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ADJUSTABLE PADS

Examination of the "T & H Pad" charts shows that the shunt resistor (Rl)
mostly determines the attenuation of the pad. The input and output
resistors mostly establish the impedance of the pad. Large changes in
the shunt resistor causes large changes in the attenuation of the pad.
This is especially true at higher values of attenuation.

Therefore, a nice, adjustable pad can be made by substituting a
potentiometer for the shunt resistor. At low values of attenuation
where the series resistors are small, a fixed resistor should be put
in series with the potentiometer. Otherwise, when the potentiometer
is set to minimum resistance it will nearly short out the source and
load termination circuits.

N

CENTER-TAPPED PADS

Long runs of audio cable such as broadcast loops, long runs between
parts of a building, or unusually long mike lines generally use a
center—tapped transformer. The center tap is then grounded to
reduce hum and noise pick-up.

When an "H" or an "0" pad must be inserted in a center-tapped line
the shunt resistor(s) of the pad should be center-tapped and grounded
as shown below. In this case the center—tap of the transformer is
usually left open.
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"H” PAD? "0” PAD?

The "H" and "0" pad and their unbalanced counterparts, the 'T' and "Pi"
pad, can be used interchangeably in most studio audio applications.

The broadcast and recording industry uses "H'" and "T" pads almost
exclusively, mostly by tradition.

As the Pad Charts show, at attenuations below about 30 db both "H" and
"0" pads use practical, easily available resistance values. However,
at higher attenuations the Charts show a big difference. For example,
consider a 55 db pad with an input and output impedance of 150 ohms.

An "H" pad requires resistances of 0.534 ohms and 149 ohms. An "O"

pad requires resistances of 151 ohms and 21.1 k ohms. Most studios
stock resistors close to 151 ohms and 21.1 k ohms, but few parts boxes
yield anything down around 0.534 ohms. Thus, at higher attenuations,
the "0" pad and the unbalanced "Pi'" pad use more common resistor values
than corresponding "T" and "H" pads.
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MEASURING ATTENUATION

The db meter scale on nearly all AC VIVM's, distortion meters, VOM's,
and similar instruments is calibrated to the 1 mW, 600 ohm standard
for @ dbm. When measuring signal levels in circuits with an impedance
other than 600 ohms the meter calibration will no longer be valid.

Fortunately, when measuring a signal in a non-600 ohm circuit the basic
db scale on the meter can be corrected by simply changing the §# dbm
reference level. For example, when measuring signal levels in a

150 ohm circuit just add 6.0 db to the meter reading to obtain the
signal level in dbm. A meter reading of -20 db would then indicate

a signal level of -l4 dbm. A meter reading of -5 db would indicate

a signal level\ of +1 dbm.

The correction factor for some other common audio impedances are:
500 ohms, add 0.8 db; 300 ohms, add 3.0 db; 150 olms, add 6.0 db;
50 ohms, add 10.8 db; 37.5 ohms, add 12.0 db; 16 ohms, add 15.7 db;
8 ohms, add 18.8 db; 4 ohms, add 21.8 db.

This correction factor must be considered when measuring the attenuation
of a resistive pad. The measurement is quite straightforward if the

input and output impedances of the pad are identical. First, match the
source and load impedances to those of the pad. Second, apply and measure
an input signal using any convenient reference level. Finally, measure
the signal across the load resistor. The attenuation of the pad is

simply the input level (in db) minus the output level (in db). Meter
correcting for non-600 ohm impedances is not necessary. The correcting
factor cancels itself out mathematically.

If the input and output impedances are not identical, the two signal
levels must first be converted to standard "600 ohm dbm". For example,
assume a properly terminated 15 db pad with a 600 ohm input and a 150 ohm
output impedance. With @ dbm applied to the 600 ohm input, a meter
connected across the 150 ohm output reads -21 db. This reading consists
of the 15 db loss of the pad and an apparent additional 6.0 db loss

due to the 600/150 ohm impedance change. The actual attenuation of the
pad is 15 db even though the meter apparently indicates a 21 db loss.

