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INSTALLATION -~ OPERATING ~ MAINTENANCE INSTRUCTIONS
 SSPB BREAKERS

800 - 1600 -2000 AMP FRAMES

~ The complete SSPB line encompasses- frame sizes
. from 800 to 4000 amperes, up to 600 volts A.C,
Basic sub-assemblies include-the operating mech-
‘anism, contact structures, arc chutes, and statle

4trlp device,

R Receiving -

. Each shipping section of switchgear has been

palletized to facilitate moving. The shipping
saction is covered with a transparent plastic cloth

“to-inhibit entrance of foreign particles and permit

carrier awareness of shipping contents.

lmmediately upon recelpt of equipment, examine

conmiponents making note of any damages incurred
in transit. !f necessary, immediately file a claim
with the delivering carrler and notify your Sylvania
representative,

The operating mechanism offers a cholce of sither
manual for local control, or electrical for remote

operatuon A stored energy principle of operation
1s utlllzed for aither type, ' g

l. /DELIVERY OF EQUIPMENT

CAUTION: AR
The drawout breaker elements are
secured to their cradles installed in the switchgear

- assembly. In order to withdraw the element, it is

first necessary to remove the two bottom shipping
bolts holding the orange shipping plates to the -
stationary cradle. With tHese bolts removed, the
breaker may be cranked {counterclockwise) to its
open -position and then fully withdrawn, in the
withdrawn position, the remaining four shipping
bolts and orange plates should be removed and

discarded.

2. Installation of Separately Sltipped Breakers

Insert racking handle into ceil being installed with

- breaker and turn counterclockwise until cradle is

in withdrawn position, White lines surrounding
collar of withdrawing “device indicate cradle

posutlon Three white Ilnes visible ‘ahead of cell

frame or front of closed door lndicates cradle is

in isolated position, In this position, the two tele.
.- scopic rails should be fully wrthdrawn to accept
©the breaker slement. :

R_emove breaker element from shupplng carton in
the manner outlined under. “Handling”, After a

" “visual inspection for damage, mount element on

T

rails locating holes in the breaker support over the
four mounting metric bolts (8 mm - 0.7 mm
thread}, Secure element to rails with lock washers
and 8 mm metric nuts using a 13 mm metric wrench
or % inch open end wrench,

3. Storage
8reakers and equipment not installed for imme-

v
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_precision . components;

diate use must be stored in a ventilated room and -
protected from dust and water by means of non-
absorbent covering.

4, Handling

Although the SSPB circult breakels Include hlgh‘ .
they will only " remain
reliable if handled withcare I

L]
"

Never rest the element on the contact ]aws.;‘
breaker element must always be laid on a clea L
flat surface either upright or on its side.’ The:‘

breaker can be easily and safely transported ona’
lift truck. For transporting In this manner, a pallet

" must be used,

' Toward the top of the side plates of the breaker

element, lugs (two on each side) are provided for
lifting. Never lift element by Its contact jaws or
its static trip sensor box,
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Il. OPERATION

1. Manually Operated Breakers

With the manually operated SSPB breaker, a simpie

rotary motion of the operating handle in the

counterclockwise direction for approximately 90
degrees charges the springs for a close-open opera-
tion. Rotation clockwise back ta'its normal vertical
position initiates the spring release for closing. The
closing speed is completely independent of the
operator, A position indicator{ocated on the front
escutcheon indicates the position “ef the main
contacts red for '‘on"! or "'closed"”, green. for ‘off"”
or ‘‘open. N

The breaker may be tripped manually by depress

ing the manual trip-button.“Through Ilnkages, this
action causes the mechanism trip latch-to be dis

p!aced collapsing the operating springs and thereby
opening the breaker contacts.

If breaker is equipped with a lock-out device or
undervoltage release, refer to paragraph 4 operating
instructions,

2. Electrically Operated Breakers

- For electrical operation, a fractional horsepower,
- high-torque gearmotor provides energy for charging

the springs, Charging requires approximately b
seconds. Recharging takes place automatically after
the breaker is closed. A limit switch removes the
gearmotor supply voltage at the end of travel, The
supply voltage -at the motor terminals may be
between 90 to 110% of the rated voltage.

After the springs are charged, the closing springs
"are held by an electromagnetically Operated jatch.
Wher " the breaker is closed by’ depresslng “the' .
“manual close button Iocated on the front escutch S
Anti-pumping its assured in both the Iocel.an

eon the closing latch is displaced,  thereby- .col-
lapsing the springs and closing the main contacts,
This action Is initiated with remote closing by
er‘erglzing the electromagnet, ‘ SRS

' The breaker may be manually -tripped Iocally or

electrrca!ly tripped from remote locatlom

In the event of power loss, it is possible In n.anual
ly charge the springs of an electricaily operated
breaker for close-open operation. The emergency
operating handle is identical in appearance to the

. handle used on manually operated breakers. The

method of spring charging differs from the manuai-

" ly operated breaker in that the handle is rotated

back and forth through approximately 25 degrees
Y
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4 Anti Pumping and Control Characteristics

remote control operations. f the local close button

- closing,

until there is no apparent spring resistance to the
operator. To fully charge the springs manually
requires approximately 15 reversals or oscillations
of the handle,

The control panel or front escutheon differs from
the manually operated breaker in that two push =

buttons are furnished, one for initiating closing of
main contacts {red) and one for opening {green}.
tn addition, a spring indicator is included (yellow)
for charged, and (black) for discharged condition,

3. ’Safety Tripping

If the breaker is inserted—or withdrawn with -its
main contacts in the closed position, a mechanical
linkage automatically trips the breaker before
separation of the main contacts during withdrawal
or before closing of the main contacts during -
insertion. The same device prevents the closing of .
the breaker between positions’ test ‘and’ service b

u},“ ¢
i

o st b, w3

LR B0

is held depressed or a remote closing srgnal mal
tained, it will be necessary to interrupt this act1on,
after tripping breaker, to effect a whsequent

if tripping is a result of overload or short clrcu tude
current and the breaker is equipped with a local
reset lockout Hevice, It is necessary to completely :
depress the trip button in order to effect a sub-
sequent closing. .

By padlocking the local trip button in & depressed
position, it Is impossible to close the breaker
locally or remotely, since the latch holding the
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" " charged closing springs cannot be released.

