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ABSTRACT

The purpose of this memorandum is to:

1. Describe & method oI calculating thez cuerate and
release times of U, UA, and Y types relays intro-
. duced in 1938.
2., Describe a linearization technigque waich adants
- this method for use on a digital computer.

3. Describe in detall the computer program wnhich uses
the above method to Zencerate as an outpui, a lisit
of the max, min, and average overate and reliecase
times of all U, UA and Y {type relays.

4. Present a copy of the computer results, listing
max, min and average operate and release times of

U, UA and Y type relays.

5. Present the source of information and/or the deriva- f
tion of all methods used, and assumptlons made, 80 :
that the accuracy of the output may be verified.
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BELL TELEPHONE LABORATORIES
INCORFORATED

SUBJECT:

Computer Program to Compute Max, Min, DATE: September &, 1957
d Avg Operate and Release Times of
U, UA, and Y Type Relays - Case 31029-1, *rom: W. B. Perkinson

35500~11, 350500-13 MM-67-5612-1

MEMORANDUM FOR FILE

I. INTRODUCTION

Unlike wire spring relays, operate and release time data on U,
UA and Y type relays has not veen available in an easily

accessible table look-up form. This data could previously be-
obtained either by initiating a request to the relay groun or

it )
by maxing lengthy calculations using available empirical graphs
and metncds estavlished In two memoranda written in 1938. In

the latter case, because of the nature of the gravnical mani-
. - 2 . = - .

pulation involved, the accuracy of.a auick calculation was

guestionable.

This lack of

standardized datz has led to serious inefficiencies,
because eacn person reguiring data for a pzriicular relay had to
make nis own calculations, ever. though the same calculation
may have veen made many times before. The difficulty in ob-
taining timing data (and, therefore, the freguent lack of this
data) has resulted in race conditions in existing circuits, and
would continue to result In nonoptimal circuit design.
The above factors notivaied study to provide the desired times
in an easily usaple formet. Becausc the 1igital computer is
ideally suited for marxing large numbers of relatively simple,
matnematical calculations of tae type invclved in making operate
and release time calculations, it seemsd coviocus tnau,lt could
provide an economicel method to generate a table of operate
and release times for U, UA and Y type relays.

Department 5612 tc write a computer

enmpirical data and known

ate all the required operate
results in & convenient table

t a secondary output would

A oroject was established 1
program that would use existin
methods of calculation, to gen
and release tTimes, and print ¢
lcok-up format. It was decided

* Data and Procedure Tor Estimating the Onerating Times of
Iron U Type Relays, July 1, 1938; and Data and Procedure
Cor Zstimating the Releasinz Times of Iron U Type Relays,
July 21, 193E, 332-B-2-B-PUS




also be desilrable. 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 a2lso 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 Jjustified 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 7094
facility at Holmdel.

Because the program 1s used only once to generate the desired
output, the goal was not one of elegant logic structure or
mininum computer time, but rather minimum programming effort
consistent with the desired accuracy. To this end, computer
time 1s traded for straignt forward vprogramming whenever
ressitle.

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

1. Precise operate and release times easily
ocbtainable.

2. Acommon data source available tc a2l1ll interested
persons.

3. Reduced design and analysis time of circult
changes involving theses relayvs.

L. Increased design and analysis accuracy of
circuit changes involving these relays.

II. STANDARD METHOD FOR CALCULATING OPERATE AND RELEASE TIMES

s section presents a step-by-step procedure for calculating
perate and release times which was adapted from the relay time
mermos, ' and forms the main logic structure of the computer
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Release Time Calculation

Neglecting the effects of magnetic interference, there are 6
primary 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 springgram load (which can be determined
from the spring combination and a table of gram
loads).

2. The back tension (anyédditional gram load).
3. The releasing ampere tufns.

L. The stop pin height.

5. The type of sleeve metal.

6. 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 31 . Data pertaining to items 4 through 6 above are
listed for each relay in the U, UA and Y tyoe relay data book
(X~75375). Curves given in the release time memo depict
graphically:’

1. The relationship between gram load, stoppn
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 memo,)*

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 apvropriate 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 and min gram load for max release




T

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

3. Using the releasing amp turns calculated in (2)
find its intersection with the approoriate
sleeve metal curve (gravh ES-U456632) to deter-
mine the electrical release time. If the relay
has no sleeve, find the intersection with the
eddy current curve. DNote that no direct average
time calculation is gcossible on relays with
sleeves, because no empirical data is plotted.¥*

L, Add to the electrical release time aporopriate
mechanical release time as determined from the
table on page 15,

Cpnerate Time Calculation

book.

Neglecting the effects of magnetic interferen
primary factors which affect the operate time
type relays. Tnese factors are:

0 ()

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

2. The number of turns on the cocil.
3. The ratio of the current in the winding which
n al

just operates the relay to ti f'p current in
the winding. :

L. The type of sleeve metal.

5. The degree of amp turn saturation of the coil,
relau;ve to 200 amp turns.

6. The type of core metal.

The information required to find items 1 through 6 above is
tabulated for each relay in the U, UA and Y type relay date

* The average time for relays with slczeves may be estimated
as the intermediate value between the max and nin time with
the same release amn turns.
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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 onerate time, 4) ore-
liminary electrical operate time, amo turns through the coil
and final electrical operate time, and 5) operate ampere turns
and saturation factor. All curves are nonlinear and in part
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-sten procedure
as follows 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 (1.1) if no tolerance is
given. (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
graoh ES—456531 of the overate time memo.

3. Using the same gravh, 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.

L. Calculate i max, the max current that will just
operate the relay, by multinlying 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 = 45,/R max.

6. Calculate the ratio i/I.

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

(@3]

. Calculate the am» turns factor by multionlying the
rated number of turns by i max (Ni max).

9. 1If the amp 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-45654%,




.

| 10. If Ni max was greéter than 200, multiply the
max electrical operate time by the saturation
factor calculated in (9).

| . 11. To find the total max operate time, multiply
the max electrical time by 1.1.

The vrocedure for calculating the minimum and average operate
‘ times 1s the same as above with the following exceptions:

A

g

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

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.

sten 2, use minimum or rated resistance as
appropriate and graph ES-L565L2,

=

C) In step 4, calculate i min for min times and 1
‘ avg for average time. The formula for i min is:
. i min = .95 x (the nonoperate readjust current),

if this value is listed in the relay book or;

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

T,

T the nonoperate readjust current is not listed.
he formula for i avg is:

}.3 [

=

avg = .8 x (the operate readjust current).

\ D) In step 5, calculate I max for minimum times and
D

I max
@

: I avg

50y/R min

It

u8,/R avg

E) Skip steps 8, 9 and 10 for min and average times.

p 11, multiply by 1.1 to find minimum time,
ly by 1.0 for average time.

ever, 1t has been found that UA, Y and permalloy types may be
caiculated using the same nrocedure 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
memo, &nd i3 incorporated in the computer prozram.

\ ‘ The above procedures were given for U type relays only. How-

| "
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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
grapns 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 gravhs used in calculating operate and release times
(Section II), represent a particular problem for handling by
the computer because they are empirical 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 generating & poliynomial for each
.

graph which would fit it to a desired accuracy
over a specified range.

2. Use an algorithm such as Legendre's principal of
Least Square Error3 to approximate each curve

Na)

over equally spaced divisions of the X axis.

3. Linearize the graphs mechanically by drawing
stralignt lines between adjacent points cn the
curve, using the degree of curvature to deter-
mine the distance between adjacent points.

Although methcds 1 and 2 have the advantage of well developed
mathematical procedure, it is felt that they are unduly sorhis-
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 oportion of their lenzth, leading to a small number

2
See the Computer Abstracts Bulletin for a listing of such
programs.

3 Buckingham, R. A., Numerical Methods, Tandem: Sir Isaac Pitman
and Sons, Ltd.




- 8 -

of straight lines required to describe each curve. Ten is
greatest number of divislons used to describe any of the
curves. A typical example is shown 1in 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 gquantities 1s 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 curves have been
made, the end pointe (both X and Y values) of each line are
stored in memory as a one dimensional matrix and given a label
ldentifying 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 corresponding to a previously
calculated Y value, or vice versa, the program executes a
search to determine which set of end points the known 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 cof their
magnitude. For curves plotted on linear scale paper (release
time graphs) the unknown value can then be calculated as
follows:

By oproportions -

XH-XL e
eq. (1) X = XL + <7 (Y - YL) (positive slope)
or eq. (2) Y = YL + YH-YL (xg - X) (nesative slope)

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




Y
Y N\
Y N\ MAX RELEASE TIME ERROR DUE TO
RETLEASE 2 \! T STRAIGHT LIHE APPROXIMATION
IME
@ '3 > -
| Yy | e
| X ] X3 Xy
X| Xy

RELEASE AMPERE TURHS
FIG. | - EXAMPLE GRAPH OF RELEASE TIME YS. RELEASE AMPERE TURHS.

LINE SPACING MAY BE
EITHER LOGARITEMIC
OR LINEAR

CURRENT RATIO
(SLOPE IS NEGATIVE FOR
THE TURHS GRAPH)

ad<b<c<d

!
! i —T
| 10 100

F1G.2 - EXAMPLE OF LIHEAR GRAPHS




For curves plotted on log-lcg paper (overate tine graphs) the
formulas are the same, except logaritims of the appropriate
constants must be taken to satisfy opronortionality.

The formulas for straight line segments on log-log paper

becone:
T 3
(x E;

(Los(¥)-1og(TL))

L N

L
L

H }*‘
(JQ 0’«

log X = log(XL) =+ i %

0'7 OQ

v _ 15 . Log(XH)-log (XL i
x = 10%#|205(x1) + 102EYH)-102EYL% (106(1)-108(11))]

eq (14) X = XL|10%*(Llog(Y/YL)*Llog(XH/KL) /Log(YH/YL))]

(positive slope)

simil a‘f'l,) ‘ -
eq (24) Y = YL| 10%%(log(XH/X) ¥Log (YH/YL)/Log (XH/XL) )|

(negative siope)
Observe that on the graphs nlotted on log-log paper, the turns
and current ratio curves are families of straight lines,
representing a set of values which cover the whole plane. Fcr
these curves the form of equations 1A and 24 would be very
difficult to manipulate in the compuier and therefore a new
representation is developed.

-~

First observe that a curve of the form:
eq (3) Y = Bx™

linear coordinates will plot as a straignt line on log-log
coordinates. This can be shouwn as foll :

the log of vpoth sides of the equation -

(5x™)

Taking

0\}

(]
o)
]

N
).<

I
=
o]

07




MNow Y' = ' + B!

wiich 1z tne form of a straight line.

n R e S . £ +
. fots further that

when X = 1, X' = log 1 = O .Y = B' (at X = 1)
also log(Y) = log(B) .Y =B (at X = 1)
Thus B equals the Y value of the point wnere the stralght line
‘ crosses the X = 1 axis.
The value of m can be found graphically be observing the
following equalities:
eq (&) m=0Y %Y log(Yy )-log(Ys)

AXY X TRE,T T Tog(X )-Tog(Xy)
ilhere X, , X5, ¥, and Y, are values read from either log-log or
linear coordinates. Since these lines have the same slope (m)
within a given family, the B intercept determines the line. An
example of these curves using current ratios is shown in
Figure 2. HNote that the lines can be spaced either linearly or
ogaritimetically over the pnlane. The problem, then becomes,
iven a point on the line determine its B intercept. Once the
B interceot and the slope m (determined from equation &) are
known, an unknown Y can be found from a given X (or vice versa)

-

using equation 3.

Ga b

ing the same orincivnal as for the straight line approximations
the nonlinear curves, the B interceopnts of selected lines in
n Temily are stored in memory along with their associated
line values. Given any line value the program determines the
high and low knovm B values it lies between (3H and BL), and
the associated current ratio or turns values (RH, RL or TH, TL).
(ITlote: Although theoretically only two values of B would be
necessary, a B value for each linear curve drawn, is stored, to
. minimize any error occurring from discrepancies in the linear or
logarithmic 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:
. log(BH)-1log(BL) 1log(BH)-log(B)
1'. RE - RL = R - AL

: R-RL BH
108(8) = Lo(8H) - F'ir Uos(Eh) ]

RL-R

ea (5) B = BH| 10%*((ggpr) *10e (2H)) ]




Similarly assuming logarithmic distribution
(i.e. turns) by proportions:

log(BH)-1oz(BL) _ log(B)-log(BL)

log(TH)-1log(TL)  log(T)-loz(TL)

o)

loz (BH/BL)
log(TH/TL)

log(B) = log(BL) + log(T/TL)*

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

v, during the calculation of an operate or release
e will occasionally exceed the range of the

ta. Under these circumstances the program will
avtonatically interpolaue the required information by using the

tine, a v

sicoe o7 the straight line approximation nearest the point where
the plotted data ended. The error invroduced by this nrocedure
is not included in tne estimations given in the next Jection-
ncowever, 1t is relatively small since all the curves exhibit a
very small degree of curvature at their end points and the
reguired data is usually not far from the available data. This
procedure is an englineering metnhod to obtain answers whers no
aata is available.

[

i ~. -
ccuracy

Secause tne linearization technigue Is the main Tactor affecting
tne accuracy of the calculat_ong, accuracy 1s discuesed in this
secioion.

To ansver the question, "how accurate are the comsuter results”,
& freme of reference must Tirst be established. CarpaL son

witih avallable leb measured timing data is virtually useless

Tor separvate max, nmin and average error calculation, because

the available data does not consist of measurenents from a

large sample of each relay. The cost of obtaining this data

maizes sucn a method 1mprectical. The alternate solution ic
comparison with a careful hand calculation using the method
utlined in the overate and release memos previously described.
I7 Shis 1s done, answers can be compared one t;” one and the
wllZerences noted. The only guzsstion that remains Zs which
Toilution L=z nore nearly corract on an absolute :a:i:.

Clrot, the JiffTerence to be expected Zetween the comnouter
rezulits and a hand calculation will be discussed.
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Release Times

The maximum deviation of the linearized curves with those
plotted (minimum and maximum) is 1 millisecond (ms) high, the
mean deviation 1is probably less than .1 ms although this is
difficult to determine accurately. The curve Tor average
times 1is 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 devwatlon of .5 amp-
turns low. -A .5 emp—turn low deviation can result in a max
release time deviation of 1 ms high. Since the max deviations
discussed occur at different sections of the graph they are not
additive and resull in a total max deviation possible of

+ 1 ms.

On slow release relays with sleeves, a coarser time scale 1is
used on release time, resulting in an expected max deviation
L 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). However, log-log paper is
used for the plots, giving rise to different deviations for
different time iIntervals. The highest degree of curvature
occurs on the sleeve curves but here the deviation is almost
immeasurable and is the same order of magnitude as the line
width of the grapns. 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 calculetion. Adding the effect of the log scales, it is
estinated 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.

A1l of the above deviations were met in a sample of 24 relays
(L each of the 6 tyves) for which the min, max and average
operate and release times were very carefully calculated by
hand and rechecked several times on sevarate occasions.

The above values give only the expected deviation between the
computer results and the best hand calculation. Considering
the sources of error in making a hand calculation (reading log
scales, intervolating belween lines, extending lines beyond
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their plotted range, etc.) it is not easy to determine which
results are the most accurate on an absolute basis. It does
seem Tair to state, however, that the computer results are
accurate enough for all engineering purposes and most probably

are the best results obtainable with the available data.

The above discussion outlines the assumptions and methcds used
- to reduce the graphical data available to a form that can be
stored in the computer memory. All values are punched on
cards and read in with the program as data, to avecid the pro-
gramming 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 cr modules.
Module. 1 functions as data input and master control. It
directs the program flow by examining the input data for each
relay code in the data deck (one data card ver relay code
except for multiple wound relays which have one card per
winding) and calling for other modules (subroutines) as they
are reguired. 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 known, master control
causes the resulis to be stored on magnetic tape for future
orinting and punching in the formats shown in Figures 3 and 4
respectively. All output data exceot the operate and release
time are read in from the input data cards and repeated for
ease of use only. More data is ounched on the cards than on
the printed format, the extra data being used to make the
cards as useful as possible for any future avplications.

A simplified flow chart for the master control module is given
at the end of this section. The logic structure follows
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 Tor the travel time
of the contacts. This factor is given in the table below:




[;; COLUMN NO.
, 19- 27- Y- _ Y!- _ _79
=12 13-18 20 | 2! 22-26 | 59 30-33 | 3840 | 43-60 61 62-79
TOTAL TOTAL
coIL WINDING OPERATE OPERATE RELEASE
MARGIN CODE NOTE | s ARRANGEMENT CURRENT TIME TIME
ALPHA | NO. MAX | MIN| AVG MAX | MIN | AVG
FIG. 3 - FORMAT FOR PRINTED OUTPUT
[;:COLUMN NO.
t{213{uisis 7-14 15 | 16-19]2 ~ou| 25- | 29- | 3~ - . - -
0 {2! 2 |30 | 3% 36-39 40-44 45-62 63-80
: TOTAL TOTAL
REL TYPE CONTACT REL colL WINDING OPERATE OPERATE RELEASE
0 OR | ARRANGEMENT CODE | NOTE | RES | ARRANGEMENT | CURRENT TIME TIME
0 OR | (NO.)
U ualup|us|ur| ¥ | ™ LB BM| M8 N0.0THER!N0.0THER MAX | MIN|AVG HAX!HIN lAve
I | |
FIG. 4 - FORMAT FOR PUNCHED CARD OUTPUT
UD = DOUBLE WOUND
US = REL WITH SLEEVE
UP = PERMALLOY CORE
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Travel Time in Milliseconds
Breal: 4 Make Make A Brezk

Min. 0.0 1.0
Avg. 1.0 3.0
Max. 2.0 5.0

The program assumes that release times are for breaking a make
and adds the appropriate mes. This means that 1f relezse
times for making a break are desired the following corrections
snould be added to the results given by the program:

r
+
9

},.J-

Correction Factor in Mi illiseconds

Min. 1.0
Avg_ 2.0
Max. 3.0

The Tollowing comment from the release time memo dated July 21,
1938, should be noted: "In certain cases the minimum time %o
make a break contact may be less tnan the time to Treak a make
contact. Tnis would be the case for such combinations as the
110, the 105, the 1-2 contact of 138, etc. When particular
accuracy 1s required, therefore, these data should be reasonably

Operate Calculation on Low Resistance Relays

Some of the relays calculated by this nrogram have very l1ow

resistance coils on the order of 1 to 100 ohms. These relays

are normally used in series with another relay or resistor, for
detection purpcses. Because of the low resistance and resulitant
hign current and power, these relays cannot be operated directly
on Qu volts; however, since it would be futileio attempt a calcu-
lation for every possible series resistance, the program assumes
nc series resistance. This assumption results in very fast
onerate times on the order of 1 millisecond. The onerate times
resulting from sucn relays snould prove valuable for comparing
one relay against the another of similar type, although the
actual time will devend on the series resistance used. The
release times are not scriously affected by the U8 volt assumo-
vion.
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ng modules 2 through 11 perform the following func-
ct
2. Calculates the relesase amp turns from gram load

and stop vin information.

3. Calculates the release time {rom release amp turns
and sleeve metal information.

L. Calculates the B intercepnt for turns, on the max
overate time granhs.

5. Calculates the B intercept for turns, on the min
overate time grapns.

©. Calculates the B intercept for current ratio, on
the max operate time graphs.

7. Calculates the B interceost for current ratio, on
the min operate time graohs.
€. Calculates the eddy current time constant from B

1
nterceot, resistance, and the slone of the turns
a

3. Calculates the total time constant from eddy cur-
rent time constant and sleeve type information.
10. Calculates thes sasturation factor from total amp

turns information.

11. Calculates the electrical operatle time iy
intercept, total time constant and slove of
current ratio grenn.

This modular method of programming is used to facilitate de-
bugging and provide flexibility for change, in case future
avplications may make use of parts of the program.

1™

Error Detection

A speciel error routine in master control causes thez message

[4 N <r . . 4. . N
"IERR = X" (where X is an intezer from 1 to 9 indicating the
crogrem step causing the ﬁrror) to be oprinted at the left nana

marzin of the outout, in nlace of the relay calculation which
vould normally appear there. The program then automatically
pezins on the next calculation without interruotion. This

Teature prevents the entire job from terminating in case an
errocr occurs on a varticulair calculation.

o
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Tre tyvoe of errors that are detected by this routine are:

I cnaracter or characters appear on an
inout data card. (This is performed with the
FORTRAN "Ontion Q" statement.)

2. BSense lights are not turned off after progranm
initializatlon.

. DNegative wvalues of sleeve metal descrintors occur.

= W

Negative value of C note descriptor occurs.

T contact configuration occurs for which
er nhas no associated gram load data.

Ul

O
® o

aepears Tor w%*ch orogrammed operate
time methods do not aoJlx.

. New vage dstector does not advance after last
line on orevious page 1s nrinted.
9. Illegal digit occurs in relay tyve specification
(other than O or 1).
LInout Data
‘ne inout data Tor each relay coil provided to the nrozranm is
tisted below:
1. ZRelay types - The relays are classified either
U type, UA tiyoe, dcuble wound tyne, U type with
sleave, U type with permalloy core or'Y typve.
The tyoe is indicated by a 1 in one of coclumns 1
througzh 0.
2. Contact arrangemsent - The number of make, break,
bresk make, and make break contacts are indicated
by the proper two digits in columns 7 thraugn ik,
The less frecuent contact configurations listed below are indi-
cated by dizits in colwnans 15 and 20 indicating the nuamber of
contactis, and the desiznations below in columns 16 througn 19
and 21 tarough 24 to indicate. the tyne. The allowed configura-
tions are:

MM -~ makxe make
BMM - break make meke

M-M - make before make

M-B - make before break
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PB - preliminary break
PM - preliminary make
. BMB - break make break
MBM - make 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.

L, Preferred codes - A preferred relay is indicated
with 2 P in column 32 and an asterisk in column 34.

5. Turns - The number of turns is given in columns 35
through 39.

6. Resistance - The resistance is given in columns 40
through L4, :

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 minimum operate graph while the multi-
plied set of digits (2,8,10,12,14) indicate corresponding values
from the maximum overate time grapn.

€. Stop pin height - The stop pin height is indi-
cateé by two digits in columns 46 and 47.




10.
11.

12.

13.

14.

15.

inding arrangement - The winding arrangement
for which the times are being calculated is
indicated as P, S or P/S for primary, secondary
or orimary and secondary 1in series aiding,
respectively, in columns 48 through 51 (ZP/S
and UP/S indicate results for zero and unity
coupling respectively - see Section V for
explanation).

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

Nonoperate current - The nonoverate current is
given in columns 56 through 59 if known.

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 through 65 respectively.

Resistance tolerance - The resistance tolerance
is given in columns €6 through 68 if different
from 10%. The number lListed is obtained by
multiplying the resistance tolerance by 10

(i.e., 1% is listed as 10, 15% is listed as 150).

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 511/8 inch armature
CJ = 1/L inch core - .083 armature

A 1l 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.

KNOWLEDGE GAINZD FROM AN INITIAT TRIAL RUN

The results in Anpendix I reonresent the second run of the relay
I On the first run 1

t became painfully obvious that operate

or several of the relays were extiremely excessive, having
d up all the &llotted space with a long string of digits.
turally this anomaly was quickly examined, and in the process




some interesting facts emerged. In total there were nine
relays wnich showed excessive operate times. At first faultly
data was suspected but this proved not to be the case. A
1ittle more investigation and some slide rule work eventually
showed that in all nine cases, the operate current listed for
these relays could not bpe met under conditions of low voltage
(L5v) and maximum coil resistance (nominal + 10% of nominal),
and in fact, two of the relays (the Ul068 primary and secondary
and the Ull33 secondary) could not meet the listed onerate
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
which close under lower than the listed operate current and
these contacts are used to place the windings in parallel.
ince no warning of svecial 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 immediate reference.
Thnis list appears vehind the Y relay section in Appendix I.
A note referring to this section appears by the relay at its
normal location. Also listed are nine additional relays which
have a very large max to min operate time ratio because the
current under 45 volis and maximum resistance conditions only
slightly exceeds the listed operate current. A note explains
in which class each relay belongs.