METER READS METER READS
0.775 V 0.0689 V
(@ dbm) (-21.1 dbm)
6000 15 DB 150 Q
SOURCE 0 PAD 0 LOAD
Ve
D! O .
. 2
Py = B2 . 7792 . 1omw P = -EL - _(0689)2 _ o316 mu
n R 600 out R 150
db loss = 10 log _ 10mw 15 db actual pad loss
.0316 mW
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VU METER PADS

VU meters are essentially AC voltmeters. They require an additional series
resistance for proper calibration. In addition, the external circuit

must provide a proper value of dampening resistance so the meter will

have the correct ballistics for reading program levels. The basic

VU meter circuit shown in figure 1 consists of the VU meter with an

internal impedance of 3,900 ohms in series with a resistance of approximately
3,600 ohms. The 3,600 ohm resistance is normally a fixed resistor in

gseries with a trim pot. The trim pot allows compensation for small
differences in meter calibration.

By definition, a standard VU meter in series with the 3,600 ohm resistance
will read, # VU when connected across a 600 ohm circuit with a 1 khz sine
wave at +4 dbm.

L)
Don't confuse @ VU with @ dbm. @ dbm is a very specific level (1 mW across
600 ohms) while ® VU can be any reference level that the circuit demands.
For example, @ VU can be +4 dbm, +5 dbm, or +20 dbm. The db markings on
the VU meter show the signal level with reference to the selected value
of § VU. Thus, if the VU meter circuit is calibrated so that @ VU = +6 dbm,
then -2 VU would represent +4 dbm.

When the range of the VU meter must be extended so that @ VU represents

a level higher than +4 dbm, insert a 3,900/3,900 ohm "T" pad between the
meter and the 3,600 ohm series resistance as shown in figure 2. The "T" pad
drops the signal level to the meter while maintaining the proper shunt
dampening so the meter reads properly on program material. In a practical
circuit, of course, the input resistor of the "T'" pad will be combined

with the 3,600 ohm series resistance to save parts. The 1 k ohm trim pot
should not be replaced with a larger value, lest someone be tempted to
extend the range of the meter circuit by simply adding large amounts of
series resistance.

The VU meter circuit and pad chart, figure 3, shows the values of resistors
for VU meter pads for P VU = +5 dbm up through @ VU = +34 dbm. The value
shown for R7 includes the 3 k ohm fixed resistor used in figures 1 & 2.

The three resistors and trim pot are commonly mounted on a little circuit
board and attatched to the terminal bolts of the meter.

One word of caution concerning VU meter calibration. Many inexpensive

VU meters are nothing more than a cheap AC voltmeter with a different scale
glued on. They often do not have the proper @ VU = +4 dbm sensitivity

and rarely show proper VU meter ballistics. This also applies to meters in
consumer-type audio gear. Carefully check out the meter before use.

£—3600%—j‘
1k

O -0— ANV
FIGURE 1 3k
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meter source load g _
circuit +4%&L;
O— —O—
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BRIDGING PADS

Bridging pads are used to "steal" a signal from a circuit which is
already loaded or terminated without further loading down that circuit.

A bridging pad consists of a series 'bridging" resistance (R} or Rj)
and a terminating resistor (R3) across the input of the device being

fed by the pad.

600Q 6000
SOURCE LOAD

6000 600 Q
SOURCE LOAD

>~

——m - —

UNBALANCED

150 Q

or

6000}

~

to 150
or 600
ohm input

>~

/

~

BALANCED l

150Q
or

60002

-

to 150
or 600
ohm input

>~

\ g

-~

Bridging pads are normally specified by the approximate value of additional
loading that they put on the 600 ohm load of the terminated circuit

The chart below shows the loss for common values of bridging pads which
bridge off a 600 ohm terminated cireuit into either a 600 ohm or 150 ohm

device.

Bridging
impedance
5 k ohms
10 k ohms
15 k ohms
20 k ohms
25 k ohms
30 k ohms

© 1979 ESM.