Maintaining a remote tripping signal nullifies any
remote or local closing action, It is possible to
depress the local close button causing the closing
spring to release; however, the main contacts will
not close untll the remote tripping signal is re-
moved. Should it be desired to prevent accidental
closing when the local trip button is released, an
undervoltage release devica with lockout must be
used for remote tripping.

Whare electrically operated-”breakers equipped with

signal, there are'two possible methads of operating,
depending upon whather  the closing electro:

"the sarne SOUI'CB Ol' separate SOUI'CBS. .

Voltage restores - breaker

automatically closes

- breaker trips
breaker re-
mains open

Separate Source: Voltage drops
' ~ Voltage restores -

The closing signal must be momantarily removed in
order to reclose the breaker, If a closing signal is
maintained even when the closing spring is dis-
charged, the breaker will automatically close at the
completion of spring charging. This would occur
where voltage is applied simultaneously to the
charging motor and closing electromagnet. The
latch keeping the closing spring charged cannot be
released if the breaker is in the closed position.

5., Auxiliary Circuits (Cradle/ Element)

The SSPB breaker can be equlpped wlth a maxt

tact is designed to accept two " quick disconnect
Iugs per termlnal - oo

- "'The secondary isolatung blocks mav contaln up . 10

" side, which may be used for breaker operation and
alarrn circuits, Internal wirlng of breakers is num-
“bered in conformity with standard wiring diagrams.
The terminals of the secondary or stationary iso-
lating contacts on the cradle are arranged and con-
nected in a manner to permlt interchangeability of
similar elements, :

Six terminals of the secondary isolating block are -

\ T
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~"an undervoltage rélease are closed by a constant

‘magnet and undervoltage releasel are energtzed by

" mum of 24 secondary isolating contacts. Each con-’

twenty-four {24} terminals, twelve (12} on each

required to operate electrically'operated breakers,
Two of these terminals are made continuous
through the test-service position in order to pro-
vide power for the spring charging motor. The
remaining four are for closing and tripping,

In some applications, it may be necessary to
electrically connect the breaker in the cradle
service position differently from that in the test
position, This can be accomplished by removing
the test or service terminal, After the fixed secorid.
ary isolating contact block has been removed, it
is only necessary to remove: the terminal by un-
scrawing the fixmg screw and breaking the bridge
between the test and service’ contacts at the neck
prowded for thrs purpose.

\ - To protect the auxlliary wires from physically
Common Source' Voltage drops breaker trips ‘

coming 'in “contact with rnoving parts ‘when" the _
breake/ is being insertad or withdrawn, an enclosed
passage, located at the point of exit from the
stationary Isolating terminal block, is provided,

6. Auxiliary Circuits (Devices)

~ Auxiliary contacts may be added as an accessory

either on electrically or manually operated

. breakers. A built:iin time differential of 15 miili-

seconds is available between contact group posi:
tions 1.8 and 9-16 for sequence;logic. /Contact
positions 9.16 act simultaneously with main
contacts. ; .

7. Arra'ngement of Cubicle Door

The cubicle door for drawout air circuit breaker
elements ‘is provided with an opening permitting
entry of the control board or front escutcheon

~ plate. A retracting collar surrounding the escutch
eon plate permlts the operator to rack the breaker _

element- from the ‘service positlon to the test or
fully open position without” Opemng the cubicle
door, it is, therefore, possible to store breakers
without .fear of uneuthor’lzed personnel havmg
access t0 them‘ ' . .

8. Static Sensors

‘Static sensors consists of separate printed clrcuits
“for lorg time, short time,. instantaneous, and

ground fault tripping. Components are pre-aged -
and factory calibrated to insure utmost tripping
accuracy. No field calibration is required. Since
cards have been designed for plug-in field installa-
tion, it is possible to change systoms by simply
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Iorde_rin’g cards from your nearest Syivania office.
. When ordering ground fault, it Is necessary to
indicate whether the system. s three or four
wire. On a four wire system, a neutral CT will be
furnished with “the logic card, This CT must be

breaker in accordance with included instructions.

The ground fault logic card includes a retractable
target that indicates tripping under ground fault
conditions,

9. Setting of Static Trip Sensors

In order to prevent damage to static sensor pins,

the following procedure should be followed when

selecting or changing sensor settings. ,

parent plastic shield,

3. Select values of sensors desired

4, Place thumb and forefinger on shortmg bar

and pull bar forward until shorting pins are .

cleared,

5. Raise or lower shorting bar to pre-selected
sensor value,

6. Return shorting bar to pins until fully
reseated,

7. Replace protective

shield and tighten
sCrews, :
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_all necessary energy from the curgent monitored no;
“external “energy source - is’ required

Ao to place the breaker in the tripped posuticn oy’
Loosen two bottom screws. hOIdI" trans- " depressing the local trip buton;’ i[yhiie holding t i
* trip button depressed,’ withdraw' -horlzontal '} ba
locatéd adjacent to trip button and apply padicck
'With this bai withdrawn, the trip button is heid i

the depressed position, thereby preyenting ¢ sing

Raise shisld to clear bolt heads and Iift out,

12. Key Interlocks

10 Current Sensors |

Multr ratio  window type current transformers'm_
mounted at-the rear of the circuit breaker glement - -
provide signal source for the static trip sensors,
Since these sensors for initiating breaker trip derive

(Any: other»' :
accessory for breaker tripping must be provided
with a separate power source.} :

To change tripping range of breaker, transpose one
wire on each of three current transformers, Termi-
nals are marked to indicate primary current setting.
When making this change on a four wire system
with ground fault indication, it is necessary to
change the current transformer located in the
neutral bus {rear of switchboard) accordingly,

‘ 11 Padlocking

All SSPB breakers are provided with means for

‘using a maximum of three padlocks (1/4' to 3/8’:"_ o

shackels) to lock the breaker in the opened or, i
tripped position, To apply padlocks, it is necessar .

If the cradle is provided with a key interlock ‘the -
following procedure should be followed for locklng
the breaker out; oo

Withdraw breaker slement to fuily disconnect i
position by turning crank tounterclockwise to’
stop, {This operation may be performed with -
cell door opened or closed,) Turn key in
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cylinder to remove. If key will not rotate n
cylinder, turn cradle crank approximately 15
degrees to permit alignment, When stops are
aligned, key will rotate for removal,

‘With this interlocking system, it is possible to re-
move the element from the cradle for either
maintenance or replacement without permitting
element insertion until the key has been returned
to the key cylinder block. :

13, Optional Devices

Control
Board

Trip_,
Button

Manust
Handia

Position
indicator

Fixed
. Sacondary
Isclating
Contocts
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Shunt Trip (8. f.) This device will trip the breaker

1

when energized by a voltage source of 66% to
130 % of rated voltage. An auxiilary contact in
series with the coil opens and removes supply

voltage when breaker is open.

