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TYPES SVF—SVF-1 RELAYS

L 4

CAUTION: Before putting protective relays into ser- the solenoid principl -shaped iron frame,
vice, remove all blocking which may have been in- mounted on the mou supports the coil and
serted for the purpose of securing the parts during serves as the external netic path for the coil.
shipment, make sure that all moving parts operate
freely, inspect the contacts to see that they are clean The coil nds a core and flux shunt. The
and close properly, and operate the relay to check the upper endof t ore 1s threaded and projects through
settings and electrical connections. e frame, to which it is fastened

hreaded on the outside at its lower

APPLICATION

2d in the core, and the threaded end

Where dropout independent of frequency is re- w the core. A Fluorosint f bushing,

quired, the SVF and SVF-1 instantaneous undervolt- gl lower bearingfor the plunger shaft, is as-
age relays are recommended. Dropout is adjustable in the lower end of this threaded tube. It is
over the range of 24-36 and 30-45 volts for the SVF-1 ig blace by two split spring sleeves, one above
and SVF relays respectively with a maximum dropout nd one below the bearing. The split sleeves must be
variation of * 5% between 20 and 60 cycles. Wher, pressed to insert them in the tube and they will
the relay is required to operate only during ba ¢ main at any position in which they are placed. The
3 phase conditions, the single phase SVF or is bearing for the upper end of the plunger shaft is a
suitable. Where balanced conditions may st * Fluoresint ¥ bushing which is pressed in the upper

when relay operation is required, the 3 S ay end of the core. This bearing is visible when the
design is recommended. plunger is in the energized position. The plunger

itself does not touch the walls of the tube in which

5 Ahere it moves.
esidual Aflux shunt which surrounds the core is screwed

For supervising initiation of bus tr
the undervoltage relay is measuri

voltage of the motor load, the 3, ph or SVF-1 on the tube, and its lower end projects below the re-

is recommended, since one or e voltages lay frame. The position of this shunt determines the

may be reduced by a fault on tH€ suPRly circuit prior dropout setting of the relay. The lower end of the

to transfer. shunt is beveled and knurled, so that it can be grasped

CONSTRUCTION ERATION by .the fingers and tur'ned to change ‘the setting. A

calibrated scale plate is mounted adjacent to the

The single phase SVF-1 relays consist shunt. A groove just above the knurl in the lower end

of an SV or SV-1 vol g it respectively, a reactor, of the shunt serves as an index mark, and the relay

a series resisto q % ave rectifier. The reactor pick-up setting is indicated by the calibration scale
is used in thg/A-C uit to regulate the voltage ap- marking which is adjacent to the groove.

plied to th ] “units.

The construction of the plunger, core and flux
shunt (which differ in details in the various types of
these relays) causes the plunger to float in its ener-

gized position without being held against a stop.

The three
of an SV or SV-1
resistor, and a three phase bridge rectifier. A tran-
sien voltage‘suppressor is used across the voltage

the SVF and SVF -1 3 Phase Relay. The shunt is held in any desired position by
pressure from a curved arm made of sheet spring
steel, which is fastened to the bottom of the coil
The types SV and SV-1 voltage units operate on frame at the rear of the shunt. This spring arm is
+ Trademark of the Polymer Corporation

SVF' and SVF-1 relays consist
oltage unit respectively, a series

e Unit (SV or SV-1)

PERSEDES I.L. 41-766.4
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TYPES SVF — SVF-1 RELAYS

shaped to extend around the shunt to the front of
the relay, and in its normal position it exerts suf-
ficient pressure against the shunt to prevent any
creeping of the shunt or undesired change of setting.
The front end of the spring arm has a bent-over tab
on which thumb pressure may be applied to move the
arm out of contact with the shunt while the position
of the latter is being changed.

The stationary contacts are assembled on slot-
ted brackets. These are held in position on the base
by filister-head screws which are threaded into the
terminal inserts. Lock washers are assembled inside
the moulded terminal bushings between the inserts
and the base, as a safeguard against loosening of the
screws. By rotating the bracket on its mounting screw
and moving it along its slot, the contact assembly
can be made either normally open or normally closed.
The moving contacts are mounted on a Micarta in-
sulation plate which is secured to the threaded end
of the plunger shaft by a nut. The rear portion of the
plate is slotted and a post screwed to the frame pas-
ses through this slot to prevent the plate from ro-
tating. The moving contacts are double-faced so
that they can be ‘‘make’’ or ‘‘break’’ and are con-
nected to the base terminals by flexible leads. All
contacts are pure silver. The contacts will carry
amperes continuously, and will interrupt 5 ampe
at 115 volts A-C, or 1 ampere at 125 volts D-C.