Miscellaneous Program Facts

The followling facts may aid in glving some feel for the size,
e Tros

complexity and efficiency of th rogram.
Number of input data cards - 2037
Number of FORTRAN instructions - 824
Assembly time - .0891 hr.
Run time - .0234 nr.
Total System time - .1181 nr.

V. DERIVATIONS, SYMBOLS, AND DATA TABLES

Discussion of .Series Aiding Windings

Some U, UA and Y ty

yoe relays are intended to be used with their
primary and secondary ¢

onnected in a series aiding arrangement.

These relays are designated as ZP/S or UP/S under winding
arrangement. Data is given for the operate current of relays




. . BRBBREVIATED FLOW CHART
FOR HELAY TIME CALCULATION PROGRAM

OUTPUT MY TAPE 5.
OPTION 9.

DIMENSION ALL MATRICES.
SET COUNTERS TO ZERO.

READ IN LINEARIZED GRAPHICAL
8 DATA AND ASSIGN SYMBOLS.
DEFINE SPECIAL CHARACTERS

‘

PRINT VALUE OF ERROR COUNTER I MAIN PROGRAM FLOW

| INITIALIZE ERROR ROUTINE

READ VARIABLE DATA FROM NEXT
CARD CORRESPONDING TO A
PARTICULAR RELAY COIL

ANY YES
ERRORS?
NO

LUPDATE CARD AND ERROR COUNTER

THE VALUE OF <0

ISLEV/

>0

=0
1
]

L mswev=y

MATCH ON CNOTE TO DETERMINE
IF CORE TYPE IS CJ,CK,CL OR
REGULAR.

MATCH ON FOTHER TO DETERMINE
HOW MANY SPECIAL CONTACTS
(OTHER THAN B,M,BM AND MB)
ARE PRESENT

‘ UPDATE ERROR COUNTER J

<//////:£:\\\\\\\\vss
{_ ERRORS?
\\\\\T;;//////,

CALCULATE GRAM LOAD DUE TO
FIRST SPECIAL CONTACT

r UPDATE ERROR COURTER
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"~ EHRORS? .~
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REPEAT THE ABOVF STEPS FNR SOTHER
(THE SECOND SPECIAL CONTACT)

|

CALCULATE TOTAL GRAM LOAD
MAX, MIN AND AVG

CALCULATE MAX, MIN AND AVG
STOP PIN VALUES

1S RELA

YES U TYPE WITH

CALL SUAROUTINES AT AND RT TO
CALCULATE ELECTRICAL RELEASE
TIME MAX AND MIN (ERTMAX,
ERTMINY USING THE PROPER

SLEEVE CURVE

[ TOTAL RELEASE TIME AVG = 0.0

SLEEVE?

L

UPDATE ERROR COUNTER

]

ANY
ERRORS?

1S
RELAY
Y TYPE?

UPDATE ERROR COUNTER

ANY
ERRORS?

IS
RELAY

[

PERMALLOY

SET PERMALLOY CORRECTION
FACTOR (PF) = 0.6

TYPE?

SET PERMALLOY CORRECTION
FACTOR (PF) = |

CALL SUBROUTINES AT AND RT TO
CALCULATE ELECTRICAL RELEASE
TIME MAX, MIN AND AVG
(ERTMAX, ERTMIN, ERTAVG)

TOTAL RELEASE TIME
AVG = ERTAVG+|

VL(P

[D1AL RELEASE TIMi
WIN = ERTMIN

TOTAL RELEASE TIME
MAX = (ERTMAX+2)%PF

|

o

i

—
n
-




CALL SUSROUTINES B1,82,83,84,
T2,TCC BND COT T9 CALCYLAT®
TLECTRICAL BPERATE TIMF

MAX, MIN AND 8V

(FOTURY TATHIN, EOTAYG

[
TOTAL AR
TURYT VALYT
>2007?

TOTAL "PERATF TIWF CALL SUBROUTINE ¢ 77 TALCHLATE
HAY = fraTuax k(10 SATURATION FECTIR (SF)

l

TOYAL ADTOATE TYME
Ay = (EATAXYVR(CFYR( 1. 1)

TOTAL D202ATE TIME
SN = (ENTHINYXR( 1L 1)
TOTAL NOERATE TIME
tvg = (E0TrvGYR(1.2)

UPDATE ERRCR COUNTER

PRINT RESULTS FOR AROQVE
RELAY AND STNRE ON TAPE
FOR LATEP PUNCH NG

@ NO

THIS THE
LAST DATA
CARD

YF<Q

END
EXFLUTION

%
O
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connected in this naqnar however, the turns and resistance of
the primary and seconiary are listed sevarately. The operate
time curve is vlotted Tor only a single value of turns and
resigstance, so if these curves are to be used, a method of
reducing a circuit conta’n_ng the orimary and secondary in
series a2iding, to a circuit with an equivalent single coil
must be found. The desired transformation is shown in Figure 5,
with each relay coil shown as a resistance (R) in series with an
inductance (L) having (M) turns and mutual inductance (m).
P _—— = = -
' Rp LPJNP | RS szMg | ’ r LN I
b A | | R BF
L. rﬂ '
e e e § o — e - L_-___--_——l
RELAY coILS :::j;> EQUIVILENT RELAY
G~
[+

<

Va ( ‘f@v)

FIGURE 5

s case, ”vqu‘vaTe t", means equivalent for operate time
egtions. The wire sopring relay book (K(b509, page VII- 7)
two conditions for ethvaLGHt overate and release time

rcuits. These are:

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

2. The amp turns
same at t? 1

e vne transient. - This insures
equivalenu magne

NxI) of eacnh circuit must be the
P
ic Torce through the armature.

Condition (1) will be met if the two circuits are electrically
equivaient. Zor series alding circults this.requires:

L=Iop+ Ls + 2m and R = Rp + Rs
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where the p and s subscrints denote primary and secondary res-

pectively, and the mutual inducitance m, equals k ~LpLg . 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 = KN?
we have for condition 1,

KN? = K(N,° + N ° + 2KN,Ng)

I

or eg 1) A) W =+Np? + Ng2 + 2KNplNg
B) R =Rp + Rs

Condition 2 will be nmet if teady state ampere turns of
each circuit are equal. Thls regulr

f\

Ny + Ng)I = NI

substituting eq 1)

(Np + Ng)Vg _WNy% + N + 2KlipNs ¥

or eg. 2)
:I‘O + ?\C‘ ..
V = VB = rlvB
,\/Jrz + N2+ 2"T\lods
Thus, equation 2 dictates that the equivelent circuit will not
have a U8 volt battery but rather a battery equal to 43 times
the fector
N,, + N
F, = ) s

JIoZ L NZ ¥ 2kl Ng

now in somewnat of a dilemma becausc the value of k is

inown and measurements would have tc be performed on eac

ay, indivi duaWTV, to determine it. It can be shouwn,? !
3

that k is constrained to lie vetween -1 and 1.

id, Analysis of Electric Circuits, McGraw-Hi
1959, rage 590.

Brenner and Jav
Book Company, I

Ko
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case X is positive and therefore lies between

series aiding

O and 1. Thus, we can get a good feel for the effect of k by
calculating times for 1220 and also k=1l. Both values are

1listed in the print-out and if the answer nust be known more
oreciscly than She Jl;ferenﬂe vetween the two, k can be measured
anc’ a nand calculation mad

The equations Tor both cases are given below considering k=0
first.

Witn =0 equatlion 1 becomes

eq. (la) =~ A: N =+H,% + Ng3

B: R =R, + Rg

X N ~

ec. (2a) vt B

. N- L N

oF, =R TS

V424 Hg2

It is iInteresiing to note that the ratio 7, is maximum when
Ny = Mg (when it eguals the sguare root of 2) and asnproaches
1, as [, and lg grow further apart. Since Ny and g are often
of the same order of megnitude, this factor must be taken into
account. The factor i enters the onerate time calculation via
determination of the current ratio (i /Ldn) where i is the operate
current listed iIn the relav book and Ige is I' as shovn in Figure 5
above. Since I' = (F, x Vg)/R, the adjusted current ratio
using a2 4C volt battery to calculate Igs, would be i/(F, x Ige)
or (/7 )(1/Igc)-

For minimun programmlq” effort, i/F, 1is read in as data for
overate current, rather than an-“b the srogram detect the P/S
condition and aqguot the bpattery voltage by Fy . This means
i/F; will be printed as the cperate current for P/S coil

arrangenents rather than i. Equations. (Qa) & and B, specify the
value of turns I, and resistance R used for ZP/S coils. The
above discussion for i (onerate current), also appnlies to the
nonovnerate current.
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and equation 2 becomes:

].\I - 1\\"‘ \
2p)Y V =( 2P TSy, =V
(20) <Ng T,/ BT B

=1

Because ¥, equals 1, the value of operate current i, will be
the operate reaudhob value listed in the relay book for UP/S
coils. Ecquations (lo) A and B specify the value of turns N,
and resistance R, used for these coils.

Discussion of Parallel Windings

Some relays in the U type relay book provide for windings to be
connected in parallzl for onerate and release. In all but a

few cases, data is zlso provided to determine operate and release
characteristics for each winding alone. For the salke of complete-
ness, the feasipility o7 nroviding an analysis for parallel
windings, similar To the one above for series windings, 1s
investigated.

The desired transformetion is shown in Figure 6 using the same
netation as the series case.

- RELAY Co1LS EQUIVILENTRELAY

I _______

i v" v Yy .W I l |

| Re yf Neste | L AMA— -

I . I l

AAMM 200118 l ‘ R N,L i
LR L | T
L S Ns , s I L - — —
& ‘4} ® I/
Zin \Y4
I
Ve (48v) 1|

See eqs. 3 and 4 for transformation equations.

FIGURE ©

Secauce it Is the simolest, the case for k=0 is di
Tc meet condition 1, we find the value of R and L
cal equivalence. Tais can be dons if the input in
of the original circuit is "known.

scussed first.
for electri-
ipedance (Zip)
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For k=0
7. (Rp + ja)Lp)(Rs + JuLg) A+ juD
in = ; =
Rp + Rg + (LD + Lg)jo c + jwD
where = RpRs - L Lg

A
C
D

= Rp + RS
= Lp + Lg
To find the value of L/R we rewrite Zip in the form,
Zip=m /8 =mcosd + jm sind

wnere in our case

m =+ (A2 + B2)/(C2 + D?)

TAN-' (wB/A) - TAN™*(wD/C)

. ©
I

R =m coss

ol = m sine
.. wL/R = m sing/m cosd = TAN(®)
expanding
©L/R = wBC - wDA
AC - ofBD
now
. .
L B - DA (Ry+Rg ) (RpLg*tRglp) - (Lp+Llg) (RpRg-0°LpLy )
5= =

AC - szD (Ro +RS)(R Rg-w L Lg) + ©®(RyLg+RgLy ) (Ly+Ly)

Since the L/R ecuality controls the transient calculations, it
is fair to make a nigh Trequency approximation for simnlifica-
tion.
Allowing w to grow large we have,

(LD-+LS)(LpLS) _ ' L_D + Lg
- 2 2 - -

£

ol
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substituting
I = KN®2
we have

N2/R = S
' Rg (Np2/Wg?) + Rp(NSZ/sz)

So, for Condition 1 we can pick
eqg. 3) A) N Z/Np2 + N 2

and B) R = Rg(N,2/Ng?) + Ry(Ng2/N,?)

To meet Condition 2 the above equations require:

NyI, + NgIg = NI
(No N Ns™ Va = VN 2 + Ng2 V
—_—t B — -
Rp " Rg Rg (Mp2/N®) + Ry (Mg?/N?)
or ) s
2 2
oq. i) - ;<NDRS + NSRDX Rg(Np"/Ng®) + Ry (Ng*/M, )\)V
Rofs > /N2 + Ng2 B
= F, Vg
Y * N R 2 2 ) 2 2
where F, = N R, + N.R, < Rg (M,2/N2) + Ry (N 2/N,2)-

RpRg VIp® + Wg® 7

Note that equations 3 and L describe one of many possible
equivalent circuits possible depending on what value is chosen
for N.

Because of the complexity of ¥;, the approximation used in
deriving it, and the relative few occurrences of P//S type
coils, this calculation is not included in the progran.

When k=1 the equations become even more complex and hence
this calculation is also omitted.

MEAWING OF SYMBOLS USED IN THE PRCGRAM

RT - -Release Time
ERT - Electrical Release Time

AT - Ampere Turns
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TGL - Total Gram Load

i3TP - Stop Pins

ATC - Amp Turns Calculated

TC - Time Constant of Energizing Winding
TTC - Total Time Constant |
SMI - Small i (operate current)
BCI _ Big I (actual DC current)

RI - Ratio of i/I

BT - B Interéept for turns

BT - B Intercept for i/1

SE - Saturation factor

SEFC - Saturation factor calculated
CF - C note factor (core tyne)
TOT - Total Operate Tine

EOT - Electrical Operate Time

CcoT - Calculated Ogerate Time

GRAM LOAD ASSUMPTIOLS

(In order of most frequent occurrence)

Gram Load
Configuration Min Max Avg How Obtained

MM 85 150 240 Graph ES-U456602 in the
release time memo.

BMM 115 190 300 Granh ES-U456602 in the
release time memo.

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

M-B 65 110 180 Granh ES-U456602 in the
release time memo.
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Gram Load

Configuration Min 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 MB+M
[ PBM 50 100 200 2 * PM

BM-M 88 137 229 B + M-M

Back Tension 28 70 4.0 Release time memo

Correction Factors for Core Type (C-Note)

Source - Unpublished Relay Groun Training Memo

Time Correction Factor

C-Note Core Tyoe Operate Time Release Time
c3  5/16 x .125 1.35 (U Operate) Same as U Release
' CK 1/4 x .125 1.25 (U Operate) Same as U Release
CL 1/4 x (083 1.15 (U Ope_rate) 6 (U Release)
- Permalloy Same as U Operate .6 (U Release)

The above factors (f) should be applied as follows:
. Min Times - £ (minimum electrical time)
Max Times - £ (maximum total time)

VI. COMPUTER RESULTS

The results of the second computer 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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reiays in the Tormat given in Figure 3, page 15. A copy of
this outout is attached as Appenq1w I. A deck of ﬁunched
cards vas obtained, with each card containing the above inTor-
nation in the Tormat given in Figure 4, page 15. This deck
can be oblained from the author if a reorganized print-out,

or innut data for a selection vrogram is reguired.

VII. SUMMARY AMND CONCLUS ONS

A computer nrogram to calculate max, nin and averazge overate

ané release times of U, UA and Y typne relays has been written,
depugged and used to generate hard cooy output in the form of

a orinted 1ist &nd a deck of punched cards. OFf the four goals
established as a measure of a °ubcess’ul project, preliminary

use of tde r“salts indicates at least two have been accomo+1 hed.

1. Precise oserate and release times easily
Obtainable.
2. Reduced design and analysis time of circuit
changes involving these relays. :
If the remaining two goals (1 - a common data source available
to all interested persons and, 2) - creased design and aznaly-
sis accuracy of circult changes involv1n¢ these relavs). are to
be accamolished, the results must find wide distribution amcng
ad yoe relay users and should carry verification from the

Concerning the latter, it is honed that high interest fromn
users will encouraze the relay groun to use these results as a
basis for IZssuing standardized data.

c+

pears that the computer results presented in
11 be useful to design and analysis personnel,
ccurate and ranid circuit work.

In any event it ap
this menorandum wi
asatool for more a

‘&/ g, /2444n4%4¢

CB-5512-BP-BRB B. PERKINSON
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Data and Procedure for Estimating the Overating Times of

Lron U Typoe Relays, July 1, 1933; and Data and Procedure

for Estimating the Releasing Times of Iron U Tyoe Relays,

July 21, 1938; 332-B-2-3-Pds.
Computer Abstract Bulletin.

Buckingham, R. A., Numerical Methods, Tandem; Sir Isaac
Pitman and Sons, Ltd.

Brenner and Javid, Analysis of Electric Circuits, McGraw-
Hill Book Company, 1959, sage 590. ’




APPENDIX I

Max, Min and Average Operate and Release Times

This appendix contains the computer calculated results of all

U, UA and Y type relay times. The following factors should be

of U, UA and Y Relays

noted refore 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

Operate currents listed are readjust values,
except on relays wilth primary and secondary in
series aiding {ZP/S), zero coupling. On these
relays a correcticn factor, ¥,, has been applied.
(See Section V for explanation.)

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 require
a series resistor which lowers the voltage. (See
page 16 for explanation.)

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 heold and release current values
applied, on release times.

The following notations are used:

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

An A, following the relay code indicates: use with

"relay group approval only.
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A p, under winding arrangement indicates: primary
coil.

An s, under winding arrangement indicates: secon-
dary coil.

A (U,Z2)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: less than
4 ms high.

All others: + 1 ms.

Operate Times -

Times less than 100 ms: + 1 ms.

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



SINGLE WOUND U TYPE
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CCccCCccCccCcctccctCcCcCCcCCcCCCcCOcCOCCcCcCCCCcCcOCCcCcCcCcCcCcCcCcCccocccccccaea

WNDG OPERATE OPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
S0 % 2500 9.8 49.4 8.3 17.1 19.6 2.5 7.8
51 % 1500 16.0 45,2 8.4 17.3 18.2 2.5 7.8
52 * 1500 19.0 58.1 10.2 21.3 18.5 2.5 8.1
53 % 2500 9.7 48.4 8.2 16.9 5.5 2.5 4.0
54 % 2500 10.4 554 8.8 18.3 18.4 2.5 7.1
‘56 % 2500 8.8 41.0 7«4 15.0 221 3.0 9.4
57 #* 950 15.0 21.2 3.7 8.0 21.C 2.7 8.6
58 % 2500 10.7 58.6 9.1 19.0 17.7 2.5 7.1
59 % 700 29.5 29.4 6.4 13.3 16.6 2.5 7.1
60 2000 14.1 . 59.1 9.0 18.9 19.6 2.7 8.6
61 700 17.0 16.6 3.5 7.0 21.4 2.8 5.0
62 450 11.4 T.6 2.9 3.8 37.6 7.5 17.5
63 2500 8.7 40.2 7.3 14.8 23.7 3.4 10.5
64 * 700 15.5 19.6 4.0 8.1 1.6 2.5 7.1
65 * 700 19.5 19.6 4.0 8.1 18.6 2.5 7.1
66 * 2500 6.0 24.1 4.6 9.5 37.0 7.5 17.5
67 * 700 17.0 16.6 3.5 7.C 26.9 4.0 11.8
68 * 700 26.0 26.5 So4 1l.6 2C.C 2.7 8.6
69 * 950 , 24.5 30.1 5.2 10.7 19.3 2.5 8.1
70 7G0 19.5 19.6 4,0 8.1 18.9 2.5 Te4

- 71 700 24.0 24.7 4.9 10.4 17.3 2.5 7.1
72 700 13.0 12.0 2.9 4.9 32.5 6.1 14.7
73 % 700 20.0 20.2 4.1 8e3 20.7 2.8 8.5
74 % 700 18.0 17.7 3.7 Te5 32.0 6.1 16,7
75 % 1500 10.5 25.8 5.0 10.4 36.3 7.5 17.5
76 450 36.5 23.9 6.2 12.9 7.3 2.5 4.2
77 2000 15.5 69.6 10.2 2l.6 2C.0 2.7 8.6
19 * 700 20.5 20.9 4,2 8.6 19.8 2.7 8.6
80 2000 17.0 84.6 11.5 25.1 16.3 2.5 6.7
81 * 9§50 20.5 23.6 4.1 8.6 18.6 2.5 7.1
82 7C0 12.7 11.7 2.9 4.8 29.3 4,8 13.3
84 700 25.5 26.1 5.3 11.3 23.4 3.2 10.2
86 700 24.5 25.1 5.1 10.7 19.6 2.7 8.6
87 700 16.0 15.4 3.4 6.4 23.6 3.1 g.8
88 % 700 32.0 31.0 7.2 1l4.6 16.5 2.5 7.1
92 700 23.5 24.3 4.8 10.1 17.3 2.5 7.1
93 700 21.5 22.1 4.4 9.1 18.6 2.5 7.8
95 2500 11.0 61.7 9.4 19.7 25.4 3.5 11.2
98 %= 950 22.0 26.1 4.5 9.3 20.2 2.7 8.6
99 950 24.5 30.1 5.2 10.7 28.6 4.4 12.9

100 1000 21.0 36.2 7.7 15.8 19.0 2.7 8.6

101 % 700 17.0 16.6 3.5 7.0 22.5 3.0 9.4

104 950 21.C 2445 4.2 8.9 25.7 4.0 11.9

105 =* 2500 9.5 46.5 8.0 16.5 24.1 3.4 10.5

106 700 21.0 21.5 4.3 8.8 18.5 2.5 7.3

107 4000 6.5 53.5 8.4 17.5 32.5 6.1 146.7

108 * 2500 9.6 47.5 8.1 16.7 26.5 4.0 11.9

109 # 1500 14.9 41.1 7.8 - 15.8 16.9 2.5 7.1

112 * 700 11.6 10.6 2.7 4.4 33,7 6.1 14.7

113 * 2500 7.0 29.4 5.4 11.6 41.1 9.8 2C.9

114 * 2500 9.2 44,0 7.8 15.8 36.6 8.0 18.4

115 * 2500 9.9 50.4 8.4 17.3 18.6 2.5 7.1




WNOG OPERATE OPERATE TIME RELEASE TIME

CODE - RES.  ARNG CURRENT  MAX MIN AVG MAX MIN AVG
118 500 36.0 2444 5.8 12.4 7.5 2.5 4.1
119 % 700 14.9 14.0 3.2 5.8 27.3 4.0 11.9
120 * 2500 7.9 34.9 6.3 13.2 24.9 3.4 1045
121 10C0 21.5 37.0 6.5 16.3 18.3 2.5 7.4
122 % 2500 9.9 50.4 8.4 17.3 26.7 4,2 12.4
123 2500 " Te5 32.4 5.9 12.5 27.3 4.0 11.9
129 1000 13.3 21.6 4,6 9.2 25.6 3.5 11.1
130 2500 8.3 37.5 6.8 14.0 22.5 3.C 9.4
132 700 16.5 16.0 3.5 5.7 36.3 7.5 17.5
133 * 2500 10.4 55.4 8.8 18.3 27.7 4,8 13.3
134 1500 19.0 58.1 10.2 21.3 166 2.5 7.1
135 700 21.0 21.5 4.3 8.8 26.7 4.2 12.4
136 700 16.5 16.0 3.5 6.7 22.9 3.0 9.4
138 * 700 23.5 2443 4.8 10.1 21.1 2.9 .2
139 700 18.0 17.7 3.7 7.5 22.1 3.0 9.4
140 700 22.5 23.3 4.6 9.6 20.3 2.8 8.9
141 * 950 17.5 19.0 3.4 7.1 36.3 7.5 17.5
142 %= 2500 8.9 41.7 7.5 15.2 28.9 4.8 13.3
143 % 2500 8.3 37.5 6.8 14.0 32.5 6.1 14.7
144 % 950 2C.5 23.6 4,1 8.6 18.6 2.5 7.1
147 700 22.5 23.3 4.6 9.6 18.0 2.5 7.3
148 % 25C0 8.5 38.8 7.0 lb.4 29.3 4.8 13.3
149 950 18.5 20:4 3.6 7.7 28.9 45,8 13.3
150 1000 9.5 14.3 3.5 6.1 20.0 5.4 1l.4
151 950 16.5 20.4% 3.5 7.7 35.7 7.5 17.5
152 4000 5.2 3643 6.5 13.4 30.3 4.8 13.3
153 4000 6.9 60.6 9.C 18.8 29.3 4.8 13.3
154 4000 5.0 34.2 9.2 12.8 20.0 5.4 1ll.4
155 700 28.5 28.4 6.1 12.8 T4 2.5 4,2
157 * 2500 8.1 3602 6.6 13.6 32.5 ol 14,7
158 % 2500 7.5 32.4 5.9 12.% 37.0 7.% 17.%
159 1000 15.5 26.6 5.3 11.0 25.7 4.0 11.9
162 % 950 17.0 18.3 3.3 6.9 32.5 .1 14.7
164 * 2500 8.3 37.5 6.8 14.0 35.0 7.5 17.5
165 % 950 18.0 19.7 3.5 T4 15.7 3.9 9.1
166 * 1500 12.4 32.1 6.1 12.8 26.5 4.C 11.9
167 1000 17.0 29.4 5.9 12.4 20.0 2.7 8.6
168 * 700 18.5 18.3 3.8 7.7 32.8 6.5 15.6
171 2500 8.5 38.8 7.0 l4.4 26.1 4,0 11.9
173 * 2500 9.1 43,2 7.7 15.6 24.1 3.4 10.5
175 2500 7.8 34.3 8.3 13,1 21.6 5.0 12.1
176 1500 16.5 47.3 8.6 17.9 27.6 4.2 12.4
177 * 1500 18.0 53.9 9.5 19.9 17.3 2.5 7.1
178 1500 18.0 53.9 9.5 19.9 19.9 2.5 Be4
179 * 950 18.5 20.4 3.6 7.7 22.1 3.0 9.4
180 * 950 15.5 16.2 3.0 6.1 37.0 7.5 17.5
181 950 19.5 22.0 3.8 8.2 19.86 2.5 7.8
182 1000 11.0 17.1 3.9 7.3 20.6 4.2 10.9
183 350 23.5 28.5 5.0 1C.!1 17.1 2.5 7.1
185 % 2500 6.9 28.9 5.3 11.3 41.1 9.8 20.9
187 15C0 12.8 33.6 6.3 13.3 21.3 3.0 9.4
188 * 1500 17.5 51.6 9.2 2.5 6.5