Undervoltagé Trip (U.V.] When the voltage source
drops below 30% of rated voltage, the breaker Is

tr sppad

to the region of.fJO%_to 80% of rated‘

Chutms

Lifting
Lugs

Solld Gtate
:Qontrol

Movlng
Secondsry
[salatlng

Contacts

Auxifisry
Contact
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~+ - 1. MAINTENANCE

1. Frequency

e T he frequency of maintenance depends essentially
;{on the conditions of service of the breaker, fre-
';fquency of operation, fault tripping, relative humid-

ity, or presence of dust. '

The mechanicai endurance of the bresker is 20,000
operations with the main contacts being guaranteed
for: the life of the breaker. Arc chutes and the
aréing contacts are guaranteed a minimum of 1600
make- break ‘operations /at the nominal ‘current
and voltage (0.2 to unity power factor), 10 make-
breek operations at 10 times rated current, or 3

i “t o b J\ ‘t»‘ o

v n

'breakers be inspected every six ‘months If exposed
'to ‘dust, every 3000 operations or every six months
if teft idle. In general, breakers should be inspected
at least once a year,

2. Arc chutes (Fig. 5/

‘Remove arc chute by depressing or raising back

part of retaining lever 681 and rotating clockwise -

90 tegrees, Lift arc chute upwards clearing arcing
" horns, .

ere ‘the Insulating surfaces clean with a'dry plBCB
of cloth, The two. insulating barriers covering the
inside of the arc chute walls may be blackened. In

that case, they can be wiped clean of carbon

deposits to restore them to their original quality,
At the end of 3000 make-break operations at rated
current, or 10 times at rated current, or 3 times at
"rated short circuit, It is recommended that the
arc chutes be dismantled and the insulating barriers
turned around so as to have fresh surfaces facing

Y

|Courtesy of store.ips.us

. make: break operations at rated short ciretjt . \ | .

sure""-performance it is ,recomrnended that"?l"'-‘ -

-main contacts as they are guaranteed for the Iife'of* ‘
-~ the breaker. : o ;

With” drawout breakers, clean the mam isolating-

- cradle contacts with a piece of clean cloth soaked

4, Breaker Element Pole Aesembly (Fig. 7}

the arc. This operation enables dou.bllng the life
of the arc chutes, After two cycles, it Is necessary
to replace the arc chutes.

3. Poles (Fig. 6)

Insulating barriers are located on each side of the'
arcing area for each pole. With a piece of clean, dry
cloth, wipe barriers to remove any deposits, :

Fig. 8

Close breaker and check gap setting of arcing
horns, If gap exceeds 1.5mm (0.069 inches), adjust
contacts by loosening bolt # V| (Fig. 6) setting gap .
to 0.9mm ¢ 0,1mm {0,035 210.004 inches) and
tightening bolt by torquing-to 0.8mm-kg. (5.8 th."” -
ft.). Remove both fixed and movable arcing
horns along with insulating barriers when thickness |
of arcing pads erodes to approxlmatelv 0.6mm .
{0.020 inches). . ‘

Main contacts may have spots on them without i
affecting the breaker, These contacts can “be
cleaned with a very fine emory cloth and thorough Vs
ly wiped to remove any particles. Do not repiace,.j'

contacts of the breaker and thg correspondingt,

W
in trichlorethylene. Apply a light coat of Svivania M ;
SSPB-01 grease to the cleaned surfaces. - os R

L]

The pole assemblies are malntained under 04
m-Kg. (2.9 Ib.ft.) pressure by each of six bolt :
{three per side} iocated on the outside surface of_ i
the breaker element, They may be identified as‘
being painted red, Torque each bolt for correct -
tightness,
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|
i
-

e
T - LU

. AED VARNISH
Fig. 7 -

| E—

- B, Auxiliary Contacts fng, )” N
" The auxillarv contacts located on the front rlght
hand side of the element should not be cleaned
or adjusted. A fauity relay should be replaced by
placing the breaker contacts in the closed position
and removing hold-down screws V3, Auxiliary con-
tacts are only found on electrically operated
breakers as a standard item since one of the
contacts are required for isolating the shunt trip
coil when the breaker is open,

6. Devices

Under voltage, shunt trip, and solid-state trip
devices do not require maintenance. In case of
failure, replace the complete device, :

Y
-

- - ws wE
S
. -

7. Lubrication

A-breaker normally lubricated and operating In a
dust-free and non-corrosive atmosphere regularly
over a period of two years can undergo its normal

i __oycle mechanical endurance without any lubri. -
cating. As such ideal service conditions are hardly -

encountered, it is advisable to check periodicaily
the lubricating, particularly when unusual ceasing
or friction is observed during inspectlon ‘

Al rubbing surfaces (metal to metal) are to be .
lubricated with a thin film of high-temperature,
high-pressure lubricant equal to Sylvania SSPB-01,
Hardened grease and dirt should be removed by
use of trichlorethylene solvent, The main shaft,
trip rod, intermediate: manual_control. shaft, free-
return charging spring and gear, train-for electrical
operation do not require lubrication since they are
provided with sealed bearings. Do not lubncate any
releases or grounding termmal

L and
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- V. ADJUSTMENTS AND
INSPECTIONS

et The “following adjustments and inspections were
performed at the factory following installation
.of various accassories. These procedures may be
followed.for field adjustment and inspections,
realizing that tolerances are based upon the life
‘of “normal mechanical endurance. for breakers.

For normal service, the limits of admissible wear. .
_has been included, When these liinits ‘are reached,

At pnecessary to either readjust the components -~ < -
he’ dimensions shown, or to replace com- ..

onents if thase dimensions cannot be met.

