300 
375 
850 

1300 
l2CO 

* 1300 
* 1300 
* 1300 
* 2300 

2000 

6q7 * 
702 * 
706 * 
707 

1300 
151) 
475 

1000 
850 

1200 
1300 

430 
713 
715 
715 
716 
727 
746 
746 
748 
783 
790 
806 
sns 
813 
823 
840 
879 
887 
889 

375 
850 

2000 
2000 

45 
225 
800 

A 2000 
1100 
2000 

* 1300 
640 

2100 
1000 

?50 
1000 

235 
* 2300 

WNDG OPERATE OPERATE TIME 
ARNG CURRENT • ~AX ~IN AVG 

p 
s 
p 

s 
p 

s 

p 

s 

p 

s 

p 

s 

p 

s 

p 

s 

34.0 
19.0 
31.0 
l8o0 
32.5 
19.0 
15.5 
25.0 
29.5 
17.0 
12.4 
25.0 
17.0 
15.5 

9.5 
11.8 

g_g 

39.0 
38.0 
24.5 
24.5 
22.0 
18.0 
26.0 
10.6 
14.0 
30.0 

155 .. 0 
75.0 
16.0 
30.0 
21. 5 
24.0 
30.0 
39.0 
32.5 
l 9 .. 0 
11.2 
95.0 
51.5 
56.0 
10.1 
13.7 
14.6 
24.5 
18.5 
11.2 
14.l 
23.5 
31.5 
50.5 
l?.3 

102 .. 6 
300.0 

84.7 
198.4 

93 .. 5 
300.0 
169.3 
icn.3 
'76.6 
160.l 

96.6 
192.3 

34.7 
36.8 
58.3 
87.6 
50.9 
47.4 

133.3 
133.8 
118. l 
142.4 

9 5. 2 
213.8 

70.4 
115.9 
317.4 

80.8 
223.l 

32.2 
86.7 
94.4 

172.3 
29.3 
50.2 
93.5 

300.0 
55.2 

7.9 
22.0 
** 

82.3 
63.3 

124.2 
182.1 

27.3 
78.5 
32.9 
35.7 

156.l 
18.8 
77.7 

14.2 
20.s 
12.7 
19.6 
13.4 
20.8 
22.3 
24.0 
12.0 
18.4 
l4.0 
26.2 

1.2 
7.3 

10.4 
13.2 

8.7 
11.0 
16.4 
17.1 
16.9 
20.3 
16.2 
36.8 
l_l.7 
29.7 
6 7. 5 
14.5 
24.7 

6.0 
23.4 
15.5 
23.6 

6.3 
10.9 
13.4 
20.8 
12.1 

3.4 
4.8 

14.7 
14.5 
17.7 
18.0 
28.8 

5.7 
l 2 ,, 4 

6.5 
7.3 

26.2 
7.9 

11. 0 

32.1 
52.9 
28.5 
48.0 
10.3 
52.9 
51.5 
55.8 
26.9 
4 3. 5 
10.5 
55.8 
13.9 
15.8 
22.0 
28.6 
l8.2 
20.9 
37.9 
19.5 
40.6 
46.2 
36,1 
59.6 
2:i.l 
44.6 
76.a 
32.4 
60.8 
12.Y 
34.7 
14.3 
52.3 
l 3. ·1 
2C.'-J 
30.1 
52.9 
22.1 

4.4 
q_q 

42.3 
32.1 
26.4 
40.3 
54.l 
11.6 
26.8 
13.8 
15.7 
51.9 
16.7 
2 3. 7 

** See last page for s9ecial listing. 
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RELEASE Til'AE 
MAX ~[N AVG 

151.6 
151.6 
151.6 
151.6 
167.4 
167.4 
320.5 

97.0 
178.o 
l7F3.6 

9 7. l 
137.4 

3?.. 4 
134.7 

77.5 
8 6. l 
77.0 

202.?. 
13g_5 
1"39.5 
120.6 
194.2 
252.0 
191.6 
113.b 
257.o 

90.1 
223.2 
223.2 

45.7 
72.4 

115. 2 
242.0 

g f,. 4 

164.l 
153.9 
153.9 
147.5 
131.8 
103.3 
103.3 
367.2 
461.0 
169.6 
231.5 
126.g 
107.3 
l't6. l 
162.9 

95.7 
228.5 

58.3 

31.3 
31.3 
31.3 
31.3 
36.8 
36.8 
92.l 
26.3 
43.3 
43.3 
1q.g 
52.l 

8.2 
44.q 
22.2 
16. 5 
16.R 
41.7 
28.9 
28.9 
22.0 
40.3 
62.7 
40.3 
26.5 
62.7 
20.1 
41:l.5 
48.5 
ll. 3 

9.8 
lR.2 
62.7 
2C.9 
52.7 
31.3 
31.3 
3H.4 
27.l 
2C.4 
20.4 

1C6.7 
127.7 
40.5 
56.1 
31.4 
2~.7 
36.6 
10.8 
26.3 
45.0 
10.4 



W N O G  O P E R A T E

C O D E  R E S  A R N G  C U R R E N T

u 8 9 5 1 3 0 0 2 4 . 5
l i 9 1 9 A 2 1 0 5 6 . 0
u 9 3 1 * 1 2 0 0 2 6 . 5
u 9 3 3 8 5 0 3 6 . 0
u 9 4 5 5 0 0 2 5 . 0
u 9 5 2 $ 2 3 0 0 1 0 . 6
u 9 5 4 2 3 5 5 6 . 5
u 9 5 6 2 0 0 0 1 8 . 0
u 9 6 5 A 85 P 8 5 . 0
u 9 6 5 A 2 7 0 s 5 5 . 0
u 9 6 5 A 2 75 T 5 4 . 5
u 9 7 4 2 3 5 5 0 . 0
u 9 7 6 2 3 0 0 7 . 4
u 9 8 1 2 0 0 0 1 7 . 0
u 9 9 4 4 3 0 2 0 . 5
u 9 9 6 A 7 2 0 P 2 6 . 0
u 9 9 6 A 8 9 0 S 2 5 . 5
u 1 0 0 9 1 3 0 0 2 5 . 0
u 1 0 1 6 1 2 0 0 2 1 . 5
u 1 0 2 7 2 0 0 0 7 .  1
u 1 0 3 2 8 5 0 2 6 . 5
u 1 0 4 2 1 3 0 0 2 4 . 5
u 1 0 4 5 8 5 0 P 2 5 . 5
u 1 0 4 5 2 0 0 0 s 1 4 . 8
u 1 0 4 9 6 5 0 3 0 . 5
u 1 0 5 8 8 5 0 1 4 . 6
u 1 0 6 1 8 5 0 p 2 7 . 0
u 1 0 6 1 1 2 5 0 s 2 4 . 5
u 1 0 6 9 2 1 0 5 6 . 0
u 1 0 7 1 2 2 5 p 3 2 . 0
u 1 0 7 1 8 0 0 s 3 9 . 0
u 1 0 9 0 8 5 0 p 2 4 . 0
u 1 0 9 0 2 0 0 0 s 1 3 . 9
u 1 0 9 7 1 2 0 0 1 7 . 0
u 1 1 1 4 8 5 0 1 4 . 0
u 1 1 1 5 4 5 0 p 5 6 . 6
u 1 1 1 5 4 5 0 s 5 2 . 0
u 1 1 2 3 1 2 0 0 2 4 . 5
u 1 1 2 4 1 0 0 0 2 5 . 0
u 1 1 2 9 2 0 0 0 1 7 . 0
u 1 1 3 2 8 5 0 2 2 . 5
u 1 1 3 5 5 5 0 3 1 . 0
u 1 1 3 9 8 5 0 3 3 . 0
u 1 1 4 0 8 5 0 2 9 . 0
u 1 1 4 2 1 3 0 0 2 3 . 0
u 1 1 6 3 6 0 0 3 7 . 5
u 1 1 6 8 1 0 0 0 1 7 . 0
u 1 1 7 7 2 3 5 5 0 . 0
u 1 1 7 9 9 0 0 2 0 . 0
u 1 1 8 5 4 2 5 p 4 7 . 0
u 1 1 8 5 4 1 5 s 4 5 . 0
u 1 2 0 0 2 0 0 0 1 2 . 9

O P E R A T E  T I M E  R E L E A S E  T I M E
MAX MI N AVG MAX MI N

1 8 2 . 1 3 4 . 6 5 4 . 1 1 0 7 . 9 3 2 . 6
2 9 . 3 7 . 6 1 2 . 6 1 0 0 . 7 3 5 . 8

1 3 5 . 8 2 0 . 0 4 5 . 7 1 0 6 . 2 1 6 . C
1 0 9 . 6 1 7 . 0 4 4 . 1 9 2 . 8 1 1 . 8

3 2 . 5 1 0 .  A 1 4 . 9 1 9 8 . 9 5 1 . 8
7 0 . 4 1 6 . 8 2 5 . 1 7 8 . 6 2 8 . 9
4 4 . 0 9 . 9 1 8 . 8 2 0 7 . 5 4 7 . 2

2 2 5 . 8 4 3 . 6 6 6 . 0 1 4 5 . 7 4 3 . 4
7 . 6 2 . 4 3 . 1 3 4 . 2 8 . 5

1 7 . 9 3 . 0 6 . 5 3 4 . 2 8 . 5
1 8 . 1 3 . 0 6 . 5 3 4 . 2 8 . 5
3 8 . 4 9 . 1 1 6 . 5 2 2 7 . 0 5 3 . 6
3 3 . 4 5 . 9 1 2 . 9 5 5 . 6 1 8 . 5

1 7 8 . 3 2 1 . 9 5 1 . 0 1 5 0 . 5 3 2 . 3
1 9 . 3 4 . 8 8 . 3 1 4 6 . 1 3 6 . 6
4 4 . 6 8 . 8 1 8 . 8 2 6 4 . 3 7 4 . 7
5 7 . 6 1 6 . 6 2 3 . 0 2 6 4 . 3 7 4 . 7

1 0 3 . 5 1 1 . 6 2 8 . 6 9 5 . 7 1 9 . 9
9 4 . 4 1 5 . 5 3 4 . 3 1 1 2 . 8 1 8 . 2
3 0 . 9 6 . 0 1 2 . 8 1 5 1 . 9 3 6 . 6
7 3 . 5 1 3 . 8 2 9 . 3 6 1 . 1 9 . 1

1 8 2 . 1 2 5 .  3 5 4 . 1 1 4 4 . 0 4 3 . 4
5 9 . 3 1 0 . 2 2 2 . 5 1 0 4 . 6 3 5 . 8

1 1 2 . 4 1 5 . 4 3 5 . 0 1 0 4 . 6 3 5 . 8
4 4 . 4 8 . 5 1 8 . 8 1 0 0 . 4 1 9 . 6
3 4 . 3 7 . 0 1 4 . 9 1 0 4 . 6 3 5 . 8
5 0 . 5 8 . 6 1 8 . 5 1 9 1 . 8 4 6 . 7
8 3 . 6 1 2 . 9 2 4 . 3 1 9 1 . 8 4 6 . 7
2 9 . 3 7 . 6 1 2 . 6 8 9 . 0 2 8 . 6
1 3 . 1 5 . 0 5 . 7 1 1 4 . 9 2 4 . 3
7 9 . 8 9 . 5 2 1 . 9 1 1 4 . 9 2 4 . 3
5 4 . 2 9 . 4 2 1 . 0 1 8 0 . 9 4 3 . 3
9 8 . 5 1 4 . 2 3 2 . 2 1 8 0 . 9 4 3 . 3
6 4 . 2 1 1 . 7 2 5 , 9 1 7 8 . 6 4 3 . 3
3 2 . 7 6 . 7 1 4 . 2 1 2 4 . 6 3 6 . 2

1 0 3 . 5 1 6 . 2 3 6 .  7 2 9 9 . 5 8 7 .  7
8 8 . 9 1 5 . 0 3 3 . 5 2 9 9 . 5 8 7 . 7

1 1 8 . 1 1 8 .  1 4 0 . 6 5 3 . 3 9 . 3
8 0 . 3 1 5 .  3 3 2 . 1 6 3 . 2 1 3 . 1

1 9 2 . 2 4 8 . 4 5 9 . 7 3 1 1 . 5 8 7 . 7
6 0 . 2 1 1 . 0 2 4 . 7 1 2 2 . 4 2 1 . 2
5 7 . 5 2 0 . 5 2 5 . 1 1 4 0 . 0 5 2 . 1
9 8 . 5 1 7 . 5 3 9 . 1 1 0 3 . 7 1 3 . 9
8 2 . 7 1 5 . 1 3 3 . 3 1 0 1 . 0 1 0 . 0

1 5 6 . 6 2 3 . 6 4 9 .  1 3 1 4 . 5 9 2 . 1
9 0 . 0 2 0 . 3 3 5 . 0 2 0 6 . 0 4 5 . 7
4 2 . 2 7 . 9 1 7 . 4 1 0 5 . 8 2 3 . 7
3 8 . 4 9 .  1 1 6 . 5 1 6 4 . 8 2 6 . 5
4 0 . 8 1 0 . 1 1 6 . 6 1 1 4 . 5 2 7 . 6
3 8 . 9 7 . 0 1 5 . 3 8 6 . 5 1 7 . 3
3 6 . 3 6 . 6 1 4 . 3 8 6 . 5 1 7 . 3
9 6 . 0 1 5 . 5 3 4 . 4 9 1 . 0 2 8 . 6

AVG

-  1 -3 4  -

le 

I 

1• 
I 

• 

CODE 

U 895 
U 919 
U 931 
U 933 
U 9lt5 
U 952 
U q54 
U 956 
U 965 
U 965 
U 965 
U 974 
U 976 
U 981 
U 994 
U 996 
U 996 
U 1009 
U 1016 
U 1027 
U ·1032 
U 1042 
U 1045 
U 1045 
U 1049 
U 1056 
U 1061 
U 1061 
U l06q 
U 1071 
U 1071 
U 1090 
U 10<)0 
U 1097 
U 1114 
U 1115 
U 1115 
U 1123 
U 1124 

• U 1129 
U 1132 
U 1135 
U 113<} 
U 1140 
U 1142 
U 1163 
U 1168 
U 1177 
U 117<) 
U 1185 
U 1185 
U 1200 

RES 

1100 
A 210 
* 1200 

850 
500 

* 2300 
2l5 

2000 
A 85 
A 270 
A 275 

235 
2300 
2000 

430 
A 720 
A 890 

1300 
1200 
2000 

850 
1300 

850 
2000 

650 
850 
850 

1250 
210 
225 
800 
850 

2000 
1200 

850 
450 
450 

1200 
1000 
2000 

850 
550 
850 
850 

1300 
600 

1000 
235 
goo 
425 
415 

2000 

WNOG OPERATE 
ARNG CURRENT 

p 

s 
T 

p 

s 

p 

s 

p 
s 

p 

s 
p 

s 

p 
s 

p 

s 

24.5 
56.0 
26o5 
36.0 
25.0 
10.6 
56.5 
18.0 
85.0 
55.0 
54.5 
50.0 

7.4 
17.0 
20.5 
26.0 
25.5 
25.0 
21.5 

7.1 
26.5 
24.5 
25.5 
14.8 
30.5 
14.6 
27.0 
24.5 
56.0 
32.0 
39.0 
24.0 
13.9 
17.0 
14.0 
56.6 
52.0 
24.5 
25.0 
17.0 
22.5 
31.0 
33.0 
29.0 
23.0 
37.5 
17.0 
50.0 
20.0 
47.0 
45.0 
12.q 

OPERATE TIME 
MAX tJIN AVG 

U32. l 
29.3 

135.8 
109.6 

32.5 
70 • l, 
44.0 

225.8 
7.6 

17.9 
18.1 
38.4 
33.4 

178 .. 3 
19.3 
44.6 
5 7 .6 

103.5 
94.4 
30.9 
73.5 

182.l 
59.3 

112.4 
,,4. 4 
34.3 
50.5 
83.6 
29.3 
13.l 
79.8 
54.2 
98.5 
64.2 
32.7 

103.5 
88.9 

118-1 
80.3 

192.2 
60.2 
57.5 
98.5 
82.7 

156.6 
90.0 
42.2 
38.4 
40 .. 8 
38.9 
36.3 
q6.0 

34.6 
7.6 

20.0 
11.n 
10.4 
16.8 

9.Q 
43.6 

2.4 
3.0 
3.0 
9.1 
S .. 9 

21.q 
4.8 
8.8 

16.6 
11. h 

15.5 
6.0 

13.8 
2~.3 
10.2 
15 .. 4 

8 .. 5 
7.0 
8.6 

12.9 
7.6 
5.0 
9.5 
9.4 

14.2 
11. 7 

6.7 
16.2 
15.0 
18.l 
15.3 
48.4 
11.0 
20.s 
17.5 
15.l 
23.6 
20,. 3 

7.9 
9. 1 

10.1 
7.0 
o.6 

15.5 

54.l 
12.6 
45.7 
44.l 
14.9 
25.l 
l 8. El 
66.0 

3.1 
6.5 
6.5 

16.5 
1 2 . g 
51.0 

8.3 
18.8 
2"3.0 
28.6 
34.3 
12.8 
29.3 
54.l 
22.5 
35.0 
18.8 
14.9 
1 8 .. 5 
24.3 
12.6 

5.7 
21.9 
? 1. 0 
32.2 
2?,.9 
14.2 
16. 7 
33.5 
40.6 
32.l 
59.7 
24.7 
25.l 
39.1 
13. -3 
49.l 
35.0 
17.4 
16.5 
16.6 
15.3 
14.8 
34.4 
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RELEASE TIME 
MAX t"l~ AVG 

101.q 
100.7 
106.2 

92.8 
198.9 

78.6 
207.5 
145.7 

34.2 
34.2 
34.2 

227.0 
55.6 

150.5 
146.1 
264.3 
264.3 

95.7 
112.8 
151.9 

61.l 
144.0 
104.6 
104.6 
100. l~ 

104.6 
191.8 
191.8 

89.0 
114.9 
114.9 
180.9 
180.9 
178.6 
124.6 
29q_5 
29q_5 

53 .1 
63.2 

311.5 
122.4 
140.0 
103.7 
101.0 
114.5 
206.0 
105.8 
164.8 
114.5 

86.5 
86.5 
91.0 

32.6 
3?.8 
16.C 
11.a 
51.8 
28.9 
47.2 
43.4 

8.5 
8.5 
8.5 

53.6 
18.5 
32.3 
36.6 
74.7 
74.7 
19.9 
18.2 
36. 6 

9.1 
41.4 
35.8 
3':>.8 
19.6 
1s. e 
46.7 
46.7 
2e.6 
24.3 
24.3 
43.3 
43.3 
43.3 
36.2 
87.7 
87.7 

9.3 
1 3. l 
87.7 
21.2 
52.l 
13.9 
10.0 
92.l 
45.7 
23.7 
26.5 
27.6 
17.3 
17.1 
28.6 



C ODE R E S ARN G C U R R E N T MAX MI N AV G MAX MI N

U 1 2 0 1 1 3 0 0 2 3 . 0 1 5 6 . 6 2 4 . 6 4 9 .  1 2 0 2 . 2 4 1 . 7
U 1 2 0 6 3 7 5 4 2 . 5 5 3 . 3 1 1 . 0 2 . 3 . 2 1 8 9 . 1 4 0 . 3
U 1 2 2 0 5 5 0 3 1 . 5 6 1 . 9 1 6 . 2 2 5 . 7 2 2 7 . 0 5 3 . 6
u 1 2 2 1 A 6 4 0 1 3 . 2 1 8 . 2 5 . 6 7 . 6 2 2 2 . 5 5 4 . 4
u 1 2 3 3 2 0 0 0 7 . 8 3 5 . 2 6 . 6 1 4 . 3 8 9 . 9 2 7 . 5
u 1 2 3 4 -v 2 3 0 0 7 . 5 4 1 . 5 7 . 6 1 6 . 7 8 7 . 2 2 7 . 5
u 1 2 4  3 * 2 3 0 0 7 . 0 3 8 . 0 7 . 0 1 5 . 3 8 9 . 9 2 7 . 5
u 1 2 4 7 $ 1 3 0 0 1 6 . 0 7 9 . 0 1 4 . 0 3 1 . 3 1 9 0 . 0 6 4 . 9
u 1 2 7 1 J .1* 1 3 0 0 1 4 . 5 6 4 . 6 1 9 . 8 2 8 .  1 1 9 5 . 5 6 4 . 9
u 1 2 7 3 $ 1 3 0 0 1 9 . 5 1 1 1 . 0 2 2 . 6 3 9 .  7 1 2 1 . 1 4 1 . 4
u 1 2 9 4 2 0 0 0 1 5 . 0 1 3 1 . 7 1 8 . 6 4 1 . 8 7 7 . 8 2 2 . 9
u 1 3 8 5 8 3 0 3 2 . 5 1 2 6 . 2 2 7 . 3 4 3 . 0 1 8 5 . 7 4 0 . 3
u 1 4 5 6 1 2 5 4 . 0 3 .  1 2 . 0 2 . 2 5 2 . 7 1 4 .  C

CODE RES ARNG CllRRENT MAX t-' IN AVG MAX t-' IN AVG 

u 1201 1300 23.0 156 .. 6 24.6 4 q_ 1 202.2 41.7 
u 1206 375 42,5 53.3 11. 0 2.3. 2 1eg.1 40.3 
u 1220 550 31.5 6 l .9 16.2 25.7 227.0 53.6 
u 1221 A 640 13.2 18.2 5.6 7.6 222.5 54.4 
u 1233 2000 7.8 35.2 6.6 14.3 89.9 27.5 
u 1214 ... 2300 7.5 41.5 7.6 16-7 87.2 27.5 ,,. 

