INSTALLATION

OPERATION o

Westinghouse 1., 47.162.2
MAINTENANCE

INSTRUCTIONS

TYPE POQ NEGATIVE SEQUENCE

CAUTION: Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
settings and electrical connections.

APPLICATION

The type POQ relay is a sensitive instantaneous
negative sequence current relay that detects un-
balanced conditions in a three phase power system.
For the application of the type POQ relay refer to
Fig. 5.

CONSTRUCTION & OPERATION

The POQ relay consists of a negative sequence
current filter, a saturating transformer, a full wave
rectifier, a sensitive permanent magnet type polar
unit, an auxiliary switch, and an indicating con-
tactor switch. These components are connected as
shown in Figure 3.

Negative Sequence Current Filter

The negative sequence current filter consists of
a three-legged iron core reactor and a resistor. The
three windings are wound on the center leg of the
reactor.

When unbalanced three phase currents are ap-
plied to the filter, an output voltage is obtained
that is proportional to the input negative sequence
current. This output voltage is applied to the tapped
primary of a saturating transformer whose second-
ary is connected to the polar unit through a full
wave rectifier.

Polar Unit

This unit consists of a rectangular shaped mag-

NEW INFORMATION

netic frame, an electromagnet, a bermanent magnet,
and an armature with contacts.

The poles of the crescent shaped permanent
magnet bridge the magnetic frame. The magnetic
frame consists of three pieces joined in the rear
with two brass rods and silver solder. These non-
magnetic joints represent air gaps which arc bridged
by two adjustable magnetic shunts. The operating
winding is concentrically wound around a magnetic
core. The armature is fastened to this core at one
end and floats in the front air gap at the other end.
The moving contact is connected to the free end of
a leaf spring.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature to which
leaf-spring mounted contacts are attached, is attr-
acted to the magnetic core upon energization of the
switch. When the switch closes, the moving con-
tacts bridge two stationary contacts, completing the
trip circuit. Also during this operation two fingers
on the armature deflect g spring located on the front
of the switch which allows the operation indicator
target to drop. The target is reset from the outside
of the case by a push rod located at the bottom of
the cover.

The front spring, in addition to holding the
target, provides restraint for the armature and thus
controls the pickup value of the switch.

Auxiliary Switch (CS-1)
LATxiiary switenh (CS-1)

The auxiliary switch is similar in construction
to the indicating contactor switch except that it has
no target.

When the polar unit contacts close, the coil of
the auxiliary switch is energized from a battery
voltage. The operation of this switch consumes
approximately % cycles, at the end of which time
the trip circuit will pe completed if the polar unit

EFFECTIVE JULY 1965
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Fig. 1 Type POQ Relay in FT.21 case (Front View),
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LL, 41-162.2

Fig. 2 Type POQ Relay in FT-21 case (Rear View).
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contacts remain closed. The auxiliary switch is
incorporated in the relay design to give an overall
shockproof quality not obtainable with an extremely
sensitive high speed element. If the polar unit
contacts are closed momentarily due to an accident-
al mechanical shock to the switchboard panel, they
will not remain closed for sufficient time to pick up
the auxiliary switch to complete the trip circuit.

CHARACTERISTICS

The type POQ negative sequence relay is avail-

able with the following negative sequence current
taps:

.5 .6 .8 ! 1.5 2.0 2.5

These taps represent the negative sequence cur-
rent that will operate the relay. At these values of
negative sequence current the polar unit will close
its contacts to pickup the time delay switch.

Typical burdens and thermal ratings are shown
in Table L.

TABLE |
OVERCURRENT UNIT BURDEN AND THERMAL RATING

Phase Continuous One Second Watts Volt Amps. Power Factor
Rating-Amps Rating- Amps at 5 Amps at 5 Amps. Angle
1 5 100 5.3 5.3 0°
2 5 100 0.0 .98 90° Lag
3 5 100 4.0 7.25 56° Lag
Trip Circuit front of the tap block to the desired setting by means

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the in-
dicating contactor switch will safely carry this
current long enough to trip a circuit breaker.

The indicating contactor switch has two taps
that provide a pickup setting of 0.2 or 2 amperes.

Trip Circuit Constant

Indicating Contactor Switch (ICS)
0.2 ampere tap 6.5 ohms d-C resistance
2.0 ampere tap 0.15 ohms d-c resistance

SETTING THE RELAY

POQ Unit

Set the tap to the position which gives the de-
sired negative sequence current pickup.

Indicating Contactor Switch (ICS)

The only setting required on the ICS unit is the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in

of the connecting screw. When the relay energizes a
125 or 250 volt type WL relay switch, or equivalent,
use the 0.2 ampere tap.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, moisture, excessive vibration, and heat. Mount
the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting, or by
means of the rear mounting stud or studs for projec-
tion mounting. Either a mounting stud or the mount-
ing screws may be utilized for grounding the relay.
The electrical connections may be made directly to
the terminals by means of screws for steel panel
mounting or to the terminal studs furnished with the
relay for thick panel mounting. The terminal studs
may be easily removed or inserted by locking two
nuts on the stud and then turning the proper nut
with a wrench.

For detailed Flexitest case information, refer to
1.L. 41-076,
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ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory and
should not be disturbed after receipt by the cus-
tomer. If the adjustments have been changed, the
relay taken apart for repairs, or if it is desired to
check the adjustments at regular maintenance
periods, the instructions below should be followed.

Acceptance Tests

The following tests are recommended when the
relay is received from the factory to insure that the
relay is in proper working order.

POQ Unit

Set the relay on the 1 amp tap and apply 1.73
amperes single phase to términals 5 and 7. The
polar unit should close its contacts within plus or
minus 10 per cent of this value. These contacts
should also close when the current is applied to
termihals 5 and 9 and to 7 and 9.

Check other taps as per table II.

TABLE Il
iinimum Biek up of Tap Use
Type POQ Relay

865 0.5
1.04 0.6
1.38 0.8
1.73 1.0
2.6 1.5
3.46 9.0
4.33 9.5

Indicating Contactor Switch (ICS)

Close the contacts of the polar unit and the
auxiliary switch and pass sufficient d-c through
terminals 1 and 10 to close the contacts of the
ICS. This value of current should not be greater
than the particular ICS tap settings being used.
The operation indicator target should drop freely.