}C_BADLE ACCESSORY e\
L Limit switch for pasitfon indica tron - :
'(1600A and 2000A° fram?s oniy)
a. Service position (Fig. 9)." e
Adjust screw (10) to’ insure operationr
of the limit switch 3 mm z 0.5 (0,118
+ 0,020 inches) before the service

position stop. (Eliminate play by
pulling on telescopic rails.while making -
adjustments,
e,
—— e M@
A\

Fig. ¢

. Testposition " Ry
» Adjust the support ._(11), and the two
“screws {12) to insure the operation of .

before the test positlon in the direction:
of withdrawal (Eiimmate plav bv
" pushing on rall while m
ment), ,
isolated position S

screws (12) to insure operation of the
limit switch 2. mm {0,079 inches)
before the stop of the isolated position.
(Eliminate play by pushing on rall
when making edjustments),
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the Himit switch'3 mm. (0,118 lnches) '

Adjust the support (11) and the two

B. CIRCUIT BREAKER
1. Breaker Assembly (Fig. 10)
a. Tightening of pole assembly
Tighten six screws (1) painted red,
torquing to 0.4 m-kg (2.9 ib.-ft.), -

A AzB1 ' 8

L~
A

(R = Iadh ?
~EEL_vARNIT I I
oo :,_'_-,. . ‘.,'-“L ' '\

.!‘,-'\"z ", F"- 10 L

2 Pole (Fig. 11) : -
a. Adjustment of arcing contacts ~
With breaker in closed position, loosen

. bolt {3) and gap arcing contacts to 0.9

04 Finghes
‘to 30 9

s

‘Tighten bolts: torquing
(6.8 Ib.-ft.}). - S
NOTE: All arcing contacts
pole must be w1th|n 01
inches) of each other. .
LIMIT OF WEAR:
inch),

b Torquing requirements .
1) Flexible brald (7}

800 amp — 0.8 m-kg
(5.8 Ibs.-ft.}
1600-2000 emp -~ 1. 3 m-kg
{9.4 Ibs.-ft.)
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3. Overload and short circuit refease

2)

a. Tripping (Fig, 12}
1) Adjustmant, With breaker in closed . -

position and release reset, back off

red -nut until nearly all threads are

exposed. Tighten same nut until *
distance between tripping striker
(11) and lug (12) of the latch {13)
shown in the normal position is
1 £ 0.5mm {0,039 & 0.020 inches),

RED VARANISH

Inspection. Place breaker in closed
position and check to see that there

- is a minimum clearance of 0.5 mm

{0,020 inches) between the tripping
striker {11) and lug (12) of the
latch (13} shown in the normal
position,

LIMIT OF WEAR: 0,1 mm (0,004
inches),

To test tripping of breaker by the
release crank, place a wire hook as
shown in Fig. 13 and hold while
applying a momentary signal of
12-18 volts D.C. to the tripping
actuator EX. When . release un-
latches, slowly allow release crank 5
to wnthdraw untll breaker ips:32
open, T

Fig. 13 .

NOTE: Restralmng release crank
(14) ‘while performing this test

results in the blocking of resetting
which occurs when breaker opens

|Courtesy of store.ips.us

+

Or tnps, Inereiore, using Nook,
restore rgleasa crank to its reset and
latched posltlon

b, Resettlng
1} Breaker equipped with slgnal in-

dication with memory for overload

and short circult release (with or

without indication.) {Fig. 14),

a) Adjustment, When breakers are
equipped with this accessory, it
is necessary to place breaker in
open position and adjust scraw
(16) to effect Iatchlng the re

- lease;—A-_very - distinct click
Indicates latching, To" lnsure a
margin of safety, unscrew}“ﬁ of

a turn. 5 2 \-4\"' tic 44 ”g%"“ .
Place | breake ,...ln open pg\sl on -
and check ' to se@ that\;l *mm
(0.069 lnchl clearance ls vall
able, -

LIMIT OF WEAR Non latch
ing.

EXTREME PQSITION
PQS) 0

a) Adjustment | 00

*'shown :In’ Flg.”- anc M;;wlcl fe- .
lease crank l14) whlle ‘applying

momentary signal of 9 18 volts

DC to the tripping actuator EX.
When release unlatches, slqwly

allow release crank to wlthdraw

to tripped posltlon shown. In

Flg. 16, With the release ln the
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tripped position and the crank

(10) resting against stop (20}, "
adjlist -link (21) to allow 1 &

0.6 mm (0.039 ¢ 0,020 inch)

clearance. Pross the local trip-.

_ping pushbutton (23} while
. adjusting screw (24) to effect
resetting of ' the release, A
distinct click - 'will be heard

whan the'release'crank latches.

Unscrew one ‘turn’to insure 'a . |
margin-of safety “in. resetting, -

b) Inspection. With the breaker in
the .open position, press the
trip button (23} Fig, 16 and
check travel of release bar.,
Distance between maximum
position of resst and latch

- should be 0.5 mm- (0.020
inch), Check play between lever
(24) and adjustment screw (24) .

of the . fateh' (13) -and th

1) Adjustment Placa breaker in open'

position and unscrew adjusting
reset screw (30}, With releass bar in
latched on position resulting from

"t

for a mlnlmum of 02 mm.’

(0.008 inch) betwaen lug (12);"

o

breaker being in open position,

adjust linkage {26) to provide 1 ¢
0.5 mm (0,039 : 0,020 inch)

between lever (28} and lug (12) of '

the latch (13).
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.

2) Inspection. Place breaker in the
closed position and inspect to see
that a minimum of 0,6 mm (0,020

“inch) exists betwsen jever {28 and, -
lug {12) of the lever (13) shown in '
the normal position, - '
LIMIT OF WEAR; 0.1 mm (0'004‘
inch),

Holding the striking pin (29) as
illustrated in Fig. 23, apply rated .
voltage to the holding coil, placing

' release bar in unlatched position

Hemove voltage and allow release‘:
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1)

/)

- Cliock, " for~ mimmuru elearanc
2 mm (0079 inch)? 13F

breaker tripping.

NOTE: In order to prevent biock-
ing of the release bar from being
resat when breaker opens, it is
necessary to return release bar to .

its latched position by means of

the hook illustrated in F|g. 23 . 6.

