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OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE CI SYNCHRO-VERIFIER
WITH EXTERNAL RESISTOR

CAUTION
into service, remove all blocking inserted for
the purpose of securing the parts during ship-
Make sure that all moving parts operate

Inspeect the contacts to see that they

and operate 1t
electrical

Before putting the Synchro-Verifier

ment .
freely.
are clean and close properly,
to check the
nectlons,

settings and con-

APPLICATION

to
existing

The type CI aynehro-verifier 1s used
verify the condition of synchronism
System voltages. The
when these voltages are
within set 1imits, in and of the same
frequency. If the two
so that a beat [freguency exlsts across
breaker used to tie the two
the synchro-verifier will
its contacts unless this beat fre-

between two contacts

will close equal,
phase,
systems have been spilt
apart,
the open cirecuit
systems together,
not close

quency ls approximately 1/45 cycle or less.

The
matic

type CI synchro-verifier is not an auto-
synchronizer and should not be used as
Automatic are avallable
closing shsed of
advance proportional to the
beat fregquencles and determined by the speed
of’ the so that
are connected right on syneh-

such. Synchronizers
which

an angle of phase

permit synchronism at

of operation circuit breaker
the two systems

ronism.

A comnmon application of the synchro-verifier
with reclosing
on loop systems

i3 In conjunction automatic

egquipment fed by generating
stations at
section trips out the synchro-verifier is used
at one terminal to check synchronism after the
1s reclosed. If the two sys-
the synehre-verifier

equipment to

two or more points. Vhen a line

remote terminal
tems are in
permits the

synchronism
automatic reclosing

SUPERSEDES 1L, 41-217

reclose the breeker.

CONSTRUCTION AND OPERATION

The type CI Synchro-Verifiler consists of
inductlon disc The
ments conslst of two copper discs fastened ol
a steel shaft. The shaft
lower end by & steel

0
elements. roteting ele -
1s supported on the
ball riding between con-
cave sapphire jewel aurfaces, and on the upper
end by a stalnless steel pin.

The moving discs are rotated by two electro-
magneta dealgnated A snd B. Element A oper-
on the back half of the upper disc, and
element B on the back half of the lower disc.
The disc 1s damped by a permanent
mounted in front of the upper element .,

ates

magnet

The phasing c¢ells of each element are wound
on the upper poles, and the petentlal colls on

the lower pole.

The moving contact 1s mounted on & counten-

shaft which is geared to the sh;ft of the main

roteting element. A hardened and polished
steel pin in the lower end of the counter-
shaft runs on & jewel bearing. The upper
bearing is of the pin type. The countersharft
is covered with & moulded insulation hub
around which the moving contact arm 1is
clampéd. Normally the moving c¢ontact 1s heid
against the statlonary contact by the spiral
spring, except 1In adjustment #2 when this

spring 1s reversed.

The inner end of this
contact arm and the

spring 1s fastened to
the moving outer end is

fastened to a spring adjuster. The spring ad-

Juster allows the initisl tension on the
spring to be changed without changing the
strength of the spring. To change the spring

EFFECTIVE DECEMBER 1953
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TYPE C1 SYNCHRO-VERIFIER

1 CIRCUIT

INTERLOCK FOR
DETACHABLE ot
RELAYS,  __1: _ | @ i —_—D

| . POTENT1AL COILS
-~ ONLOWER POLES

~ UPPER ELEMENT

LOWER ELEMENT—

PHASING COILS OM
UPPER POLES

REAR VITW

v

Fig. l-Internal Schematic of the Double Contact Type CI
Synchro-Verifier in the Standard Case. The Single
Contact Synchro-Verifier Has Terminal 3 and Asso
ciated Circuits Omitted.

tension it loosen one screw,
rotate the adjuster until the desired tension
i3 obtained, and then tlighten the screw again,
bearings

is necessary to

The moving contact, countershaft,
and bearing bracket, and the spiral spring and
spring adjuster can be vremoved as a unlt by
removing three screws and disconnecting the
lead to the moving contact.

