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DESCRIPTION

The type DFS Fuse and Switch Unit is a three-pole horizontal drawout unit for use, in
metal enclosed switchgear for the controlof 5, 7.5 and 15 KV circuits. Basically, it is a
mechanically operated stored energy device, but a model is also available for electrical op-
eration for automatic control or control from a remote location.

The unit contains a three-pole spring operated load break disconnect switch“and three
power fuses. The switch is capable of interrupting the continuous currént_of the largest
fuse, and the mechanism has sufficient force to close the switch againstfthe interrupting cur -
rent of the largest fuse. Since the switch is spring operated, its_closing and opening speed
is entirely independent of the operator.

Overload and short circuit protection is provided for the cikcuit by the power fuses
connected in series with the switch. When a fault occurs, thejpfuses will operate to clear
the circuit.

The switch parts and fuses are supported by glass gpelyester channels which in turn are
mounted on the glass polyester side plates of the .unit. /Ther switch mechanism and unit front
panel are supported on a welded fabricated steel frame with four wheels for mobility.

In the lower front part of the frame is docated the switch operating mechanism. Energy
for this device is obtained by manually charginga, spring by means of a removable handle in-
serted in a socket at the front of the unit./ The unit may also be supplied with a motor
charged spring mechanism for electrical opération.” Upon charging the spring, the mechanism
is restrained from immediate operation by®means,of two latches: one to initiate closing the
switch and the other to initiate opening the\switch. Each latch is operated by a hand pull
knob at the front of the unit.

A time delay interlock prévents immediate operation of the second knob after the first
knob has been operated. This is te,allow sufficient time for the fuse to operate if the
switch has been closed on an @gverloaded circuit.

A switch and spring pésition®indicator is visible through an opening at the lower right
of the front panel. This'will show whether the spring is charged or discharged and the
switch open or closed.

Near the top of thejpanel are located two "Tee” handles. These lock the drawout unit ir
the cell, and bothgmust,be turned to the horizontal position after the unit is completely
levered into thel conneécted position and before the switch is closed.

At the gopfrear of the drawout unit ure located the primary disconnecting contacts.
These arejclusters of spring loaded contact fingers arranged to engage the stationary contacts

of thel'cell.

Behind/the front steel panel of the drawout unit is located an interlock bar, opcrated by
the mechanism. This prevents inserting the unit into the cell or withdrawing the unit when the
switch is in the closed position. Also, the switch cannot be closed unless the unit is com-
pletely in the connected position or out of the cell.

Three power fuses are located in their clips at the rear of the drawout unit. There may
be either type BA, or type BAL current limiting fuses. Complete safety is insured during in-
spection or replacement of fuses as the unit must be completely withdrawn {rom the cec¢ll to
rain access to the rear of the unit.



I.B. 32-251-11

RECEIVING, HANDLING AND STORING
Receiving

The Fuse and Switch Unit is completely assembled and given operating tests at“the fac:-
tory, and is then carefully inspected and prepared for shipment. The complete unit is shipped
in a single crate.

After the equipment has been unpacked. make a careful inspection of anyhdamage which may
have occurred in transit. If the apparatus has been damaged, file a“glaim_immediately with
the carrier and notify the nearest Westinghouse Sales Office.

Handling

Remove crating and packing carefully. To avoid damage from negligent handling of crow
bars or other tools use a nail puller for the uncrating.

The base of the crate may be used as a skid for moving the unit, or it may be lifted
with slings under the crate. If the unit is to beglifted with slings, move it while it is
still crated. After the Fuse and Switch Unit is unpagckedyfthe best way to move it is by
rolling it on its own wheels. If it is necessary tojlift it with slings, place them under
the frame with sufficient blocking to prevent slipping,or tilting of the unit.

Storing

The storing of the Fuse and Switch Unit, for any period of time should be in a clean dry
place sufficiently warm to prevent moisturé condensation.

INSTALLATION

The type DFS Drawout Fuse and“Switch Unit is shipped completely assembled, adjusted, and
ready for service when placed /in/its metal-enclosed cell. No change in adjustments should be
required, and none should be made unless it is obvious it has been disturbed. However, the
unit should receive a visual inspection and operational check to determine that all components
are in working order, @nd te become familiar with its operation, before placing in service.