INSTALLATION

The relays should be mounted on swgitchl
panels or their equivalent in a location frége fro irt,
moisture, excessive vibration, and t. the
relay vertically by means of the four@modmting holes
on the flange for semi-flush mouwnti by means of
the rear mounting stud or studs fi ion mount-
ing. Either a mounting stud nting screws
may be utilized for grounding @he relay. The electri-
cal connections may be ma i to the terminals
by means of screws for @anel mounting or to
the terminal studs gur e the relay for thick
panel mounting. al studs may be easily
removed or ins ing two nuts on the stud
and then turning th nut with a wrench.

0]

For detailed FT case information refer to I.L.
41-076. 4

ADJ NTS AND MAINTENANCE

e per adjustments to insure correct opera-
ti his relay have been made at the factory and

N

should not be disturbed after receipt by the custo
If the adjustments have been changed, the relay
apart for repairs, or if it is desired to chgck t
adjustments at regular maintenance periods,@he i
structions below should be followed.

All contacts should be cleaned periodi@®ally. A
contact burnisher S#182A836H01 i commended for
this purpose. The use of abragiv 1 for clean-

e
ing contacts is not recomm d cause of the
danger of embedding small ic in the face of

the soft silver and thus impafiri contact.

Several factors m af
the relay. Whatever affec
either the drop-out for
Obviously, incorre
cal characteri
to be en nt
be due to
shaft

the drop-out ratio of
ratio does so because
-up or both are affected.
ssembly will alter the electri-
ever, the factor most likely
service is friction. This may
1gn material between the plunger
ngs, or to leads so mis-shaped that
ate or tilt the moving contact insula-

order to remove the plunger and shaft assem-

i necessary to remove the set-screw and nut

top of the shaft. The spool-shaped bushing

mbled on the upper end of the plunger shaft has

a portion of its center section machined off so that

the shaft is exposed at this point and can be pre-

vented from turning by gripping shaft and bushing

with a pair of longnose pliers while removing the set

screw and nut. Then by pressing down with the

fingers on the upper end of the shaft, the lower split

sleeve which retains the lower bearing will be forced

out of the threaded tube, the bearing will drop out

freely, and the upper split sleeve will be forced out

far enough to permit grasping if for removal. The
shaft and plunger assembly then can be removed.

The shaft and plunger assembly should be
handled carefully to avoid bending the shaft or damag-
ing the bearing surfaces. The shaft should never be
gripped on its upper bearing surface, below the
spool-shaped bushing, when loosening the nut and
set screw, as this would almost certainly damage the
bearing surface. The shaft bearing surfaces should
not be cleaned or polished with any abrasive material,
as the abrasive particles might become imbedded in
the shaft and cause difficulty later. The plunger shaft
and bearings may be cleaned by wiping them carefully
with a clean, lintless cloth. This may be moistened
with benzene or some other cleaning solvent if nec-
essary. Use no lubricant on the plunger shaft or
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Fig. 1. Internal Schematic of the SVF and SVF-1 Single
Phase Relays

bearings when reassembling the relay, since this wi
eventually become gummy and prevent proper g n
tion. It is recommended that the shaft be c

intervals of approximately two years. Whe Bhafing
the lower bearing and the split sleeves, t r
sleeve (assembled below the bearin 0 be

pushed in until it is flush with the end of ded

tube.

The moving contact leads%) Qgh insula-
tion sleeves assembled on the sifan f the terminal
slips which are attached to terminals. These
sleeves are notched at t upper ends, and the

o)

notches are toward the ce relay. The leads
are bent at approximatel§ a rieght angle where they

pass out through the eSy”which aids in prevent-
ing them from coming ntact with the stationary
contact bracke \

Althoug mo#ing contact leads are very flex-
ible, if the lea e been pulled out of their origi-
nal shape by handling they may exert sufficient side
pressure onthg shaft bearing ortwisting force against
the ide post to cause appreciable friction and
w this condition continues for a long period of
im resulting wear may affect the relay cali-

or the dropout ratio noticeably. In extreme
es the wear may progress to a degree which may
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ccasionally cause failure of the plunger to drop
own when the relay is de-energized.