Ry Rp
Ohms Ohms

k 2.5k
k 5k
k 7.5k
k 10 k
k 12.5k
k

5
0
5
0
5
0 15 k

1
1
2
2
3

Loss in DB for

600 150
ohm ohm
Input { Input
24.9 30.6
30.7 36.5
34.2 40.0
36.6 42.5
38.5 44.5
40.1 46.0
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LATTICE
SPLITTING PAD

Technical publications rarely mention this unique little circuit. The
lattice splitting pad finds many uses in the audio studio. It may be
used to combine two audio sources into a single audio output or to
derive two separate outputs from a single audio source. The lattice
splitting pad is unique because the two inputs (or two outputs) are
totally isolated from one another.

Figure 1 shows the pad being used to combine two audio sources into a
single output. A typical use would be to connect two tape cart machines

to a single console input. The pad has a 6 db loss from either input

to the pad,output. Changing the impedance of either input does not affect
this 6 db loss. 1In fact, a +4 dbm cart machine output produces a -2 dbm
signal at the pad output even if the other cart output line opens or shorts!

Figure 2 shows the pad turned around to provide two separate, isolated
outputs from a single audio source. Again, the pad has a 6 db loss from

its input to either output. If the audio source provides +8 dbm, +2 dbm
will appear at each isolated output even if the other output opens or shorts!
In addition, a signal accidentally applied to one of the isclated outputs
will not appear at the other isolated output.

This pad may be used with any impedance circuit. Simply make each of the
three pad resistors equal to the impedance of the single input or output.
The 6 db loss holds true regardless of impedance.

FIGURE 1
1C}*
source
-600 ohm- A~ —C
combined
l 600 ohm output
O— -600 ohm-
source 2 L —s -“ANN— —0
-600 ohm-
O—
FIGURE 2 —O
EEEE— output 1
O— A% -600 ohm-
source —©
_600 ohm - 600 ohm J
~_O
‘O~ “AN\— j output 2
-600 ohm-
—O

© 1979 ESM. AR-07



66§

66¢ 66 667 071 09 €95 €95 Z8T 8¢ 0'8¢ Ot
665 665 66T 66T SE°1 6S 65 659  6LT  6LT 9°2v 6T
86S B6S 66T 66T 16°1 8¢ eSS W8S LT Le 6°Ly 8L
865 B6S 66T 66T 0L°1 LS 6%S  6%S WL %Lz Lres Lt
865 B86S 66T 662 06°1 9¢ £y €vS LT 1L £°09 92
B6S 86S 66T 66T €£1°C es 9€e  9¢S 897 897 L9 ST
865 865 66T 66T 6E°C ws 675 6IS %97 %97 0°9L %T
L6S  [6S 66T 66T 69°7 £s 126 1S 097 092 A T X 4
L6S [6S 66T 66 10°€ [49 t1s  TI19 95T 967 6°66 T
L6S L6S 86T B6CZ BE'E 16 20§ T0s 18T  1SsT 801 ¢
965 965 86T B6T 6L'E 0§ 16 16% S%T ST 121 14
96S 96S 86T 86T 97'Y 6y 6L% 6L% 6tT 6T 9¢1 61
665 G6S 86T B6Z 8LV 8Y 99%  99% €LT  €€C A 81
G6S S6S  L6T L6T 9¢°'S LY 1s% 1¢v 977 9tz £LT L1
76S %65 L6 L6Z 10°9 9% 9t% 9t% 8lT 81T S61 91
£6S €65 (6T L6T SL'9 1% 61% 61% 60T 607 0z St
65 765 96T 96T  LS°UL v 00% 00 002 o007 6%t 91
266 T6S 96T 96T 058 1% 08¢ 08t 061 061 £8¢ £l
16§ 168 S6C S6T £6°6 (A 6S€ 6SE 08T 081 (442 A
685 685 S6CT S6T L°0O1 18 9€e  9¢L 891 891 L3¢ 11
885 88S %6 "6 0°T1 ov tle 218 9ST  9S1 (44 01
{85 (85 €6C €6 ¢'¢tl 6t 987 982 €T €91 L8y 6
€8S 985 €6T €6 1°S1 8¢ 8ST 85T 621 621 89¢ 8
€8s €8BS 6T T6Z 0°L1 LE 62 6¢C SIT  ST1 049 L
18 I8¢ 162 16T 0°61 9¢ 66T 661 L°66 L°66 €08 9
6/S 6.5 06T 06T ¥'1Z 193 89T 891 0°%8 0°%8 L86 S
{LS LS 88T 887 0°'%T ve 9¢T1  9€T  6°L9 6'(9 A 9Z°'1 %
9lS  ®LS (BT 8T 6°'9C £e EOT  E0T  €°19 €°1§ A 0L'T €
LS 148 S8BT S8Z Z'0¢ (43 8°89 889 %'%E %'%E¢ A 8S'7 T
95 (95 %8Z %87 6°'fE A §'wE S'HE £°LT €°LT 0TS 1
SHHO SWHO SKWHO SKWHO SWHO  NILLV SHHO SWHO SHWHO SKWHO SWHO  NILLV

