INSTALLATION

Westinghouse 1.L. 41-753.1J
OPERATION e MAINTENANCE

INSTRUCTIOMNS

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

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

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a single primary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applications these
relays may be used directly as primary relays. Since
the stationary contacts can readily be reversed so as
to be suitable for either circuit opening or circuit
closing service (although a slight increase in spring
tension may be required on the dc¢ MG-6 gelay 4 sec
“ADJUSTMENTS AND MAINTENANCEZ) Iityis un-
necessary to predetermine the arrangements ofj)the
circuits for which the relay is to be used.

In the usual application of the relay, the/armature
resets when the operating coil is de-energized. How-
ever, the relays may be suppliedWwith a latching
mechanism which holds the armature,in the operated
position until the latch ishteipped, either by hand or
electrically.

An operating coil cutoff €ontact can be supplied
with the electric-reset typed where an intermittent
duty coil is required for faster than normal operation,
but where the operatifig coil circuit must be energized
continuously. An operating coil, rated at 199 of sup-
ply ratingi'mayfbe applied, with a maximum duty of
10,000 operationsd(e.g. 24 volt coil on 125 volt dc
circuit.

CONSTRUCTION AND OPERATION

of the relay, as showninFig. 1./ The stationary iron
circuit is built up of _U-shaped punchings. These
are slotted at the outer/end of the lower leg to re-
ceive the copper lag logps/used to obtain quiet oper-
ation on ac. The operating coil is mounted on this
leg of the punchings.) In order to improve the per-
formance of ghejrelay on dc, the pole face area is
increased by,means of an iron plate. This plate is
assembledWat the end of the coil and the corners of
the, lamination”side plates are bent outward, serving
to hold, theyplate in place. The inner end of the upper
leg of the punching assembly is shaped so that the
lowérgpend of the armature restraining spring can be
hooked over it.

The armature is made of high-silicon steel. Pro-
jecting sections on the sides, near the center, act as
knife-edge bearings and rest on suitably shaped sup-
ports which are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a stop-nut on the outer end of this stud is used
to limit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. 1In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the former screws and effectively locks
them against turning.

The moving contact fingers are mounted on

The operating electromagnet is at the lower end moulded insulation which is fastened to the armature

A/l possible contingencies which may arise during installation, operation, or maintenance, and all
details and variations of this equipment do not purport to be covered by these instructions. If further
information is desired by purchaser regarding his particular installation, operation or maintenance of
his equipment, the local Westinghouse Electric Corporation representative should be contacted.

SUPERSEDES 1I.L. 41-753.1H, dated February 1973

*Denotes change from superseded issue.

EFFECTIVE SEPTEMBER 1975



TYPE MG-6 RELAY

Fig. 1. Front View (Cover Omitted) and Side View of the MG-6;Electric & Hand Reset Relay in Molded Case.
rod, 2 — stationary contact, 3 — moving contact, 4 £ moving contact spring assembly, 5 — latch adjustment screw, 6 —

adjusting screw for armature spring tension, 7 — reset coil, 8 — operating coil, 9 — optional operating coil cut-off con=~

tact.

by two screws. Silver contact buttons are on/both
sides of these fingers so that they can be used for
either a circuit-opening or a circuit-closing con-
tact. The fingers are assembled on guide pins,/be-
tween two springs in such a way that definite,spring
compression and contact wipe is assured, for either
contact-closing or contact-opening service, “Flexible
leads assemblies are welded to the contact fingers.
Since the armature assembly has eentact fingers both
above and below the bearing points, the armature
weight is partially balanced\about the bearings and
there is less tendencyffor severe shocks to move the
armature.

The stationary contiact$ consists of large silver
buttons which can be assembled so that they close
with the moving contacts when the armature is
in either the energized or de-energized position.
The stationany contact brackets are connected
directly to.the terminal inserts by means of long
screws,“Which pass through brass tubes., These
tubes_are of such length that the moulded material
of theybase is not under direct compression when the
serews,are tightened. Therefore, there is always a

tight connection from contact to terminal regardless
of possible shrinkage or other variation in the moulded
base material. The contact bracket is held against
its seat by means of a spring ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction of the latch and electrical
reset is shown in Fig. 2, in which the lower portion
is a partial front view of the relay in the moulded
case, and the upper portion a top view. In the latter
view, the latch screw (in the main armature) is in the
energized position, and the reset armature is free to
be moved to the right by the tension spring until the
hardened latch plate on the reset armature rests
against the tip of the latch screw. Whenthe operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figure.

1 — Reset push
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Fig. 2. Detail Views of the Latch and Electrical Reset of
the Type MG-6 Relay.

In some applications of the relay withlatch and
electrical reset, it may be desirablefto have"the oper-
ating and reset coils deenergized“automatically as
soon as they have performed theirifunctions. In the
case of the reset coil this can,be accomplished by
connecting the coil through ene ofjthe relay “make”
contacts. An auxiliary co6ntactuls required to open
the operating coil circuit. This contact, when pro-
vided, is assembled_ omngthe®lower right-hand side of
the relay, and,is held in position by the terminal
screw to which “the “right-hand coil lead ordinarily
connects. ALhe eoil lead is connected to the moving
contact ofithefauxiljary contact, and the end of the
stationary contact bracket is in contact with the
head of the terminal screw. The auxiliary contact is
closed when the main armature is open. When the
armature approaches the closed position, the spring
on the molded insulation block snaps off the roller
and “eauses the contacts to open and interrupt the
operating coil current. When this auxiliary contact
is used, a weight is screwed to the lower end of the
armature to increase its mass and stabilize contact
action. This contact will interrupt the coil current

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

at up to five times rated coil voltage.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close before other contacts on the same relay
open. A special armature assembly is required to
obtain such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection
of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
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Fig. 4. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in Molded Case.

nal schematic diagram for the type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of caom-
pletely closed cases, for rear connection. The
moulded base for rear connection is shown in Figsf
The base for front connection is similar except(that
there are no terminals projecting in the reargmThis
same base is also used as a sub-base when the Te-
lays are supplied in the F'T22 case.

CHARACTERISTICS

The type MG-6 relay has an opgrating, time of ap-
proximately 2 cycles on ac and 5 cyeles on dc (on a
60 hertz basis) when energized atithe rated voltage.

50 Hz relay. The operate ‘and reset coils for 50 Hz
MG-6 relay are different than they60 Hz coils.

If faster operationgjis desired and if the applica-
tion requires only intermittent energization of the
relay, the operating coils may be energized at higher
than rated voltage. (1) Twice rated voltage will give
an operating t@me of approximately 1 cycle on ac, and
the coil wibl,stand this voltage safely for over two
minutes 4Lf 60 hertz or 4 minutes if 25 hertz. (2)
The time) of the d-c relay can be reduced to slightly

Fig. 5. plnternal Schematic of the Type MG-¢ Relay, With
Electrical Reset, in Molded Case.

overml c¥ycle if the coil is energized at five times
rated voltage. The coil will stand this voltage for one
minuted If faster time is desired on a dc relay which
must be energized continuously, the use of a low
voltage coil with a series resistor will reduce the
time. With 109 of the line voltage across the relay
coil and the balance across a series resistor, the
reduced inductance of the circuit results in an opera-
ting time of approximately 2 cycles. The time of
operation may be reduced to apnroximately one cycle
by applying 4 or 5 timesrated dc voltage to the coils
through the coil interrupting contact.

Reset coils are for intermittent duty only and
should not be energized longer than one-half minute.

The relay contacts will close circuits carrying 30

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltageslisted:

Current * #_Volfs ac
30 115
20 230
15 460
10 575

A,
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Fig. 6. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in FT22 Case.

Current % Volts dc
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relay for ac canghe’ usedfwith anyy
combination of contacts, butgthe {dc relay can have:
up to four circuit-opening contaets “with the normal
operating spring adjustment. With mere than four the
operating spring should be“adjusted to give the correct
back contact follow.

INSTALLATION

The relays should e mounted on switchboard
panels or their‘equivalent in a location free from dirt,

moisture, eXcessive, vibration. and heat. Mount the
relay vertically by means of the four mounting holes

on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the relay. The elec-
trical connections may be made directly to the termi-
nals'by means of screws for steel panel mounting or
toy the' terminal studs furnished with the relay for
thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the stud and thenturning the proper nut with a wrench.

FigaZ. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

For detailed FT case information refer to
I1.L. 41-076.

Coil Resistance (at 25°C) (+ 10%)

Reset
Operating Coil Coil
Closed
Rating dec Gap dc
Ohms | Impedance Ohms
1 amp dc 4.8
2 amps dc 1.0
3 amps dc .4
4 amps dc .24
5 amps dc .15 . ce
6 volts dc 4.8 .93
12 volts dc 19 2.12
24 volts dc 75 8.5
32 volts dc 132 13.9
48 volts dc 310 e 34
62.5 volts dc 530 e 56
125 volts dc 2000 e 222
250 volts dc 8200 S 890
115 volts, 60 Hertz 19 354 91
208 volts, 60 Hertz 67 1160 322
230 volts, 60 Hertz 75 1410 364
460 volts, 60 Hertz 305 5680 1445
575 volts, 60 Hertz 495 8860 2208
115 volts, 50 Hertz 26 e 138
230 volts, 50 Hertz 105 e 550
460 volts, 50 Hertz 465 e 2200
575 volts, 50 Hertz ' 660 ceee 3550
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Fig. 8. Outline and Drilling Plan for the Type MG-64Relay

Relays in the rear-connected moulded _cases
should be mounted and electrically connected similkar
to the other projection cases. The lower, mounting
stud may be used to ground the electromagnet iron.
The hexagon-shaped terminal inserts “are slightly
loose in the base but this does not ‘affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relay to the panel. Re-
moval of terminal insert endsplay (in the case of
thick-panel mounting) by turning« nut on the terminal
stud tightly against aplarge diameter washer (not
supplied) at the rearfof the panel should not be at-
tempted as this may ‘distort thé relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
mounted by four screws through the sides of the base
as indicated in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped from the factory cortectly
adjusted™for, armature travel and for contact follow
and pressure, and it should not be necessary to dis-

in the Rear Connected Molded Case. For Reference Only.

turb these adjustments. The relays normally are
shipped with all contacts assembled for circuit-clos-
ing operation. To convert them for circuit-opening
operation, it is necessary merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and tighten the screw. After re-
versing the position of the contact brackets, it may
be necessary to bend them slightly to obtain contact
follows approximately as stated in the fourth para-
graph of this section. On a d-c relay not more than
four contacts can be assembled in the circuit-opening
position if normal contact pressure and travel are
maintained. With more than four the operating spring
should be adjusted to give the correct back contact
follow.

If a relay has been dismantled and is being re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts mentioned in these
instructions.

The armature stop nut should be adjusted so that
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when the armature is in contact with it, the lower edge
of the armature is 7/16’’ above the position #vhich it
assumes when the relay is energized. When4adjusting
the armature spring tension, the locking s€rew for the
spring adjusting screw is loosened, and this ad-
justing screw is turned (inward, to reduc¢e the, spring
tension) until the spring barely holds “the armature
against the stop nut. The relay mustfbe in, its normal
vertical position when this adjtistment is/made, with
all contacts assembled as circuit-clesing. The arm-
ature spring should then be tightened by turning the
adjusting screw 4 turns coumter-clockwise for a-c
relays or 2turns for d-c relays, and the locking screws
should be tightened. Ifthe relay is being used with a
number of break conta@ts, it” may be necessary to
increase the spring tenSion to obtain full follow on
the break contactsy, Thefadjusting screw should be
turned just enough farther to obtain full follow with
the armaturejagainst the stop nut.

The follow of 'the moving contact fingers should
be 3/32"for the make contacts and 1/16" forthe break
contacts, measured at the contacts. This can be
checked more conveniently by measuring the travel
of(the lower edge of the armature after the contacts
touch. This should be approximately 1/8" for the
make “contacts and 3/32" for the break contacts. In
ease moving contact fingers have been removed from
their guide pins, it is important that the coil springs

on the two sides of the fingers be replaced correctly.
The springs which are compressed by circuit-closing
contacts are approximately three times as strong
as the ones coinrressed by circuit-opening contacts
and thus they can be readily distinguished. The
positions of the two springs are reversed at the two
ends of the relay.

When special contacts are supplied for make-
before-break operation, the stationary members of the
special contacts are bent equally toward their re-
spective moving contacts to obtain “make” at the
point where the “break” moving contact has approxi-
mately 1/16" follow before parting from its stationary
contact.

If an a-c relay is to be used with a series re-
sistor so that the relay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
must be reduced to about 1-1/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the
impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
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Fig. 10. Outline and Drilling Plan for the Molded Semi-Flush Case. For Reference Only.

specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used withpa
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will be
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnece$sary, to
reduce the spring tension or contact follew.

If the complete armature assembly (is toypbe re-
moved from the relay, the screws lwhichyfasten the
lowerends of the movingcontact leads to,theterminals
should be removed, the armature/spring tension ad-
justing screw should be turned in ‘as far as possible,
and the armature stop nut shéuld”be removed. The
upper end of the armature \spring should then be
slipped off of the grooved member at the lower end of
the adjusting screw, an@ the” armature should be
lifted off of its bearingdcarefiillly so as to avoid dis-
tortion of the coiled leads{ The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when thegrelay base is horizontal and the arma-
ture is on,,its) bearings and approximately at its
mid-positionj)the”lead terminals will just touch the
base terminalwinserts or be within about 1/8" of that
position.

Omylatch-type relays the latch screw is adjusted

so that with the armature latched and the operating
coil de-energized, there will be a gap of between .005
and .015 inch between the electromagnet pole face
and the raised section of the armature which strikes
the pole face. The locking screw should be tightened
securely after making this adjustment. There is a
small amount of clearance between the armature and
its supporting posts, and in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it will go by means of the hand reset. To assure
that the latch will always release the armature the
resulting space between the latch and the latch screw
should be at least .010 inch, and should not be more
than abouwt 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the

oo %

PN
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latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased by turning the screw
clockwise 9 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to
strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened.
The pin then should be removed.

A small amount of silicone oil is supplied at the
factory to the polished and hardened surfages of,the
latch screw and the latch plate to minimize wear and
as protection against corrosion. Oil should, be re-
applied after any cleaning and reassembling of these
parts, and it is desirable also to fenewgthis at the
regular maintenance periods.

If the relay is provided with a c@il interrupting
contact, the following points, must, be observed to
assure satisfactory operation. “With the relay in its
normal operating position' and the armature shifted to
the extreme right, align thej,armature “snap” spring
so that it is at least/1/64 dnch in from the right hand
edge of the moving “eontact spring. With an .030
inch gap between the, armature and the lower pole
face of the eléctromagnet, adjust the bracket by

means of the adjusting screw, until the snap spring
just passes the roller. The latch screwgpshoeuld be
adjusted so that with the armature in the®latched
position and the operating coil deenergized,/the gap
between the armature and the lower pole face of the
electromagnet is .010 to .015 inch. With the
armature in this position the coil interrupting con

tact should be open at leastf3/64.inch.

All contacts should™e periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The tise ofjabrasive material for clean-
ing contacts isgnot recommended, because of the
danger of embeddingysmall particles in the face of the
soft silver and this, impairing the contact.

REPAIRS AND RENEWAL PARTS

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

* ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage

Frequency Closed Gap Open Gap
(Hertz) Watts Volt-Amps Watts Volt-Amps
25 6.8 23 19.6 53
50 9.8 31 17.4 8
A 60 12 37 17.6 92
de 7.8 cold-- 7.8 cold--
de 6.5 hot-- 6.5 hot--

A Rated voltage is 115 volts or its multiples.

Reset Coil Burdens at Rated voltage (Multiples)

Frequency Closed Gap Open Gap
(Hertz) Watts Volt-Amps Watts Volt-Amps
25 48 51.6 52 54
50 46 58.2 57 63.8
60 84 104.5 96 112.8
de 66 cold-- 68 cold—-
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Fig. 11, Outline and Drilling Plan for the Type MG-6 Relay in Type FT22 Case.
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INSTALLATION

Westinghouse 1.L. 41-753.0E
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

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

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a single primary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain application§ these
relays may be used directly as primary relays. Sifice
the stationary contacts can readily be reversed sojas
to be suitable for either circuit openingger circuit
closing service (although a slight increase Anjspring
tension may be required on the D-C MG:6 relay — see
“ADJUSTMENTS AND MAINTENANCE”)§it is un-
necessary to predetermine the arrangements of the
circuits for which the relay is to(e used.

In the usual application of‘the relay, the armature
resets when the operating ¢oil is“dé-energized. How-
ever, the relays may be supplied with a latching
mechanism which holdssthe “armature in the operated
position until the latch ds tripped, either by hand or
electrically.

An operating goil cutoff contact can be supplied
with the eleetric-resét type, where an intermittent
duty coil is required for faster than normal operation,
but where the operating coil circuit must be energized
continuously. An operating coil, rated at 19% of sup-
ply rating may be applied, with a maximum duty of
10,000%0perations. (e.g. 24 volt coil on 125 volt dc
circuit:

CONSTRUCTION AND OPERATION

The operating electromagnet is at the lower end

SUPERSEDES I.L. 41.753.1D

*Denotes change from superseded issue.

of the relay, as shown,in'Eig. 1. The stationary iron
circuit is built up of Usshaped punchings. These
are slotted at the outer end of the lower leg to re-
ceive the copper lagyloops used to obtain quiet oper-
ation on A-C, ‘The operating coil is mounted on this
leg of the punehings. In order to improve the per-
formance of the relay on D-C, the pole face area is
increasedyby means of an iron plate. This plate is
assembled at the end of the coil and the corners of
thellamination side plates are bent outward, serving
to,holdithe plate in place. The inner end of the upper
leg 6f the punching assembly is shaped so that the
lower end of the armature restraining spring can be
hooked over it.

The armature is made of high-silicon steel. Pro-
jecting sections on the sides, near the center, act as
knife-edge bearings and rest on suitably shaped sup-
ports which are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a stop-nut on the outer end of this stud is used
to limit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the former screws and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature

EFFECTIVE OCTOBER 1964
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Fig. 1. Front View (Cover Omitted) and Side View of the MG=6,Electric'& Hand Reset Relay in Molded Case.
rod, 2 — stationary contact, 3 - moving contact, 4'~ moving contact spring assembly, 5 — latch adlusfmenf screw, 6 -

adjusting screw for armature spring tension, 7 — reseticoil, 8 — operating coil, 9 — optional operating coil cu'-off con=

tact.

by two screws. Silver contact buttons are on both
sides of these fingers so that they can begused for
either a circuit-opening or a circuit-closing Yeon-
tact. The fingers are assembled on guide pins, be-
tween two springs in such a way that,'definite spring
compression and contact wipe is“Wassured for either
contact-closing or contact-opening_service. Flexible
leads assemblies are welded tof the eontact fingers.
Since the armature assembly has“eontact fingers both
above and below the bearing/points, the armature
weight is partially balancedy@bout the bearings and
there is less tendengy for ‘Severe shocks to move the
armature.

The stationary contaéts consist of large silver
buttons welded to brackets which can be assembled
so that they close with the moving contacts when the
armature isy,in either the energized or de-energized
position. . The stationary contact brackets are con-
nected directly)to the terminal inserts by means of
long screws which pass through brass tubes. These
tubes are of such length that the moulded material
of the base is not under direct compression when the
screws)are tightened. Therefore, there is always a

tight connection from contact to terminal regardless
of possible shrinkage or other variation in the moulded
base material. The contact bracket is held against
its seat by means of a spring ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction of the latch and electrical
reset is shown in Fig. 2, in which the lower portion
is a partial front view of the relay in the moulded
case, and the upper portion a top view. In the latter
view, the latch screw (in the main armature) is in the
energized position, and the reset armature is free to
be moved to the right by the tension spring until the
hardened latch plate on the reset armature rests
against the tip of the latch screw. When the operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figure.

1 — Reset push
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Fig. 2. Detail Views of the Latch and Electrical Reset of
the Type MG-6 Relay.

In some applications of the relay withllateh and
electrical reset, it may be desirable to have the oper-
ating and reset coils deenergiZzed automatically as
soon as they have performed their functions. In the
case of the reset coil thispycan‘be accomplished by
connecting the coil through ‘one, of ‘the relay “make”
contacts. An auxiliary céntact is required to open
the operating coil circuit., This contact, when pro-
vided, is assembled ofi the lower right-hand side of
the relay, and is heldfin| position by the terminal
screw to which theyright-hand coil lead ordinarily
connects. The coil lead is connected to the moving
contact of the auxiliary contact, and the end of the
stationary contaet{bracket is in contact with the
head of the terminal screw. The auxiliary contact is
closed when the main armature is open. When the
armature approaches the closed position, the spring
on .thegymolded insulation block snaps off the roller
and\causes the contacts to open and interrupt the
operating coil current. When this auxiliary contact
is)used, a weight is screwed to the lower end of the
armature to increase its mass and stabilize contact
action. This contact will interrupt the coil current

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

at up to five times rated coil voltage.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close before other contacts on the same relay
open. A special armature assembly is required to
obtain such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection
of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
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Fig. 4. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in Molded Case.

nal schematic diagram for the type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of {eom-
pletely closed cases, for rear connectiont™ The
moulded base for rear connection is shown in Fig. 1.
The base for front connection is similar, ‘éxcept®that
there are no terminals projecting in the rear.y This
same base is also used as a sub-baSe when the re-
lays are supplied in the F'T22 cases

CHARACTERISTIGS

The type MG-6 relay “has “@n operating time of
approximately 2 cygles on a-@ and 5 cycles on d-c
(on a 60 cycle basis)fwhenfenergized at the rated
voltage.