Auxiliary Switch (CS-1)

Close the contacts of the polar unit and apply

60 per cent d-c voltage to terminals 2 and 10. The
auxiliary switch should pick up.

Routine Maintenance

All the relays should be inspected periodically
and the time of operation should be checked at such
time intervals as may be dictated by experience to
be suitable to the particular application.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs
or the adjustments disturbed. This procedure should
not be used until it is apparent that the relay is not
in proper working order. (See ‘‘Acceptance Check.””)

Negative Sequence Current Filter

To adjust the filter resistor tap for no response
to positive sequence current, remove the relay from
its case and proceed as follows:

a. Remove tap screw from POQ unit.

b. Apply 10 amps single phase current in to
terminal 7 and out 5.

¢. With low reading rectox type voltmeter, mea-
sure and record the voltage across terminal 5
and the tap plate of the POQ unit.

d. Now measure voltage across terminal 5 and
the top filter resistor screw connection (refer
to Fig. 2). Adjust this connection until the
voltmeter reads 1.73 times the reading obtain-
ed in part C.

To adjust the filter resistor tap for no response
to zero sequence currents, remove tap screw from
POQ unit. Pass 10 amperes into terminal 7, 5 am-
peres into terminal 5 and out terminal 4 per Fig. 6.
Adjust the neutral filter resistor tap unit measured
voltage is zero (refer to Fig. 2).

POQ Unit

1. Contacts — Allow the armature rivet to

S
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strike the right hand pole face and bring up
the stationary contact screw until the con-
tact circuit just makes. Give the stationary 24
contact screw an additional one-half to one -
turn before locking it in place with the lock \
nut provided. With the contacts in the closed
position, bring up the backstop screw until POQ RELAY
it just touches the moving contact. Then (FRONT VIEW)
back off one turn and lock in place. .
(OIN©) T) T ®
2. Minimum Trip Current — Connect the relay L ® 9© g/
_per Figure 6 and place the tap screw in 1

RESISTIVE
“ampere tap. COAD

AMMETER
There is a residual magnetism effect in this sa [hoa

relay, therefore, first appiy a polarizing cur- 120 V. {

60 CPS
rent of 30 amperes between terminal 7 and 4. SOURCE

Place both shunts all the way in and adjust
the shunts such that with current passed
through terminal 7 and 5, the polar unit will
pickup at 1.73 amperes and dropout at 0.865 863A526
amperes or higher. Refering fo Fig. 1, draw- Fig. 6 Test connections for the Type POQ Relay.
ing out the left hand shunt increases the

amount of current required to close the relay The contact gap should be approximately
contacts. Conversely, drawing out the right .047’ between the bridging moving contact
nand shunt decreases the amount of current and the adjustable stationary contacts. The
required to trip the relay. It will usually be bridging moving contact should touch both
possible to set the relay to the desired stationary contacts simultaneously. i
tripping value by leaving the right hand shunt

at the extreme ‘‘in’’ position and make all 4. Auxiliary Contactor Switeh (CS-1)

adjustments with the left hand shunt.

Close the polar unit contact and apply 60
per cent d-c voltage to terminals 2 and 10.

1 taril -
The relay should then be momentarily sub Cs-1 should pick up.

jected to a current of 30 amperes. Mimimum
trip should then be checked and the relay
readjusted to trip at 1.73 amperes. This
process should be repeated back and forth
until there is no change in the minimum trip
current.

The contact gap should be approximately
.047’° between the bridging moving contact
and the adjustable stationary contacts. The
pridging moving contacts should touch both
stationary contacts simultaneously.

3. Indicating Contactor Switch (ICS)

Close the main relay contacts and pass RENEWAL PARTS

sufficient d-c¢ current through the trip cir-

cuit to close the contacts of the ICS. This Repair work can be done most satisfactorily at
value of current should be not greater than the factory. However, interchangeable parts can be
the particular ICS tap setting being used. furnished to the customers who are equipped for
The operation indicator target should drop doing repair work. When ordering parts, always
freely. give the complete nameplate data.
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INSTALLATION o

OPERATION o

Westinghouse 1.L. 41-162.2A
MAINTENANCE

INSTRUCTIONS

TYPE POQ NEGATIVE SEQUENCE

CAUTION: Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
settings and electrical connections.

APPLICATION

The type POQ relay is a sensitive instantaneous
negative sequence current relay that detects un-
balanced conditions in a three phase power system.
For the application of the type POQ relay refer to
Fig. 5.

CONSTRUCTION & OPERATION

The POQ relay consists of a negative sequence
current filter, a saturating transformer, a full wave
rectifier, a sensitive permanent magnet type polar
unit, an auxiliary switch, and an indicating con-
tactor switch. These components are connected as
shown in Figure 3.

Negative Sequence Current Filter

The negative sequence current filter consists of
a three-legged iron core reactor and a resistor. The
three windings are wound on the center leg of the
reactor.

When unbalanced three phase currents are ap-
plied to the filter, an output voltage is obtained
that is proportional to the input negative sequence
current. This output voltage is applied to the tapped
primary of a saturating transformer whose second-
ary is connected to the polar unit through a full
wave rectifier.

Polar Unit

This unit consists of a rectangular shaped mag-

SUPERSEDES I.L. 41-162.2

*Denotes change from superseded issue.

netic frame, an electromagnet, a permanent magnet,
and an armature with contacts.

The poles of the crescent shaped permanent
magnet bridge the magnetic frame. The magnetic
frame consists of three pieces joined in the rear
with two brass rods and silver solder. These non-
magnetic joints represent air gaps which arc bridged
by two adjustable magnetic shunts. The operating
winding is concentrically wound around a magnetic
core. The armature is fastened to this core at one
end and floats in the front air gap at the other end.
The moving contact is connected to the free end of
a leaf spring.

Indicating Contactor Switch Unit (ICS)

The d-c indicating contactor switch is a small
clapper type device. A magnetic armature to which
leaf-spring mounted contacts are attached, is attr-
acted to the magnetic core upon energization of the
switch. When the switch closes, the moving con-
tacts bridge two stationary contacts, completing the
trip circuit. Also during this operation two fingers
on the armature defiect a spring located on the front
of the switch which allows the operation indicator
target to drop. The target is reset from the outside
of the case by a push rod located at the bottom of
the cover.