B. Resetting

Adjustment. With the breaker in
the’ open position and ;the reiease'
bar latehed as illustrated in Fig 14 B
adjust screw (30) Ien thening link-
age —until-stirrup - ie".'

lnspection. Place breaker ln latched
position 'as iliustrated l“ W ﬁig. 3118 ok

" e

ARl ﬁe

LIMIT OF WEAR: Non Latching

2 mm min,
begyrrmrmernes

5. Auxiliary Contact Block Support Ad;usr»
ment (Fig. 19).

1%

|Courtesy of store.ips.us

With contact blocks removed, adjust nut
(32) untli distance shown in Fig. 19 is
44,6 £ 0.5 mm {1.763 £ 0,020 inch).
LIMIT OF WEAR: Overall trave! of auxil-
iary contact should not exceed 0.1 mm
{0.004 inch). _ :
Limit switch on Trip Rod (Accessory)
Limit switch for signal indication of trip-
ing on overload and short circuit, '
A. Adjustment (Fig. 20), Place breaker in
closed position with overcurrent and
short circuit retease bar latched, De-
form strip {36 to obtain clearance
between strip (36} .and spring pin (37},

- —~
= L R T Y

re

-
e e

¥
=]

Pig. 20

B. Inspection, Check operation of micro-
switch by tripping breaker.

Limit switch on voltage release (Accessory}
The undervoltage release device can be
equipped with two separate limit switches,
One will indicate when the undervoltage
release bar Is latched -and the othar will
indicate undervoitage coil being energlzed,

| A, Limit switch for Latch Indidation, Place

bar in latched position as shown in
Fig, 17 and 18. In this position, the
limit switch contacts will be closed.
Deform strip {38) Fig, 21 to provude a
maximum gap setting of 1. mm 0. 039

~ inch) between strip (38) and |ug (39) o
« NOTE: This adjustment must be ’per '

formed without applying voltage to the
. undervoltage holding ~ coil.’ Followlng
adjustment, operate voltage release .
~device permitting release bar-to. un.
latch. lnspett Hmit swltch to see that
contects open. . .i{‘:fﬂ :

rf:‘?—'_‘:—'—-""‘-ﬂ

Fig. 21
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"B, Limitswitch for Voltage Indication.
This limitswitch has no adjustinents,
Check position of contacts by applying

and removing voltage to holding coil

of solenoid.

8 Closing Adjustment Electrlcaﬂy Cperated

- Breakers ‘

"A., Adjustment (Fig, 22). Place breaker in
o tripped position with closing springs
fully charged. Adjust screw (44) to
obtain 4 £ 0.6 mm {0.168 % 0020‘
inch) clearance between léver: (45) and,
end of screw {44}. Adjust screw- (46)

{47} and screw.end (48).
NOTE: /Breakers . fitted wit 3
electromagnetic for’ closlng have a se|
resistance (economizer} which 5 placed

in" serles with the coil, after pickup,'-'
thereby reducing current consumption
to a minimum, To adjust, hold 1 mm
{0,039 Inch) gap setting of the slectro-
magnet and deform limitswitch strip
until contacts close.

: operated breaker, Depress trip button
" and hold while charging and, unlatch
closing springs, Breeker contacts must

. button and allow gear motor to charge"
“-stored energy springs. While holding

button. Breaker must trip and remain

tripped until' close button Is released

for next cycle of operation, .

' C., Undervolitage lockout {Fig. 23). When
the undervoltage release is provided
with lockout to prevent breaker re--
closing upon voltage restoration, the

r.

|Courtesy of store.ips.us

on trip button for 4 £ 0.6 mm (0.168¢"
0.020 Inch) clearance’ between strfp

"“closs button depressed,” depress”trip

following adjustments should be made:
Applying voltage to the relay allows
fever (68} to come into contact with
adjusting stop {60). Adjust stop (60}
for a clearance of 0.6 ¢ 04 mm {0, 024
t 0,016 inch). _
Remove voltages, atlowing iever (59) to_
rise, check for clearance of 0.1 mm
{0.004 inch) between lever (59} and pin
(61}, '
LIMIT OF WEAR: 0.1 mm {0.004 inch) -

Fig, 23

0. Tripping - By Locsl Mechanical Pushbltton,

-If the breaker is fitted with a signal system
tor overload and short circuit tripping with .
local reset, adjustments should be carried
out as previously outlined. In other cases,.

- adjust screw (24) (Flg. 24) for obtainlngi.tl
clearance of 2 + 0.6 + 0,0 mm (0. 07_9 ji-

]

-

\
oF

a8 §
)

._ | .. K =

.. AMM+3,5:0,0

Fip. 24
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0

V. REPLACEMENT PROCEDURE

- A. Arc Chute (Fig, 25), To remove arc chute,
raise retaining lever (81), rotate fever 90
degrees to clear path, and remove arc chute by
lifting upwards. The raverse procedure is
followed for repositioning arc chutes, making
. - sure the respective arc chutes fit over arcing

- horns (62)

B. Arcing Contacts and Insulating Strips (Fig. 26).
1. Arcing contacts, With breaker in open
position, loosen retaining bolts VI and
remove contact by sliding forward, Replace

with new contact leaving retaining bolt Vi

loose. Close breaker and loosen bolt V2

{two per contact) approximately 1.5 mm
{0,059 ingh) or until contact clears locating

boss E, then remove by lifting upwards.

Replace with new contact, checking to ..

see that contact seats in locating - boss £
before tightening bolt V2,. Wlth,,OQ mm
{0.036 inch) feeler gauge. posltfon co

{1) and tighten bolt VI, CT

|Courtesy of store.ips.us

E ‘contact gssemblies, To rBP|5°9 contact

Wi v | AT 6
4D, Overload end/or Short Clrcuit Ralease.'

2, Insulating strips. When repleclng contacts,
it is recommended that the insuleting strips
be replaced also, Using- a: screwdriver,
remove two fastenars (4). retaining in-
sulating strip (3), Heplace strips using new
fasteners,

Auxiliary Contact Block (Fig.,27) When
removing contact blocks (1-4), place breaker in

o .. closed position before loosening contact eradle

bolt V3, Slide cradle free of V3 and remove

KE]

b!ocks,

"turned to their original posltions
The same_procedure is followed for r

"or replaclng contact blocks,’ 58 e'x'

n;ovlng
cep _th

wires from plus (+) and minus ( ?‘)"tgr‘;;ﬁ[’éﬁ;“on

;;erolid-state control pariel; loga g %”{Q"Q}Lépf

breakerﬂ_element. Place. brea&@” .closed posi-

on. and ‘apply_an' 18 voltIDCIO. miilisecond

..pulse to plus and mlnus wires goin ,'itqr‘Er?‘(finglp
“actuator,” G D

j,Wlth voltage applied breaker hduld; trip.
Repeat procedure, reducing voltage infincre-
ments until 12 voits DC is reached. At this leve!,.
breaker should not trlp. Do not attempt to
ad]ust actuator, P :
Test sets are available es an accessery for
checking the calibration of SSPB breakers. »
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G. Motor {Fig. 30). To gain access to motor, <
“remove protective cover (6) held by two bolts
(3), After removing wires from terminal block -
'(4) and mounting nuts (6), lift motor from gear
. train, When replacing motor, check to see that
“clearance exists between pinion and gear. No

et

open position and remove coll wires from
‘terminal block (81) located on rear of breaker.
By removing pin (B6) and mounting nuts {82},
the device may be removed, When replacing

_trip device, lubricate and adjust as described
. in Chapter 1V under Voltage Tripping Devices,

.- Secondary lsolating Contact Block (Fig. 29).