[l el cnllf culll ool enlll aolll el endl collf il el sl ol codlt cndll cnfll enill il endll confll cofll cndll cndll sndll ol el il el el ol canlll ool el ol conlll il andll il enll ol ol codll andll ol codll el codll ondll il cunflf
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WNDG OPERATE OPERATE -TIME RELEASE TIME

CODE RES ARNG CURRENT  MAX  MIN  AVG  MAX  MIN  AVG
18¢ * 2500 9.6 47.5 8.1 16.7 23.7 3.4 10.5
190 2500 9.6 47.5 8.1 16.7 32.2 6.5 15.6
191 1000 13.2 21.4 4.5 9.2 26.9 4.0 11.9
192 * 950 20.0 22.8 4.0 Be4 2645 4.0 11.9
193 700 18.0 17.7 3.7 7.5 20.8 2.7 8.6
194 1000 17.0 29.4 5.9 12.4 17.3 2.5 7.1
195 1000 13.5 . 22.0 4.6 9.4 26.9 4.0 11.9
196 300 46.5 11.5 2.0 4.0 19.8 2.5 7.8
197 1500 - 12.6 32.8 6.2 13.1 23.7 3.4 10.5
198 950 15.0 15.5 2.9 5.9 1.7 3.2 8.6
199 * 2500 10.4 554 8.8 18.3 23.7 3.4 10.5
200 * 2500 3.9 50.4 B.4 17.3  20.4 2.7 8.6
201 950 13.8 13.9 2.7 S<4 29.3 4.8 13.3
202 - 1500 19.0 58.1 10.2 21.3 16.7 2.5 7.1
203 220 28.0 8.9 3.0 4.2 32.8 6.5 15.6
204 220 31.0 10.2 3.1 4.6  29.1 5.0 13.7
206 2500 9.1 43.2 7.7 15.6  21.5 3.0 9.4
207 * 2500 . 6.8 28.3 5.3 11l.1 30.3 4.8 13.3
208 500 20.0 l4.1 3.3 6.0 28.9 4.8 13.3
209 500 21.5 15.4 3.5 6.5 23.7 3.4 10.5
211 220 35.0 11.9 3.3 5.1 28.9 4.8 13.3
213 1500 12.3 31.7 6.0 12.7 28.9 4.8 13.3
214 2500 9.6 47.5 8.1 16.7 28.5 4.8 13.3
216 * 2500 7.2 30.6 5.6 12.0 33.1 6.1 l4.7
217 % 1500 10.5 25.8 5.0 1044 32.5 6.1 l4.7
218 * 2500 64 26.2 - 4.9 - 10.2 32.5 6.1 14.7
219 %= 95¢ 17.5 15.0 3.4 7.1 29.3 4.8 13.
220 * 950 18.0 19.7 3.5 7.4 29.3 4.8 13.
221 "1500 22.0 72.2 12.3 26.5 11.5 2.5 5e
222 2500 9.7 48.4 8.2 16.9 15.6 2.5 7.
223 * 2500 7.0 29.4 Se4 11,6  27.7 4.0 11.
226 % 400 47.0 18.2 3.4 7.2 17.3 2.5 7.
227 2500 10.5 56.5 8.9 18.6 17.5 2.5 7.
228 950 33.0 46.7 7.3 15.7 2l.4 2.8 9.
230 220 26.0 8.2 2.9 4.0 12.1 2.5 6.
231 % 700 19.0 18.9 3.9 7.9 11.5 2.% 6.
232 1300 11.0 20.9 4.5 9.1 28.9 4.8 13.
233 1775 8.5 25.4 5.2 10.6 36.6 8.0 18.
234 * 700 18.0 17.7 3.7 7.5 28.9 4.8 13,
235 450 22.5 17.1 4.0 T.2 20.2 2.7 8.
236 * 2500 8.6 319.5 7.1 l4.6 21.0 2.7 8.
237 2500 8.7 40.2 7.3 14.8  24.5 3.4 10.
238 950 18.5 20.4 3.6  T.7 22.1 3.0 9.
239 2500 7.2 30.6 5.6 12.0 26.9 4.0 11.
240 450 16.5 12.1 3.3 5.1 35.7 1.5 17.
241 1000 16.0 27.6 5.5 1ll.4 25.3 4.0 11.
242 450 17.5 13.1 3.4 5.4 32.5 6.1 l4.
243 1000 . 16.0 27.6 5.5 1l.4 2C.2 2.7 8.
251 700 16.0 15.4 3.4 6.4 22.0 2.9 9.
252 450 19.0 14.2 3.6 5.9 32.0 6.1 l4.
254 % 700 16.5 16.0 3.5 6.7 29.3 4.8 13.
255 950 22.0 26.1 4.5 9.3  23.7 3.4 10.

CCCCCcCCcCCCCtCCCcCCCOCCCcCCCcCOCCCccCcCOoCccCcCcocCcacccccccccccocaccccccca
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cCcCCCCccCcccCCcCcocococcocCccCcococococoocococCoCcCcccccccoccCcocaocccaccococcoc

]

HWNDG OPERATE OPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
256 950 19.0 21.2 3.7 8.0 28.9 4.8 13.3
258 2500 © 10.6 57.6 9.0 18.8 20.2 2.7 8.6
259 * 2500 9.0 42.46 7.6 15.4 28.9 4,8 13.3
263 1500 10.90 24.1 4.7 9.8 28.9 4.8 13,3
264 1500 12.0 30.6 5.8 12.4 2645 4.0 1.9
265 15C0 9.6 22.8 4.5 9.3 37.0 7.5 17.5
267 650 19.5 17.5 3.6 7.2 36.6 8.C 18.4
268 1500 11.8 29.9 Se7 12.1 21.5 3.0 9.4
269 1500 12.4 32.1 6.1 12.8 26.5 4.0 11.9
270 * 2500 7.9 34.9 6.3 13.2 32.0 6.1 l4.7
275 % 2500 9.5 46.5 8.0 16.5 20.2 2.7 B.6
276 400, 30.0 11.0 2.1 4.3 32.1 5.2 1l4.3
277 2500 8.7 4042 7.3 14.8 32.8 .5 15.6
278 450 19.5 l4.6 3.7 6.1 28.9 4,8 13.3
279 450 18.0 13.5 3.5 5.6 29.3 4.8 13.3
280 150 45.0 5.4 1.5 2.2 21.6 5.C 12.1
281 150 : 53.5 6.9 1.7 2.6 21.1 5.0 12.1
284 1000 17.5 30.3 6.1 12.9 17.1 2.5 7.1
285 950 14.5 14.8 2.8 57 41.1 3.8 20.9
286 950 15.0 15.5 2.9 549 33.1 6.1 l4.7
287 950 18.0 19.7 3.5 Tet 16.6 3.4 9.1
288 % 950 18.0 19.7 3.5 7ok 16.1 3.2 8.5
291 10C0 13.4 21.8 5.9 9.3 25.3 3.4 10.5
293 700 16.5 16.0 3.5 &7 36.3 7.5 17.5
297 25C0 8.1 36.2 6.6 13.6 25.6 3.5 1ll.1
298 - 200 47.5 10.9 2.7 4.6 11.1 2.5 6.2
299 700 20.0 20.2 4,1 8.3 13.6 3.1 7.6
301 450 21.0 15.8 3.8 6.6 22.0 3.1 9,7
302 2000 6.3 17.9 3.6 7.3 37.6 7.5 17.5
305 220 23.5 7.3 2.8 3.7 27.5 3.6 11.7
308 2500 7.0 29.4 S.4 11.6 26.9 4.0 117
309 25C0 6.3 25.7 4.8 10.0C 20.0 5¢4 ll.4
310 700 20.5 20.9 4,2 8.6 2642 3.6 11.5
311 % 950 23.0 27.7 4.8 9.8 11.7 2.5 645
312 700 22.0 22.7 4.5 9.3 19.9 25 B.4
312 350 31.0 16.9 4,2 7.8 18.8 2.5 7.8
313 1000 14.7 24.7 5.9 1C.3 19.6 2.5 7.8
314 1000 25.0 42,6 9.4 19.6 16.4 2.5 7.1
316 145 22.0 Sel 2.7 3.0 37.0 7.5 17.5
317 2500 9.9 50.4 8.4 17.3 38.8 7.8 18.5
318 2500 11.1 62.8 9.5 19.9 17.5 2.5 7.1
319 1000 15.5 26.6 5.7 11.0 14.0 2.5 6.7
321 2500 8.1 36.2 6.6 13.6 24.5 3.4 10.5
322 450 18.0 13.5 4,1 5.6 25.1 3.5 11.0
323 145 60.0 1l.4 3.6 6.0 16.4 2.5 7.1
324 145 60.0 11.4 3.6 6.0 16.5 2.5 7.1
325 350 35.0 18.4 4.6 9.2 17.1 2.5 7.1
326 950 18.5 20.4 3.6 7.7 32.0 6.1 l4.7.
327 950 21.0 24.5 4.2 8.9 29.1 5.0 13.7
328 1500 13.7 36.8 6.9 14.3 20.0 2.7 8.6
330 2500 11.6 68.1 10.0 21l.1 20.0 2.7 8.6
331 2500 8.0 35.5 6.4 13.4 3.5 1l.1

25.6




cccccacCccccCccCcCcroccCcCcoCcCcoTCcCcCceoccdcococCcoccocccoccCcccoccccocccccccocaccaccca

WNDG OPERATE OPERATE TIME RELEASE TIME

WUV N VIO C OO~ ~D O t= DN WL DN

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN ANG
332 25C0 8.9 41.7 7.5 15.2 21.2 2.8 9.0
333 * 1500 l4.4 39,3 7.4 15.1 17.3 2.5 9!
334 700 16.0 15.4 3.4 6.4 26.5 4.0 11.9
338 % 700 19.5 19.6 4.0 8,1 17.7 2.5 7.1
339 10C0 2445 41.7 9.2 19.1 17.7 2.5 7.8
340 * 2500 7.6 33.0 6.0 12.7 14.2 3.1 Ta6
341 700 20.0 20.2 4.1 8.3 20.2 2.7 §.6
342 2500 7.8 34,3 6.2 13.1 31.3 5.0 13.8
345 34 74.5 5.1 2.8 3.2 23.7 3.4 1C.5
349 450 18.0 13.5 3.5 5.6 29.3 4.8 13.3
351 % 700 19.5 19.6 4.0 8.1 5.5 2.5 4.0
352 1000 12.7 20.5 4,4 8.8 29.3 4.8 13.3
355 220 26.5 8.3 2.9 4.1 32.8 6.5 15.6
357 1000 16.0 27.6 5.5 1l.4 22.9 3.4 10.5
358 700 20.5 20.9 4,2 8.6 26,3 3.5 11.0
360 2500 11.7 69.2 10.1 21.3 21.6 3.1 9.7
361 2500 7.0 29.4 5.4 11.6  27.3 4,0 11.9
363 10C0 23.5 40.0 8.8 18.2 24.8 3.5 1l.1
364 10060 28.0 47.5 1C.7 22.5 23.1 3.2 10.2
366 7C0 22.5 23.3 4.6 9.6 34,2 6.3 15.8
370 400 15.5 T4 2.5 3.5 33.1 6.1 14.7
371 2500 11.3 64.8 9.7 20.4 10.8 2.5 5.7
372 700 2C.0 20.2 4.1 8.3 25.7 4.0 11.5
378 400 27.5 9.9 2.0 3.8 32.5 6.1 14.7
380 400 60.0 22.0 4.6 9.6 23.5 3.2 1C.
382 760 29.5 29.4 6.4 13.3 16.6 2.5 T
383 2500 11.4 £5.9 9.8 20.6 18.4 2.5 7.
384 1500 15.0 41.5 7.8 15.9 20.6 3.0 9.
386 * 2500 9.6 47.5 8.1 16.7 23.7 3.4 10.
387 2500 8.5 38.8 7.0 l14.4 12.1 2.5 6.
388 1000 23.0 39,2 8.7 17.7 7.7 2.5 4,
390 220 38.0 12.6 3.5 5.6 20.9 2.8 9.
391 700 18.0 17.7 3.7 7.5 24 .1 3.4 10.
393 200 58.0 12.6 3.1 6.0 9.1 2.5 5.
394 2500 6.7 27.8 5.2 10.9 39,5 7.9 18.
395 2500 9.2 44.0 7.8 15.8 23.2 3.1 9.
404 2500 10.1 52.4 8.5 17.7 29.1 5.0 13,
407 * 2500 5.8 23.0 4.4 9.1 33.7 6.1 14.
408 2500 6.7 27.8 5.2 10.9 31.8 5.0 13.
410 1500 13.0 34.4 6.4 13.5 17.1 2.5 6.
415 450 18.5 13.8 3.6 5.7 26.9 4.0 11.
417 2500 9.3 44 .8 7.8 16.0 19.0 2.5 7.
419 * 700 14.8 13.9 3.2 5.8 37.0 7.5 17.
420 700 16.0 15.4 3.4 6.4 32.5 6.1 léa.
421 % 700 12.3 11.3 2.8 4.6 36.3 7.5 17.
422 * 700 13.7 12.7 3.0 5.2 41.1 9.8 20.
473 450 18.0 13.5 3.5 5.6 36.3 7.5 17.5
424 660 44,5 2l.6 2.4 4.9 29.1 5.C 13.7
425 % 950 16.0 16.9 3.1 6.4 35.7 7.5 17.5
426 * 700 18.0 17.7 3.7 7.5 26.5 4.0 11.9
430 700 31.0 30.4 6.9 lé4.l 23.9 3.2 10.2
432 7C0 30.5 30.0 6.7 13.8 20.9 2.9

9.2
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CC'_'CCC:CCC:CCCCCCCICCCCCCCCCCCCCCCCCCCCCvCC‘.‘CC.‘CCCCCCCCCCCC

CODE

433
434
435
437
438
4139
440
441
442
444
445
447
450
451
452
456
457
459
460
461
470
474
4717
480
482
485
488
489
492
493
494
495
496
497
499
500
502
503
504
505
506
510
515
516
517
519
520
521
522
5213
530
531

I

4 3t s 4k 4k

*

It #* 3 4t 2*

% 4 3+

3+

RES

235
350
350
1500
1500
7G0
25C0
2500
16CO
25C0
2500
2500
2500

1000

2500
2500
1500
1500
15C0
15C0
34
1CCO
700
1000
10
7C0
1500

. 200

1060
950
2C0

15C0
700
700
950
700
400
700
950
950
400
200
7090
700
700
700
950
7C0
700

1500

25C0
145

WNDG GPERATE
ARNG CURRENT

63.0
48.5
56.5
13.2
12.9
18.5
8.3
10.7
17.0
12.0
8.7
4
10.6
25.5
10.3
7.0
13.5
10.2
10.6
8.9
80.0
2445
22.5
13.2
1C0.0
28.0
15.5
50.0
24.5
24.0
41.5

16.5

22.5
22.5
19.5
21.0
38.5
26.0
15.0
19.5
32.5
28.5
20.0
15.5
36.0
22.5
12.9
20.5
17.0
11.0
8.7
33.0

OPERATE TIME

MAX

9.3
13.0
15.6
35.1
34.0
18.3
37.5
58.6
29.4
72.3
40.2
45.6
57.6
43.4
54.4
29.4
36.1
24.8
26.1
2C.7

5.2
41.7
23.3
21.4

3.3
2843
43.2
11.3
41.7
29.3

9.8
47.3
23.3
23.3
22.0
21.5
15.0
265
15.5
22.0
12.1

6.1
20.2
14.7
33.9
23.3
12.9
20.9
16.6
27.3
402

6.9
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RELEASE TIME

MAX

15.9
11.0
10.8
20.0
18.2
25.7
36.3
17.7
29.3
25.6
21.7
32.8
17.7
15.9
15.0
27.3
21.5
26.5
29.3
41.1
29.1
21.6
26.9
13.9
41.1
21.5
1.7
31.0
21.6
28.7
24.3
10.2
15.6
13.8
1.3
21.5
28.9
18.8
16.5
16.3
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11.0
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cCcCccCcCccCcCcccccQCccccocccocccococcocooceoccccocaocccaoccccocccocccccaccocccaccacca

WNDG OPERATE OPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
533 82 39.0 5.7 2.8 3.4 32.5 6.1 14
535 700 . 32.5 31.3 7.3 14.9 16.8 2.5
540 * 2500 10.1 52.4 8.5 17.7 2¢€.1 4,2 12
541 * 1500 10.5 25.8 5.0 1C.4 18.5 3.9 1¢
9542 % 2500 8.1 36.2 6.6 13.6 32.5 6.1 14
543 * 2500 5.4 20.9 4ol 8ot 37.6 7.5 17
544 2500 Te6 33.0 6.0 12.7 33.3 6.5 15
548 34 58.0 4.6 2.7 3.0 35.7 7.5 17
549 34 615 4.7 2.7 3.1 32.5 6.1
553 34 62.5 4.7 2.7 3.1 29.3 4.8 13
554 2500 10.0 51.4 8.5 17.5 24.3 3.5
555 5C0 205 14.5 3.4 6.1 21.5 3.0 3.4
558 2500 7.8 34.3 6.2 13.1 14.2 3.1
559 % 700 19.5 19.6 4.0 8.1 27.3 4.5 12
562 7C0 14.8 13.9 3.2 5.8 37.3 8.0 18
564 1000 15.5 26.6 5.3 11.0 32.2 6.5 15
566 * 2500 6.2 25.2 4.7 9.8 36.3 7.5 17
568 200 55.0 12.1 3.0 5.6 10.1 2.9 5
573 10060 13.2 2l.4 4.5 .2 23.7 3.4 10
574 700 28.5 28.6 6.1 12.8 2C.2 2.9 9
575 950 19.0 21.2 3.7 B0 206 247 8
576 % 950 20.0 22.8 4.0 8.4 23.7 3.4 10
577 700 28.0 28.3 6.0 12.53 16.5 2.5 6
578 700 21.5 22.1 454 9.1 18.8 2.5 7
579 200 31.5 6.9 Ze2 3.1 24.5G 3.4 1C
580 % 700 16.5 16.C 3.5 6.7 36.3 7.5 17
581 34 T2.0 5.0 2.8 3.2 28.5 4.8 13
582 % 7CO 25.5 26.1 5.3 11.3 18.9 2.5 8
584 25C0 8.0 35.5 6.4 13.4  27.5 4.2 L2
585 760 22.5 23.3 L) 3.6 30.7 4,9 13
588 ¥ 1500 13.0 34.4 be4 13.5 18.2 2.5 7
589 950 18.0 19.7 3.5 7.4 36.5 E.7 16
59¢C 700 23.0 23.8 4.7 9.9 2542 3.5 11
591 % 700 25.0 25.6 5.2 11.0 1C.1 25 4
593 700 21.0 21.5 4.3 €.8 2G.2 2.7 8
594 % 2500 6.5 26.7 5.0 1C.5 29.8 4.8 13
595 2000 12.2 4545 T«7 15.8 24.3 2.5 11
598 200 58.5 12.7 3.1 6.l 16.3 245 6
599 2500 7.6 33.0 6.C 12.7 28.4 4,2 12
600 2500 10.0 51.4 2.5 17.5 29.2 4.6 13
601 % 700 18.0 17.7 3.7 75 21.5 3.0 9
602 700 24.0 24.7 4.9 1C.4 24.1 3.7 11
607 * 700 19.5 19.6 4.0 5.1 26.7 4.2 12
609 2500 9.5 46.5 8.0 16.5 24.1 3.4 10
610 2500 7.0 29.4 5.4 11.06 27.7 4.0 11
611 * 700 28.5 28.6 6.1 12.8 17.3 25 1
613 2500 12.8 B2.2 S.4 24.4 2C.1 2.8 g
616 1000 15.5 26.6 53 . 11.0 25.7 4,0 11
617 450 19.5 14.6 3.7 6.1 36.0 2.0 18
618 82 4045 5.9 2.9 3.4 13.6 3.1 7
622 350 S 37.5 135.0 4.9 3.8 Ta6 245 4
624 % 2500 6.3 25.7 4,8 10.C 20.0 5.4 11
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cCcCcoccococCcocccocccCcaoocoocCccaccocaocoocc

CC(’"CCC',CCCYCCCCTCCCCCCCCCC.