The front spring, in addition fo holding the
target, provides restraint for the armature and thus
controls the pickup value of the switch.

Auxiliary Switch (CS-1)

The auxiliary switch is similar in construction
to the indicating contactor switch except that it has
no target.

When the polar unit contacts close, the coil of
the auxiliary switch is energized from a battery
voltage. The operation of this switch consumes
approximately % cycles, at the end of which time
the trip circuit will be completed if the polar unit

EFFECTIVE JUNE 1968
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Fig. 1 Type POQ Relay in FT-21 case (Front View),
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Fig. 2 Type POQ Relay in FT-21 case (Rear View).



TYPE POQ RELAY

contacts remain closed. The auxiliary switch is
incorporated in the relay design to give an overall
shockproof quality not obtainable with an extremely
sensitive high speed element. If the polar unit
contacts are closed momentarily due to an accident-
al mechanical shock to the switchboard panel, they
will not remain closed for sufficient time to pick up
the auxiliary switch to complete the trip circuit.

CHARACTERISTICS

The type POQ negative sequence relay is avail-

able with the following negative sequence current

taps:
.5 .6 .8 1.0 1.5 2.0 2.5
.2 .4 .5 .6 .8 .9 1.0
*

These taps represent the negative sequence cur-
rent for two different relays, that will operate the
relay. At these values of negative sequence current
the polar unit will close its contacts to pickup the
time delay switch.

Typical burdens and thermal ratings are shown
in Table L

TABLE |
OVERCURRENT UNIT BURDEN AND THERMAL RATING

Phase Continuous One Second Watts Volt Amps. Power Factor
Rating-Amps Rating- Amps at 5 Amps at 5 Amps. Angle
1 5 100 5.3 5.3 0°
2 5 100 0.0 .98 90° Lag
3 5 100 4.0 7.25 56° Lag
Trip Circuit front of the tap block to the desired setting by means

The main contacts will safely close 30 amperes
at 250 volts d-c and the seal-in contacts of the in-
dicating contactor switch will safely carry this
current long enough to trip a circuit breaker.

The indicating contactor switch has two taps
that provide a pickup setting of 0.2 or 2 amperes.

Trip Circuit Constant

Indicating Contactor Switch (ICS)
0.2 ampere tap 6.5 ohms d-c resistance
2.0 ampere tap 0.15 ohms d-c resistance

SETTING THE RELAY

POQ Unit

Set the tap to the position which gives the de-
sired negative sequence current pickup.

Indicating Contactor Switch (I1CS)

The only setting required on the ICS unit is the
selection of the 0.2 or 2.0 ampere tap setting. This
selection is made by connecting the lead located in

of the connecting screw. When the relay energizes a
125 or 250 volt type WL relay switch, or equivalent,
use the 0.2 ampere tap.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from
dirt, moisture, excessive vibration, and heat. Mount
the relay vertically by means of the four mounting
holes on the flange for semi-flush mounting, or by
means of the rear mounting stud or studs for projec-
tion mounting. Either a mounting stud or the mount-
ing screws may be utilized for grounding the relay.
The electrical connections may be made directly to
the terminals by means of screws for steel panel
mounting or to the terminal studs furnished with the
relay for thick panel mounting. The terminal studs
may be easily removed or inserted by locking two
nuts on the stud and then turning the proper nut
with a wrench.

For detailed Flexitest case information, refer to
I.L. 41-076,

i,
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ADJUSTMENTS & MAINTENANCE

The proper adjustments to insure correct opera-
tion of this relay have been made at the factory and
should not be disturbed after receipt by the cus-
tomer. If the adjustments have been changed, the
relay taken apart for repairs, or if it is desired to
check the adjustments at regular maintenance
periods, the instructions below should be followed.

Acceptance Tests

The following tests are recommended when the
relay is received from the factory to insure that the
relay is in proper working order.

POQ Unit

Set the relay on the 1 amp tap and apply 1.73
amperes single phase to terminals 5 and 7. The
polar unit should close its contacts within plus or
minus 10 per cent of this value. These contacts
should also close when the current is applied to
termihals 5 and 9 and to 7 and 9.

Check other taps as per table II.

TABLE I
Niniman Bickup of Tap Use
Type POQ Relay

.865 0.5
1.04 0.6
1.38 0.8
1.73 1.0
2.6 15
3.46 2.0
4.33 9.5

Indicating Contactor Switch (ICS)

Close the contacts of the polar unit and the
auxiliary switch and pass sufficient d-c¢ through
terminals 1 and 10 to close the contacts of the
ICS. This value of current should not be greater
than the particular ICS tap settings being used.
The operation indicator target should drop freely.

Auxiliary Switch (CS-1)

Close the contacts of the polar unit and apply

60 per cent d-c voltage to terminals 2 and 10. The
auxiliary switch should pick up.

Routine Maintenance

All the relays should be inspected periodically
and the time of operation should be checked at such
time intervals as may be dictated by experience to
be suitable to the particular application.

All contacts should be cleaned periodically. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for
cleaning contacts is not recommended, because of
the danger of embedding small particles in the face
of the soft silver and thus impairing the contact.

CALIBRATION

Use the following procedure for calibrating the
relay if the relay has been taken apart for repairs
or the adjustments disturbed. This procedure should
not be used until it is apparent that the relay is not
in proper working order. (See ‘‘Acceptance Check.’’)

Negative Sequence Current Filter

To adjust the filter resistor tap for no response
to positive sequence current, remove the relay from
its case and proceed as follows:

a. Remove tap screw from POQ unit.

b. Apply 10 amps single phase current in to
terminal 7 and out 5.

c. With low reading rectox type voltmeter, mea-
sure and record the voltage across terminal 5
and the tap plate of the POQ unit.

d. Now measure voltage across terminal 5 and
the top filter resistor screw connection (refer
to Fig. 2). Adjust this connection until the
voltmeter reads 1.73 times the reading obtain-
ed in part C.