If faster operation is desired and if the applica-
tion requires, only intermittent energization of the
relay, the operating coils may be energized at higher
than rated voltage. (1) Twice rated voltage will give
an operating time of approximately 1 cycle on a-c, and
the coilWwill stand this voltage safely for over two
mint'es“f 60 cycles oI 4 minutes if 25 cycles. (2)
The“time of the d-c relay can be reduced to slightly

Fig. 5., Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

over 1 cycle if the coil is energized at five times
rated voltage. The coil will stand this voltage for one
minute. If faster time is desired on a d-c relay which
must be energized continuously, the use of a low
voltage coil with a series resistor will reduce the
time. With 10% of the line voltage across the relay
coil and the balance across a series resistor, the
reduced inductance of the circuit results in an opera-
ting time of approximately 2 cycles. The time of
operation may be reduced to approximately one cycle
by applying 4 or 5 timesrated d-c voltage to the coils
through the coil interrupting contact.

Reset coils are for intermittent duty only and
should not be energized longer than one-half minute.

The relay contacts will close circuits carrying 30

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents,in non-inductive circuits, at the voltageslisted:

Current Volts A-C
30 115
20 230
15 460
10 575
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Fig. 6. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in FT22 Case.

Current Volts D-C
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relay for a-c c¢an be used with any
combination of contacts,)but the d-c relay can have
up to four circuit-opéning contacts with the normal
operating spring,adjustment. With more than four the
operating spring should've adjusted togive the correct
back contact follow.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,

moisture, excessive vibration. and heat. Mount the
relayavertically by means of the four mounting holes

omythe flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the relay. The elec-

Fig. 7. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

trical connections may be made directly to the termi-
nals by means of screws for steel panel mounting or
to the terminal studs furnished with the relay for
thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the stud and thenturning the proper nut with a wrench.

For detailed FT case information refer to
I1.L. 41-076.

Relays in the rear-connected moulded cases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
stud may be used to ground the electromagnet iron.
The hexagon-shaped terminal inserts are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relay to the panel. Re-
moval of terminal insert end-play (in the case of
thick-panel mounting) by turning a nut on the terminal
stud tightly against a large diameter washer (not
supplied) at the rear of the panel should not be at-
tempted as this may distort the relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
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mounted by four screws through the side§’of the base
as indicated in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped fromsthe“factory cortectly
adjusted for armature travel (and for contact follow
and pressure, and it should,not,befnecessary to dis-
turb these adjustments. ., The, relays normally are
shipped with all contacts assembled for circuit-clos-
ing operation. To conwvert{them for circuit-opening
operation, it is necessary merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and tighten the screw. After re-
versing the position of the contact brackets, it may
be necessaryato bend them slightly to obtain contact
follows /approximately as stated in the fourth para-
graph of ‘this section. On a d-c relay not more than
four contacts can be assembled in the circuit-opening
positien)if normal contact pressure and travel are

* Fig. 8, Outline and Drilling Plan for the Type MG-6 ‘Relayin the Rear Connected Molded Case. For Reference Only.

maintained. With more than four the operating spring
should be adjusted to give the correct back contact
follow.

If a relay has been dismantled and is being re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts mentioned in these
instructions.

The armature stop nut should be adjusted so that
when the armature is in contact with it the lower edge
of the armature is 7/16” above the position which it
assumes when the relay is energized. When adjusting
the armature spring tension, the locking screw for the
spring adjusting screw is loosened, and this ad-
justing screw is turned (inward, to reduce the spring
tension) until the spring barely holds the armature
against the stop nut. The relay must be in its normal
vertical position when this adjustment is made, with




TYPE MG-6 RELAY

L.L. 41-753,1E

WHEN USED

+133-32 BINDING
HEAD SCREW APPROX.

33—

— B

32

APPROX.
)

175 DIA 9 [REF
4 NOLES IN BASE REF 16
FOR MOUNTING 9
REF_ 16 REF
3 3
’-“13 12—
23
rea—1 2
3 1
3 T

Lq 4 “J
MAX. WITHOUT LATCH

T s
MAX.WITH LATCH

4-D-1122

Fig. 9. Outline and Drilling Plan for the Type MG-6 Relay/inithe Front Connected Molded Case. See Internal Schematic for

Terminals Supplied. For Reference Only.

all contacts assembled as circuit-closingy, Theyarm-
ature spring should then be tightened by,turning the
adjusting screw 4 turns counter-clockwisenfor a-c
relays or 2turns for d-c relays, and the,lo¢cking screws
should be tightened. If the relay is being)used with a
number of break contacts, it may“be.decessary to
increase the spring tension to obtain full follow on
the break contacts. Theladjusting screw should be
turned just enough farther ‘tojobtain full follow with
the armature against the stop nut.

The follow of the®™moving contact fingers should
be 3/32" for the,make contacts and 1/16" forthe break
contacts, measured ‘atwthe contacts. This can be
checked mgre ceonveniently by measuring the travel
of the lower edge of the armature after the contacts
touch. This\should be approximately 1/8" for the
make contacts and 3/32" for the break contacts. In
case moving contact fingers have been removed from
their guide pins, it is important that the coil springs
on the,two sides of the fingers be replaced correctly.
The “Springs which are compressed by circuit-closing
contacts are approximately three times as strong
as the ones compressed by circuit-opening contacts
and thus they can be readily distinguished. The

positions of the two springs are reversed at the two
ends of the relay.

When special contacts are supplied for make-
before-break operation, the stationary members of the
special contacts are bent equally toward their re-
spective moving contacts to obtain “make” at the
point where the “break” moving contact has approxi-
mately 1/16" follow before parting from its stationary
contact.

If an a-c relay is to be used with a series re-
sistor so that the relay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
must be reduced to about 1-1/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16", With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the
impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
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Fig. 10. Outline and Drilling Plan for the Molded Semi-Flush Case. For Reference Only.

specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used with@a
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will be
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnecessary to
reduce the spring tension or contact follow.

If the complete armature assembly is tofbe re-
moved from the relay, the screws whichfasten the
lowerends of the moving contact leads toythe terminals
should be removed, the armature Spring, tension ad-
justing screw should be turned in as, far/as possible,
and the armature stop nut should be removed. The
upper end of the armature 'Spring should then be
slipped off of the groovéd member at the lower end of
the adjusting screw, and” theVarmature should be
lifted off of its bearing.€arefully so as to avoid dis-
tortion of the coiled leadss The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when the relay base is horizontal and the arma-
ture is ongits\bearings and approximately at its
mid-position, 4the“lead terminals will just touch the
base terminal™inserts or be within about 1/8" of that
positions

Onmlatch-type relays the latch screw is adjusted

so that with the armature latched and the operating
coil de-energized, there will be a gap of between .005
and .010 inch between the electromagnet pole face
and the raised section of the armature which strikes
the pole face. The locking screw should be tightened
securely after making this adjustment. There is a
small amount of clearance between the armature and
its supporting posts, and in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it will go by means of the hand reset. To assure
that the latch will always release the armature the
resulting space between the latch and the latch screw
should be at least .005 inch, and should not be more
than about 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the
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latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased hy turning the screw
clockwise 9 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to
strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened,
The pin then should be removed.

A slight amount of medium viscosity “slushing
oil is supplied at the factory to the polished®and
hardened surfaces of the latch screw 4and, theplatch
plate to minimize wear and as protection “against
corrosion. Oil should be reapplied after any cleaning
and reassembling of these parts, and it)is desirable
also to renew this at the regular ‘maintenance periods.

If the relay is provideds with a coil interrupting
contact, the following points, must be observed to
assure satisfactory operationg With the relay in its
normal operating positiomyand/the armature shifted to
the extreme right, d@ligm the armature “snap” spring
so that it is atqleast,4/64/inch in from the right hand
edge of the/moving contact spring. With an .020
inch gap between the armature and the lower pole
face of the selectromagnet, adjust the bracket by

means of the adjusting screw, until the Snap spring
just passes the roller. The latch serew should be
adjusted so that with the armature ‘in the latched
position and the operating coil deenergized, the gap
between the armature and the lower pole face of the
electromagnet is .010 inch. With the armature in
this position the coil interrupting contact should be
open at least 3/64 inch.

All contacts should;be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of"abrasive material for clean-
ing contacts iSjnot recommended, because of the
danger of embédding®mall particles in the face of the
soft silver @nd this impairing the contact.

REPAIRS AND RENEWAL PARTS

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

ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 6.8 23 19.6 53
50 9.8 31 17.4 78
A 60 12 37 17.6 92
D-C 7.8 cold-- 7.8 cold--
D-C 6.5 hot-- 6.5 hot--

A Rated voltage is 115 volts or its multiples.

Reset Coil Burdens at Rated Voltage (Multiples)

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 48 51.6 52 54
50 46 58.2 57 63.8
60 84 104.5 96 112.8

D-C 66 cold— 68 cold—
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Westinghouse 1.L. 41.753.1E
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

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

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a single primary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applications these
relays may be used directly as primary relays. £Since
the stationary contacts can readily be reversed se as
to be suitable for either circuit opening, or‘eircuit
closing service (although a slight increase ‘in spring
tension may be required on the D-C MG-6.relay — see
“ADJUSTMENTS AND MAINTENANCE®) it is un-
necessary to predetermine the 4arrangements of the
circuits for which the relay is .to be“used.

In the usual application'of,the‘relay, the armature
resets when the operating'coil is"de-energized. How-
ever, the relays may be supplied with a latching
mechanism which holdSythe“armature in the operated
position until the latch is tripped, either by hand or
electrically.

An operating’ coil“cutoff contact can be supplied
with the ‘electric-reéset type, where an intermittent
duty coil is required for faster than normal operation,
but where the operating coil circuit must be energized
continuously. An operating coil, rated at 19% of sup-
plyerating may be applied, with a maximum duty of
10,000 operations. (e.g. 24 volt coil on 125 volt dc
circuit,

CONSTRUCTION AND OPERATION

The operating electromagnet is at the lower end

SUPERSEDES I.L. 41.753.1D

*Denotes change from superseded issue.

of the relay, as shown in"F'ig. 1. The stationary iron
circuit is builtqup of W-shaped punchings. These
are slotted atmthe“outer end of the lower leg to re-
ceive the cepper lag loops used to obtain quiet oper-
ation on A-C, 3WThe operating coil is mounted on this
leg of the/punchings. In order to improve the per-
formance (of the relay on D-C, the pole face area is
increased by means of an iron plate. This plate is
assembled at the end of the coil and the corners of
the,lamination side plates are bent outward, serving
to hold the plate in place. The inner end of the upper
leg of the punching assembly is shaped so that the
lower end of the armature restraining spring can be
hooked over it.

The armature is made of high-silicon steel. Pro-
jecting sections on the sides, near the center, act as
knife-edge bearings and rest on suitably shaped sup-
ports which are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a stop-nut on the outer end of this stud is used
to limit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the former screws and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature

EFFECTIVE OCTOBER 1964
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Fig. 1. Front View (Cover Omitted) and Side View of the MG-6"Electric & Hand Reset Relay in Molded Case. 1 —~ Reset push
rod, 2 — stationary contact, 3 — moving contact, 4 &4 moving contact spring assembly, 5 — latch adjustment screw, 6 —

adjusting screw for armature spring tension, 7 — reset)coil, 8 — operating coil, 9 — optional operating coil cut-off con-

tact.

by two screws. Silver contact buttons are on{both
sides of these fingers so that they can be uSéd for
either a circuit-opening or a circuitzclosing con-
tact. The fingers are assembled on guideypinSy be-
tween two springs in such a way that definitefspring
compression and contact wipe is assuredyfor either
contact-closing or contact-opening services Flexible
leads assemblies are welded to the conmtact fingers.
Since the armature assembly has_contact fingers both
above and below the bearing points, the armature
weight is partially balanced @bout/the bearings and
there is less tendency'for severe shocks to move the
armature.

The stationary contagtS consist of large silver
buttons welded to brackets which can be assembled
so that they close with the moving contacts when the
armature is im either the energized or de-energized
position. [gThe\stationary contact brackets are con-
nected directly“to the terminal inserts by means of
long screws®which pass through brass tubes. These
tubesparejof such length that the moulded material
of the base'is not under direct compression when the
screws ‘are tightened. Therefore, there is always a

tight connection from contact to terminal regardless
of possible shrinkage orother variation in the moulded
base material. The contact bracket is held against
its seat by means of a spring ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction of the latch and electrical
reset is shown in Fig. 2, in which the lower portion
is a partial front view of the relay in the moulded
case, and the upper portion a top view. In the latter
view, the latch screw (in the main armature) is in the
energized position, and the reset armature is free to
be moved to the right by the tension spring until the
hardened latch plate on the reset armature rests
against the tip of the latch screw. Whenthe operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figure.
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Fig. 2. Detail Views of the Latch and Electrical Reset of
the Type MG-6 Relay.

In some applications of the relay withlatch and
electrical reset, it may be desirablefto haveé'the oper-
ating and reset coils deenergized automatically as
soon as they have performed theiryfunctions. In the
case of the reset coil this can be accomplished by
connecting the coil through ene of) the relay “make”
contacts. An auxiliary eéntactyi’s required to open
the operating coil circuit. This contact, when pro-
vided, is assembled onythémlower right-hand side of
the relay, and, is held in position by the terminal
screw to which “the “right-hand coil lead ordinarily
connects. The coil“lead is connected to the moving
contact of thedauxiliary contact, and the end of the
stationary contact bracket is in contact with the
head of the terminal screw. The auxiliary contact is
closed when the main armature is open. When the
armature approaches the closed position, the spring
on the molded insulation block snaps off the roller
and “causes the contacts to open and interrupt the
operating coil current. When this auxiliary contact
is used, a weight is screwed to the lower end of the
armature to increase its mass and stabilize contact
action. This contact will interrupt the coil current

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

at up to five times rated coil voltage.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close before other contacts on the same relay
open. A special armature assembly is required to
obtain such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection
of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
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Fig. 4. Internal Schematic of the Type MG-6 Relay, With-*
out Electrical Reset, in Molded Case.

nal schematic diagram for the type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of coms
pletely closed cases, for rear connection,qm The
moulded base for rear connection is shown in Fig.<1.
The base for front connection is similar excepty,that
there are no terminals projecting in the(reardy, This
same base is also used as a sub-base when the re-
lays are supplied in the F'T22 case.

CHARACTERISTICS

The type MG-6 relay “has “angOperating time of
approximately 2 cyclés on a-épand 5 cycles on d-c
(on a 60 cycle basis) when énergized at the rated
voltage.

If faster operation is desired and if the applica-
tion requires only intermittent energization of the
relay, the opefrating coils may be energized at higher
than rated voltage. (1) Twice rated voltage will give
an operating time of approximately 1 cycle on a-c, and
the coil "will 'stand this voltage safely for over two
minuw ésWif 60 cycles or 4 minutes if 25 cycles. (2)
Thewtime, of the d-c relay can be reduced to slightly

Fig. 54 Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

over 1 cycle if the coil is energized at five times
rated voltage. The coil will stand this voltage for one
minute. If faster time is desired on a d-c relay which
must be energized continuously, the use of a low
voltage coil with a series resistor will reduce the
time. With 10% of the line voltage across the relay
coil and the balance across a series resistor, the
reduced inductance of the circuit results in an opera-
ting time of approximately 2 cycles. The time of
operation may be reduced to approximately one cycle
by applying 4 or 5 timesrated d-c voltage to the coils
through the coil interrupting contact.

Reset coils are for intermittent duty only and
should not be energized longer than one-half minute.

The relay contacts will close circuits carrying 30

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltageslisted:

Current Volts A-C
30 115
20 230
15 460
10 575
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Fig. 6. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in FT22 Case.

Current Volts D-C
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relay/for a-c can be used with any
combination of contacts;)but /the d-c relay can have
up to four circuit-opening contacts with the normal
operating spring, adjustment. With more than four the
operating spring should™e adjusted to give the correct
back contact follow.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,

moisture, excessive vibration, and heat. Mount the
relayavertically by means of the four mounting holes

omythe flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the relay. .The elec-

Fig. 7. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

trical connections may be made directly to the termi-
nals by means of screws for steel panel mounting or
to the terminal studs furnished with the relay for
thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the stud and then turning the proper nut with a wrench.

For detailed FT case information refer to
I1.L. 41-076.

Relays in the rear-connected moulded cases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
stud may be used to ground the electromagnet iron.
The hexagon-shaped terminal inserts are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relay to the panel. Re-
moval of terminal insert end-play (in the case of
thick-panel mounting) by turning a nut on the terminal
stud tightly against a large diameter washer (not
supplied) at the rear of the panel should not be at-
tempted as this may distort the relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
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mounted by four screws through the sides'of the base
as indicated in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped fromsthe “factory correctly
adjusted for armature travel andffor contact follow
and pressure, and it shouldynot besnecessary to dis-
turb these adjustments. ,The, relays normally are
shipped with all contactsfassembled for circuit-clos-
ing operation. To convert 4hem for circuit-opening
operation, it is necessary merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and’tighten the screw. After re-
versing the position of the contact brackets, it may
be necessary ‘to,bend them slightly to obtain contact
follows 4dpproximately as stated in the fourth para-
graph of this section. On a d-c relay not more than
four contaets can be assembled in the circuit-opening
position vif normal contact pressure and travel are

* Fig. 8 Outline and Drilling Plan for the Type MG-6 Relay lin the Rear Connected Molded Case.

For Reference Only.

maintained. With more than four the operating spring
should be adjusted to give the correct back contact
follow.

If a relay has been dismantled and is being re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts mentioned in these
instructions.

The armature stop nut should be adjusted so that
when the armature is in contact with it the lower edge
of the armature is 7/16” above the position which it
assumes when the relay is energized. When adjusting
the armature spring tension, the locking screw for the
spring adjusting screw is loosened, and this ad-
justing screw is turned (inward, to reduce the spring
tension) until the spring barely holds the armature
against the stop nut. The relay must be in its normal
vertical position when this adjustment is made, with
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Fig. 9. Outline and Drilling Plan for the Type MG-6 Relay inthe Front Connected Molded Case. See Internal Schematic for

Terminals Supplied. For Reference Only,

all contacts assembled as circuit-closing. 9 Thejarm-
ature spring should then be tightened byaturning the
adjusting screw 4 turns counter-clockwise ¥or a-c
relays or 2turns for d-c relays, and the locking screws
should be tightened. If the relay iS being used with a
number of break contacts, it may ‘besnecessary to
increase the spring tension t0 obtain full follow on
the break contacts. The“adjusting screw should be
turned just enough farther, to%ebtain full follow with
the armature against the/stoput.

The follow of the moving contact fingers should
be 3/32"for theymake contacts and 1/16" for the break
contacts, m@asured at the contacts. This can be
checked mobre gonveniently by measuring the travel
of the lower £dge ©6f the armature after the contacts
touch. ThisWshould be approximately 1/8" for the
make contacts and 3/32" for the break contacts. In
case moving contact fingers have been removed from
their guide pins, it is important that the coil springs
on,.the,two sides of the fingers be replaced correctly.
The springs which are compressed by circuit-closing
contacts are approximately three times as strong
as the ones compressed by circuit-opening contacts
and thus they can be readily distinguished. The

positions of the two springs are reversed at the two
ends of the relay.

When special contacts are supplied for make-
before-break operation, the stationary members of the
special contacts are bent equally toward their re-
spective moving contacts to obtain “make” at the
point where the “break” moving contact has approxi-
mately 1/ 16" follow before parting from its stationary
contact.

If an a-c relay is to be used with a series re-
sistor so that the relay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
must be reduced to about 1-1,/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the
impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
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Fig. 10. Outline and Drilling Plan for the Molded Semi-FElush Case. For Reference Only.

specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used with @
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will be
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnecessary ¢o
reduce the spring tension or contact follows

If the complete armature assembly4is to be re-
moved from the relay, the screws which fasten the
lower ends of the moving contact leadsyto theiterminals
should be removed, the armature Spring\tension ad-
justing screw should be turned in,as¥far’as possible,
and the armature stop nut should” be removed. The
upper end of the armature, spring should then be
slipped off of the grooved member at the lower end of
the adjusting screw, and the armature should be
lifted off of its bearingicarefully so as to avoid dis-
tortion of the coiled leads.” The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when the relay base is horizontal and the arma-
ture is on€its ‘bearings and approximately at its
mid-position, the lead terminals will just touch the
base terminal inserts or be within about 1/8" of that
position.

On lateh-type relays the latch screw is adjusted

so that with the armature latched and the operating
coil de-energized, there will be a gap of between .005
and .010 inch between the electromagnet pole face
and the raised section of the armature which strikes
the pole face. The locking screw should be tightened
securely after making this adjustment. There is a
small amount of clearance between the armature and
its supporting posts, and in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it will go by means of the hand reset. To assure
that the latch will always release the armature the
resulting space between the latch and the latch screw
should be at least .005 inch, and should not be more
than about 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the
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latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased by turning the screw
clockwise 9 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to
strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened(
The pin then should be removed.

A slight amount of medium viscosity“slushing
oil is supplied at the factory to the polishedyand
hardened surfaces of the latch screw g4and, the)latch
plate to minimize wear and as protection¥against
corrosion. Oil should be reapplied after ‘any cleaning
and reassembling of these parts, and it\is desirable
also to renew this at the regular‘maintenance periods.

If the relay is provided) with a coil interrupting
contact, the following points, must be observed to
assure satisfactory operation. ~With the relay in its
normal operating position,and the armature shifted to
the extreme right, dlignh the armature “snap” spring
so that it is atpleast 4/64 inch in from the right hand
edge of thepmovimg “ééntact spring. With an .020
inch gap between the armature and the lower pole
face of “the felectromagnet, adjust the bracket by

means of the adjusting screw, until the snap spring
just passes the roller. The latch serew shéuld be
adjusted so that with the armature {in the latched
position and the operating coil deenergizéd, the gap
between the armature and the lower pole face of the
electromagnet is .010 inch. With the armature in
this position the coil interrupting contact should be
open at least 3/64 inch.