CAUTION

Severe injury slay be%Sustained if struck by the switch b'ades, the mechanism castings or
the spring parts. JExtreme care should be followed when inspecting the moving parts after
the main opevating spring has been charged. Always ho'd the spring charging hand’e firm'y
during the charging stroke and fo!low through in a direct motion sweep. NEVER uncharge
the spring wisth the handle, nor allow the handle to remain in the socket after a charging
operation.

Beforedplacing the type DFS Switchgear in service, it is advantageous to become familiar
with the construction and functions of the various parts of the unit. The following material
should be studied carefully before placing the equipment in service. Observe the operation of
the drawout unit outside of the metal enclosed cell to better note the action.

After the unit has been removed from the shipping crate, place it in a convenient posi-
tion where the following sequence of operations may be performed.



1. Visually inspect the unit to ascertain that all insulating surfaces are clean and®dry,
and that no foreign objects have lodged in the unit. The unit is shipped with the switch

in the closed position.

2. Open the switch by first charging the spring. See Operation Nameplate on unit@front
panel. Place the spring charging handle, a 3/8 inch diameter solid steel bar about 20
inches long, in its socket. The socket will be at the lower position, visible through
the slot in the front panel. Lift the handle all the way upward until the mechanism
spring snaps over toggle. The switch and spring position indicator wid show "Spring
Charged To Open Switch". Move the time delay interlock slide tolits extreme left posi-
tion by rotating the threaded screw counterclockwise when facing, the,left side of the
unit. The time delay is approximately 15 seconds. The right/{handyknob "Pull To Open"
may then be drawn, and the switch will open. The position dndicator will then show
"Spring Discharged Switch Open".

3. When the switch is open, the open gap between the sidefauxiliary blade and the edge of
the interrupting chamber must be a minimum of four inehes for the 5KV rating and a mini-
mum of six inches for the 7.5 and 15KV ratings. AJSo,clearances from live parts to
ground metal should also be at least equal to,this distance.

4. A light film of graphite grease has been applied topthe hinge contact surfaces at the
bottom of the switch blades and also to the,silwver contact surfaces of the break jaw.
This is intended and should not be disturbed,%but other dust or foreign material should
be wiped from the switch parts. The insulating mounting channels and side plates should
be cleaned of any dust or dirt accumulation.

5. The hinge and break jaw contact pressures’have been adjusted at the factory and will be
maintained by the spring washefrs and the conical springs. Although the tie bolts may
appear loose when the blades€are 4An the open position, the adjustment should not be al-
tered until the blades havéjbeen,accurately checked in the closed position.

6. The three power fuse units may, be shipped in separate cartons and must be placed in their
clips at the rear of the DES Unit. The silver plated contact surfaces on the fuse clips
and the fuse ferrules mmust_bé clean.

CAUTION

When type BA borie, acid fuses are employed, a discharge filter or condenser MUST BE USED
at the bottom 6% each’fuse unit. Also the glass polyester insulating baffles MUS1 be in
place in the stationary metal enclosed cell directly beneath the discharge filters when
the drawcutmunitwis in the operating position.

NOTE

When stype 4BAL current limiting power fuses are used, the discharge filter and cell baffles
areinot émployed.

Vthen installing type BA power fuse units, consult the instruction sheet enclosed with
each refill for the proper assembly of the refill in the fuse holder. The horizontal restraint
yoke beneath the bottom fuse clips on the drawout unit must be located between the lower fuse
ferrule and the discharge filter or condenser when placing the fuse in its clips.
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7. To close the switch, the spring must be again charged. Place the charging handlegin “its
socket which will now be near the top of the slot. Press down all the way until the oper-
ating spring snaps over toggle. The position indicator will then show "SpringfCharged To
Close Switch". Move the time delay interlock slide to its extreme right position by ro-
tating the threaded screw clockwise when facing thn left side of the unit. The left hand
knob "Pull To Close" may then be drawn, and the switch will close. The indicator will
then show "Spring Discharged Switch Closed".

8. Open and close the switch several times to become thoroughly familiar with its operation,
and to be certain that all parts are functioning properly. The switch operation should
be quick and positive in both closing and opening.

Both the main switch blades and the auxiliary blade must beqin proper alignment with
their stationary counterparts. When the swilch is closed, cach setUef main blades should have
its contacts well centered on the silver inserts of the stationary break jaw contacts. If
correction is necessary, the adjustment is made for each switchypole by removing the 1/2 inch
dianeter pin at the rotating shaft end of the insulating pulll. rod. After loosening the 3/4-10
locknut, the rod end is lengthened or shortened in the g£asting”to correct the switch blade
position. The pin is replaced, and secured by cotter pins. | Tighten the locknut. The switch
should be operated several times, and the adjustment ‘rechecked.