The statlonary corntact is mounted on a 7lat
spring with a stop screw for adjusting the
contact pressure. The travel of the moving
contact 1s limited by 2 small stop riveted on
the disc. The maxIimum contact opening is

approximately 1/3".

OPERATION AND CHARACTERISTICS

The type CI synchro-verlfier ciuses 1its con-

tacts when the bus voltags Ey, and the line
E,, within set limits, are equal, in phase and
of the same frequency. The petential coll of
element A Is energized by the voltage El’ the
potential coll of element B 1s energized by
the voltage Es, and the phasing coils of boph
elements are energized by the difference be-
voltages. With the spiral
spring wound up 1in the direction to close the
contacts ({adjustment #1) the
close when E) and Es are egual, I1n phase, and
of the this condition
the difference two voltages is
zero and no electrical torque will be proeduced

produce any

tween these two
contacts will

same freguency. Under

between these

because neither element will

2

' | \

COVER OPERATED -TEST SWITCH
SRCWNEN U3ED. | e L

o cL A
% : o |

| POTEMTIAL COIL GN
=T LOWER POLE

/
/

S T
i3
T B q,’ H
. i, L PUASING COIL ON
REAR VIEW VPPER. POLES
TEST swiTcu Ff'RED HANDLE
| he IEL Eolne
: 7
) ﬁ & = TERMS

FRONT VIEW

D

<D
"7& LUPPER ELEMENT
e

I LOWER ELEMEMNT -— -

Fig. 2—Internal Schematic of the Double Contact Type CI
Synchro-Verifier in the Type FT Case. The Single
Contact Synchro-Verifier Has Terminal 3 and Asso-
ciated Circuits Omitted.

torque unless 1ts potential coil and phesing

cell are- both energized. Conseguently when
there 1s no difference
across the phasing c¢oll circuit, the contects
wlll be c¢losed by the action of the

spring alone.

voltage impressed

spliral

The two electro-megnets, A and B, produce

opposing torques on the two discs and these
torques Incredse as the voltage difference be-
tween the two voltages E1 and E2

The net electrical torgue a&cting on the dlscs

Increases.

is always in the contact opening direction and
increases as the voltage difference increases,
so that when the voltage
predetermined amount the net slectrical torque
becomes greater than the torgue exerted by the

difference exceeds a

spilral spring so that the contacts will be
opened,
Typleal operating curves for the type CI

Synechro-Verifler are shown in Flgures 3 and 4.
The normal adjustment of the synchro-verifier
{adjustment #1) ia shown in Flgure 3 for five
valuesa cof spring tension. A spring tension of
one whole turn ls about the meximum which can
be used without distorting the spring, while
1/8 turn 1s the minimum to give rellable oper-
ation.

PSS . S [
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TYPE Cl SYNCHRO-VERIFIER

The curves of Flgure 3 were taken with a
constant bus voltage E; and represent the lo-
line voltage E5 whiech will just
a balance condition in the
contacts will not mova in

cus oF the
produce synchro-
verifier. The
either direction 1f the line voltage Es term-
the circle for which
If the line

terminates within the circls ang

inates on any polnt of

the spring has been adjusted.
voltage Ep
remains there for e sufficient length of time
the contacts will close.

If E2 and of the same

frequency as K, so that the two vectors E, and

is ecqual, 1in phase,
E; coincide, the synchro-verifier will close
its contacts with 1 turn spring tension {curve
5) from the full cpen position in approxi-
Under the same conditions

less spring tension

mately 5 seconds.
but with

the contacts will close at a slower rate.