oo

WNDG CPERATE UPERATE TIME RELEASE TIME

CUDE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
621 700 16.0 15.4 3.4 6.4 25.6 3.5 1i.l
631 700 ©20.0 20,2 4,1 8.3 35.3 5.8 16.0
636 450 20.5 15.4 3.8 6eb 33,1 £.9 16.%
637 % 2500 58.6 ©0,5 TLL1RLS 36.6 8.0 Bk
633 7GC 22.5 23.3 4.6 9.6 16.2 2.5 A
639 ¥ 700 32.0 31.0 7.2 l4.6 7.1 2.5 4.6
661 450 30.5 22.0 5.1 10.4 2G.2 2.9 9.2
642 1000 21.0 36.2 7.7 15.% 1.3 2.5 €7
644 5C0 20.0 l4.1 3.7 £.0 204 2.7 8.6
647 2500 13.1 R6.T Y.4  25.3 25.8 1.6 11.5
643 450 30.0 21.8 5.1 1C.3 15.6 2.5 6ol
650 1000 9.8 14.9 3.6 6.3 30.3 4.8 13.3
651 500 25.0 18.4 4.0 8.0 18.6 2.5 7.8
652 200 28.0 6.0 2.3 2.8 18.5 3.9 10.0
653 950 16.5 17.7 3.2 6eb 15.4 3.9 9.1
658 2500 10.7 58.6 S.1 19.0 17.7 2.5 7.1
662 700 16.5 16.0 3.5 6.7 3l.4 de1 1447
664 1775 16.0 £3.9 10.95 22.5 17.1 2.5  6&.8
061 650 31.0 27.9 6.0 126 1C.0 25 5.2
AT1 a50 19.0 21.2 3.7 4,0 15.7 3,9 Gl
G712 14 72.0 5.0 Z.8 2,2 26.1 4.0 11.9
673 2500 10.8 59.7 9.2 19.2 9.9 25 5.2
674 25CC 11.7 63.2 10.1 21.3 25.4 3.5 11.2
675 * 7120 33.0 31.7 7.4 15.7 7.1 2.5 4.0
677 700 21.C 21.5 4,73 b8 21.5 3.0 3.4
678 700 18.5 13.3 3.8 7.7 2C .6 7.7 7,5
6719 % 950 17.5 19.0 3.4 7.1 29,3 4.2  13.3
682 5C0 20.5 17.8 4.2 7.6 18.4 2.5 7.1
626 4000 7.2 66.1 9.5 19.9 22.9 4.8 13,3
692 1775 16.0 63.%2 10.9 22.3 17.3 2.5 7.1
694 2500 9.8 49,4 8.3 17.1 22.3 3.1 3.7
6935 2500 3.9 50.4 8.4 17.3 18.6 2.5 7.1
699 2500 7.8 24,3 6.2 13.1 25.3 3.4 10.5
700 500 30.5 2447 5.9 12.3 1642 2.5 &t
704 1775 l14.1 52.7 9.6 19.5 9.8 2.5 4.6
709 1775 17.5 72.6 12.2 26.0 1.2 2.5 4.3
708 145 52.0 10.8 3.4 5.2 21.5 3.2 1041
717 % 100 15.0 a1 3.2 549 13.9 3.1 7.6
719 350 4C.0 19.5 5.2 10.6 16.4 2.5 7.1
720 540 23.0 20.2 4 6 8.9 20.3 2.8 2.3
721 7C0 20.5 20.9 4,2 R.5 23.7 3.4 10.5
722 %= 700 21.C 215 443 8,5 2.1 2.5 4.9
726 220 38.5 12.7 3.5 5.7 20.C 2.5 2,95
729 700 13.1 2.1 2.9 5.0 29.3 4.8 13.3
736 1775 7.0 204 4.2 £, n 315.3 7.5 17.5
734 750 9.3 11.8 3.1 5.1 36.0  li.64 21.4
735 & 700 16.5 1.0 3.5 6.7 36 .3 7.5 17.5
736 A 1775 8.1 24.5 4.9 10,0 47.5 12.7 26.0
737 750 13.2 16.5 4,0 7.0 26.5 4.0 11.9
739 1775 7.3 21.4 4.4 3.0 29.3 4.9 13.3
740 5C0 19.5 13.7 3.3 5.8 2445 3.4 10,5
742 700 36.0 33.9 £.1 1649 17.58 2.5 7.3




ccCccccccdcCccccoccccrcoccCcccocCCcocCcococcCcaococccTccoccocococococcacocccaoccoccca

o~
—

CcC

- WNDG OPERATE CPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MA X MIN AVG MAX MIN AVG
743 500 20.0 l14.1 3.3 .0 29.5 5.0 13.7
747 . 4000 5.0 S 34,2 6.1 12.8 3.3 7. 17.5
750 2500 7.0 29.4 5.4 11.6 26.9 4.0 11.9
753 2000 i1.5 41.0 7.2 la.7 28.7 5.C 13.7
757 200 45.5 10.6 2.6 T 10.0 2.5 5.2
759 200 27.5 5.9 2.0 2.8 25.5 8.0 15.1
760 4000 6.0 45,7 7.7 15.3 7.3 §.0 ld.4
765 13C0 16.5 36.5 7.2 l4.7 21.6 3.1 9.7
766 25C0 7.3 31.1 5.7 12.2 29.8 4.8 13.3
767 1000 18.0 31.2 6.3 13.4 16.1 2.5 g.1
777 A 2500 7.2 30.6 5.6 12.0 47.5 12.3 26.C
779 2500 11.4 65.9 9.8 20.6 20.3 2.8 8.9
780 1775 17.0 69.7 1l.8 24.9 16.0 2.5 6.5
781 500 25.0 21.2 4.9 9,9 9.1 2.5 5.0
782 2500 11.4 65.9 9.8 20.6 23.9 3.5 11.0
785 145 41.5 8.8 3.0 4.3 1C.4 2.5 4,9
787 4000 6.3 502 8.1 16.8 31.3 5.0 13.8
724 950 21.0 24.5 4.2 8.9 18.2 2.5 7.1
801 1000 19.¢ 33.0 6.7 14.2 11.0 2.5 543
803 1000 17.5 30.3 6.1 12.9 23.9 3.5 11.0
807 2000 13.8 57.0 8.2 18.4 21.6 2.9 9.4
80% * 700 18.0 17.7 3.7 7.5 20.8 2.7 8.6
810 500 26.0 22.2 Se1 10.3 20.0 2.7 2.6
811 2000 16.0 T4.2 10.6 22.7 16.7 2.5 6.7
812 25C0 10.5 56.5 ReG 18.6 26.3 3.6 1ll.6
814 % 700 20.0 2042 4.1 2,13 13.6 3.1 Tab
815 220 47.5 14.3 4.0 7.3 25.6 3.2 11.0
816 500 25.0 18.4 4.0 8.0 21.6 3.1 9.7
817 1500 21.5 69.6 11.9 25.5 17.0C 2.5 6,73
821 1000 18.0 31.2 6.3 13.4 1G.1 2.5 8.1
822 2500 9.8 49.4 8.3 17.1 24.7 3.5 11.0
826 * 15G0 19.0 58.1 10.2 21.3 16.6 2.5 7.1
827 4000 7.5 72.2 10.C 21.0 24.7 3.5 11.0
828 % 700 16.% 16.0 3,5 6.7 27.9 3.0 J.4
829 700 21.0 21.5 4.3 2,4 26. 7T 4.2 12.4
832 4000 7.0 62.4 9.2 19.2 20.4 2.7 e.6
833 1775 17.0 £9.7 11.8 24.9 16.3 2.5 £.7
834 * 700 20.0 20.2 6.1 3.3 l4.4 2.5 6.7
835 % 950 27.5 35.9 5.8 12.2 20.0 2.7 R.6
841 1000 9.5 143 3.5 6.1 20.0 Se4 1l.4
843 1000 19.5 33.9 7.0 l4.6 23.9 3.0 10.0C
844 %= 700 25.0 25.6 5.2 11.0 A.1 2.5 TANIA
869 350 23.0 27.7 4.8 3.8 11.0 2.5 5.9
874 25C0 9.5 ‘46,5 5.0 16.5 29.6 4.4 13.0
883 1775 15.5 61.0 10.5 21.9 i7.8 2.5 7.2
&S 1CCO 13.3 21.6 4.4 9,2 25.6 3.5 1l1.1-
686 450 30.0 21.8 5.1 1G.3 16.5 2.5 €.7
888 1000 28.0 47.5 1C.7 22.5 23.1 3.2 10,2
893 = 2500 7.0 29.4 5.4 ll.6 27.3 4.0 11.9
894 - 700 21.0 21.5 4.3 8.8 17.7 2.5 7.1
897 950 18.0 19.7 3.5 A 16.6 3.4 9.1
338 * 9350 - 18.0 19.7 3.5 7.4 16e1 3.2 R.6
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cccccCcCccCccCcCcocCccCcoccoccocccCcoccccoccCcocccococcccoccccococcaocccoccaoccocaccc

|

WNDG OPERATE OPERATE TIME RELEASE TIME

cope RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
899 200 28.0 6.0 2.1 2.8 41.1 9.8 20.9
900 350 18.5 20.4 3.6 7.7 32.0 6.1 14.7
902 750 l4.4 18.0 442 7.8 12.1 2.5 6.5
903 700 24.0 24.7 4.9 10.4 20.1 2.8 R.G
908 4000 5.8 42.9 Tet 1542 37.0 7.5 17.5
914 1775 11.0 37.0 7.0 l4.6 22.0 3.1 3.7
918 450 29.5 21.6 5.0 10.1 16.0C 2.7 R.6
920 305 - 32.0 11.7 2.8 4.9 12.4 2.5 6e5
921 - 2500 11.3 64.8 9.7 20.4 9.5 2.5 S.0
924 2500 10.5 56.5 £.9 18.6 18.2 2.5 7.1
330 1500 19.0 58.1 10.2 21.3 17.5 2.5 7.0
932 2500 10.5 56.5 8.9 18.6 2945 3.9 12.7
934 % 700 28.0 28.3 6.0 12.5 17.3 2.5 7.1
936 1000 21.5 37.0 §.0 16.3 17.3 2.5 7.1
937 * 700 27.0 27.4 Se7 12.1 17.5 2.5 7.1
9338 950 21.5 25.3 4.4 9.1 287 3.9 12.5
940" 700 20.0 20.2 4.1 8.3 18.2 2.5 7.1
941 1000 21.5 37.0 8.0 16.3 1645 2.5 6.7
942 1000 28.0 47.5 1C.7 22.5 15.3 2.5 6.1
944 A 265 19.0 6.5 2.5 3.4 21.6 5.0 12.1
947 1500 22.5 75.1 12.7 27.5 l16.1 2.5 el
948 4000 7.7 76,6 11.8 21.9 32.7 5.7 19.1
953 700 26.0 26.5 S.6  11.6 16.0 2.5 £.3
958 2500 8.7 40.2 7.3 14.8 29.1 5.0 12,7
967 2500 9.8 49,4 8.3 17.1 23.8 3,2 10.2
963 1000 15.0 254 5.4 10.6 11.6 2.5 5.5
964 700 44,5 3.2 10.5 22.3 9.1 2.5 4.5
966 145 33.0 6.9 2.8 3.6 32.0 6.1 14,7
967 145 38.0 8.0 2.9 4.0 2€.1 4.0 11.9
968 300 14.5 .6 2.9 3.7 37.6 7.5 17.5
969 450 21.5 16.2 3.9 6.8 2C.7 2.8 R.9
970 82 36.0 Seb 2.9 3.3 32.5 6.1 14.7
972 700 16.0 15.4 4.0 6ol 27.5 4.2 12.4
973 220 40.0 13.0 3.6 S 20.0 2.5 8.5
975 700 21.5 22.1 Lo 9.1 20.0 2.7 8.6
977 220 28.0 - 8.9 3.1 4.2 15.C 2.8 7.5
978 700 19.5 19.6 4.0 Bal 10.5 2.5 S.4
979 700 31.0 30.4 6.9 lé.l 21.4 2.5 9.2
98C 1000 13.5 22.0 4.6 9.4 26.9 4.0 11.9
982 700 24.0 24.7 4.9 10.4 6.1 2.5 6.3
985 300 14.7 18.2 3.8 Tab 3¢.3 7.5 17.5
988 * 400 34.0 12.4 2.6 448 13.6 3.1 7.6
989 700 25.0 -25.6 5.2 11,0 29.5 4.4 13.6
990 1000 14.6 24,4 S.C 10.2 26.5 4.0 11.9
991 * 1500 16.0 45,2 .4 17.3 16.3 2.5 £ 7
997 2500 10.4 554 8.8 13.3 25.3 4.0 11.93
999 220 19.5 6.1 2.6 3.3 2G6.3 4.2 13.3
1000 500 21.0 18.3 4.3 7.8 20.2 2.7 8.6
1001 220 19.5 6.1 2.6 3.3 30.3 4.8 13.3
1002 210 71.5 10.7 2.3 3.7 11.5 2.5 5.0
1003 200 58.0 12.6 3.1 6.0 9.5 2.5 4.6
1005 2500 11.2 63.8 3.6 20.1 l€.6 2.5 6ol




cCcCcCcccCccocCcocCcccQoeoccoccoccocCcocoCcococccoccocccoccccaococeoccocccococccaococaccacc

WNDG UPERATE OPERATE TIMF RELEASE TIME

CONE RES ~ ARNG CURRENT  MAX  MIN  AVG  MAX  MIN  AVC

1006 82 48.5 6.7 3.0 3.7 19.0 2.5 7.8

1008 500 26.0  19.4 3.7 8.3 16.9 2.5 7.1

1010 25C0 11.0  61.7 11.3 19.7  21.6 2.1 9.7

1011 2500 8.3  37.5 6.8 14.0 32.5 6.1 14.7

1012 1000 17.5  30.3 6.1 12.9  10.2 2.5 5.3

1014 15C0 18.0  53.5 9.5 19.9 9.6 2.5 4.6

1015 1775 17.0 . 69.7 11.8 24.9  4C.S 8.4 720.1

1017 450 26,0 19.8 4.5 8.8  20.4 2.9 9.2

1018 * 950 19.5  22.0 3.8 8.2 l4.8 2.8 1.5

1019 450 18.5  13.8 3.6 5.7  24.5 3.4 10.5

1020 700 25.0  25.6 5.2 11.0 10.2 2.5 4.6

1021 700 28.0  28.3 6.0 12.5 17.4 2.5 7.3

1022 700 25.0  25.6 5.2 11.0  25.1 3.9 12.7

1023 . 700 20.5  20.9 4.2 8.0  22.9 1.4 10.5

1624 950 29.5  39.8 6.3 13.4  16.5 2.5 6.7

1025 950 29.5  39.8 6.3 13.4  16.5 2.5  F.7

1026 450 26.5  20.1 4.5 9.0  20.5 2.6 5.7

1028 700 . 23.5  23.8 4.9 10.1  17.2 2.5 6.7

1029 700 16.0  15.4 3.4 6.4  23.2 3.1 9.5

1030 2¢0 34.5 7.7 2.2 3.3 26.5  S.%  13.3

1031  25C0 12.3  75.6 10.8 22.9 163 2.5 6.5

1033 2500 10.4  55.4  B.8 18.3  22.9 3.4 10.5

1034 220 44.0  13.7 3.8 6.6  20.0 2.5  £.5

1035 450 19.0 .  14.2 3.6 5.3  26.5 4.0 1l.7

1036 500 18.0  15.2 3.8 6.5 13.8 2.5 6.7

1037 2500 8.3 37.5 6.8 14.0  28.5  4.° ii.3

1039 700 39.5  36.4 5.2 18.3  l4.l 2.5 5.6 |
1044 500 21.0  14.9 3.4 6.3  37.0 &.7 19.5

1046 - 300 49.0  12.3 2.1 4.3 18.6 2.5 7.1 |
1047 1500 22.0  72.2. 12.3 26.5 15.6 2.5 6.5 |
1051 400 30.5  11.2 2.2 4.3 21.8 3.0 9.4

1053 2500 13.2  88.2 11.9 25.7  16.6 2.5 £.7 |
1054 * 2500 8.2  36.8 6.7 13.8 24.1 3.4 10.5

1055 1000 22.6 37.8 8.2 16.7 24.2 3.3 10.7 |
1057 2500 13.0  85.1 11.7 25.0 16.7 2.5 A.7 ‘
1059 700 32.5  31.3 5.2 14.9  15.7 2.5 5.5

1060 500 39.5  26.3 5.1 16.8  14.9 2.5 6.0

1062 82 25.0 4.6 2.8 2.9 3T.6 7.5 17.5

1063 2560 8.7  40.2 7.3 14.3 23.7 3.4 10.5

1065 650 26.0  23.6 4.9 10.1 9.3 2.5 5.0

1072 1775 17.0  69.7 11.8 24.9  16.0 2.5 6.5

1073 % 700 30.0  29.7 5.7 13.5 16.0 2.5 6.5

1075 560 26.0  19.4 4.1 8.3 21.0 3.0 9.4

1077 2000 13.4  S4.1 7.9 17.7 23.3 3.5 11.0

1078 300 37.5  17.2 4.6 2.8  16.0 2.5 5.5

1080 500 22.0  18.8 4.4 8.4 18.8 2.5 7.8

1081 2500 9.0  42.4  T.6 15.4  20.4 2.7 8.6

1082 700 22.0  22.7 4.5 9.3 19.8 2.7 8.6

1083 700 20.5  20.9 4.2  &.6  21.0 3.0 9.4

1087 1000 23.0  39.2 9.9 17.7 17.2 2.5 6.9

1039 4000 T.7 T6.6 1C.3 21.9  20.6 2.7  &.6

1096 1200 9.6 15.8 3.6 6.9 29.3 4.3 13.3
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CCOE

1098
1100
1102
1103
1104
1105
1106
1107
1108
1109
1111
1112
1113
1118
1119
1120
1i21
1125
1128
1131
1133
1136
1137
1143
1145
1146
1148
1149
1150
1151
1152
1155
1156
1158
1164
1170
1172
1173
1174
1176
1180
1181
1182
1186
1188
1189
1190
1193
1198
1203
1205
12038

cccdccccoccocCcoccocccoCaococccccoccccoccaocCcococcococccrocccoccaccocaoccocacoccecca

RES

1000
2500
1775
500
15C0
25C0
700
50
14
1775
500
1775
7600
700
700
7¢0
300
950
200
25C0
7C0
7¢0
750
200
700

- 1000

b1

700
700
220
4000
82
220
1775
2500
700
305
350
1000
300
350
750
700
7C0
450
7CO
4000
450
15¢0
450
1775
400
2500

WNDG OPERATE
ARNG CURRENT

22.0
11.1
13.8
41.5
20.5

6.9
20.5

- 38.0

95.0
18.0
25.0
16.5
21.0
25.5
16.0
17.5
45.0
17.5
32.0
14.6
24.0
26.0
18.0
74.0
21.5
16.0
16.5
16.0
44.5

6.8
55.0
35.0
18.5
10.8
39.0
32.0
19.0
25.0
34.0
32.0
20.5
22.5
30.0
24.0
27.0

6.0
30.0
19.0
29.5
18.0
23.0
10.7

¥% See last page for special 1i
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OPERATE TINMC

MAX

37.8
62.8
50.9
26.1
64.3
28.9
20.9
25.0
5.5
76.3
23.9
66.8
21.5
26.1
15.4
17.2
18.1
19.0
7.0
X%
24.7
26.5
23.5
13.4
22.1
27.6
16.0
15.4
13.8
58.8
7.2
11.9
80.1
59.7
36.1
11.7
21.2
42.6
16.1
17.4
26.7
23.3
29.7
18.3
27.4
45.7
21.8
58.1
21.6
76.3
8.0

58.6

MIN
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159
10.3
21.3
10.1
27.2

3.9
19.0

RELEASE TIVE

MAX

17.7
18.8
19.9
14.0
204

15.7

26.2
16.2
10.5
29.1
15.7
15.5
17.7
9.7
32.4
15.5
24.5
26.5
22.1
16.4
26.4
18.18
10.8
8.7
17.9
23.7
4Ca.4
24.5
17.3
18.4
11.7
20.3
16.3
1¢.0
l16.4
15.4
2C. 4
9.4
B.5
29.5
11.3
18.0
16.0
14.8
20.2
13.9
l4.56
15.6
17.7
2447
29.3
20.0
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WNDG OPERATE OPERATE TIME RELEASE TIME

CCDE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
1212 % 400 38.5 15.0 2.7 5.6 28.9 4,8 13,3
1215 500 21.5 18.4 4.3 3.1 17.9 2.5 6.8
1217 1000 11.0 17.1 3.9 7.3 20.6 4.2 10.9
L1227 % 2500 7.0 29.4 7.5 11.6 21.1 5.0 12.1
1225 82 28.0 4.8 2.7 3.0 22.3 5.C 12.1
1275 7C0 12.5 19.6 4.0 .1 21.3 5.5 2.2
127 226G 21.5 6.7 2.7 3.5 21.1 5.0 12.1

1T % 2500 6.1 24.6 4,7 9.7 36.3 7.5 7.5
* 2500 6.0 24.1 4.6 9.5 22.3 S.0 12.1

10C0 8.9 13.3 LY S5 22.3 5.0 12.1

34 59.0 4.6 2.7 3.0 21.9 5.5 12.9

50 95.0 2.1 0.6 N8 22.3 5.0 12.1

34 50.5 4.4 2.7 2.9 21.1 5.0 12.1

2000 6.9 20.0 3.9 A0 22.3 5.0 12.1

£ 950 13.3 13.3 2.6 5.2 21.6 5.C 12.1

25C0 7.7 33,6 6.1 12.9 27.3 7.1 l4.7

1coc 10.7 16.5 3.8 7ol 21.1 5.0 1241

% 2500 6.3 25.7 4.8 100 21.6 5.0 12.1

* 150N 7.7 17.4 3.7 7.3 22.3 5.0 12.1

- 10 85.0 3.2 2.0 2.1 22.3 5.GC 2.1
1250 & 2540 6.0 24.1 4.6 3.5 22.3 5.0 121
LIB2 5CH 15.5 12.7 3.5 5.5 27.3 7.1 14,7
1753 3C0 16.0 7.3 3.0 3.9 22.3 5.0 12.1
1756 1¢C0 8.9 13.3 3.4 5.6 22.3 5.0 12.1
1055 10 85.0 3.2 2.1 2.1 27.3 5.0 1241
£ 257 24 62.0 4.7 2.7 3.1 20.7 5.0 12.1
1253 % 1560 13.5 36.1 6.8 la.1 21.5 3.0 T4
1261 % 2500 12.6 79.4 11.2 23.8 16.0 2.5 7.2
1262 % 1500 . 12.2 31.3 5.9 12.6 215 3.0 Dot
1263 16 85.0 3.5 2.3 2.4 27.3 7.1 1407
LT 39 26.5 4.9 2.1 2ot 22.3 5.0 1241
17753 7.1 20.7 4.3 8.7 21.56 5.0 17.1

220 21.5 6.7 2.7 3.5 21.1 5.0 1241

1560 10.6 26.1 3.6 10.5 21.9 5.5 12.9

4CCQC 4.6 30.3 5.5 1l.7 22.3 5.0 12.1

7C0 20.0 20.2 4.1 8.3 18.3 2.5 7.3

£ 700 23.5 24.3 4,2 10.1 10.3 2.5 449

* 700 31.0 30.4 6.9 14.1 16.3 2.5 b.7

*  4C0 41.0 16.0 2.9 6.1 15.1 2.9 7.7

* 400 36.5 14.1 2.5 5.3 18.7 4,2 1007

* 16 61.0 3.3 2.1 2.2 37.6 7.5 17.5

£ 950 13.4 13.4 2.6 5.7 10.3 4.8 13,3

* 16 110.0 3.8 2¢2 2.5 11.6 2.5 5.5

1500 16.5 ‘47.3 S.6 17.9 8.2 25 4.4

* 15C0 9.6 22.8 4.5 3.3 37.3 B0 18.4
* 740 20.5 20.9 4,0 RN 2C.2 27 Auh

* 2500 9.7 48,4 .2 16.9 26.1 4.C 11.3

7C0 31.0 30.4 6.9 14,1 $.0 2.5 4.5

£ 2500 11.3 64,8 FeT1 2Gat 17.1 2.5 7.1

+ 16 115.0 3.9 2.3 2.5 12.1 2.5 £.5

Pats % 16 130.0 4.0 2.3 2.5 10.2 2.5 5.3
RN R ST 18.0 17.7 3.7 7e5 21.8 3,0 F.4



CCC‘ICCC.’.CCCCCCCCCCCCCCCCCCC‘_CCC_‘.CCCCCCCCCCCC.CCCCCCCCCCCC

HWNDG GPERATE CPERATE TIME RELEASE TIME

CONE RES ARNG CURRENT MAX MIN AVG MAX ¥IN AVG
1318 %= 2500 8.9 41.7 7.5 15.2 32.0 6.1 14
1319 * 1500 11.7 29.6 5.6 12.0 21.8 3.0 g
1320 * 950 20.0 22.8 4,2 8oty 21.8 3.0 9
1322 * 950 30.0 40.8 6.5 13.7 16.2 2.5 6
1323 % 1500 12.3 31.7 6.0 12.7 24.1 3.4 10
1324 % 15C0 21.5 69.4 11.9 25.5 8.7 2.5 4
1325 400 45.0 17.5 3.2 ) 10.2 2.5 4
1326 %= 700 21.0 21.5 4,3 8.8 18.0 2.5 7
1328 * 4C0 32.5 12.1 2.3 4.6 21.0 2.7 8
1329 % 2500 8.6 39.5 7.1 l4.6 26.9 4.0 11
1330 #* 950 23.5 28.5 5.C 10.1 19.6 2.7 !
1331 * 16 130.0 4.0 2.3 2.6 10.4 2.5 4
1332 % 15GO0 22.5 75.1 12.7 27.5 19.3 2.5 7
1333 % 7Q0 29.0 29.0 6.3 13.0 17.5 2.5 7
1334 * gs5Q 13.6 13.7 2.6 5.3 19.4 3.3 10
1336 * 16 120.0 3.9 2.3 2.5 18.7 4.2 10
1337 * 400 60.5 22.2 4.6 9.7 9.2 2.5 4
1338 10C0O 10.6 16.3 3.8 7.0 26.9 4.0 11
13139 4000 1.4 70.1 3.8 20.7 36.6 8.0 18
1340 *= 950 26.0 32.9 5.5 11.5 1.3 - 2.5 5
1341 * 950 31.0 42.8 6.7 14.3 8.2 2.5 4
1342 * 700 29.0 29.0 6.3 13.0 17.5 2.5 7
1344 1500 18.5 6.0 9.8 20.6 21.6 2.6 9
1345 400 41.5 16.2 2.9 62 10.7 2.5 4
1346 400 25.0 8.8 1.9 3.3 41.1 9.8 20
1347 16 115.0 3.9 2.3 2.5 11.7 2.5 5
1348 * 16 170.0 3,9 2.4 2.8 9.1 2.5 4
1349 400 33,5 12.6 2.3 4.8 13.2 2.5 6
1350 34 65.5 4.8 2.8 3.1 13.9 3.1 7
1354 * 400 29.5 10.8 2.1 4,2 29.3 4.8 13
1355 4C0 36.5 l4.1 2.5 5.3 11.6 2.5 5
1356 % 400 36.0 13.8 2.5 5.2 13.6 3.1 7
1357 16 135.0 4,0 2.3 2.6 1C. 7 2.5 4
1358 % 16 80.0 3.3 2.0 2.2 21.1 5.0 12
1359 % 16 105.0 3.8 2.2 2.5 163 3.2 8
1360 * 400 31.5 11.7 2.2 4.5 28.9 4.8 13
1361 % 400 34.0 12.8 2.4 4.8 19.6 2.5 7
1362 * 400 30.5 11.2 2.2 4.3 14.2 2.5 3
1363 % 700 20.0 20.2 4,1 8.3 11.8 2.5 5
1364 * 400 30.0 11.0 2.1 4.3 12.1 2.5 6
1366 400 25.5 9.0 1.9 3.4 16.7 3.2 8
1367 400 27.5 9.9 2.0 3.8 14.2 3.1 7
1368 400 38.5 “15.0 2.7 5.6 11.3 2.5 S
1369 16 105.0 3.8 2.2 2.5 21.0 2.7 8
1370 % 16 73.5 3.4 2.2 2.3 29.3 4.8 13
1371 % 16 75.0 3.4 2.2 2.3 19.9 3.5 1C
1373 % 950 12.8 12.7 2.5 5.0 26.8 8.0 15
1375 % 7¢O 16.5 16.0 3.5 6.7 29.3 4.8 13
1377 * 400 45,5 17.6 3.2 7.0 11.2 2.5 5
1379 % 16 115.0 3.9 2.3 25 13.8 2.5 &
1381 % &4QO0 44,5 17.3 3,2 6.8 10.1 2.5 4
1382 * 16 155.0 4.0 2.4 2.7 13.6 2.6 7
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cCccoccccccCcocCccCcCCcocCcocCcococcccccccococccccccoccCcccoacoccococccccoccaocaocacacc