80-YV ‘WS3 62610
Savd H® 1L
WHO 009




% 0sT 3 00€
A ¥ET A L9
1 61T A 862
1901 A ZiZ
1996 A 681
A9 w8 A 691
Az°SL A 0ST
1049 A %€l
A L6 A 611
1Z7°€S A 901
A v Ly A 696
1€y A9°48
AT O Y]
A 9°€E A ZL9
1662 A 66
A 2797 A €€
A 8€Z ASLY
NZ1Z A vy
A 6°81 A 8'LE
A 89T A L°EE
A10°ST A 0°0€
A9 €l A L9
1611 A 8€Z
1901 AZ'12
A9%°6 % 681
A1€9'8 A 69T
A25°L A 0°CT
109 A HET
1 £6°S A 6°11
A€ A 9°0T
SWHO.  SHHO
€y (2%}

109
109
209
209
z09

209
209
£09
£09
£09

%09
%09
509
S09
909

L09
809
609
019
119

19
719
s19
L19
619

<9
%29
L79
1¢9
St9

SHHO

09
6S
8S
LS
9g

99
7S
139
[41
183

0s
6%
8y
LY
9%

sy
9y
1%
(4]
1%

0%
6t
8t
Lt
9t

133
7t

[43

Nm o

*NALLV

qa

ALy A gute 6€9 o€
1729 A Sh's 749 62
A9/ AzS'L 059 8z
ASE°E A 0.9 959 Lz
1667 A L6°C €99 97
A99°7 A zZE'S L9 %4
A L€ A vLtw 189 "z
A11°7 A 7Ty 169 €z
%881 ASLC 0L 22
A £9°1 A wE'€ L1L 1z
A 691 A L6 £€€L 0z
A12€°1 A 99°C 5L 61
A LT°1T A sE'T €L 81
A 90°1 A80°C7 6L L1
€26 1 581 978 91
L18 M €9°1 098 ST
2L A w9l 668 91
9€9 A /Z°1 9%6 €1
65 A ZI'T % 00°1 1
06% 086 % £0°1 1
L2y nes A S1°T ot
0LE 6€L 19z2°1 6
L1€ €9 A 6E°1 8
697 8€S A LS°1 L
Y22 g4y A 18°1 9
z81 c9¢ 1 91°¢ S
X4l 987 169°7 y
901 112 A 15°€ €
L*69 6€1 A €£2°6 z
9°y¢ 269 A %01 1
SHHO SKHO SWHO *NILIV
ty iy Ty 2q

60-HY ‘WS3 6.610Q
sadvd oR!id
IWHO 009

— 1

U 009 0009
([ €y |

U009 iy 0009
%y ]