{curves 1 to &)

If Eplis
different
thru the
rate of speed so that

equal in magnitude to E] but of a
frequency the vector Eowill move
cirele. With a uniform

approximately 5 seconds

operating

are required for E2 to move from 20% lagging
to 20° 1leading with respect E,, the
synchro-verifier contacts will not cloge If

This i3 be-
cloaing torque (spring

operating circle 5 1s belng used.
cause the net contact
tenslon minus electrical torque) 1s zero when
E 51s approximately 20° ocut of phase with Eq
and 1s at 1ts maximum when E, is in phase with
E]. 3ince 5 seconds are required for the con-
tacts to close when Ea 1s equel to By and 1s
exactly In phase with 1t, (zero electrical
cpening torque} a longer time will se required
to close 1f Ex 13 of giffer-
The time of 5 seconds
required for E5 to move through the operating
clrele 5 at s uniform rate of speed corres-
ponds to a beat frequeney of approximately
1/4% cycle so that a beat frequency of less
than 1/45 cycle 1s required befors the con-
tacts will close If operating ecircle 5 1s

being used and correspondingly lower beat fre-
circles

for the contacts

ent frequency than E,y.

quencies are required 1if operating
with small dlameter than 5 are being used.

The vector diagram on the curve illustra‘es
the conditlon where the bus voltage Ey 1s uszed

as the reference eégqual to 115

4

voltage and 1s

volts, the llne voltage Es is 123 volts snd
leads the bus voltage by 12° and the differ-
ence voltage E5 is equal to 26 volts and leads
the bus voltage by 78°. If the system condi-
tions are such that theses voltages will remain
filxed approximately at these values the con-
tacts will of the
clrclea 3, 4 or 5 are used and vill not

1f either ecircies 1 or 2 are used.

c¢lose 1f either cperating

¢lose

The radius of the operating circle will re-

maln constant for variations i1n the reference
voltage E, as long as the over-voltage ad-
justers have been adjusted properly for these

characteristics.

should
aynchro-verifier 1s de-
2 should be used.
The spiral spring 1s given a slight amount of

For applications where the contacts
remain open vwhen the
energlized adjustment No.
tension 1in the contact opening direction, and
the radius of the operating clrele obtained by
means of the over-voltage
element A. This is
under Adjustmenta.
for this edjustment are shown in Figure 4. Tt
will be noted that the center of tLhe operating
colncide with the end of the
By and that the radius of
decreases ms the refer-
ence voltage Ej is decreased. Both of these
inherent in the design of the
synchro-verifier when thils type of

ad justment on
described in more detail
operating

Typilcal curves

circles do not

reference voltage
the operating circle
effects are
ad justment

is used.

Synchro-Verifier In Type FT Case

The type FT cases
synchro-verifier
switches in the

are dusat-proof enclosurecs
combining the elements and

knife-blade test same case.

This combinstion provides a compact Tlexible

agsembly easy to maintain, inspect, test and
There are three main units of the
type FT the case, cover and
The case is an all welded steel housing con-
taining the hinge half of the knife-blade test

for external con-

ad just.

case: chasgis.

switches and the terminals

nectlions. The cover i1s a drawn steel frame
with a clear window which fits over the front
of the case with the sawitches closed. The
chassis Is a frame that houses the synehro-

verifier elements and supports the contact jaw
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Fig. 5—External Connections of the Type CI Synchro-Ver-
ifier in the Standard Case.

half of the test switches. This slides in and
out of the case., The electrical connectlons
betwsen the base and chassis are completed
through the closed knife-bledes.

Removing Chassis

To remove the chassis, first remove the
cover Dby unscrewing the captive nuts at the
four ecorners. This exposes the elements and
all the test switches for Inspection and
testing. The next step 1is to open the test
switches. Always open the elongated red
handle switches first before any of the black
nandle =switches or the cam actlon latches.
This opens the contact ecircuit to prevent
accldental operation. Then open all the re-
maining switches. The order of opening the
remaining switches is not important. In
openlng the test switches they should be moved
all the way back against the stops. With g11
the switches fully opened, gresp the two cam
actlon latch arms and pull outward. This re-
leases the chassls from the case. Using the

Fig. 6—External Connections of the Type Cl Synchro-Ver-
ifier in the Type FT Case.

latch arms as handles, pull the chassis out of
the case. The c¢hassis can be set on a test
bench in a normal upright position as well as
on 1ts top, back or sides for easy Inspection,
malntenance and test.