WNDG GPERATE OPERATE TI1IME RELEADE 1 1IME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
1383 % 16 170.0° 3.9 2.4 2.8 9.5 2.5 4
1384 * 16 145.0 4.0 2.3 2.7 10.2 2.5 4
1386 %= 400 37.0 14.3 2.6 5.3 11.5 2.5 5
1387 % 950 23.0 27.7 4.8 9.8 14.8 2.8 7
1389 400 28.0 10.1 2.0 3.9 15.6 2.8 7
1350 400 34.5 13.1 2.4 4,9 11.7 2.5 6
1391 * 950 13.6 13.7 2.6 5.3 30.3 4.8 13
1392 % 400 28.0 ° 10.1 2.0 3.9 24.9 3.4 10
1393 % 7CO 17.0 16.6 3.5 7.0 19.2 5.4 11
1394 % 16 " 85.0 3.9 2.2 2.4 16.7 3.2 8
1396 * 400 41.0 16.0 2.9 6.1 9.9 2.5 4
1398 ¢ 16 110.0 3.8 2.2 2.5 11.1 2.5 5
1399 * 16 175.0 3.9 2.4 2.8 9.6 2.5 A
1401 * 16 135.0 4.0 2.3 2.6 10.6 2.5 4
1403 40060 8.6 *¥% 12.1 26.2 15.1 3.9 9
1404 % 16 145.0 4.0 2.3 2.7 8.2 2.5 4
1405 16 175.0 3.9 2.6 2.3 7.4 2.5 4
1406 %= 7C0 18.0 17.7 3.9 7.5 27.1 4.2 12
1407 = 9%C - 17.0 18.3 3.3 6.9 22.5 3.0 9
1408 # 400 42.0 16.4 2.9 6.3 12.3 2.5 6
lal2 %= 950 19.5 22.0 3.8 8.2 15.1 2.9 7
l4t4 & 700 37.0 34.7 5.2 17.4 15.7 2eY 6
1415 %= 400 42,5 16.6 3.0 bots 3.3 2.5 4
1416 40C0 6.5 53.5 8.4 17.5  32.5 .1 14
1418 * 16 140.0 4.0 2.3 2.6 9.9 2.5 A
1421 * 2500 13.8 97.5 12.5 27.6 16.3 2.5 6
1422 10C0 25.0 42.6 5.8 " 19.6 16.5 2.5 ¢
1423 700 34,0 32.4 5.2 15.8 15.0 2.5 €
1424 500 38.0 25.0 4,4 13.1 14.3 2.5 5
1426 * 700 25.0 25.6 4.3 11.0C 18.9 2.5 R
1427 * 950 24.90 29.3 5.1 1C.4 182.9 2.5 g
1430 % 400 41.0 16.C 2.9 Al 21.6 1.1 g
1432 200 35.5 3.0 2.5 3.4 2044 2.7 8
1434 700 23.5 24.3 4.8 10.1 19.8 2.5 4
1436 700 34.5 32.8 7.8 16.1 15.1 2.5 6
1437 450 29.0 21.3 4,9 9.9 21.4 2.9 )
1438 450 . 24.0 18.3 4.2 7.8 18.3 2.5 7
1439 16 165.0 4.0 2.4 2.8 16.5 2.5 6
L4461 500 11.0 8.4 3.0 4,2 29.3 4.3 13
1442 16 195.0 3.7 2.5 2.9 g.7 2.5 4
1443 950 25.0 31.0 5.3 10.9 10.5 2.5 4
L4644 2500 12.3 75.6 10.92 22.9 19.4 2.5 8
1448 450 23.0 17.5 4.1 74 11.0 Z.5 5
1450 4CC0 8.9 %% 12.3 27.8 20.5 2.8 8
1451 4000 8.1 87.3 1l.1 23.7 26.7 4.2 12
1452 40C0 5.8 42.9 Tet 15.2 47.8 10.8 24
1454 40C0 4.8 32.2 5.8 12.2 28.3 7.1 14
1459 * 2500 8.9 41.7 7.5 15.2 20.06 2.7 8
1457 145 40,0 8.4 3.0 4.1 23.7 -3.¢ 10
1458 25C0 12.0 72.3 10.5 22.1 23.6 3.2 10

** See last pa

(m

e for spvecial listing.
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DOUBLE VOUND

U TYPE
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WNDG CPERATE CPERATE TINME RELEASE TIME

Cab:z RES ARNG CURRENT MAX  MIN AVS MAX MIN AVG
u 56 2000 P 12.0 44,2 7.5 155 10.1 2.5 5.2
u 78 "% 700 P 39.C 32.0 5.5 11.5 20.4 3.0 9.4
U 78 % T00 S 39.5 32.7 5.6 11.8 20 .4 3.0 .4
u 89 * 720G P 34,5 26.9 4.7 9.9 20.0 2.7 8.6
u 89 * 700 S 34.5 27.1 4.8 10.0 20.0 2.7 8.6
v 90 = 850 P 17.0 15.2 248 5.8 27.3 4.0 11.73
U 96 % 1750 S 13.8 28.3 bat 9.2 27.3 4.C 11.9
u 91 700 P 19.5 10.6 1.8 3.7 3.3 7.5 17.%
U 91 . 13300 S 6.8 29.5 5.1 10.4 36.3 7.5 17.5
u 102 = 850 P 22.0 21.5 3.8 2.0 24.1 3.4 0.5
Uu 102 * 1750 S 18.0 49.5 6.1 13.0 24.1 3.4 19459
yu 103 = 850 P 19.0 17.7 3.2 6.6 27.13 4.7 3.3
"y . 103 % 1750 S 15.5 35.8 5.0 10.6 29.3 4.3 13.3
u 11c¢ 2000 P 15.5 69.6 10.2 21l.6 9.9 2¢5 46
u 1t * 850 p 23.0 22.7 4,0 3eh 23.3 o4 1349
u 111 % 1750 S 19.0 56.9 6.5 14.2 2343 3.4 1045
u 1le 850 P 35.5 37.0 5.1 18.9 23.4 3.2 1042
U 116 1200 S 2645 51.1 7.3 15.0 23.4 3.2 10,2
u 117 %= 850 P 27.5 28.8 5.0 10.3 16.9 2.5 7.1
U 117 % 1750 S 21.0 80.8 7.3 16.3 le.9 2.5 7.1
U 125 1000 P 12.6 20.3 5.4 ga7 3603 7.5 175
u 126 1CO0 P 14.6 24.4 5.0 10.2 22.5 4.8 13.3
U 127 == 850 b 20.5 1945 3.4 Te4 26.5 4.0 tl.s
u 127 = 1750 S 17.0 43.5 5.6  11l.9 2645 6.0 119
U 145 13C0 P 18.0 29.0 4.9 172.1 264D 4.0 1l.9
U 145 1400 S 21.5 40.6 4.9 10.4 2645 4.6 11.5
Uu 161 1000 P 12.8 20.7 4.4 8.4 15.7 3.9, F.1
Uu 169 1000 P 19.5 19.8 3.3 6.9 40.4 Zet  17.4
C 169 2760 S Ii.4 50.7 6.5 14.9 4G.4 8.4 19.8%
u 170 34 P 150.0 2.8 0.8 l.1 2844 .3 13.3
U 170 499 ZP/S 18.1 8.8 2.1 3.7 2549 4.2 13.73
u 172 439 urP/s 21.0 13.2 3.1 5.6 28.3 4.7 1303
U 184 1000 p 17.0 29.4 5.9 12.4 14.3 245 7.2
u 186 850 P 14.3 3.7 1.2 3.7 37.6 7.5 17.5
u 186 1200 S 10.7 13.0 2.5 3.1 37.6 7.5 17.5
u 212 350 P 29.0 10.2 2.2 4.0 26473 4.0 11.9
u 212 2430 S 14.3 538.4 $.C 13.4 26.9 - 4.C 11.79
U 215 = 1000 P 16.5 15.7 2.7 5.6 313.1 6.1 14,7
u 215 % 27C0 S 9.6 35.2 5.3 1l.1 33.1 .1 16.7
U 224 % 850 P 24.0 24.2 4.2 2.3 21.5 3.0 Vb
u 224 =* 1750 S 19.5 61.0 6.7 14.3 21.5 1.0 3.4
u 225 49 P 90.0 2.9 1.1 1.3 20.0 5.4 1ll.a
u 225 54 S 30.0 . 3.0 0.3 1.2 20.0 5.4 11.4
u 229 340 p 40.0 13.0 2.4 449 21.5 3.0 .4
U 244 R50 P 17.0 15.2 2.8 5.8 2644 3.5 11,1
U 244 1750 S 13.2 26.1 4.2 57 264 3.5 1ll.1
U 247 * 850 P 23.5 23.5 4.1 Fa.b 11.0 2.5 5.7
U 247 % 1730 S 18.5 53.2 6.3 13.¢ 11.0 245 547
u 248 13CO P 13.0 32.1 7.0 1C.7 12.4 2.5 £€e5
U 2438 1400 S 12.5 15.8 2.5 5.4 12.4 245 6e5
U 260 * 850 p 19.0 17.7 3.2 €.6 32.5 el 14,7
g—260— %1756 S +5+5 35.8 5.0 10.4 32.5 bl 14.7




WNDG UGPERATE OPERATE TIME RELEASE TIME

COnE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
U 261 % 850 P 17.0 15.2 2.8 5.8 37.0 7.5 17.5
U 261 * 1750 S 13.8 28.3 4.4 9.2 37.0 7.5 17.5
U 266 155 P 58.5 10.8 3.0 5.0 17.4 2.5 7.3
U 266 385 P/S 25.5 8.8 1.9 3.4 17.4 2.5 7.3
U 266 385 uP/s 36.0 18.5 TAA 8.9 17.6 2.5 7.3
U 271 % 850 p 19.5 18.2 3.2 6.9 29.3 4.8 13.3
U 271 #* 1750 S 16.0 38.2 5.2 11.0 29.3 4.8 13.3
U 272 %= B850 P 13.5 ° 11.5 2.3 4.5 33.1 el 14.7
U 272 % 1750 S 11.0 19.8 3.3 7.0 33.1 6.1 l4.7
u 273 155 P~ 41.0 7.8 2.5 3.6 20.7 28 8.9
u 273 385 P/S 18.0 5.9 1.6 2.4 2C.7 27 £.9
u 273 385 urP/s 25.5 13.6 3.3 5 20. 2.8 8.9
u 274 155 P 47.5 9.3 2.7 4.1 23.9 3.5 11.0
U 274 385 r/s 22.4 7.7 1.8 2.9 23.9 3.5 11.0 .
U 274 385 uP/s 31.0 16.7 3.9 7.6 23.9 3.5 11.0
U 283 155 P 39.0 7.4 2.4 3.4 24.7 3.5 11.0
U 289 385 P/S 17.4 5.6 1.5 2.3 24.7 3.5 11.0
u 283 385 UP/s 24.5 13.0 3.3 5.6 24.7 3.5 11.0
U 290 155 P 42.0 8.1 2.5 3.6 26.7 4.2 12.46
U 290 385 P/S 19.2 6. 1.6 2.5 26.7 4.2 12.4
U 290 385 ue/ss 26.5 14.2 3.4 6.1 26.7 4.2 12.4
U 292 155 p 38.0 7.1 - 2.4 3.4 29.1 5.0 13.7
U 292 385 P75 17.4 5.6 1.5 2.3 23.1 5.0 13.7
u 292 385 uP/s 24.0 12.7 . 3.2 Seb 29.1 5.0 13.7
u 29 155 P 41.0 7.8 2.5 3.6 24,7 3.5 1l.0
U 294 385 P/s 18.5 6.1 1.6 2.4 24,7 3.5 11.0
U 294 385 uP/sS 25.5 13.6 3.3 5.9 24.7 3.5 11.6
U 29% 155 P 45.5 8.9 2.6 3.9 20.5 2.8 RB.9
U 295 385 IZP/S 19.8 6.7 1.7 2.6 20.5 2.8 3.9
U 295 385 urP/s 28.0 15.1 3.6 beb 2C.5 2.8 £.9
U 296 1000 P 14.0 12.7 2.3 4.6 33.1 6.1 la.l
U 296 27C0 S 8.2 = 26.4 4,5 9,2 33.1 6.1 14,7
U 300 % 850 P 20.0 18.8 3.3 7.1 21.8 3.0 eI
U 300 * 1750 S 16.0 38,2 5.2 11.0 21.8 3.0 9.4
U 304 13Co p 22.5 43.9 6.3 13.3 28.0 4.2 12.4
U 304 14C0 S 27.0 3 6.4 15.3 28.0 4.2 12.4
U 306 % 1000 P 12.5 11.0 2.0 4.1 37.6 7.5 17.5
U 1306 =% 2700 S 7.0 20.9 3.6 7.7 37.6 7.5 17.5
U 136 850 P 17.5 15.8 2.9 6.0 25.3 3.4 10.5
U 336 1750 S 13.5 27.2 4.3 8.9 25.3 1.4 10.5
U 346 * 1000 P 17.5 17.0 2.9 bal 37.0 7.5 17.5
U 346 % 2700 S 10.3 40.8 5.8 12.1 37.0 7.5 17.5
U 350 265 IP7S 15.9 2eb U.9 1.2 40.3 9.8 20.73
U 350 265 uP/s 22.5 S5e6 1.8 2.5 4C. 4% 9.8 20.9
U 368 % 850 p 14.1 12.1 2.4 4.8 20.0 5.4 1l.4
U 368 * 1750 S 11.5 21.1 3.5 7.4 20.0 56 1le4
U 373 800 P 33.0 36.8 7.1 14,7 16.5 2.5 7.1
G 375 300 P 22.5 9.4 3.0 4.4 36.3 7.5 17.5
U 37¢ 300 P~ 22.5 9.4 3.0 4.4 32.5 6.1 14.7
U 385 780 p 15.5 11.7 2.3 4,6 23.8 4.6 131.3
U 389 850 P 30.5 28.6 4.3 3.0 2R.7 S.C 13.7
U 389 1200 S 22.0 37.0 5.8 12.1 28.7 5.0 13.7

*¥* Seerlast page for special listing.
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WNDG CPERATE OPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MA X MIN AVG MAX  MIN AVG
396 875 S 34.0 24.7 2.4 5.2 16.3 3.2 8
397 875 S 27.0 15.4 1.9 3.9 19.4 3.9 10
398 14 P 130.0 2.3 1.2 1.3 26.5 4,0 11
398 1000 S 19.5 16.2 2.6 5.5 26.5 4.0 11.9
399 14 P 135.0 2.4 1.2 1.3 28.9 4.8 13
399 1000 S 23.0 20.8 3.2 6.7 28.9 4.8 13
400 14 P 130.0 2.3 1.2 1.3 21.6 5.0 12
400 1000 S 22.0 19.3 3.1 6.6 21.6 5.0 12
401 300 P ~28.5 12.6 3.4 5.5 24.3 3.5 11
402 14 P 125.0 2.3 1.2 1.3 16.3 3,2 A
402 100 S 21.0 18.0 2.9 6.0 16.3 3.2 8.
409 * 850 P 23.5 23.7 4.1 8.7 16.3 2.5 6.4
409 % 1750 S 19.0 56.9 6.5 14.2 16.3 2.5 6
414 * 1000 P 21.0 22.0 3.6 7.5 29.5 5.0 13
414 % 2700 S 12.3 61.9 7.3 15.8 29.5 5.C 13
429 13C0 P 26.0 58.8 7.6 16.6 25.2 3.5 1l.
429 1400 S 27.5 *H 6.6 15.8 25.2 3.5 11
468 850 P 31.0 29.4 4.4 9.1 21.0 2.8 S
448 12¢0 S 23.5 41.4 6.2 13.1 21.0 2.8 9
454 1000 P 14.8 24.9 5.0 10.4 29.1 5.0 13

- 455 1000 P 14.0 23.1 4.8 9.8 26.5 4.0 11
462 iCQo P 13.8 2247 4.7 9.6 36.0 §.0 18.4
463 10C0 P 12.7 20.5 4.4 &.8 325 6l 14
464 1000 P 14.7 24.7 5.0 10.3 26.1 4.0 11.9
465 1000 p 13.6 22.3 4.7 9.4 32.0 5.1 14.7
466 1000 P 13.0 21.0 4.5 9.0 36.6 8,0 18
471 350 P 24.5 10.4 2.7 4.3 29.3 4,92 13
471 1150 S 25.0 29.5 3.6 7.7 29.3 4.8 13
472 34 P 70.0 3.8 2.1 2.4 28.5 4.8 13
478 850 P 34.0 34.4 4.9 10.3 34,5 6.7 16
478 A 1200 S 25.5 47.5 6.9 14.7 314.5 6.7 16.7
479 % 850 p 24.0 24.2 4.2 8.8 18.4 2.5 7.
479 * 1750 S 19.5 61.0 6.7 14.8 1e.4 2.5 7.
490 1000 P 12.6 203 4.3 8.7 3.3 7.5 17.
491 950 P 20.5 23.6 4.1 8.6 le.4 3.4 9.
507 1000 P 18.0 18.9 3.4 7.2 36.3 7.5 17.
507 1000 S 19.0 20.3 3.7 7.7 3643 7.5 17
511 1100 P 15.5 16.7 3.0 6.2 41.1 9.8 720.
511 1100 S 16.5 18.1 3.2 6.8 41.1 9.8 20
512 1100 P 17.5 19.6 3.5 7.2 32.5 6.1 14
513 1100 P 21.0 25.6 4.4 8.9 28.9 4.8 13
513 1100 S 22.5 28.6 4.7 9.6 28.9 4.8 13
527 1100 p 21.0 25.6 A 3.9 23.7 3.4 1005
527 1100 S 22.5 28.6 4.7 9.6 23.7 3.4 10
532 * 850 P 19.0 17.7 3.2 b.6 29.3 4.8 13.3
532 * 1750 S 15.5 35.8 5.0 10.6 29.3 4.8 13
551 10C0 P 18.5 18.3 3.1 6.5 24.9 3.4 10
551 2700 S 10.8 45.0 6.1 12.9 24.9 3.4 10.
556 500 P 23.5 17.2 3.8 7.4 21.5 3.0 .
556 300 S 80.0 16.6 2.1 4.5 21.5 3.C 9
571 34 P 70.5 2.5 1.2 l.4 36.3 7.5 17
571 1500 S 12.5 18.6 3.1 6.7 36.3 7.5 17

ccccCcocCccccoccoccoccocccoccoctccocococcaoccCccccccoccCcccocccocccoccococgccaoccacccca
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cCcCccccccccocrocaoccCcCcCcCccCcccCcoCccccccCccocccaocccocccccccccaccocccocc

WNDG CGPERATE OPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
572 700 P 21.0 11.7 1.9 4.1 32.5 6.1 14.7
572 3300 S 7.7 37.0 5.8 12.1 32.5 6.1 1l4.7
586 1300 p 16.0 24.1 4,2 8.7 26.9 4,0 11.9
586 1400 S 19.0 31.3 4,2 8.9 26.9 4,0 11.9
587 1000 p 15.0 13.9 2.4 5.0 30.3 4.8 13.3
587 2700 S 8.8 29.7 4.8 1C.0 30.3 4.8 13.3
596 300 P 23.0 9.7 3.0 4.5 15.7 3.9 9.1
597 1000 p 34.0 524 6.5 14.3 21.1 2.6 9.2
619 1200 p 14.1 21.4 3.9 8.3 15.7 3.9 9.1
619 475 S  47.5 11.9 2.4 3.0 15.7 3.9 9.1
623 200 p 39.0 7.3 1.8 2.8 15.4 2.8 7.5
623 2C0 S 40.0 7.3 1.8 2.3 15.4 2.8 7.5
626 1100 P 23.0 31.7 4,7 9.9 2C.2 2.7 Beb
626 1100 S 2445 35.6 5.1 10.7 2C.2 2.7 8.6
628 200 P 28.0 4.7 1.5 2.1 33.7 6.1 l4a.7
628 200 S 28.0 T 4.6 1.5 2.1 33.7 b.1 14.7
629 370 P 38.0 7.9 1.2 2.5 30.3 4.8 13.3
629 400 S 40.0 9.5 1.3 2.8 30.3 4.8 13.3
629 400 T 42.5 9.8 1.3 2.8 3C.3 4.8 13.3
630 1100 P 13.8 14.8 2.6 5.4 33.7 6.1 14.7
630 1100 S 14.5 15.58 2.7 5.7 33.7 el 14.7
632 590 P 22.0 17.1 4.7 7.2 36.5 5.7 16.7
632 920 S 3645 39.6 3.8 8.3 36.5 bel 16.7
643 1300 p 21.0 38.8 5.9 12.1 17.3 2.5 7.1
643 1400 S 24.0 52.9 5.7 12.4 17.3 2.5 7.1
646 1060 p 14.2 23.5 4,8 9.9 32.8 6.5 15.56
654 . 67 P 105.0 6.5 2.2 3.3 18.2 Set  llé
655 950 p 25.0 31.0 5«3 10.9 21.8 3.2 190.1
668 1000 P/S . 8.8 8.3 1.9 3.1 i8.5 3.9 10.0
668 1000 UrP/s 12.4 20.6 4.5 5.0 18.5 3.9 10.0
669 500 p 47.0 24.1 4.9 10.2 22.1 2.0 3.8
669 500 S 45.5 23.6 5.0 10.2 22.1 3.0 9.8
670 500 p 33.0 17.3 3.2 6.1 23.7 3.4 10,5
670 500 S 32.5 17.4 3.2 6.8 23.7 3.4 10.5
676 A 1700 p 29.5 29.4 6.4 13.3 31.7 4,7 14.1
680 A 700 P 29.5 29.4 bes 13.3 28.7 3.9 12.7
681 360 P 41.5 8.2 l.4 2.8 27.3 4.C 11.5
681 850 S 16.5 17.0 3.3 6.7 27.3 4.0 11.9
683 100 P 95.0 7.6 1.9 3.2 14.1 2.5 6.5
683 1100 S 30.0 52.9 7.0 15.1 l4.1 2.5 6.9
687 * 850 p 19.5 18.2 3.2 6.9 29.3 4.8 13.3
687 * 1750 S 16.0 38,2 5.2 11.0 29.3 4.8 13.3
691 300 p 31.0 6.4 1.3 2.2 3€.3 7.5 17.5
691 700 S 31.5 14.1 1.8 3.7 36.3 7.5 17.5
693 1100 p 24.5 35.6 5.1 10.7 26.7 3.3 11.4
693 1100 S 26.0 319.5 5¢5 119 26.7 3.3 11.4
696 % 100C > 22.0 23.7 4.1 7.9 29.5 5.0 13.7
696 = 2700 S 12.9 71.0 7.6 17.1 29.5 5.0 13,7
701 200 P .80.0 13.1 3,1 6.5 19.3 2.5 8.1
701 200 S 80.0 13.1 3.0 6.4 19.3 2.5 8.1
703 2C0 P 63.0 11.6 2.5 5.0 24.7 3.2 10.9
703 2C0 S 4.5 S 11.7 2.4 5.0 24.7 1.2 10,9
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ccoCcCccccccCcrocococCccCccccccocrcccccccccccccccccccccccccccccccccca