To adjust the filter resistor tap for no response
to zero sequence currents, remove tap screw from
POQ unit. Pass 10 amperes into terminal 7, 5 am-
peres into terminal 5 and out terminal 4 per Fig. 6.
Adjust the neutral filter resistor tap until the mea-
sured voltage is zero (refer to Fig. 2).

POQ Unit

1. Contacts — Allow the armature rivet to
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1L, 41-162.2A

strike the right hand pole face and bring up
the stationary contact screw until the con-
tact circuit just makes. Give the stationary
contact screw an additional one-half to one
turn before locking it in place with the lock
nut provided. With the contacts in the closed
position, bring up the backstop screw until
it just touches the moving contact. Then
back off one turn and lock in place.

Minimum Trip Current — Place the tap screw
in 1 ampere tap.

There is a residual magnetism effect in this
relay; therefore, first apply a polarizing cur-
rent of 30 amperes between terminal 7 and 4.
Place both shunts all the way in and adjust
the shunts such that with current passed
through terminal 7 and 5, the polar unit wiil
pickup at 1.73 amperes and dropout at 0.865
amperes or higher. Refering to Fig. 1, draw-
ing out the left hand shunt increases the
amount of current required to close the relay
contacts. Conversely, drawing out the right
hand shunt decreases the amount of current
required to trip the relay. It will usually be
possible to set the relay to the desired
tripping value by leaving the right hand shunt
at the extreme ‘‘in’’ position and make all
adjustments with the left hand shunt.

The relay should then be momentarily sub-
jected to a current of 30 amperes. Mimimum
trip should then be checked and the relay
readjusted to trip at 1.73 amperes. This
process should be repeated back and forth
until there is no change in the minimum trip
current.

Indicating Contactor Switch (ICS)

Close the main relay contacts and pass
sufficient d-c current through the trip cir-
cuit to close the contacts of the ICS. This
value of current should be not greater than
the particular ICS tap setting being used.
The operation indicator target should drop
freely.

POQ RELAY
(FRONT VIEW)

Q@?T@)
t@)“)@@

RESISTIVE
LOAD

AMMETER
Tsa {hoa

120 V,
60 CPS
SOURCE

836A526

% Fig. 6 Test connections for the Type POQ Relay.

The contact gap should be approximately
.047’ between the bridging moving contact
and the adjustable stationary contacts. The
bridging moving contact should touch both
stationary contacts simultaneously.

4. Auxiliary Contactor Switch (CS-1)

Close the polar unit contact and apply 60
per cent d-c voltage to terminals 2 and 10.
CS-1 should pick up.

The contact gap should be approximately
.047 between the bridging moving contact
and the adjustable stationary contacts. The
bridging moving contacts should touch both
stationary contacts simultaneously.

RENEWAL PARTS

Repair work can be done most satisfactorily at
the factory. However, interchangeable parts can be
furnished to the customers who are equipped for
doing repair work. When ordering parts, always
give the complete nameplate data.



TYPE POQ RELAY

—: DIA.% WOLES FOR
. 190-32 MTa. SCREWS

T 5 ,.,_T
R

e 6-3 2

S
P A LALD
T
PROJECTION MTG.

{

L
] / SPACERS FOR
< a/ THIX PARELS
(&)
LY se4ew
ﬂ 16 !FO Hercx
( AREL USE
il T6-18 STUD)

j il  4¥30-32 SCREW
i FOR THLCK PAREL
! USE . 196-32 STUp

%DIA. 10 WOLES
or CutT T

TERMINAL AND PAMEL DRILLING OR CUTOUT FOR
MOUNTING DETAILS PROJECTION MTG.

{ FRONT viEW)

57-D-T901

Fig. 7 Outline and Drilling Plan for the Type POQ Relay in the FT-21 case.

WESTINGHOUSE ELECTRIC CORPORATION

RELAY-INSTRUMENT DIVISION NEWARK, N. J.

Printed in U.S.A.




V'8 ul paulad

f "N ‘NUVMIN NOISIAIG LNIWNYULSNI-AVIIY
NOILVYOdY¥O0D 21812373 3ISNOHIONILSIM

‘asDD [7-1 4 3yt ul Abjay O d 29AL ays 104 unjyq Buyjjraqg pup aurjing £ bi4

T06L-a0-LS

(M31a Lwo¥4)

*OLN NOL1I30vud
404 1NGLND ¥O BAITIING 13NVd 31"‘:3.3 5;:%2;0

400 4MD ¥0
STION 01°Y10

- l., —
ze-081* 380 |
iiwd*5S 3 /;QWE i

AJUIS 26064 i

(anus 81-% ”1 i
At e z
A1 - 3 V

$130Vd NIHL / v
dod S¥3oves /

ama WW:D
A0S ze-om‘/)’£ N L

3s¥0

.

3
“BLN WSM4 1935 ¥04 \ WVLYI0T e
NITHYO ¥ 100400 130V s
! it e
| li Y
[ abh
ey | [ {
k& Ewmire
L e &~ L
. I IPSR I
=i= 5 :,:”,. ' |
5 ‘ —4j L%
SA3¥35 01N ZE-08¢° , % »J < z—f

¥03 SII0M w°Vid —

AV3Y¥ DOd 3dAL



"gJep 9jerdaweu 939 1dwWod ay) 9A13 ‘K1e9]]
sAemle ‘syred 3ullspio uUsaym  ‘ylom Itedsal Surtop dolp pinoys jediej I10jeoIpur uoljelsdo oYL
10] paddmbe aIe oym SsIlawojsno ayj 0} paysruing ‘pesn Juteq 3Juryes dey gOI Isnotued oyl
9q ueo sjled a[qealueydIojul ‘I8AOMOH ‘£1010B] 8y} uey] I99eald j0U 9q PINOYS JUSLIND JO AN[BA
JB A[11030BISTIBS JSOW 3UOp aq uwd jIom Iredey STYT "SOI 94l JO S$30BJU0D 3Yj 3S0[0 0} 3IND

-I11o dig ay) ySnolyj jusalno o-p jusIonzns
SL¥Vd ITVMINITY ssed pue S308JU0D £B[SI UTBW oY) 3sOlD