After removing the chassis @& duplicate
chassis may be Inserted in the case or the
blade portion of the switches can be closed
and the cover put In pleece without the
chagsis.

When the chassis Is to be put back In the
case, the above procedure is to be followed In
the reversed order. The elongated red handle
switeh should not be closed until after the
chassis has been latched in place and all of
the black handle switches closed.

Electrical Clrcuits

Each terminal in the base connects thru a
test switch to the synchro-verifier elements
in the chassis as shown on the internsal

5
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Fig. 7—Diagram of Test Connections for the Type Cl Syn-
chro-Verifier in the Standard Case.

schematic diagrams. The synchro-verifier
terminal 1is identified by numbers memrked cn
hoth the 1inside and outside of the base. The

identified by
surface of the

test switeh positions are
letterz marxed on the top
moulded block. These letters cen be seen when
the chassis is removed from the case.

The potentlal and control circults thru the
synehro-verifier are dlsconnected from the ex-
ternal circuit by opening the associated test

switches,

A cover operated switch can be zupplied with
its contacts wilired in series with the contact
circuit. This switeh opens this circult when
the cover 1Is removed. Thls switch can be
added to the exlsting type FT case at any
time.

Testing

The synchro-verifler can be tested In
service 1n the case but with the external
clreults 1sclated, or out of the case as
f'ollows:
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Fig. 8—Diagram of Test Connections for the Type CI Syn-
chro-Verifier in the Type FT Case.

Testing In Service

Voltages between the potentisl circuits can
be measured conveniently by clamping #? clip
leads on the projecting clip 1lead lug on the

contact jaw.

Testing In Case

With all blades 1in the full open position,
the ten circuit test plug can be Inserted 1n
the contact jawa. Thils connects the synchro-
veriflier elements to a set of binding posts
and completely 1sclates the synchro-verifier
circults from the external connections by
means of an 1nsulating barrier on the plug.
The external test circults are connected to
these bilnding posts. The plug 13 Inserted in
the bottom test jaws with the binding posts

up.

The external test ecilrcuits may be made to
the synchro-verifiler elements by #2 test ¢lip
leads instead of the test plug.

@
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TYPE Cl SYNCHRO-VERIFIER
Teating Cut Of Case
With the chassls removed from the taze,
gynchreo-verifier elements may be tested by
using the ten clrcutt test piug or by #2 test
c¢lip leads as deseribed above. The factory -
callbration Is made with the chassis in the
case and removing the chassls from the case
will change the calibration values by & small ar wok

percentage. It 1s recommended that the
synchro-verifier be checked in position &s a
final check on the calibration.

INSTALLATION

should be mounted on
awitchboard panels or their eguivalent in a
location free from dirt, moisture, excessive
vibratlion aend heat. Mount the synchro-
verifier vertically by meens of the two mount-
cases and the type
four
seml -

The synchro-verifier

ing studs for the standard
case Or by means of the
flenge for the
Elther of the studs or
utilized for
synchro-verifier, The electri-
made direet to the
for steel panel
furnished with
or alate penel

FT' projection
mounting holes on the
flush type FT case.

the mounting screws may he
grounding the
cal connections may be
termlnals by means of screws
studs
ebony-asbestos

studs may be essily

moeunting or to terminel
the relay for
mounting. The terminal
removed or inserted by locking two nuts on the
nut with a

studs and then turning the proper

wrench.

Cennecticns

" The external conneetlions of the type CI
Synchro-Verifler are shown in Figures 5 and 6.
The synchro-verifier is connected around the
circult breaker and 1s connected to the 1line
and bus veltage whenever the brealker opens by
b swiltches. When the 1line 1sa energized from
the remote bresker, voltage will be applied to

the synchro-verifier. If this voltage as
well as the bus voltage 13 approximately
normal and the aystem has not pulled apart,

the type CI Synchro-Verifisr will close 1ts
contacts to energize the Type CV Timing Relay,
which 1n turn will close the breaker thr
suitable reclosing relays.