Removal of contact block is accomplished by
removing wiring and mounting screws illustra-
ted in Fig.29. .

further adjustment is required after motor is
properly aligned,

|Courtesy of store.ips.us

'To remove trip device (8}, place breaker in»',‘- o

H. Closing Solenoid {Fig, 31, 32), Sfida coi! and

'bs_mounted adjacent 1o the; oj
the coil and housing cannot ‘sfide sl

coil wires from terminal block

-, mounting boits {11). (Fig.,32)]

St

;equipped with closlng praveqter

J& iffl".:ﬁ A

i
fulng el
Sldeway
ity r; \‘r-. [Ie T

.1?",. ¥

. housing from plunger (Flg 31} after, removing -
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' therefore, necessary toremove horseshoe retain- shown, ' : :
" Ing washer (8} and linkage pin from plunger so When replacing llmltswitch follow adjustment

complete assambly may be lifted out. Coil may instructions outlined in Chapter 1V, Limit-
be removed from housing as illustrated in Fig. switch On Trip Rod, '

31, When replacing, make adjustments as de-
_ scribed in Chapter 1V, Voltage Tripping Devices,

"!5'5" LT
R N

u'L; H

I, Closing ‘Preventer (Fig. 32}, The closing pre-
venter (19} located directly behind the closing
solenoid, may be removed by removing coil
wires and two holddown bolts from base (5).
When replacing closing preventer, make adjust-
ments as described in Chapter IV, Undervoltage _ _ _
L.ockout, . g Fig. 34

J. Fixed Secondary Isolating Contact Blocks |
(Fig. 33). Removal of blocks may be simplified - L. Undervo!tage and Shunt Trip leitswltches '

by removing three screws (1) inwireguardand |~ (Fig. 36). )
removing holddown screws (2) as illustrated, Limitswitch for rrfp Indicatlan- ..To remova

" the limitswitch (28) for, !ndicatlng tri ﬂng 5
4 ing, break’:
- move screws 78).?;
.f When replaclng Ilmitsw!tch follow adjust- .

“ment instructions outlined in Chaptar IV

—

LN ]
v

o

B : |
fo Fig. 33

K. Limitswitch for Fault Indication (Fig. 34}, The
limitswitch for fault indication located on the
underside of the element may be removed by
breaking connections and removing screws as

[

A8

|Courtesy of store.ips.us
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Limitswitch Operating on Undervoltage.

Limitswitch (29} used to indicate voltage -
being applied to holding coil of solenoid"

may be removed by breaking connections
and removing screws (43), ‘

|Courtesy of store.ips.us

When replacing limitswitch, move arma-
ture of solenoid to see that limitswitch
does not prevent solenold from closing.
Adjustment may be made by bending
limitswitch lever, ' -
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NI REPLACEMENT PARTS

1 1
1 1
1 1
1 }
K 1

o Elec'tromagne_t 230V BOCV - o

-Moving arclng—co'p;gét_

B B

: ._ Arcchute R
Arc-chute ..
Ex-Trlpbing Actuator ‘ .
2 Nd + 2 NC Auxiliary Contacts
Motor - 48V AC-DC. |
Motor - 110V AC-DC
Motor - 126V AC-DC

 Motor - 220V AC-DC
Motor - 240V Ac-'oc"
Electromagnat 11QY GOCV _

Electromagnet 240 DC '

 Elactromagnet 48DC ° .

538-0000-0210

§36-2000-0033

© 636-2000-0030

636-2000-0034

£36-2000-0031
536-2000-0036 -
£36.2000-0040 .

10

15

15

15

15

_ Quantity Required : tdentifieation
- Replscement _
Frames Description " Part No, Part .
1600 No, Figure
Fixed arcing-gontact | :' 536-2000-007“1 - . 1

30

8

30

. 47

|Courtesy of store.ips.us
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V1. REPLACEMENT PARTS — CONTINUED
Replacement Part
Description "f'.:‘ ot No. Fig.
Key Imerlock for Draw-out ACB ' 535,000('),0500. Not Shown
Printed Clreuit Board «laong time - 636-0000-0002
Printed Circult Board ¢ sheft tima' ' ol 536-0000-0008 .
Printed Clrcult Board - Instantaneou ' 636-0000-0004
Printed Circult Board - ground fault 536-0000-0005

636-0000- 0001

" ‘Safebty Shuttar BOO. A Ak 536 0803 0020

‘Safety Shutter - 1600 A . ' 536-1603-0020 fo i | -l
" Safety Shutter - 2000 A 636-2003-0020 - 1
.. Flexible Crank §36-2000-0091 Not Shown
Standard Crank £36-2000-0090 Not Shomfﬁ
Shunt Trip Device - 110 VAG 636.0000-0100 8 28
Shunt Trip Devics - 220 VAC 636-0000-0101 8 28
" Shunt Trip Devics - 460 VAC 636.0000-0102 8 28
.~ Shunt Trip Device - 48 VDC 536-0000:0103 8 28
5o shunt Trip Device - 126 VDC 536-0000-0104 | 8 28
Shunt Trip, Device - 240 VOC 636-0000-0106 8 28
Undervoltage Trip Device - 110 VAC Gl . © 636-0000-0110 | 8
 Undervoltage Trip Device 220 VAC 5360000 0111"".“ 8
L | Undervoltage Trip Devlce . 480 i}%i b £36-0000- 0112 8

" {‘.l‘r.