(SO1) Yyo3img 103083U0D SUNBITPUI °¢

*AISNO”JUBIINWIS SIOBIUOCD £IBUOIIRIS
yjoq Yyonoj prnoys sjiovIuod Jurtaow 3uridpliq
8L °S}]0BIUCD AIleUOTllB)S |[qeisn{per ayj) pue
108jU0D FulAow JUI3PLIq a9y} UsdMmIaq ,, L¥0°
A1orewtxoldde aq pinoys ded 3oBJUOCO BYL

‘qualIng
dri) wnwiuiw ayj utl adueyd ou ST alayj rpun
y1io] pue yoeq peojeadal 8q prnoys ssaoold
STUI, ‘seladwe ¢)'1 1B duj o) psjsnlpeal
Leol 8y} puB Payoayos oq usayjl pinoys ding
WNWIWIW -saladwe Qg JO jualind ® 0] pajosl

dn yo1d pmous 1-80 -qus A[UBIUAWOW 94 U} pInoys £Lelal 8yl

‘0T PuU®B g S[eulwIal o) 98ei[0oA o-p 1uso Iad

09 A1dde pue joejuod jrun Ierod 8y} a8solD ungs pUeY 1Al Ul YITm SIUBWISTIpE

(1-8D) UYojImg 10j0BIUOD AIBI[IXNY P e 9yew pue uorjrsod , Ul,, SWIIIX3 8Y) Je

junys puey jy3u syj sutara] £q anfea Jurddiyy

‘A£1SNoauBINWIS S}0BIJUOD LIBUOTR]S palitsap 8y} o) AeISI 88U} 198 03 9d[qIissod

Jjoq yonoj pinoys 3oeju0d Juraow Suidpliq 9q A[fensn [r1a 11 -£e1al 9yj dri) o3 palinbal
oy, ‘S10BIU0D LleUOTJR}S ©qBISN(pE® 9y} pue JU31IND JO JUNOWR 8y} S9SBSINAD JUNYS puBy
joBjUOD SJuitaow IFurdpriq ay)} usamivq L0’ W3 ay) Jno SUIMBIP ‘AT8SISAUO0D "SIOBIUOD
A19jewtxoldde oq pinoys ded 3oBIUOCD 9y, £e191 8y}l 9S00 0} palinbal juslinod Jo junouws
9] S€9SBLIOUT junys puey 18] 8y} Ino 3Iul

‘Apjay DOd °d4L Y+ 10§ suoydauuod 4sa) 9 By -mBIp ‘T "91 0} Sunejey "layl3y 1o sslodwe
c9g 0 1% Inodolp pue salodwe ¢ 'T e dnyoid

QZQVQSB T1tM Jtun 1ejod 8y} ‘g puw ), TeUTWId) YInoly)y
passed jualind UYiim JBUY UYons sjunys ayj
1sn(pe pue ul Lem a8yl [Tk SUNYS UJ)0Qq 908
}mmos ‘B puB ) [RUIWID) Usam}aq salsdwe Qg Jo jual

SR8 -9 gurzuriod ® A1dde jsIy ‘alolelay) ‘Aelal

voy] vs|| STU} UT 308jJ0 WST)duUFew [enpisal © ST 91BYL
H3ILIWNY

*de) s1edwe 1 ur

mo10s dey oy) 0oBId — sl dril, WNWIUTN g
avonl

JAILSIS3Y
90®1d Ul YOO pUB UIn} auc Jjo }orq
(@ (ID@!)" ® ~ UayJ, 10®ju0d SUTAOW Byl sayonoj jsnl 11
1mun malos dojsyoeq ayjl dn 3utlq ‘uoryisod
© ©0 POSOTO aY) UT S$319BIUOD 8Y) YJTM ‘papraoid jnu
(MIIA LNOHA) {007 8} Yy 99o®Id U 1 SUTHOO[ 910JaqQ UInj
AV13Y 00d 9UOo 0] J[BY-aUO [BUOI}IPPE UB MIIDS }0BIUCD
£18UO0IIBIS Y} SATD "SO}BW jSN[ JINOITO 10®)
L -U0D 9y} TIIUN MIIDS JOBIUOCO AIBUOTIBIS BY)
dn 3utiq pue 99®] a1od puey JU3II ay) 9IS
0] J9AI1 aInjeulB 9y} MOV — SIOBJUOD I

Hun dod

YA TOVARE] AV13d 00d 3dAL



TWNWIUTW g Speal I9joW)[oA oY) [IiUn UOTI08UUuU0d
aTpptw ayj Isnfpy (g *81J) UOTIOBUUOD 10)S1sal 13311
wo)joq pue doj |y} Usemilaq IL9ISWIOA ® JDIUUOD
*g *31d 1ad $ TRUTWIS) JNO pue ¢ TeUTWIL) Ojur salad
-we ¢ ‘) Teurwiaj ojur saledwe (1 ssed "jun POd
woll maldos de) oAOWal ‘SjULIIND 90oULNDOS 0Ildz 0)
asuodsal ou 10 dej Iojsisal I8)[1} 9y} Isnlpe ol

‘D J1ed ut pe
-uTe1qOo JUIPESI 8Y) SOWI} €1 1 Speal 1a)1aW)[oA
9y} [TjUn UoTjodUU0d STY} Isnlpy *(z 814 03
I8JaI) UOTJO3UUO0D MIIIS I0)SISal 18)11) doj ay)
pue ¢ TRUTWId) SSOIOB 8de}[0A dinseaw MON P

jTun Od 9y} jo ojerd dey ayj pue
¢ TRUTWIS) SSOIO® 938)[0A 8] Plodal pue aIns
-eaWl ‘Iajow)ioa adA) X0310al1 3UIpeal MO UITM "9

‘¢ JNO pue ), [RUTWISY
0} ur jualno aseyd ardurs sdwe o1 £L1ddy

1TUn HOJ Woll Maios de) aaoway ‘B
:SMOT]0] B peodoid pue 9sed S)I

woll £B121 3y} aA0WAI ‘Jualind aouanbas aATIsod 03
asuodsal ou 10j dej 10}SISal 19311) 9y) jsnlpe oL