Correct shaping of the leads is not difficult, and
they may be checked readily by removing the guide
post and the nut at the top of the shaft. The plunger
should be held in the raised position, either by ener-
gizing the relay or by pressing lightly against the
collar under insulation plate after raising the plunger
manually. With the plunger raised, theinsulation plate
should be oscillated slightly in a horizontal plane by
twisting it horizontally and releasing it. If in several
trials the plate comes to rest with the center line of
the contacts approximately parallel to the base and
with its mounting hole fairly well centered with the
end of the shaft, if the plate does not tip appreciably,
and if the leads have a safe clearance to the station-
ary contact brackets, the leads are properly shaped.

If this check shows that re-shaping is necessary,
it may be possible to obtain sufficient correction by
bending the leads sharply where they emerge from
the insulation sleeves. One or two pairs of tweezers
are convenient tools for re-shaping the leads. If it is
necessary to re-coil the leads, they should be wound
around a rod having a diameter of approximately
5/32'". The coils then should be stretched out just
enough to avoid side pull or twisting force on the
plunger assembly.
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In all relays, if the stationary contacts are as-
sembled so that they close when the relay is ener-
gized, they should be located so that they barely
touch the moving contacts when the latter are 5/32"’
above the de-energized position. The moving con-
tacts can be held in this position while the adjust-
ment is being made by inserting a 5/32" spacer
between the shaft collar and the top of the core. Both
contacts should touch at the same time when the
plunger is raised. When the plunger is moved upward
against its stop, there should be a slight deflection of
the stationary contact stop springs, but this should
not exceed 1/32’’. When the stationarycontacts are re-
versed so that they are closed when the relay is de-
energized, they should be located so that they just
touch the moving contacts when the latter are 1/32’’
above the de-energized position. On some relays it
may be found that when the contacts are used in this
position the relay may operate at values a few percent
below the scale markings. The adjustments specified
for the stationary contacts are important. Failure to
observe them may cause improper relay operation,
either directly or after a period of service. Contact
position should not be used as a means of altering the
ratio of dropout to pickup.

CHARACTERISTICS AND SETTINGS

The types SVF and SVF-1 single phase and t

phase relays are supplied with drop out voltilage
constant between 20 and 60 cycles, and have a sc

calibrated in drop out volts covering a range o,
45 volts for the SVF relays, and 24 to 36
the SVF-1 relays. These relays are desire
tion on a supply having a nominal valgge o
The scale markings are determined g the
voltage gradually from 120 volts. Thehara@eristics
of the relays are such that at a t , the relay
will drop out at the same value (within 5%)

e
0.
for any frequency between 20 an 60 dycles. The pick-

up voltages will vary somew, ious relays,and
is approximately 95 volts or a 45 volt dropout
setting for the SVF re s volts or less for a

36 volt dropout setiing fo e SVF-1 relays.

The insensit e single phase relays to
frequency is obtaine arily by operating the volt-
age unit on full-wave rectified a-c. To compensate
for the tendency g the voltage unit to respond to

instantaneous voltage values and, therefore, to dg®

out at higher R.M.S. voltages as the frequenc; .Q
creases a reactor is used in the a-c circ

effect of the reactor is to cause the rectified re
to increase slightly as the frequency decreases, thus
keeping the dropout point at approximately the same
R.M.S. voltage value throughout the frequencrange.
The series resistor in the a-c sup renders negli-
gible the effect of the relay il ure on the
operating point. Because of resi etism, when
the voltage is reduced from s, the dropout
point may be slightly higher@h is when reduced

from the pickup Values.g
REN ARTS
done most satisfactorily at

Repair wor
the factory, H interchangeable parts can be
furnished he tomers who are equipped for

When ordering parts, always give
eplate data.

NERGY REQUIREMENTS

e Relays +#

Relays energized at 120 volts balanced 3 ¢ volt-
age — Burden in volt-amperes.

Freaq. Phase A Phase B Phase C

SVF 60 9.6 9.6 9.6
SVF 25 9.6 9.6 9.6
SVF-1 60 9.6 9.6 9.6
SVF-1 25 9.6 9.6 9.6

Single Phase Relays +
Relays energized at 120 volts

Freq. VA.
SVF 60 17
SVF 25 18.5
SVF-1 60 17
SVF-1 25 18.5

+ NOTE: Values of volt-amperes are average for var-
ious plunger and shunt positions.
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Fig. 3. Outline and Drilling Plant for the SVF and SVF-1 in the Type FT 21 Case
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