9. The drawout unit is now recady to be moved into its metal enclosed cell. The switch nmust
_ be in the open position before it can be placedfin the connected position in the cell.

Pusition the unit in front of the cell sd’thdt.the wheels of the truck will ride on the
outside of the rails on the cell floor. “Center and push the unit into the cell while ob-
serving the clearances at the sides. /When the truck begins to enter the cell, an extended
lever at the top left rear of theg,truck will automatically release the latch holding the
two safety doors closed. The fuse ¢lipg®at the rear will push back the safety doors as
the unit woves in. Continue pushifig the unit in until the disconnecting main contacts
touch. This will be 1 to 1-1/2 inches before the front panel of the drawout unit becomes
flush with the front of the _celld

To cowplete the travel into the cell, place the "U" shaped reversible levering-in and
levering-out handle througli the,sTot at bhoth sides of the unit. Hold the handle so that the
words "levering-in" appear‘to the operator. The handle is pointed downward al ayproximately
459 and the square barspatythe top extrere ends of the handle are hooked under the round pin
at each side of the céll. Dropping the handle downward will cause the second set of square
bars on the handle to,press against the round pins at the sides of the drawout truck. Further
downword movenent 46f theghandle will move the unit completely into the connected position so
that the panel is flush with the front of the cell.

IMPORTANT
Turn the twio, "Tee" handles outward to horizoental position to lock the unit in the cell.

10. To ‘¢losefthe switch, follow the procedure previously outlined in paragraph 7. (See pro-
cedure“nameplate on the panel.) The operating spring may be left in the discharged posi-
tion, or may be charged so that the switch may be ready for an opening operation.

11. To open the switch, follow the steps previously outlined in paragraph 2.

12, To withdraw the unit from the cell, the switch MUST be in the open position. Turn the
two "Tee" handles to the vertical position. Place the "U" shaped reversible levering-in

and levering-out handle through the slots at both sides .of the unit. flold the handle so
that the words "levering-out” appear to the operator. The handle is pointed upward at




approximately 45°, and the lower square bars on the extreme ends of the handle are hooked
over the round pin on the sides of the drawout truck. Lifting the handle will cause the
upper set of square bars to press against the round pins on the sides of the cell,gand,move
the unit out. When the disconnecting contacts have been separated, the unit may/be withdrawn
by pulling on the two "Tee" handles.

As the unit is withdrawn, the two safety doors will automatically follow closed and
latch. If it is desired, a padlock may be placed through the two pusher loops at the bottom
corners of the doors to prevent a unit being nlaced in the cell of a cifcuitythat has been
taken out of service.

ADJUSTMENT AND MAINTENANCE

Mechanism

The mechanism of the unit is adjusted at the factory andyjis designed to give long
trouble-free performance. Do not make any adjustment unléss faulty operation is observed.

The latch for the close operation and the latch for/theyopen operation are a fixed part
of the main operating shaft. The adjustment is deteérminedsby fixed limits of the shaft ro-
tation established by the opening stops, and closing, step. The depth of the stops have been
set at the factory, and should not require any adjusting. The stops have been set to allow
from 1/32 to 1/16 inch clearance between thejrolleér and latch surfaces when the spring is in
the Yuncocked' positions. '

Load-Break Switch

The contact pressures at the break jaw.and the hinge of the main blades of the switch
have been adjusted at the factory, and should not be changed throughout the life of the
switch. However, if the main bladesfhave been removed for any reason, they are re-adjusted
as follows: The "acorn” hex nut at, the»hinge side of the blade is turned to "finger tight"
position and then tightened byfa wreneh an additional "4-flats" and on to the nearest cotter
pin location. Replace and spread the cotter pin.

With the switch im the closed position the silver contacts on the moving blades should
be centered on the statiomary®contacts. This adjustment was described under paragraph 8 of

Installation.

The conical cempréssion springs supplying contact pressure above and below the break jaw
should be compressed to a 1/2 inch height. Care must be taken not to exceed this setting.
Always replace_thejcotter pin.

The “hex nat on the pivot bolt of the auxiliary blade nust be tight enough to prevent
side play of“the blade assembly, but must not distort the main blades nor cause binding of
the auxildary blade.