WNDG OPERATE OPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
709 870 P 15.5 2C.6 4.2 8.6 18.6 bel 12.4
711 1300 P 17.0 2644 4.6 3.4 35.8 b7 1&.7
711 1400 S 20.5 36.6 4.6 9.8 35.89 6.7 167
712 * 850 P 22.0 21.5 3.8 8.0 21.8 3.0 9.4
712 % 1750 S 18.0 49.5 6.1 13.0 21.8 3.0 9.4
714 1300 P 20.5 37.1 5.6 11.8 17.5 2.5 T.1
714 14C0 S 22.0 42.6 5.1 10.8 17.5 2.5 7.1
723 1625 IP/S 5.5 4.5 1.4 1.9 18.9 3.9 10.0
723 1025 UurP/sS 9.8 14.6 3.5 6.1 18.93 3.9 16.0
124 500 P 27.5 19.7 4.3 3.7 23.2 3.2 10.3

- 125 4C0 ZP7S 15.9 5.1 1.5 2.1 15.4 3.9 S.1
725 400 up/S 22.5 12.6 3.2 5.4 15.4 3.9 9.1
128 400 LP/S 18.4 6.2 1.6 2.4 13.6 3.1 7.6
728 400 UprP/s 26.0 14.8 3.5 6.4 13.6 3.1 7.6
132 1025 IP/S 6.0 5.0 1.4 2.1 21.1 5.0 12.1
732 1025 uprP/s 85 12.5 3.2 5.2 21.1 5.0 12.1
733 675 P 16.5 9.8 240 3.8 4la1 5.8 20.9
733 1925 S 9.9 20.6 3.8 Ta9 41.1 9.8 2C.9
141 520 IP/S 16.7 5.4 1.1 1.8 13.6 3e1 7.6
741 520 up/ss 23.5 14.3 3.0 6.0 13.6 3.1 7.6
145 1025 P/S 10.4 9.7 2.0 3.7 14.7 3.4 8.5
745 1025 UP/s 14.7 24.4 4.9 10.0 14.7 3.4 8.5
751 1800 P 8.7 18.8 3.6 Te5 37.0 7.5 17.5
751 1900 S 13.5 25.4 3.4 7.2 37.0 7.5 17.5
758 36 P 110.0 4.1 1.8 2.3 10.8 25 5.7
758 125 S 120.0 9.0 1.4 3.0 10.8 2.5 5.7
763 1300 P 18.5 30.5% 5.0 10.4 2€.7 4,2 12.4
763 1400 S 22.0 42.6 5.1 10.3 267 4.2 12.4
768 1360 P 21.5 40.5 5.9 1245 17.7 2.5 7.1
768 1400 S 23.0 47.5 5.4 11.6 L7.7 2.5 Ta1
769 1300 P 20.5 37.1 5.6 1ll.& 15.8 2.7 8.6
769 1400 S 22.0 42.6 5.1 10.8 19.8 2.7 Be6
1770 1300 P 21.0 318.8 5.8 12.1 2C.2 2.7 8.6
770 1400 S 22.5 44.9 5.2 11.2 20.2 2.1 B.6
771 1300 P 19.5 33.7 5.3 11.1 18.6 2.5 7.1
771 1400 S 21.0 38.6 4.8 10.1 18.6 2.5 741
772 1000 P 14.6 244 5.0 10.2 26.5 4,0 11.9
176 1000 P 17.0 29.4 5.3 12.4 29.3 5.4 14.2
798 450 P 17.0 9.9 2.7 4,3 24.5 3.4 10.L5
798 1050 S 30.0 28,2 2.6 5.7 2445 3.4 10.5
802 1025 ZP/S 7.1 - 6.3 1.6 - 2.4 16.0 3.9 .1
802 1025 UP/S 10.1 15.2 3.5 6.4 16.0 3.9 F.1
805 1100 p 18.5 22.1 3.7 7.6 3.6 .0 18.4
805 1100 S 16.5 23.9 3.9 Bel 36.6 B.0 18.4
825 34 P 35.0 2.9 1.3 1.5 36.2 6ef 1649
825 . 15C0 S 17.0 30.8 4.6 9.6 36.2 6.7 16.9
830 500 ZP/S 14.1 4.5 1.1 1.6 18.9 3.9 10.0
830 5C0 upP/Ss  .20.0 9.9 2.3 4.1 18.9 3.9 10.0
831 400 P 41.0 15.9 2.8 6.0 24.0 3.2 10.3
831 11CO S 25.5 39.3 5.6 11.9 24.0 3.2 10.3
836 30 P 110.0 2.8 1.2 1.5 18.4 5«4 1l.4
836 400 S 33.0 12.3 2.3 4.7 18.4 5.4 1l.4




WNCG CPERATE OPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
837 140 P 30.0 5.3 2.3 2.9 58.4 17.0 26.4
837 250 S 105.0 =~ 13.9 l.1 2.2 58e4 17.0 36.4
838 27 P 100.0 2.4 1.1 1.3 37.0 7.5 17.5-
838 827 IP/S 12.8 10.8 2.3 4,2 37.0 7.5 17.5
838 827 ur/ss 4.7  15.5 3.3 6.5 37.0 7.5 17.5
851 155¢ P/S 20.0 51.3 6.8 l4.> 32.2 4.7 4.1
851 1550 upr/s 23.5 87.3 11.0 25.1 32.2 4.7 l4.l
853 1000 P 18.5 32.1 7.9 13.8 26.5 4.5 12.8
866 1100 P 21.0 26.8 4.3 8.9 2G5.1 5.0 13.7
866 1100 S 22.5 30.4 4.6 3.6 29.1 5.0 13.7
870 1000 p 15.5 14.6 2.5 5.2 23.3 4,8 13.3
870 2700 S 9.1 31.7 5.0 10.4 29.8 4.8 13.3
880 1300 P 18.0 29.0 4.9 10.1 2€.5 4.0 11.9
880 1400 S 21.5 40.6 4.9 10.4 26.5 4.0 11.9
881 1100 > 21.0 26.8 4.3 8.9 23.7 3.4 10.5
881 1100 S 22.5 30.4 4.6 3.6 23.7 3.4 10.5
882 850 P 28.0 24.5 3.9 8.1 23.7 3.4 10.
890 % 700 P 43,0 36.2 6.2 13.1 16.4 2.5 7.
890 * 700 S 45.0 318.6 6.6 14.2 16.4 2.5 7.
891 * 850 P 24.0 2442 G4a2 8.8 18.4 2.5 7.
891 * 1750 S 19.5 61.0 6.7 14.8 18.4 2.5 7.
892 % 850 p 23.0 22.9 5.2 3.4 21,8 3.0 9.
892 % 1750 S 18.0 49,5 6.1 13.0 21.8% 3.0 9.
922 155 P 43,5 8. 2.6 3.3 19.5 2.5 8.
922 385 Pp/S 19.5 6.6 1.6 2.5 19.5 2.5 B
922 385 UrP/Ss 27.5 14.8 3.5 6.5 19.5 2.5 8,
923 155 P 50.0 9.9 2.7 4,3 21.4 3.1 9.
923 3385 /S 22.4 7.7 1.8 2.9 21.4 3.1 3.
9213 385 uP/s 315 16.9 3.9 7.8 214 3.1 9.
925 250 P 41.0 14.6 3.9 7.1 3.0 2.5 5.
926 155 p 39,5 7.5 2.5 3.5 21.5 3.0 S
926 230 S 60.0 8.9 1.4 2.9 21.5 3.0 9.

- 9217 200 P 27.0 6.2 2.5 3.1 29.8 4.8 13,
927 1300 S 33.5 * 3 3.1 8.1 - 29.8 4.8 13
Q29 27 P 190.0 3.5 1.3 1.7 17.R8 2.5 7
929 827 P/S 24 .4 24.7 4.4 9.1 17.8 2.5 7.
529 527 upP/s 28.C 32.7 .7 13.7 17.8 2.5 7.
935 1100 p 21.5 28.0 4,4 9,1 25.7 4.0 11.
935 1130 S 23.0 31.7 4.7 9.3 25.7 4.0 11.
939 850 p 30.5 33.6 5.6 11l.7 17.5 2.5 7.
943 10C0 o 28.0 36.2 5.1 10.7 26.0 2.6 11.
943 2700 S 14.6 *¥% 8.7 2l.4 26.0 3.6 11,
946 1sco P 16.0 27.6 4,4 9.1 33.3 6.5 15,
946 215 S 100.0 Il.1 | A 2.2 33,3 6.5 15.
951 350 P/s 28.4 7.1 1.4 2.6 11.3 2.5 S.
951 35¢0 uP/S 31.5 11.7 2.5 4,3 11.3 2.5 5.
355 420 T 64.0 20.9 2.9 6.0 13.7 2.5 6.
955 660 ZP/S 20.5 3.8 A 3.6 13.7 2.5 6
955 660 UP/S 29.C 22.8 4.5 9.4 13.7 2.5 6.
957 730 P 35.0 26.3 3.8 7.9 17.5 3.3 7.
957 500 S 31.0 17.3 3.5 7.0 17.5 3.3 g,
959 7G0 P 47.0 40.6 5.1 11.2 18.5 2.5 7.
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WNDG OPERATE OPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
959 1400 S 25.0 70.8 9.5 21.3 18.5 2.5 Tets
960 1100 p 27.0 42.1 4,7 12.2 24.3 3.0 10.0
360 1100 S 28.5 4645 6.2 13.2 2443 3.C l0.0
961 850 P 14.7 12.7 2.5 5.0 36.3 7.5 17.5
961 1750 S 10.8 19.3 3.2 6.9 36.3 7.5 17.5
971 465 S 23.0 11.0 2.5 4.7 29.3 4.8 13.3
971 34 lP/S 16.9 - 21.3 15.5 16.6 29.3 4.8 13.3
971 34 up/s 19.5 29.8 20.8 22.4 29.3 4.8 13.3
983 120 P  31.5 5¢0 2.5 2.7 41.1 9.8 2.9
983 1200 S 26.5 29.8 2.8 6.1 41.1 9.8 20.9
984 % 850 P 20.5 19.5 3.4 T4 26.5 4.0 11.9
984 * 1750 S 17.0 43,5 S<6 11.9 26.5 4.0 11.9
986 8% p 85.0 6.0 2.0 2.6 9.7 2.5 5.0
986 - 560 S 60.5 35.7 3.2 7.2 9.7 2.5 5.0
986 550 T 57.5 31.1 3.2 7.0 9.7 2.5 5.0
992 850 P 20.0 14.9 2.6 5.4 204 2.7 8.6
992 12C0 S 19.5 29.9 5.1 10.% 20.4 2.7 8.6
393 10C0 - P 1l.4 17.5 4.0 7.7 37.3 .0 18.4
995 230 P/S 22.3 3.7 1.2 l.6 2C.0 2.7 8.6
995 230 ur/s 31.5 8.8 2.5 3.8 20.0 2.7 8.6
998 2650 p 1.4 64.8 8.9 18.8 38.8 7.8 18.5
998 5C0 S 30.0 * 3% 3.2 6.7 38.8 7.8 18.5

1004 590 p 24.5 19.8 3.9 8.0 19.0 2.5 7.8
1004 320 S 36.5 39,6 3.8 8.3 15.0 2.5 7.8
1007 800 P 22.0 23.6 4,4 9.3 2C.0 2.7 2.6
1007 1300 S 28.5 66.5 5«3 " 12.5 2C.0 2.7 8.6
1013 7C0 P 19.5 12.8 2.4 5.0 28.9 4.9 13.3
1013 700 S 20.0 13.3 2.5 542 28.9 4.2  13.3
1041 "1300 P 20.0 3544 5.5 1ll.4 19.2 2.5 7.8
1041 14C0 S 21.0 38.6 4.8 10.1 19.2 2.5 7.8
1048 1100 P 20.5 25.8 4.2 8e6 24.3 3.5 11.0
1048 1100 S 22.0 29.2 4.5 9.4 2443 3.5 11.0
1050 1100 P 20.5 25.7 4.2 8.6 37.0 8.7 19.5
1050 940 S 36.5 40.7 3.6 8.1 37.0 8.7 19.5
1050 1075 T 32.0 43,0 3.9 .8 37.0 8.7 19.5
1056 400 ZP/S 13.5 3.3 1.0 l.4 37.0 7.5 17.5
1056 400 up/ss 19.0 7.8 2.0 3.1 37.0 7.5 17.5
1067 330 P 49.5 12.6 2.1 4.4 13.9 3.1 7.6
1067 660 ZP/S 17.4 8.0 3.2 2.9 13.9 3.1 7.6
1067 660 up/s 24.5 19.1 3.7 7.6 13.9 3.1 76
11068 1800 P 32.0 P 27.1 3.6 12.3
1068 1900 S 44,5 ®% 27.1 3.6 12.3
1070 300 S 130.0 62.8 3.7 9,2 23.5 3.0 10.0
1070 800 ZP/S 25.0 26.2 4.8 10.0 22,5 3.0 10.0
1070 800 up/s 32.0 38.7 9.7 20.2 23.5 3.C 10.¢
1076 1300 P 17.5 27.7 4.7 9.7 20.2 2.7 8.6
1076 1400 S 21.0 38.6 4.8 10C.1 2042 2.7 Beb
1084 2000 P - 13.5 51.7 8.9 17.9 20.0 . 2.5 8.5
1085 435 P 41.0 18.1 3.3 7.2 11.0 2.5 5.7
1088 420 T 54.0 16.2 2.4 4,9 18.8 2.5 7.5
1088 660 ZpP/S 17.4 8.0 2.1 2.9 12.8 2.5 7.8
1088 660 uP/sS 24.5 19.1 5.6 7.6 18.8 2.5 78

cccccccccccccocccccccccccccccccccccccccccccccccccccc

*¥¥% See last page for specilal listing.
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WNDG OPERATE OPERATE TIMC RELEASE TVIME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
1091 10C0 P 21.5 22.8 3.8 7.7 21.5 3.0 9.4
1091 2700 S 12.6 66.3 7.5 16.4 21.5 3.0 9.4
1095 590 P 18.0 13.6 3.0 5.6 39.8 8.4 19.8 -
1095 G20 S - 30.0 25.0 2.9 6.2 39.8 8.4 17.3
1099 1300 P 17.5 27.7 4.7 9.7 17.7 2.5 7.1
1099 14G0 S 21.0 38.6 4.8 10.1 17.7 2.5 7.1
1110 250 p 37.5 13.8 3.7 6o 21.7 2.8 5.3
1116 SG0 p 37.0 19.5 3.6 7.8 22.1 3.4 10.5
1116 500 S 36.0 19.2 3.6 7.9 22.1 3.4 10.5
1117 500 P 39.5 20.8 4.0 8.3 20.5 2.6 8.7
1117 5C0O S  38.5 20.5 4.0C 8.4 20.5 2.6 8.7
1122 3C0 P 13.6 12.7 2.7 5.1 28.9 4.8 13.3
1122 740 S 20.0 10.6 1.7 3.6 28.9 4.8 13.3
1126 1425 P 13.7 28.4 5.3 1ll.1 27.1 4.2 12.4
1126 970 S 31.0 29.9 3.3 7.0 27.1 4.2 12.4
1127 1425 p 13.7 28.4 5.3 1lal 22.0 3.1 9.7
1127 970 S 31.0 29.9 3.3 7.0 22.0 3.1 9.7
1138 350 P 30.5 8.8 1.8 3.4 16.0 3.9 9.1
1138 5C0 S 22.0 10.7 3.3 4.5 16.0 3.9 S.1
1141 13C0 p 16.0 24.1 5.8 8.7 22.5 3.0 9.4
1141 14C0 S 19.0 31.3 4,2 Be9 22.5 3.C A
1144 * 850 p 24.0 24.2 4.2 £.8 18.6 2.5 7.1
L144 * 1750 S 17.5 46.3 5.8 12.4 18.6 2.5 7.1
1147 1660 2°0/S 8.8 8.3 1.9 3.1 18.5 3.9 10.0
1147 1000 UurP/s 12.4 20.6 4.5 S.0 18.5 3.9 10.0
1153 660 IP/S 18.4 8.7 2.3 3.2 26.5 4,0 11.9
1153 660 ue /s 26.0 20.4 6.1 8e2 26.5 4.0 11.9
1154 660 P/S 18.4 8.7 2.3 3.2 29.3 4.8 13,3
1154 660 UP/S 26.0 20.4 6.1 842 29.3 4.8 13.3
1157 13C0 o 24.0 49,3 6.8 l4.6 16.6 2.5 6.5
1159 590 P 25.5 26.7 4.1 84 17.5 2.5 7.1
1159 920 S 38.0  44.3 3.9 8.9 17.5 2.5 7.1
1160 * 1000 P 24.0 27 .4 4.3 R.8 2l.6 3.1 9.7
1160 * 2700 S 14.0 *% 8.3 19.7 21.6 3.1 9.7
1165 675 P 31.0 22.1 4.6 8.1 17.3 2.5 7.1
1165 1925 S 18.0 62.1 7.8 17.2 17.3 245 7.1
1169% 1300 P 26.0 58.8 7.6 15.5  25.2 3.5 11.1
1169 1400 S 27.5 & 6.6 15.8 25.2 3.5 11.1
1171 800 P 28.5 31.2 6.1 12.4 16.5 2.5 6.7
1175 700 P 17.0 10.8 2.8 4,3 29.3 4.8 13.3
1175 700 S 17.5 11.3 2.2 4.5 2G.3 4.8 13.3
1178 *= 850 p 25.5 26.2 4.6 9.4 15.8 2.7 8.6
1178 * 1750 S 18.5 53.2 6.3 13.6 19.8 2.7 8.6
1183 500 P 26.0 12.8 2.5 5.1 2C.6 2.7 8.6
1183 SCO S 26.0 13.2 2.6 5.3 20.6 2.7 8.6
1184 1150 P/S 7.8 8.6 2.0 3.4 48,9 12.3 26.0
1184 1150 uP/s 10.0 16.8 3.7 7.2 42,9 12.3 26.0
1192 800 P 17.5 17.6 3.4 7.0 24.5 3.4 10.5
1192 1300 S 22.5 32.4 4.0 8.5 24.5 3.4 10.5
1194 13c0 P 20.0 35.4 55 "11l.4 17.5 2.5 7.1
1194 1400 S 24.0 52.9 5.7 12.4 17.5 2.5 7.1
1196 155 p 41.5 7.9 2.5 3.6 33,1 6.9 16.6

CcCcccCccccocCcocCcocoCcCcoccCcoccoccCcocococcoCccaoccCccccCcCcccococcocrccoccoccocaoccc

%% 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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WNDG CPERATE OPERATE TIME RELEASE TIME

cccdcccocccccCcoccCcococccocococCcocccccrcocCcocccoccocccocoococrCccococcCcccocococcccaocccca

CODE RES ARNG CURRENT MAX MIN AV MAX MIN AVG
1196 230 S 63.0 3.5 1.5 3.1 33,1 6.9 16.6
1197 400 ZP/S 13.4 4.4 1.5 2.0 27.3 7.1 l4.7
1197 400 ur/s 19.0 11.5 3.2 4.9 27.3 7.1 14.7
1202 300 S 125.0 43,1 1.7 .6 26.9 3.4 11.8
1202 800 P/S 24 .6 25.8 4.7 9.8 26.9 3.4 11.8
1202 8C0 up/7s 31.0 37.8 9.4 19,5 26.9 3.4 11.8
1204 16CO P 13.0 ° 33.0 6.5 14.2 24.1 3.7 1ll.4
1207 A 200 P 18.0 4.9 2.5 2.8 42.0 Y.8 20.9
1211 2000 P 13.2 52.6 8.5 17.4 26.9 4.5 12.8
1224 * 1000 P 14.8 13.6 2.4 4.9 21.6 5.0 12.1
1224 % 2700 S 8.3 26.9 hab 9,3 21.6 5.0 1241
1231 % 1CCO P 19.5 19.8 3.3 6.9 21.9 5.5 12.9
1231 * 2700 S 11.0 46.8 6.2 13.2 21.9 5.5 12.9
1235 % 850 P 13.6 11.6 2.3 4,5 22.3 5.C 12.1
1235 % 1750 S 10.7 19.1 3.2 6.8 22.3 5.0 12.1
1241 300 P 22.5 9.4 3.0 4.4 21.9 5.5 12.9
1242 3GC p 26.0 11.6 3.2 5.0 21.3 5.5 12.9
1245 % 1000 - P 16.5 15.7 2.7 5.6 21.1 5.0 1241
1245 % 2700 S 9.3 33.0 5.1 10.7 21.1 5.0 12.1
1246 % 850 P l4.4 12.4 2.4 4.9 21.6 5.0 12.1
1246 % 1750 S 11.2 20.4 3.4 7.2 21.6 5.C 12.1
1251 1100 P 13.6 14.0 2.6 9.3 21.6 5.0 12.1
1251 1100 S 13.8 14.3 2.6 5¢4 21.6 5.0 12.1
1259 200 P 27.5 4.6 1.5 2.1 22.3 S«C 12.1
1259 200 S 30.5 5.1 1.5 2.2 22.3 5.0 12.1
1260 55 P 62.5 2.5 1.0 1.2 22.3 5.0 12.1!
1260 1000 S 12.7 12.6 2.5 5.0 22.3 2.0 12.1
12606 1055 IP/S 9.1 9.1 2.0 3.5 22.3 5.0 12.1
1260 1055 AN 10.6 13.6 2.9 5.6 22.3 5.0 12.1
1265 60 p 80.0 2.6 0.9 1.1 21.6 5«0 12.1
1266 100 P 555 3.3 1.1 1.4 Zl.6A S.0 12.1
1266 10C0 S 21.5 16.0 23 4.7 21.6 5.0 12,1
1267 300 P 27.5 6.2 1.3 2.2 47.5 18.7 36.7
1267 700 S 27.5 12.1 l.6 3.5 22.3 5.0 12.1
1269 1000 p 12.6 20.3 4.3 87 27.8 7.7 16.4
1276 500 p 17.5 12.1 3.0 5.0 27.3 7.1 l14.7
1278 450 P l4.4 7.9 2.5 3.7 22.3 5.0 12.1
1278 1050 S 24.5 18.2 2.0 4.3 22.3 .0 12.1
1282 200 P 36.5 6.6 1.8 2.6 25.3 3.4 10.5
1282 2C0 S 37.5 6.8 1.7 2.6 25.3 1.4 10.5
1283 350 P 36.5 15.8 3.1 7.1 21.2 2.8 9.3
1283 1150 S 35.5 *% 5.5 14.0 21.2 2.8 9e3
1284 350 P 34.0 15.0 3.3 5.6 26.9 4,5 12.8
1284 i150 S 33.0 8C.1 5.0 12.1 26.9 4.5 12.8
1286 700 P 39.0 32.0 55 11.5 17.9 2.5 7.8
1286 7C0 S 39.5 32.7 5.6 11l.4 17.9 2.5 7.8
1291 800 p 26.5 28.8 5.5 11.2 17.6 2.5 7.3
1291 740 S 44,0 38.4 4.4 9.7 17.6 2.5 7.3
1292 215 p 57.5 10.6 2.0 4.0 3.9 2.5 5.1
1292 350 S 26.0 31.1 5.0 10.4 9.9 2.5 S.l
1295 1000 P 20.0 34,7 7.2 15.0 16.5 2.5 6.7
1296 640 p 29.0 28.7 5.9 l4.6 9.1 2.5 4.5