OLl-HV ‘WS3 6,610

6%1 66S L°%L 00E 009° 09 T€1  T8BS  £°69 167 0°61 ]9
6%1 665 L°%L 00€ €L9° 6S 621 08S S'%9 06¢C £ 12 67 mn <m : “ -F
691 665 9°%L 00€ &§S¢° 8S Le1 8L €°t9 687 6°¢C BT
61 665 9°%L 00f 8%8' LS ¥¢l 945 6719 882 6°9¢ Lz
61 665 S°%L 00t 1S6° 9¢ T¢1 £4S €709 987 [ARY3 9t E:O omﬁ\cow
671 665 S°%L 66T (0°1 199 LTt 045 9°8S ¢G8C 6°¢tt Y4
6%1 665 %'wL 66T 0Z'1 %S €IT  L9S 9°96 €87 0°8¢t v
671 665 E€°%L 66T wE'1 €S 601 €95 v'%s 78T Lty 1%
891 665 €°%L 66T 1S'1 [AS ¥0T 096 0°2ZS 08¢ 0°8% [44
871 865 T°%. 66T 69°1 16 6°86 995 £°6% 8.7 6°¢tS 12
81T 866 1%L 667 06°1 0s ®°C6 TSS  TT9Y 9L 9°09 0z
871 865 6°tL 667 €17 6% L°68 (%S  8°Iv %wiT ' 89 61
BYT 865 B8'EL 667 6€°7 8% 1°8L €95 076t 1. 8°9/ 81
1 L6S L°tlL 66T 89°'T Ly 9°69 8tS 8'wE 69 698 L1
M1 eSS S°tL 66T 10°€ 9% T°09 ¢tE€S  1°0€ [92 G L6 91
0 061 0 009
Lyl L6S E€°tL 86T LE°E Sy 9°6% 675 8°%T S92 orr -~ &1
9%T 969 T°€L 862 6L°¢€ vy 8"Llt G7S 6°81 €92 LT 71 7
9%1 96 6°%L 86T ST'Y% £y v Rt TS TTeT 19T %1 £l ]
Sl S6S  9°TL 86T LL'Y (4] we'e 0TS (9°% 09T 191 4
ST G6S  £°TL L6T  SE°S 1% 0 0zs o 09z €L 211
w1 w6S  0°CL L6 00°9 0% ‘ 8a %°11 ST OTF3ea aduepaduy
Evl  £6S  LTTL (6T €L'9 6t T4yl 103 SSOT UMWIUTH

71 t6S E€'1L 96T §S°¢L 8¢
1 769  8°0L 96T 8%'8 LE
7T 165 €°0L S6Z 16°6 9¢

6E1 065 L°69 S6Z L°0O1 S¢
8¢T 685 1°69 %67 0°¢1 7e
LET (8BS %°89 %6T %°€l €€
GET 989 9°/9 €6 1°G1 it
EET %8G [°99 T6T 6°91 nwmv