£36-0000-0113
C bt

_ R
Undervoltage Trip Devlce ; 48\/0)0@ '

Undervoltage Trlp Device‘ 12"‘5' XDEC ; | 538 0000 01 14

Undervottane Trip Davlce.‘. 243&{5‘%’ . 536-0000-01 11‘5“‘ A
: Undervo!tage Time Delay Dévice 1110 VA 638-0000-0120 128
l:indervoltage Time Delév Dt;\}&t;;e -'{%%v 536—0000-0121 o 8 28 '
| Undervoltage Time Delay Devlee : !46#‘0 VAC 53&0000-0122 Cr T g 28

Undervoltage Time Delay Devlce . 48 VDC . §36-0000-0123 7 8 28

Undervoltage Time Delay Devtce 125 vnc T 536.0000-0124 8 28

Undeivoltage Time Delay Devico 240 vDC :-_ ; I' 638-0000-0125 8 28

|Courtesy of store.ips.us
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Vi, REPLACEMENT PARTS - continued

‘Current Sensors 2000 Amp T

Oulntltv RAsquired / L
) Frames \ e ' Description R.F':r'te;l’rm ’ - Part _
800 | 1800 /| 2000 ' No. " Fig.
‘":1959 - 26W Resisior""il;‘; . . 9 28 ‘
1 i 340 £2 - 26W Resistor 536-0000-0402 9 28
1 1 1 800 §2 - 26W Resistor £36-0000-0403 9 28
1 1 1 1000 ©2 - 26W Reaistor §36.0000-0404 9 | =8
4 4 4 Fixed Isolating Contacts §36-0000-0200 - 1
4 4 4 Moving lsolating Contacts £36-0000-0201 - | 1
3 - - Current Sensors - 250/300 Amp ' 536-0600-0010 Not Shown..
'3 ~ - Current Sensors - 800/800 Amp 536-0800-0011 Not Shown
g : ' ' . - Not Shown
- 3 - Current Sensors - 500/600 Amp 536-1800-0010 -
' . : : : Not Shown
- 3 -~ Current Sensors- 1200/1600 Amp £36-1600-0011 - . _
‘ . e » N Not Shown .
- ~ .. - Current Sentors - 600/800 Amp 638:2000:0010 . | Not Shown

'1 g.

|Courtesy of store.ips.us
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- Volts Framo Symmetrical Interrupting Rting Symmetrical Closs & Latch ;.
- Size Instantaneous Trip Short Time Delay . & 30 cycle Short Time Rating )
80O. 42,000\ . :
1600 66,000., 3
2000 85,000 - .
3000 85,000
4000 130,000 .
800 30,000 22,000 22,000
_ 1600 ~ 60,000 60,000 50,000
480 2000 50,000 50,000 50,000
3000 85,000 85,000 85,000
4000 114,000 114,000 114,000
800 22,000 22,000 22,000
1600 . 42,000 42,000 42,000
600 2000 © 42,000 42,000 42,000
' 3000 85,000 85,000 - 86,000
4000 100,000 100,000 100,000
ACCESSORIES- :

Shunt trip -
Undervoluoa trlp k;

Koy interfock provision‘ on'.

Racking Mochanism

Extra auxiliary comacts

(up to 16}

|Courtesy of store.ips.us

3 ‘Gr\oung ﬂ}ult* protecﬁon '
ML PN ¥od bl " L VONORy

Shorfti timo dolnv
Meohanlcal interlock

Pomblo te;t sat
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E : f

0 'TABLE2 +revveeeseens.. STANDARD TYPES TABLE 3 e+vv+«+-TIME ngycmmcﬁ_m'sﬂcg

TYPE DESIGNATION TRIP FUNCTIONS Trip Fupstion * Tima Delay Band " Time Deley
o : Long Time 2ximu S ‘ T+
RX2 © Genarel Purposs Long Time + Instantansous ’ , mu:m.:l?.u . : ?g-;g ::323'. :
AX2S Duasl Selsective Long Tims + Short Time - Minimum - ’ 5-7 Boconcb +
_RX251 Triple Salective Long Time + 8hort Time + : : .
: [Retantansous , Short Time Meximum 01 s«:ondl +
: - and Intearmediste : : 0,2-0 3 Seconds’
Ground Mlnlmgnj *
lmtmtmmu |
- Instantansous Maximum
' - 11 . Intermadiate
Samn An RX'Z Exceptwith - - o Minimum
Ground {3 or 4 wite) 1 Il = ; :
g’::ng‘(?ﬁrzi 3‘;‘,‘" with + Messured st six AB). times smpare Py nttinc lﬂd ut lawnr llmli
‘ - of mulmum, Intumodlm of minimum lang tim h.
Same As RX251 Excapt wlth 1 - B @;{E‘af m&fﬁ‘ /

'Ground 3 ordwln)% | 1 % Measured st lowsr llmltofmmmurn.
o, »,- Wi s, s N\, . - short time md oround time. del
phk'upl : e

TABLE 4.--.- PHASE AMPERE TAP AND GROUND PICK-UP RANGES | **

PICK-UP RANGE -+ . . . .
Long - Bhort Instan- :
Circuit : L Ground !
_ Brasker " Semsor Term Tg:m tangous Plek:up
Type Rating TIMES AMPERE TAP SETTING Setting
250 ) 3 3 3
: 300 - 8- B - I A
ssPB 8 R 8 8
80O : 6800 B8 .10 S0 10 78
' 800 1.0 : :
. 1'25!
500 4 ] 3 <
J 800 5 5 - B 4
S5PB . S 8 8 8 . 8 .
1600 1200 8 10 {4 7B
) 1600 1.0 :
1.25*
4 3 3
B 8 5 -
8 8 8 ..
N I 10 10
A "o X ! N ) : o v.“ N
1.28*
w3 3 3
B - 8 L
8 8 8 .
8 10 19 .
X) 3 3
5 B 5
. : 8 N a
4000 8 10 10
1.0 v
1.28*

Co . Scttlng ebove maximum smpere tap rating 8nd breaker frame. slze is wallablo for
[N coordlmtion. }f needed, but is not therms! salf-protecting, .

+ Tho tolerance on all callbrated. plek-up 1attings for long-time, short-time, Inmnuno-
ous, and ground tynctions s £ 10% through the temparsture rangs of +20* to §6°C,

2%

|Courtesy of store.ips.us



store.ips.us
Courtesy of store.ips.us


- CONTACT RATINGS

~ Cradle Limitswitch Contact Rating

Losd o | Max, Voltage | ‘Max, Cureent .
' Reslstive - 116 - 230 A.C. . 8A
110 D.C., ., - ' Q.bA
. Fau 22v D.C. 0.2A
Reactive . . ' 126260 A.C, .. - ' BA

Lighting A\ 126-260AC.. i 3A

Auxiliary Contacts { Breaker Closlng) 8 “Al’ and “B” Maximum |

Lmd' e B - Max, Volugo
o Resistive i, ' : 24 - 500V A C‘ 3
NP 24 - 110V.D.Chid

| S 250V D, C.