*% See last vpage for special listing.
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CCCCCcCCcCcCCCcCCCCCCCCCCcCCCrCCcC O CCcCCcCCcCCCCcCCcCcCcCccCccCcCcocccccccoccacaca

cabe RES ARNG CURRENT MAX MIN AVG MAX MIN AVe

1302 200 p 50.0 9.5 2.1 3.7 18.6 2.5 7
1302 2C0 S 50.0 9.3 2.0 3.6 18.6 2.5 7
1303 200 2 37.0 6.8 1.7 2.7 14.2 3.1 7
1303 200 S 37.0 6.6 1.7 2.6 14.2 3.1 7
1308 100 p 44.5 3.5 1.5 1.7 29.3 4,8 13
1308 1200 P /S 8.4 9.2 1.9 3.5 29.3 4.8 13
1308 12C0 uP/s 10.5 16.3 3.3 6.7 29.3 4,8 13
1309 100 P 52.0 4.1 1.5 1.9 24.5 3.4 10
1309 12C0 PAAS 9.9 11.3 2.2 4.3 24.5 3.4 10
1309 12G0 UpP/s 12.3 19.9 3.9 7.3 24.5 3.4 10
1313 * 700 P 38.0 30.9 3.9 11l.1 19.9 2.8 8
1313 * 700 S 38.0 31.C 5.3 11.2 19.9 2.8 8
1314 % 850 p 26.0 26.9 4.7 9.6 28.7 5.0 13
1314 * 1750 S 20.0 65.3 6.9 15.5 2e.7 5.0 13
1321 * 850 p 25.0 25.5 4.5 9.2 20.5 2.8 8
1321 % 1750 S 19.5 . 61.0 6.7 14.8 20.5 2.8 8
1327 * 850 p 22.5 22.2 3.9 8e2 26.7 . 4.2 12
1327 * 1750 S 17.5 46.3 5.8 12.4 26.7 4,2 12
1335 160 p 46.5 3.7 1.3 1.7 31.8 5.0 13
1335 11C0 S l4.2 16.1 2.8 S5ed 31.8 5.0 13
1365 850 p 26.0 2649 4.7 9.6 30.7 46,9 13
1365 1750 S 20.0 6.3 6.9 15.5 3C.7 4,9 13
1372 1060 p 18.0 18.9 3.4 7.2 36.3 7.5 17
1372 1000 S 18.5 19.6 3.6 7.5 36.3 7.5 17
1374 1100 p 22.5 28.56 4.7 9.6 23.7 3.4 10
1274 1100 S 23.0 31.7 4.7 9.9 23.7 3.4 10
1380 % 700 P 26.5 19.2 3.4 7.3 17.9 2.5 7
1380 % . 7CO S 26.5 19.4 3.4 7.4 17.9 2.5 7
1402 660 P/S 20.2 9.7 1.7 3.5 12.1 2.5 6
1402 660 urP/S 28.5 22.4 44 9.2 12.1 2.5 6
1409 5.5 P 105.0 2.9 2.0 2.0 22.3 5.0 12
1409 570 S 23.5 8.2 1.3 2.6 22.3 5.0 12
1410 2.2 P 185.0 2.8 1.9 1.8 16.0 1.9 9
1410 570 S 26.5 9.6 1.4 3.0 16.0 3.5 3
1411 #* 7CO P 20.5 13.6 2.6 5.3 33.3 6.5 1S
1411 * 780 S 20.0 13.3 2.5 5.2 33.3 6.5 15
1413 * 700 P 37.0 29.7 5.1 10.7 17.3 2.5 7
1413 * 700 S 37.0 29.9 5.2 10.9 17.3 2.5 7
1417 420 T 68.0 23.1 3.1 6.5 10.3 2.5 4
1417 660 P/S 21.9 10.7 1.9 3.8 19.3 2.5 4
1417 660 UP/s 31.0 24.3 5.0 10.1 10.3 2.5 4
1420 * 850 p 25.0 25.5 4.5 9.2 17.4 2.5 7
1420 * 1750 S 19.5 61.0 6.7 14.8 17.4 2.5 7
1425 660 lP/S 18.7 8.8 2.2 3.2 15.7 3.9 9
1425 660 UP/S 26.5 20.8 5.9 8.5 15.7 3.9 9
1428 660 p/S 19.5 9.3 2.3 1.4 26.7 4.2 12
1428 660 UP/sS 27.5 21.6 6.3 8.9 26.7 4.2 12
1429 %= 850 p 21.0 20.1 3.5 T.6 20.6 2.7 3
1429 % 1750 S 16.5 40.8 5.4 11.5 20.6 2.7 8
1431 #* 700 P 35.5 28.0 4.9 10.2 16.3 2.5 &
1431 % 700 S 37.0 29.9 5.2 10.9 15.3 2.5 6
1433 200 P 2.6 4.1 26.1 4.0 11

38.5 9.6

- I-29 -

s & 9 % 6 8 6 8 6 8 8 8 4 B & 8 3 3 86 % © 6 8 & s+ S e & & 6 & O s 4 6 ¢ 4 » e * & 0 » 02 b 0 b o
uoxllsJOO-i\\br-r—w'.uJ.)\o.Dr-—r--'o‘r)r--r—-—r-«w-.nwr—mwmunccf}ou;cn.bb@@q«l@ommmuww@@»—w

1]




WNDG OPERATE OPERATE TIME RELEASE TIME

CGDE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG

U 1433 1300 S 46.0 * ¥ 26.1 4.0 11.9
U 1445 1425 P 15.5 34,0 6.3 12.8 18.2 2.5 7.1
U 1445 970 S 34.5 39.4 3.8 2.3 18,2 2.5 7.1
U 1446 850 P 22.0 21.5 3.7 8.¢C 17.7 2.5 7.1
U l446 1750 S 17.0 43.5 5.6 11.9 17.7 2.5 7.1
U 1447 250 p 66.5 14.1 2.7 57 17.4 2.5 7.3
U 1447 235 S 90.0 14.7 2.6 Se4 17.4 2.5 7.3
U 1449 425 p 36.5 13.3 2.2 4.6 21.8 3.0 9.4
U 1449 415 S 35.5 13.2 2.3 4.3 21.8 3.¢C 9.4

*% See last page for special listing.
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CCCcCCcCccCcCccCcCcCcCcCCcOocCCCcCCcCCCcrCccccCccCcccccccccceaeca

CODE

94
128
137
172
174
205
205
246
283
303
307
320

335
348
353
353
354
356
379
379
381
413
418
431
443
446
453
467
475
476
481
486
524
525
536
546
547
552
557

4

i+ 3 4 3t

> oo D>

RES

1300
23060
1200
1200
1200
1000
1CCC

650
2000

235
1200
1300
1300

430

255

250

235

235

850
2G0CG
1200
20006
1300
1300

285
13060

550
1300
1300
200¢
2300
10C0C
2000
1300
2300
1300
2300
2000

235

WNDG GPERATE

OPERATE TIME

ARNG CURRENTY MAX
20.0 116.6G
11.9 72.9
17.0 64.2
13.9 48.5
16.0 58.8

P 18.0 41.8
S 18.0 41.8
- 2745 32.1
7.8 35.2
50.5 36.8
15.0 53.7
21.0 129.5
26.5 225.2
22.5 21.4
P 24.0 10.5
S 43.5 16.2
53.5 41.5
44 .5 33.0
P 31.0 8447
S 18.0 198.4
14.2 49,9
8.9 41.6
19.5 111.0
21.0 129.5
2645 8.8
19.5 111.0
44.0 98.6
21.0 123.5
19.5 111.0
17.5 236.8
10.6 57.6
29.0 116.5
11.4 59.9
18.5 100.2
10.0 51.8
27.0 237.4
10.7 11.7
6.9 29.7
36.5 26.3
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VIN

18.1
11.7

AVG

40.9
2247
25.9
2044
24,2
18.7
13.7
13.0
14.3
16.7
22.1

RELEASE TIME

MAX

1C5.6
50.7
S4.1
363.6
78.4
355.5
3155%.5
65.5
144.5
99,7
119.3
107.9
187.4
84.6
168.8
168.8
24645
140.0
180.9
180.9
194.2
142.4
163.7
167.9
120.2
121.1
86.2
277.0
215.0
170.3
8.9
140.0
37.9
361.9
53.5
87.6
6.4
175.2
35¢.6

MIN

32.6
6.9
20.8

96.2 -

22.9
30.1
90.1
12.4
47.4
263
47 . 4
32.6
40.3
13.9
45.0
45,0
65.3
S¢.l
43.3
43.73
45,0
32.7
ERL5
3Z2.6
3C.3
41 .4
2C.1
14.7
4547
63.5
204
52.1
19.1
112.5
18.5
20,1
15.1
45.0
1Cé.7

AVG




WNDG CPERATE OPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT = MAX MIN AVG MAX MIN AVG
U 560 850 P 34.0 102.6 14.2 32.1 151.6 31.3
U 560 2000 S 19.0  300.0 20.8 52.9 151.6 31.3
U b5¢61 850 p 31.0 84.7 12.7 28.5 151.6 31.3
U 561 2000 S 18.0 198.4 19.6 48.0 151.56 31.3
U 563 850 P 32.5 93.5 13.4 30.3 167.4 36.8
U 563 2C00 S 19.0 300.0 20.8 52.9 167.4 36.8
U %67 * 2000 15.5 169.3 22.3 51.5 320.5 92.1
U 569 % 1300 25.0 192.3 24.0 55.8 97.0 26.3
u 570 850 P 29.5 "T6.6 12.0 26.9 178.6 43.3
U 570 2000 S 17.0 160.1 18.4 43.5 178.6 43.3
U 592 * 2300 12.4 96.6 14.0 30.5 97.1 19.9
U 603 * 13C0 25.0 192.3 26.2 55.8 137.4 52.1
U 604 1000 17.0 3447 7«2 13.9 32.4 8.2
U 608 % 250 15.5 36.8 7.3 15.8 134.7 44.9
U 620 * 2300 9.5 58.3 10.4 22.0 17.5 22.2
U 621 * 2300 11.8 87.6 13.2 28.6 86.1 16.5
U 625 2300 9.9 50.9 8.7 18.2 77.0 16.8
U 640 375 39.0 47.4 11.0 20.9 202.2 4l.7
U 645 850 P 38.0 123.3 16.4 37.9 139.5 28.9
U 645 1300 - S 24.5 133.8 17.3 139.5 139.5 28.9
U 656 L2C0O 24.5 118.1 16.9 4C.6 120.6 22.0
U 660 =* 1300 22.0 l42.4 20.3 46.2 194.2 40.3
U 661 * 1300 18.0 95.2 16.2 36.1 252.0 ¢&2.7
U 663 * 13060 26.0 213.8 36.8 59.6 191.6 40C.3
U 665 * 2300 10.6 70.4 11l.7 25.1 113.8 26.5
U 684 2000 14.0 135.9 29.7 44.6 257.0 62.7
U 685 1300 30.0 317.4 67.5 76.8 G90.3 20.1
U 688 150 P 155.0 80.8 14.5 32.4 223.2 4E.5
U 688 475 S 75.0 223.1 24.7 60.8 223.2 48.5
U 690 10C0 16.0 32.2 6.0 12.9 45.7 11.3
U 697 = 850 30.0 B6.7 23.4 34.7 72.4 9.8
U 702 % 1200 21.5 94.4 15.5 34.3 115.2 18.2
U 706 * 1300 24.0 1723 23.6 52.3 242.0 6&2.7
u 7ai 4130 30.0 29.3 6.3 13.3 96.4 2€C.9
U 713 375 39.0 50.2 10.92 2C.9 164.1 52.7
Uy 715 850 P 32.5 93.5 13.4 30.3 153.9 131l.3
u 1715 2000 S 19.0 3000 20.8 52.9 153.9 31.3
Uu 716 2000 11.2 $5.2 12.1 22.1 147.5 33.4
u 727 45 35.0 7.9 3.4 4.4 131.8 27.1
U 746 225 P 51.5 22.0 4.8 9.9 103.3 2C.4
U 746 800 S 56.0 *% 14.7 42.3 103.3 20.4
U 748 A 2000 10.7 82.3 14.5 32.1 367.2 106.7
U 783 1300 13.7 63.3 17.7 26.4 461.0C 127.7
U 790 2C0C0 14.6 124.2 18.0 40.3 16S.5 40.5
U 806 ¥ 1300 24.5 i82.1 28.8 54.1 231.5 656.1
u 8nsg 640 18.5 27.3 57 11.6  126.9 31.4
U 813 2300 11.2 78.5 12.4 26.8 107.3 23.7
u 823 1CO0 l4.1 32.9 665 13.8 1461 30.6
U 840 550 23.5 35.7 7.3 15.7 162.9 36.8
U 879 1000 31.5 156.1 26.2 51l.9 95.7 26.3
U 887 235 50.5 38.8 7.9 16.7 228.5 45.0
u 889 % 2300 12.3 77.7 11.0 23.7 58.3 10.4

¥¥ See last page for snecial listing.
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CODE

895
919
931
933
945
952
954
956
965
965
965
974
976
981
994
996
996
1009
1016
1027
1032
1042
1045
1045
1049
1058
1061
1061
1069
1071
1071
1030
1090
1097
1114
1115
1115
1123
1124
1129
1132
1135
1139
1140
1142
1163
1168
1177
1179
1185
1185
1200

> > D

RES

1300
210
1200
850
500
2300
235
2000
85
270
275
235
2300
2000
430
120
890
1300
1200
2000
850

1300

850
2000
650
850
850
1250
210
225
800
850
2000
1200
850
450
450
12060
1000
2000
850
550
850
850
1300
6C0
1000
235
940
425
415
2000

WNDOG OPERATE
ARNG CURRENT

- N

nwonmo w v

w o

56.0
26.5
36.0
25.0
10.6
56.5

. 18.0

85.0
55.0
54.5
50.0

Teb
17.0
20.5
26.0
255
25.0
21.5

7'1
26.5
24.5
2545
14.8
30.5
14.6
27.0
24.5
56.0
32.0
35.0
24.0
13.9
17.0
14'0
56.6
52.0
24'5
25.0
22.5
31.0
33.0
29.0
23.0
37.5
17.0

50.0

20.0
47.0
45.0
12.9

OPERATE TIME

MAX

182.1
29.3
135.8
109.6
32.5
10.4
44,0
225.8
7.6
17.9
18.1
38.4
33.4
178.3
19.3
44,6
57.6
103.5
94.4
30.9
73.5
182.1
59.3
112.4
H4 .4
34,3
50.5
83.6
29.3
13.1
79.8
51’.2
98.5
64.2
32.7

1 103.5

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
96.0

- I-34 -

MIN

34.6

7.6
20.0
17.0
10.4
16.8

P
.
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AVG

54.1
12.6
45.7
44,1
l14.9
25.1
18.8

el
w

RELEASE TIME

MAX

107.9
100.7
106.2

92.8
198.9

78.6
207.5
145.7

34,2

34,2

34,2
227.0

955.6
150.5
l46.1
264.3
26443

95.7
1i2.8
151.9

61.1
144.0
104.6
104.6
100.4
104.6
191.8
191.8

83.0
114.9
114.9
18C.9
180.9
178.6
124.6
299.5
299.5

53.3

63.2
311.5
122.4
140.0
103.7
101.0
314.5
206.0
105.8
164.8
114.5

86.5

86.5

91.0

MIN

32.6
35.8
16.C
11.8
5.8
28.9
472

AVG




CcCccccccceoccccocc

CODE

1201
1206
1220

1221

1233
1234
1243
1247
1271
1273
1294
1385

1456

>

LR TEE R AR

RES

1300
375
550
640

20C0

23C0

2300

13C0O

1300

1300

2GG0
830

125

ARNG CURRENT

MAX

156.6
53.3
61.9
18.2
35.2
41.5
38.0
79.0
64.6

111.0

131.7

126.2

3.1

AVG

49,1
23.2
25.7

7.6
14.3
16.7
15.3
31.3
28.1
39.7
41.8
43.0

2.2

MAaX

202.2
189.1
227.0
222.5
89.9
87.2
89.9
130.0
195.5
121.1
77.8
185.7
52.7

MIN

41.7
40.3
53.6
S4.4
27.5
27.5
27.5
64.9
64.9
4l.4
22.9
40.3
14.0

AVG
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cccccCcCcccococcCcccoccococCcocccccccocccaccocccacacaccacc

WNDG CPERATE OPERATE T'IME RELEASE TiImt

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
6000 A 520 P/S 12.7 3.6 0.9 1.3 16.1 4.8 9.5
6000 A 520 up/s 18.0 8.1 1.8 3.0 16.1 4.8 9.5
6001 " A 52¢C P/s 21.2 6.8 1.2 2.2 11.2 3.3 7.3
6001 A 520 upP/s 30.0 15.3 2.7 Seb 11.2 3.3 7.3
6002 A 520 P75 12.7 3.6 .9 1.3 17.0 4.2 9.2
6002 A 520 urP/s 18.0 8.1 1.8 3.0 17.0 4.2 9.2
6004 1000 17.5 30.3 6.1 12.7 S.0 1.7 5.1
6005 2500 7.9 34.9 8.5 13.2 12.¢ 3.2 7.3
6006 1000 17.0 29.4 5.9 12.4 8.2 2.0 5.2
6007 . 45 P ~ 62.0 3.0 1.5 1.7 29.3 7.4 16.0
6007 6 S 180.0 2.2 1.2 1.2 29.3 T.4 16.0
6008 200 34.0 7.6 2.2 3.3 11.5 3,2 7.3
6009 200 21.5 4.6 1.9 2.4 16.1 4.8 6.5
6010 200 85.0 10.7 1.9 3.9 7.0 1.6 4.9
6011 550 44,5 17.0 2.5 5.1 17.3 2.9 8.4
6013 1000 24.0 l6.1 2.2 4.6 9.4 2.3 5.9
6014 300 64.0C 8.9 1.0 2.0 12.0 3.2 7.3
6015 250 P 14.7 12.7 3.2 5.0 16.1 2.4 7.5
6015 1750 S 12.0 22.5 3.7 7.7 16.1 2.4 7.5
6016 700 17.5 17.2 3.9 7.3 177 3.0 8.6
6017 760 18.5 18.3 3.8 7.7 17.7 3.C 8.6
6018 850 P 13.7 11.7 2.9 4,6 17.9 2.9 2.4
6018 1750 S 11.1 20.1 3.4 7.1 17.9 2.9 A
6019 1000 13.6 22.3 4.7 9.4 .6 1.5 3.8
6020 300 P 28.0 6.3 1.6 2.2 29.3 7ot 1640
6020 700 S 28.5 12.8 1.7 3.6 29.3 7.6 16.0
6021 120 P 33.5 4.0 1.6 2.1 21.8 4.5 10,5
6021 125 S 43.0 4.0 1.3 1.7 21.8 4.5 1C.9
6022 400 28.0 6.5 l1a1 2.1 30.1 1.4 16.0
6023 2500 12.6 79.4 14.9 23.8 €2 1.5 3.5
6024 400 P 28.0 6.5 l.1 2.1 30.1 7.4 1&.0
6024 65 S 57.5 2.3 0.8 1.1 30.1 7.4 16.0
6025 1200 20.5 18.7 2.7 S.6 11.1 2.4 6.4
6026 440 24.5 18.0 4.2 7.7 7.2 1.6 4.5
6027 1000 P 12.3 10.5 2.0 4.0 30.1 7.6 16.0




WNDG CPERATE OPERATE-TIME RELEASE TIME

CODE RES ARNG CURRENT MA X MIN AVG MAX MIN AVG
U 6027 950 S 25.0 13.8 1.7 3.5 30.1 7.4 16
U 6028 700 19.0 18.9 3.9 7.9 12.0 1.5 5
U 6029 700 17.0 16.6 3.5 7.0 15.7 2.4 7
U 6030 700 18.0 17.7 3.7 7.5 9.1 1.7 4
U 6031 700 22.0 22.7 4.5 9.3 12.8 1.8 6
U 6032 7C0 21.0 . 21.5 4.3 8.8 1442 2+0 6
U 6033 400 21.0 7.2 1.7 2.7 19.5 3.6 9
U 6034 400 2 23.0 8.0 1.8 3.0 9.4 2.3 5
U 6035 700 18.0 17.7 3.7 7.5 22.2 $e2 12
U 6036 700 18.0 17.7 3.7 7.5 10.4 1.5 4
U 6037 200 37.5 8.7 2.3 3.6 17.2 2.6 8
U 6038 950 24.0 29.3 S.1 10.4 12.2 1.7 5
U 6039 . 950 23.5 28.5 5.0 10.1 8.2 2.0 5
U 6041 700 16.0 15.4 3.4 b4 9.2 2.3 5
U 6042 700 18.5 18.3 3.8 7.7 11.4 1.5 4
U 6043 700 19.5 19.6 4.0 8.1 7.0 1.5 4
U 6044 2500 11.2 63.8 9.6 20.1 8.3 2.1 S
U 6045 ‘145 20.0 4.8 2.4 2.9 30.1 7.4 1é
U 6046 145 P 33.0 6.0 24 3.1 20.0 3.9 9
U 6046 1345 P/s 11.0 9.8 1.6 3.3 20.0 3.9 9
U 6046 1345 urP/s 15.5 23.2 4.C R.2 20.0 3.9 3
U 6047 300 P 47.5 11.8 2.C 4.1 16.0 2.5 7
U 6047 700 S 48.5 37.0 - 3.2 7.2 16.0 2.5 7
U 6048 300 P 60.0 15.0 2.6 5.6 13.1 1.9 &
U 6048 700 S 61.0 ¥* 4,2 1l.1 13.1 1.9 6
U 6049 950 17.5 19.0 3.4 7.1 11.5 3.2 7
U 6050 700 14.6 13.7 3.2 S.7 2la.4 4.5 10
U 6051 - 700 P 34.5 23.7 3.5 Tt 6.6 1.5 3
U 6051 1460 S 16.5 313.6 5.8 11.9 6.6 1.5 3
U 6052 245 p 24.5 7.1 2.4 3.3 8.3 1.9 4
U 6052 1800 S 17.5 36.1 3.9 8.5 8.3 1.9 4
U 6053 200 25.0 6.2 2.1 2.9 e 2.3 5
U 6054 700 11.9 10.9 2.8 4.5 18.2 2.9 2
U 6055 700 12.1 11.1 2.8 4.6 28.5 7.4 16
U 6056 700 18.0 17.7 3.7 7.5 17.3 2.9 8
U 6057 220 29.5. 9.5 3.0 4.4 10.8 1.5 4
U 6058 82 48.5 6.7 3.0 3.7 13.2 1.9 6
U 6059 2 190.0 3.0 2.0 1.9 29.3 7.6 16
U 6060 100 57.0 6.8 2.3 3.3 PR 1.5 3
U 6061 220 31.5 10.4 3.8 4.7 6.6 1.5 3
U 6062 300 P 34,0 7.8 1.5 2.5 9.4 2.3 5
U 6062 700 S 35.0 17.8 2.2 4.6 9.4 2.3 5
U 6063 1600 9.5 14.3 4e6 6.1 11.6 2.4 &
U 6064 400 26.0 9.8 2.1 3.8 18.8 3.0 8
U 6065 450 20.0 15.0 3.7 6.2 16.3 2.5 7
U 6066 400 28.0 10.1 2.0 3.9 17.6 2.9 ]
U 6067 450 , 16.5 12.1 3.3 5.1 9.1 1.7 4
U 6070 145 22.0 5.1 2.5 3.0 17.0 4.2 g
U 6071 1000 9.3 14.0 3.5 5.9 28.5 T.4 1¢&
U 6072 700 13.5 12.5 3.0 5.2 9.4 2.3 5
U 6073 1025 P/S 7.6 6.9 2.0 2.6 9,4 2.3 5
U 6073 1025 UP/sS 10.8 16.5 5.0 7.0 9.4 2.3 5

*%¥ See last page for special listing.
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CQODE

6074
6078
6079
6080
6080
6081
6082
6082
6082
6083
6084
6084
6085
6086
6087
6088
608¢
6083
6090
6092
6093
6054
6094
6035
6095
6097
61G0C
6101
6102
6103
6104
6104
61C6
6106
6106
6107
6107
6108
6109
6110
6112
61173
6114
6115
6116
6116
6117
6l24
6125
6131
6132
6133

CCCCCCCCCCCCCC_‘CCC'_'CCCC‘.CCCCCCCCCCCCCCCCCCCCCCCCCCCCCCC

RES

220
700
2500
520
520
700
350
2720
2720
230
5C0
500
1000

450.