All contacts should)be peériodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts iSynot [recommended, because of the
danger of embédding®Small particles in the face of the
soft silver«and this impairing the contact.

REPAIRS AND RENEWAL PARTS

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

ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 6.8 23 19.6 53
50 9.8 31 17.4 78
A 60 12 37 17.6 92
D-C 7.8 cold-- 7.8 cold--
D-C 6.5 hot-- 6.5 hot--

A Rated voltage is 115 volts or its multiples.

Reset Coil Burdens at Rated Voltage (Multiples)

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 48 51.6 52 54
50 46 58.2 57 63.8
60 84 104.5 96 112.8

D-C 66 cold-- 68 cold--
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INSTALLATION

e OPERATION o

Westinghouse I.L. 41-753.90

MAINTENANCE

INSTRUCTIONS

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

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

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a single primary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applications these
relays may be used directly as primary relays. /Since
the stationary contacts can readily be réversedyso as
to be suitable for either circuit opening or, circuit
closing service (although a slight increaseyin ‘spring
tension may be required on the D-C MG-6 relay — see
“ADJUSTMENTS AND MAINTENANCE”) it is un-
necessary to predetermine the _ arrangements of the
circuits for which the relay is to be,used.

In the usual application’of the,relay, the armature
resets when the operatingseoil“isyde-energized. How-
ever, the relays may (be supplied with a latching
mechanism which holds thegarmature in the operated
position until the latch is tripped, either by hand or
electrically.

An operatingy coilycutoff contact can be supplied
with the ‘electric-réset type, where an intermittent
duty coil is required for faster than normal operation,
but where the operating coil circuit must be contin-
uously. An operating coil, rated at 19% of supply
rating may be applied, with a maximum duty of 10,000
operations. (e.g. 24 volt coil on 125 volt dc circuit)

CONSTRUCTION AND OPERATION
The operating electromagnet is at the lower end

SUPERSEDES I.L. 41-753.1C

*Denotes change from superseded issue.

of the relay, as shewnind#'ig. 1. The stationary iron
circuit is built up of, U-shaped punchings. These
are slotted at theyouter end of the lower leg to re-
ceive the copperilag loops used to obtain quiet oper-
ation on A-Cy, The operating coil is mounted on this
leg of fhe punchings. In order to improve the per-
formance/of the relay on D-C, the pole face area is
increased“by means of an iron plate. This plate is
assembled at the end of the coil and the corners of
the lTamination side plates are bent outward, serving
to hold the plate in place. The inner end of the upper
leg’ of the punching assembly is shaped so that the
lower end of the armature restraining spring can be
hooked over it.

The armature is made of high-silicon steel. Pro-
jecting sections on the sides, near the center, act as
knife-edge bearings and rest on suitably shaped sup-
ports which are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a stop-nut on the outer end of this stud is used
to limit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the formerscrews and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature

EFFECTIVE MAY 1961
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Fig. 1. Front View (Cover Omitted) and Side View of the MG-6_Electri¢ & Hand Reset Relay in Molded Case. 1 — Reset push ﬂ
rod, 2 - stationary contact, 3 — moving contact, 4 —dmoving contact spring assembly, 5 — latch adjustment screw, 6 — ; ‘#g;

adjusting screw for armature spring tension, 7 — reset coil, 8 - operating coil, 9 — optional operating coil cut-off con=

tact.

by two screws. Silver contact buttons are on both
sides of these fingers so that they can be used for
either a circuit-opening or a circuit-closing con-
tact. The fingers are assembled on guide, pins, be-
tween two springs in such a way that definite,spring
compression and contact wipe is assured, for either
contact-closing or contact-opening service. “Flexible
leads assemblies are welded to the contact fingers.
Since the armature assembly has contact fingers both
above and below the bearing@péints, the armature
weight is partially balaneced @about the bearings and
there is less tendency for severe®shocks to move the
armature.

The stationary contacts{ consist of large silver
buttons welded to brackets which can be assembled
so that they close with the moving contacts when the
armature is in either<the energized or de-energized
position. The)stationary contact brackets are con-
nected directly,to the terminal inserts by means of
long screws, which pass through brass tubes. These
tubes arejof such length that the moulded material
of the“base is not under direct compression when the
scrPwsypare tightened. Therefore, there is always a

tight connection from contact to terminal regardless
of possible shrinkage orother variation in the moulded
base material. The contact bracket is held against
its seat by means of a spring ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction of the latch and electrical
reset is shown in Fig. 2, in which the lower portion
is a partial front view of the relay in the moulded
case, and the upper portion a top view. In the latter
view, the latch screw (in the main armature) is in the
energized position, and the reset armature is free to
be moved to the right by the tension spring until the
hardened latch plate on the reset armature rests
against the tip of the latch screw. Whenthe operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figure.
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Fig. 2. Detail Views of the Latch and Electrical Reset of
the Type MG-6 Relay.

In some applications of the relay ‘with latch and
electrical reset, it may be desirablé to have the oper-
ating and reset coils deenergized, automatically as
soon as they have performed their, functions. In the
case of the reset coil this €an be“accomplished by
connecting the coil throughyone“of the relay “make”
contacts. An auxiliaryg@ontaet’is required to open
the operating coil circuit. This contact, when pro-
vided, is assembledgon theflower right-hand side of
the relay, and is(held {in position by the terminal
screw to whichWtheright-hand coil lead ordinarily
connects. £The,coiljlead is connected to the moving
contact of, the auxiliary contact, and the end of the
stationary contacét bracket is in contact with the
head of the terminal screw. The auxiliary contact is
closed when the main armature is open. When the
armature approaches the closed position, the spring
on the molded insulation block snaps off the roller
andwcauses the contacts to open and interrupt the
operating coil current. When this auxiliary contact
is used, a weight is screwed to the lower end of the
armature to increase its mass and stabilize contact
action. This contact will interrupt the coil current

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

at up to five times rated coil voltage.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close before other contacts on the same relay
open. A special armature assembly is required to
obtain such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection
of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
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Fig. 4. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in Molded Case.

nal schematic diagram for the type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of com-
pletely closed cases, for rear connection. gmThe
moulded base for rear connection is shown in(Fig. &
The base for front connection is similar exceptythat
there are no terminals projecting in the_(rear.%This
same base is also used as a sub-baseywhen the re-
lays are supplied in the F'T22 case.

CHARACTERISTICS

The type MG-6 relay has ‘angoperating time of
approximately 2 cycle§ on,a-chand 5 cycles on d-c
(on a 60 cycle basis) when energized at the rated
voltage.

If faster operation is desired and if the applica-
tion requires only intermittent energization of the
relay, the operating coils may be energized at higher
than rated véltage. (1) Twice rated voltage will give
an operating time of approximately 1 cycle on a-c, and
the coil will stand this voltage safely for over two
minuwt esNif, 60 cycles of 4 minutes if 25 cycles. (2)
Theatimeyof the d-c relay can be reduced to slightly

Fig. 5.4 Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

over 1 cycle if the coil is energized at five times
rated voltage. The coil will stand this voltage for one
minute. If faster time is desired on a d-c relay which
must be energized continuously, the use of a low
voltage coil with a series resistor will reduce the
time. With 10% of the line voltage across the relay
coil and the balance across a series resistor, the
reduced inductance of the circuit results in an opera-
ting time of approximately 2 cycles. The time of
operation may be reduced to approximately one cycle
by applying 4 or 5 timesrated d-c voltage to the coils
through the coil interrupting contact.

Reset coils are for intermittent duty only and
should not be energized longer than one-half minute.

Therelay contacts will close circuits carrying 30

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltageslisted:

Current Volts A-C_
30 115
20 230
15 460
10 575

L
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Fig. 6. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in FT22 Case.

Current Volts D-C
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relay for a-¢ can be used with any
combination of contacts, but /the d-c relay can have
up to four circuit-epening contacts with the normal
operating spring adjustment. With more than four the
operating spring ‘should’be adjusted to give the correct
back contact follow.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,

moisture, excessive vibration, and heat. Mount the
relay vertically by means of the four mounting holes

onithe flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the relay. .The elec-

Fig. 7. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

trical connections may be made directly to the termi-
nals by means of screws for steel panel mounting or
to the terminal studs furnished with the relay for
thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the stud and then turning the proper nut with a wrench.

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

Relays in the rear-connected moulded cases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
stud may be used to ground the electromagnet iron.
The hexagon-shaped terminal inserts are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relay to the panel. Re-
moval of terminal insert end-play (in the case of
thick-panel mounting) by turning a nut on the terminal
stud tightly against a large diameter washer (not
supplied) at the rear of the panel should not be at-
tempted as this may distort the relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
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Fig. 8. Outline and Drilling Plan for the Type MG-6 Reldy inthe Rear Connected Molded Case. For Reference Only.

mounted by four screws through the sides of the base
as indicated in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped from the faetory correctly
adjusted for armature travel and for)contact follow
and pressure, and it shouldinot“be_necessary to dis-
turb these adjustments. Theyrelays normally are
shipped with all contacts @assembled for circuit-clos-
ing operation. To convert them for circuit-opening
operation, it is necessary merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and #ighten the screw. After re-
versing the position of the contact brackets, it may
be necessary 'te,bend them slightly to obtain contact
follows approximately as stated in the fourth para-
graph of this section. On a d-c relay not more than
four cont@ets,can be assembled in the circuit-opening
position if normal contact pressure and travel are

* maintained. With more than four the operating spring

should be adjusted to give the correct back contact
follow.

If a relay has been dismantled and is being re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts mentioned in these
instructions.

The armature stop nut should be adjusted so that
when the armature is in contact with it the lower edge
of the armature is 7/16” above the position which it
assumes when the relay is energized. When adjusting
the armature spring tension, the locking screw for the
spring adjusting screw is loosened, and this ad-
justing screw is turned (inward, to reduce the spring
tension) until the spring barely holds the armature
against the stop nut. The relay must be in its normal
vertical position when this adjustment is made, with

¥
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all contacts assembled as circuit-closingy, The, arm-
ature spring should then be tightened by turning‘the
adjusting screw 4 turns counter-clockwise, for a-c
relays or 2turns for d-c relays, and the lo¢king screws
should be tightened. If the relay is‘being used with a
number of break contacts, it“mayQgbe mecessary to
increase the spring tension to®obtain full follow on
the break contacts. Thepadjusting Screw should be
turned just enough farther<tgyobtain full follow with
the armature against the gtop nute

The follow of themmovimg contact fingers should
be 3/32'for the make contacts and 1/16" forthe break
contacts, measured“at.the contacts. This can be
checked more conveniently by measuring the travel
of the lower edge of the armature after the contacts
touch. This shottld be approximately 1/8" for the
make contacts“and 3/32" for the break contacts. In
case moving contact fingers have been removed from
their guide pins, it is important that the coil springs
on the two sides of the fingers be replaced correctly.
Thewsprings which are compressed by circuit-closing
eontacts are approximately three times as strong
as the ones compressed by circuit-opening contacts
and thus they can be readily distinguished. The

Outline and Drilling Plan for the Type MG-6 Relay /inpthe Front Connected Molded Case. See Internal Schematic for

positions of the two springs are reversed at the two
ends of the relay.

When special contacts are supplied for make-
before-break operation, the stationary members of the
special contacts are bent equally toward their re-
spective moving contacts to obtain “make” at the
point where the “break” moving contact has approxi-
mately 1/16" follow before parting from its stationary
contact.

If an a-c relay is to be used with a series re-
sistor so that the relay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
must be reduced to about 1-1/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the
impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
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Fig. 10. Outline and Drilling Plan for the Molded Semi=Flush Case. For Reference Only,

specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used with%a
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will be
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnecessary to
reduce the spring tension or contact follow.

If the complete armature assembly_ is toWbe re-
moved from the relay, the screws Wwhich%fasten the
lower ends of the moving contact leads toythe terminals
should be removed, the armature /Spring, tension ad-
justing screw should be turned in as, far'as possible,
and the armature stop nut shguld 'be removed. The
upper end of the armature ‘Spring should then be
slipped off of the grooved member at the lower end of
the adjusting screw, and” the“armature should be
lifted off of its bearing€arefully so as to avoid dis-
tortion of the coiled leads4 The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when thegrelay base is horizontal and the arma-
ture is on_,its) bearings and approximately at its
mid-position,jthe lead terminals will just touch the
base termindlyinserts or be within about 1/8" of that
positien.

On, latch-type relays the latch screw is adjusted

so that with the armature latched and the operating
coil de-energized, there will be a gap of between .005
and .010 inch between the electromagnet pole face
and the raised section of the armature which strikes
the pole face. The locking screw should be tightened
securely after making this adjustment. There is a
small amount of clearance between the armature and
its supporting posts, and in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it will go by means of the hand reset. To assure
that the latch will always release the armature the
resulting space between the latch and the latch screw
should be at least .005 inch, and should not be more
than about 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the
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latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased by turning the screw
clockwise 5 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to
strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened.
The pin then should be removed.

A slight amount of medium viscosity “slushing
oil is supplied at the factory to the polishedjand
hardened surfaces of the latch screw and, theplatch
plate to minimize wear and as protection‘against
corrosion. Oil should be reapplied after any e¢leaning
and reassembling of these parts, and it 4s desirable
also to renew this at the regular maintenance periods.

If the relay is provided with a coil interrupting
contact, the following points, must be observed to
assure satisfactory operation. “With the relay in its
normal operating position and the armature shifted to
the extreme right, aligmythéwarmature “snap” spring
so that it is at least/1/64inch in from the right hand
edge of the moving “cemtact spring. With an .020
inch gap between the, armature and the lower pole
face of the electromagnet, adjust the bracket by

*

means of the adjusting screw, until the snap spring
just passes the roller. The latch screw”should be
adjusted so that with the armature im the)latched
position and the operating coil deenergized{ the gap
between the armature and the lower pole face of the
electromagnet is .010 inch. With the armature in
this position the coil interrupting contact should be
open at least 3/64 inch.

All contacts should be, periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use ofiabrasive material for clean-
ing contacts isqnot reecommended, because of the
danger of embedding®small particles in the face of the
soft silver and thispimpairing the contact.

REPAIRS AND RENEWAL PARTS

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

ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage
Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps

25 6.8 23 19.6 53

50 9.8 31 17.4 78
A 60 12 37 17.6 92

D-C 7.8 cold-- 7.8 cold--

D-C 6.5 hot-- 6.5 hot--
ARated voltage is 115 volts or its multiples.
Reset Coil Burdens at Rated Voltage (Multiples)

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 48 51.6 52 54

50 46 58.2 57 63.8
60 84 104.5 96 112.8
D-C 66 cold-- 68 cold—-
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Westinghouse 1.L.41-753.1)
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIOMNS

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

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

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a single primary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applicationsgtheSe
relays may be used directly as primary relays. Since
the stationary contacts can readily be reversed so as
to be suitable for either circuit opening®er circuit
closing service (although a slight increase inispring

+« tension may be required on the dc MG-6 relay — see

“ADJUSTMENTS AND MAINTENANCE™”) it is un-
necessary to predetermine the arrangements of the
circuits for which the relay is to be used:

In the usual application of¢€he relay, the armature
resets when the operating coil,is de-energized. How-
ever, the relays may be®supplied with a latching
mechanism which holds the armature in the operated
position until the latchmis tripped, either by hand or
electrically.

An operafing coil eutoff contact can be supplied
with the electrie-reseb type, where an intermittent
duty coil isyreguiredéfor faster than normal operation,
but where the“operating coil circuit must be energized
continuously. An‘operating coil, rated at 19% of sup-
ply rating may be applied, with a maximum duty of
10,000 operations. (e.g. 24 volt coil on 125 volt dc
circuit.

CONSTRUCTION AND OPERATION

The operating electromagnet is at the lower end

SUPERSEDES 1I.L. 41-753.1H, dated February 1973

*Denotes change from superseded issue.

of the relay, as shown in/Fig¥ 1. The stationary iron
circuit is built up“ef U=shaped punchings. These
are slotted at the outeryend of the lower leg to re-
ceive the copper, lagyleops used to obtain quiet oper-
ation on ac./ Theyoperating coil is mounted on this
leg of the punehings. 1In order to improve the per-
formancefof/the relay on dc, the pole face area is
increased by means of an iron plate. This plate is
assembled at the end of the coil and the corners of
the lamination side plates are bent outward, serving
tothold“the plate in place. The inner end of the upper
leg ofythe punching assembly is shaped so that the
lower end of the armature restraining spring can be
hooked over it.

The armature is made of high-silicon steel. Pro-
jecting sections on the sides, near the center, act as
knife-edge bearings and rest on suitably shaped sup-
ports which are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a stop-nut on the outer end of this stud is used
to limit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. 1In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the former screws and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature

EFFECTIVE SEPTEMBER 1975




TYPE MG-6 RELAY

Fig. 1. Front View (Cover Omitted) and Side View of the MG&6 Eleztric & Hand Reset Relay in Molded Case. 1 ~ Reset push
rod, 2 ~ stationary contact, 3 — moving contact, 4/~ moying contact spring assembly, 5 ~ latch adjustment screw, 6 —~

adjusting screw for armature spring tension, 7 —resety€oil, 8 — operating coil, 9 — optional operating coil cut-off con=

tact.

by two screws. Silver contact buttons are on both
sides of these fingers so that they can be gused for
either a circuit-opening or a circuitsclosing con-
tact. The fingers are assembled on guideé),pins; be-
tween two springs in such a way that definiteyspring
compression and contact wipe is assuredyfor either
contact-closing or contact-openinggserviced Flexible
leads assemblies are welded to (the contact fingers.
Since the armature assembly has contact fingers both
above and below the bearing gpoints, the armature
weight is partially balaneed “@about the bearings and
there is less tendency for severe shocks to move the
armature.

The stationary contaets consists of large silver
buttons which can be assembled so that they close
with the moving contacts when the armature is
in either the energized or de-energized position.
The stationary contact brackets are connected
directly, to\the“terminal inserts by means of long
screws\), which pass through brass tubes. These
tubeSware, of such length that the moulded material
ofgthe“base is not under direct compression when the
serews are tightened. Therefore, there is always a

tight connection from contact to terminal regardless
of possible shrinkage or other variation in the moulded
base material. The contact bracket is held against
its seat by means of a spring ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction of the latch and electrical
reset is shown in Fig. 2, in which the lower portion
is a partial front view of the relay in the moulded
case, and the upper portion a top view. In the latter
view, the latch screw (in the main armature) is in the
energized position, and the reset armature is free to
be moved to the right by the tension spring until the
hardened latch plate on the reset armature rests
against the tip of the latch screw. Whenthe operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figwre.
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Fig. 2. Detail Views of the Latch and Electrical'Resét of
the Type MG-6 Relay.

In some applications of the relaygwithilateh and
electrical reset, it may be desirable to have the oper-
ating and reset coils deenergized, autematically as
soon as they have performed their funetions. In the
case of the reset coil this%ean be, accomplished by
connecting the coil through_oneyof,the relay “make”
contacts. An auxiliary c¢ontaet is required to open
the operating coil circuit.®,This contact, when pro-
vided, is assembled ©n the lower right-hand side of
the relay, and s, held in/ position by the terminal
screw to whieh theWright-hand coil lead ordinarily
connects. The ¢oil lead is connected to the moving
contact of theyfauxiliary contact, and the end of the
stationary contact’ bracket is in contact with the
head of the terminal screw. The auxiliary contact is
closed when the main armature is open. When the
armature approaches the closed position, the spring
ondthe “molded insulation block snaps off the roller
and “causes the contacts to open and interrupt the
operating coil current. When this auxiliary contact
iSaused, a weight is screwed to the lower end of the
armature to increase its mass and stabilize contact
action. This contact will interrupt the coil current

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

at up to five times rated coil voltage.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close before other contacts on the same relay
open. A special armature assembly is required to
obtain such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection
of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
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Fig. 4. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in Molded Case.

nal schematic diagram for tiie type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided withofit
cover, for front connection, or in a variety of cem-
pletely closed cases, for rear connection. The
moulded base for rear connection is shown in Fig.
The base for front connection is similar except that
there are no terminals projecting in the rear.” This
same base iS also used as a sub-baséywhen the) re-
lays are supplied in the F'T22 case.

CHARACTERISTICS

The type MG-6 relay has an operating time of ap-
proximately 2 cycles on ac andgd Cc¥eles on dc (on a
60 hertz basis) when energized at the rated voltage.

50 Hz relay. The opefate ‘and réset coils for 50 Hz
MG-6 relay are diffefent than the 60 Hz coils.

If faster operationiis desired and if the applica-
tion requires only intermittent energization of the
relay, the operating coils may be energized at higher
than rated voltage. (1) Twice rated voltage will give
an operating time of approximately 1 cycle on ac, and
the coil willgstand this voltage safely for over two
minutes™if 60 hertz or 4 minutes if 25 hertz. (2)
The time, of the d-c relay can be reduced to slightly

Fig. 5.9 fhternal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

overnl cycle if the coil is energized at five times
ratéd yoltage. The coil will stand this voltage for one
minute. If faster time is desired on a dc relay which
must be energized continuously, the use of a low
voltage coil with a series resistor will reduce the
time. With 109 of the line voltage across the relay
coil and the balance across a series resistor, the
reduced inductance of the circuit results in an opera-
ting time of approximately 2 cycles. The time of
operation may be reduced to apnroximately one cycle
by apnplying 4 or 5 timesrated dc voltage to the coils
through the coil interrupting contact.

Reset coils are for intermittent duty only and
should not be energized longer than one-half minute,

The relay contacts will close circuits carrying 30
amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltageslisted:

Current * ;Vohs ac
30 115
20 230
15 460
10 575
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Fig. 6. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in FT22 Case.

Current % Volts dc
30 12
15 24
10 32

8 48
3 125
1 250

The type MG-6 relay for ac can pe used with anyy
combination of contacts, but the, dehtelay can have:
up to four circuit-opening cont@ctshjwith the normal
operating spring adjustment. ,With more than four the
operating spring should be adjusted‘to give the correct
back contact follow.