u 1 lli 3 * 2300 7.0 38.0 7.0 15.3 89.q 27.5 

• u 1247 * 13CO 16.0 79.0 14.0 31.3 190 .. 0 64.9 
u 1271 * 1300 14.5 64.6 l 9., R 28.l 1g5_5 64.9 
u 1273 * 1100 19.5 111.0 22.6 "39.7 12 1. 1 41.4 
u 1294 2000 15.0 131 .. 7 18.6 1d .8 77.8 22.9 
u 1385 830 32.5 126.2 27.3 43.0 185.7 40.3 
u 1456 125 4.0 3.1 2.0 2.2 52.7 14.C 

• 

• 
•• 
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P E RMALLO Y GORE

U T Y P E

• 
• 

• 
• 

PERMALLOY CORE 

U TYPE 
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W N D G  O P E R A T E

C O D E  R E S  A R N G  C U R R E N T

u 6 0 0 0 A 5 2 0 Z P / S 1 2 . 7
u 6 0 0 0 A 5 2 0 U P / S 1 8 . 0
u 6 0 0 1 A 5 2 0 Z P / S 2 1 . 2
u 6 0 0 1 A 5 2 0 U P / S 3 0 . 0
u 6 0 0 ? A 5 2 0 Z P / S 1 2 . 7
u 6 0 0 2 A 5 2 0 U P / S 1 8 . 0
u 6 0 0 4 1 0 0 0 1 7 . 5
u 6 0 0 b 2 5 0 0 7 . 9
u 6 0 0  6 1 0 0 0 1 7 . 0
u 6 0 0 7 4 5 p 6 2 . 0
u 6 0 0 7 6 S 1 8 0 . 0
u 6 0 0 6 2 0 0 3 4 . 0
u 6 0 0 9 2 0 0 2 1 . 5
u 6 0 1 0 2 0 0 8 5 . 0
u 6 0 1 1 5 5 0 4 4 . 5
u 6 0 1 3 1 0 0 0 2 4 . 0
u 6 0 1 4 3 0 0 6 4 . 0
u 6 0 1 5 8 5 0 p 1 4 . 7
u 6 0 1 5 1 7 5 0 s 1 2 . 0
u 6 0 1 6 7 0 0 1 7 . 5
u 6 0 1 7 . 7 G 0 1 8 . 5
u 6 0 1 8 8 5 0 p 1 3 . 7
u 6 0 1 8 1 7 5 0 s 1 1 . 1
u 6 0 1 9 1 0 0 0 1 3 . 6
u 6 0 2 0 3 0 0 p 2 8 . 0
u 6 0 2 0 7 0 0 5 2 8 . 5
u 6 0 2 1 1 2 0 p 3 3 . 5
u 6 0 2 1 1 2 5 s 4 3 . 0
u 6 0 2 2 4 0 C 2 8 . 0
u 6 0 2 3 2 5 0 0 1 2 . 6
u 6 0 2 4 4 0 0 p 2 8 . 0
u 6 0 2 4 6 5 s 5 7 . 5
u 6 0 2 5 1 2 0 0 2 0 . 5
u 6 0 2 6 4 4 0 2 4 . 5
u 6 0 2 7 1 0 0 0 p 1 2 . 3

O P E RAT E T I M E  R E L E A S E  T IM E
MAX MI N AVG MAX MI N AVG

3 . 6 0 . 9 1 . 3 1 6 .  1 4 . 8 9 . 5
8 . 1 1 . 8 3 . 0 1 6 . 1 4 . 8 9 . 5
6 . 8 1 . 2 2 . 2 1 1 . 2 3 . 3 7 . 3

1 5 . 3 2 . 7 5 . 6 1 1 . 2 3 . 3 7 . 3
3 . 6 0 . 9 1 . 3 1 7 . 0 4 . 2 9 . 2
8 . 1 1 . 8 3 . 0 1 7 . 0 4 . 2 9 . 2

3 0 . 3 6 . 1 1 2 . 9 9 . 0 1 . 7 5 . 1
3 4 . 9 8 . 5 1 3 . 2 1 2 . 0 3 . 2 7 . 3
2 9 . 4 5 . 9 1 2 . 4 8 . 2 2 . 0 5 . 2

3 . 0 1 . 5 1 . 7 2 9 . 3 7 . 4 1 6 . 0
2 . 2 1 . 2 1 . 2 2 9 . 3 7 . 4 16 .  C
7 . 6 2 . 2 3 . 3 1 1 . 5 3 . 2 7 . 3
4 . 6 1 . 9 2 . 4 1 6 . 1 4 . 8 9 . 5

1 0 . 7 1 . 9 3 . 9 7 . 0 1 . 6 4 . 5
1 7 . 0 2 . 5 5 . 1 1 7 . 3 2 . 9 8 . 4
1 6 . 1 2 . 2 4 . 6 9 . 4 2 . 3 5 . 9

8 . 9 1 . 0 2 . 0 1 2 . 0 3 . 2 7 .  3
1 2 . 7 3 . 2 5 . 0 1 6 . 1 2 . 4 7 . 5
2 2 . 5 3 . 7 7 . 7 1 6 . 1 2 . 4 7 . 5
1 7 . 2 3 . 9 7 . 3 1 7 . 7 3 . 0 8 . 6
1 8 . 3 3 . 8 7 . 7 1 7 . 7 3 . 0 8 . 6
1 1 . 7 2 , 9 4 . 6 1 7 . 9 2 . 9 8 . 4
2 0 .  1 3 . 4 7 .  1 1 7 . 9 2 . 9 8 . 4
2 2 . 3 4 . 7 9 . 4 6 . 6 1 . 5 3 . 8

6 . 3 1 . 6 2 . 2 2 9 . 3 7 . 4 1 6 . 0
1 2 . 8 1 . 7 3 . 6 2 9 . 3 7 . 4 1 6 . 0

4 . 0 1 . 6 2 .  1 2 1 . 8 4 . 5 1 0 . 9
4 . 0 1 . 3 1 . 7 2 1 . 8 4 . 5 1 0 . 9
6 . 5 1 . 1 2 . 1 3 0 .  L 7 . 4 1 6 . 0

7 9 . 4 1 4 . 9 2 3 , 8 6 . 2 1 . 5 3 . 5
6 . 5 1 . 1 2 . 1 3 0 . 1 7 . 4 1 6 . 0
2 .  3 0 . 8 1 . 1 3 0 . 1 7 . 4 1 6 . 0

1 8 . 7 2 . 7 5 . 6 1 1 .  1 2 . 4 6 . 4
1 8 . 0 4 . 2 7 . 7 7 . 2 1 . 6 4 . 5
1 0 . 5 2 .  C 4 . 0 3 0 . 1 7 . 4 1 6 . 0

1 - 3 7

i 

WNOG OPERATE OPERATE Tlr-'E KELEASE TI Jl.1 l 
CODE RES ARNG CURRENT ~AX r-' IN fl.VG MAX fl IN ~VG 

u 6000 A 520 ZP/S 12.7 3.6 0.9 1.3 16.l 4.8 g_5 
u 6000 A 520 UP/S 18.0 8.1 1-~ 3.0 16.l 4.8 g_5 

u 6001 A 520 ZP/S 21. 2 6.8 1.2 2.? 11. 2 3.3 7.3 
u 6001 A 520 UP/$ 30.0 15.3 2.7 5.6 11.2 3.3 7.1 
u 600? A 520 lP/S 12.7 3.6 o.q 1. 3 17.0 4.2 9.2 
u 6002 ~ 520 UP/S 18.0 8. 1 1.8 1.0 17.0 4.2 9.2 

• u 6004 100() 17.5 30.3 6. 1 l 2. •.J <;.O 1.7 5. l 
u 600') 2500 7.9 34.9 8 • ., 1 -~. L 12.c ~-2 7.1 
u 6006 1000 17.0 29.4 5.9 12.4 8.2 2.0 ') . 2 
u 6007 45 p 62.0 3.0 1.5 l. 7 zg. -') 7.4 16.(] 
u 6007 6 s 180.0 2.2 1.2 1.2 zq.3 7.4 16.C 
u 6008 200 34.0 7.6 2.2 3.3 11.5 3.2 7.3 
u 6009 200 21.5 4.6 1 ~ q 2.4 16.l 4.R r, • 5 

-u pOlO 200 85.0 l0.7 l. g 3.9 7.C l.6 4. 'J 

• u 6011 550 44.5 17.0 2.5 5.1 17.3 2.9 8.4 
u 6013 1000 24.0 16.l 2.2 4.6 9.4 2.3 5.9 
u 6014 300 64.0 8.9 l. C 2.0 12.0 3.2 7. ~ 

u 6015 850 p 14.7 12.7 1.2 5-.0 16.l 2.4 7.S 
u 6015 1750 s 12.0 22.5 3.7 7.7 l 6. l 2.4 7 .. 5 
u 6016 700 17.5 17.2 -~. q 7 . 3 17.7 3.0 8 -. b 

u 6017 _ 700 18.5 18.3 3.8 7.7 17.7 3.C H.6 
u 6018 850 p 13.7 11.7 2.9 4.6 l 7. CJ 2.9 g. 4 

u 6018 1750 s 11. l 20.1 3.4 7. 1 17.q 2. q fl. 4 

u 60lq 1000 13.6 22.3 4.7 9.4 f. • 6 l.S 3.8 
u 6020 300 p 28.0 6.3 l. 6 2.2 zq. 3 7.4 l 6 • o 
u 60?0 700 s 28.5 12.8 1.7 3.b 29.1 7.4 16. 0 
u 6021 120 p 33.5 4.0 l. 6 2. l 21.s 4. '5 l n. c; 

u 6021 125 s 43.0 4.0 1.3 1.7 21.R 4 .. 5 lC.~ 
u 6022 400 28.0 6.5 1.1 2. l 10.l l. 4 16.!J 

u 6023 2500 12.6 79.4 1 4 .. CJ 23~8 c . 2 l. 5 3.5 
u 6024 400 p 28.0 6.5 l. 1 2.1 30 .. l 1.4 16.0 
u 6024 65 s 57.5 2.3 0.8 1. 1 30.l 7.4 16.G 
u 6025 1200 20.5 18.7 2.1 5. 6 11. l 2.4 t, • 4 

u 6026 440 24.5 18.0 4.2 7.7 7.2 1.6 4.5 
u 6027 1000 p 12.3 10.5 2.0 4.0 3 u. l 7.4 16.t) 

• 
• 
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6 0 2  7
6 0 2 8
6 0 2 9
6 0 3 0
6 0 3 1
6 0 3 2
6 0 3 3
6 0 3 4
6 0 3 5
6 0 3 6
6 0 3 7
6 0 3 8
6 0 3 9
6 0 4 1
6 0 4 2
6 0 4 3
6 0 4 4
6 0 4 5
6 0 4 6
6 0 4 6
6 0 4 6
6 0 4 7
6 0 4 7
6 0 4 8
6 0 4 8
6 0 4 9
6 0 5 0
6 0 5 1
6 0 5  L
6 0 5 2
6 0 5 2
6 0 5 3
6 0 5 4
6 0 5 5
6 0 5 6
6 0 5 7
6 0 5 8
6 0 5 9
6 0 6 0
6 0 6 1
6 0 6 2
6 0 6 2
6 0 6 3
6 0 6 4
6 0 6 5
6 0 6 6
6 0 6 7
6 0 7 0
6 0 7 1
6 0 7 2
6 0 7 3
6 0 7 3

� S e e

WNDG O P E R A T E O P E R A T E  T I M E R E L E A S E T I M E
R E S ARN G C U R R E N T MAX MI N AVG MAX MI N AVG

9 5 0 S 2 5 . 0 1 3 . 8 1 . 7 3 . 5 3 0 . 1 7 . 4 1 6 . 0
7 0 0 1 9 . 0 1 8 . 9 3 . 9 7 . 9 1 2 . 0 1 . 5 5 . 3
7 0 0 1 7 . 0 1 6 . 6 3 . 5 7 . 0 1 5 . 7 2 . 4 7 . 5
7 0 0 1 8 . 0 1 7 . 7 3 .  7 7 . 5 9 .  1 1 .  7 4 . 9
7 0 0 2 2 . 0 2 2 . 7 4 . 5 9 . 3 1 2 . 8 1 . 8 6 .  I
7 C 0 2 1 . 0 2 1 . 5 4 . 3 8 . 8 1 4 . 2 2 . 0 6 . 7
4 0 0 2 1 . 0 7 . 2 1 . 7 2 . 7 1 9 . 5 3 . 6 9 . 2
4 0 0 2 3 . 0 8 . 0 l . P 3 . 0 9 . 4 2 . 3 5 . 9
7 0 0 1 8 . 0 1 7 . 7 3 . 7 7 . 5 2 2 . 2 5 . 2 1 2 . 1
7 0 0 1 8 . 0 1 7 . 7 3 . 7 7 . 5 1 0 . 4 1 . 5 4 . 6
2 0 0 3 7 . 5 8 . 7 2 . 3 3 . 6 1 7 . 2 2 . 6 8 .  I
9 5 0 2 4 . 0 2 9 . 3 5 . 1 1 0 . 4 1 2 . 2 1 . 7 5 . 7
9 5 0 2 3 . 5 2 8 . 5 5 . 0 1 0 . 1 8 . 2 2 . 0 5 . 2
7 0 0 1 6 . 0 1 5 . 4 3 . 4 6 . 4 9 . 2 2 .  3 5 . 9
7 0 0 1 8 . 5 1 8 . 3 3 . 8 7 . 7 1 1 . 4 1 . 5 4 . 8
7 0 0 1 9 . 5 1 9 . 6 4 . 0 8 . 1 7 . 0 1 . 5 4 . 3

2 5 0 0 1 1 . 2 6 3 . 8 9 . 6 2 0 . 1 0 . 3 2 .  1 5 . 6
1 4 5 2 0 . 0 4 . 8 2 . 4 2 . 9 3 0 . 1 7 . 4 1 6 . 0
1 4 5 P 3 3 . 0 6 .  0 2 . 4 3 .  1 2 0 . 0 3 . 9 9 . 8

1 3 4  5 Z P / S 1 1 . 0 9 . 8 1 . 6 3 .  3 2 0 . 0 3 . 9 9 . 8
1 3 4 5 U P / S 1 5 . 5 2 3 . 2 4 .  C 8 . 2 2 0 . 0 3 . 9 9 . 8

3 0 0 p 4 7 . 5 1 1 . 8 2 .  C 4 . 1 1 6 . 0 2 . 5 7 . 8
7 0 0 s 4 8 . 5 3 7 . 0 3 .  2 7 . 2 1 6 . 0 2 . 5 7 . 8
3 0 0 p 6 0 . 0 1 5 . 0 2 . 6 5 . 6 1 7 . 1 1 . 9 6 . 5
7 0 0 s 6 1 . 0 * * 4 . 2 I  I .  L 1 3 . 1 1 . 9 6 . 5
9 5 0 1 7 . 5 1 9 . 0 3 . 4 7 .  1 1 1 . 5 3 . 2 7 . 3
7 0 0 1 4 . 6 1 3 . 7 3 . 2 5 . 7 2 1 . 4 4 . 5 1 0 . 9
7 0 0 p 3 4 . 5 2 3 . 7 3 . 5 7 . 4 6 . 6 1 . 5 3 . 8

1 4 0 0 s 1 6 . 5 3 3 . 6 5 . 8 1 1 . 9 6 . 6 1 . 5 3 . 6
2 4 5 p 2 4 . 5 7 . 1 2 . 4 3 . 3 8 . 3 1 . 9 4 . 9

1 8 0 0 s 1 7 . 5 3 6 .  I 3 . 9 3 . 5 8 . 3 1 . 9 4 . 9
2 0 0 2 9 . 0 6 . 2 2 .  1 2 . 9 9 . 4 2 . 3 5 . 9
7 0 0 1 1 . 9 1 0 . 9 2 . 8 4 . 5 1 8 . 2 2 - 9 8 . 4
7 0 0 1 2 . 1 1 1 . 1 2 . 8 4 . 6 2 8 . 5 7 . 4 1 6 . 0
7 0 0 1 8 . 0 1 7 . 7 3 . 7 7 . 5 1 7 . 3 2 . 9 8 . 4
2 2 0 2 9 . 5 9 . 5 3 . 0 4 . 4 1 0 . 8 1 . 5 4 . 6

8 2 4 8 . 5 6 . 7 3 . 0 3 . 7 1 3 . 2 1 . 9 6 . 2
2 1 9 0 . 0 3 . 0 2 . 0 1 . 9 2 9 . 3 7 . 4 1 6 . 0

1 0 0 5 7 . 0 6 . 8 2 . 3 3 .  3 5 . 4 1 . 5 3 . 3
2 2 0 3 1 . 5 1 0 . 4 3 .  8 4 . 7 6 . 6 1 . 5 3 . 8
3 0 0 p 3 4 . 0 7 . 8 1 . 5 2 .  S 9 . 4 2 . 3 5 . 9
7 0 0 s 3 5 . 0 1 7 . 8 2 . 2 4 . 6 9 . 4 2 . 3 5 . 9

1 0 0 0 9 . 5 1 4 . 3 4 . 6 6 . 1 1 1 . 6 2 . 4 6 . 4
4 0 0 2 6 . 0 9 . 8 2 . 1 3 . 8 1 8 . 8 3 . 0 8 . 7
4 5 0 2 0 . 0 1 5 . 0 3 . 7 6 . 2 1 6 . 3 2 . 5 7 . 8
4 0 0 2 8 . 0 1 0 . 1 2 . 0 3 . 9 1 7 . 6 2 . 9 8 . 4
4 5 0 1 6 . 5 1 2 . 1 3 . 3 5 . 1 9 . 1 1 . 7 4 . 9
1 4 5 2 2 . 0 5 . 1 2 . 5 3 . 0 1 7 . 0 4 . 2 9 . 2

1 0 0 0 9 . 3 1 4 . 0 3 . 5 5 . 9 2 8 . 5 7 . 4 1 6 . 0
7 0 0 1 3 . 5 1 2 . 5 3 . 0 5 . 2 9 . 4 2 . 3 5 . 9

1 0 2 5 Z P / S 7 . 6 6 . 9 2 . 0 2 . 6 9 . 4 2 . 3 5 . 9
1 0 2 5 U P / S 1 0 . 8 1 6 . 5 5 .  0 7 . 0 9 . 4 2 . 3 5 . 9

l a s t  p a g e  f o r  s p e c i a l  l i s t i n g

-  I -3 8  -

• 
• 

• 
• 

- - - - -

~NDG OPERATE OPEKATE TIME 
CODE RES ARNG CURRENT MAX 

u 6027 950 s 25.0 13.8 
u 6028 700 19.0 18.9 
u 6029 700 17.0 16.6 
u 6030 700 18.0 17.7 
u 6031 700 22.0 22.1 
u 6032 7CO 21.0 21.5 
u 6033 400 21.0 1.2 
u 6034 400 23.0 8.0 
u 6035 700 18.0 17.7 
u 6036 700 18.0 17.7 
u 6037 200 37.5 8.7 
u 6038 950 24.0 29.3 
u 6Q3q 950 23.5 28.5 
u 6041 700 16.0 15.4 
u 6042 700 18.5 18.3 
u 6043 700 19.5 1g.6 
u 6044 2500 11.2 6 3. 8 
u 6045 • 145 20.0 4.8 
u 6046 145 p 33.0 6.0 
u 6046 1345 ZP/S 11.0 9.8 
u 6046 1345 UP/S 15.5 2 3. 2 
u 6047 300 p 47.5 11.8 
u 6047 700 s 48.5 3 7 .o 
u 6048 300 p 60.0 15.0 
u 6048 700 s 61 .. 0 ~ 

u 6049 950 17.5 1g.o 
u 6050 700 14.6 13.7 
u 6051 700 p 34.5 23.7 
u 6051 1400 s 16.5 13.6 
u 6052 245 p 24.5 7.1 
u 6052 1800 s 17.5 36.l 
u 6053 200 29.0 6.2 
u 6054 700 11.9 10.9 
u 6055 700 12.1 11.1 
u 6056 700 18.0 17.7 
u 6057 220 29.5 9.5 
u 6058 82 48.5 6.7 
u 6059 2 190.0 3.0 
u 6060 100 57.0 6.8 
u 6061 220 31.5 10.4 
u 6062 300 p 34.0 7.8 
u 6062 700 s 35.0 17.8 
u 6063 1000 9.5 14.3 
u 6064 400 26.0 9.8 
u 6065 450 20.0 15.0 
u 6066 400 28.0 10.1 
u 6067 450 16.5 12.l 
u 6070 145 22.0 5.1 
u 6071 1000 g_3 14.0 
u 6072 700 l:3.5 12.5 
u 6073 1025 lt'/S 7.6 6.9 
u 6073 1025 UP/S 10.8 16.5 