134114 4usain) asuanbag aAupbaN

(."493UyD 20UBId300YV,, 999) "Iaplo Juryiom Isdoid ut
J0U ST ABT3I 2y} JBYy] juaredde ST 91 [I3UN pasn aq jou
pinoys ainpadsold STYL ‘paqinjsip sjuswisnlpe ayj} 1o
sitedal 10] jede uaye) Usaq SeBY ABIAI 3y} JT Lelal
ay] durjelqIireo lIoj slnpsoold SUIMOT[O] 8y} oS

NOILvddITvD

*SOTISI1830BIBYD 9SIaAal pue plemlo] Io] Isjswwyo ue
U1im SpPOTIp Yoes alnsesw pue UOI0QUUOD 10D JIUn
Iejod sAowal suado I0 S}Ioys 9poip 10] {oayo ol

A|quassy abplig o114y

'30BIU0D ay) 3uniredw sSNY)} pusB IBATIS J0S 3U) Jo

90®B] 9] Ur soIoINed [reWS Sulppaqwa Jo la3urp ay)

JO asneOaQ ‘papuswiWodal JoU ST S310BIUOD SUTUBSID

10} TeHelBW SAISBIQB JO @sn 8yl ‘esodind STU)

10] popuswWwWo9al ST TQHIEYVZGI#S Ieysiuing 30BIU0O
Vv "A1eotpoliad pauea(o agq pInoys s30BIU0Y IV

‘uoryeotdde Je[notyred ayj o A1qeIINS aq
0] 9ousTiadxs £q payeloIp aq £BW $B S[BAISIUT AWT)
yons e poyoayo ag pmoys uoreiado Jo sWT} ay) puw
A1Teotpouad pajosadsur aq pInoys s£BIal 3yl [V

JUDUSLUIDW 3UNOY

dn ¥o1d pnoys yolms KIBI[IXNE
oYL QI PUEB Z S[RUIWI3) 01 9381[0A 0-p jus0 Isd (9

A1dde pue jmun 1ejod ayj jo S30BJUOD 38Y] ISOID

(1-$D) Y>#img Aioijixny

‘L19913 dolp pinoys ja8ie} lojeolpur uonelado aylL
'pasn Juteq s3uries del §OI Iernoryred syl uey)
1998918 8Q jouU pInoYS JuslINDd Jo an[eA SIYL "SOI
a8yl JO S$30BIUOD 3Y)} 9S00 01 (Qf pue [ S[BUIWILd]
ysno1yj o-p juatdyyins ssed pue yolims ALIrelixne
ay) pue JIun Iejod ayj Jo S3}0BIUOD 3Y} 3SOID

(g3|) Yoi1mg Jojopjuo) Bu!w:!pu|

§'e ge'd
0'¢ 9%°¢
g1 97
0t gL'l
80 8g'1
9°0 %0°1
€0 98"
fe1ed BOJ 9d4L

Il 3719Vl
*II a1qe} 18d se sdej Iayjio ¥oaypd

‘6 PUB L O} pue g puB ¢ s[Bylwia}
01 pairdde ST JUalIND 3Y} UAYm OSSO[O OSTe pInoys
SJ0BJUOD 9S9YL ‘8n[ea SIUj JO juad Iad (] Snulw
10 snid uryjtm SIO0BIUOO ST 9SO[O prnoys jun Iejod
AuL ‘L pue ¢ sTeUTWIS) 01 aseyd a1durs saladuwe
¢L'1 A1dde pue dej dwe 1 a8y} uo Ael8l Y} 39S

v Dod

"Jopio Buryjlom ladoid Ut ST LB[ol
9y} 18U} 2Insul 0} £I0J0B] 9Yj) WOIJ PaATaDal ST Le[al
39U} UaUm papUaWWOI3I 3IB §1593 JUIMOI[0) YL

s§s@] 9oupjdaroy

‘PamoOTI0y 8q pINoOUS MoO[8q SuUolonIjsur sy ‘spousad
9ouBULIUTEBW JIB[N3al je sjuswIsnipe ayj} Hoauo
0} PalIsap ST 91 JT Io ‘sitedal 10] jrede uayej Lelal
24} ‘palduvyo U8aQq 9ABY sjuswjsnlpe ayj JI -iswoj
-sno ayj £q 3dreoal Jajje peqinjsip aq jou pInoys
pue £10)0B] 8Y) I8 9peUW Ud8Qq 8ABY AB[3I SIY} JO UOTH
-elado 1091100 alnsur o0} sjuawisnlpe 1sdoid ayJ,

JONVNILNIVW B SINIwLSNrayv

AVI3Y DOd 3dAlL



‘ADjay DOd 2dAL 40§ d21DWIYDS [DUISEXT G b14

GeGv9ty

258 v
HOLIMS AMVITIXAY —1-8D ] l l
HOLIMS HOLOVLINOD ONILVDIONI - S0l
-~ o 93N 1INA 8V10d —d es
AVI3H D0d 3dAL —9b
Wy Y _J <
0Ll e X
2
q °
2 ] £ ].L o
9k X 9v ¥ ov _3_ L_))
A AV13Y —+—“ »
5v ¥3HLO
9
9%
2
5v
o1
E

* sod

(o]

]

ES e

2’8V NOILV1IOY 3SVHd — SNE NOILVLS

Sy g xnj4 touboy 4

usuowia g 4iuf) ojogd p 14

"#sp3 1714

7] Aolaa dbod adA] sy4 yo dyoWIYD S [DUIBfUl ¢ B14

290vEQT

TIYT PIY 20NYYENn

uivd X"
TTREILICCY

6LVEQT

€°7"1 NOILY10¥ 38YHd
E°Hd

7°Hd TR

Lmzu ANOH4

ELRAFLREL]

TYNINEIL - —

NIYF 1§31 INIWHRD -
HOLINS 1§31—-
I0NYH 02§ —

HILINE ONILUOHS
031¥H3d0 SISSYHD

Sre oy ¢ TEInTRR

1OWINEY FuTEAM ey

¥OLI¥VIN WnimW
INION(A £

L3vrvm
ICErA kY]