INSTAELATION

The relaysqshould be mounted on switchboard
panels or theitrequivalent in a location free from dirt,

moisture, excessive vibration. and heat. Mount the
relay vertically by mleans of the four mounting holes

on the flange ‘for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may ,be utilized for grounding the relay. .The elec-
tricaliconnections may be made directly to the termi-
nals®byymeans of screws for steel panel mounting or
topthe terminal studs furnished with the relay for
thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the stud and thenturning the propernut with a wrench.

Eig. 7.9Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

For detailed
1.L. 41-076.

FT case

information refer to

Coil Resistance (at 25°C) (+ 10%)

Reset
Operating Coil Coil
Closed
Rating dc Gap dc
Ohms | Impedance Ohms
1 amp dc 4.8
2 amps dc 1.0
3 amps dc .4
4 amps dc .24
5 amps dc .15
6 volts dc 4.8 .53
12 volts dc 19 2.12
24 volts dc 75 8.5
32 volts dc 132 13.9
48 volts dc 310 34
62.5 volts dc 530 56
125 volts dc 2000 222
250 volts dc 8200 890
115 volts, 60 Hertz 19 354 91
208 volts, 60 Hertz 67 1160 322
230 volts, 60 Hertz 75 1410 364
460 volts, 60 Hertz 305 5680 1445
575 volts, 60 Hertz 495 8860 2208
115 volts, 50 Hertz 26 138
230 volts, 50 Hertz 105 550
460 volts, 50 Hertz 465 2200
575 volts, 50 Hertz 660 3550
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Fig. 8. Outline and Drilling Plan for the Type MGS6 Relayvin the Rear Connetted Molded Case. For Reference Only.

Relays in the rear-connected mouldedwcases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
stud may be used to ground the electromagnet iron.
The hexagon-shaped terminal inSerts “are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relayyto the panel. Re-
moval of terminal insert ead-play (in the case of
thick-panel mounting) byaturning a /nut on the terminal
stud tightly against{a large diameter washer (not
supplied) at the rear offthe panel should not be at-
tempted as this may“diStort £he relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
mounted by four screws through the sides of the base
as indicatedé¢in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The telays are shipped from the factory cortectly
adjusted“for armature travel and for contact follow
and pressure, and it should not be necessary to dis-

turb these adjustments. The relays normally are
shipped with all contacts assembled for circuit-clos-
ing operation. To convert them for circuit-opening
operation, it is necessary merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and tighten the screw. After re-
versing the position of the contact brackets, it may
be necessary to bend them slightly to obtain contact
follows approximately as stated in the fourth para-
graph of this section. On a d-c relay not more than
four contacts can be assembled in the circuit-opening
position if normal contact pressure and travel are
maintained. With more than four the operating spring
should be adjusted to give the correct back contact
follow.

If a relay has been dismantled and is being re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts mentioned in these
instructions.

The armature stop nut should be adjusted so that

Ay,
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when the armature is in contact with it, the lower edge
of the armature is 7/16’’ above the positiongwhich it
assumes when the relay is energized. When“adjusting
the armature spring tension, the locking screw for the
spring adjusting screw is loosened, and this ad-
justing screw is turned (inward, to reduce the, spring
tension) until the spring barely holds the armature
against the stop nut. The relay must be in its normal
vertical position when this adjustment is made, with
all contacts assembled as circgit-clesing. The arm-
ature spring should then be tightened by turning the
adjusting screw 4 turns counter-clockwise for a-c
relays or 2turns for d-c relays,and the locking screws
should be tightened. If the relay is being used with a
number of break contacts, it may be necessary to
increase the spring ‘tefision to obtain full follow on
the break contactsy, The adjusting screw should be
turned just 4enough farther to obtain full follow with
the armaturejagainstshe stop nut.

The follow of the moving contact fingers should
be 3/32"for the make contacts and 1/16" forthe break
contacts, me&asured at the contacts. This can be
checked more conveniently by measuring the travel
ofi the lower edge of the armature after the contacts
touch. This should be approximately 1/8" for the
make contacts and 3/32" for the break contacts. In
ease moving contact fingers have been removed from
their guide pins, it is important that the coil springs

Outline and Drilling Plan for the Type MG-6 Relay fathe Front Connected Molded Case. See Internal Schematic for

on the two sides of the fingers be replaced correctly.
The springs which are compressed by circuit-closing
contacts are approximately three times as strong
as the ones compressed by circuit-opening contacts
and thus they can be readily distinguished. The
positions of the two springs are reversed at the two
ends of the relay.

When special contacts are supplied for make-
before-break operation, the stationary members of the
special contacts are bent equally toward their re-
spective moving contacts to obtain “make” at the
point where the “break” moving contact has approxi-
mately 1/16" follow before parting from its stationary
contact.

If an a-c relay is to be used with a series re-
sistor so that the relay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
must be reduced to about 1-1/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the
impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
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specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used with“a
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will be
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnecessary¢to
reduce the spring tension or contact follow.

If the complete armature assemblyqis to“be re-
moved from the relay, the screws which “fasten the
lower ends of the moving contact leads to‘the terminals
should be removed, the armature|spring tension ad-
justing screw should be turned_in _asyfar as possible,
and the armature stop nut should be removed. The
upper end of the armature ‘Spring should then be
slipped off of the grooved member at the lower end of
the adjusting screw, and the armature should be
lifted off of its bearing carefully so as to avoid dis-
tortion of the coiled leads.” The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when the‘relay base is horizontal and the arma-
ture is on Nts \bearings and approximately at its
mid-positien, ‘the lead terminals will just touch the
base terminal inserts or be within about 1/8" of that
position:

Onlatch-type relays the latch screw is adjusted

so that with the armature latched and the operating
coil de-energized, there will be a gap of between .005
and .015 inch between the electromagnet pole face
and the raised section of the armature which strikes
the pole face. The locking screw should be tightened
securely after making this adjustment. There is a
small amount of clearance between the armature and
its supporting posts, and in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it will go by means of the hand reset. To assure
that the latch will always release the armature the
resulting space between the latch and the latch screw
should be at least .010 inch, and should not be more
than about 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the
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latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased by turning the screw
clockwise 9 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to
strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened.
The pin then should be removed.

A small amount of silicone oil is supplied,at the
factory to the polished and hardened surfaces ofathe
latch screw and the latch plate to minimize wear and
as protection against corrosion. QOil [Shouldwbe re-
applied after any cleaning and reassemblingdof these
parts, and it is desirable also to (renewhthis at the
regular maintenance periods.

If the relay is provided with a coil interrupting
contact, the following points, must be observed to
assure satisfactory operation. ‘With the relay in its
normal operating positionand the armature shifted to
the extreme right, aligmpthé™armature “snap” spring
so that it is at least \1/64%inch in from the right hand
edge of the gmoving “@entact spring. With an .030
inch gap bgtween theyparmature and the lower pole
face of the, electrofmagnet, adjust the bracket by

means of the adjusting screw, until the snap spring
just passes the roller. The latch screw”sheuld be
adjusted so that with the armature in, the)latched
position and the operating coil deenergized’ the gap
between the armature and the lower pole face of the
electromagnet is .010 to .015 inch. With the
armature in this position the,coil interrupting con
tact should be open at least 3/64inch.

All contacts should be, periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of*abrasive material for clean-
ing contacts isWnot recommended, because of the
danger of embedding Small particles in the face of the
soft silver and thisyimpairing the contact.

REPAIRS AND RENEWAL PARTS

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

* ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage

Frequency Closed Gap Open Gap
(Hertz) Watts Volt-Amps Watts Volt-Amps
25 6.8 23 19.6 53
50 9.8 31 17.4 78
A 60 12 37 17.6 92
de 7.8 cold-- 7.8 cold--
dc 6.5 hot-- 6.5 hot--

A Rated voltage is 115 volts or its multiples.

Reset Coil Burdens at Rated Voltage (Multiples)

Frequency Closed Gap Open Gap
(Hertz) Watts Volt-Amps Watts Volt-Amps
25 48 51.6 52 54
50 46 58.2 57 63.8
60 84 104.5 96 112.8
dc 66 cold— 68 cold—
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TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they aré clean and close prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a single primary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applications these
relays may be used directly as primary relays{ Since
the stationary contacts can readily be reverSed so as
to be suitable for either circuit opening, or €ircuit
closing service (although readjustment mayybe re-
quired on the D-C MG-6 relay — see “ADJUSTMENTS
AND MAINTENANCE”) it is unnecessary |to pre-
determine the arrangements of the circuitsifor which
the relay is to be used.

In the usual application of the relay, the armature
resets when the operating coil is‘de-energized. How-
ever, the relays may be_supplied with a latching
mechanism which holds the armature in the operated
position until the latch isjytripped, either by hand or
electrically.

CONSTRUCTION AND OPERATION

The operating el€ctromagnet is at the lower end
of the relay, asjshown in Fig. 1. The stationary iron
circuit is built up of U-shaped punchings. These
are slotted at the outer end of the lower leg to re-
ceive the copper lag loops used to obtain quiet oper-
ation‘en A-C, The operating coil is mounted on this
leg, ofathe punchings. In order to improve the per-
formance of the relay on D-C, the pole face area is
increased by means of an iron plate. This plate is
assembled at the end of the coil and the corners of

NEW INFORMATION

the lamination side plates‘are bent outward, serving
to hold the plate ingplace. The inner end of the upper
leg of the punching ‘assembly is shaped so that the
lower end of the“armature restraining spring can be
hooked over it.

The armature,is made of high-silicon steel. Pro-
jecting sections, on the sides, near the center, act as
knife-edge (bearings and rest on suitably shaped sup-
ports‘whieh are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a“stop-nut on the outer end of this stud is used
to Iimit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the former screws and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature
by two screws. Silver contact buttons are welded on
both sides of these fingers so that they can be used
for either a circuit-opening or a circuit-closing con-
tact. The fingers are assembled on guide pins, be-
tween two springs in such a way that definite spring
compression and contact wipe is assured for either
contact-closing or contact-opening service. Flexible
leads are welded to the contact fingers. Since the
armature assembly has contact fingers both above
and below the bearing points, the armature weight is
partially balanced about the bearings and there is

EFFECTIVE APRIL 1957
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Fig. 1. Front View (Cover Omitted) and Side Viewfof the Type/MG-6 Self Reset Relay in Molded Case.

lesstendency for severe shocks to movethe armature.

The stationary contacts consist of large silver
buttons welded to brackets which can be assembled
so that they close with the moving contacts when the
armature is in either the energized or dé=energized
position. The stationary contact brackets are con-
nected directly to the terminal inserts by, means of
long screws which pass through brass tubes. These
tubes are of such length that the moulded material
of the base is not under direct compression when the
screws are tightened. Therefore, there is always a
tight connection from contactito terminal regardless
of possible shrinkage or otherivariation in the moulded
base material. Thefcontact bracket is held against
its seat by means offa spring ring which is com-
pressed between shoulderS in the base and on the
hexagonal terminal insert.

The construction” of the latch and electrical
reset is shownyin Fig. 2, in which the lower portion
is a partial,front view of the relay in the moulded
case, and the upper portion a top view. In the latter
view,thellatch screw (in the main armature) is in the
energized*position, and the reset armature is free to
béymoved to the right by the tension spring until the

2

hardened latch plate on the reset armature rests
against the tip of the latch screw. Whenthe operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figure.

In some applications of the relay withlatch and
electrical reset, it may be desirable to have the oper-
ating and reset coils deenergized automatically as
soon as they have performed their functions. In the
case of the reset coil this can be accomplished by
connecting the coil through one of the relay “make”
contacts. An auxiliary contact is required to open
the operating coil circuit. This contact, when pro-
vided, is assembled on the lower right-hand side of
the relay, and is held in position by the terminal
screw to which the right-hand coil lead ordinarily
connects. The coil lead is connected to the station-
ary contact stud of the auxiliary contact, and the
end of the moving contact spring is in contact with

P
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the head of the terminal screw. The auXiljary,contact
is closed when the main armature is_open. /When the
armature approaches the closed positiongthe moulded
insulation block strikes the endgof the auxiliary con-
tact spring and causes the contactsyto part with a gap
which is appreciably greater ‘than the travel of the
armature block at the point‘where it strikes the spring.
When this auxiliary contact, is used, a weight is
screwed to the lower end,of the armature to increase
its mass and stabilize eontact action. This contact
will interrupt the coilfcurrent at any rated coil volt-
age, but it d4s not,intended for use in applications
where several times“rated voltage is applied to the
operating ‘¢eilf'in order to reduce the operating time.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close@before other contacts on the same relay
open, A special armature assembly is required to
obtain) such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of th*ee may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
nal schematic diagram for the type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of com-
pletely closed cases, for rear connection. The
moulded base for rear connection is shown in Fig. 1.
The base for front connection is similar except that
there are no terminals projecting in the rear. This
same base is also used as a sub-base when the re-
lays are supplied in the FT22 case.
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CHARACTERISTICS

The type MG-6 relay has an operating time of
approximately 2 cycles on a-c and 5 cycles on d-e
(on a 60 cycle basis) when energized at the rated
voltage. If faster operation is desired and if the ap-
plicationrequires only intermittent energization of the
relay, the operating coils may be energized, at“higher
than rated voltage. Twice rated voltage will'give an
operating time of approximately 1 cycle“on a-c, and
the coil will stand this voltage safelyyfor over two
minutes if 60 cycles or 4 minutes if 25 cycles. The
time of the d-c relay can be reduced to sSlightly over
1 cycle if the coil is energizéd at five times rated
voltage and there is not more than one back contact.
The coil will stand this voltagefor one minute. If
faster time is desired on & d-c relay which must be
energized continuously, the use of a low voltage coil
with a series resistor willjréduce the time. With 10%
of the line voltage across the relay coil and the bal-
ance across a series resistor, the reduced inductance
of the circuit results in an operating time of approxi-
mately 2 cycles:

Reset®eeils are for intermittent duty only and
should not) be energized longer than one minute.

'The telay contacts will close circuits carrying 30

Fig. 54 Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltageslisted:

Current Volts A-C
30 115
20 230
15 460
10 575
Current Volts D-C
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relay for a-c can be used with any
combination of contacts, but the d-c relay cannot have
more than four circuit-opening contacts if the normal
contact pressures and armature travel are maintained.

INSTALLATION

The relays should be mounted on switchboard
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panels or their equivalent in a location free from dirt,

moisture, excessive vibration. and heat., Mount the
relay vertically by means of the four mounting holes

on the flange for semi-flush mounting or /by jmeans of
the rear mounting.stud or studs for projection mount-
ing. Either a mounting stud or theymounting screws
may be utilized for groundinggtheyrelay. The elec-
trical connections may be,made,directly to the termi-
nals by means of screws forysteelypanel mounting or
to the terminal studs furnished with the relay for
thick panel mounting. \\The terminal studs may be
easily removed or inSerted”by locking two nuts on
the stud and then turning the propernut with a wrench.

For detailed "F'T case information refer to
1.L. 41-076.

Relays in“Wthe rear-connected moulded cases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
studymay be used to ground the electromagnet iron.
The, “hexagon-shaped terminal inserts are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relay to the panel. Re-
moval of terminal insert end-play (in the case of

Fig. 7. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

thick-panel mounting) by turning a nut on the terminal
stud tightly against a large diameter washer (not
supplied) at the rear of the panel should not be at-
tempted as this may distort the relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
mounted by four screws through the sides of the base
as indicated in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped from the factory correctly
adjusted for armature travel and for contact follow
and pressure, and it should not be necessary to dis-
turb these adjustments. The relays normally are
shipped with all contacts assembled for circuit-clos-
ing operation. To convert them for circuit-opening
operation, it is necessary merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and tighten the screw. After re-
versing the position of the contact brackets, it may
be necessary to bend them slightly to obtain contact
follows approximately as stated in the fourth para-
graph of this section. On a d-c relay not more than
four contacts can be assembled in the circuit-opening
position if normal contact pressure and travel are

5
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Fig. 8. Outline and Drilling Plan for the Type MG-6| Relay in the Rear Connected Molded Case. See Internal Schematic for

Terminals Supplied. For Reference Only.

maintained.

If a relay has been dismantled /and isybeing re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parpts,mentioned in these
instructions.

The armature stopfnut sheuld be adjusted so that
when the armature is'in gontact'with it the lower edge
of the armature is. 7/26” above the position which it
assumes when the relayisfenergized. When adjusting
the armature spring tension, the locking screw for the
spring adjusting screw is loosened, and this ad-
justing screw,is turned (inward, to reduce the spring
tension) until “the spring barely holds the armature
against the ‘stop'nut. The relay must be in its nprmal
verticalyposition when this adjustment is made, with
all éontacts assembled as circuit-closing. The arm-
ature ‘spring should then be tightened by turning the

6

adjusting screw 4 turns counter-clockwise for a-c
relays or 2 turns for d-c relays, (except 4 turns for
d-c relays with coil-interrupting contacts) and the
locking screws should be tightened. If the relay is
being used with a number of break contacts, it may
be necessary to increase the spring tension to ob-
tain full follow on the break contacts. The adjusting
screw should be turned just enough farther to obtain
full follow.

The follow of the moving contact fingers should
be 3/32"for the make contacts and 1/16" for the break
contacts, measured at the contacts. This can be
checked more conveniently by measuring the travel
of the lower edge of the armature after the contacts
touch. This should be approximately 1/8" for the
make contacts and 3/32" for the break contacts. In
case moving contact fingers have been removed from
their guide pins, it is important that the coil springs

A,
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on the two sides of the fingers be replaced correctly.
The springs which are compressed by circuit-clesing
contacts are approximately three timesyas-strong
as the ones compressed by circuit-opening contacts
and thus they can be readily distingui§hed. The
positions of the two springs are reversed at the two
ends of the relay.

When special contacts jare, supplied for make-
before-break operation, the<‘stationary members of the
special contacts are bent equally toward their re-
spective moving contacts to)obtain “make” at the
point where the “break®”pmoving contact has approxi-
mately 1/ 16" follow before parting from its stationary
contact.

If an @a-c rélay is to be used with a series re-
sistor so that the relay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
.anustybe reduced to about 1-1/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the

impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used with a
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will be
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnecessary to
reduce the spring tension or contact follow.

If the complete armature assembly is to be re-
moved from the relay, the screws which fasten the
lower ends of the moving contact leads to the terminals
should be removed, the armature spring tension ad-
justing screw should be turned in as far. as possible,
and the armature stop nut should be removed. The
upper end of the armature spring should then be
slipped off of the grooved member at the lower end of
the adjusting screw, and the armature should be
lifted off of its bearing carefully so as to avoid dis-
tortion of the coiled leads. The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when the relay base is horizontal and the arma-

7
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ture is on its bearings and approximately at it§
mid-position, the lead terminals will just touch #he
base terminal inserts or be within about 1/8" of that
position. A pair of tweezers on which the endsfare
bent at a right angle to the body, or a similaritogl,
is useful in replacing the upper end of the spring‘in
the groove of the adjusting member. Such 'a tool is
particularly helpful on relays which have anyeleétrical
reset assembly.

On latch-type relays the latch screw is™ adjusted
so that with the ammature latched andgthe operating
coil de-energized, there will be a gap of between .005
and .010 inch between the electromagnet pole face
and the raised section of,the)armature which strikes
the pole face. The loegking Serew should be tightened
securely after making this adjustment. There is a
small amount of clearance bétween the armature and
its supporting posts, and{in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it will goyby ‘means of the hand reset. To assure
that the)lateh)will always release the armature the
resulting ‘'Space between the latch and the latch screw
sheuldtbe at least .005 inch, and should not be more

8

than about 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the
latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased by turning the screw
clockwise 5 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to

i,
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strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened.
The pin then should be removed.

A slight amount of medium viscosity slushing
oil is supplied at the factory to the polished and
hardened surfaces of the latch screw and the latch
plate to minimize wear and as protection against
corrosion. Oil should be reapplied after any cleaning
and reassembling of these parts, and it is desirable
also to renew this at the regular maintenance periods.

If the relay is provided with a coil-interrupting
contact, the following points must be observed to as-
sure satisfactory operation. The latch screw should
be adjusted so that with the armature in the latched
position and the operating coil deenergized, the gap
between the armature and the lower pole face of the
electromagnet is only .005 inch. With the armature in
this position the coil interrupting contact&hould be
open by about 1/16 inch. This gap is adjusted/@t the
factory by varying the number of slotted shims used
between the relay base and the contact supporting
bracket. The two main contacts at the lower“end of
the base should be assembled as ciréuit-opening con-
tacts, and the main armature restraining spring should
have 4 turns tension (see 3rdWparagraph of this
section) for DC as well as foréAC relays. It is neces-
sary also that the L-shapedispring, which carries the
moving member of the coil=interrupting contact have
its sides approximately straight before assembly with

the supporting bracket, and that the angle between the
sides be approximately 80°.

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

REPAIRS AND{RENEWAL PARTS

Repair work4ean be” done most satisfactorily at
the factory. MHowever, interchangeable parts can be
furnished todhe customers who are equipped for doing
repair work. ‘When ordering parts, always give the
completé nameplate data.

ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 6.8 23 19.6 53
50 9.8 31 17.4 178
60 12. 37 17.6 92
D-C 7.8 cold-- 7.8 cold--
D-C 6.5 hot -- 6.5hot -

Reset Coil Burdens at Rated Voltage

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 23 26 24 27
50 18 23 20 25
60 23 32 26 36
D-C 31 cold-- 31 cold--
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INSTALLATION

I.L. 41-753.1A

e OPERATION ¢ MAINTENANCE

INSTRUCTIO RS

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they aré clean and close prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a single primary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applications these
relays may be used directly as primary relays# Since
the stationary contacts can readily be reversed so as
to be suitable for either circuit opening, or“eircuit
closing service (although readjustment mayy, be pe-
quired on the D-C MG-6 relay — see “ADJUSTMENTS
AND MAINTENANCE”) it is unnecessary {6 pre-
determine the arrangements of the cirfeuitsafor which
the relay is to be used.