120-32 B0
1% 1
w =k
} z
I;F e -io
-

Fig. 9—Outline and Drilling Plan for the Fxternal Resistor.
For Reference Only.

with adjustment No. 1
closed when de-energized.

The synchro-verifier
has 1ts contacts
The type CV relay is used to prevent the
synchro-verifier from initiating the
cireult when it is fipst energized and dbefore
it has had time to open 1its contacta.

closing

Another funection of the type CV relay is to

provide additlional time delay when the
synchro-verifier 1Ig operating at a frequency
difference. If the frequenclies of the two

systems are erratic, and the synchro-verifier
13 edjusted to ¢lose at a wide phase displace-
example 20 degrees, it 1s
possible that without the type CV relay the
breaker closing relay may be energlrzed 20
degrees late and at an instantaneous frequency
considerably higher than 1/45 c¢yecle. Thus
when the breaker contacts finally ¢lose, the

phase displacement may be too large. With the

ment angle, for

type CV relay, the highest Frequency differ-
ence at which the breaker could be closed
would be coensiderably lower than 1/45 cyele,
and the probablility of obtaining bresgker
closure off asynchronism would be minimized.
for this reason 1t 1s recommended that the

type CV relay be used with the type CI
Synchro-Verifler as shown, with either ad just-

ment No. 1 or 2, if the transmission system 1s
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such that the two sides of the bresker can be
connected to two independent systems. Summing
up, the Type CV relay should be applied except
when the synehro-verifier is adjusted for
operating characteristics as per adjustment
No. 2, and st the same time the gsystem layout
1s such that a frequency difference cannot be
expected between the two sides of the breaker.

The connections shown 1in Figures 5 and 6
using the type SV voltage relays will provide
the following operation:

1. Close the breaker when the bus 1g alive
and the line 1is dead.

2. C(Close the breaker when the line is alive
and the bus is dead.

3. Close the breaker when the line and bus
are both allve and when their respective
voltage ere approximately normal, equal,
in phase, and of the ssme frequency.

Referring to the diagram, 1t will be seen
that the type CI Synchro-Verifier functions
only under the third condition while the type
3V relays, with under and over voltage con-
tacts, function under the other two condi-
tions.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to Insure correct
operation of the aynchro-verifier have been
made at the factory and should not be dis-
turbed after recelpt by the customer. If the
ad justments have been changed, the synchro-
verifler taken apart for repairs, or 1f it 1is
desired to check the adjustments at regular
maintenance perlods, the instructions telow
should be followed.

All contactsg should be periodically cleaned
with a fine file. S#1002110 file 13 recom-
mended for this purpose. The use of abrasive
material for cleaning contacts 1s not recom-
mended, because of the danger of embedding
small particles in the fece of the soft sllver
and thus impeiring the contact.

A 8lip contact on the breaker control switch
should be used to open the line potentlal
transformer secondary leads in order to pre-
vent energlzing the dead line thru the poten-
tlal transformers of the synchro~verifler.

The upper bearing screw should be screwed

down until there 1z only two or three thous-
andths inch elearance between 1t and the shaft
and then securely locked in position with the
logk nut. This adjustment can be made best by
carefully screwing down the top bearlng screw
until the disc fails to turn freely and then
backing up a fractlen of a turn. Great care
must be taken in making this adjustment ‘to
prevent damage to the bearings.