KILINS A¥Y 111Xy —

1¥ Q3¥3denr 38 0L
39 B 7 9°h ML
2310N

o 1IN0 ¥¥104
HIi1ng
¥OLIVINOD

- ONTLYDIONI

_

- ¥IRN0ISNVAL

007 | S71[31CCIM

TIAO¥IY T0¥LINOD 3¢
Th 097 - SZU

DM1VMIHIS TYNUILNI

IAA Y S|

AV3d 00d 3IdAl




‘9L0-1% "T'I
0} 19]81 ‘UOIIRWIOJUT 3SBO 1S3TXal Pafrejap 10

Jouslm B UM
jnu 1adoid ayj} Juluing USY} pur pnjs ayj uo sinu
om} 3uUTYOO] £q PaMASUl 10 poArowal AIsBa 3q Kew
spnjs [RUTWIS} 9y, ‘Surjunow [aued Y2143 10] LeT8l
oy} YlIM peysIiuiny spnjs TeUTWIA) 8Y) 0} 10 Fuygunou
oued 19998 10] SMBIOS JO SUBAW £Q s[eUIWIL) 8U}
0} A130911p opRW 3q ABUW SUOI}OBUUOD [BIUIOBT[4 BUL
‘feral ayj Furpunocif 10J POzI[IIN oq LeUW SMIIIS 3ut
-JUNoW 8y} 1o pnjs Surjunow B I8YIIH "JuriuUnOW UoT)
-oefold 10] spnjs 10 pnjs Iungunow Ieal ayj Jo suesw
£q 1o ‘Sumnjunow ysnpj-Twas I0] aduBT} 8y} U0 s8o0y
gurjunow Inoj ayj Jo sueew Aq A[[8o13IaA £BIal 8Y]
JUNOIN "188Y PUB ‘UOTIBIQIA 9AISSOOXO ‘ainjsiowr ‘UIp
wolj 981 UOTIEDO0] B UT juafealnbe 1@y} 1o spoued
pIeoqUojIMS U0 pajunow aq prnoys sAelal YL

NOILYIIVLSNI

-de) a2ladwe g0 2yj asn
‘quoTeAINDS 10 ‘YojIms AvIol TM 9dL} 1104 QGT 10 €Z1
© soZ13IoUus £BIAI 9UJ USUM 'MBIDS JuTID8UU0D 3Yj Jo

ur Paeoo] peal aY) 3uoauuod £q opeUW ST UOTOS[4S
sy, guryyes de) aladwe (°g 10 ¢ Q 92Ul JO UOIIO9[8S
3y} ST JTUn §DI ayj uo pelmnbal 3urijds ATUO oYL

(SD1) Y2+1Mm§ 1043D4u0) Buyooipu|

-dnyo1d juaiInd aousnbas aATIBIBU PAILS
-op 8y} saA1d yotym uoriisod a8yl oy dej 8yl 198

ivn Bod

AV13¥d 3HL IONILL3S

oouB)SISel o-p swyo ¢r'Q dej sredwe (Q°C
soue)sIsal o-p swyo ¢'9 dey drdwe Z'Q

(8O1) UoIMS 1030BIU0D SUTIBIIPUL

jupgsuo) }ndi1) dug

‘galodwe Z 10 -0 Jo Sunyjes dnyoid e spraoid 1By)
sde} om) sey UO}Ims I10j08BJU0D JUTIBOIPUT BYL

‘Ioyeelq 3INOITO ' duy 0} YySnous 3uof juslno
STY) Aled L[sJes [IImM YOJIMsS 10J98BIU0D Juryeo1p
-Ur 9y} JO $30BIUOD UI-TBaS JYJ PUB O-p SIT0A (0GT IB
solodwe Qg 9S00 AT9JBS [[IM S}0BIU0D UTBW B,

sueaw £q 3UTHOS Pallsap o1 03 Yoolq dey 8y} Jo juol; pinoa) dug
eI .96 Gg'L 0y 001 S €
3eT .06 86" 00 001 g C
o0 €'¢ €4 001 4 1
a[duvy ‘sduy ¢ 1B sduy ¢ Je sduy -3urjyey sduy-3uryey -
1070 Iamod ‘sdwy }0A S11eM puo099s auQ snonurjuo) ud

ONILYY TTVWYIHL ANV N3Qing LINN LNIJYINDAIAO0
I 37dvl

‘19798 L Ul
umoys aIe s3unBl [RWIdY} pu® Susping [BOTALL
Yo1IMS ARap auwl)
2yl dnyotd 01 $10BIUCD ST 9S00 [[Im jTun Iefod ayj
JUa1IND aouanbas 9A1IB30U JO SaN[BA 9S8yl IV "ABIAI
a1 9irIado ITIM 1BU} ‘SABTSI JUSIdJJIP OM] 10} jual
-InD souanbas aa1B3oU ay) juasaldal sdel osoyL

01 6 8" 9’ ¢ b G’
¢'¢ 0°¢ eI 0'1 8’ 9° ¢
‘sdey

Jualing souanbas sAljedsu JuUIMOT[0] 9U} Ujim alde

-[Tea® s1 £eTal souanbas aaTjedau BOJd adA} aUL

SOILSI¥ILDOVIVHI

TNolITo diig ay} 9191dwod 0] Yoims AIBITIXNE oY)
dn yotd 01 2w} JUSTIOTIINS I0J POSOIO UTBWSI J0U [TIM
£ay] ‘tourd pIleOqUOjIMS 3J) 0} ¥OOyus T[eoTuBydall B
-JUSPTOO® UB 0} anp A[TIBJUSWOW. PISO[D 3lB SJOBIUOD
nun Iepod oy} I juswele peads UYIIY SATISUIS
£TowallXe U YT dIqeUTE)qO jou A31{End jooldyooys
TIelaa0 ue 8AT3 09 udrsep Lv[dIl ayj ur pajelodiooul
ST Uo3ImMs KIBI[IXN® oY, ‘poso[o ulewal S$30BIUO0D

AV13d DOd 3dAL



(M3IA dp2Y) 9503 |7~ 4 ur D)2y HO 99AL 7 ‘Bid

azIIL- LY Tl AVI3d 00d IdAl



(MIIA #UCI4) 350D (7] ul ADjaY DO 2dAL [ B4

AVI3d DOd 3dAl



ZL61 AVW JAILD3d43

jun iejod ayj J1 pejardwoo aq [[Ia 3IMIITO 4L 8Y)
QW) YOTYM JO pUd BU} I8 ‘So[0L0 ¥ £1arewitxoidde
SawINsSuU0o U21Ims SIY) Jo uoneiado oYL ‘'99ej[0A
£19790q B Woll PazidIaua ST yojims AleIfIxne oy}
JO 1100 a8y} ‘9S00 $3)orIUOD jlun Iefod ayj usypm