** See last page for special listing. 
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fl I N f-.VG 

1.7 3.5 
3.9 7.9 
3.5 7.0 
3. 7 7.5 
4.5 9.3 
4.3 H.8 
L.7 2.1 
l.R 3.0 
3.7 7.5 
3.7 7.5 
2.3 3.6 
5.1 10.4 
5.G 10.1 
3.4 6.4 
3.8 7.7 
4.0 8.1 
9.6 20.1 
2.4 2.9 
2.4 3. l -
1.6 3.3 
4.C 8.2 
2.0 4. l 
3.2 7.2 
2.6 5.6 
4.2 . l l. l 
3.4 7. l 
3.2 5.7 
3.5 7.4 
5.8 11.9 
2.4 3.3 
3.9 8.5 
2. l 2.9 
2.8 4.5 
2.8 4.6 
3.7 7.S 
3. () 4.4 
3.0 3.7 
2.0 l. 9 
2 .. 1 3.3 
3.8 4.7 
1.5 2.s 
2.2 4.6 
4.6 6.1 
2.1 3.8 
:3.7 6.2 
2.c 3.CJ 
3.3 5.1 
2.5 :::i..u 
1.5 5.9 
3.0 5.2 
2.0 2.6 
5.0 1.c 

- -
I 

RELEASE TIME 
rv'AX t-' IN tJ VG 

30.l 7.4 16.0 
12.0 l. 5 5.3 
15.7 2.4 7 • ') 

g.1 l. 7 4 . g 

12.8 1.8 6. l 
14.2 2-. 0 ti.7 
1g.5 3.6 q.2 

9.4 2.3 5.9 
22.2 ">.2 12. L 
10.4 l. 5 4.6 
17.2 2.6 8. l 
12.2 1.7 5.7 

8.2 2.0 5 • 2 
9.2 2.3 5. '-} 

11.4 1. 5 4.H 
7.0 1.5 4.3 
8.3 2. l 5.6 

30. l 7.4 16.0 
20.0 3.9 q_g 

20.0 3.9 9.R 
20.0 3.9 1.8 
16.0 2.5 7.8 
16.0 2.5 7. °' 
1,.1 l. 9 6.5 
1 3. l 1. q 6 LC . .,, 
11.5 3.2 7., 
21 .. 4 4.5 10.<J 

6.6 l. 5 3.8 
6.6 l. 5 1. 13 

8.3 1.g 4.<] 
8.3 L. 9 4 . :) 
9.4 2.3 5.9 

18.2 2.c;; 8.4 
2 8. •j 7.4 lc.O 
17.3 2.'1 8.4 
10.9 1.5 4.6 
1,.2 1. 9 6 • ?. 
2'1. 3 7. '-! 16.0 

5.4 1.5 -~. 3 
6.6 1.5 3.8 
9.4 2.1 <j.q 

g_4 2 .. 1 5.9 
11.6 ?.4 6.4 
18.8 3.0 8.7 
16.3 2.5 ? • p, 

17.6 z .. g 9.4 
9.1 1. 7 4.9 

17.0 4.2 c.;.z 
28.5 7.4 lc.O 

9.4 2.3 5.9 
g • Li 2.1 5.4 
9.4 2.3 5.9 



WNDG O P E RAT E O P E R A T E  T I M E R E L E A S E  T I M E
C OD E R E S ARN G C U R R E N T MAX MI N AV G MAX MI N AVG

U 6 0 7 4 2 2 0 3 1 . 5 1 0 . 4 3 . 8 4 . 7 7 . 6 1 . 5 4 . 0
U 6 0 7 8 7 0 0 1 9 . 5 1 9 . 6 3 . 8 8 . 1 7 . 5 1 . 5 4 . 0
U 6 0 7 9 2 5 0 0 6 . 8 2 7 . 7 1 0 . 2 1 1 .  1 9 . 4 2 . 3 5 . 9
u 6 0 8 0 5 2 0 Z P / S 1 8 . 7 5 . 8 1 . 1 1 . 9 2 1 . 8 4 . 5 1 0 . 9
u 6 0 8 0 5 2 0 U P / S 2 6 . 5 1 2 . 9 2 . 4 4 . 9 2 1 . 8 4 . 5 1 0 . 9
u 6 0 8  L 7 0 0 2 9 . 0 2 9 . 0 6 . 3 1 3 . 0 9 . 7 1 . 5 4 . 4
u 6 0 8 2 3 5 0 P 1 8 . 5 5 . 9 1 . 8 2 . 5 2 2 . 6 4 . 5 1 0 . 9
u 6 0 8 2 2 7 2 0 Z P / S 4 . 6 1 0 . 6 2 . 0 4 . 1 2 2 . 6 4 . 5 1 0 . 9
u 6 0 8 2 2 7 2 0 U P / S 6 . 1 2 2 . 8 4 . 2 8 . 8 2 2 . 6 4 . 5 1 0 . 9
u 6 0 8 3 2 0 0 4 5 . 5 1 0 . 6 2 . 6 4 . 4 8 . 3 2 . 1 5 . 6
u 6 0 8 4 5 0 0 p 1 8 . 0 8 . 2 1 . 9 3 . 2 2 0 . 8 6 . 3 1 3 . 3
u 6 0 8 4 5 0 0 S 1 8 . 5 8 . 7 2 . 0 3 . 4 2 0 . 8 6 . 3 1 3 . 3
u 6 0 8 5 A 1 0 0 0 9 . 1 1 3 . 7 3 . 4 5 . 8 2 9 . 3 7 . 4 1 6 . 0
u 6 0 8 6 4 5 0 - 1 9 . 0 1 4 . 2 3 . 6 5 . 9 8 . 4 1 . 5 4 . 4
u 6 0 8 7 9 5 0 2 0 . 5 2 3 . 6 4 . 1 8 . 6 1 1 . 6 1 . 5 5 . 1
u 6 0 8 8 1 7 9 Z P / S 2 4 . 1 2 . 6 O . o 1 .  1 2 2 . 2 4 . 5 1 0 . 9
u 6 0 8 8 1 7 9 U P / S 3 4 . 0 5 . 6 1 . 7 2 . 5 2 2 . 2 4 . 5 1 0 . 9
u 6 0 8 9 2 0 0 2 5 . 5 5 . 4 2 . 0 2 . 6 9 . 6 2 . 3 5 . 9
u 6 0 9 0 2 C 0 3 2 . 0 7 . 0 2 . 2 3 .  1 9 . 2 2 . 3 5 . 9
u 6 0 9 2 2 2 0 4 6 . 0 1 4 . 1 3 . 9 7 . 0 5 . 7 1 . 5 3 . 2
u 6 0 9 3 1 0 0 0 1 7 . 5 3 0 . 3 6 .  1 1 2 . 9 6 . 1 1 . 5 3 . 6
u 6 0 9 4 3 C 0 P 6 0 . 0 1 5 . 0 2 . 6 5 . 6 1 2 . 3 1 . 7 5 . 9
u 6 0 9 4 7 0 0 s 6 1 . 0 * * - 4 . 2 1 1 . 1 1 2 . 3 1 . 7 5 . 9
u 6 0 9 5 7 0 0 p 1 6 . 0 1 0 . 0 2 . 1 4 . 0 1 8 . 2 2 . 9 8 . 4
u 6 0 9 5 7 0 0 S 1 7 . 0 1 1 . 0 2 . 2 4 . 4 1 8 . 2 2 . 9 8 . 4
u 6 0 9 7 7 0 0 2 0 . 0 2 0 . 2 4 .  1 8 . 3 7 . 0 1 . 5 3 . 7
u 6 1 0 0 7 0 0 2 4 . 5 2 5 . 1 5 . 1 1 C . 7 6 . 1 1 . 5 3 . 2
u 6 1 0 1 1 0 0 6 6 . 5 7 . 7 2 . 4 3 . 7 6 . 5 1 . 5 4 . 0
u 6 1 0 2 5 0 0 1 1 . 7 9 . 0 3 . 7 4 . 4 2 1 . 6 6 . 3 1 3 . 3
u 6 1 0 3 2 0 0 5 0 . 0 1 1 . 3 2 . 6 4 . 9 4 . 9 1 . 5 3 . 0
u 6 1 0 4 8 0 0 p 1 3 , 9 1 3 . 1 2 . 8 5 . 2 1 6 . 1 2 . 4 7 . 5
u 6 1 0 4 7 4 0 s 2 1 . 5 1 1 . 7 1 . 9 4 . 0 1 6 . 1 2 . 4 7 . 5
u 6 1 0 6 3 0 p 1 0 0 . 0 1 . 8 0 . 8 C .  8 3C .  1 7 . 4 1 6 . 0
u 6 1 0 6 2 1 0 5 Z P / S 6 . 8 1 7 . 1 3 . 3 6 . 7 3 0 . 1 7 . 4 1 6 . 0
u 6 1 0 6 2 1 0 5 U P / S 7 . 2 2 0 . 4 3 . 8 7 . 8 3 0 .  1 7 . 4 1 6 . 0
u 6 1 0 7 2 CO Z P / S 1 6 . 6 2 . 5 1 . 0 1 . 2 2 2 . 2 4 . 5 1 0 . 9
u 6 1 0 7 2 0 0 U P / S 2 3 . 5 5 . 1 2 . 0 2 . 6 2 2 . 2 4 . 5 1 0 . 9
u 6 1 0 8 7 0 0 2 2 . 0 2 2 . 7 4 . 5 9 . 3 1 2 . 3 1 . 6 5 . 6
u 6 1 0 9 16 9 0 . 0 3 . 6 2 . 2 2 . 4 1 7 . 3 2 . 9 8 . 4
u 6 1 1 0 8 2 4 0 . 5 5 . 9 2 . 9 3 . 4 1 2 . 3 1 . 6 5 . 6
u 6 1 1 2 8 2 3 5 . 5 5 . 4 2 . 8 3 . 3 9 . 2 1 . 7 4 . 9
u 6 1 1 3 8 2 3 6 . 0 5 . 4 2 . 8 3 . 3 9 . 1 1 . 7 4 . 9
u 6 1 1 4 3 2 3 5 . 5 5 . 4 2 . 8 3 . 3 1 1 . 1 2 . 4 6 , 4
u 6 1 1 5 5 1 1 0 . 0 3 . 4 2 . 2 2 .  3 1 3 . 4 3 . 0 7 . 7
u 6 1 1 6 2 0 0 Z P / S 1 7 . 3 2 . 5 1 . 0 1 . 2 1 9 . 8 3 . 6 9 . 2
u 6 1 1 6 2 GO U P / S 2 4 . 5 5 . 3 2 . 0 2 . 6 1 9 . 8 3 . 6 9 . 2
u 6 1 1 7 4 0 0 4 6 . 5 1 8 . 0 3 . 3 7 . 1 6 . 0 1 . 5 3 . 2
u 6 1 2 4 16 1 3 0 . 0 4 . 0 2 . 3 2 . 6 6 . 6 1 . 5 4 . 0
u 6 1 2 5 5 1 4 5 . 0 3 . 5 2 . 3 2 . 3 1 7 . 3 2 . 9 8 . 4

u 6 1 3 1 8 2 3 8 . 5 5 . 7 2 . 8 3 . 4 1 2 . 4 1 . 6 5 . 6
u 6 1 3 2 2 C 0 8 5 . 0 1 0 . 7 1 . 9 3 . 9 6 . 5 1 . 5 4 . 0
u 6 1 3 3 4 0 0 2 8 . 5 1 0 . 4 2 . 6 4 . 0 1 4 . 5 2 . 0 6 . 7

* *  S e e  l a s t  p a g e  f o r  s p e c i a l  l i s t i n g .
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WNDG OPEKATE OPERATl: TIME RELE/\SE Tl~E 
CODE ,{ES ARNG CURRENT MAX t-' IN AVG MAX iv lf'l /1 VG 

u 6074 220 31.5 10.4 3.8 4.7 7.6 1.5 4.() 

u 6078 700 19.5 19.6 3.8 8.1 7.5 1.5 4.0 
u 6079 2500 6.8 21.1 10.2 11. l 9.4 2.1 5_g 
u 6080 520 ZP/S 18.7 5.8 1.1 1.9 21.8 4.5 10.9 
u 6080 520 UP/S 26.5 12.9 2.4 4.9 21.s 4.5 10.9 
u 6081 700 29.0 29.0 6.3 11.0 9.7 1.5 4 • It 

u 6082 150 p 18.5 5.9 1.8 2.s 22.6 4.5 10.':l 

• u 60B2 2720 ZP/S 4.6 10.6 2.0 4.1 22.6 4.5 1 rJ. ·3 
u 6082 2720 UP/S 6.1 22.8 4.2 8.8 22.6 4.5 10. ·) 
u 6083 200 45.5 10.6 2.h 4.4 8.1 2.1 5.6 
u 6084 500 p 18.0 8.2 l.9 3.2 20.8 6.. 3 13. 3 
u 6084 500 s 18.5 8.7 2.0 1.4 20.8 6.1 13.3 
u 6085 A 1000 9.1 11.7 3.4 5.8 29.3 7.4 16.Q 
u 6086 450. 19.0 14.2 3.6 5_g 8.4 1.5 4.4 
u 6087 950 20.5 23.6 4.1 8.6 11.6 1.5 5.1 

• u 6088 179 ZP/S 24 .. l 2.6 o.q 1. 1 22.2 4.5 1 (1. "} 

u 6088 179 UP/S 34.0 5.6 1.7 2. ':> 22.2 4.5 lC.9 
u 6089 200 25.5 5.4 2.0 ?.6 9.6 2.3 5.9 
u 6090 200 32.0 1.0 2.2 3. l 9.2 2. 3. 5.1 
u 6092 220 46.0 14.l 3.9 7.0 5.7 l. 5 3.2 
u 6093 1000 17.? 30.3 6. l 12.9 6.1 1.5 3.6 
u 6094 300 p 60.C 15.0 2.6 5.6 12.3 1.1 5 .. y 

u 6094 700 s 61.C * -l(- 4.2 11.1 12.J l. 7 5. 9 
u 6095 700 p 16.0 10.0 2.1 4.0 lR.2 2.9 g. 4 
u 6095 700 s 17.0 11.0 2.2 4.4 18.2 2 ,, 

• 7 8.4 
u 6097 700 20.0 20.2 4. 1 8.3 1.0 1.5 , " 7 
u 6100 700 24.5 25 .. 1 5.1 10.7 6.1 1.5 1.2 
u 6101 100 66.5 7. 7 2.4 3.7 6.5 1.5 4.U 
u 6102 500 11.7 9 .. 0 3.7 4.4 21.6 6. 3 13. 1 
u 6103 200 50.0 11.3 2-6 4. '::1 4_g l. 5 3.(1 

u 6104 800 p 13.9 13.l 2.8 5.2 l6.l 2.4 7.5 
u 6104 740 s 21.5 11.7 1.9 4.0 16.l 2.4 7.5 
u 6106 JO p 100.0 1.8 0.8 C.8 3C.l 7.4 16.C 
u 6106 2105 ZP/S 6 .. 8 17.l :~. 3 6.7 30.l 7.4 16.0 
u 6106 2105 UP/S 1.2 20.4 3.8 7.8 30. l 7.4 16.0 
u 6107 2CO ZP/S 16.6 2.5 1.0 1.2 22.2 4.5 10.9 
u 6107 200 UP/S 23.5 5.1 2.0 2.6 ?2.? 4.5 10.g 
u 6108 700 22.0 22.7 4.5 C). 3 12., 1.6 5.b 
u 6lO<J 16 90.0 3.6 2.2 2.4 17.3 2.9 8.4 
u 6 l 10 82 40.5 5.9 2.9 3.4 12.3 1.6 5.6 

• u 6112 82 35.5 5.4 2.8 3.3 9.2 L.7 4.9 
u 6111 82 36.0 5.4 2.8 1.1 g.1 1.7 4_g 

u 6114 82 35.5 5.4 2.8 3.3 11. 1 2.4 t, • 4 
u 6115 5 110.0 3.4 2.2 2-3 13.4 3.0 7.7 
u 6116 200 ZP/S 17.1 2.5 1.0 l. 2 lg.R 3.6 9.2 
u 6 l 16 2CO UP/S 24.5 5.3 2.0 2.6 1g.3 3.6 9.2 
u 6117 400 46.5 18.0 3.3 7.1 6.0 L.5 ..,, • 2 

u 6124 16 130.0 4.0 2.1 2.6 6.6 1.5 4.0 
u 6125 5 145.0 J.5 2.3 2.3 17.1 2.9 8.4 • u 6111 82 38.5 5.7 2.8 1.4 12.4 1.6 5.6. 
u 6132 2CO 85.0 10.7 1.9 3. <) 6.5 1.5 4.0 
u 6111 400 2.8 .. 5 10.4 2.6 4.0 14.5 2.c f;. 1 

** See last page for special listing. 
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W N D G  O P E R A T E  O P E R A T E  T I M E  R E L E A S E  T I M E
C OD E R E S ARN G C U R R E N T MAX MI N AV G MAX MI N AVG

U 6 1 3 4 4 0 0 2 6 . 0 9 . 2 2 . 3 3 . 5 9 . 8 1 . 9 5 . 6
U 6 1 3 5 8 2 4 2 . 0 6 . 0 2 . 9 3 . 5 9 . 7 1 . 9 5 . 6
U 6 1 3 6 7 0 0 1 9 . 5 1 9 . 6 4 . 2 8 . 1 1 6 . 3 2 . 5 7 . 8
U 6 1 3 7 1 6 9 0 . 0 3 o 5 2 . 2 2 . 4 8 . 2 1 . 9 4 . 9

_  T - h o  -

WNDG OPERATE OPERATE TIME RELEASE T[ME 
CODE RES ARNG CURRENT MAX r-' IN AVG ~AX t,, IN AVG 

u 6134 · 400 26.0 9.2 2.3 3.5 9.8 1. 9 5.6 
u 6L\5 82 42.0 6 ,. 0 2.q 3.5 Y.7 1.9 5.6 
u 61'.\6 700 1 g • 5 19.6 4.2 8.1 16. 1 2.5 7 • P. 
u 6137 16 90.0 3n5 2.2 2.4 8. 2 1. q 4.9 

• 
• 

• 
•• 
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U A T Y P E
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UA TYPE· 
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•• 
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W N D G  O P E R A T E  O P E R A T E  T I M E  R E L E A S E  T I M E

C OD E R E S ARN G C U R R E N T MAX P I N AV G MAX MI N AVG

UA L 4 0 0 Z P / S . 1 2 . 7 3 . 6 1 . 1 1 . 5 9 . 1 2 . 1 5 . 1
UA L 4 0 0 U P / S 1 8 . 0 8 . 4 2 . 3 3 . 5 9 . 1 2 .  1 5 . 1
UA 2 4 0 0 Z P / S 1 4 . 5 4 . 2 1 . 2 1 . 7 1 1 . 2 3 . 3 6 . ,
UA 2 4 0 0 U P / S 2 0 . 5 9 . 9 2 . 5 3 . 9 1 1 . 2 3 . 3 6 . 9
UA 3 4 0 0 Z P / S 9 . 5 2 . 8 1 . 1 1 . 3 1 1 . 2 3 . 3 6 . 9
UA 3 4 0 0 U P / S 1 3 . 5 5 . 9 2 . 4 2 . 8 1 1 . 2 3 . 3 6 . 9
UA A 2 6 5 0 3 . 1 1 6 . 7 5 . 4 6 . 8 5 0 . 2 12 .  3 2 6 . 0
UA 5 5 0 0 2 1 . 0 2 4 . 7 5 . 8 1 0 . 6 1 7 . 7 2 . 5 7 . 6
UA 6 1 0 2 5 Z P / S 5 . 2 4 . 7 1 . 5 2 . 0 2 1 . 1 5 .  C 1 3 . 1
UA 6 1 0 2 5 U P / S 8 . 5 1 6 . 8 4 . 3 7 . 0 2 1 . 1 5 .  C 1 2 . 1
UA 9 1 8 0 0 p 5 . 7 1 3 . 7 3 . 2 5 .  7 2 1 . 6 6 . 3 1 2 . 9
UA 10 1 4 5 2 1 . 0 6 . 6 3 . 5 4 . 0 3 2 . 5 6 . 1 1 4 . 7
UA 1 1 2 1 p 6 7 . 5 4 . 6 2 . 7 3 . 0 3 1 . 4 4 . 7 1 4 . C
UA 11 1 2 0 0 s 2 4 . 5 3 Q . 9 3 . 5 7 . 3 3 1 . 4 4 . 7 1 4 . 0
UA 12 4 0 0 Z P / S 1 5 . 2 4 . 4 1 . 2 1 . 7 1 1 . 1 2 . 4 6 . 0
UA 12 4 0 0 U P / S 2 1 . 5 1 0 . 4 2 . 5 4 . 2 1 1 . 1 2 . 4 6 . 0
UA 13 2 5 0 0 6 .  1 3 3 . 2 6 . 3 1 3 . 0 3 6 . 3 7 . 5 1 7 . 5
UA 14 1 4 5 1 5 . 0 5 . 3 3 . 0 3 . 4 3 0 . 1 7 . 4 1 5 . 0
UA 15 2 5 0 0 5 . 0 2 1 . 2 4 . 2 8 . 5 2 4 . 7 5 . 9 1 2 . 5
UA . 1 6 1 4 5 p 3 0 . 0 6 . 5 2 . 7 3 . 5 2 0 . 0 3 . 9 9 . 4
UA 16 1 3 4 5 Z P / S 8 . 6 1 0 . 3 1 . 9 3 . 6 2 0 . 0 3 . 9 9 . 4
UA 16 1 3 4 5 U P / S 1 1 . 9 2 3 . 4 4 . 3 9 .  1 2 0 . 0 3 . 9 9 . 4
UA 1 7 4 5 p 5 2 . 5 3 . 2 1 . 7 1 . 9 2 9 . 3 7 . 4 1 5 . 6
UA 17 6 s 1 4 5 . 0 2 . 5 1 . 4 1 . 5 2 9 . 3 7 . 4 1 5 . 6
UA 1 8 1 0 0 0 1 6 . 0 3 3 . 9 6 . 7 1 3 . 9 1 5 . 1 2 . 9 7 . 9
UA 1 9 2 5 0 0 6 . 5 2 9 . 8 8 . 0 1 1 . 5 1 2 . 0 3 . 2 6 •
UA 2 0 1 0 0 0 1 4 . 7 3 0 . 3 6 . 1 1 2 . 6 1 3 . 8 3 . 3 H .  1
UA 2 1 7 0 0 p 2 5 . 5 2 1 . 5 3 . 7 8 . 0 3 0 . 3 4 . 8 1 3 . 3
UA 2 1 7 0 0 s 2 5 . 5 2 2 . 3 4 . 0 8 . 5 3 0 . 3 4 . 8 1 3 . 3
UA 2 2 1 0 0 0 1 0 . 4 1 8 . 0 4 . 2 7 . 6 1 1 . 6 2 . 4 6 . 0
UA 2 3 7 0 0 1 5 . 5 1 7 . 9 4 . 0 7 . 4 2 8 . 9 4 . 8 1 3 .  3
UA 2 8 2 0 0 8 5 . 0 1 3 . 8 2 . 3 4 . 9 1 1 . 7 2 . 7 6 . 8
UA 2 9 2 0 0 5 5 . 0 8 . 3 1 . 5 2 . 9 2 8 . 9 4 . 8 1 3 . 5
UA 31 2 0 0 2 8 . 0 6 . 6 2 . 2 3 .  1 1 1 . 5 3 . 2 6 . 9
UA 3 3 4 0 0 2 8 . 5 1 1 . 4 2 . 2 4 . 3 9 . 5 2 . 6 5 . 8
UA 3 4 1 0 0 0 8 . 9 1 5 . 1 3 . 8 6 . 3 2 4 . 2 5 . 9 1 2 . 5
UA 3 5 2 0 0 1 4 . 4 6 . 6 3 . 6 4 . 2 1 2 . 0 3 . 2 6 . 9
UA 3 6 4 0 0 Z P / S 1 6 . 3 4 . 8 1 . 2 1 . 8 3 . 8 2 . 1 5 . 1
UA 3 6 4 0 0 U P / S 2 3 . 0 1 1 . 1 2 . 6 4 . 5 8 . 8 2 . 1 5 . 1
UA 3 7 7 0 0 1 2 . 5 1 2 . 8 3 . 7 5 . 2 1 2 . 9 3 . 0 7 . 3
UA 3 8 2 C 0 1 4 . 2 6 . 5 3 . 6 4 . 2 1 2 . 9 3 . 0 7 . 3