In the usual application of the relay, the armature
resets when the operating coil is'de-energized. How-
ever, the relays may be Supplied with a latching
mechanism which holds the armature in the operated
position until the latch isytripped, either by hand or
electrically.

CONSTRUCTION"AND OPERATION

The operating eléctromagnet is at the lower end
of the relay, asyshown in Fig. 1. The stationary iron
circuit is built up of U-shaped punchings. These
are slotted at the outer end of the lower leg to re-
ceive the copper lag loops used to obtain quiet oper-
ation‘en A-C, The operating coil is mounted on this
leg ofythe punchings. In order to improve the per-
formance of the relay on D-C, the pole face area is
increased by means of an iron plate. This plate is
assembled at the end of the coil and the corners of

SUPERSEDES I.L. 41-753.1

*Denotes change from superseded issue.

the lamination side plates“are bent outward, serving
to hold the plate in place. The inner end of the upper
leg of the punching ‘assembly is shaped so that the
lower end of the“armature restraining spring can be
hooked over it.

The armature,is made of high-silicon steel. Pro-
jecting sections, on the sides, near the center, act as
knifesedge (bearings and rest on suitably shaped sup-
ports‘whieh are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a“stop-nut on the outer end of this stud is used
to 1imit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the former screws and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature
by two screws. Silver contact buttons are welded on
both sides of these fingers so that they can be used
for either a circuit-opening or a circuit-closing con-
tact. The fingers are assembled on guide pins, be-
tween two springs in such a way that definite spring
compression and contact wipe is assured for either
contact-closing or contact-opening service. Flexible
leads are welded to the contact fingers. Since the
armature assembly has contact fingers both above
and below the bearing points, the armature weight is
partially balanced about the bearings and there is

EFFECTIVE OCTOBER 1958



TYPE MG-6 RELAY

COVER STUD LATCH SCREW TERMINALS FOR FRONT-

\ V(WHEN USED) / CONNECTED RELAY

/ I
!

COVER STUD AND NUT

STATIONARY CONTACT
(REVERSIBLE FOR
“MAKE"” OR “BREAK”)

5n SILVER CONTACTS
LAl MOVING CONTACT

(@
bj_

LOCKING PLATE BUSHING SPRING HEX. TERMINAL
RING BUSHING
MOULDED SUPPORTS
FOR RESET LEVER
T
(0 Hicnzozaanaamrzonraanoa

5) FINGER

)

PIN AND SPRINGS

I~ LOCKING SCREW FOR
LATCH AND ARMATURE
SPRING ADJ. SCREWS

ADJUSTING SCREW FOR
ARM. SPRING TENSION

COVERGLASS
- ARMATURE BEARING
- —
NAMEPLATE

D ELECTROMAGNET

&==J 1 [
Sl —
| | T

— LU
4 Q ARMATURE
@'\*7/; MOULDED COVER —
- LA [~——— NUT FOR ADJUSTING

W L ARMATURE TRAVEL
~ £ ] iL ~—  MOULDED BASE
T
COVER HOLDING \\ OPERATING COIL

cLP ARMATURE

CONTACT FINGER GUIDE I

—

PUNCHINGS ———————— | |

[}

./~ ARMATURE SPRING

BASE TERMINAL (OMITTED

MOULDED COVER ON FRONT-CONN. RELAYS

Fig. 1. Front View (Cover Omitted) and Side View'of the Tiype/MG-6 Self Reset Relay in Molded Case.

lesstendency for severe shocks to movethe armature.

The stationary contacts consist of large silver
-uttons welded to brackets which can be assembled
so that they close with the moving contacts when the
armature is in either the energized or dé:energized
position. The stationary contact brackets are con-
nected directly to the terminal inserts bymeans of
long screws which pass through brass tubes. These
tubes are of such length that the moulded material
of the base is not under direct compression when the
screws are tightened. Therefore, there is always a
tight connection from contactijto terminal regardless
of possible shrinkage grotherivariation in the moulded
base material. Thefcontact bracket is held against
its seat by means offa spfing ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction” of the latch and electrical
reset is shownjin Fig. 2, in which the lower portion
is a partial,froent view of the relay in the moulded
case, and the upper portion a top view. In the latter
viewgthedllatch screw (in the main armature) is in the
energized*position, and the reset armature is free to
béymoved to the right by the tension spring until the

2

hardened latch plate on the reset armature rests
against the tip of the latch screw. When the operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figure.

In some applications of the relay with latch and
electrical reset, it may be desirable to have the oper-
ating and reset coils deenergized automatically as
soon as they have performed their functions. In the
case of the reset coil this can be accomplished by
connecting the coil through one of the relay “make”
contacts. An auxiliary contact is required to open
the operating coil circuit. This contact, when pro-
vided, is assembled on the lower right-hand side of
the relay, and is held in position by the terminal
screw to which the right-hand coil lead ordinarily
connects. The coil lead is connected to the station-
ary contact stud of the auxiliary contact, and the
end of the moving contact spring is in contact with

Sy,
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the head of the terminal screw. The auxiliaryycontact
is closed when the main armature issopen. 4When the
armature approaches the closed position{ithe moulded
insulation block strikes the end4ef thegauxiliary con-
tact spring and causes the contactsito part with a gap
which is appreciably greatér than the travel of the
armature block at the point where,it strikes the spring.
When this auxiliary contacty is used, a weight is
screwed to the lower endyof the armature to increase
its mass and stabilize/contact action. This contact
will interrupt the coil current at any rated coil volt-
age, but it4is notyintended for use in applications
where seyeral dimes rated voltage is applied to the
operating coil in ofder to reduce the operating time.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close“before other contacts on the same relay
openy A special armature assembly is required to
obtain )such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
nal schematic diagram for the type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of com-
pletely closed cases, for rear connection. The
moulded base for rear connection is shown in Fig. 1.
The base for front connection is similar except that
there are no terminals projecting in the rear. This
same base is also used as a sub-base when the re-
lays are supplied in the FT22 case.
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CHARACTERISTICS

The type MG-6 relay has an operating time of
approximately 2 cycles on a-c and 5 cycles on d<e
(on a 60 cycle basis) when energized at the rated
voltage. If faster operation is desired and if theyap-
plicationrequires only intermittent energization of the
relay, the operating coils may be energizedyat higher
than rated voltage. Twice rated voltage,will ‘give an
operating time of approximately 1 c¥yele on,a-c, and
the coil will stand this voltage safelyfor,over two
minutes if 60 cycles or 4 minutes Aif 25 €ycles. The
time of the d-c relay can be reduced,tosslightly over
1 cycle if the coil is energized at.five times rated
voltage and there is not mere than one back contact.
The coil will stand this voltage for one minute. If
faster time is desired onda d-c relay which must be
energized continuouslyjthe use of a low voltage coil
with a series resistor will'réduce the time. With 10%
of the line voltage across the relay coil and the bal-
ance across a series resistor, the reduced inductance
of the circuit fesults in an operating time of approxi-
mately 2 cyeles.

Reset coils, are for intermittent duty only and
shouldynotibe energized longer than one-half minute.

The, relay contacts will close circuits carrying 30

Fig. 50 Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltageslisted:

Current Volts A-C
30 115
20 230
15 460
10 575
Current Volts D-C
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relay for a-c can be used with any
combination of contacts, but the d-c relay cannot have
more than four circuit-opening contacts if the normal
contact pressures and armature travel are maintained.

INSTALLATION

The relays should be mounted on switchboard

P N
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panels or their equivalent in a location free, fromydirt,

moisture, excessive vibration. and heats, Mount the
relay vertically by means of the four /mounting holes

on the flange for semi-flush mounting, orl by/means of
the rear mounting'stud or studs for projection mount-
ing. Either a mounting stud orgtheymounting screws
may be utilized for grounding theWrelay. The elec-
trical connections may bé,madeydirectly to the termi-
nals by means of screws forjsteel’ panel mounting or
to the terminal studs /furnished with the relay for
thick panel mounting. "\, The terminal studs may be
easily removed orginserted by locking two nuts on
the stud and then turning the proper nut with a wrench.

For detailed “ET case information refer to
I.L. 41-076.

Relays in“the rear-connected moulded cases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
study may be used to ground the electromagnet iron.
The, hexagon-shaped terminal inserts are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relay to the panel. Re-
moval of terminal insert end-play (in the case of

Fig. 7. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

thick-panel mounting) by turning a nut on the terminal
stud tightly against a large diameter washer (not
supplied) at the rear of the panel should not be at-
tempted as this may distort the relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
mounted by four screws through the sides of the base
as indicated in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped from the factory correctly
adjusted for armature travel and for contact follow
and pressure, and it should not be necessary to dis-
turb these adjustments. The relays normally are
shipped with all contacts assembled for circuit-clos-
ing operation. To convert them for circuit-opening
operation, it is necessary merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and tighten the screw. After re-
versing the position of the contact brackets, it may
be necessary to bend them slightly to obtain contact
follows approximately as stated in the fourth para-
graph of this section. On a d-c relay not more than
four contacts can be assembled in the circuit-opening
position if normal contact pressure and travel are

5
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Fig. 8. Outline and Drilling Plan for the Type MG-6 Relay in'the Rear Connected Molded Case. See Internal Schematic for

Terminals Supplied. For Reference Only.

maintained.

If a relay has been dismantled and,is being re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts‘mentioned in these
instructions.

The armature stopfnut should be adjusted sa that
when the armature i$ in contact with it the lower edge
of the armature is. 7/16” above the position which it
asstimes when the relay is“energized. When adjusting
the armature spring tension, the locking screw for the
spring adjusting scréw is loosened, and this ad-
justing screw ‘is turned (inward, to reduce the spring
tension) untilythe spring barely holds the armature
against the,stop nut. The relay must be in its nprmal
vertical position when this adjustment is made, with
all contaets assembled as circuit-closing. The arm-
attirenspring should then be tightened by turning the

adjusting screw 4 turns counter-clockwise for a-c
relays or 2 turns for d-c relays, (except 4 turns for
d-c relays with coil-interrupting contacts) and the
locking screws should be tightened. If the relay is
being used with a number of break contacts, it may
be necessary to increase the spring tension to ob-
tain full follow on the break contacts. The adjusting
screw should be turned just enough farther to obtain
full follow.

The follow of the moving contact fingers should
be 3/32" for the make contacts and 1/16" forthe break
contacts, measured at the contacts. This can be
checked more conveniently by measuring the travel
of the lower edge of the armature after the contacts
touch. This should be approximately 1/8" for the
make contacts and 3/32" for the break contacts. In
case moving contact fingers have been removed from
their guide pins, it is important that the coil springs
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on the two sides of the fingers be replacedycorrectly.
The springs which are compressed by circuit-elosing
contacts are approximately three timés /s, strong
as the ones compressed by circuit-opening contacts
and thus they can be readily distinguished. The
positions of the two springs are reversed at the two
ends of the relay.

When special contacts)are “supplied for make-
before-break operation, thegstationary members of the
special contacts are bent edqually toward their re-
spective moving contactsWtosobtain “make” at the
point where the “break’¢meving contact has approxi-
mately 1/16" follow before'parting from its stationary
contact.

If an a-e¢,relay is to be used with a series re-
sistor so that the s#elay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
.nust be reduced to about 1-1/2 turns and the follow
of the“stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be’used as break contacts. Because of the low relay
impedance with armature open as compared to the

impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used with a
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will be
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnecessary to
reduce the spring tension or contact follow.

If the complete armature assembly is to be re-
moved from the relay, the screws which fasten the
lowerends of the moving contact leads to the terminals
should be removed, the armature spring tension ad-
justing screw should be turned in as far as possible,
and the armature stop nut should be removed. The
upper end of the armature spring should then be
slipped off of the grooved member at the lower end of
the adjusting screw, and the armature should be
lifted off of its bearing carefully so as to avoid dis-
tortion of the coiled leads. The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when the relay base is horizontal and the arma-
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ture is on its bearings and approximately at its
mid-position, the lead terminals will just touch“the
base terminal inserts or be within about 1/8" of that
position. A pair of tweezers on which the ends are
bent at a right angle to the body, or a similar‘tool,
is useful in replacing the upper end of the/spring in
the groove of the adjusting member. Such ‘@ tool is
particularly helpful on relays which havefan“electrical
reset assembly.

On latch-type relays the latchgscrewy,ds adjusted
so that with the armature latched and)\the operating
coil de-energized, there will besa gapy0f between .005
and .010 inch between the (electromagnet pole face
and the raised section ofythe‘armature which strikes
the pole face. The locking seérew should be tightened
securely after making this adjustment. There is a
small amount of clearancebetween the armature and
its supporting posts, and in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it willygosby means of the hand reset. To assure
that thejlatch will always release the armature the
resultingsSpace between the latch and the latch screw
should be at least .005 inch, and should not be more

8

than about 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the
latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased by turning the screw
clockwise 5 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to
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strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened.
The pin then should be removed.

A slight amount of medium viscosity slushing
oil is supplied at the factory to the polished and
hardened surfaces of the latch screw and the latch
plate to minimize wear and as protection against
corrosion. Oil should be reapplied after any cleaning
and reassembling of these parts, and it is desirable
also to renew this at the regular maintenance periods.

If the relay is provided with a coil-interrupting
contact, the following points must be observed to as-
sure satisfactory operation. The latch screw should
be adjusted so that with the armature in the latched
position and the operating coil deenergized, the gap
between the armature and the lower pole face of the
electromagnet is only .005 inch. With the armature in
this position the coil interrupting contact gShould be
open by about 1/16 inch. This gap is adjustedyat the
factory by varying the number of slotted shims used
between the relay base and the contact Supporting
bracket. The two main contacts at the lower ‘énd of
the base should be assembled as cirguit-opening con-
tacts, and the main armature restraining spring should
have 4 turns tension (see 3rd“paragraph of this
section) for DC as well as for AC relays. It is neces-
sary also that the L-shaped¥springy,which carries the
moving member of the coid=interrupting contact have
its sides approximately straight, before assembly with

the supporting bracket, and that the angle between the
sides be approximately 80°.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not recommended, because of the
danger of embedding smallyparticles in the face of the
soft silver and this impairingythe contact.

REPAIRS AND (RENEWAL PARTS

Repair work €©an be¥done most satisfactorily at
the factory. However; interchangeable parts can be
furnished to the custemers who are equipped for doing
repair work. When ordering parts, always give the
complete/nameplate data.

ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts  Volt-Amps
25 6.8 23 19.6 53
50 9.8 31 17.4 78
A 60 15 35.5 19 96.5
D-C 7.8 cold-- 7.8 cold--
D-C 6.5 hot -- 6.5 hot -

A Rated voltage is 120 volts or its multiples.

Reset Coil Burdens at Rated Voltage (Multiples)

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 48 51.6 52 54
50 46 58.2 57 63.8
60 84 104.5 96 112.8

D-C 66 cold-- 68 cold--
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TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

CAUTION Before putting relays into service, remove
all blocking which may have been inserted for the
purpose of securing the parts during shipment, make
sure that all moving parts operate freely, inspect the
contacts to see that they aré clean and close prop-
erly, and operate the relay to check the settings and
electrical connections.

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a single primary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applications_these
relays may be used directly as primary relays. Since
the stationary contacts can readily be reversed 8o as
to be suitable for either circuit openingyor “circuit
closing service (although readjustment mayybe ‘re-
quired on the D-C MG-6 relay — see “ADJUSTMENTS
AND MAINTENANCE”) it is unnecessary,/ to pre-
determine the arrangements of the €ircuits for which
the relay is to be used.

In the usual application ofdthe relay, the armature
resets when the operating coil is“d@2-energized. How-
ever, the relays may bemsupplied with a latching
mechanism which holds {the armature in the operated
position until the latch,isWripped, either by hand or
electrically.

CONSTRUCTION AND OPERATION

The operating electromagnet is at the lower end
of the relay, asishown in F'ig. 1. The stationary iron
circuit is built up of U-shaped punchings. These
are slotted at the outer end of the lower leg to re-
ceive the copper lag loops used to obtain quiet oper-
ation“on A-C, The operating coil is mounted on this
leg) of ‘the punchings. In order to improve the per-
formance of the relay on D-C, the pole face area is
increased by means of an iron plate. This plate is
assembled at the end of the coil and the corners of

SUPERSEDES 1.L. 41-753.1A

*Denotes change from superseded issue.

the lamination side plates'are bent outward, serving
to hold the plate inyplace.4The inner end of the upper
leg of the punching assembly is shaped so that the
lower end of the “armature restraining spring can be
hooked over (it.

The armature)is made of high-silicon steel. Pro-
jecting sections on the sides, near the center, act as
knife-edge bearings and rest on suitably shaped sup-
portsWwhich are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and,a stop-nut on the outer end of this stud is used
to limit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the former screws and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature
by two screws. Silver contact buttons are welded on
both sides of these fingers so that they can be used
for either a circuit-opening or a circuit-closing con-
tact. The fingers are assembled on guide pins, be-
tween two springs in such a way that definite spring
compression and contact wipe is assured for either
contact-closing or contact-opening service. Flexible
leads are welded to the contact fingers. Since the
armature assembly has contact fingers both above
and below the bearing points, the armature weight is
partially balanced about the bearings and there is

EFFECTIVE MARCH 1959
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less tendency for severe shocks to move the armature.

The stationary contacts consist of large silver
buttons welded to brackets which can be assembled
so that they close with the moving contaéts when the
armature is in either the energized or de-energized
position. The stationary contact brackets are’con-
nected directly to the terminal inserts, by ‘means of
long screws which pass through brass tubeS. These
tubes are of such length that the moulded material
of the base is not under direct eompressSion when the
screws are tightened. Therefore, there is always a
tight connection from contaet toypterminal regardless
of possible shrinkage @r other variation in the moulded
base material. The{contact bracket is held against
its seat by means of“a, spring ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction of the latch and electrical
reset is shown in Fig. 2, in which the lower portion
is a partial ‘front” view of the relay in the moulded
case, and, the®upper portion a top view. In the latter
view,¢the latch screw (in the main armature) is in the
energized position, and the reset armature is free to
be ‘moved to the right by the tension spring until the

2

hardened latch plate on the reset armature rests
against the tip of the latch screw. Whenthe operating
coii is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figure.

In some applications of the relay with latch and
electrical reset, it may be desirable to have the oper-
ating and reset coils deenergized automatically as
soon as they have performed their functions. In the
case of the reset coil this can be accomplished by
connecting the coil through one of the relay “make”
contacts. An auxiliary contact is required to open
the operating coil circuit. This contact, when pro-
vided, is assembled on the lower right-hand side of
the relay, and is held in position by the terminal
screw to which the right-hand coil lead ordinarily
connects. The coil lead is connected to the station-
ary contact stud of the auxiliary contact, and the
end of the moving contact spring is in contact with

Sy
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the head of the terminal screw. The_auxiliary contact
is closed when the main armature is open. When the
armature approaches the closed,position, the moulded
insulation block strikes the end of,the auxiliary con-
tact spring and causes the contacts to part with a gap
which is appreciably gréater than the travel of the
armature block at the péint where it strikes the spring.
When this auxiliary ecentact is used, a weight is
screwed to the lower-end of the armature to increase
its mass and ¢stabilize contact action. This contact
will interrupt theycoil®current at any rated coil volt-
age, but At ispnot“intended for use in applications
where several tim€s rated voltage is applied to the
operating coil, in order to reduce the operating time.

In certain applications of the type MG-6 relay, it
may be désirable to have one or more of the con-
tacts close before other contacts on the same relay
open., A special armature assembly is required to
obtain such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
nal schematic diagram for the type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of com-
pletely closed cases, for rear connection. The
moulded base for rear connection is shown in Fig. 1.
The base for front connection is similar except that
there are no terminals projecting in the rear. This
same base is also used as a sub-base when the re-
lays are supplied in the FT22 case.
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CHARACTERISTICS

The type MG-6 relay has an operating time of
approximately 2 cycles on a-c and 5 cycles on déc
(on a 60 cycle basis) when energized at the rated
voltage. If faster operation is desired and if the ap-
plicationrequires only intermittent energization ‘of the
relay, the operating coils may be energizedpat higher
than rated voltage. Twice rated voltage will give an
operating time of approximately 1 cyclejon afe, and
the coil will stand this voltage safely for<over two
minutes if 60 cycles or 4 minutes if( 25 cycles. The
time of the d-c relay can be reduced, to"slightly over
1 cycle if the coil is energized at five times rated
voltage and there is not moreithanwene back contact.
The coil will stand thiS voltageifor one minute. If
faster time is desiredien & d-cfrelay which must be
energized continuously, the,use of a low voltage coil
with a series resistor will reduce the time. With 10%
of the line voltage across the relay coil and the bal-
ance across a series resistor, the reduced inductance
of the circuit results in an operating time of approxi-
mately 2 cycles.

Reset ‘¢oils "are for intermittent duty only and
should notwbe)energized longer than one-half minute.

The relay contacts will close circuits carrying 30

Fig. 5, Intetnal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltages listed:

Current Volts A-C
30 115
20 230
15 460
10 575
Current Volts D-C
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relay for a-c can be used with any
combination of contacts, but the d-c relay cannot have
more than four circuit-opening contacts if the normal
contact pressures and armature travel are maintained.

INSTALLATION

The ielays should be mounted on switchboard

;Ma;h
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Fig. 6. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in FT22 Case.

panels or their equivalent in a location free from dirt,

moisture, excessive vibration. and heat. Moeunt the
relay vertically by means of the four mounting holes

on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for pr@jection mount-
ing. Either a mounting stud or the, mounting screws
may be utilized for grounding the,relay. The elec-
trical connections may besmade directly to the termi-
nals by means of screws"for, steel panel mounting or
to the terminal studs furnished with the relay for
thick panel mounting:), The terminal studs may be
easily removed cr inserted by locking two nuts on
the stud and then turning the proper nut with a wrench.