. Reactive 24 - 500V A.C.”
- : 24-110vV D.C. .
250V D.C.

. Max, Current -

_ Short Circuit Indication Limitswitch C-2

Loud . . : ' : Max. Volugo : : . Max, Currorlt 7 :
Resistive ' ' 126V A.C. ' : 6.0

260V A.C. - 2.5

Overload and Shart Circuit Indication Limitswitch c1 |

Load Co ' Max, Volugo ) s Max, Current
Resistive . o 116 - 230V A.C. : o - BA
' 11ov D.C. - : 0.5
220V D.C. g : 0.2
116 - 230VAC..'-._-' o 5
' 115 230V W ' 3

*Undervoltage, Time Dalay, Undervoltagl and Shunt Trip

. Indication Liitswitsh (C-3) (C cs -
' Loa:l e L o Max, Voi.ia:o'v.mil MuJCurunt
Reslstive | - 116 260V A C. " o BAC
_ ' 110V D.C." . OBA :
' - ‘ . " ) Lo L E . : 220V D Co iy : N 0 2A n\ ) ‘:-"J_";..:- ;
: Reactive o L © 116-280V D, CUBAL L
LI|hting “““ ST 116 - 250V Al | 3A A
: "Opcr:m monantrrﬂy a1 ciroult brukcr trips = . o ‘
Energized Undervoltage Ralay Indication leitswitch (C-4)
Load : Mox, Vaoltage o ‘ ‘ Max, Current
Resistive ' 116- 260V A.C. = L
: 126V D.C. 0.6A
260V D.C." C 0.4A

22
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. Current sensor connections:

| 3¢ 3W

M

3¢9 3Wwith -
ground fault protection

',"wpp!lcd In the phases.

The current saneor ol"l the nautral
bus must ba csrefully conneotsd
for proper polarlty. - " R

bus ‘is Identicsl to “the' «mon o

|Courtesy of store.ips.us

Line
i 2 3
.~ el
 p—————te. ™ g
» o & 2
3 . u g 3
trlr.;plng e 1 =2
WtNter | wmde 4 3
ex _
n— * o~
J i . - é
2|
< < q T ow -
> P . [T -
L << 5
\}-*1—\1 §y @ 5
tripping * |
sotustor | I, g
EX
r ot LM‘ ",
Line
i K .43 N

Load

«23.

K 1 2
) e
s 1
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sn'sdi*a103s Jo Asaun03|

Monltor—,\\ A 4

Cyrrent

i 4
. b N L - Auxifiary ) o
4 wire Distribution System with - Transformers ‘
ground fauit protection - and power supply : L
R e = Rectifiers — o Detection
: of fault .
2 3 {]Y l : S _ l (D_
>
[y
35
e
_ (3]
-
=2
-

PRINCIPLE OF OPERATION
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SALES OFFICES

ALABAMA ~ GEORGIA MARYLAND NEW YORK -~ TENNESSEE .. = "

Mobile Atlanta Annapolis Albany- Knoxville <~ -
Trussville (Birmingham)  HAWAI - : . Baltimore Bronxville ‘Memphis
ALASKA Honolulu Columbia Buffalo Nashville
Anchorage ILLINOIS MASSACHUSETTS  Farmingdale TEXAS
ARIZONA . Chicago Randolph Syracuse Dallas
. ‘Phoen.ix._,- o - Elk Grove Village Waltham NORTH CAROLINA  Houston
 ARKANSAS - Schiller-Park_ - MICHIGAN Charlotte . Irying
Litlle Rock o Springlield~,. = Columbiaville Sraen‘sboro ‘ lI:_o_ggw.wie}:v
' I Ostroit, onroe : ubboc
gﬁ,';LFOOR',“.'_A Y ‘I'.‘:b:geeroNA VA ) Grand Raplids Raleigh o San Antor?jo S
Los Angeles Evensville /.. MINNESQTA OHIO ' UTAH .-
Riverside R Fort Wayne Fridley : Cincinnati - . Salt Lake Cltyw,
Sacramento . T wGaty i\ Hastings, . Cleveland .. | Sandy, g i
' San Dlego ; - Indlanapolis - Mlnneapolis ' Columbus VIRGINIA"?‘ )
San Francisco ; IOWA . -.n,." MISSISSIPP] _ Poland,_,;_:;. ' :"Mechanlcsir
San Leandro ' i~ geuendori : Jackson OKLA - c; : Vs R0
Santa Ciara+ live ' ahoma Cily -
Santa Rosa Des Moines =~ Q“"ISLSO?,}QH' - Tulsa _ :
COLORADO KANSAS MONTANA OREGON Seattia
Denver '  Kansas City Bigfork - Portland ~Vancouver .
CONNECTICUT Prairle Village NEBRASKA - PENNSYLVANIA - WEST VIRGINIA
Hartiord ' KENTUCKY Omaha Hershey Huntingion
Waterbury _ - Louisvile NEW JERSEY Pittsburgh WISCONSIN - -
FLORIDA LOUVISIANA Ho Ho Kus - Wayne : Green Bay .
Jacksonville - New Orleans . Teterboro SOUTH CAROLINA Milwaukee - -
_Longwood - ~ . Shreveport NEW MEXICO Columbta PUERTO RICO
_. i Miami . MAINE Albuquerque Garden City " Rio Piadras . :
Orlando Farmington » _ Graenville ' Y2 |

Pompano Beach
St. Petersburg

Tampa . : o
: _ MANUFACTURING PLANTS S
ALABAMA- MISSISSIPPI SOUTH CAROLINA WEST vmemm g
Trussville Jackson o Lancasler _ Parkersburg ,j
CALIFORNIA . Mlssoum _ .TEXAS

Los.AngeJes‘l;;_'_.l. - St. Louis nil Dallas

Sacramento .- . OHIO : . VIRGINIA

‘FIELDD‘ISTRIBUTION CENTER

ILLINOIS %7 ) NEW JERSEY’

-. iy
) PENNSYLV
Elk Grove Vll!age ‘ - .Teterboro

CALIFORN!A ' _: (A
. Burlingame F°]°'°"-*f’§§§”" s

- 'Los Angeles

.+ +OREGON
_'...'Portland

sw.vmvm glecuioat

Printed in U5, A, S5P8-1 {881)
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