UA 3 9 1 8 0 0 s 6 . 8 1 4 . 9 3 . 5 5 . 8 3 2 . 5 6 . 1 1 4 . 7

UA 4 0 2 3 5 5 . 0 5 . 8 3 . 9 4 . 1 3 6 . 3 7 . 5 1 7 . 5

UA 4 1 3 4 2 9 . 0 5 . 1 3 . 4 3 . 6 4 8 . 9 1 2 . 3 2 6 . 0

1 - 4 2  -

y c

WN0G □ PER.ATE OPERATE TI t'E RELEASE TI~E 
CODE RES ARNG CURRENT '-1AX :,i IN AVG i"-IAX t-' I "J AVG 

UA l 400 ZP/S 12.7 3.6 1.1 1.5 9.l 2.1 5 . l 
UA l 400 UP/S 18.0 8.4 2.3 3.5 9.l 2. l ':i • l 
UA 2 400 ZP/S 14.5 4.2 1.2 l. 7 11. 2 3.3 6 • ~ 

UA 2 400 UP/S 20.5 9.9 2.5 3.9 11.2 3.3 6.9 
UA 3 400 ZP/S 9.5 2.8 1. 1 1.3 11. 2 3.3 f.., ., 

• .. , 
UA 3 400 UP/S 13.5 5.9 2.4 2.8 11.2 1.3 c.q ' I 

UA 4 2650 3.1 16.7 5.4 6.8 50.2 12., 2 6. ,; 
t., i 

UA 5 500 21.0 24.7 5.8 10.6 17.7 2.5 7. ':) f<; 

UA 6 102~ ZP/S 5.2 4.7 1.5 2.0 21. l 5.C ' ' l 7 • l ' . 

UA 6 1025 UP/S 8.5 16.8 4.3 7.G 21.1 5.c l 2 • l t i 

UA 9 1800 p 5.7 13.7 3.2 5.7 21. 6 6.3 
~-: ~ 

12. g l . 

UA 10 145 21.0 6.6 3. ':> 4.0 32. ':> 6.1 l'•. 7 
r·i 
l' f 
! : 

UA 11 21 p 67.5 4.6 2.1 3.0 11.4 4.7 14.C L~ • UA 11 1200 s 24.5 30.9 3.5 7.3 31.4 4.7 14. 0 ~ '"j 

f 1 

UA 12 400 ZP/S 15.2 4.4 1.2 1.7 11. l 2.4 f,. 0 f' 
t 

UA 12 400 UP/S 21.5 10.4 2.5 4.2 1 l. l '2,.4 c.o t-- ~ 
l ~ 

UA 13 2500 6.1 33.2 6.3 13.0 36.3 7.5 17.5 
t • 

I \ 
UA 14 145 15.0 5.3 3.0 1. '+ 30.1 7.4 l 5. ti 

·, t 

ti 
UA 15 250() 5.0 21.2 4.2 8.5 24.7 5.9 12.5 fl 
UA 16 145 p 30.0 6.5 2.7 3.5 20.0 3_g 9.4 r.; 

I·, '. 
UA 16 1345 ZP/S 8.6 10.3 1.9 3.6 20.0 3.9 9.4 r1 
UA 16 1345 UP/S 11.9 23.4 4.3 q. l 20.0 1.9 '1.4 ! 

UA 17 45 p 52.5 3.2 1.7 1.9. 29.1 7.4 15.6 i 
UA 17 6 s 145.0 2.5 1.4 l. 5 l q. 3 7.4 1 '>. 6 t: 

UA 18 1000 16.0 13.9 6.7 1 ·3. g 15. 1 2.Y 7 • '1 

UA 19 2500 6.5 29.8 8.0 11.5 12.0 3.2 t:. ,; 

UA 20 1000 14.7 30.3 12.6 13.8 
'!; 

6.1 3.3 H • l , 

UA ?l 700 p 25.5 21.5 3.7 8.() 3 r.. 3 4.8 11.1 t 
UA 21 700 s 25.5 22.3 4.0 8.5 30."3 4.R 1 '3. 1 l 
UA 22 1000 10.4 18.0 4.2 7.6 11.6 2.4 6.0 
UA 23 700 15.5 17.9 4.0 7.4 ze.Y 4.'3 n. 1 

t UA 28 200 85.0 13.8 2.3 4.9 11. 7 2.1 f·. ,9 

UA 29 200 55.0 8. ·3 1.5 2.9 28.9 4.8 1 3. ~ l l 
UA 31 200 28.0 6.6 2.2 3. l 11.5 3.2 6. '} ~ i ,. . 

UA 13 400 28.5 11.4 2.2 4. ·3 9.5 2.6 5 ,1 i . '-' I 
• j 

UA 3 1t 1000 8.9 15.l 3.8 6.3 24.2 ., • 9 12.5 I 

! 

UA 35 200 14.4 6.6 3.6 4.2 12.0 1.2 6.CJ 
,··{ 

UA 36 400 ZP/S 16.3 4.8 1.2 L. 8 8.8 2.1 5.l 
\ • UA 36 400 UP/S 23.0 11.l 2.6 4.5 8.8 2. l 5 . 1 l 

UA 37 700 12 .. 5 12.8 3.7 5.2 1?.. q 1.0 7.3 fi 

UA 38 200 14.2 6.5 3.6 4.2 12.9 3.0 7. 1 ti.• 

39 1800 s 6.8 5.8 32.5 6. l 14.7 
·, 

UA 14.9 3.5 ii UA 40 23 55.0 5.8 3.9 4.1 36.3 7.5 11., ri 
UA 41 34 2q.o 5.1 3.4 1.6 48.q 12.1 26-~ [! 

.. • l 

H 

t 1 

• l
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WNDG G P E R A 1 t U P t K A I t  1 l M t K t L C A J t  1 l l ’ L
C O D E R E S ARN G C U R R E N T MAX MI N a v g MAX MI N AVG

UA 4 2 4 C 0 Z P / S 1 1 - 3 3 . 2 1 . 1 1 . 4 9 .  1 2 .  1 5 .  L
UA 4 2 4 0 0 U P / S 1 6 . 0 7 . 1 2 . 2 3 . 1 9 . 1 2 . 1 5 . 1
UA 4 3 7 0 0 1 3 . 3 1 5 . 1 3 . 7 6 . 3 2 8 . 9 4 . 8 1 3 . 3
UA 4 4 7 2 0 1 0 . 3 1 6 . 7 4 . 4 7 . 2 3 6 . 3 7 . 5 1 7 . 5
UA 4 5 1 0 0 0 6 . 2 1 0 . 5 3 . 4 4 . 9 2 7 . 3 7 .  1 1 4 . 7
UA 4 6 9 5 p 2 3 . 5 5 . 7 3 .  1 3 . 5 3 2 . 5 6 . 1 1 4 . 7
UA 4 6 5 3 5 Z P / S 1 1 . 0 4 . 5 1 . 2 1 .  7 3 2 . 5 6 .  1 1 4 . 7
UA 4 6 5 3 5 U P / S 1 5 . 0 9 . 6 2 . 3 3 . 7 3 2 . 5 6 .  1 1 4 . 7
UA 4 1 4 0 0 Z P / S 1 6 . 2 4 . 8 1 . 2 1 . 8 1 1 . 3 2 . 4 6 . 0
UA 4 7 4 0 0 U P / S 2 3 . 5 1 1 . 4 2 . 7 4 . 6 1 1 . 3 2 . 4 6 . 0
UA 4 8 1 0 7 0 3 . 4 7 . 1 3 . 2 4 . 0 3 0 . 1 7 . 4 1 5 . 6
UA 4 9 5 0 0 6 . 9 7 . 4 3 . 6 4 . 3 3 0 . 1 7 . 4 1 5 . 6
UA 5 0 6 4 0 7 . 2 1 1 . 0 4 .  3 5 . 8 4 8 . 9 1 2 . 3 2 6 . 0
UA 5 1 7 5 0 1 4 . 2 2 4 . 4 5 . 6 1 0 . 4 2 6 . 1 4 .  C 1 1 . 9
UA ' 5 2 5 0 0 0 p 5 . 7 6 2 . 0 1 1 . 1 1 9 . 4 8 . 8 2 . 1 5 . 1
UA 5 3 3 0 0 8 . 8 6 . 4 3 .  8 4 . 0 3 7 . 6 7 . 5 1 7 . 5
UA 54 6 0 0 0 p 5 . 0 5 1 . 1 7 .  1 1 4 . 7 2 7 . 3 7 .  1 1 4 . 7
UA 54 1 0 0 0 s 2 5 . 5 2 1 . 6 2 . 3 4 . 9 2 7 . 3 7 .  1 1 4 . 7
UA 5 5 4 0 0 Z P / S 2 0 . 2 6 . 4 1 . 4 2 . 2 9 .  1 2 .  1 5 .  1
UA 55 4 0 0 U P / S 2 8 . 5 1 4 . 5 3 .  1 5 . 9 9 .  1 2 .  1 5 .  1
UA 5 6 8 5 0 p 3 0 . 0 3 7 . 4 5 . 7 1 1 . 9 2 0 . 8 2 . 8 8 . 9
UA 5 6 L 2 G 0 s 2 1 . 0 4 6 . 0 7 . 4 1 5 . 4 2 0 . 3 2 . 3 8 . 9
UA 5 7 4 7 5 p 1 7 . 0 7 . 8 2 .  1 2 . 8 3 7 . 6 7 . 5 1 7 . 5
UA 5 7 3 0 5 0 s 5 . 6 2 7 . 0 4 . 9 1 0 . 2 3 7 . 6 7 . 5 1 7 . 5
UA 5 8 1 5 0 0 p 8 . 9 1 9 . 2 4 . 3 7 . 5 4 0 . 3 9 . 8 2 0 . 9
UA 5 9 1 2 0 0 1 1 . 9 2 8 . 5 5 . 8 1 1 . 9 2 1 . 6 3 .  1 9 . 7
UA 6 0 6 0  0 0 4 . 2 4 9 . 4 8 . 2 1 6 . 7 2 2 . 2 4 . 5 1 0 . 5
UA 61 1 2 0 0 1 3 . 4 3 3 . 4 6 . 6 1 3 . 8 2 0 . 4 2 . 9 9 . 2
UA 6 2 2 6 0 Z P / S 1 5 . 3 3 . 5 1 . 3 1 . 6 2 9 .  1 3 . 9 1 2 . 7
UA 6 2 2 6 0 U P / S 2 1 . 5 7 . 4 2 . 5 3 . 5 2 9 . 1 1 . 9 1 2 . 7
UA 6 3 4 7 5 p 1 7 . 0 7 . 8 1 . 7 2 . 8 4 2 . 0 9 . 6 2 0 . 9
UA 6 3 3 0 5 0 s 5 . 4 2 5 . 8 4 . 6 9 . 7 4 2 . 0 9 . 8 2 0 . 9
UA 6 5 2 5 0 0 6 . 3 3 0 . 4 5 . 8 1 2 . 0 2 1 . 9 5 . 5 1 2 . 9
UA 6 6 7 5 0 7 . 8 1 1 . 8 4 . 1 5 . 7 2 1 . 6 5 . 0 1 2 . 1
UA 6 9 5 0 0 9 . 5 8 .  3 3 . 3 4 . 4 1 7 . 0 4 . 2 8 . 8
UA 7 0 5 1 4 0 . 0 4 . 8 3 . 0 3 . 2 1 2 . 1 2 . 6 6 . 6
UA 71 2 5 0 0 4 . 4 2 1 . 9 6 . 3 8 . 9 4 2 . 0 9 . 8 2 0 . 9
UA 72 3 0 0 1 5 . 5 9 . 5 4 .  C 5 . 2 4 1 . 1 9 . 8 2 0 . 9
UA 74 2 5 0 0 p 8 . 5 2 3 . 9 4 . 0 8 . 0 3 6 . 3 7 . 5 1 7 . 5
UA 7 4 2 5 0 0 s 8 . 7 2 4 . 7 4 . 1 8 . 2 3 6 . 3 7 . 5 1 7 . 5
UA 7 5 8 5 p 4 7 . 0 4 . 9 1 . 9 2 . 5 1 2 .  1 2 . 6 6 . 6
UA 7 5 1 8 0 0 s 1 1 . 7 3 0 . 3 5 . 5 1 G .  9 1 2 .  1 2 . 6 6 . 6
UA 7 6 2 2 0 1 6 . 5 7 . 3 3 . 4 4 . 2 4 1 . 6 1 0 . 5 2 2 , 3
UA 7 7 8 2 3 5 . 5 7 . 3 3 . 7 4 . 4 2 6 . 1 4 . 0 1 1 . 9
UA 78 9 5 0 3 2 . 0 * 6 0 . 3 9 . 5 2 0 . 2 1 5 . 7 2 . 5 6 . 5
UA 7 9 5 5 0 0 4 .  1 6 5 . 6 1 1 . 0 2 3 . 1 3 6 .  3 7 . 5 1 7 . 5 .
UA 8 0 9 5 0 p 2 2 . 0 2 9 . 0 5 . 1 1 0 . 8 2 0 .  i 2 . 8 8 . 9
UA 8 1 4 C 0 Z P / S 1 3 . 4 3 . 8 1 . 8 1 . 6 3 . 8 2 .  1 5 . 1
UA 81 4 C 0 U P / S 1 9 . 0 9 . 1 4 . 4 3 .  1 8 . 8 2 .  1 5 . 1
UA 83 8 5 0 p 2 1 . 0 2 7 . 1 4 . 8 1 0 .  3 2 1 . 4 2 . 8 9 . 3
UA 8 3 1 7 5 0 s 1 6 . 0 5 1 . 6 7 . 0 1 4 . 8 2 1 . 4 2 . 8 9 . 3
UA 8 4 2 9 5 p 1 2 . 3 3 . 9 1 . 7 2 .  1 1 6 .  1 4 .  R 9 . 1

1 - 4 3

WNDG OPERA It Ul-'t!<Alt I 1 f"! t Kt:Lt:A:::>t: I l f• L 

CODE RES ARNG CuRRENT ~AX 1" l N AVG t-lAX t,I IN AVG 

UA 42 4CO ZP/S 11. 3 3.2 1. 1 1.4 q. l 2. l 5. L 
UA 42 400 UP/S 16.0 7.1 2.2 3.1 g.1 2.l 5.1 
UA 43 700 13.3 l?.l 3.7 6.3 28.9 4.8 13.1 
UA 44 720 10.3 16.7 4.4 7.2 36.1 7.5 17.5 
UA 45 1000 6.2 10.5 3.4 4.Y 27.3 7. 1 14.7 
UA 46 95 p 23.5 5.7 3. 1 3.5 12.5 6. l 14. 7 

• UA 46 5 35 ZP/S 11.0 4.5 1.2 l. 7 32.5 6. l 14.7 
UA 46 515 UP/S 15.0 g • 6 2.3 3.7 32.5 6.1 14 . 7 
UA 4 7 400 ZP/S 16.2 4.8 1.2 1.8 11.3 2~4 6.J 
UA 47 400 UP/S 23.5 11.4 2.7 ft. 6 11. 3 2.4 6.0 
UA 48 1070 3.4 7.1 3.2 4.0 3C.l 7.4 15.6 
UA 49 500 6.9 7.4 3.6 4.3 30. 1 7.4 15.6 
UA 50 640 7.2 11.0 4.3 5.8 4~.q 12. 3 26.0 

.UA 51 750 14.2 24.4 5.6 10.4 26.l 4.C 11.9 
UA 52 5000 p 5.7 62.0 11. 1 19.4 8.8 2.1 5.1 • UA 53 300 8.8 6.4 1.8 4.0 37.6 7.5 17.5 
UA 54 6000 p 5.0 51.1 7.1 14.7 27.3 7.l 14.7 
UA 54 lU0O s 25.5 21.6 2.3 4. -g 27.3 7. l 14. 7 
UA 55 400 ZP/S 20.2 6.4 1.4 2.2 q. 1 2. l 5. l 
UA 55 400 UP/S 28.5 14.5 -3. l 5.9 q. 1 2. 1 5. l 
UA 56 850 p 30.0 37.4 5.7 11. '] 20.6 2.8 8.9 
UA 56 1200 s 21.0 46.0 7.4 15.4 20.3 2.8 e. ~ 
UA 57 475 p 17.0 7.8 2. 1 2.d 17.6 7.S 17.5 
UA 57 3050 s 5.6 27.0 4.3 1,1. 2 37.6 7 c:; . ., 17.5 
UA 58 1500 p 8.9 19.2 4.3 7.5 40.3 q. 8 20. '} 
UA 59 1200 11.9 28.5 5.8 1 1 • -1 21.6 J • l q_7 
UA 60 6000 4.2 49.4 8.2 l c. 7 22.2 4.5 10. 5 
UA 61 1200 13.4 3 3. t, 6.6 13.d 20.4 2. ·, 9.2 
UA 62 260 ZP/S 15.3 3.5 1.1 1.6 zg.1 3_g 12.7 
UA 62 260 UP/$ 21.5 7.4 2.5 3.5 29.l ~. g 12.7 
UA 63 475 p 1 7 .. 0 7.8 1.7 2.d 42.0 q.6 20.u 
UA 63 3050 s 5.4 25.8 4.6 Q.7 42.G Y .. 3 20 .. J 

UA 65 2500 6.3 30.4 5.2 12.0 21. q S. 5 12 .. g 
UA 66 750 7.8 11. 8 4.1 ':J. 7 21.6 5.0 12. l 
UA 69 500 g.5 8.3 3.3 4.4 1.7.0 4.2 8.t! 
UA 70 5 140.0 4.8 3.r 1.2 12.1 2.6 6.6 
UA 71 2500 4.4 21.9 6.3 s.q 42.0 9.M 20.9 
UA 72 300 15.5 9.5 4.C 5.2 4 l. l 9.8 ',? 0 • 'I 
UA 74 2')00 p 8.5 23.g 4.C 8.0 36.1 7.5 17.5 
UA 74 2500 s 8.7 24.7 4.1 R.2 36.1 7.5 17.5 

• UA 75 85 p 47.0 4.q 1.9 2.5 12. l ?.6 6.h 
UA 75 1800 s 11.7 ~0.3 5.5 1c.g 12. l 2.6 6.6 
UA 76 220 16,. 5 7.3 3.4 4.2 41.6 10.5 22.1 
UA 71 82 35.5 7.3 3.7 4.4 26.1 4.0 l 1.9 
UA 78 950 32.0 60.3 9.5 20.2 15.7 2.5 6.5 
UA 79 5500 4.1 65.6 11.0 r~. l 36.3 7.5 17.':J 
UA 80 850 p 22.0 29.0 ~-1 10.d 20.t 2.d 8 • :i 
UA 81 400 ZP/S 13.4 3.8 l. 8 1.6 8.8 2. l 5. l 

• UA 81 4CO UP/S 19.0 9.1 4. ft ::3. 7 8.8 2. l 5. l 
UA 83 850 p 21.0 27.1 4.A 10.3 2 1. ft 2.8 9.] 