Balancing Elements A or B

Level the synchro-verifier before making any
test. Remove the gear and contact assembly
and connect the elements as shown in the upper
half of Figures 7 and 8. Close switches A and
B, and close switeh D to the left hand side.
This places 115 volts on the potential coil of
element A and short-circults the phasing coil
circult of element A. Adjust the over-voltage
ad justment on element A 30 that the stop on
the disc balances at a point mid-way of its
travel. The over-voltage adjuster 1s the
sliding lag plate which is mounted on the
movement frame and extends Into the alr-gap
between the lower potential pole and the disec.
It may be moved to the right or left by means
of the adjusting screw provided for this pur-
pese. The two locking screws which hold the
over-voltage adjuster in place should not be
loosened when this adjustment 1s made. Moving
the over-voltage adjuster to the right of the
center line of the potential poles as the
synchro-verifier 1s viewed from the front
causes i1t to lag a part of the potential coll
flux ro that a contact opening toraue is pro-
duced, while moving it +o the 1lsft or the
center llne of the potential pole causes a
contact clesing torque to be developed. This
test is made to balance out all torque which
may be caused by voltage on the potential coil
only.

Open switch B, close switch ¢ and close
switch E to the left-hand side. This places
115 volts, 60 cycles on the potential coll of
element B and short-cireuits the phasing coil
circult of element B. The over-voltage ad-
juster of element B should be ad justed in =
simiiar manner to that of element A =0 that
tue dise will balance at a point mid-way of
its travel.

Leaving switch A and switeh C closed, close
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switeh B and close switeh D and E to the
right-hand side. This places 115 volts, 60
cycles on esch potentlal coil and places the
voltage Ea and Eb on the phasing coll cir-
cuitg, Set the voltage Ea to 15 velts by
means of the potentiometers and then ad just Eb
by means of 1ts potentiometer until the dlge
Juat balances with its gtop mid-way In its
travel. If the two electro-magnets do not
produce an squal amount of torque under the
same conditions then the voltage Eb will
differ from the voltege Ed by &n amount de-
pending upon the unbalance between the two
electroc-magnets. When this balance has been
obtained the electro-magnet which shows *he
lowest voltage reading rfor Ha or Eb has the
strongest torque. The two electro-magnets
should balance within 1/2 volt at 15 volts,
that 1is, when Ea 1is set for 15 volts, Eb
should read between the 1limits of 1%.5 and
15.5 volts., If the two electro-magnets do not
balance within these limits they should bs re-
ad justed with respect to each other by ralsing
or lowering the upper pole assemblles by means
of the adjustment provided Ffor this purpose.
Raising or lowering the upper pole aseembly
will disturb the over-voltage adjustment which
has been made previously, ana consequently

each time the upper pole assembly 1s ralsed or |

lowered 1t will be necessary to reset the
over-voltage adjuster so that no torgue 1is

produced. That is, the disc must balance in

.the mid-way position when the voltage coil

alone 1s energized and the phasing colil cir-
cult 1s short-circuited. Since this adjust-
ment must be made by the "cut and try”
method and may have to he repeated seéeversl
times the first adjustments may be made more
roughly than the Ffinal adjustment. The two

1. The disc will remsin in g position mid-~
way of 1ts travel when element A is en-
ergized with 115 volts, 60 cycles on the
potential coil and the phasing coil
circuit Is short-circulted.

2. The disc will remain at a4 point mild-way
of 1ts +travel when slement B potential
coil 1is energized at 115 volts, 650
cycles and element B phasing c¢oll eir-
cult is short-eircuited.

3. With both potential coils energlzed at
115 volts, 60 cycles and with 15 volts
impressed across the phasing eirecuit of
element A the torgue of elements A and
B should be balanced 3o that the disc
will remain &t a point mid-way of 1ts
travel when the voltage impressed across
the phasing coll cireuit of element B
falis at some value between the limits
of 14.5 and 15.5 volts.