For JdetailedBFT case information refer to
1.L. 41-0%6.

Relays 1n the rear-connected moulded cases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
stud may be used to ground the electromagnet iron.
The )\ hexagon-shaped terminal inserts are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relay to the panel. Re-
moval of terminal insert end-play (in the case of

Fig. 7. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

thick-panel mounting) by turning a nut on the terminal
stud tightly against a large diameter washer (not
supplied) at the rear of the panel should not be at-
tempted as this may distort the relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
mounted by four screws through the sides of the base
as indicated in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped from the factory correctly
adjusted for armature travel and for contact follow
and pressure, and it should not be necessary to dis-
turb these adjustments. The relays normally are
shipped with all contacts assembled for circuit-clos-
ing operation. To convert them for circuit-opening
operation, it is necessary merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and tighten the screw. After re-
versing the position of the contact brackets, it may
be necessary to bend them slightly to obtain contact
follows approximately as stated in the fourth para-
graph of this section. On a d-c relay not more than
four contacts can be assembled in the circuit-opening
position if normal contact pressure and travel are

5
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Fig. 8. Outline and Drilling Plan for the Type MG-6 Reldy in'fhe Rear Connected Molded Case. See Internal Schematic for

Terminals Supplied. For Reference Only.

maintained.

If a relay has been dismantled andyis being re-
assembled, the following adjustmentS should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts®mentioned in these
instructions.

The armature stop siut should be adjusted so that
when the armature isdin contact with it the lower edge
of the armature is. 7/16” above the position which it
assumes when the relay is‘énergized. When adjusting
the armature spring tension, the locking screw for the
spring adjusting screw is loosened, and this ad-
justing screw 1s turned (inward, to reduce the spring
tension) untily,the spring barely holds the armature
against the stop nut. The relay must be in its nprmal
vertical pesition when this adjustment is made, with
all contaets, assembled as circuit-closing. The arm-
atureyspring should then be tightened by turning the

adjusting screw 4 turns counter-clockwise for a-c
relays or 2 turns for d-c relays, (except 4 turns for
d-c relays with coil-interrupting contacts) and the
locking screws should be tightened. If the relay is
being used with a number of break contacts, it may
be necessary to increase the spring tension to ob-
tain full follow on the break contacts. The adjusting
screw should be turned just enough farther to obtain
full follow.

The follow of the moving contact fingers should
be 3/32" for the make contacts and 1/16" for the break
contacts, measured at the contacts. This can be
checked more conveniently by measuring the travel
of the lower edge of the armature after the contacts
touch. This should be approximately 1/8" for the
make contacts and 3/32" for the break contacts. In
case moving contact fingers have been removed from
their guide pins, it is important that the coil springs
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Fig. 9. Outline and Drilling Plan for the Type MG-6 Reldy in,the Front Connected Molded Case. See Internal Schematic for

Terminals Supplied. For Reference Only,

on the two sides of the fingers be replaced correctly.
The springs which are compressed by circuit-closing
contacts are approximately three timésWYas “Strong
as the ones compressed by circuit-opening contacts
and thus they can be readily disting@isheds The
positions of the two springs are reveréed at the two
ends of the relay.

When special contactsgareypsupplied for make-
before-break operation, the ‘stationary members of the
special contacts are bent egually toward their re-
spective moving contacts, to/obtain “make” at the
point where the “bre@k” moving contact has approxi-
mately 1/ 16" follow ‘before parting from its stationary
contact.

If an @-c relay is to be used with a series re-
sistor so that the felay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
.nustibe reduced to about 1-1/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the

impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used with a
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will be
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnecessary to
reduce the spring tension or contact follow.

If the complete armature assembly is to be re-
moved from the relay, the screws which fasten the
lower ends of the moving contact leads to the terminals
should be removed, the armature spring tension ad-
justing screw should be turned in as far as possible,
and the armature stop nut should be removed. The
upper end of the armature spring should then be
slipped off of the grooved member at the lower end of
the adjusting screw, and the armature should be
lifted off of its bearing carefully so as to avoid dis-
tortion of the coiled leads. The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when the relay base is horizontal and the arma-

7
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ture is on its bearings and approximately at its than about 1/64". This should also be checked elec-
mid-position, the lead terminals will just touch‘the trically if electrical reset is provided. Some change
base terminal inserts or be within about 1/8" of that of this gap can be made by loosening the mounting
position. A pair of tweezers on which the ends are screws in the relay base and moving the latch support
bent at a right angle to the body, or a similar‘tool, in the desired direction. The gap also can be changed
is useful in replacing the upper end of the/spring in by loosening the two screws which hold the moving
the groove of the adjusting member. Such ‘@ tool is contact insulation block to the armature and shifting
particularly helpful on relays which havegantelectrical the armature in the desired direction.

reset assem»ly.
On electrical reset relays, the tension of the

On latch-"ype relays the latchgscrew,ds adjusted spring which draws the reset armature toward the
so that with the armature latched and)\the operating latch screw must be adjusted if these parts are being
coil de-energized, there will be_a gap,of between .005 reassembled. The locking screw (Fig. 2) is screwed
and .010 inch between the (electromagnet pole face out until its head clears the head of the adjusting
and the raised section ofytheyarmature which strikes screw. The main armature is then held completely
the pole face. The locking serew should be tightened closed and against its right hand support, and the
securely after making this adjustment. There is a latch spring tension adjusting screw is turned un-
small amount of clearance between the armature and til the latch barely touches the stop projecting from
its supporting posts, and" in order to insure proper the cent>r of the latch screw. Then the latch spring

operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring

tension .hould be increased by turning the screw
clockwise 5 turns, and the locking screw should be

tightened.
or reset armature should be moved to the left as far
as it will, goyby means of the hand reset. To assure If either the core nut of the electrical reset as-
that thejlatch will always release the armature the sembly or the screws which mount its armature have
resulting,sSpace between the latch and the latch screw been loosened, the relative positions of the core and
should‘be at least .005 inch, and should not be more plunger may shift sufficiently to cause the plunger to

8
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strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened.
The pin then should be remov ed.

A slight amount of medium viscosity slushing
oil is supplied at the factory to the polished and
hardened surfaces of the latch screw and the latch
plate to minimize wear and as protection against
corrosion. Oil should be reapplied after any cleaning
and reassembling of these parts, and it is desirable
also to renew this at the regular maintenance periods.

If the relay is provided with a coil-interrupting
contact, the following points must be observed to as-
sure satisfactory operation. The latch screw should
be adjusted so that with the armature in the latched
position and the operating coil deenergized, the gap
between the armature and the lower pole facegof.the
electromagnet is only .005 inch. With the armature in
this position the coil int'errupting contact sheuld be
open by about 1/16 inch. This gap is adjusted atythe
factory by varying the number of slottedgshimshyused
between the relay base and the conta¢t Supporting
bracket. The two main contacts at the lower end of
the base should be assembled as circuit-6pening con-
tacts, and the main armature restraining,spring should
have 4 turns tension (see 3fd paragraph of this
section) for DC as well as for» AC)relays. It is neces-
sary also that the Li~-shaped spring ‘which carries the
moving member of the coil-interrupting contact have
its sides approximately straight before assembly with

the supporting bracket, and that the anglesbetween the
sides be approximately 80°.

All contacts should be periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not réeommended, because of the
danger of embedding small parti€les in the face of the
soft silver and this impairing the contact.

REPAIRS AND RENEWAL PARTS

Repair work can,be done most satisfactorily at
the factory. A(Howeyer, interchangeable parts can be
furnished to theycustomers who are equipped for doing
repair work., 3 When ordering parts, always give the
complete'nameplate data.

ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts  Volt-Amps
25 6.8 23 19.6 53
S0 9.8 31 17.4 78
A 60 15 35.5 19 96.5
D-C 7.8 cold-- 7.8 cold--
D-C 6.5 hot -- 6.5 hot -

A Rated voltage is 120 volts or its multiples.

Reset Coil Burdens at Rated Voltage (Multiples)

Frequency Closed Gap Open Gap
(cycles) Watts Vol t-Amps Watts Vol t-Amps
25 48 51.6 52 54
50 46 58.2 57 63.8
60 84 104.5 96 112.8

D-C 66 cold-- 68 cold--
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Westinghouse L. 41-753/1D
INSTALLATION e OPERATION ¢ MAINTENANCE

INSTRUCTIOXNS

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

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

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a singleprimary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applications these
relays may be used directly as primary relags. Since
the stationary contacts can readily be reversediso as
to be suitable for either circuit opening orjycireuit
closing service (although a slight increasenin spring
tension may be required on the D-C MG-6 rclay — see
“ADJUSTMENTS AND MAINTENANCE”)®it is un-
necessary to predetermine the) arrangements of the
circuits for which the relay is to,beyused.

In the usual applicationief theyrelay, the armature
resets when the operating coil“is de-energized. How-
ever, the relays may be supplied with a latching
mechanism which holds the, armature in the operated
position until the latchdsgstripped, either by hand or
electrically.

An operating coil“eutoff contact can be supplied
with the electric-reset type, where an intermittent
duty coil is required for faster than normal operation,
but where the operating coil circuit must be contin-
uously. An operating coil, rated at 199 of supply
rating may bé’applied, with a maximum duty of 10,000
operations. (e.g. 24 volt coil on 125 volt dc circuit)

CONSTRUCTION AND OPERATION
The operating electromagnet is at the lower end

SUPERSEDES I.L. 41-753.1C

*Denotes change from superseded issue.

of therelay, as shown in Edg. 1. The stationary iron
circuit is built up ofpU-shaped punchings. These
are slotted at thejouter end of the lower leg to re-
ceive the copperilag loops used to obtain quiet oper-
ation on A-C,) The ‘operating coil is mounted on this
leg of the “punchings. In order to improve the per-
formance of the relay on D-C, the pole face area is
increased by'means of an iron plate. This plate is
assembledpat the end of the coil and the corners of
the lTamination side plates are bent outward, serving
to hold the plate in place. The inner end of the upper
leg,of the punching assembly is shaped so that the
lower end of the armature restraining spring can be
hooked over it.

The armature is made of high-silicon steel. Pro-
jecting sections on the sides, near the center, act as
knife-edge bearings and rest on suitably shaped sup-
ports which are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a stop-nut on the outer end of this stud is used
to limit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the former screws and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature

EFFECTIVE MAY 1961
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Fig. 1. Front View (Cover Omitted) and Side View of the MG-6 Electric & Hand Reset Relay in Molded Case.
rod, 2 — stationary contact, 3 — moving contact, 4 £ moving contact spring assembly, 5 — latch adjustment screw, 6 —

adjusting screw for armature spring tension, 7 — reset coil, 8 — operating coil, 9 — optional operating coil cut-off con=

tact.

by two screws. Silver contact buttons are onf{both
sides of these fingers so that they can be used (for
either a circuit-opening or a circuit-closing eon-
tact. The fingers are assembled on guide pins,/be-
tween two springs in such a way that définite spring
compression and contact wipe is assured for either
contact-closing or contact-opening serxice.® Flexible
leads assemblies are welded to the contact fingers.
Since the armature assembly has ‘eontact fingers both
above and below the bearing™points, the armature
weight is partially balanced about) the bearings and
there is less tendencyyforseveresshocks to move the
armature.

The stationary contact§ consist of large silver
buttons welded to brackets which can be assembled
so that they close with the moving contacts when the
armature is in eithef)the energized or de-energized
position. The stationary contact brackets are con-
nected direetlyato the terminal inserts by means of
long screws“which pass through brass tubes. These
tubes are of such length that the moulded material
of the base is not under direct compression when the
sCrewsvare tightened. Therefore, there is always a

tight connection from contact to terminal regardless
of possible shrinkage orother variation in the moulded
base material. The contact bracket is held against
its seat by means of a spring ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction of the latch and electrical
reset is shown in Fig. 2, in which the lower portion
is a partial front view of the relay in the moulded
case, and the upper portion a top view. In the latter
view, the latch screw (in the main armature) is in the
energized position, and the reset armature is free to
be moved to the right by the tension spring until the
hardened latch plate on the reset armature rests
against the tip of the latch screw. Whenthe operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figure.

1 — Reset push

cena®
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Fig. 2. Detail Views of the Latch and Electrical Reset of
the Type MG-6 Relay.

In some applications of the relay with latch and
electrical reset, it may be desirablefto haverthe oper-
ating and reset coils deenergized \automatically as
soon as they have performed theirpfunctions. In the
case of the reset coil this can be accomplished by
connecting the coil through ene “of, the relay “make”
contacts. An auxiliary .ontactsis required to open
the operating coil circuit. This contact, when pro-
vided, is assembled_on, themlower right-hand side of
the relay, and is held in position by the terminal
screw to which“the“right-hand coil lead ordinarily
connects. AThe coil“lead is connected to the moving
contact of thedauxiliary contact, and the end of the
stationary contact bracket is in contact with the
head of the terminal screw. The auxiliary contact is
closed when the main armature is open. When the
armature approaches the closed position, the spring
on the molded insulation block snaps off the roller
and“causes the contacts to open and interrupt the
operating coil current. When this auxiliary contact
is used, a weight is screwed to the lower end of the
armature to increase its mass and stabilize contact
action. This contact will interrupt the coil current

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

at up to five times rated coil voltage.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close before other contacts on the same relay
open. A special armature assembly is required to
obtain such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection
of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
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Fig. 4. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in Molded Case.

nal schematic diagram for the type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of ¢om#
pletely closed cases, for rear connection._, The
moulded base for rear connection is shown in Fig.€l.
The base for front connection is similar except that
there are no terminals projecting in thefreary, This
same base is also used as a sub-base when the re-
lays are supplied in the F'T22 case.

CHARACTERISTICS

The type MG-6 relay “has“angoperating time of
approximately 2 cyclés on a-¢,and 5 cycles on d-c
(on a 60 cycle basis) when energized at the rated
voltage.

If faster operation is desired and if the applica-
tion requires only intermittent energization of the
relay, the opetating coils may be energized at higher
than rated voltage. (1) Twice rated voltage will give
an operating time“of approximately 1 cycle on a-c, and
the coiltwill™stand this voltage safely for over two
minut €Snif 960 cycles of 4 minutes if 25 cycles. (2)
Thentime, of the d-c relay can be reduced to slightly

Fig. 5. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

over 1 cycle if the coil is energized at five times
rated voltage. The coil will stand this voltage for one
minute. If faster time is desired on a d-c relay which
must be energized continuously, the use of a low
voltage coil with a series resistor will reduce the
time. With 109 of the line voltage across the relay
coil and the balance across a series resistor, the
reduced inductance of the circuit results in an opera-
ting time of approximately 2 cycles. The time of
operation may be reduced to approximately one cycle
by applying 4 or 5 timesrated d-c voltage to the coils
through the coil interrupting contact.

Reset coils are for intermittent duty only and
should not be energized longer than one-half minute.

The relay contacts will close circuits carrying 30

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltageslisted:

Current Volts A-C
30 115
20 230
15 460
10 575

- rq;wiw d
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Fig. 6. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in FT22 Case.

Current Volts D-C
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relayffor a-c'can be used with any
combination of contacts,, but/the d-c relay can have
up to four circuit-opening contacts with the normal
operating spring adjustment. With more than four the
operating spring shouldwbe adjusted to give the correct
back contact foldow.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,
moisture, excessive vibration. and heat. Mount the
relayyvertically by means of the four mounting holes
on. the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the relay. .The elec-

Fig. 7. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

trical connections may be made directly to the termi-
nals by means of screws for steel panel mounting or
to the terminal studs furnished with the relay for
thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the stud and thenturning the proper nut with a wrench.

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

Relays in the rear-connected moulded cases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
stud may be used to ground the electromagnet iron.
The hexagon-shaped terminal inserts are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relay to the panel. Re-
moval of terminal insert end-play (in the case of
thick-panel mounting) by turning a nut on the terminal
stud tightly against a large diameter washer (not
supplied) at the rear of the panel should not be at-
tempted as this may distort the relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
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Fig. 8. Outline and Drilling Plan for the Type MG-6 Relay in"the Rear Connected Molded Case. For Reference Only.

mounted by four screws through the sidesqof the base
as indicated in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped from_the“factory cortrectly
adjusted for armature travel and/for contact follow
and pressure, and it should,notybe necessary to dis-
turb these adjustments. The, relays normally are
shipped with all contacts/assembled for circuit-clos-
ing operation. To convert them for circuit-opening
operation, it is necessary merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, andgtighten the screw. After re-
versing the position of the contact brackets, it may
be necessaryato ‘bend them slightly to obtain contact
follows approximately as stated in the fourth para-
graph of ‘this section. On a d-c relay not more than
four contacts can be assembled in the circuit-opening
position\if normal contact pressure and travel are

* maintained. With more than four the operating spring

should be adjusted to give the correct back contact
follow.

If a relay has been dismantled and is being re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts mentioned in these
instructions.

The armature stop nut should be adjusted so that
when the armature is in contact with it the lower edge
of the armature is 7/16” above the position which it
assumes when the relay is energized. When adjusting
the armature spring tension, the locking screw for the
spring adjusting screw is loosened, and this ad-
justing screw is turned (inward, to reduce the spring
tension) until the spring barely holds the armature
against the stop nut. The relay must be in its normal
vertical position when this adjustment is made, with
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all contacts assembled as circuit-closing.“§The%arm-
ature spring should then be tightened by_turning the
adjusting screw 4 turns counter-clockWwise for a-c
relays or 2turns for d-c relays, and thelocking screws
should be tightened. If the relay is beingfsed with a
number of break contacts, it may be, necessary to
increase the spring tension to (obtain, full follow on
the break contacts. The adjusting screw should be
turned just enough farther to“ebtain full follow with
the armature against the stop nut.

The follow of thegmoving®contact fingers should
be 3/32"for the makelcontagts and 1/ 16" forthe break
contacts, measured, atathe contacts. This can be
checked mor€ conveniently by measuring the travel
of the lowér,edge ofgthe armature after the contacts
touch. This “should be approximately 1/8" for the
make contacts and 3/32" for the break contacts. In
case moving contact fingers have been removed from
their ,guide pins, it is important that the coil springs
on the'two sides of the fingers be replaced correctly.
The,springs which are compressed by circuit-closing
contacts are approximately three times as strong
as the ones compressed by circuit-opening contacts
and thus they can be readily distinguished. The

positions of the two springs are reversed at the two
ends of the relay.

When special contacts are supplied for make-
before-break operation, the stationary members of the
special contacts are bent equally toward their re-
spective moving contacts to obtain “make” at the
point where the “break” moving contact has approxi-
mately 1/16" follow before parting from its stationary
contact.

If an a-c relay is to be used with a series re-
sistor so that the relay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
must be reduced to about 1-1/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the
impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
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Fig. 10. Outline and Drilling Plan for the Molded Semi-Flush Case. For Reference Only.

specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used withja
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will /be
shorted only momentarily or if a higher watt consump-,
tion is not objectionable, it may be unnecessary to
reduce the spring tension or contact follow.

If the complete armature assembly is tobbe re-
moved from the relay, the screws whichifasten the
lower ends of the moving contact leads topthe terminals
should be removed, the armature spring tension ad-
justing screw should be turned.in ‘as,far as possible,
and the armature stop nut should¢be removed. The
upper end of the armature “Spring should then be
slipped off of the groéved member at the lower end of
the adjusting scréw, and the armature should be
lifted off of its bearing caréfully so as to avoid dis-
tortion of the coiled leads. The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when thejrelay base is horizontal and the arma-
ture is onWits) bearings and approximately at its
mid-position,jthe lead terminals will just touch the
base terminal ‘inserts or be within about 1/8" of that
positiom:

On%latch-type relays the latch screw is adjusted

so that with the armature latched and the operating
coil de-energized, there will be a gap of between .005
and .010 inch between the electromagnet pole face
and the raised section of the armature which strikes
the pole face. The locking screw should be tightened
securely after making this adjustment. There is a
small amount of clearance between the armature and
its supporting posts, and in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it will go by means of the hand reset. To assure
that the latch will always release the armature the
resulting space between the latch and the latch screw
should be at least .005 inch, and should not be more
than about 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the
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latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased by turning the screw
clockwise 5 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to
strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened.
The pin then should be removed.

A slight amount of medium viscosity“slushing
oil is supplied at the factory to the polishedyand
hardened surfaces of the latch screw and theylatch
plate to minimize wear and as protec¢tionjagainst
corrosion. Oil should be reapplied after‘any cleaning
and reassembling of these parts, and it is desirable
also to renew this at the regulaf’maintenance periods.

If the relay is provided with a coil interrupting
contact, the following points, must, be observed to
assure satisfactory operation. “With the relay in its
normal operating position and the armature shifted to
the extreme right, align, thegarmature “snap” spring
so that it is at least(1/64 dnch in from the right hand
edge of the moving “contact spring. With an .020
inch gap betWween the,L armature and the lower pole
face of the eléctromagnet, adjust the bracket by

means of the adjusting screw, until the snap spring
just passes the roller. The latch screwy sheuld be
adjusted so that with the armature in theQlatched
position and the operating coil deenergizeds the gap
between the armature and the lower pole face of the
electromagnet is .010 inch. With the armature in
this position the coil interrupting contact should be
open at least 3/64 inch.

All contacts shouldgbe periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is_ not recommended, because of the
danger of embeddingysmall particles in the face of the
soft silver and this, impairing the contact.

REPAMRS'AND RENEWAL PARTS

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

ENERGY REQUIREMENTS

p Operating Coil Burdens at rated Voltage
Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 6.8 23 19.6 53
50 9.8 31 17.4 78
A 60 12 37 17.6 92
D-C 7.8 cold-- 7.8 cold--
D-C 6.5 hot-- 6.5 hot--

A Rated voltage is 115 volts or its multiples.