UA 81 1750 s 16 .. 0 51.6 7.0 14.8 21.4 2.8 9.1 
UA 84 2q5 p 12.3 3.g 1.7 2. l 16. 1 4.R 9.1 

- I-43 -



WNDG O P E R A T E O P E R A T E  T I jV C R E L E A S E  T I M E
C O O F R E S ARN G C U R R E N T MAX MI N AVG MAX MI N AVG

UA 84 5 9 0 Z P / S 4 . 3 3 . 1 1 . 7 1 . 8 1 6 . 1 4 . 8 9
UA 3 4 5 9 0 U P / S 6 .  1 6 . 5 3 . 4 3 . 8 1 6 . 1 4 . 8 9
UA 8 6 1 0 0 p 4 5 . 5 4 . 9 i . e 2 . 3 1 9 . 5 3 . 9 10
UA 8 6 1 1 0 0 s 1 4 . 0 2 1 . 3 3 . 7 7 . 8 1 8 . 5 3 . 9 1C
UA 8 8 15 3 2 . 0 4 . 5 3 . 3 3 . 3 1 7 . 0 4 . 2 8
UA 8 9 16 7 3 . 0 4 . 6 2 . 9 3 . 1 2 8 . 5 4 . 8 13
UA 9 0 7 0 0 p 2 7 . 0 2 2 . 1 3 . 5 7 . 5 3 0 . 7 4 . 9 13
UA 9 0 33 C O s 9 . 3 7 4 . 3 9 . 8 2 1 . 0 3 0 . 7 4 . 9 13
UA 8 5 0 p 2 2 . 0 2 2 . 3 3 . 8 8 . 2 8 . 2 1 . 9 4
UA 9 1 1 7 5 0 s 1 4 . 5 4 0 . 1 6 . 2 1 3 . 0 9 . 2 1 . 9 4
UA 9 2 2 0 0 3 8 . 0 1 2 . 0 3 . 2 4 . 9 7 . 8 2 . 5 4
UA 9 3 2 5 0 0 4 . 9 2 5 .  1 5 . 1 1 0 . 3 3 6 . 3 7 . 5 17
UA 9 4 2 5 0 0 5 . 4 2 8 . 2 5 . 6 1 1 . 3 2 9 . 3 4 . 8 13
UA 9 5 7 0 0 8 . 0 8 . 9 3 .  1 4 . 3 4 2 . 0 9 . 8 20
UA 9 6 8 4 0 p 1 6 , 0 1 4 . 3 2 . 7 5 . 5 2 0 . 2 2 . 7 8
UA 9 6 7 1 4 0 Z P / S 3 . 6 3 2 . 7 4 . 3 9 .  1 2 0 . 2 2 . 7 8
UA 9 6 7 1 4 0 U P / S 4 . 8 8 6 . 1 9 . 0 1 9 . 9 2 0 . 2 2 . 7 8
UA 9 7 1 0 4 0 Z P / S 6 . 7 6 . 2 1 . 6 2 . 3 1 2 . 7 3 . 0 7
UA 9 7 1 0 4 0 U P / S 9 . 5 1 4 . 6 3 . A 6 . 0 1 2 . 7 3 .  C 7
UA 9 9 9 0 1 4 . 4 4 . 4 2 . 8 3 . 0 3 5 .  1 1 0 . 2 21
U A ' 1 0 0 21 p 5 7 . 0 4 . 4 2 . 6 2 . 9 2 8 . 8 4 . 4 13
UA 1 0 0 1 2 0 0 s 2 0 . 0 2 0 . 8 2 . S 5 . 7 2 8 . 3 4 . 4 13
UA 1 0 1 1 0 0 0 s 1 1 . 7 1 4 . 6 2 . 9 5 . 8 3 7 . 0 7 . 5 17
UA 1 0 2 5 GO 1 7 . 5 1 9 . 9 5 .  1 8 . 5 2 3 . 7 3 . 4 10
UA 1 0 3 5 9 0 Z P / S 6 . 6 4 . 0 1 . 7 2 .  1 1 2 . 0 3 . 2 6
UA 1 0 3 5 9 0 U P / S 9 . 4 9 . 6 3 . 5 4 .  a 1 2 .  C 3 . 2 6
UA 1 0 4 1 0 0 0 p 2 1 . 6 3 1 . 1 5 . 1 1 0 . 5 2 3 . 8 3 . 3 10
UA 1 0 4 2 7 0 0 s 1 2 . 1 7 9 . 9 9 . 6 2 0 . 7 2 3 . 8 3 . 3 10
UA 1 0 5 5 9 0 Z P / S 6 . 6 4 . 0 1 . 7 2 .  1 R .  B 2 . 1 5
UA 1 0 5 5 9 0 U P / S 9 . 4 9 . 6 3 . 5 4 . 8 8 . 8 2 .  1 5
UA 1 0 6 4 0 0 0 3 , 7 3 3 . 3 f a . 3 1 2 . 9 3 6 . 3 7 . 5 17
UA 1 0 7 4 0 0 4 0 . 0 2 1 . 1 3 . 8 7 . 9 1 7 . 5 2 . 5 7
UA 1 0 8 1 0 0 0 p 1 9 . 5 2 6 . 7 4 . 4 9 . 3 2 1 . 7 2 . 8 9
UA 1 0 8 2 7 0 0 s 1 0 . 6 5 8 . 4 8 . 0 1 7 . 0 2 1 . 7 2 . 8 9
UA 1 0 9 5 .  o 1 5 5 . 0 5 . 0 3 . 3 3 . 4 9 . 9 1 . 9 5
UA 1 1 0 7 0 0 2 9 . 5 3 9 . 7 8 . 7 1 7 . 9 1 5 . 9 2 . 5 6
UA i l l 7 0 0 2 9 .  5 3 9 . 7 8 . 7 1 7 . 9 1 5 . 9 2 . 5 6
UA 1 1 2 1 7 7 5 3 . 9 1 3 . 6 4 . 0 5 . 9 5 0 . 2 1 2 . 3 2 6
UA 1 1 4 4 0 0 Z P / S 1 3 . 1 3 . 7 1 . 1 1 . 6 1 3 . 4 3 . 0 7
UA 1 1 4 4 C 0 U P / S 1 8 . 5 1 0 . 6 3 . 0 4 . 6 1 3 . 4 3 . 0 7
UA 1 1 5 7 0 0 1 5 . 0 1 9 .  1 4 . 3 7 . 9 1 7 . 4 2 . 5 7
UA 1 1 6 1 4 2 5 p 1 4 . 4 4 1 . 1 7 . 7 1 5 . 8 2 0 . 3 2 . 8 8
UA 1 1 6 9 7 0 s 3 2 . 5 4 5 . 2 4 . 7 1 0 . 2 2 0 . 3 2 . 8 8
UA 1 1 7 21 p 6 9 . 0 4 . 7 2 . 7 3 . 0 2 9 . 1 3 . 9 12
UA 1 1 7 1 2 0 0 s 2 4 . 0 3 2 . 0 2 . 7 7 .  1 2 9 . 1 3 . 9 12
UA 1 1 8 8 5 0 p 2 2 . 0 2 9 . 0 5 .  1 1 0 . 3 1 8 . 7 2 . 5 8
UA 1 1 8 1 7 5 0 s 1 7 . 0 5 8 . 7 7 . 6  . 1 6 . 1 1 8 . 7 2 . 5 8
UA 1 1 9 7 2 0 8 . 0 1 2 . 0 4 . 2 5 . 9 3 2 . 5 6 .  1 14
UA 1 2 1 8 2 3 6 . 5 7 . 4 4 . 0 4 . 4 3 6 . 6 3 . 0 19
UA 1 2 3 3 0 0 1 3 . 0 2 1 . 3 5 . 7 1 0 . 1 1 6 . 5 2 . 5 7
UA 1 2 5 6 3 7 5 1 . 6 2 0 . 4 4 . 3 7 . 6 3 5 . 1 1 0 . 2 21
UA 1 2 6 4 4 7 5 3 . 4 3 7 . 8 6 . 9 1 4 . 4 3 2 . 0 6 .  1 14

-  1 - 4 4  -
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I WNDG CPE~ATE OPERATE TIME KELEASE TIME 

I 

COOF RES AR.NG CURRENT ~AX I" I I\ /IVG t-'AX ~IN AVG 

I 

UA 84 590 ZP/S 4.3 3.1 l.7 1.8 16.l 4.8 9.1 
UA 8l1 590 UP/S 6.1 6.5 3.4 3.d 16. l 4.8 g.1 

I 

UA 86 100 p 45.5 4.9 l. 8 2.3 19.5 3.9 1n.o 
UA 86 1100 s 14.0 21.3 3.7 7.8 18.5 ·3. q 1c.c 

I 

UA 88 15 32.0 4.5 3.3 3.3 17.0 4.2 8.B 

• UA Rq 16 73.0 4.6 Z.9 3. 1 28.5 4.8 11. -~ 
UA (}(} 700 p 21.0 72.1 3.5 7.5 30. 7 4.9 l 1 . .9 
UA 90 33CO s 9.3 74.3 Y.8 21.0 30.7 4.9 11.8 
UA 91 8 50 p 22.0 22.3 3.8 8.2 8.2 l. q 4.5 
UA 91 1750 s 14.5 40.l 6.2 13.0 8.2 1.9 4.5 
UA 92 200 38.0 12.0 3.2 4.9 7.8 2.5 4.4 
u li 93 2500 4.9 25.l 5.1 10.3 36.3 7.5 17.5 
UA 94 2500 5.4 28.2 5a6 11.3 2g.3 1-t. g 11. ·,3 

• UA q5 700 8.0 8.9 3. l 4.3 42.0 9.P 2J.g 
UA 96 840 p l6o0 14.3 2.1 5.5 20.2 2.7 8.6 
UA 96 7140 ZP/S 1.6 12.7 4.1 9.1 20.2 2.7 8.6 
UA 96 7140 UP/S 4.8 86.l Y.O 1q.g 20.2 2.7 H.6 
UA 97 1040 ZP/S 6.7 6.2 1.6 2.3 12.7 3.0 7.1 
UA q7 l040 UP/S 9.5 14.6 3.4 6.U 12. 7 3.C 7.1 
UA gq 90 14.4 4.4 2.8 3.0 3 5. 1 l 1J. 2 21.8 
UA 100 21 p 57.0 4.4 2.6 2.Y 2tl.d 4.4 n.o 
UA 100 1200 s 20e0 20.8 2.8 ?.7 2A.8 4.4 13.(l 
UA 101 1000 s 11.7 14.6 2.9 5.3 37.0 7.5 17.5 
UA 102 sco 17.5 19.9 :>.l 8.5 23.7 3.4 10. '.I 
UA 103 590 ZP/S 6.6 4.0 l. 7 :? • l 12.0 3.2 6.CJ 
UA 103 590 UP/S q_4 q.6 3.5 4.d 12.0 3.2 b.Y 
UA 104 1000 p 21. 6 11.1 5.1 10.5 23.8 3.1 l r: .. 7 
IJA 10'• 2700 s 12.1 79.9 9.6 20.7 21.8 3.3 lC.7 
UA 105 590 ZP/S 6.6 4.0 1.7 2. l R • f-l 2.1 5. l 
UA 105 590 UP/S 9.4 9.6 3.5 4 . g 8.8 2. l 5.l 
UA 106 4000 3 .. 7 33.3 b.3 12.9 16.3 7.5 l 7. ':i 
UA 107 400 40.0 21.1 3.8 7.<} 17.'"> 2 i:;; . .., 7.6 
UA 108 1000 p 19.5 26.7 4 • Lt q. 3 21.7 2.8 Y.3 
UA 108 2700 s 10.6 58.4 i:l.o 17.0 21.7 2.a 9.1 
UA 109 r - 155.0 5.0 3.3 3.4 q • 13 l.9 5.2 :J • v 
UA 110 700 29.5 39.7 8.7 17.9 15.9 2.5 6.S 
UA 1 l1 700 29.5 39.7 8.7 17.'=1 15.9 2.5 6. ':i 
UA 112 l 775 ,.9 13.6 4.0 5.Y :>0.2 12.1 26.U 

• UA 114 400 ZP/S 1,. 1 3.7 1. 1 1.6 13.4 3.0 7.3 
· UA 114 400 UP/S 18.5 10.6 3.0 4.6 13.4 3.0 7.3 
UA ll5 700 15.0 19.l 4.3 7.9 17.4 2.5 7.3 
UA 116 1425 p l4o4 41.l 7..7 15.H 20.3 2.3 8.9 
UA 116 970 s 32.5 45.2 4.7 10.2 20.3 2.8 A.9 
UA 117 21 p 69.0 4.7 2 . 7 3.0 29.l 3.9 12.7 
UA 117 1200 s 24.0 32.0 2.7 7. l 2q.1 3_g 12. 7 
UA 118 850 p 22.0 29.0 5. l l0.3 18.7 2.5 8. l 

• UA llo 1750 s l LO 58.7 7.6 16.l 18.7 2.5 8.1 
UA 114 720 ·a.a 12.0 4.2 5.9 32.~ b. l 14.7 
UA 121 82 16.5 7.4 4.0 4.4 36.6 8.(J 18.4 
UA 123 300 3-1.0 21.3 5.7 10.1 16.5 2.5 7.1 
UA 125 6375 1.6 20.4 4.3 7.6 35.l LO. 2 21.8 
UA 126 4475 3.4 17.8 6. f) 14.4 32.0 6. l 14.7 
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1 2 7
1 2 8
1 2 8
1 2 8
1 2 9
1 2 9
1 3 0
1 3 0
131
1 3 1
1 3 2
1 3 3
1 3 3
1 3 4
1 3 5
1 3 7
1 3 7
1 3 8
1 3 9
1 4 0
1 4 0
1 4 1
1 4 2
1 4 3
1 4 3
1 4 4
1 4 4
1 4 5
1 4 5
1 4 6
1 4 6
1 4 7
1 4 8

WNDG O P E R A I E U P t  K A 1 t  1 l  r  t K C L C W J C  1 1 1- : L

R E S ARN G C U R R E N T MAX MI N AVG MAX MI N AVG

4 0 0 0 4 . 7 4 2 . 2 6 . 6 1 6 . 1 1 6 . 3 3 . 2 8 . 6
1 0 0 0 P 8 . 9 8 . 3 1 . 8 3 . 0 2 2 . 6 4 . 5 1 0 . 5
2 0 3 0 S 6 . 6 1 3 .  1 2 . 3 4 . 7 2 2 . 6 4 . 5 1 0 . 5
2 7 8 0 T 6 . 6 1 6 . 5 2 . 5 5 . 5 2 2 . 6 4 . 5 1 0 . 5

2 0 0 Z P / S 1 3 . 1 2 . 9 1 . 3 1 . 5 3 7 . 0 7 . 5 1 7 . 5
2 0 0 U P / S 1 8 . 5 5 . 6 2 . 5 3 . 1 3 7 . 0 7 . 5 1 7 . 5
2 0 0 Z P / S 1 5 . 2 3 . 2 1 . 3 1 . 6 3 3 .  1 6 .  I 1 4 . 7
2 0 0 U P / S 2 1 . 5 6 . 4 2 . 6 3 . 3 3 3 . 1 O' .  1 1 4 . 7
1 3 4 Z P / S 1 3 . 1 2 . 7 1 . 5 1 . 6 1 6 . 4 4 . 2 8 . 3
1 3 4 U P / S 1 8 . 5 5 . 2 2 . 8 3 . 2 1 6 . 4 4 . 2 8 . 8
7 0 0 1 7 . 0 2 2 . 4 4 . 8 9 . 5 1 6 . 4 2 . 5 7 . 1
1 8 6 Z P / S 7 .  1 2 . 5 1 . 5 1 . 6 4 2 . 0 9 . 8 2 0 . 9
1 8 6 U P / S 1 0 . 0 4 . 7 2 . 9 3 .  1 4 2 . 0 9 . 8 2 0 . 9
1 1 5 1 6 . 5 5 . 3 3 . 2 3 . 5 1 7 . 0 4 . 2 8 . 8

6 3 7 5 2 . 3 3 2 . 2 5 . 8 1 1 . 9 3 4 . 2 1 0 . 2 2 1 . 8
8 0 0 Z P / S 5 . 3 4 . 6 1 . 8 2 . 3 1 3 . 4 3 . 0 7 . 3
8 0 0 U P / S 7 . 5 1 1 . 0 3 . 7 5 . 3 1 3 . 4 3 . 0 7 . 3
7 0 0 1 7 . 0 1 8 . 6 3 . 0 7 . 7 1 1 . 3 2 . 4 6 . 0
9 5 0  • 1 2 . 1 1 6 . 3 3 . 5 6 . 8 2 1 . 8 4 . 5 1 0 . 5

3 5 2 5 Z P / S 2 . 1 8 . 8 2 . 9 3 . 6 5 8 . 4 1 7 . 0 3 6 . 4
3 5 2 5 U P / S 2 . 6 1 5 . 8 4 . 9 6 . 4 5 8 . 4 1 7 . 0 3 6 . 4

7 0 0 1 2 . 0 1 4 . 8 3 . 8 6 . 1 3 6 . 3 7 . 5 1 7 . 5
2 2 0 2 0 . 0 8 . 5 3 . 6 4 . 6 1 8 . 5 3 . 9 1 0 . 0

3 5 2 5 Z P / S 2 . 1 8 . 9 2 . 9 3 . 6 5 0 . 2 1 2 . 3 2 6 . 0
3 5 2 5 U P / S 2 . 6 1 5 . 8 4 . 9 6 . 4 5 0 . 2 1 2 . 3 2 6 . 0

8 8 0 P 8 . 7 7 . 7 1 . 2 2 . 8 5 0 . 2 1 2 .  3 2 6 . 0
3 1 0 0 s 4 . 1 1 8 . 1 3 . 5 7 . 0 5 0 . 2 1 2 . 3 2 6 . 0

4 0 0 Z P / S 1 3 . 8 4 . 3 1 . 3 1 . 7 2 6 . 9 4 . 0 1 1 . 9
4 0 0 U P / S 1 9 . 5 1 0 . 2 2 . 6 4 . 1 2 6 . 9 4 . C 1 1 . 9

1 . 9 p 2 8 5 . 0 1 . 9 1 . 0 1 . 0 3 7 . 6 7 . 5 1 7 . 5

1 .9 s 3 0 0 . 0 2 . 0 1 . 0 1 . 0 3 7 . 6 7 . 5 1 7 . 5
1 1 5 2 8 . 0 6 . 9 3 . 5 A .  1 1 1 .  1 2 . 4 f c . O

1 0 0 0 1 0 . 2 2 1 . 0 5 . 0 8 . 9 2 3 . 7 3 . 4 1 0 . 5

-  1 -4 5  -

WNDG OPt:RAlt Ul-'t:KA It: I 1 I"' t: Kt:Lt:A.:>t: I 1 i-; L 

CODE RES ARNG CURRENT MAX ~IN AVG MAX r-' IN lVG 

UA 127 4000 4. 7· 42.2 6.6 16.l 16.3 3.2 8.6 
UA 128 1000 p 8.9 8.3 1. 8 3.0 22.6 4.5 10.5 
UA 128 2030 s 6 .. 6 13. l 2.3 4.7 22.6 4.5 10.5 
UA 128 2780 T 6.6 16.5 2.5 5.5 22.6 4.5 lC.5 
UA 12g 200 ZP/S 13.l 2.9 1.3 1. 5 37.0 7.5 17.5 
UA 129 200 UP/S 18.5 5.6 2.5 3. 1 37.0 7.5 17.5 

• UA 130 200 ZP/S 15.2 3.2 1.3 1.6 3 3. l 6. l 14 .. 7 
UA 130 200 UP/S 21.5 6.4 2.6 3.3 33.l t.,. l 14.7 
UA 131 134 ZP/S 13.1 2.1 1.5 1.6 16.4 4.2 e.a 
UA 111 134 UP/S 18.5 5.2 2.r 3.2 16.4 4.2 F.8 
UA 132 700 17.0 22.4 4.8 9.5 16.4 2.5 7.1 
UA 133 186 ZP/S 7. 1 2.5 1.5 1.6 42.0 q.8 20.9 
UA 133 186 UP/S 10.0 4.7 2.g 3.1 42.0 9.8 20.g 
UA 134 115 16.5 5.3 3.2 3.5 17.0 4.2 8.8 
UA 135 6375 2.3 32.2 ':>. 8 11.9 34.2 1u.2 21.8 • UA 117 800 ZP/S 5.3 4.6 1.8 2.1 l~.4 3.0 7. -3 
UA 137 A00 UP/S 7.5 11.0 3.7 5.3 13.4 3.0 7.3 
UA 118 700 17.0 18.6 3.0 7.7 11.3 2.4 A.O 
UA 119 Q50 12.1 16.3 3. 'j 6.8 21.8 , ... 5 10.5 
UA 140 3525 ZP/S 2.1 8.8 2.9 3.6 58.4 17.C 36.4 
UA 140 3525 UP/S 2.6 15.8 4.9 6.4· 58.4 17.0 16 .. 4 
UA 141 700 12.0 14.8 3.8 6. 1 36.3 7.5 17.5 
UA 142 220 20.0 8.5 3.6 4.6 18.5 3. c; 10.0 
UA 14 3 3525 ZP/S 2.1 8.9 2.9 3.6 50.2 12. 3 26.0 
UA 14 3 3525 UP/S 2.6 15.8 4.9 6.4 50.2 12. 3 26 .. 0 
UA 144 880 p 8.7 7 .. 7 1.2 2.8 50.2 12. 3 ?6.0 
UA 144 3100 s 4.1 18.1 3.5 7.0 50.2 12. 3 26.0 
UA l lt 5 400 ZP/S 1 3 .. 8 4.3 1.1 1.7 26.9 4.0 11. '~ 
UA 145 400 UP/S 19.5 10.2 2.6 4.1 26.9 4.C 11.9 
UA 146 1.9 p 285.0 1.9 1.0 1. 0 37.6 l. 5 l 7.., 5 
UA 146 1 ·'J . _,/ s 300.0 2.0 1.0 l. 0 37.6 7 -= • J 17.5 
UA 14 7 115 28.0 6.9 3.5 4.1 11.1 2.4 6.G 
UA 148 1000 10.2 21.0 ?.0 8.9 23.7 3.4 10.5 