Replace the gear and contact mechantism on
the synchro-verifier aftar making sure that
all adjustments which were made in the pre-
vious test will remain unchanged or, in other
words, see that all screws whieh lock the ad-
justments in place are tight

Operatling Cirecle Radlus

Adjust the position of the stationary con-
tact so that the contacts make when the stop
on the dise i3 between 1" and 1-1/4" from the
movement frame on the right-hand side. When
the stop on the disc iz at the extreme right
end of d1ts travel the statlonary contect
should not be deflected to such an sxtent

electro-marnets may be econsidered balanced that it rests against its own back stop. If
with respect to each other when at the end of thlis =adjustment is not readily ohtained the
the test they will perform as follows: gear and contact assembly maey be loosened
ENERGY REQUIREMENTS
The burden of the reélay at 115 volts, 60 ¢ycles is asg follows:
Z R COhms X Volt
Ohms a~c Chms Watts Amperes P.F.
Potential Coil 385 57 380 5.14 3404 81.4° Lag
Phasing Coil & Resistor 1660 1536 628 7.4 8.0 22°  Lag

The potential coil will operate satisfactorily on any voltage between 100 and 133 volts.
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from the movement frame and the mesh between
the pinion and gear changed by cne tooth.

See that the synchro-verifier 21s free from
friction and then adjust the apring adjuster
80 that 1t exerts no torque tending to move
the contacts one way or the other just at the
point where the c¢ontacts make. Reference
marks should then be placed on the spring ad-
juster and 1its supporting pisce in pencll to
indlcate the positlon of the spring adjuster
which gives zero 4initlal tension on the

spiral spring.

Connect the synchro-verifier as shown In the
bottom half of Flgures 7 and 8. Close swltch
A.  This places 115 volts, £0 cycles, (El) on
the potentlal coill ecirecuit of element A.
Close switch B to the left-hand side. This
places =a varlable voltage E2 on the potential
cell of element B and the difference between
Eg and E, 1s the voltage impressed on the two
nhasaling coil cireuits, Adjust the poten-
tiometer until E, reads 145 volts, which is
30 volts greater than El‘ Then adjust the
spiral spring adjuster in the direction to
wind up the spiral control spring so that 1t
tends to cloze the contacts. The tenslon on
the spring should be increased until the con-
tacts will close from the extreme open posi-
tion when E» 1s 145 volts and will not close
from the extrenme open positlon when Ey 1s 147
volts. A two wvelt 1limit I1s thus allowed on
the voltage difference adjustment. Approxi-
mately one-helf turn initfal tenslon on the
spring should be sufflelent ¢to make this ad-
Justment, although this will vary some with
different synchro-verifilers. Securely lock
the spring adjuster in pesition by means of
the locking screw provided and then change
switch B to the right-hand position. Then
ad just the potentiometer so that E, reads

approximately 85 volts, which 1s 30  volts

10

less than E;. The contacts should close from
the extreme open position when the voltage
difference between E5 and E; 1s not more than

32 volts nor less than 28 volts.

An adjustment for 30 volts differsnce be-

tween E; and Es has been specified. If a
different value for this voltage difference
adjustment 1s desired, 1t may be made in the
same way with the same limlting value of plus
or mirus 2 volts on the check test made with

Eos less El'

As a further check on the correct operation
of the relay, E; should be wmade squal to E;
and under this cendition the relay should de-~
velop a posltive contact closing torque, and
with Z5 radically more than 20 volts differvent

from Ey the reley should develcp a strong con-
tact opening torque.

When the adjustments have been made as out-
lined above, the contacts of the synchro-
verifier will close when the operating colls
are totally de-energized.

As previously steted, the contacts may be
made to remaln open when the operating cir-
cults are de-energized (adjustment #2) by
giving the spiral control spring a slight
amount of tension in the contact opening di-
rectlion and obtaining the desired radius of
operating curve by meana of the over-voltage
ad justment on element A. Cperating circles as
shown In Figure & are obtalned in this manner
and the £fwo elements are balanced at the de-
sired voltage difference by means of the over-
voltage adjuster on element A instead of by
means of adjusting the vension on the spiral
contrel apring as previously outlined. The
negative aspring tenslon used should be Just
sufflcient to insure that the contacts will
always open when the operating colls are de-
energlzed.

—a
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