SWHO SKHO SKWHO SHHO SHHO  NYILV SWHO SHWHO SWHO SWHO SWHO NA1LV
Sy 74 LY 2y Ty ga Sy 7y £y (A Iy qq




1 0°6L A 0S1 0s1 z09 09 A LT A wL'Y ¢Sl S89 0¢
¥ 8°99 A el 0Ss1 €09 6% ?A11°2 ALy 13 L69 62
9765 A 611 0s1 €09 8S 88T A 9L°¢€ 961 T1¢ 8¢
A 1°€s A 901 0s1 £09 LS q189°T A SGeE'¢E 961 LtL L2
A ety A9°%6 091 %09 96 A 6%°1T A 66°C LST 9Y¢ 92
A 2°2% A 9°%8  0SIT %09 39 A ee'T 3 99°¢C 861 691 6Z
A 9°Le A T°SL 061 <09 V1Y A 81°T A Le°C 651 S6¢ L4
16t A 0°£9 061 509 £S A 60°T A T11°C 091 L78 X4
166 A L°6S 061 909 (49 8e6 3 88°1 191 998 [24
179°92 3 T°eS  0ST L09 139 ce8 M L9°1 91 916 12
A L7¢T A 9L 061 809 0s EvL 1 69°1 €91 nL6 02
A 1°1C A e°Z% 161 609 6% 099 R Ze°1 91 %601 61
A 8°81 A L°Le 161 0719 8% 98¢ A LT1°1 991 A 6T°1 81
A 89T F9°¢e 161 119 Ly 02s A %0°1 L91 1621 L1
A 0°6T A 6°6Z 161 <19 9% 19% €Z6 691 q105°1 91
A eeT A L°92 181 719 oY 80Y L18 0Lt a1 18°1 S1
16711 A 8¢ 161 <19 Wy 19¢ 44 1L i 8e? v1
19°0T A 21T 161 L19 £y 81¢ 9€9 [44 1 69°¢€ £l
A %6 A 6°81 161 0?9 A 08¢ 65§ €L1 i1 %9°6 A
A 1%°'8 A 891 1IS1 [44°] 1% 09¢ 0ts €L (uedo) - 11
1 06°L A 0°ST 161 6Z9 oY 2@ %" 11 SI 011Wd
A89°9 A H°eT  ZST 829 6¢ FONVAIdWI SIHL
A196°C A 6°11T TSI (4% 1 ¥04 SSOT WAWINIK
A1 1e'S % 9°01 TSI 9¢9 LE
A gL'y A 996 Tl 0%9 9¢
AZT°y A ew°8 €61 9%9 113
A9L°€ X g6°L €51 159 ve
A 6E'€ A 0L9 €51 859 te
A86°C A L6°S %61 999 [43
A99°7 A ¢ge's HSI SL9 i
SHHO SHHO SHHO SHHO NALLV SHHO SHHO SHHO SHHO NILLY
79 £y AN Ty 94a LAl ty 2y Ty aqa

'Ws'3 661

Sdvd 0%®!d
WHO 0ST/009

cu,mﬁ ' 'coow
S |

0041 l icoow
| Ty T |

Li-HV




Zl-Hv ‘WsS3 6.61Q@

SAvd H® 1
WHO 0ST

0ST  0ST  6°%L 6°%L 00€°0 09 91 191 %°0L %°0L  0S°6  Of
0ST  0ST  8°%L 8'%L LEE'0 66 0%T  O%1 669 6°69  L°01 62
0ST OST  8°%L 8'%L 8L£'0 8 6ET 661 €69 €69  0°71 8C
0ST  0ST  8'%L 8'%L %790 LS L1 LET  9°89 9°'89  H'€l ([T
0ST  0ST  8°%L 8'%L 990 96 9€T  9€1  8'(9 8°L9  1'ST 9T
691 691 L°%L L9l €S0 SS €T wET  0°(9 0°L9  6°91 6T
671 691 L'WL LWL 6650 %S Z€1  ZET 1799 1°99  0'61 T
671 691 LWL LWL TL9°0 €S OET Q€T 1°69 1°S9 €1z €2
61 6YT  9°%L 9'wL 5.0 S 821 821 0'%9 0°%9  0'%z 22
61 691  9°%L 9°%L 9%8°0 IS Sgl szl L79 L°T9  0'Lz 12
671  6%T  S'WL S'wL 6%°0  0S €21 €21 ¥°19 %19 €0 0T
671 6%l S°®L S'HL 90°1 6% 0Z1  0Z1 6°6S 6°65 1'% 61
671 691  wWL %'yl 61°T 8y 91T 91T 2°8S '8  v'8c 81
691 6%l €°9L €% w1 LY €11 EIT %795 $°9¢  Z7€y (1
671  6%Y1 €79 £'9L 05T 9% 601 60T S'% S°%  g°8y 91
891 8Y1  T°WL T°WL 69°1  S% S0 GO1  %'z§ %'Zs  1°6S &1
81 871 1%L 1'% 68°1 %y 00T 00T 0°0S 005 €29 #I
871  8Y1 6'€L 6°€L T1'T €% 1°66 1°S6 9°L% 9°t%  L°0L €I
8¥1 871 8'€L €L BL'T Y 868 8°68 677 6'%y %08 I
Lyl 90 LTEL L°EL (97T 1% 0'%8 0'v8 0°Z% 0'Ty 816 11
Lyl Lyl S°€L S'EL 00°E O 6°LL 6°LL 0°6E 0°6€  SOT  OT
ht Y1 €°EL E£EL LE'€ 6E PUL wTTL LUSE LSE Tl 6
9T 91 1°€L I'ED 8L°¢  8E T 9°%9 9°%9 €°ze €Z¢ IVl 8
9T  9%1  6°TL 6°TL 49I'% L€ YLS %S (8T L'8T (91 L
SYT  SY1 L'TL LtTL 9Lt 9¢€ 8'6% 8'6% 6°%C 6'v7 107 9
SYT ST w'TL wIL wEe's  sg 0'zy 0°z% 0°1Zz 01z (%2  §
vl 991 T°TL 1°TL 66°S %€ 6°€E 6°€E 0°LT 0°(1  %9If ¢
A G SRR VARV AS VAR 7AC B X 9°SZ 9°Sz 8°z1 8T 9Iv ¢
eVt €Y1 E€TTL €°1L wSTL TE Z°LT T°LT 09°8 09'8  9v9 ¢
Zy1  TYl 6°0L 6°0L 998  _JE£. €9°8 €9°8 1€'% 1€°% A 0T 1
SWHO SWHO SWHO SWHO SWHO  NILLY SWHO SWHO SWHO SWHO SHHO  NILIV
Sy ™y 0 Ty Ty 4a Sy a0 by Ty 3% aa