• 
• 
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WNDG O P E R A T E O P E R A T E  T I M E R E L E A S E  T I M E
C O DS R E S ARiMG C U R R E N T MAX MI N AV G MAX MI N

Y 5 0 A 1 3 0 0 1 7 . 0 8 6 . 7 1 5 . 3 3 3 . 6 5 6 5 . 0 2 3 5 . 0
Y 5 3 $ 2 0 0 0 1 1 . 9 8 2 . 0 1 4 .  2 3 1 . 3 3 9 5 . 0 8 5 . 0
Y 5 4 6 0 0 3 1 . 0 6 8 . 9 1 2 . 4 2 8 . 2 5 7 0 . C 2 5 5 . 0
Y 5 5 2 3 5 4 2 . 5 3 1 . 2 6 . 9 1 3 . 2 4 2 0 . 0 1 1 C . C
Y 5 6 34 8 0 . 0 5 . 8 2 . 9 3 . 5 2 5 5 . 0 9 5 . 0
Y 5 7 £ 8 0 0 2 6 . 0 4 1 . 8 8 . 5 1 8 . 0 1 2 5 . 0 2 7 . 0
Y 5 9 8 8 0 3 2 . 5 5 9 . 6 1 1 . 6 2 5 .  1 1 0 0 . 0 3 0 .  C
Y 6 0 1 3 0 0 2 2 . 5 1 4 9 . 4 2 0 . 9 4 7 . 6 5 8  5 . 0 1 5 0 . 0
Y 6 1 2 2 5 5 2 . 5 3 6 . 4 7 .  3 1 5 . o 5 6 5 . 0 2 5 5 . 0
Y 6 ? * 1 3 0 0 1 9 . 5 1 1 1 . 0 1 7 . 6 3 9 . 7 5 5 5 . 0 2 4 5 . 0 - 1
Y 6 3 * 1 3 0 0 1 8 . 5 1 0 0 . 2 1 6 . 7 3 7 . 4 5 8 5 . 0 2 9 5 . 0
Y 6 4 8 5 0 P 4 8 . 0 * * 2 1 - 4 5 7 . 5 3 3 0 . 0 6 0 . 0
Y 6 4 1 3 0 0 S 2 5 . 0 1 4 1 . 8 1 7 . 6 4 0 . 8 3 3 0 . 0 6 0 . 0
Y 6 7 * 8 3 0 2 4 . 0 7 4 . 7 1 3 . 2 2 9 . 9 5 8 5 . 0 2 9 0 . 0
Y 6 8 2 3 5 4 0 . 5 2 9 . 5 6 . 7 1 2 . 4 5 2  5 . 0 1 0 5 . 0

* *  S e e  l a s t  p a g e  f o r  s p e c i a l  l i s t i n g .

-  1 - 4 7  ~

AVG
WNDG OPERATE OPERt\TE TIME ~ELEliSE T[ME 

CODI: RES ARNG CURRENT f-)AX . ti IN AVG /"'AX ~Jl\j AVG 

y 50 * 1300 17.0 86.7 15.1 33.6 565.0 235.0 
y 53 * 2000 lls9 82GO 14.2 31.3 195.0 85.0 
y 54 600 3i.o 68.9 12.4 28.2 5 7C. C 255.C 
y 55 235 42.5 -H.2 6.9 13.2 420.0 11c.c 
y 56 '3'1 80.0 5.8 2.9 3.5 255.0 95.0 

I 
y 57 * 800 26.0 41.8 8.5 18.0 125.0 27.0 • y 5q 880 32.5 59.6 11-6 2 5. l 100.0 1c.c 
y 60 1100 22.5 149.4 20.9 47.6 585.0 150.0 

I 

y 61 225 52.5 36.4 7.3 15.6 5c5.o 25 5. C 
y 62 * 1300 19.5 111.0 17.6 ,q_7 55".i.O 245.C i,...·-

y 63 * 1300 18.5 100.2 16.7 37.4 585.C 29'.J. 0 
y 64 850 p 48.0 ** 21.4 57.5 130.0 60.0 
y 64 1300 s 25.0 141.8 17.6 40.~ 3 30. n 6C.O 
y 67 * 830 24.0 74.7 13.2 29.'-1 585.0 2YO.O 

• y 68 235 40.5 29.5 6.7 12.4 525.C lG5.0 

i • 

• 
•• 

** See last page for special listing. 
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6 9
7 L
7 2
7 3
74
7 5
7 8
7 9
8 0
81
8 2
8 3
8 4
8 5
8 6
8 7
8 8
9 0
9  1
9 3
9 5
9 8
9 9

L O I
102
1 0 3
1 0 4
1 0 5
1 0 7
1 0 9
1 1 0
i l l
112
112
1 1 3
1 1 3
1 1 4
1 1 4
1 1 5
1 1 7
1 1 8
1 1 9
1 2 0
122
1 2 2
1 2 3
1 2 5
1 2 5
126
1 2 7
1 2 9
1 3 0

WNDG O P E R A T E O P E R A T E  T I M E R E L E A S E  T I ^ E
R E S ARN G C U R R E N T MAX MI N AV G MAX MI N

* 1 3 0 0 1 7 . 0 8 6 . 7 1 5 . 3 3 3 . 6 5 8 5 . 0 1 3 0 . 0
1 0 0 6 2 . 0 1 3 . 3 4 . 1 6 . 2 4 2 0 . 0 1 8 0 . 0
2 3 5 3 6 . 0 2 6 . 0 6 . 2 1 0 . 9 5 8 5 . 0 2 4 5 . 0

$ 1 3 0 0 2 1 . 5 1 3 5 . 8 1 9 . 7 4 4 . 3 5 8 5 . 0 1 9 0 . 0
A 2 3 5 4 0 . 0 2 7 . 8 6 . 8 1 2 . 3 5 8 0 . 0 2 5 5 . 0

2 3 5 4 3 . 0 3 1 . 6 7 . 0 1 3 . 4 5 5 5 . 0 2 7 5 . 0
* 8 8 0 1 6 . 0 3 1 . 8 6 .  3 1 3 . 4 2 5 5 . 0 1 1 0 . 0
A 2 0 0 P 7 4 . 0 8 . 4 1 . 2 2 . 5 1 2 5 . 0 7 5 . 0
* 1 3 0 0 2 1 . 0 1 2 9 . 5 1 9 . 2 4 3 . 5 5 8 5 . 0 2 7 7 . C
* 6 0 0 2 3 . 5 4 5 . 1 9 . 5 2 0 . 0 5 8 0 . 0 2 1 5 . 0

6 4 0 2 4 . 5 3 7 . 9 7 . 3 1 5 . 9 2 2 0 . 0 4 0 . C
2 2 5 5 6 . 5 3 9 . 6 7 . 8 1 7 . 0 5 8 0 . 0 2 5 5 . 0
2 2  5 4 8 . 0 3 2 . 3 6 . 3 1 3 . 8 5 8 5 . 0 2 4 0 . 0
8 3 0 3 7 . 5 1 6 4 . 0 2 2 . 7 5 2 . 4 5 6 0 . 0 1 6 0 .  C

* 2 0 0 0 1 3 . 3 1 0 2 . 3 1 6 . 0 3 5 . 7 3 9 5 . 0 8 0 . 0
6 4 0 1 5 . 5 2 1 . 8 5 . 0 9 .  1 2 5 0 . 0 7 0 . 0

* 2 3 0 0 9 . 6 4 8 . 5 8 . 4 1 7 . 5 1 5 5 . 0 8 0 . C
2 2 5 5 9 . 0 4 1 . 7 8 . 1 1 7 . 7 5 8 5 . 0 2 9 0 . 0

1 2 0 0 2 1 . 5 9 4 . 4 1 5 . 5 3 4 . 3 4 1 5 . 0 1 0 0 . 0
2 8 5 7 1 . 0 3 5 . 6 6 . 7 1 4 . 9 2 2 0 . 0 5 0 . 0

& 1 3 0 0 2 0 . 0 1 1 6 . 9 1 8 . 1 4 0 . 9 5 8 5 . 0 2 5 0 . 0
A-*»- 1 3 0 0 2 1 . 0 1 2 9 . 5 1 9 . 2 4 3 . 5 5 8 5 . 0 2 3 5 . 0

2 0 0 0 1 0 . 5 5 2 . 7 9 . 5 2 0 , 5 2 5  5 . 0 1 1 6 . 0
2 3 5 4 0 . 0 2 7 . 8 6 . 8 1 2 . 3 5 8 0 . C 2 5 5 . 0
8 3 0 3 5 . 5 1 4 8 . 6 2 1 . ? 4 8 . 3 4 5 0 . 0 1 5 0 . 0

� 8 3 0 2 2 . 5 6 8 . 1 1 2 . 2 2 8 . 0 5 8 5 . 0 19 7 . 0
6 4 0 S 1 8 . 0 1 5 . 9 3 . 4 6 . 5 9 0 . 0 4 0 .  C
8 3 0 2 3 . 5 7 2 . 5 1 2 . 9 2 9 . 3 5 6 0 . 0 2 3 0 . 0

-*r 2 0 0 0 1 3 . 6 1 0 7 . 3 1 6 . 5 3 6 . 7 3 5 5 . 0 1 6 0 . C
T* 1 3 0 0 2 0 . 5 1 2 3 . 0 1 8 . 7 4 2 . 2 58 5 . 0 18 0 . 0

2 3 5 4 0 . 0 2 9 . 0 6 . 7 1 2 . 3 5 8 0 . 0 2 9 0 . 0
* 6 0 0 3 7 . 0 8 8 . 3 1 5 . 8 3 4 . 4 5 4 0 . 0 1 1 0 .  G

4 5 0 P 5 3 . 5 9 2 . 7 1 . 5 .  3 3 4 . 3 5 8 0 . C 2 5 5 . 0
4 5 0 S 4 9 . 5 8 2 . 0 1 4 . 3 3 1 . 5 5 8 0 . 0 2 5 5 . 0
6 0 0 P 5 7 . 0 2 0 2 . 9 2 3 . 0 5 4 . 9 3 7 C . O 7 0 . 0
5 0 0 s 5 0 . 0 1 0 1 . 7 1 6 . 2 3 6 . 5 3 7 0 . 0 7 0 . 0

A 5 5 p 7 5 . 0 2 . 8 1 . 0 1 . 3
A 1 0 0 0 s 1 5 . 0 1 6 . 0 2 . 9 6 . 0
« 8 8 0 1 5 . 0 2 9 . 3 6 . 0 1 2 . 5 2 5 5 . 0 1 1 7 . 0
A 1 0 0 0 2 0 . 0 3 3 . 7 7 . 4 1 5 . 0

1 2 5 3 9 . 0 7 . 5 2 . 8 3 . 7 1 7 0 . 0 8 0 . 0
* 2 0 0 0 1 2 . 6 9 1 . 6 1 5 . 1 3 3 . 4 4 3 5 . 0 1 9 3 . 0

2 3 5 3 7 . 0 2 6 . 7 6 . 3 1 1 . 2 5 8 0 . 0 2 2 0 . 0
8 5 0 p 1 8 . 0 2 8 . 5 5 . 2 1 1 . 4 2 5 5 . 0 9 0 . 0

1 2 5 0 s 1 7 . 5 4 3 . 2 7 . 3 1 5 . 9
p  n p 2 C 5 . 0 2 . 6 1 . 5 1 . 6 7 0 . 0 3 5 . 0

1 1 0 0 I P / S 1 6 . 3 5 9 . 1 1 0 . 5 2 4 . 5 5 7 5 . 0 2 9 0 . 0
1 1 0 0 U P / S 2 3 . 0 1 0 8 . 7 1 7 . 3 3 9 . 0 5 7 5 . C 2 9 0 . 0

� 1 3 0 0 2 0 . 0 1 1 6 . 9 1 8 .  1 4 0 . 9 5 8 5 . 0 2 9 5 . 0
* 8 5 0 1 7 . 0 3 9 . 5 8 . 3 1 7 .  5 4 1 5 . 0 2 0 5 . 0
.ft.*r 8 8 0 1 7 . 5 2 9 . 4 5 . 6 1 1 . 8 1 7 0 . 0 4 5 . 0

1 6 5 p 6 4 . 5 1 0 . 8 2 . 6 4 . 9

AVG

-  1 - 4 8

WNDG OPERAlE OPERATE TIME RELEASE TI r,r E 
CODE :-~ES AR.NG CURRENT ~AX ti I N AVG "AX t' IN r:.vG 

y 69 * noo 17.0 86.7 15.3 33.6 585.0 130.0 
y 71 100 62.0 13.3 4.1 6.2 420.0 180.0 
y 72 235 36.0 26.0 6.2 10.9 585.0 24':>.0 
y 73 * L300 21.5 135.8 19.7 44.8 585.0 l~C.'1 

• V 74 A 235 40.0 27.8 6.8 12.3 580.0 255.0 
y 75 235 43.0 31.6 7.0 13.4 555.0 275.0 
y 78 * 880 16.0 31.8 6.3 13.4 255.C l l 0 • r. 
y 79 A 200 p 74.0 8.4 1.2 2.5 125.0 75.0 
y 80 * 1300 21.0 129.5 19.2 43.5 585.C 277.0 
y Bl * 600 23.5 45.l q_5 20.0 580.0 215.0 
y 82 640 24.5 37.9 7.3 15.9 220.0 40. C 
y 83 225 56.5 39.6 7.8 17.0 580.0 255.0 
y 84 225 48.0 12.1 6.8 11.8 5 8 5. l) 240.G • y 85 830 37.5 164.0 22.1 5 2 .. 4 560.0 160.C 
y 86 * 2000 13.3 102.3 16.0 35.7 395.0 8 o. 0 
y 67 6 1t0 15.5 21.8 5.0 9.1 250.0 10.0 
y 88 * 2300 9.6 48.5 8.4 1 7. 5 155.0 8C.C 
y 90 225 59.0 41.7 8.1 17.7 585.0 ?9fJ.0 
y <n. 1200 21.5 94.4 15.5 34.3 415.G lOU.O 
y 93 285 71.0 15.6 6.7 14.9 ? 2('. C 50.G 
y g 5 * 1300 20.0 116.9 !Fl. 1 40.9 585.0 250.0 
y ga * 1300 21.0 129.5 19.2 43.5 58':>. 0 295.0 
y qq 2000 10.5 52.7 q_5 20.5 255.0 1 1 ') . C 
y 10 l. 235 40.0 27.8 6.8 12. 3 5?0.C 2"i'J.() 
y 102 830 35 .. 5 148~6 2 l.? 48.3 450.0 l 50. C 
y 103 * 830 22.5 68.1 12.2 28.C 58':i.O 1s1.n 
y l Oft 640 s 18.0 15.9 3.4 6.5 90.0 40.C 
y 105 830 2 3 .. 5 72.5 12.9 29.3 560.0 230.0 
y 107 ... 2000 13.6 107.3 16.5 36.7 155.0 16C'. C .,.. 
y 10'1 ..., 1100 20.5 123.0 18.7 42.2 585.0 18C.O ... 
y 110 235 40.0 29.0 6.7 12.3 580.0 zqo.o 
y 11 l * 600 37.0 88.3 15.8 34.4 540.0 110. G 
y 112 450 p 53.5 92.7 1.5. 1 ~ 4. 1 580.G 255.0 
y ll2 450 s 49.5 82.0 14.3 1 L. 5 580 .. 0 2'.:55. 0 
y 113 600 p 57.0 202.9 23.0 5 4. ,·) 37C.U 70.0 
y 113 500 s 50.0 l('Jl. 7 16.2 16.5 370.C 70.0 
y 114 A 55 p 75.0 2.8 l.O 1.3 
y 114 A 1000 s 15.0 16.0 2.9 6.0 

• y 115 * 880 15.0 29.1 6.0 12.5 255.0 111.r 
y 117 A LOOO 20.0 13.7 7.4 15.0 
y 118 125 39.0 7.5 2.8 3.7 170.0 80.0 
y 119 * 2000 12.6 <H.6 15.l 31.4 435.C lS3.G 
y 120 235 37.0 26.7 6.3 11.2 580.0 220.0 
y 122 850 p 18.0 28~5 5.2 11.4 255.0 SG.O 
y ·122 12':iO s 17.5 43.2 7.3 1 5 .. ~; 
y 12 3 2 n 

•J 
p 205.0 2.6 l.5 1 .. 6 70.0 3:,. C 

• y 125 llCO ZP/S 16.1 59.l 10.5· 24. 'J 575.0 ZYO.O 
y 125 1100 UP/S 23.0 108 .. 7 l 7. 3 39.0 575.C 29C.O 
y 126 * 1100 20.0 116.9 18 .. l 4('.q 585.C 2S5.C 
y 1?7 * 850 17.0 39.5 8.3 l 7 .. 5 415.0 205.0 
y 129 ,A. 880 17.5 29.4 5.6 11.8 170.0 45.0 ... 
y 110 165 p 64.-5 10.8 2.6 4.9 
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WNDG O P E R A T E
C ODE R E S ARN G C U R R E N T

Y n o 2 2 5 S 8 0 . 0
Y m 2 3 5 A A- . O
Y L 39 * 1 3 0 0 2 0 . 0
Y I A  I 6 0 0 A 8 . 0
Y 1 A ? 2 0 0 0 1 6 . 5
Y L A 3 1 2 0 0 1 5 . 5
Y 1 A A 8 3 0 2 1 . 0
Y I A  7 1 3 0 0 2 2 . 5
Y 1 A 8 8 5 0 P 2 2 . 5
Y I A 9 2 3 5 3 9 . 0
Y 1 5 0 1 2 5 3 0 . 0
Y 1 5 1 A 5 0 0 3 3 . 5
Y 1 5 3 * 8 3 0 2 3 . 5
Y 1 5 A 6 A 0 1 5 . 5
Y 1 5 5 1 0 0 0 P 2 8 . 0
Y L 5 5 7 7 5 s A 3 . 0
Y 1 5 7 A 1 3 0 0 1 7 . 5
Y 1 6 6 * 2 3 0 0 1 0 . 9
Y 1 6 9 2 3 5 A 2 . 0
Y 1 7 1 2 7 0 3 1 . 0
Y 1 7 2 3 . C 2 2 0 . 0
Y L7A 2 0 0 0 1 6 . 0
Y 1 7 6 * 6 0 0 2 7 . 0
Y 1 7 7 2 0 0 A A . 5
Y 1 7 8 2 3 5 A 3 . 5
Y 1 8 0 2 8 5 3 5 . 0
Y 1 8 2 2 5 0 0 8 . 1
Y 1 8 3 1 3 0 0 2 1 . 0
Y 1 8 A A 8 3 0 3 3 . 0
Y 1 8 5 * 1 3 0 0 2 3 . 0
Y 1 3 6 8 8 0 2 1 . 0
Y L 8 7 * 8 5 0 1 8 . 0
Y 1 3 9 A 2 3 5 A A . 5
Y 1 9 1 A 2 3 5 A A . 5
Y 1 9 2 2 3 5 A A .  0
Y 1 9 3 A 2 5 P 3 1 . 5
Y 1 9 3 A 15 s 3 2 . 0
Y 1 9 5 5 5 0 2 8 . 0
Y 1 9 6 1 3 0 0 2 5 . 5
Y 1 9 3 1 7 5 6 0 . 0
Y 2 0 1 5 5 0 2 3 . 5
Y 2 0 3 1 3 0 0 1 8 . 5
Y 2 0 A 8 8 0 1 8 . 0
Y 2 0 5 * 8 3 0 2 A .  5
Y 2 0 6 AO OO 6 . 6
Y 2 0 7 A 2 0 0 p 5 9 . 0
Y 2 0 8 1 3 0 0 1 9 . 5
Y 2 0 9 A 3 0 2 3 . 0
Y 2 1 0 8 3 0 3 3 . 5
Y 2 1 2 �* 8 5 0 2 A . 5
Y 2 1 3 6 A 0 ’ 2 1 . 0
Y 2 1 5 A 5 0 A 2 . 0

O P E R A T E  T I M E  R E L E A S E  T I M E
MAX MI N AVG MAX MI N

1 3 . 7 2 . 6 5 . 6
3 2 . 5 7 .  1 1 3 . 8 A 9 0 . 0 2 0 0 . 0

1 1 6 . 9 1 8 .  1 A O . 9 5 8 5 . 0 2 7 7 . 0
1 3 0 . 3 2 1 . 0 A 7 . 5 3 5 0 . 0 6 3 . 0
2 0 0  o 0 2 A . A 5 6 . 8 5 6 5 . 0 2 9 5 . 0