Reset Coil Burdens at Rated Voltage (Multiples)

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 48 51.6 52 54
50 46 58.2 57 63.8
60 84 104.5 96 112.8

D-C 66 cold-- 68 cold—
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MAINTENANCE

INSTRUCTIOXNS

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

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

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a singleprimary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applicationts these
relays may be used directly as primary relays. .Since
the stationary contacts can readily be reversed so as
to be suitable for either circuit opening orycircuit
closing service (although a slight incréase“in spring
tension may be required on the D-C MG-6/relay — see
“ADJUSTMENTS AND MAINTENANCEZ2) it is un-
necessary to predetermine the’ arrangements of the
circuits for which the relay is t© bejused.

In the usual application of thelrelay, the armature
resets when the operatinggcoil is/de-energized. How-
ever, the relays may be supplied with a latching
mechanism which holds,thesarmature in the operated
position until the latchfis\tripped, either by hand or
electrically.

An operating, coiljycutoff contact can be supplied
with the ‘electric-reset type, where an intermittent
duty coil is reguireéd for faster than normal operation,
but where the operating coil circuit must be energized
continuously. An operating coil, rated at 19% of sup-
ply .rating may be applied, with a maximum duty of
10,000 operations. (e.g. 24 volt coil on 125 volt dc
circuit.

CONSTRUCTION AND OPERATION

The operating electromagnet is at the lower end

SUPERSEDES I.L. 41-753.1D

*Denotes change from superseded issue.

of the relay, as shown in Fig. 1. The stationary iron
circuit is built .up ofyU-shaped punchings. These
are slotted at_the%euter end of the lower leg to re-
ceive the copperlag loops used to obtain quiet oper-
ation on A-C,% The operating coil is mounted on this
leg of the punchings. In order to improve the per-
formance of the relay on D-C, the pole face area is
increased by means of an iron plate. This plate is
assembled”at the end of the coil and the corners of
the lamination side plates are bent outward, serving
to hold the plate in place. The inner end of the upper
legfof the punching assembly is shaped so that the
lower end of the armature restraining spring can be
hooked over it.

The armature is made of high-silicon steel. Pro-
jecting sections on the sides, near the center, act as
knife-edge bearings and rest on suitably shaped sup-
ports which are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a stop-nut on the outer end of this stud is used
to limit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the formerscrews and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature

EFFECTIVE OCTOBER 1964
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Fig. 1. Front View (Cover Omitted) and Side View of the MG-61Electric & Hand Reset Relay in Molded Case.

1 — Reset push

rod, 2 — sfaf:onary contact, 3 - moving contact, 4 movlng contact sprmg assembly, 5 — Iofch adlusfmenf screw, 6 -

adjusting screw for armature spring tension, 7 — reset co:l 8 — operating coil, 9 — optional operating coil cuf-off con-

tact.

by two screws. Silver contact buttons are onl both
sides of these fingers so that they can be used 'for
either a circuit-opening or a circuit-closing ¢éon-
tact. The fingers are assembled on guide, pins; be-
tween two springs in such a way that definite,spring
compression and contact wipe is assured, for either
contact-closing or contact-opening serviee. ~Flexible
leads assemblies are welded to the centact fingers.
Since the armature assembly has contact fingers both
above and below the bearing points, the armature
weight is partially balaficed‘about the bearings and
there is less tendency for severe shocks to move the
armature.

The stationary contacts consist of large silver
buttons welded to brackets which can be assembled
so that they close with the moving contacts when the
armature is in either the energized or de-energized
position. _The) stationary contact brackets are con-
nected direectlyato the terminal inserts by means of
long screwsywhich pass through brass tubes. These
tubes, are, of such length that the moulded material
of .thelbase is not under direct compression when the
screwst are tightened. Therefore, there is always a

tight connection from contact to terminal regardless
of possible shrinkage orother variation in the moulded
base material. The contact bracket is held against
its seat by means of a spring ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction of the latch and electrical
reset is shown in Fig. 2, in which the lower portion
is a partial front view of the relay in the moulded
case, and the upper portion a top view. In the latter
view, the latch screw (in the main armature) is in the
energized position, and the reset armature is free to
be moved to the right by the tension spring until the
hardened latch plate on the reset armature rests
against the tip of the latch screw. Whenthe operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figure.
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Fig. 2. Detail Views of the Latch and Electrical,Reset of
the Type MG-6 Relay.

In some applications of the relay withlatch and
electrical reset, it may be desirable/to hawe the oper-
ating and reset coils deenergized ‘automatically as
soon as they have performed their functions. In the
case of the reset coil thi§,eanibe accomplished by
connecting the coil through“one of ‘the relay “make”
contacts. An auxiliary g@ontact is required to open
the operating coil circuity, This contact, when pro-
vided, is assembledon the lower right-hand side of
the relay, and 4is held in position by the terminal
screw to whiéh the, right-hand coil lead ordinarily
connects. 4I'he coil lead is connected to the moving
contact of thefauxiliary contact, and the end of the
stationary contact bracket is in contact with the
head of the terminal screw. The auxiliary contact is
closed when,the main armature is open. When the
armature approaches the closed position, the spring
on,the) molded insulation block snaps off the roller
and) causes the contacts to open and interrupt the
operating coil current. When this auxiliary contact
is used, a weight is screwed to the lower end of the
armature to increase its mass and stabilize contact
action. This contact will interrupt the coil current

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

at up to five times rated coil voltage.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close before other contacts on the same relay
open. A special armature assembly is required to
obtain such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection
of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
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Fig. 4. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in Molded Case.

nal schematic diagram for the type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of ‘com-
pletely closed cases, for rear connectionf™" The
moulded base for rear connection is shown in\Fig.) 1.
The base for front connection is similar,except®that
there are no terminals projecting in the rear.®% This
same base is also used as a sub-basSe when the re-
lays are supplied in the F'T22 casews

CHARACTERISTICS

The type MG-6 relay has an operating time of
approximately 2 cygles gn a-c¥and 5 cycles on d-c
(on a 60 cycle basis)4whenfenergized at the rated
voltage.

If faster operation is desired and if the applica-
tion requires, only intermittent energization of the
relay, the operating coils may be energized at higher
than rated voltage. (1) Twice rated voltage will give
an operating time of approximately 1 cycle on a-c, and
the coil "will stand this voltage safely for over two
minues if. 60 cycles or 4 minutes if 25 cycles. (2)
The time, of the d-c relay can be reduced to slightly

Fig. 5.)Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

over 1 cycle if the coil is energized at five times
rated voltage. The coil will stand this voltage for one
minute. If faster time is desired on a d-c relay which
must be energized continuously, the use of a low
voltage coil with a series resistor will reduce the
time. With 109 of the line voltage across the relay
coil and the balance across a series resistor, the
reduced inductance of the circuit results in an opera-
ting time of approximately 2 cycles. The time of
operation may be reduced to approximately one cycle
by applying 4 or 5 times rated d-c voltage to the coils
through the coil interrupting contact.

Reset coils are for intermittent duty only and
should not be energized longer than one-half minute.

The relay contacts will close circuits carrying 30

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltageslisted:

Current Volts A-C
30 115
20 230
15 460
10 575

T,
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Fig. 6. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in FT22 Case.

Current Volts D-C
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relay for a-c‘éan be used with any
combination of contacts,\but the d-c relay can have
up to four circuit-opening ‘contacts with the normal
operating spring, adjustment. With more than four the
operating spring shouldwbé adjusted to give the correct
back contact follew.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,

moisture, excessive vibration, and heat. Mount the
relayngvertically by means of the four mounting holes

on,the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the relay. .The elec-

Fig. 7. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

trical connections may be made directly to the termi-
nals by means of screws for steel panel mounting or
to the terminal studs furnished with the relay for
thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the stud and then turning the proper nut with a wrench.

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

Relays in the rear-connected moulded cases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
stud may be used to ground the electromagnet iron.
The hexagon-shaped terminal inserts are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relay to the panel. Re-
moval of terminal insert end-play (in the case of
thick-panel mounting) by turning a nut on the terminal
stud tightly against a large diameter washer (not
supplied) at the rear of the panel should not be at-
tempted as this may distort the relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
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* Fig. 8. Outline and Drilling Plan for the Type MG-6| Relay in the Rear Connected Molded Case.

mounted by four screws through the sidespofithe base
as indicated in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped from_theyfactory correctly
adjusted for armature travel fand for contact follow
and pressure, and it should not be/necessary to dis-
turb these adjustmenfs. The relays normally are
shipped with all contacts'assembled for circuit-clos-
ing operation. To converthem for circuit-opening
operation, it is necessary ‘merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and tighten the screw. After re-
versing the position of the contact brackets, it may
be necessafy,tosbend them slightly to obtain contact
follows approximately as stated in the fourth para-
graph ofjthis“section. On a d-c relay not more than
four contacts can be assembled in the circuit-opening
poSition, if normal contact pressure and travel are

For Reference Only.

maintained. With more than four the operating spring
should be adjusted to give the correct back contact
follow.

If a relay has been dismantled and is being re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts mentioned in these
instructions.

The armature stop nut should be adjusted so that
when the armature is in contact with it the lower edge
of the armature is 7/16” above the position which it
assumes when the relay is energized. When adjusting
the armature spring tension, the locking screw for the
spring adjusting screw is loosened, and this ad-
justing screw is turned (inward, to reduce the spring
tension) until the spring barely holds the armature
against the stop nut. The relay must be in its normal
vertical position when this adjustment is made, with

=,
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Fig. 9. Outline and Drilling Plan for the Type MG-6 Relaylin the Front Connected Molded Case. See Internal Schematic for

Terminals Supplied. For Reference Only.

all contacts assembled as circuit-closing. The arm-
ature spring should then be tightened by turning the
adjusting screw 4 turns counter-clockwise for a-c
relays or 2turns for d-c relays, and the locking screws
should be tightened. If the relay is being used with a
number of break contacts, it .may, be/'necessary to
increase the spring tension to obtain full follow on
the break contacts. The adjusting screw should be
turned just enough farther“te obtain full follow with
the armature against the stop nut.

The follow of the,mowing contact fingers should
be 3/32" for the makeseonitacts and 1/16" forthe break
contacts, measuredjatfthe contacts. This can be
checked niore ,conveniently by measuring the travel
of the loweredgeof the armature after the contacts
touch. This shkould be approximately 1/8" for the
make contacts'and 3/32" for the break contacts. In
case moving contact fingers have been removed from
their guidé’pins, it is important that the coil springs
on the two sides of the fingers be replaced correctly.
Theysprings which are compressed by circuit-closing
eontacts are approximately three times as strong
as the ones compressed by circuit-opening contacts
and thus they can be readily distinguished. The

positions of the two springs are reversed at the two
ends of the relay.

When special contacts are supplied for make-
before-break operation, the stationary members of the
special contacts are bent equally toward their re-
spective moving contacts to obtain “make” at the
point where the “break” moving contact has approxi-
mately 1/16" follow before parting from its stationary
contact.

If an a-c relay is to be used with a series re-
sistor so that the relay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
must be reduced to about 1-1/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the
impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
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specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used with &
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will fbe
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnecessary to
reduce the spring tension or contact follow.

If the complete armature assembly is to be, re-
moved from the relay, the screws whiech fasten the
lower ends of the moving contact leads _to the terminals
should be removed, the armature spring ¢ension ad-
justing screw should be turned in as‘far as possible,
and the armature stop nut should be.removed. The
upper end of the armature, spring /should then be
slipped off of the grooved’'member at the lower end of
the adjusting screw,fand/the armature should be
lifted off of its bearingiearefully so as to avoid dis-
tortion of the coiled leads:3¢{The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when the rélay base is horizontal and the arma-
ture is on its bearings and approximately at its
mid-position, the Tead terminals will just touch the
base terminal inserts or be within about i/8" of that
position:

On latch-type relays the latch screw is adjusted

so that with the armature latched and the operating
coil de-energized, there will be a gap of between .005
and .010 inch between the electromagnet pole face
and the raised section of the armature which strikes
the pole face. The locking screw should be tightened
securely after making this adjustment. There is a
small amount of clearance between the armature and
its supporting posts, and in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it will go by means of the hand reset. To assure
that the latch will always release the armature the
resulting space between the latch and the latch screw
should be at least .005 inch, and should not be more
than about 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the
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latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased by turning the screw
clockwise 9 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to
strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, £he
two armature mounting screws should be tightened.
The pin then should be removed.

A slight amount of medium viscesity®slushing
oil is supplied at the factory to the polished and
hardened surfaces of the latch screwfand the latch
plate to minimize wear and as protec¢tion” against
corrosion. Oil should be reappliedsafter any cleaning
and reassembling of these parts, and it is desirable
also to renew this at the regularmymainténance periods.

If the relay is provided with a coil interrupting
contact, the following points must be observed to
assure satisfactory opération. With the relay in its
normal operating position and the armature shifted to
the extreme right,falign the armature “snap” spring
so that it is at, leastf'1/64 inch in from the right hand
edge of thé mowving“contact spring. With an .020
inch gapdbetween the armature and the lower pole
face of “thefl electromagnet, adjust the bracket by

means of the adjusting screw, until the(snap /spring
just passes the roller. The latch screw,should be
adjusted so that with the armature)in the latched
position and the operating coil deenergized, the gap
between the armature and the lower pole face of the
electromagnet is .010 inch. Withgthe armature in
this position the coil interrupting contact should be
open at least 3/64 ingh.

All contacts shouldybe periodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The“use of abrasive material for clean-
ing contacts ‘9s, not ‘recommended, because of the
danger of embedding small particles in the face of the
soft silvemyand this impairing the contact.

REPALRS AND RENEWAL PARTS

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

ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 6.8 23 19.6 53
50 9.8 31 17.4 78
A 60 12 37 17.6 92
D-C 7.8 cold-- 7.8 cold--
D-C 6.5 hot-- 6.5 hot--

ARated voltage is 115 volts or its multiples.

Reset Coil Burdens at Rated Voltage (Multiples)

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 48 51.6 52 54
50 46 58.2 57 63.8
60 84 104.5 96 112.8

D-C 66 cold— 68 cold--
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INSTALLATION

INSTRUCTIORMNS

I.L. 41-753.1C

e OPERATION ¢ MAINTENANCE

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

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

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a singleprimary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applications_these
relays may be used directly as primary relays. Since
the stationary contacts can readily be reversed so as
to be suitable for either circuit openinghor ecircuit
closing service (although a slight increase imyspring
tension may be required on the D-C MG-6 relay — see
“ADJUSTMENTS AND MAINTENANCE”) it is un-
necessary to predetermine the arrangements of the
circuits for which the relay is to’'be used.

In the usual application of the relay, the armature
resets when the operating coil. is de-energized. How-
ever, the relays may begsuppliéd with a latching
mechanism which holds the armature in the operated
position until the latchgis“tripped, either by hand or
electrically.

An operating coil cutoff contact can be supplied
with the eleetronic-reset type, where an intermittent
duty coil is“required for faster than normal operation,
but where the “operating coil circuit must be contin-
uously. An operating coil, rated at 199 of supply
rating may be applied, with a maximum duty of 10,000
operations. (e.g. 24 volt coil on 125 volt dc circuit)

CONSTRUCTION AND OPERATION

The operating electromagnet is at the lower end

SUPERSEDES I.L. 41-753.1B

*Denotes change from superseded issue.

of the relay, as shown in/Figr 1. The stationary iron
circuit is built upqof U-shaped punchings. These
are slotted at the outer, end of the lower leg to re-
ceive the copper lag,loops used to obtain quiet oper-
ation on A-C/ The,operating coil is mounted on this
leg of the punchings. In order to improve the per-
formancefof the relay on D-C, the pole face area is
increased by means of an iron plate. This plate is
assembled ‘at the end of the coil and the corners of
the lamination side plates are bent outward, serving
tophold"the plate in place. The inner end of the upper
leg ofythe punching assembly is shaped so that the
lower end of the armature restraining spring can be
hooked over it.

The armature is made of high-silicon steel. Pro-
jecting sections on the sides, near the center, act as
knife-edge bearings and rest on suitably shaped sup-
ports which are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a stop-nut on the outer end of this stud is used
to limit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the former screws and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature

EFFECTIVE OCTOBER 1959
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Fig. 1. Front View (Cover Omitted) and Side View of the MG-6 Eleétricy& Hand Reset Relay in Molded Case. 1 ~ Reset push
rod, 2 — stationary contact, 3 — moving contact, 4 — moving ¢ontact spring assembly, 5 — latch adjustment screw,  —

adlusting screw for armature spring tension, 7 — reset coil, 8 &foperating coil, 9 —Aopﬁonal operating coil cut-off con=

tact.

by two screws. Silver contact buttons are on both
sides of these fingers so that they can be used for
either a circuit-opening or a circuit-closing con-
tact. The fingers are assembled on guide/pins;§be-
tween two springs in such a way that definite spring
compression and contact wipe is assufed ‘for either
contact-closing or contact-opening iservice. Flexible
leads assemblies are welded to thé céentact fingers.
Since the armature assembly has gontact fingers both
above and below the bearing points, the armature
weight is partially balancedgabout the bearings and
there is less tendency for severe shocks to move the
armature,.

The stationary! contactsgconsist of large silver
buttons welded to brackets which can be assembled
so that they close with the moving contacts when the
armature is in either the energized or de-energized
position. The stationary contact brackets are con-
nected directly to the terminal inserts by means of
long screws“which pass through brass tubes. These
tubes dregpofisuch length that the moulded material
of the base is not under direct compression when the
screws are tightened. Therefore, there is always a

tight connection from contact to terminal regardless
of possible shrinkage orother variation in themoulded
base material. The contact bracket is held against
its seat by means of a spring ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction of the latch and electrical
reset is shown in Fig. 2, in which the lower portion
is a partial front view of the relay in the moulded
case, and the upper portion a top view. In the latter
view, the latch screw (in the main armature) is in the
energized position, and the reset armature is free to
be moved to the right by the tension spring until the
hardened latch plate on the reset armature rests
against the tip of the latch screw. Whenthe operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
nlate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figwure.



TYPE MG-6 RELAY

LL. 41-753.1C

RESET ARMATURE

TENSION SPRING SPRING TENSION

ADJUSTING SCREW

CORE LOCKING SCREW
[ >
BRACKET
\
F I
| "7 = "f
PLUNGER — t T

RESET COIL /J m\ LATCH SCREW
RESET ARMATURE
LATCH PLATE MOULDED BASE

COVER STUD AND
RESET PUSH ROD

ﬂl_‘} L

Fig. 2. Detail Views of the Latch and Electrical/Reset of
the Type MG-6 Relay.

In some applications of the relay withlatch and
electrical reset, it may be desirable to have the oper-
ating and reset coils deenergized( automatically as
soon as they have perforimed their functions. In the
case of the reset coil this can be,accomplished by
connecting the coil through ,one, of the relay “make”
contacts. An auxiliary contact 18 required to open
the operating coil circuit.” ThiS contact, when pro-
vided, is assembled on'the lower right-hand side of
the relay, and is heldpin“position by the terminal
screw to which the. right-hand coil lead ordinarily
connects. The coil lead is connected to the moving
contact of #he auxiliary contact, and the end of the
stationary“Jeontact dbracket is in contact with the
head of the terminal screw. The auxiliary contact is
closed when the main armature is open. When the
armature approaches the closed position, the spring
on the molded insulation block snaps off the roller
and ‘causes the contacts to open and interrupt the
operating coil current. When this auxiliary contact
iSmused, a weight is screwed to the lower end of the
armature to increase its mass and stabilize contact
action. This contact will interrupt the coil current

08 08
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Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

at up to five times rated coil voltage.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close before other contacts on the same relay
open. A special armature assembly is required to
obtain such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection
of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
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Fig. 4. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in Molded Case.

nal schematic diagram for the type of case involved
to determine the corresponding terminal locations.

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of com=
pletely closed cases, for rear connection. (The
moulded base for rear connection is shown in #ig. 1.
The base for front connection is similar, except that
there are no terminals projecting in the rear. ““Phis
same base is also used as a sub-base gwhen ‘the re-
lays are supplied in the F'T22 case.

CHARACTERISTICS

The type MG-6 relay, has. an operating time of
approximately 2 cyclespon“a-c“and 5 cycles on d-c
(on a 60 cycle basis) when energized at the rated
voltage.

If faster operation is desired and if the applica-
tion requires only intermittent energization of the
relay, the operating coils may be energized at higher
than rated voltage. (1) Twice rated voltage will give
an operating timeof approximately 1 cycle on a-c, and
the coil Awill stand this voltage safely for over two
minutes ify 60 cycles of 4 minutes if 25 cycles. (2)
The timewefythe d-c relay can be reduced to slightly

Fig. 5. glnternal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

over(\l4cycle if the coil is energized at five times
rated voltage. The coil will stand this voltage for one
minute. If faster time is desired on a d-c relay which
must be energized continuously, the use of a low
voltage coil with a series resistor will reduce the
time. With 10% of the line voltage across the relay
coil and the balance across a series resistor, the
reduced inductance of the circuit results in an opera-
ting time of approximately 2 cycles. The time of
operation may be reduced to approximately one cycle
by applying 4 or 5 timesrated d-c voltage to the coils
through the coil interrupting contact.

Reset coils are for intermittent duty only and
should not be energized longer than one-half minute.

The relay contacts will close circuits carrying 30

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltageslisted:

CurreEL Volts A-C
30 115
20 230
15 460
10 575
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Fig. 6. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in FT22 Case.