If the switch has been closed against high fault currents, the contacts may show burned
’ spots or become roughened. A fine flat file should be used lightly on the contact silver
inserts and on the auxiliary blade contact edge. Remove only enough to take off the high
spots. Under normal usage the "wiping" action of the contacts is all that is necessary to
keep them clean. It is recommended that the switch be opened and closed and wired off occa-
sionally to remove excessive dirt accumulation. A very light film of graphite grease
(Westinghouse No. 8831-9) should be applied to the moving contact surfaces of the nain blades.
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"De-ion" Arc Chamber

yith ordinary usage end relatively siiell currents, the interru: {ing chambers_should re-
quire 1.0 naintenance other thsr on cccesicnsal insrection. The nori~] life of the chamber is
25 operctions et 1200 aspreres for that rating or 10C crerations at 60C amperes for the stand-
ard 600 awyere interrupter svitch. When the currcrt interrurted is snaller, the life is pro-
portionally louger. 1If &t inspectior, there ajreors to be considerable wear the conplete
chanber should le rerlaced.

Tte test criteria to judge reilccenient of the arc chute and atuxiliary blades, can be
observed hy the erosion of the auxiliary blade ti: itself. When the tep ‘Original square cor-
ners have bteer eroded to a joint of aj:roximately 1/4" to 3/8" radius, the arc chute and aux-
iliary blade assenbly should be reriewved.

The auxiliary blade should also Lie rerlaced when the tufigsten alloy tir has worn to ap-
proxirately one-half of its origiral thickness or 1/16 inchmy, AlsOG if any ; ieces are broken
from the insert, the blade should be reriaced.

when the arc chanber or auxiliary khlade is replaced, Wthe rull rod should be disconnected
fron. the mechanism as rreviously described. Trhi$ will (ellow the individual role to be slowly
closed by hand to a noint where it can cdefinitely ‘be“deterrined that all switch parts are in
pro-er alignment and that the auxiliary blade 'emters,the interrupting chamber and contacts
rrojerly. Excessive friction due to nisalignment will retard quick opening action and may
cause failure. After it is found tliat the pole units operate freely, the pull rod is recon-
nected to the mechaniss Ly replacing thie 1/2 inchdiameter rin and the cotter pins.

Lutrication

In general, lubricants are siot im wide spread vuse on equirnent of this tyre. For most
of the orerating rarts, lubricentsyean be avoided. In a few places, the use of a special
lubricant is desiraile - provided,it“@s done carefully. This means applying it in very small
quantities to avoid drippingsgémd aecuruvlations. Care should be taken to avoid any lubricant
on the glass polyester insulating harts.

Since it is not expected that the Fuse and Switch unit will have many operations per
yeer, most of tue moving, rapts will rerform best with the surfaces clean, and only a very
light film of lubrication.9 After a long reriod of service with few operations, an accumula-
tion of dried cr oxidiZzed lubricant tay neke it necessary to disassemble the parts and clean
them. Carbion tetrachloride is a good solvent for this, but care should bLe exercised to use
it crly in well fventilated arees.

The needle bearings on each end of the rotating shaft casting should receive a very
light srgelicatfiorn) of grarhite gresse (W) lo. 8831-9.

A few drors of & gocd grade of mechine oil should be applied to the moving surfaces on
tle“rounted 4’art of the rotzating shaft casting and the "spring" and "handle castings".

The rollers and rins on the wechanisk latch asseibly should receive a very small Quantity
of a rolybdenur lubricant (W) katerial MNo. 8&577-2. Care should be taken that this raterial
is pot @srrlied to any current carryinrg surfaces.

Insuletice

Tie flare retardant, track resistant glass-mat polyester insulating raterials are used
for surrorts and barriers. This weterial has a long estalblished record for insulation and
teci.m jenl derendability.
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Insulation maintenance consists primarily in keeping the surfaces of the materia an.
This can be done by wiping the surfaces with cloths free of grease or metallic parti Q h

time the unit is removed from the cell for inspection. 0
Overvoltage tests have been made on this equipment before shipment as follows:
5 Kv Rating 19 Kv - 60 cycle - for 1 minute r's
7.5 & 15 Kv Rating 36 Kv - 60 cycle - for 1 minute
This voltage is applied between phases and between insulated pa @und. During
servicing periods the unit can be tested at 75% of the factory leve ted above. The
apparatus should take this test without breakdown for a period of te.