5 6 . 2 1 0 .  A 2 3 . 5 A 1 5 . 0 1 7 5 . 0
6 1 . 9 1 1 . 2 2 5 . 8 5 8 5 . 0 2 A 0 . C

1 A 9 . A 2 0 . 9 A 7 . 6 5 7 5 . 0 1 8 0 . 0
3 8 .  A 6 . 8 1 5 . 0 1 9 5 . 0 6 5 . 0
2 8 . 2 6 . 6 1 1 . 9 5 8 0 . 0 1 9 A .  0

7 . 3 3 . 2 A .  1 2 6 0 . 0 6 5 . 0
5 5 . 6 1 1 . 3 2 A .  3 5 7 5 . 0 2 9 0 . 0
7 2 . 5 1 2 . 9 2 9 . 3 5 8 5 . 0 2 3 0 . 0
2 1 . 8 5 . 0 9 .  L 2 2 0 . 0 7 5 . C

1 2 8 . 3 1 8 . A A 2 . 0 5 0 5 . 0 1 2 5 . C
1 8 7 . 5 2 2 . 2 5 2 . 2

9 0 . 8 1 5 . 8 3 A .  8 6 2 5 . 0 1 3 5 . 0
7 A . A 1 2 . 0 2 6 . 0 2 3 5 . 0 8 0 . 0
3 0 . 7 6 . 9 1 3 . G 5 8 5 . 0 2 1 0 . 0
1 A .  2 3 . 5 5 . 8 1 7 5 . 0 A A .  C

A . 3 2 . 5 2 . 8 2 5 5 . 0 9 5 . 0
1 5 2 . 7 2 0 . 3 A 6 . 2 3 5 5 . 0 1 C 0 . C

5 7 . 3 1 0 . 5 2 3 .  7 5 8 5 . 0 2 8 5 . 0
2 3 . 0 5 . 5 9 . 8 A 1 5 . 0 1 2 0 . 0
3 2 . 0 7 . 0 1 3 . 6 5 5 5 . 0 2 5 5 . 0
1 5 . 9 3 . 3 6 . 3 2 5 5 . 0 8 3 . 0
3 6 . 2 6 . 6 1 3 . 6

1 2 9 . 5 1 9 . 2 A 3 . 5 5 8 5 . 0 2 9 5 . 0
1 2 9 . 9 1 9 .  A A 3 . 9 6 5 0 . 0 2 A C . 0
1 5 6 . 6 2 1 . 5 A 9 .  1 A 9 5 . 0 9 0 . 0

A 5 . 0 8 . 5 1 8 . 9 2 5 5 . 0 A 5 . 0
A 2 . 6 8 . 9 1 8 . 8 3 8 5 . 0 1 8 5 . 0
3 3 . 0 7 . 2 1 A .  0 5 8 5 . 0 2 9 0 . 0
3 3 . 0 7 . 2 1 A .  0 5 8 5 . 0 2 9 0 . 0
3 2 . 5 7 .  1 1 3 . 3 A 9 C . 0 2 1 0 . 0
2 3 . 7 A . A 9 . 5 2 5 0 . 0 9 5 . 0
2 A .  1 A . 6 9 . 3 2 5 0 . 0 . 9 5 . 0
A A .  8 8 . 7 1 9 . 2 A 1 0 . 0 9 0 . 0

2 0 2 . 8 2 A .  7 5 7 . 7 5 8 5 . 0 1 8 5 . 0
1 9 . 6 5 . 1 9 . 7 1 8 5 . 0 A O . O
3 5 . 7 7 . 3 1 5 . 7 3 6 5 . 0 7 0 . 0

1 0 0 . 2 1 6 . 7 3 7 .  A 5 8 5 . 0 2 9 0 . 0
3 0 . 6 5 . 7 1 2 . 3 1 0 8 . 0 A 6 . C
7 6 . 9 1 3 . 6 3 0 . 6 A 3 0 . 0 1 1 0 . 0
5 5 . 2 8 . 5 1 7 . 8 5 5 . 0 2 2 . 0

6 .  A 1 . 0 2 . 0 21 5 . 0 9 0 . 0
11 1 . 0 1 7 . 6 3 9 . 7 3 8 5 . 0 1 6 0 . 0

2 1 .  A 5 . 2 9 . 5 1 9 5 . 0 8 5 . 0
1 3 3 .  A 1 9 . 7 A A .  7 5 8 5 . 0 2 0 5 . 0

6 7 . 0 1 2 . A 2 7 . 2 A 1 5 . 0 8 3 . 0
3 1 . 7 6 . 3 1 3 . 3 1 A 0 . 0 5 5 . 0
6 3 . 6 1 1 . 2 2 5 . 9 5 8 0 . 0 1 7 5 . 0

-  1 - 4 9  -

AVG
WNDG OPERATE OPERATE TIME RELEASE TIME 

CODE RES ARNG CURRENT t-'AX ~IN ~VG rt AX rIN t:..VG 

y 110 225 s 80.0 13.7 2.6 ·s. 6 
y 111 235 44 ... 0 32.5 7. l 13 .. 8 490.0 200.0 
y 139 * 1300 20.0 116.9 18. l 40.g 585.0 277.0 
y 141 600 48.0 130.3 21. 0 47.5 350.0 6':i. 0 
y 142 2000 16.5 200n0 24.4 56.8 565.0 295.0 

• y 143 1200 15. 5 56.2 10.4 23.5 415.0 17'5.0 
y 144 830 21.0 61.9 ll.2 25.8 585.0 240.C 
'( 14 7 1300 22.5 149.4 20.9 4 7. 6 ?75.0 180.0 
y 14 8 850 p 22.5 38.4 6.9 l 'J. 0 195.0 b 'j. 0 
y 14g 235 39.0 28.2 6.6 11. 9 580.0 194.0 
y 150 125 30.0 7.3 3.2 4.1 260.0 6'5.C 
y 151 A 500 33.5 55.6 l l. 3 24.3 575.0 2!JO.O 

.v 153 * 830 21.5 72.5 12.9 7q_3 585.0 2·rn. o 

• y 154 640 15.5 21.8 5.0 g. l 220.0 75.C 
y 155 1000 p 28.0 128.3 18.4 42.0 505.0 125.C 
y L 5 ':> 775 s 43.0 187.5 22.2 52.2 
y 157 A 1300 17.5 go.a 15.8 34.8 625.0 135.0 
y 166 * 2300 10.9 74.4 12.0 26.0 235.0 80.0 
y 169 235 42.0 30.7 6.9 13.G 585.0 210.0 
y l 71 270 31.0 14.2 3.5 5.8 175.0 44.C 
y 172 3.C 220.0 4.3 2.5 2.8 2')5.0 Y5.0 
y l74 2000 16.0 152.7 20.3 46.Z 15 '>. 0 lCO.C 
y 176 * 600 21.0 57.3 lG.5 2 3. 7 585.n 2R5.n 
y 177 200 44.5 23.0 5.5 9.8 415.0 120.0 
y 178 235 43.5 32.0 7.0 13.6 555.0 255.C 
y 180 285 35.0 15.9 3.3 6.3 255.0 8 .., • r, 
y 182 2500 8. l 36.2 6.6 13.6 
y 183 1300 21.0 129.5 19.2 43.5 585.0 2q:i.O 
y 184 A 830 33.0 129.9 1g.4 43.9 650.0 24C.O 
y 185 * 1300 23.0 156.6 .? l. 5 49.l 495.0 c;o.o 
y 186 880 21.0 45.0 8.5 18.9 255.0 45.0 
y 18 7 * 850 18.0 42.6 8.9 18.8 385.C 185.0 
y 189 fJ. 215 44.5 33 .. 0 1.2 14.0 585.0 2sc.o 
y 191 A 235 44.5 33.0 7.2 14.0 585.0 290.0 
y 192 235 44.0 32.5 7. 1 13.3 490.0 210.0 
y 191 425 p 31.5 23.7 4.4 C). ':> 250.0 95.C 
y 193 415 s 32.0 24.l 4.6 g_:3 250.0 95.0 
y 195 550 28.0 44.8 8.7 19.2 410.0 . 90. 0 
y 1<}6 1300 25.5 202.a 24.7 57.7 585.() 1es.r 

• y 1 q8 175 60.0 19.6 5.1 9.7 185.0 40.0 
y 201 550 23.5 35.7 7.3 15.7 365.0 70.0 
y 203 1300 18.5 100.2 16.7 37.4 585.0 2c;o.n 
V 204 880 18.0 30.6 5.7 12.3 108 .o 46.C 
y 205 * 830 24.5 76.9 13.6 30.6 430 .. 0 110.0 
y 206 4000 6.6 55.2 8.5 17.8 55.0 22.0 
y 207 A 200 p 59.0 6.4 l. 0 2.0 215.0 90.0 
y 208 1300 19.5 111.0 17.6 19 .. 7 385.0 160.0 

• . y 209 430 23.0 21.4 5.? q • 5 195.o 85.0 
y 210 830 11.5 133.4 19.7 44.7 585.0 205.l) 
y 212 * 850 24.5 67.0 12.4 27.2 415.0 83.0 
y 213 640 ·21 .o 31.7 6.3 L3.3 140. 0 55.0 
y 21 '> 450 42.0 63.6 11. 2 25.9 580.0 175.C 
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2 1 5
2 1 6
2 1 8
2 1 9
2 1 9
2 2 0
2 2 1
2 2 3
2 2 A
2 2 5
2 2 6
2 2 7
2 2 8
2 3 0
2 3 1
2 3 2
2 3 A
2 3 5
2 3 6
2 3 7
2 3 9
2 AO
2 A 1
2 A 2
2 A 3
2 A A
2 A 5
2A6
2 A 7
2 A 8
2 A 9
2 5 0
2 5 2
2 5 3
2 5 A
2 5 5
2 5 6
2 5 7
2 5 8
2 5 9
2 6 0
2 6 1
2 6 2
2 6 3
2 6 A
2 6 5
2 6 6
2 6 7
2 6 8
2 6 9
2 7 0
2 7 1

WNDG O P E R A T E O P E R A T E  T I M E R E L E A S E  T I M E
R E S ARN G C U R R E N T MAX MI N AV G MAX MI N

A 5 0 3 8 . 5 5 7 . 0 1 0 . 2 2 3 . 6 5 8 0 . 0 1 7 5 . 0
8 8 0 3 2 . 0 7 1 . 7 1 A .  2 3 1 . 0 2 5 5 . 0 A 5 . 0
6 0 0 A 1 . 0 1 0 2 . 5 1 7 . 5 3 9 .  1 5 2 0 . 0 1 3 5 . 0
A 5 0 P 5 8 . 0 1 0 8 . 8 1 6 . 7 3 7 .  7 5 8 0 . 0 1 9 5 . C
A 5 0 S 5 3 . 0 9 2 . 1 1 5 . 3 3 A .  A 5 8 0 . 0 1 9 5 . 0

* 8 0 0 2 1 . 0 A 1 .  1 8 . 0 1 7 . 5 1 1 3 . 0 A 8 .  C
2 3 5 5 1 . 0 3 9 . 3 7 .  q 1 7 . 0 5 8 5 . 0 2 8 5 .  C

* 8 3 0 2 7 . 0 8 9 . 2 1 5 . 6 3 A . 3 A 5 0 . 0 2 3 0 . 0
8 3 0 2 9 . 0 1 0 1 . 0 1 6 . 8 3 7 . 6 A 1 5 . 0 2 CO .  0

* 8 3 0 2 5 . 0 7 9 . 2 1 A .  0 3 1 . 3 3 8 5 . 0 1 8 5 . 0
8 3 0 2 A . 5 7 6 . 9 1 3 . 6 3 0 . 6 5 3 5 . 0 2 2 5 . 0

* 8 8 0 2 1 . 5 A 6 . 3 8 . 8 1 9 . 3 2 0 5 . 0 A 0 . 0
A 3 - 8 2 9 5 . 0 A . 5 2 . 6 2 . 9 2 5 5 . 0 7 5 . 0
A 6 0 0 A 8 . 0 1 3 0 . 3 2 1 . 0 A 7 . 5 5 8 5 . 0 2 A 0 . 0

1 2 0 0 2 2 . 0 9 8 . 5 1 5 . 9 3 5 . 3 A 1 5 . 0 8 0 . 0
8 5 0 1 3 . 1 3 0 . 0 6 .  A 1 2 . 9 A 1 5 . 0 1 A c  .  0
2 8 5 A 7 . 5 2 3 . 1 A . 2 9 . 2 2 1 0 . 0 9 7 .  C
5 CO 3 2 . 5 5 6 .  A 1 0 . 3 2 3 .  A 5 7 5 . 0 2 8 0 . 0
2 8 5 6 0 . 5 3 0 . 7 5 . 5 1 2 .  A 2 5 5 . 0 7 0 . 0

A 2 0 0 P 7 A . 0 8 . A 1 . 2 2 . 5 1 2 5 . 0 7 5 . C
1A 5 0 P 1 7 . 5 6 7 . 8 1 0 . 9 2 3 . 9 2 2 5 . 0 A 5 . 0

8 3 0 2 3 . 5 7 2 . 5 1 2 . 9 2 9 . 3 5 8 5 . 0 2 8 0 . 0
A 8 5 0 1 8 . 0 A A . 9 8 . 5 1 8 . 8 3 6 0 . 0 1 A 5 . 0

8 3 0 2 1 . 0 6 1 . 9 1 1 . 2 2 5 . 3 5 6 0 . C 2 8 0 . 0
* 6 0 0 2 9 . 0 5 9 . 5 1 2 . 0 2 6 . 0 A 2 5 . 0 2 1 8 . 0

2 3 0 0 9 . 3 5 6 . 5 1 0 . 1 2 1 .  A 2 7 0 . 0 9 5 . 0
1 3 0 0 2 0 . 5 1 1 2 . 5 1 9 . 8 A 2 . 2 5 8 5 . 0 3 0 0 . 0

A 8 5 0 1 5 . 0 3 5 .  A 7 .  1 1 5 . 3 A 8 0 . 0 1 9 0 . 0
A 8 5 0 2 2 . 5 6 0 . 2 1 1 . 0 2 A .  7 A 6 5 . 0 I 1 G . C

2 0 0 0 1 0 - 6 5 3 . 5 9 . 6 2 0 . 7 2 0 5 . 0 7 5 . 0
3 C C 0 9 . 5 1 0 8 . 5 1 8 . 1 3 3 .  A 3 9 5 . 0 1 7 0 . C

* 8 3 0 3 2 . 0 1 2 2 .  A 1 8 .  7 A 2 . 2 5 6 0 .  C 1 3 0 . C
8 3 0 2 2 . 5 6 8 . 1 1 2 . 2 2 8 . 0 5 6 0 . 0 2 5 5 . C �

1 2 0 0 2 1 . 0 9 0 . 5 1 5 .  1 3 3 .  A 3 8 0 . 0 1 1 0 . 0
* 8 3 0 2 7 . 0 8 9 . 2 1 5 . 6 3 A .  3 5 6 0 . C 16 0 . 0

8 3 0 1 8 . 5 5 2 . 6 9 . 7 2 1 . 8 5 6 0 .  Q 2 G 0 .  G
2 0 0 0 1 5 . 5 1 A 1 . 3 1 9 . A A 3 . 9 3 9 5 . 0 1 1 5 . 0

2 3 5 5 5 . 0 A 2 . 7 8 . 5 1 8 . 3 5 7 5 . 0 1 6 0 . 0
A 6 0 0 A Q . O 9 8 . 7 1 7 .  1 3 8 . 0 6 8 0 . 0 2 5 0 . C

8 3 0 1 9 . 5 5 6 . 3 1 0 . 3 2 3 . 3 5 6 0 . 0 2 6 0 . 0
8 3 0 1 9 . 5 5 6 . 3 1 0 .  3 2 3 . 3 5 6 0 . 0 2 6 0 . 0
2 2 5 6 7 . 5 A 9 • 9 9 . 2 2 0 . 7 5 8 5 . 0 1 7 5 . 0
2 2 5 6 7 . 5 A 9 . 9 9 . 2 2 0 . 7 5 8 5 . 0 1 7 5 . 0

* 8 3 0 2 5 . 0 7 9 . 2 1 A .  0 3 1 . 3 5 6 0 . 0 2 7 5 . 0
2 0 0 A 2 . 5 2 2 . 0 5 .  A 9 .  A A 0 5 . 0 1 2 5 . 0
2 8 5 A 7 . 5 2 3 .  1 A . 2 9 . 2 2 5 5 . 0 1 C 0 . 0

1 2 0 0 2 3 . 0 1 0 6 . A 1 6 . 7 3 7 . 3 3 6 0 . 0 10 5 . 0
2 8 5 A 6 . 5 2 2 . 5 A . 2 9 . 0 2 3 0 . 0 9 Q . 0

1 A 5 0 P • 2 0 . 0 8 7 . 1 1 2 . 8 2 8 . 2 2 A 0 . 0 6 3 . C
* 8 5 0 2 0 . 0 5 1 . A 9 . 5 2 1 . 5 3 6 0 . 0 1 6 0 . 0

8 3 0 2 3 . 0 7 0 . 3 1 2 , 5 2 8 . 6 5 6 C . 0 2 1 0 . 0
A 2 3 5 5 1 . 5 3 9 . 7 8 . 0 1 7 .  1 5 7 5 . 0 1 5 0 . 0

AVG

1 -5 0

WNOG OPERATE OPERATE TIME RELEASE TIME 
CODE RES AR.NG CURRENT MAX r-' IN AVG MAX r' I N AVG 

y 2l5 450 38.5 57.0 10.2 23.6 580.0 175.0 
y 216 880 32.0 71.7 14.2 3 l. 0 255.0 45.0 
y 218 600 41.0 102.5 17.5 39.1 520.0 135.0 
y 219 450 p 58.0 108.8 16.7 37.7 580.0 195.C • y 219 450 s 53.0 92.l 15.3 34.4 san.o 195.0 
y 220 * 800 21.0 4 1. l 8.0 17.5 113.0 48.C 
y 221 235 5 l .o 39.3 1.0 17.0 585.0 285.C 
y 223 * 830 27.0 89.2 15.6 34.3 450.0 230.0 
y 224 830 29.0 101.0 16.8 17.6 415.0 2CG.O 
y 225 * 830 25.0 79.2 14.0 31.3 385.0 185.0 
y 226 830 24.5 76.9 13.6 30.6 535.0 225.0 
y 227 * 880 21.5 46.3 8.8 19.3 205.0 40.0 

• y 228 A 3.2 295.0 4.5 2.6 2.q 255.0 75.C 
y 230 A 600 48.0 130.3 21.0 47.5 585.C 240.0 
y 231 1200 22.0 98.5 15.9 35.3 415.0 80.0 
y 212 850 13.l 30.0 6.4 12.9 415.0 14C.-C 
y 234 285 47.5 23.l 4.2 9.2 210.0 <;7.C 
y 235 500 32.5 56.4 10.1 23.4 575.0 280.0 
y 236 285 60.5 30.7 5.5 12.4 255.0 7C.O 
y 217 A 200 p 74.0 8.4 1.2 2.5 125.0 75.C' 
y 239 1450 p 17.5 67.8 10.9 2 3.9 225.0 45.0 
y 240 830 23.5 72.5 12.9 29.3 585.() 280.C 
y 241 * 850 18.0 44.9 8.5 lP..8 360.0 145.0 
y 242 830 21.0 61.9 11.2 25.8 560.0 28().0 
y 243 * 600 29 .. 0 59.5 12., 0 26.0 1125.0 218.0 
y 244 2300 9.3 56.5 10.1 21.4 270.0 95.0 
y 245 1'300 20.5 112.5 19.8 42.2 585.0 300.0 
V 246 A. 850 15.0 35.4 7.1 15.3 480.0 l<;O.O 
y 247 A 850 22.5 60.2 11.0 24.7 465.() 110.C 
y 248 2000 10.6 53., 5 9.6 20.7 205.0 75. 0 
y 2l;9 3000 9.5 108.5 18. l 3 ?. • 4 3 ➔ 5.0 17U.C 
y 250 * 830 32.0 122.4 18.7 42.2 560.C 130.C 
y 252 830 22.5 68.l 12.2 28.0 560.0 255.C 
V 253 1200 21.0 90.5 15. 1 33.4 380.0 llC.O 
y 254 * 830 21.0 89.2 15.6 34.3 560.0 160.C 
y 255 830 18.5 52.6 9.7 21.8 560.0 2co.c 
y 256 2000 15.5 141.3 19.4 43. ➔ 395.0 115.0 

• y 257 235 55.0 42.7 8.5 18., 575.0 160.0 
y 258 A 600 40.0 98.7 17.1 ·rn .o 680.0 250.C 
y 259 830 19.5 56.3 10.3 2 3. 3 560.0 260.0 
y 260 830 19.5 56.3 10.1 23 .. 3 560.0 260.0 
y 261 225 67.5 49.9 9.2 20.7 585.0 175.0 
y 262 225 67.5 49.9 9.2 20.7 585.0 175.G 
y 263 * 830 25.0 79.2 14.0 31.3 560.0 275.0 
y 264 200 42.5 22.0 5.4 q _ 4 405.0 l 15. 0 