*1981e] ou
sey 11 1BY) 1deoxXe Yo3Ims 10j0BIU0D JuljedIpul ayj o
UOT}ONIJSUOD UT IB[IWIS ST Yo3Ims Alel[Ixne 8yL

(L-SD) yo4mg Liptjixny

"yo1Ims ayj jo anrea dnyord ayj ST0IJU0D
SNyj pue ainjewlIe ayj Ioj jureRIjsel sopraold ‘}83Ie)
ayj Suiproy o031 uoljIppe ur ‘Bulids juoyy 8yl

*I8A0D 8y}
JO W0110q 9y} e pejedof pol ysnd v £q 9SO 9Y1 JO
apISINo ay) UIoI] 19Sal ST j98Ie) oyl -doip 0} j33Ie)
101eo1pur uoljeisdo ay) Smo[e YoIym Yo3Ims 3y} Jo
JuoIj 9Y] uo pajedol 3urlds © 3097J9p Iinjewle ayj uo
s1o8ury omj uoneiado STy Sunnp os[y "1moIrd din
o) Surje1dwod ‘S}0BIUCD LIBUOIIBYS OM] 93plIq SjoB]
-100 SUuTAOW 3Y) ‘S8SOIO Yo}Ims 9y} UdUi ‘UOIIMS
a1 jo uoryezidieus uodn 8100 O1jauUdEBW By} 0] PoIOE
-177% ST ‘payom.lie dle $108JU0D pajunow gunds -Jeay
yoTUMm 0] aInjewiie OTjoudew Y ‘901a8p odf) I1sddeid
[TBWS B ST UO}IMS I0j0BIUOD JUTIEDIIPUT 2-p UL

(SDI) +un Y241mG s04304u0)) Buippdipuy

‘3urids Jeal ®
JO pus 93l aYj 03 PoIdAUUOD ST JoBIU0D JUTAOW BYL
‘pus 19Yyjo ayj je ded ITe JUOI] |y} Ul SIBOT] PUB pud
QU0 B 910D SIU] 0} paualse] ST alnjewle SYL 3100
oTjousew B punocle punom L[[eOTIJU80U0D ST SUTPUIM
Surjeiado ayJ -Sjunys omeudewWw 9qeIsn(pe omj Aq
pegpuq vie YoTym sdesd 118 juasaidal sjutof o1jeuseuw
-uou 989y ‘Ioplos ISA[IS puB Spol sseiq omj YjIm
Ieal oY) ul paurol seoa1d eoIyj JO SJSISUOS BWEBI]
oupeudew oYL -owel] oljoudew oy} 93plq jJoudeU
juouewiad padeys JuadsaId 8yl JO sotod 9YL

*§10BIU0D YJIM 8INJBULE UE pUB
‘joudew juaurwisd B 'joU3BWOIINA[R UB ‘awel] oTjaU

‘anssl papasmdns luO.l,. GGIUDLlD S9jou3(j,

vZ'Z9L-1¥ "1l $3A3Sd3dNS

-3ew poadeys lemaur)oal B JO SISISUOD jTUN STUL
juq) Jojod

"I31J11091 9ABM
1IN; ® ySnoiyy jiun rejod oyl 0} pajosuucd ST LI
-puooes asoym Iswiojsuely Jumeinyes e jo Liewld
pedde) a3 03 palrdde ST 93ejj0A Jndino STYL "JUBLND
aousnbas aAryedou jndul sy} o} Teuoriodoid ST jey)
paurejqo sI1 adejfoa jndmo ue ‘183§ |y} 03 petid
-de oIt sjualIind oseyd 99I1yj poouUBTBQUN UIYM

11030891
ay) Jo 991 19jU80 BY) UO punom ale S3UTPUIM 931U
ouJ, ‘101STSal ® puB 10}08AIl 9100 UOIl PIg3al-93Iy) ®
JO S1STSUO0D I93]1] JUS1IND 3OU3NDAS BATIEIBU OYL

19414 pusnn) sd>uanbag aanpbaN

‘e 9In3Ty Ul Umoys
S® pojoduuod oIe sjuauodwod 9SAYL "YdIIms 1030%}
-uoo JuTjEOIPUT UB PUB ‘Uojmms AIBI[IXne UB ‘jIUn
rerod adf) joudew jusuewIed 2ATJISUSS B ‘I91JT3091
oABM [[NJ B ‘Iowiojsuel) Supeines e ‘IS Jusund
gousnbhes 9ATjeSaU B JO SISTSU0D £B(3l BOJ 2UL

NOILY¥3d0 ® NOILONYLSNOD

"¢ 814
01 18Jal £e1a9l BOJ 9dL) 3yl jo uorjeot1(dde ayj) 104
‘walsAs lamod aseud 8oIy) B Ul SUOIITPUOCD padue(eq
-UN $70979p 18U} LBISI JULIINO 92UaNbIs aATIR30U
SNoaUBJURISUT 9ATJISUAS B ST £BT31 DOJ 9dL} 9UL

NOILYOIddY

‘SU0TJ08UU0D [BOTIID8T pue s3uTjles
8yl ¥oayuo 09 KBl ayj ojelado pue ‘Arredoid 9sO[d
pue UBATO oI £0l) JBY) 995 07 $J0BIU0D dY) 3108ds
-ur ‘A1ea1] 9jeiado sied Juraow [Te jeU} SIns ayew
‘quswdiys Suunp sped syj Junnoss jo osodind ayy
10] PajlosUl U8dq 9ARY LvW YOTYm JUTHOO[Q [[B dA0UW
-9l ‘901Alas ojul sAeiel Juryind siojed  NOILLAVD

JONINOIS JAILVOIN DOd idAl

SRNOILIDAWLS NI

FIDNVNILNIVWN o
gz:z91-1y “1'1 asnoysulisam

NOIlvid3dO

* NOILVIIVISNI