A6°(€ M 0°SL 051 09 3 81T A L€°2 091 ()3
A 9°€E A 8799 0S1 65 190°1T A 11°2 191 67
186z A 9°6S 0S1 8¢ 0%6 A 881 291 87
1692 A 1°€¢ 0S1 s 8E8 M 89°1 %91 Lz
A L€ A€ Lv 0ST 96 991 A 691 991 97
A 1712 ATy 151 <SS €99 A €E 1 891 (4
A 88T A 9-/¢ 151 4S 76S A1 81°1 0L1 VT4
A 8°91T A G ¢gE 161 €S Lzs 1601 £L1 €2
A6°91 A 662 151 43 69 8E6 9¢1 144
A €€l %997 181 15 L1y SER 6L1 12
A 611 A L'€2 161 0S 1L€ €4t €81 0z
19°0T A T1°1% 161 6% 0€€ 099 881 61
16 A 88l 161 8y €62 98¢ €61 81
1 0%°8 A 891 161 LY 09¢ 02s 661 L1
A 89°L R 0'GT 751 9Yy 1€2 19% 102 91
i £9°9  F €°€1 Zs1 Sy %02 80Y 512 S1
A %6°C A 6°11 Z61 by 081 19¢ (44 vl
1 0€'S A 97071 Zs1 £y 651 81¢ LET €1
ALy A w6 st 144 oyl 08¢ 162 Z1
A 12°% A 1v°8 £S1 10 Zz1 SHZ 897 1
A L€ A 0§°L £S1 oY L01 €12 682 01
A %€ A.89'9 X 6€ %26 $81 STE 6
186°C A 96°¢ 1191 8¢ £°6L 651 8ve 8
%697 A 1€°¢ %51 LE 2° L9 vE1 z6€ L
A L6°7 A €Ly ¢Sl 9¢ 0°9$ Z1 159 9
A I1°Z ATy 651 13 9°GY Z°16 SES S
1881 N 9L°€ 961 v 8°G¢ 9°1¢ £99 4
A £9°1T A GE°¢ (ST €€ %'97 8° 25 LL8 €
16591 A86°C 851 zZ¢€ 9 LT 8°ve A 1€°1 4
A €E°T A 99°Z 651 1€ 69°8 € L1 A 19°C T
SHHO SHHO SHHO " N¥ITV SWHO SKHO SKHO *NILIV
ty ‘y Ty aa Yy %y Ty aa