• V 265 285 47.5 2 3 .. l 4. 2. q_2 255.C 100.0 
y 266 1200 23.0 106.4 16.7 37.3 360.0 105.0 
y 267 285 46.5 22.5 4.2 g.o 210.0 90.0 
y 268 1450 p .zo.o 87.l 12 .. 8 28.2 240.0 63.C 
y 269 * 850 20.0 • 51. 4 9.5 21.? 360.0 160.0 
y 270 830 23.0 70.3 12~5 28.6 56C.O 210.n 
y 271 A 235 51.5 39.7 8.0 l 7. l 575.0 150.C 
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WNDG O P E R A T E O P E R A T E  T I M E R E L E A S E  T I M E
C O D E R E S ARN G C U R R E N T MAX MI N AVG MAX MI N

Y 2 1 2 8 3 0 2 4 . 0 7 4 . 7 1 3 . 2 2 9 . 9 5 6 0 . 0 2 0 5 . 0
Y 2 7 4 5 5 0 2 4 . 5 3 7 . 6 7 . 6 1 6 . 4 4 1 0 . 0 1 2 5 . 0
Y 2 7 5 * 1 3 0 0 1 7 . 5 9 0 . 8 1 5 . 8 3 4 . 8 5 5 5 . 0 1 6 5 . 0
Y 2 7 6 * 8 3 0 3 5 . 0 1 4 4 . 7 2 0 . 8 4 7 . 4 5 6 0 . C 1 5 0 . C
Y 2 7 7 6 0 0 4 0 . 0 9 8 . 7 1 7 .  1 3 8 . 0 5 6 5 . 0 1 6 5 . 0
Y 2 7 5 8 5 0 P 2 5 . 5 4 6 . 1 8 . 0 1 7 . 3 2 5 5 . 0 5 0 . C
Y 2 7 5 1 2 5 0 S 2 4 . 0 7 9 . 8 1 0 . 4 2 3 . 6 2 5 5 . 0 5 C . 0
Y 2 7 9 $ 1 3 0 0 2 1 . 0 1 2 9 . 5 1 9 . 2 4 3 . 5 5 8 5 . 0 1 8 0 . 0
Y 2 8 0 6 4 0 1 8 . 5 2 7 . 3 5 . 7 1 1 . 6 2 2 C . 0 8 5 . 0
Y 2 8 1 8 5 0 1 8 . 0 4 4 . 9 8 . 5 1 8 . 3 4 1 5 . 0 1 4 5 . 0
Y 2 8 2 2 3 5 3 9 . 5 2 8 . 6 6 . 6 1 2 .  1 5 8 5 . 0 2 4 0 . 0
Y 2 8 3 1 3 0 0 2 6 . 5 1 9 8 . 6 2 7 . 0 6 1 . 5 5 2 5 . C 1 4 0 . 0
Y 2 8 4 2 3 5 4 7 . 0 3 5 . 4 7 . 4 1 5 .  1 5 7 5 . 0 1 6 0 . 0
Y • 2 8 5 * 2 0 0 0 1 3 . 0 9 7 . 6 1 5 . 6 3 4 . 7 3 5 5 . 0 9 5 . 0
Y 2 8 6 2 8 5 6 5 . 0 3 2 . 9 6 . 0 1 3 . 5 2 3 5 . 0 6 5 . 0
Y 2 8 8 2 0 0 0 9 . 7 4 7 . 0 8 . 5 1 8 . 7 2 8 5 . 0 1 1 0  .  C
Y 2 9 1 - v 1 3 0 0 2 6 . 5 2 2 5 . 2 2 5 . 7 6 1 . 5 5 8 5 . 0 1 6 0 . 0
Y 2 9 2 * 8 3 0 2 1 . 5 6 3 . 9 1 1 . 5 2 6 . 6 4 9 0 . 0 1 4 5 . 0
Y 2 9 3 8 5 0 2 1 . 5 5 6 . 6 1 0 . 4 2 3 . 6 3 6 5 . 0 9 5 . 0
Y 2 9 4 * 8 3 0 2 8 . 5 9 7 . 7 1 6 . 5 3 6 . 8 5 8 5 . 0 12 5 . 0
Y 2 9 5 $ 6 0 0 2 9 . 0 6 2 . 8 1 1 . 4 2 6 . 0 5 9 0 . 0 1 6 5 . C
Y 2 9 6 * 8 8 0 1 8 . 0 3 0 . 6 5 . 7 1 2 . 3 1 0 0 . 0 2 5 . 0
Y 2 9 7 * 6 0 0 2 5 . 5 5 3 . 2 9 . 9 2 2 . 0 5 9 0 . 0 2 4 0 . 0
Y 2 9 8 * 2 0 0 0 1 4 . 4 1 2 0 . 7 1 7 . 6 3 9 . 5 3 5 5 . 0 1 4 0 . 0
Y 2 9 9 8 8 0 1 7 . 5 2 9 . 4 5 . 6 1 1 . 8 1 0 0 . 0 2 5 . 0
Y 3 0 0 8 3 0 2 8 . 5 9 7 . 7 1 6 . 5 3 6 . 8 5 8 5 . 0 1 2 5 . 0
Y 3 0 1 * 8 8 0 3 0 . 0 5 4 . 6 1 0 . 6 2 2 .  I 1 0 0 . 0 3 0 . 0
Y 3 0 2 A 2 0 0 0 1 3 . 8 8 6 . 8 1 3 . 0 2 8 . 5 2 5 5 . 0 5 0 . 0
Y 3 0 3 A 2 0 0 P 7 4 . 0 8 . 4 1 . 2 2 . 5 1 2 5 . 0 7 5 . 0
Y 3 0 4 �JL-

TT* 8 5 0 2 0 . 5 5 3 . 1 9 . 8 2 2 . 2 3 4 0 . 0 8 0 . 0
Y 3 0 6 5 0 0 1 6 . 0 1 3 . 6 3 . 6 5 . 7 5 0 . 0 1 7 . 0
Y 3 0 8 5 0 0 2 2 . 5 1 9 . 2 4 . 5 8 . 6 3 8 . 0 1 2 . 0
Y 3 0 9 5 0 0 1 7 . 0 1 4 . 5 3 . 7 6 . 1 4 5 . 0 1 0 . 0
Y 3 1 1 5 0 0 1 6 . 0 1 3 . 4 3 . 6 5 . 7 5 5 . 0 2 4 . 0
Y 3 1 2 5 5 0 2 0 . 0 2 9 . 3 6 . 4 1 2 . 9 4 8 5 . 0 1 9 5 . 0
Y 3 1 3 * 8 3 0 2 6 . 0 8 4 . 1 1 4 . 8 3 2 . 8 4 1 0 . 0 1 3 5 . 0
Y 3 1 4 2 5 0 0 1 1 . 9 7 1 . 3 1 0 . 4 2 1 . 8 7 2 . 0 1 1 . 0
Y 3 1 5 2 3 5 2 9 . 5 2 0 . 2 5 . 6 9 . 0 6 6 5 . 0 2 2 5 . 0
Y 3 1 6 8 3 0 2 5 . 0 7 9 . 2 1 4 . 0 3 1 . 3 6 C 0 . 0 \S

\

« o
Y 3 1 7 1 0 0 0 1 0 . 7 1 6 . 5 3 . 8 7 . 1 5 0 . 0 1 3 . 0
Y 3 1 8 2 2 0 2 7 . 5 8 . 7 3 .  C 4 . 2 5 7 . 0 1 2 . 0
Y 3 1 9 4 0 0 2 2 . 0 7 . 6 1 . 7 2 . 9 6 6 . 0 3 5 . 0
Y 3 2 0 5 5 0 1 9 . 0 2 7 . 4 6 . 2 1 2 . 0 3 5 7 . 0 1 4 7 . 0
Y 3 2 1 5 5 0 1 8 . 5 '  2 6 . 6 6 . 1 1 1 . 6 2 7 0 . 0 1 3 5 . 0
Y 3 2 2 2 0 0 0 1 5 . 0 1 3 1 . 7 1 8 . 6 4 1 . 3 2 6 2 . 0 1 2 0 . 0
Y 3 2 4 5 0 0 2 0 . 0 1 7 . 3 4 . 1 7 . 4 4 6 . 0 1 5 . 0
Y 3 2 5 1 3 0 0 2 3 . 5 1 6 4 . 3 2 2 .  1 5 0 . 7 5 2 5 . 0 1 1 0 . 0
Y 3 2 6 5 0 0 1 7 . 5 1 4 . 9 3 .  8 6 . 3 2 8 . 0 1 7 . 0
Y 3 2 7 5 0 0 1 7 . 5 1 4 . 9 3 . 8 6 . 3 2 1 . 0
Y 3 2 8 3 0 0 3 9 . 0 7 . 7 1 . 3 2 . 6
Y 3 2 8 8 5 0 • 1 5 . 5 1 5 . 7 3 .  1 6 . 3
Y 3 2 9 1 0 8 0 P 2 3 . 0 6 2 . 2 1 0 .  1 2 2 . 0 2 5 5 . 0 6 5 . C

AV G
WNDG CPERATE OPERATE Tl~E RELEASE TI /'A E 

CODE RES ARNG CURRENT MAX .r-' IN AVG MAX t' IN AVG 

y 272 830 24.0 74.7 13 .. 2 29.<} 560.0 205.0 
y 274 550 24.5 37.6 7.6 16.4 410.0 125.0 
y 275 * 1100 17.5 90.8 15.8 34.8 555.0 165.0 
y 276 * 830 35.0 144.7 20.8 47.4 560.C 150.C 
y 277 600 40.0 98.7 l 7. l 38.0 565.0 165.0 
y 279 850 p 25.5 46.l 8.0 17.3 255.0 50.C • y 278 1250 s 24.0 79.8 10.4 23.6 255.0 5C.C 
y 279 * 1100 21.0 129.5 19.2 43.'::i 585.0 180.0 
y 280 640 18.5 27.3 ':5.7 11.6 220.0 85. 0 
y 281 850 18.0 44.C, 8.5 18.8 415.0 145.C 
y 282 235 39.5 28.6 6.6 12.1 585.0 z,,o.o 
y 283 1300 26.5 198.6 27. 0 61.5 525.0 140.0 
y 284 2 35 4 7.0 35.4 7.4 15.1 575.0 160.0 
y ·285 * 2000 13.0 97.6 15.6 3 lt • 7 355.0 95~0 

• y 286 285 65.0 ·32. 9 6.0 13.5 235.0 65.0 
y 288 2000 9.7 47.0 8.5 18.7 285.0 110.0 
y 291 * 1300 26.5 225.2 25.7 6 l . . ':5 585.0 160.0 
y 292 * 830 21.5 63.9 l l. 5 26.6 490.0 145.0 
y zq3 850 21~5 56.6 10.4 23.6 165.0 95.0 
y 294 * 810 28.5 97.7 16.5 36.8 585.0 125.C 
y 295 * 600 29.0 62.8 1 l. 4 26.0 5<J0.0 165.0 
y 296 * 880 18.0 30.6 5.7 12.3 100.0 25.(; 
y 297 * 600 25.5 53.2 q . 9 22.0 sqo.o 240.0 
y 298 * 2000 14.4 120.7 17.6 39.5 355.0 140.0 
y 299 * 880 17.5 29.4 5.6 1 1. 8 100.0 2 'J .. C 
y 100 8 30 28 .. 5 97.7 16.5 36.8 585 .. () l 21?. 0 
y 301 * 880 30.0 54.6 10.6 2 2. l 100.0 30.0 
y 302 A 2000 13.8 86.8 13.0 28.5 255 .. C so .. o 
y 303 A 200 p 74.0 8.4 1.2 2.5 125.0 75.0 
y 304 .A, 850 20.5 53.l 9.8 22.2 3L+O.O so.a .,. 
y 306 500 16 .. a 13.6 3.6 5.7 50.0 17.0 
y 308 500 22.5 19.2 4.5 8.6 38.0 12.0 
y 309 500 17.0 l <t. 5 3.7 6.1 45.0 10.0 
y 311 500 16.0 13 • L1 3.6 5.7 55.0 24.0 
y 312 550 20.0 29.3 6.4 12.9 485.0 195.0 
y 313 * 830 26.0 84.l 14.8 32.9 410.0 135.0 
y 314 2500 11.9 71.3 10.4 21.8 12.0 11.0 
y 315 235 29.5 20.2 5.6 q. 0 665.C 225.0 
y 316 830 25.0 79.2 14.C 3 1,. 3 600.C 195.0 

• y 31 7 1000 10.7 16.5 3.8 7.1 50.0 13.0 
y 318 220 27.5 8.7 3.C 4.2 57.0 12.0 
y 319 400 22.0 7.6 1.7 2.9 66.0 35.0 
y 320 550 19.0 27.4 6.2 12.0 357.0 147.0 
y 32 l 550 18.5 • 26. 6 6.1 ·11.6 270.0 135.0 
y 322 2000 15 .. 0 131.7 18.6 41.g 262.0 120.0 
y 324 5CO 20 .. 0 17.3 4.1 7.4 46.0 15.0 
y 325 1300 23.5 164.3 22.1 50.7 525.C 110.0 

• y 326 500 17.5 14.9 3.8 6.3 28.0 17.0 
y 327 500 17.5 l 4 • g 3.8 6.3 21.0 
y 328 300 39.0 7.7 l. 3 ?.6 
y 328 850 -15. 5 15.7 3. 1 6.3 
y 329 1080 p 23.0 62 .2 ro.1 22.0 255.0 65.C 
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C ODE 

Y 3 2 9

WNDG O P E R A T E  O P E R A T E  T I M E  R E L E A S E  T I M E
R E S ARN G C U R R E N T  MAX MI N  AV G MAX MI N

1 0 0 0  S 3 6 . 0  1 3 0 . 5  1 2 . 5  3 0 . 3  2 5 5 . 0  6 5 . 0

AVG

1 -5 2  • -

• 
• 

• 
• 

CODE 

Y 329 

RES 

1000 

WNOG OPERATE 
ARNG CURRENT 

s 36-.0 

OPERATE TIME RELEASE TIT-'[ 
~AX MIN AVG l"'AX . ~IN AVG 

110.5 12.5 10.3 255.0 65.0 
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M IS C E LL A N E O U S

S E C T IO N

1 - 5 3

• 

• 
• 

MISCELLANEOUS 

SECTION 
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WNDG O P E R A T E O P E R A T E  T I M E R E L E A S E T I M E
C C O E R E S ARNG C U R R E N T MAX MI N AVG MAX MI N AVG

N O T E
U 1 1 3 1 2 5 0 0 1 1 4 . 6 1 1 9 . 4 1 3 . 3 3 0 . 5 1 6 . 4 2 . 5 6 . 6
U 1 4 0 3 4 0 0 0 1 8 . 6 1 0 2 . 7 1 2 .  1 2 6 . 2 1 5 . 1 3 . 9 9 . 1
U 1 4 5 0 4 0 0 0 1 8 . 9 1 1 5 . 8 1 2 . 3 2 7 .  8 2 0 . 5 2 . 8 8 . 9
U 3 0 4 1 4 0 0 1 s 2 7 . 0 9 2 . 8 6 . 4 1 5 . 3 2 8 . 0 4 . 2 1 2 . 4
u 4 2 9 1 4 0 0 1 s 2 7 . 5 1 1 2 . 1 6 . 6 1 5 . 8 2 5 . 2 3 . 5 1 1 . 1
u 9 4 3 2 7 C 0 1 s 1 4 . 6 1 8 2 . 5 8 . 7 2 1 . 4 2 6 . 0 3 . 6 1 1 . 6
u 1 1 6 0 �  2 7 0 0 1 s 1 4 . 0 1 1 6 . 6 8 . 3 1 9 . 7 2 1 . 6 3 . 1 9 . 7
u 1 1 6 9 1 4 0 0 1 s 2 7 . 5 1 1 2 .  1 6 . 6 1 5 . 8 2 5 . 2 3 . 5 1 1 .  1
u 1 2 B 3 1 1 5 0 1 s 3 5 . 5 1 7 4 . 8 5 . 5 1 4 . 0 2 1 . 2 2 . 8 9 . 3
u 9 2 7 1 3 0 0 2 s 3 3 . 5 3 . 1 8 . 1 2 9 . 8 4 . 8 1 3 . 3
u 9 9 8 5 0 0 2 s 9 0 . 0 3 . 2 6 . 7 3 8 . 8 7 . 8 1 8 . 5
u 7 4 6 8 0 0 2 s 5 6 . 0 1 4 . 7 4 2 . 3 1 0 3 . 3 2 0 . 4
u 6 0 4 8 7 0 0 2 s 6 1 . 0 4 . 2 1 1 . 1 1 3 . 1 1 . 9 6 . 5
u 6 0 9 4 7 0 0 2 s 6 1 . 0 4 . 2 1 1 . 1 1 2 . 3 1 . 7 5 . 9
Y 6 4 8 5 0 2 p 4 8 . 0 2 1 . 4 5 7 . 5 3 3 0 . 0 6 0 .  C
u 1 0 6 8 1 8 0 0 3 p 3 2 . 0 2 7 . 1 3 . 6 1 2 . 3
u 1 0 6 8 1 9 0 0 . 3 s 4 4 . 5 2 7 . 1 3 . 6 1 2 . 3
u 1 4 3 3 1 3 0 0 3 s 4 6 . 0 2 6 .  1 4 . 0 1 1 . 9

N O T E 1 -  L a r g e  m a x t o  m i n  o p e r a t e  t i m e  r a t i o s  r e s u l t ,  b e c a u s e  t h e  
c u r r e n t  t h r o u g h  t h e  r e l a y  u n d e r  c o n d i t i o n s  o f  4 5  v o l t  
b a t t e r y  a n d  m a x c o i l  r e s i s t a n c e  o n l y  s l i g h t l y  e x c e e d s  
t h e  l i s t e d  o p e r a t e  c u r r e n t .

N O T E 2 -  M a x o p e r a t e  t i m e  c a l c u l a t i o n s  a r e  n o t  p o s s i b l e  b e c a u s e
t h e  c u r r e n t  t h r o u g h  t h e  r e l a y  u n d e r  c o n d i t i o n s  o f  4 5  v o l t  

• b a t t e r y  a n d  m a x c o i l  r e s i s t a n c e  i s  b e l o w  t h e  l i s t e d  
o p e r a t e  c u r r e n t .

N OT E 3 -  O p e r a t e  t i m e  c a l c u l a t i o n s  a r e  n o t  p o s s i b l e  b e c a u s e  t h e
c u r r e n t  t h r o u g h  t h e  r e l a y  u n d e r  a n y  c o n d i t i o n  o f  b a t t e r y  
v o l t a g e  (4 5  t o  5 0  v o l t s )  a n d  c o i l  r e s i s t a n c e  I s  b e l o w  
t h e  l i s t e d  o p e r a t e  c u r r e n t .

-  1 - 5 4  -

L

• 
• 

.. 

• 

CODE 

U 1131 
U 1403 
U 1450 
U 304 
U 429 
U g43 
~ 1160 
U 1169 
U 1283 
U g27 
U 998 
U 746 
U 604.8 
u 6og4 
Y 64 
U 1068 
U 1068 
U 1433 

NOTE l 

RES 
WNOG OPERATE 
ARNG CURRENT 

NOTE 
2500 1 
4000 1 
4000 l 
1400 1 S 
14 co l S 
27C0 l S 

* 2100 1 S 
1400 l S 
1150 1 S 
1300 2 S 

500 2 S 
800 2 S 
700 2 S 
700 2 S 
850 2 P 

1800 3 p 
1900 . 3 s 
·1300 3 S 

14.6 
8.6 
8.9 

27.0 
27.5 
14.6 
14.0 
27.5 
35.5 
33.5 
90.0 
56.0 
61. 0 
61. 0 
48.0 
32.0 
44.5 
46.0 

OPERATE TIME 
P'.AX l"-' IN AVG 

119.4 
102.7 
115.8 

92.8 
112 .. I 
182.5 
116.6 
112.1 
174.8 

13.3 
12. l 
12.3 

6.4 
6.6 
8.7 
8.3 
6.6 
5.5 
3.1 
3.2 

14.7 
4.2 
4.2 

21.4 

30.5 
26.2 
27.8 
15.3 
15.d 
21.4 
19.7 
15.8 
14.0 

8.l 
6.7 

42.3 
11.1 
11. l 
57.5 

RELEASE TIME 
MAX MIN AVG 

16.4 
15. 1 
20.5 
28.0 
25.2 
26.0 
21.6 
25.2 
21.2 
29.8 
38.8 

101.3 
13.l 
12.3 

130.0 
27.l 
27.1 
26.l 

2.5 
1.9 
2.A 
4.2 
1.5 
3. f. 
3. 1 
3.5 
2.8 
4.8 
7.8 

20.4 
1. 9 
l.7 

60.C 
3.6 
3.6 
4.0 

6.6 
9.1 
8.9 

12.4 
11 • 1 
11.6 

9.7 
l l . l 

9.3 
13. 3 
18. 5 

6 .. 5 
5.Y 

12.3 
12. 3 
11 . g 

Large max to min operate time ratios result, because the 
current through the relay under conditions of 45 volt 
battery and max coil resistance only slightly exceeds 
the listed operate current. 

NOTE 2 - Max operate time calculations are not uossible because 
the current through the relay under conditions of 45 volt 
·battery and max coil resistance is below the listed 
operate current. 

NOTE 3 - Operate time calculations are not possible because the 
current through the relay under any condition of battery 
voltage (45 to 50 volts) and coil resistance is below 
the listed operate current . 
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