350
179
179
200
200
220
1600
3C0C
7C0
760
7C0
700
7¢0

- 100

500
200
800
740
30
2105
2105
2C0
200
700
16
82
82
82
82

2C0
260
400

16

82
2C0
400

*¥ See last page for special listing.

WNDG OPERATE
ARNG CURRENT

P/S

up/s

IP/S
ur/s

w o

ZP/S
upP/s

wono

YA A
UpP/S
P/S
UP/S

IP/S
up/ss

~ NN~ [aadi*
e 0 & o o ¢ o

NN - Pt N
DOV OPOWVMVODOODOODOOO
2 6 6 4 0 8 o

QOre NO NDWNer 0O ~Nm WU Wn

w
+

25.5
32.0
46.0
17.5
60.0
61.C
16.0
17.0
20.0
245
66.5
11.7
50.0
13.9
21.5
100.0
6.8
1.2
16.6
23.5
22.0
90.0
40.5
3%.5
36.0
35.5
110.0
17.3
24.5
46.5
130.0
145.0
38.5
85.0
28.5

CPERATE TIME

MAX

i0.4
1(;.6
27.7

5.8
12.9
29.0

5.9
10.6
22.8
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ccCccCcca

WNDG OPERATE OPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MAX MIN AVG MAX  MIN AVG
6134 - 400 26.0 9.2 2.3 3.5 3.8 1.9 5
6135 82 42.0 6,0 2.9 3.5 9.7 1.6 5
6136 700 19.5 19.6 4,2 3.1 16.3 2.5 1
6137 16 90.0 3.5 2.2 2.4 8.2 1.5 4

O oo,
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CODE

UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA
UA

OO WWNN -

RES

400
400
400
400
400
400
2650
500
1025
1025
1800

145 -

21
1200
400
400
2500
145
2500
145
1345
1345
45

1000
2500
1000
700
700
1000
700
200
2C0
2G0
400
1000
200
400
4COo
700
2C0
18C0C
23
34

WNDG OPERATE
ARNG CURRENT

IP/5S
ur/S
YA
upP/S
IP/S
ur/sS

IpP/S
upP/s
p
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ZrP/S
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CODE
UA 42
UA 42
UA 43 -
UA 44
UA 45
UA 46
UA 45
UA 46
UA &7
UA 47
UA 48
UA 49
UA 50
LUA 51
UA 52
UA 53
UA 5S4
UA 54
UA 55
UA 55
UA 56
UA 56
UA 57
Ua 57
UA 58
UA 59
UA 61)
UA 61
UA 62
UA 62
UA 63
UA 63
UA 65
UA &6
UA 69
UA 70
UA 71
UA T2
UA 74
UA 74
UA 75
UA 75
UA 7o
UA 77
UA 78
UA 79
ua 80
UA 81
UA 81
UA 83
UA 83
UA B84

RES

400
4C0
700
720
1000
95
535
5135
4C0O
400
1070
5C0
640
750
5000
300
6060
1600
4G0
400
850
L2GC0
475
3050
1500
12C0
60GC0
1200
260
260
475
2050
2500
750
5300

2500
300
2500
25C0
85
1800
220
82
950
5500
850
4GC0
4CO
850
1750
295

WNDG GPERAIE
ARNG CURRENT

ZP/S
uP/sS

P/S
UP/S
ZP/S
upP/S

P/S
upP/s

VTn oUW o

IP/S
upr/s

(Vo = IRVl v ]

P /S
uP/s

VN o

P
P

11.3
16.0
13.3
10.3

6.2
23.5
11.0
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MAX

9.1

9.1
28.9
3¢.3
27.3
32.5
32.5
32.5
11.3
11.3

" 3C.1

30.1
48,9
2€.1
8.8
37.6
27.3
27.3
9.1
9.1
20.6
20.8
37.6
37.6
40,3
21.6
22.2
20.4
29.1
2G9.1
42.0
42.0
21.9
21.6
17.0
12.1
42 .0
41.1
36.3
36.3
12.1
12.1
41.6
26.1
15.7
36.3
201

5.8
8.8
2l .4
21.4
16.1
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CODFE

UA B84
UA 84

UA 86

UA 86
UA 88
UA 89
UA 390
UA 90
Ua 91
UA 91
UA 92
ua 93
UA 94
UA 95
UA 96
UA 96
UA 96
UA 97
UA 97
UA 99
UA 100
UA 100
UA 101
va 162
Ua 103
ua 103
UA 104
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UA 106
UA 107
UA 108
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UA 109
UA 110
UA 111
UA 112
UA 114
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UA 115
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UA 119
UA 121
UA 123
UA 125
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RES

590
590
100
1100
15
16
700
33C0O
850
1750
2G0
2500
2500
700
840
7140
7140
1040
1040
90
21
1200
1600
SCO
530
530
1000
2700
590
590
4GCO
400
1000
27C0
5.5
700
700
1775
400
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700
1425
970
21
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850
1750
720
82
300
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4475
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COBE

UA
UA
UA
Ua
UA
UA
UA
UA
UA
UA
UA
UA
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UA

127
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132
133
133
134
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137
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139
140
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144
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146
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4000
1000
2030
2780
200
200
2C0
2C0
134
134
700
186
186
115
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3525
3525
700
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33.1
33.1
16.4
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CODE

50

54
55
56
ST
59
60
61
62
63
64
64
67
68

53

RES

1300
2000
600
235
34
800
880
1300
225
1300
1300
850
1300
8§30
235

WNDG COPERATE
ARNG CURRENT

17.0
11.9
31.0
42.5
80.0
26.0
32.5
22.5

52.5
19.5
18.5
48.0
25.0
24.0
40.5

%2 e}

OPERATE TIME

MAX  MIN AVG
B6.7 15.3 33.6
82.0 14.2 31.3
68.9 12.4 28.2
31.2 6.9 13.2

5.8 2.9 3.5
41.8 8.5 18.0
5.6 1ll.6 25.1
149.4 20.9 47.6
36.4 7.3 15.6
111.0 17.6 39.7
100.2 16.7 327.4

*X 2l.4 57.5
141.8 17.6 40.%
T4.7 13.2 29.9
29.5 6.7 12.4

¥¥%¥ See last page for special listing.

RELEASE TIME

MAX

565.0
395.0
57C.C
420.0
255.0
125.0
100.0
585.0
5€5.0
55%.0
585.0
330.0
330.0
585.0
525.0

MIN

235.0
85,0
255.0C
11C.C
95.0
27.0
3C.C
150.0
255,060
245.0
295.0
6.0
6C. 0
290G.0
165.0

AVG

e




WNDG OPERATE CPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
69 * 1300 : 17.0 86.7 15.3 33.6 585.0 130.0
71 100 62.0 13.3 4.1 6.2 420.0 180.0
72 235 36.0 26.0 6.2 10.9 585.0 245.0
73 % 1300 21.5 135.8 19.7 44.8 585.0 160.0
7« A 235 40.0 27.8 6.8 12.3 580.0 255.0
75 235 43.0 31.6 7.0 13.4 555.0 275.0
78 ¥ 830 16.0 31.8 6.3 13.4 255.0 110.0C
79 A 2C0 P 74.0 8.4 1.2 2.5 125.0 75.0
80 * 1300 21.0 129.5 19.2 43.5 585.0C 277.C
81 * 600 23.5 45.1 5.5 20.0 58C.0 215.0
82 640 24.5 37.9 7.3 15.9 220.0 40.C
83 225 56.5 39.6 7.8 17.0 580.0 24%5.0
84 225 48.0 32.3 6.8 13.8 585.0 240.0C
85 830 37.5 164.0 22.7 52.4 SE0.0 160.0
86 ¥ 2000 13.3 102.3 16.0 35.7 395.0 80.0
87 61‘}0 1505 2108 500 901 25000 70-0
88 * 2300 9.6 48.5 8.4 17.5 155.C 80.C
30 225 59.0 41.7 8.1 17.7 585.0 29G.0
91 1200 21.5 94.4 15.5 34.3 415.0C 100.0
93 285 71.0 35.6 6.7 14.9 ?220.C 50.C
95 % 1300 20.0 116.9 18.1 40.9 585.0 250.0
38 * 1300 21.0 129.5 19.2 43.5 585.0 285.0
99 2000 10.5 52.7 3.5 2045 255.0 11%.0
101 235 4G.0 27.8 6.8 12.3 580.C 25%.0

102 830 35.5 148.6 21.2 48.3 450.0 150.0C
103 * 830 22.5 68.1 12.2 28.0C 585.0 157.0C
104 640 S 18.0 15.9 3.4 6.5 90.0 40.C
105 830 23.5 72.5 12.9 29.3 560.0 230.0
107 #* 2000 13.6 107.2 16.5 36.7 1355.0 l6C.C
109 #* 1300 20.5 123.0 18.7 42.2 585.0 18C.0
110 235 40.0 29.0 6.7 1Z.3 580.0 2390.0
111 * 600 37.0 88.3 15.8 34.4 540.0 110G.G
112 450 P 53.5 92.7 153 34.3 580.0 255.C
112 459 S 49.5 82.0 1l4.3 31.5 580.0 25%.0
113 600 p 57.0 202.9 23.0 54.97 37C.0 T70.0
113 500 S 50.0 101.7 16.2 36.5 370.0 7C.0
114 A 55 P 75.0 2.8 1.0 1.3

114 A 10CO S 15.0 16.0 2.9 6.0

115 % 880 15.0 29.3 6.0 12.5 255.0 117.¢C
117 A 1000 20.0 33.7 7.4 15.0

118 125 39,0 7.5 2.8 3.7 170.0 80.0
119 % 2000 12.6 91.6 15.1 23,4 435,00 163.0C
120 235 37.0 26.7 6.3 11.2 580.0 222.0
122 850 P 18.0 28.5 5.2 1l.4 255.0 S¢.0
122 1250 S 17.5 43.2 7.3 15.9

123 2.0 P 2C5.0 2.6 1.5 1.6 70.0 35.C
125 11C0 IP/S 16.3 59.1 10.5  24.5 575.0 290.0
125 1160 UrP/s 23.0 108.7 17.3 39.0 575.C 29C.0
126 * 13C0 20.0 116.9 18.1 40.9 585.0C 265.C
127 * 850 17.0 39.5 8.3 17.5 415.0 2G5.0
129 #* 880 17.5 29.4 5.6 11.83 170.0 45.0
130 165 p 64.5 10.8 2.6 4.9
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WNDG CPERATE CPERATE TIME RELEASE TIME

CODE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG

130 225 S 80.0 13.7 2.6 546
131 - 235 44,0 32.5 7.1 13.8 490.0 200.0
139 * 1300 20.0 116.9 18.1 40.9 585.0 277.0
141 600 48,0 130.3 21.0 47.5 350.0 65.0
142 2000 16.5 200.,0 24.4 S6.8 565.0 295.0
143 1200 15.5 56.2 10.4 23.5 415.0 175.0
144 830 _ 21.0 61.9 11.2 25.8 585.0 24C.C
147 13C0 22.5 149.4 20.9 47.6 575.0 18C.0
148 850 P - 22.5 38.4 6.8 15.0 195.0 65.0
149 235 39.0 28.2 o6 11.9 5280.0 194.0
150 125 30.0 7.3 3.2 4,1 260.0 65.C
151 A 500 33.5 55.6 11.3 24.3 575.0 29G.0
153 % 830 23.5 72.5 12.9 ?29.3 585.0 230.0
T 154 640 15.5 21.8 5.0 9.1 220.0 75.C
155 1000 p 28.0 128.3 18.4 42.0 505.0 125.C

15% 775 S 43.0 187.5 22.2 52.2
157 A 1300 17.5 90.8 15.8 24.8 €25.0 135.0
166 % 2300 10.9 74.4 12.0 26.0 235.0 80.0
169 235 42.0 30.7 6.9 13.C 585.0 210.0
171 270 31.0 14.2 3.5 5.8 175.0 44.C
172 3.0 220.0 4.3 2.5 2.8 255.0 95.0
174 2G6Q0 16.0 152.7 20.3 46.2 355.0 1CU.C
176 %* 600 27.0 57.3 10.5 23.7 585.0 285.0
177 2C0 44,5 23.0 5.5 9.8 415.0 120.0
178 235 43,5 32.0 7.0 13.6 555.0 255.0
180 285 35.0 15.9 3,3 6.3 255.0 €95.0

182 2500 8.1 36.2 6.6 13.6
183 1300 21.0 129.5 19.2 43.5 585.0 295.0
184 A 830 33.0 129.9 19.4 43,9 650.0 24C.0
185 * 1300 23.0 156.6 21.5 49.1 495.0 6SG.0
186 880 21.0 45.0 8.5 18.9 255.0 45.0
187 * 850 18.0 42,6 8.9 18.8 385.0 185.0
189 A 2135 44,5 33.0 7.2 14.0 585.0 2SC.0
191 A 235 44,5 33.0 7.2 14.0 585.0 290.0
192 2135 44,0 32.5 7.1 13.83 49C.0 210.0
193 425 p 31.5 23.7 4.4 9.5 250.0 95.0C
193 415 S 32.0 24.1 4.6 9.3 250.0 95.0
19% 550 28.0 44.8 8.7 19.2 410.0 90.0
196 1300 25.5 202.8 24.7 S57.7 585.0 185.0C
193 175 60.0 19.6 5.1 9.7 185.0 40.0
201 550 23.5 35.7 7.3 15.7 1365.0 70.0
203 1300 18.5 100.2 1l6.7 27.4 585.0 250.0
204 880 18.0 30.6 5.7 12.3 108.0 46.C
205 * 830 24.5 ~ 76.9 13.6 30.6 430.0 110.0
206 4000 6.6 5542 8.5 17.8 55,0 22.0
207 A 200 p 53.0 64 1.0 2.0 215.0 SC.0
208 1300 19.5 111.0 17.6 39.7 385.0 160.0
209 430 23.0 21l.4 5.2 9.5 195.0 85.C
210 - 830 33.5 133.4 19.7 44.7 585.0 2C5.0
212 * 850 24.5 67.0 12.4 27.2 415.0 83.0
213 640 ‘21.0 31.7 6.3 13.3 140.0 55.0
11.2 25.9 580.0 175.C

215 450 42.0 63.6
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CapE

215
216
218
219
219
220
221
223
224
225
226
227
228
230
231
232
234
235
236
237
239
240
241
242
243
244
245
246
247
248
249
250
252
253
294
255
256
257
258
259
260
261
262
263
264
265
266
267
268
269
270
271

RES

450
880
600
450
450
800
235
830
830
830
830
880
3.E
600
1200
850
285
5C0
285
200
1450
830
350
830
600
2300
1300
850
850
2C00
3CCO0
830
830
1200
830
830
20C0
235
600
830
830
225
225
830
200
285
1200
285
1450
850
830
235

WNDG CPERATE
ARNG CURRENT

(%

38.5
32.0
41.0
58.0
53.0
21.0
51.0

27.0

29.0
25.0
245
21.5
295.0
48.0
22.0
13.1
47.5
32.5
60.5
74.0
17.5
23.5
18.0
21.0
29.0
9.3
20.5
15.0
22.5
10.6
9.5
32.0
22.5
21.0
27.0
18.5
15.5
55.0
40.0
19.5
19.5
67.5
67.5
25.0
42.5
47.5
23.0
46.5
20.0
20.0
23.0
51.5

OPERATE TIME

MAX

57.0
71.7
102.5
108.8
92.1
1’1.1
39.3
89.2
101.0
79.2
76.9
46.3
4.5
130.3
98.5
3000
23.1
56 .4
30.7

8.4
67.8
72.5
44.9
61.9
59.5
55.5
112.5
35.4
60.2
53.5
108.5
122.4
68.1
90.5
89.2
52.6
141.3
42’7
98.7
5643
5643
49,9
49.9
79.2
22.0
23.1
106.4
22.5
87.1
51.4
70.3
39.7
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23.6
31.0
39.1
37.7
34,4
17.5
17.0
34.3
37.6
31.3
30.6
19.3

2.9
475

RELEASE TIME

MAX

580.0C
255.0
520.0
58Q0.0
580,0
113.0
585.0
450.0
415.0
385.0
535.0
205.0
255.0
585.C
415.0
415.0
21C.0
575.0
255.0
125.0
225.0
585.0
360.0
560.0
425.0
27G.0C
585.0
480.0
465.0
205.0
335.0
56C.C
560.0
380.0
560.C
560.0
395.0
575.0
€80.0
560.0
560.0
585.0
585.0
560.0
405.0
255.0
360.0
230.0
240C.0
360.0
56C.0
575.0

VIN

175.0
45.0
135.0
195.C
195.0
48.0
285.C
230.0
20G.0
185.0
225.0
40.0
15.G
240.0
8G.0
14C. 0
$7.¢C
280.6
7.0
75.¢
45.0
28C.0
145.0
280.0
218.0
a5.0
3C0.0
150.0
110.0
75.0
176.C
130.C
255.C
110.0
16G.0
200.C
115.0
160.0
250.C
260.0
260.0
175.0
175.0
275.0
125.0
1C0.0
105.0
50.0
63.C
160.0
210.0
150.0

AVG
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WNDG CPERATE OPERATE TIME RELEASE TIME

CoDE * RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
272 830 24.0 T4.7 13.2 29.9 560.0 205.0
274 550 24.5 37.6 7.6 16.4 410.0 125.0
275 % 1300 17.5 90.8 15.8 34.8 555.0 165.0
276 % 830 35.0 1644.7 20.8 47.4 560.0 150.C
277 600 40.0 98.7 17.1 38.0 565.0 165.0
278 850 P 25.5 46.1 8.0 17.3 255.0 50.C
278 1250 S 24.0 79.8 10.4 23.6 255.0 5C.C
279 % 1300 21.0 129.5 19.2 43.5% 585.0 180.0
280 640 . 18.5 27.3 5.7 11.6 22C.0 85.0
281 850 18.0 44 .9 8.5 18.8 415.0 145.0C
282 235 39.5 28.6 6.6 12.1 585.0 240.0
283 1300 26.5 198.6 27.0 61.5 525.0 140.0
284 2135 47.0 35.4 7ot 15.1 575.0 160.C
-285 & 2000 13.0 97.6 15.6 34.7 355.0 95.0
286 285 65.0 32.9 6.0 13.5 235.0 65.0
288 2000 9.7 47.0 8.5 18.7 285.0 11G.C
291 % 13C0 26.5 225.2 25.7 61.5 585.0 160.0
292 % 830 21.5 63.9 11.5 26.6 490.0 145.0
293 850 21.5 56.6 10.4 23.6 365.0 95.0
294 % 830 28.5 97.7 16.5 36.8 585.0 125.0
295 * 600 29.0 62.8 1l.4 26.0 590.0 165.0
296 % 880 18.0 30.6 5.7 12.3 100.0 25.0C
297 % 600 25.5 53.2 9.9 22.0 590.0 240.0
298 % 2000 la.4 120.7 17.6 39.5 355.0 140.0
299 % 880 17.5 29.4 5.6 11.8 100.0 25.0
300 830 28.5 97.7 16.5 36.8 585.0 125%.0
301 %* 880 30.0 54,6 10.6 22.71 100.0 30.0
302 A 2000 13.8 86.8 13.0 28.5 255.C 50.0
303 A 2060 P 74.0 8.4 1.2 2.5 125.0 75.0
304 % 850 20.5 53.1 G.8 22.2 340.0 80.0
306 500 16.0 13.6 3.6 5.7 50.0 17.0
308 500 22.5 19.2 4.5 8.6 3.0 12.0
309 5C0 17.0 14.5 3.7 6.1 45.0 10.0
311 500 16.0 13.4 3.6 5.7 55.0 24.0
312 550 20.0 29.3 6.4 12.9 485.0 195.0
313 % 830 26.0 B4.1 14.8 32.8 410.0 135.0
314 2500 11.9 71.3 10.4 21.8 72.0 11.0
315 2135 29.5 20.2 5.6 3.0 665.C 225.0
316 830 25.0 79.2 14.C 31.3 600.C 1S5.0C
317 1000 10.7 16.5 3.8 7.1 50.0 13.0
318 220 27.5 8.7 3.C 4.2 57.0 12.0
319 400 22.0 7.6 1.7 2.9 66.0 35.0
320 550 19.0 27.4 6.2 12.0 357.0 147.0
321 550 18.5 - 26.6 6.1 "11.6 270.0 135.0
322 2000 15.0 131.7 18.6 41.3 2£2.0 120.0
324 5Q0 20.0 17.3 4.1 7.4 46.0 15.0
325 1300 23.5 164.3 22.1 50.7 525.0 110.0
326 500 17.5 14.9 3.8 6.3 28.0 17.0
327 . 500 17.5 14.9 3.8 6.3 21.0
323 300 39.0 7.7 1.3 2.6
328 850 15.5 15.7 3.1 6.3
329 1080 P 23.0 62.2 101 22.0 255.0 65.0C
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WNDG QOPERATE OPERATE TIME RELEASE TINME

CGDE RES ARNG CURRENT MAX MIN AVG MaX  MIN AVG
329 - 1000 S 36.0 130.5 12.5 30.3 255.0 65.0
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SECTION

| MISCELLANEOUS
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WNDG GPERATE OPERATE TIME RELEASE TIME

CCDE RES ARNG CURRENT MAX MIN AVG MAX MIN AVG
NOTE
U 1131 2500 1 l14.6 119.4 13.3 30.5 16.4 2.5 6.6
U 1403 4000 1 8.6 102.7 12.1 26.2 15.1 3.9 3.1
U 1450 4000 1 8.9 115.8 12.3 27.8 20.5 2.8 £.9
U 304 1400 1 S 27.0 92.8 6.4 15.3 28.0 4.2 12.4
U 429 14CO0 1 S 27.5 112.1 6.6 15.4 25.2 3.5 1l.1
‘ U 943 27C0 1 S 14.6 . 182.5 Bs7 21.4 26.0 3.6 1l.6
U 1160 =% 2700 1 S 14.0 116.6 8«3 19.7 21.6 3.1 9.7
) U 1169 1400 1 S 27.5 112.1 6.6 15.3 2542 3.5 11.1
U 1283 1150 1 S 35.5 174.8 5.5 14.0 21.2 2.8 G.3
Uu 927 13¢0 2 S 33.5 3.1 8.1 2G9.8 4.8 13.3
Uu 998 500 2 S 90.0 3.2 6.7 38.8 7.8 18.5
U 746 860 2 S 56.0 14.7 42.3 1iC3.3 20.4
U 6048 . 700 2 S 61.0 4.2 11.1 13.1 1.9 6.5
. U 6094 700 2 S 61.0 4.2 11l.1 12.3 1.7 59
Y 64 850 2 P 48.0 21.4 57.5 1330.0 60.C
U 1068 1800 3 P 32.0 27.1 3.6 12.3
U 1068 1900 , 3 S 44.5 27.1 3.6 12.3
U 1433 1300 3 S 46.0 _ 26.1 4.0 11.6
NOTE 1 - Large max to min operate time ratios result, because the
current through the relay under conditions of 45 volt
battery and max coill resistance only slightly exceeds
the listed operate current.
%
. NOTE 2 - Max operate time calculations are not possible because
the current through the relay under conditions of U5 volt
. battery and max coil resistance is below the listed

' operate current.

NCTE 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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