vi-ydv NSs4d 6L

Sdvd 0% !d

WHO 0S¥
— €y 1
U 0ST I Ty 0OST
L Tty }
U 06T _mw ﬂ voST
[y |



SaANIVA (+) NI

ATNO 378VIIVAY 3JONVH3ITO0L %0t

JONVHITOL %S NI 318VIIVAY S3IANTVA 11V

39K gT¥ 33K 9°1 N 0ST* ¥ el LEARE 011 01 ¥

91 G 1% v 01 L AL A 1°1 00T % 1°6
ST* €1 A 0ZT* 111 N 0T+ 16 2°8%

€1 AR i 071 i 0Tx 016 8% 6L
8ol Z1¥ 83 11 ¥ 001+ i 16 0z8* St 8°9x

89N 11 83l O T« v 16 i 7'8x 0S¢ 89 % 2°9
0T* A 016 i 78% L I 089 % 29 9°Gx

1°6 i 0Z8* 3y 6L )y §'9x 029 9S % 1°¢
7°8% A 06L 3% 89# 129 09S* 16 L

39N G°¢ 3 089¥ 129 N 9°Gx 01§ L= £y
33l 8 9% A 029 i 9Gx q1°¢ OLhx £ 6°€Cx

2'9 % 09G* ¥ 16 A L hx 0ty 6€ % 9°¢
9G¥ 3 016 X Lhx A€y 06€ * 9¢ £ ¢

1°6 N 0Ly* i€y N6 Ex 09¢ £€ ¥ 0°€
8ol /¥ A 0ty A 6Ex ¥ 9°¢ 0fE¥ 0t LT

89K €° 9 3 06 A1 9¢ A € Ew 00¢ (2% 77
6°€* A 09¢ i gex 10°¢ 0LZ% 124 IARA ]

9'¢ A Ogex A 0€ L WAL one T+ 0°2
£ cx A 00¢ A LT¥ L A4 0zZZ* 0z 8 T«

89K 0°¢ A 0LT* Ay 4z A4 007 8T« 91
Bap L°z¥ A 0y X TTH 102 081x 91 N

Va4 A 02+ 102 q g 1x 091 Slx £°1
TANA 1 007 i 81* q9'1 0G1x €1 AR "

0'2 3y 081x 3 91 L B §" 0f1 21x 11
83N g 1* i 091 A GT* 1€°1 0Z1x 11 0" 1%
swyo swyo €l o swyo swyo | swuo SWyo

S3INIVA HOLSISIAH %0L B %S VI3

PL-HVY ‘WS3 6610

SANTVA
dOl1SIiS3d
QYVANVYLS

+2dA3 wW]TJ TeI3Ww aafsuadxa ssSI3|
yosnw ayl jo l1oaej uj paaeadde
-sTp AJaesu seYy 103STS21 punom
~31TM ‘BATIONpPUI-UCU ‘uUoWWOD
-aJjuo ayr *s9d£3 wipl Te3isw
ueyl 12339q A73y3y71s ATuo Bujaq
‘2an3813 asTou 131S3MOT a3l 3aeYy
S1035TS21 punom-aifMm  "KITIT1q
-e3s juaaayul pue s3in8fJ asyou
aoraadns 1ej 179yl jo Isnedaq
S1031STSa1 W] Tejauw asn L[Teas
~ua3 suoyjedfrdde uoijejuswnilsuy
Te9T371) +ad43 uol3iysodwod ayjy
ueyl aindyJ astou 19339q ATIY8YTs
B 19330 S1031SISa1 WJFJ uoqien

*£oeanooe

%6 24yl 03 uoIITppe ul sanTea 103
—STS31 piBpuUEIS JO UOTIDI[3S IPIM ®
§3AT3 90ue13T01 %C 8yl ‘3Juaindinba
23181S-pIT0s ‘3Idoedwod saysjem 2zys
33eM %/1 @yl ‘suoriedyrdde oypne
TTe A7Ieau 103 adToy> 3saq ay3 S}
33IBM /1 ‘%G BUL *3s0D MOT Aaaa ®©
e 9TqETTBAER AT2pTM S103ISTSa1 WL}
uoqled pue UOFIFSodwod uoqies 13EM
#/1 ‘3¢ apem sey KBoTouydal juaday
*ad43 uoriysodwod uoqaed ‘3Ijey 7/1
‘%01 @243 sem sped olpne 103 103STS
-31 piepuels 9yl ofe saeai Luew 3J0H