Current Volts DSE
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relay for‘a-c can be used with any

» combination of contacts{ but,the d-c relay can have

up to four circuit-opening contacts with the normal
operating spring adjastment.” With more than four the
operating spring should be adjusted to give the correct
back contactgfollow.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt,

moisture, excessive vibration. and heat. Mount the
relay, vertically by means of the four mounting holes

on theflange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the relay. The elec-

Fig. 7. Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

trical connections may be made directly to the termi-
nals by means of screws for steel panel mounting or
to the terminal studs furnished with the relay for
thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the stud and then turning the proper nut with a wrench.

For detailed FT case information refer to
I1.L. 41-076.

Relays in the rear-connected moulded cases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
stud may be used to ground the electromagnet iron.
The hexagon-shaped terminal inserts are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relay to the panel. Re-
moval of terminal insert end-play (in the case of
thick-panel mounting) by turning a nut on the terminal
stud tightly against a large diameter washer (not
supplied) at the rear of the panel should not be at-
tempted as this may distort the relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
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mounted by four screws through the sides of, theybase
as indicated in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped from the factory corfrectly
adjusted for armature travel andmfor@contact follow
and pressure, and it should not bé necessary to dis-
turb these adjustments. “Fhe“relays normally are
shipped with all contaéts assembled for circuit-clos-
ing operation. To ¢enver. them for circuit-opening
operation, it is necessary,m~réely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and tighten the screw. After re-
versing $he position of’the contact brackets, it may
be necessary toybend them slightly to obtain contact
follows approximately as stated in the fourth para-
graph of ,this sSection. On a d-c relay not more than
four contacts can be assembled in the circuit-opening
position, “ifi normal contact pressure and travel are

* Fig. 8 Outline and Drilling Plan for the Type MG-6 Relaylin the Rear Connected Molded Case.

For Reference Only.

* maintained. With more than four the operating spring

should be adjusted to give the correct back contact
follow.

If a relay has been dismantled and is being re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts mentioned in these
instructions.

The armature stop nut should be adjusted so that
when the armature is in contact with it the lower edge
of the armature is 7/16” above the position which it
assumes when the relay is energized. When adjusting
the armature spring tension, the locking screw for the
spring adjusting screw is loosened, and this ad-
justing screw is turned (inwarti, to reduce the spring
tension) until the spring barely holds the armature
against the stop nut. The relay must be in its normal
vertical position when this adjustment is made, with
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Fig. 9. Outline and Drilling Plan for the Type MG-6 Relaynin theyFront Connected Molded Case. See Internal Schematic for

Terminals Supplied. For Reference Only.

all contacts assembled as circuit-closing. “The arm-
ature spring should then be tightened by turningythe
adjusting screw 4 turns counter-clockwise for a-c
relays or 2turns for d-c relays, and the lockingiscrews
should be tightened. If the relay is being‘uséd with a
number of break contacts, it ,mayi.be necessary to
increase the spring tension to obtainmfa@ll follow on
the break contacts. The adjusting ‘Screw should be
turned just enough farther“td” obtain full follow with
the armature against the stop nut.

The follow of the mowing /contact fingers should
be 3/32"for the makescontacts and 1/16" for the break
contacts, measured\\at’ the contacts. This can be
checked morg?» conveniently by measuring the travel
of the lower edge of the armature after the contacts
touch. This 4Shkould be approximately 1/8" for the
make contactstand 3/32" for the break contacts. In
case moving contact fingers have been removed from
their guide pins, it is important that the coil springs
on the two sides of the fingers be replaced correctly.
The springs which are compressed by circuit-closing
contacts’ are approximately three times as strong
as the ones compressed by circuit-opening contacts
and thus they can be readily distinguished. The

positions of the two springs are reversed at the two
ends of the relay.

When special contacts are supplied for make-
before-break operation, the stationary members of the
special contacts are bent equally toward their re-
spective moving contacts to obtain “make” at the
point where the “break” moving contact has approxi-
mately 1/16" follow before parting from its stationary
contact.

If an a-c relay is to be used with a series re-
sistor so that the relay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
must be reduced to about 1-1/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the
impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments
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Fig. 10. Outline and Drilling Plan for the Molded Semi-Flush Case. For Reference Only.

specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used with a
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will.be
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnecessary (to
reduce the spring tension or contact follow.

If the complete armature assembly iShto “be're-
moved from the relay, the screws whieh fasten the
lower ends of the moving contact leads(to theterminals
should be removed, the armature springhtension ad-
justing screw should be turned infas far\as possible,
and the armature stop nut should “be.removed. The
upper end of the armature (spring should then be
slipped off of the grooved'‘member at the lower end of
the adjusting screwg/ and the armature should be
lifted off of its bearing c¢arefully so as to avoid dis-
tortion of the coiled leads.4 The leads to the upper
center moving contacts are not coiled but the coiling
of the four other moving contact leads should be such
that when the relay base is horizontal and the arma-
ture is on its bearings and approximately at its
mid-positionfjwthe, lead terminals will just touch the
base terminaljinserts or be within about 1/8" of that
position.

On“latch-type relays the latch screw is adjusted

so that with the armature latched and the operating
coil de-energized, there will be a gap of between .005
and .010 inch between the electromagnet pole face
and the raised section of the armature which strikes
the pole face. The locking screw should be tightened
securely after making this adjustment. There is a
small amount of clearance between the armature and
its supporting posts, and in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it will go by means of the hand reset. To assure
that the latch will always release the armature the
resulting space between the latch and the latch screw
should be at least .005 inch, and should not be more
than about 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the
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latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased by turning the screw
clockwise 5 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to
strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened.
The pin then should be removed.

A slight amount of medium viscosity slushing
oil is supplied at the factory to the qolished and
hardened surfaces of the latch screw and“the latch
plate to minimize wear and as protection against
corrosion. Oil should be reapplied after anycleaning
and reassembling of these parts, afnd’it isfdesirable
also to renew this at the regular maintenance periods.

If the relay is provided with a%eoil interrupting
contact, the following points ‘must be observed to
assure satisfactory operation:y With the relay in its
normal operating position andg¢the armature shifted to
the extreme right, alignWthe armature “snap” spring
so that it is at least 1/64, inch in from the right hand
edge of the mowving)contact spring. With an .020
inch gap betweendthe armature and the lower pole
face of the electromagnet, adjust the bracket by

means of the adjusting screw, until the snapispring
just passes the roller. The latch screw \should be
adjusted so that with the armature ign“the®latched
position and the operating coil deenergized, the gap
between the armature and the lower pole®™face of the
electromagnet is .005 inch. With the armature in
this position the coil interrupting comtact should be
open at least 3/64 inch.

All contacts should beyperiodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is not, reeommended, because of the
danger of embedding small particles in the face of the
soft silver apdWthis®“impairing the contact.

REPAIRS AND RENEWAL PARTS

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

ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts  Volt-Amps
25 6.8 23 19.6 53
50 9.8 31 17.4 78
A 60 15 35.5 19 96.5
D-C 7.8 cold-- 7.8 cold--
D-C 6.5 hot -- 6.5 hot -

A Rated voltage is 120 volts or its multiples.

Reset Coil Burdens at Rated Voltage (Multiples)

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 48 51.6 52 54
50 46 58.2 57 63.8
60 84 104.5 96 112.8

D-C 66 cold-- 68 cold—



TYPE MG-6 RELAY

2
ey | 9 516" !
I 2 16 -+ DIA. AHOLES FOR
3l Igz™ ™6 6 2%_3_,_ - 4 190-3ZMTG. SCEEWS
—3 T - A —4
NY 5 T =9
n B —&Q J;“
© o
Y B Y | -t S
= =3 AN <
‘L 0 ) A
A L——" l! ] ~_¢
15
|
PANEL CUTOUT & DRILLING DIA. 20 HOLES

FOR SEMI-FLUSH 4MTG. OR CUT QUT

PANEL L OCATION
SEMI-FLUSH MTGQ. —
PRQJECTION MTqG,

.190-32 SCREW

PANEL

SPACER FOR
W THIN PANELS

2.18SCREW
(FOR THICK
PANEL USE
- - _ %—\e 3TUD)

CASE

8 H 190-32 SCeEW
(FOR THICK
PANEL USE
% K .190-325TUD)

‘C

A pia. "
4 TERMINAL NUMBER ) | | i
4—]3-2*4-\-3—2 " ]5-2—-—4-'3—2
TERMINAL AND .
. PANEL DRILLING OR CUTQUT FOK

(FRONT VIEW)
NOTE: ALL OIMENSIONS
IN INGHES

183A158

Fig. 11. Outline and Drilling Plan for the Type MG-6 Relay in Type FT22 Case.

10






N
W
RELPAY DEPARTMENT NEWARK, N. J.
Printed in U. S. A



Westinghouse 1.L. 41-7534F
INSTALLATION e OPERATION e MAINTENANCE

INSTRUCTIOXNS

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

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

APPLICATION

The type MG-6 relay is designed for applications
where several independent circuits must be energized
or de-energized upon the operation of a singleprimary
relay contact, or where the capacity of the primary
relay contact is inadequate for the energy required
in a control circuit. In certain applications these
relays may be used directly as primary relays. Since
the stationary contacts can readily be reversed so as
to be suitable for either circuit opening orjcircuit
closing service (although a slight increasein spring
tension may be required on the D-C MG-6 felay — see
“ADJUSTMENTS AND MAINTENANCE?) “it is un-
necessary to predetermine thé” arrangements of the
circuits for which the relay is tg*bejused.

In the usual application;of the‘relay, the armature
resets when the operating.coil 1s,de-energized. How-
ever, the relays may be supplied with a latching
mechanism which holds,thegyarmature in the operated
position until the latchfishtripped, either by hand or
electrically.

An operatinggcoilfeutoff contact can be supplied
with the ‘“electric-reset type, where an intermittent
duty coil is required for faster than normal operation,
but where the operating coil circuit must be energized
continuously. An operating coil, rated at 19% of sup-
ply rating may be applied, with a maximum duty of
10,000 operations. (e.g. 24 volt coil on 125 volt dc
circuit.

CONSTRUCTION AND OPERATION

The operating electromagnet is at the lower end

SUPERSEDES I.L. 41-753.1E

*Denotes change from superseded issue.

of the relay, as shown in, Eig. 1. The stationary iron
circuit is built up ofjU-shaped punchings. These
are slotted at theWouter end of the lower leg to re-
ceive the copperlag loops used to obtain quiet oper-
ation on A-C,3The operating coil is mounted on this
leg of the punchings. In order to improve the per-
formance of the relay on D-C, the pole face area is
increased by means of an iron plate. This plate is
assembled?at the end of the coil and the corners of
the lamination side plates are bent outward, serving
to hold the plate in place. The inner end of the upper
legy6f the punching assembly is shaped so that the
lower end of the armature restraining spring can be
hooked over it.

The armature is made of high-silicon steel. Pro-
jecting sections on the sides, near the center, act as
knife-edge bearings and rest on suitably shaped sup-
ports which are a part of the moulded base. A stud
attached to the lower leg of the electromagnet ex-
tends through a hole in the lower end of the armature,
and a stop-nut on the outer end of this stud is used
to limit and adjust the travel of the armature in the
de-energized direction. The special stop nut used
will remain at any position in which it is placed
without additional locking means.

The upper end of the armature carries an adjust-
ing screw to which one end of the armature restrain-
ing spring is attached. In the hand or electrically
reset relays, a latch screw is mounted at the ex-
treme end of the armature. In the self-reset relays
this screw is replaced by a set screw which serves
to separate the locking plate (see Fig.1) slightly
from the armature. Between the spring adjusting
screw and the latch screw (or set screw), there is a
third screw which when tightened applies pressure to
the threads of the formerscrews and effectively locks
them against turning.

The moving contact fingers are mounted on
moulded insulation which is fastened to the armature

EFFECTIVE JANUARY 1968
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Fig. 1. Front View (Cover Omitted) and Side View of the MG-6iElectric & Hand Reset Relay in Molded Case.

1 ~ Reset push

rod, 2 — stationary contact, 3 ~ moving contact, 4/ moving contact spring assembly, 5 ~ latch adjustment screw, § —

adjusting screw for armature spring tension, 7 — reset, coil, 8 — operating coil, 9 — optional operating coil cut-off con=

tact.

by two screws. Silver contact buttons are on{ both
sides of these fingers so that they can be aused ‘for
either a circuit-opening or a circuit-closing con-
tact. The fingers are assembled on guide, pinss be-
tween two springs in such a way that definitéyspring
compression and contact wipe is assSured, for either
contact-closing or contact-opening service;, Flexible
leads assemblies are welded to the contact fingers.
Since the armature assembly has centact fingers both
above and below the bearing points, the armature
weight is partially balaficed “about the bearings and
there is less tendency for sewvere shocks to move the
armature.

The stationary contacts consist of large silver
buttons welded to brackets which can be assembled
so that they close with the moving contacts when the
armature is in either the energized or de-energized
position. ,The)stationary contact brackets are con-
nected direetlyto the terminal inserts by means of
long screwSawhich pass through brass tubes. These
tubesyare, of such length that the moulded material
of the'base’'is not under direct compression when the
screwstare tightened. Therefore, there is always a

tight connection from contact to terminal regardless
of possible shrinkage orother variation in themoulded
base material. The contact bracket is held against
its seat by means of a spring ring which is com-
pressed between shoulders in the base and on the
hexagonal terminal insert.

The construction of the latch and electrical
reset is shown in Fig. 2, in which the lower portion
is a partial front view of the relay in the moulded
case, and the upper portion a top view. In the latter
view, the latch screw (in the main armature) is in the
energized position, and the reset armature is free to
be moved to the right by the tension spring until the
hardened latch plate on the reset armature rests
against the tip of the latch screw. Whenthe operating
coil is de-energized, the latch screw will move slight-
ly so that its shoulder rests on the edge of the latch
plate. When the reset coil is energized its armature
moves to the left, thus permitting the main armature
to return to its open position. Pressing the reset
push rod, which extends through the cover stud, will
also release the latch through the medium of the re-
set lever shown in the figure.
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Fig. 2. Detail Views of the Latch and Electrical Resét of
the Type MG-6 Relay.

In some applications of the relay withlatch and
electrical reset, it may be desirable to have the oper-
ating and reset coils deenergized automatically as
soon as they have performed théir functions. In the
case of the reset coil thisycan“be accomplished by
connecting the coil through ‘one, of the relay “make”
contacts. An auxiliary c¢ontact is required to open
the operating coil circuit., This contact, when pro-
vided, is assembled on the lower right-hand side of
the relay, and dis held in position by the terminal
screw to which theyright-hand coil lead ordinarily
connects. The c6il lead is connected to the moving
contact of the auxiliary contact, and the end of the
stationary contaet! bracket is in contact with the
head of the terminal screw. The auxiliary contact is
closed when the main armature is open. When the
armature approaches the closed position, the spring
ongtheamolded insulation block snaps off the roller
and\causes the contacts to open and interrupt the
operating coil current. When this auxiliary contact
is) used, a weight is screwed to the lower end of the
armature to increase its mass and stabilize contact
action. This contact will interrupt the coil current

Fig. 3. Contact Positions for Combinations of Make-
Before-Break Contacts.

at up to five times rated coil voltage.

In certain applications of the type MG-6 relay, it
may be desirable to have one or more of the con-
tacts close before other contacts on the same relay
open. A special armature assembly is required to
obtain such operation, and the number of special
make and break contacts desired must be known when
the relay is built. The special moving contacts have
longer follow than the standard contacts and greater
armature spring tension is required for full deflection
of the break contacts. Consequently, it is preferable
to limit the number of special break contacts to two.
A maximum of three may be used, although the in-
creased armature spring tension needed may raise the
minimum pick-up voltage above the standard value.
As many as five contacts may be special make con-
tacts, with the total of special make and break con-
tacts limited to six, of course. The locations of the
make and break contacts for any combination of these
special contacts are shown in Fig. 3. This figure
indicates the physical location of the contacts in the
relay, and can be used in conjunction with the inter-
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Fig. 4. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in Molded Case.

nal schematic diagram for the type of case involved
to determine the corresponding terminal locations:

The type MG-6 relay may be provided without
cover, for front connection, or in a variety of‘eom-
pletely closed cases, for rear connectiof.” The
moulded base for rear connection is shéwn in Figl 1.
The base for front connection is similar ‘except that
there are no terminals projecting in the rear.» This
same base is also used as a sub-base when the re-
lays are supplied in the F'T22 case.

CHARACTERISTICS

The type MG-6 rélay has an operating time of
approximately 2 cy€les on a-¢ and 5 cycles on d-c
(on a 60 cycle basis) when energized at the rated
voltage.

If faster operation is desired and if the applica-
tion requires only intermittent energization of the
relay, the operating coils may be energized at higher
than rated voltage. (1) Twice rated voltage will give
an operating time of approximately 1 cycle on a-c, and
the coilWwill stand this voltage safely for over two
minut'es )60 cycles or 4 minutes if 25 cycles. (2)
The time of the d-c relay can be reduced to slightly

Fig. So) Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in Molded Case.

over 1 cycle if the coil is energized at five times
rated voltage. The coil will stand this voltage for one
minute. If faster time is desired on a d-c relay which
must be energized continuously, the use of a low
voltage coil with a series resistor will reduce the
time. With 10% of the line voltage across the relay
coil and the balance across a series resistor, the
reduced inductance of the circuit results in an opera-
ting time of approximately 2 cycles. The time of
operation may be reduced to approximately one cycle
by applying 4 or 5 timesrated d-c voltage to the coils
through the coil interrupting contact.

Reset coils are for intermittent duty only and
should not be energized longer than one-half minute.

The relay contacts will close circuits carrying 30

amperes. They will carry this current for 1 minute,
and will carry 12 amperes continuously.

The contacts will interrupt the following cur-
rents, in non-inductive circuits, at the voltageslisted:

Current Volts A-C
30 115
20 230
15 460
10 575

e
AT

i,
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Fig. 6. Internal Schematic of the Type MG-6 Relay, With-
out Electrical Reset, in FT22 Case.

Current Volts D-C
30 12
15 24
10 32
8 48
3 125
1 250

The type MG-6 relay for a-c canfbe used with any
combination of coptacts, but the d=c relay can have
up to four circuit-opening contacts, with the normal
operating spring adjustment. ‘With more than four the
operating spring should be adjustedyto give the correct
back contact follow.

INSTALLATION

The relays, should be mounted on switchboard
panels or their eqaivalent in a location free from dirt,

moisture, excessivewibration. and heat. Mount the
relay vertically by means of the four mounting holes

on the flange for semi-flush mounting or by means of
the rear mounting stud or studs for projection mount-
ing. Either a mounting stud or the mounting screws
may be utilized for grounding the relay. .The elec-
trical connections may be made directly to the termi-
nals, by means of screws for steel panel mounting or
to “the terminal studs furnished with the relay for
thick panel mounting. The terminal studs may be
easily removed or inserted by locking two nuts on
the stud and then turning the propernut with a wrench.

Fig. 7., Internal Schematic of the Type MG-6 Relay, With
Electrical Reset, in FT22 Case.

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

Coil Resistance (at 25°C) (+ 10%)

Reset
Operating Coil Coil
Closed
Rating Ohms Gap Ohms
Impedance

1 amp dc 4.8
2 amps dc 1.0
3 amps dc 4
4 amps dc .24
5 amps dc .15
6 volts dc 4.8 .53
12 volts dc 19 R 2.12
24 volts dc 75 e 8.5
32 volts dc 132 e 13.9
48 volts dc 310 e 34
62.5 volts dc 530 e 56
125 volts dc 2000 e 222
250 volts dc 8200 R 890
115 volts, 60 cycle 19 354 91
208 volts, 60 cycle 67 1160 322
230 volts, 60 cycle 75 1410 364
460 volts, 60 cycle 305 5680 1445
575 volts, 60 cycle 495 8860 2208
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Fig. 8. Outline and Drilling Plan for the Type MG<6 Relaydin the Rear Connected Molded Case.

Relays in the rear-connected mouldedmcases
should be mounted and electrically connected similar
to the other projection cases. The lower mounting
stud may be used to ground the electromagnet iron.
The hexagon-shaped terminal inserts “are slightly
loose in the base but this does not affect the elec-
trical connections. Only the two mounting studs
should be used to secure the relayyto the panel. Re-
moval of terminal insert end-play (in the case of
thick-panel mounting) by'turning a nut on the terminal
stud tightly against/a large diameter washer (not
supplied) at the rear ofsthe panel should not be at-
tempted as this may‘distort the relay base and affect
the adjustments, or possibly damage the relay. Re-
lays in the front-connected moulded cases should be
mounted by four screws through the sides of the base
as indicated 4in the drilling plan.

ADJUSTMENTS AND MAINTENANCE

The relays are shipped from the factory correctly
adjusted “for armature travel and for contact follow
and pressure, and it should not be necessary to dis-

For Reference Only.

turb these adjustments. The relays normally are
shipped with all contacts assembled for circuit-clos-
ing operation. To convert them for circuit-opening
operation, it is necessary merely to loosen the mount-
ing screw for the stationary contact bracket, turn
this bracket over, and tighten the screw. After re-
versing the position of the contact brackets, it may
be necessary to bend them slightly to obtain contact
follows approximately as stated in the fourth para-
graph of this section. On a d-c relay not more than
four contacts can be assembled in the circuit-opening
position if normal contact pressure and travel are
maintained. With more than four the operating spring
should be adjusted to give the correct back contact
follow.

If a relay has been dismantled and is being re-
assembled, the following adjustments should be made
or checked. Reference should be made to Figs. 1 and
2 for identification of the parts mentioned in these
instructions.

The armature stop nut should be adjusted so that
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Fig. 9. Outline and Drilling Plan for the Type MG-6 Relay‘in the Front Connected Molded Case. See Internal Schematic for

Terminals Supplied. For Reference Only.

when the armature is in contact with it the lower, edgge
of the armature is 7/16” above the position which it
assumes when the relay is energized. Whenjadjusting
the armature spring tension, the locking serewfor the
spring adjusting screw is loosened, .and “this ad-
justing screw is turned (inward, to reduce the spring
tension) until the spring barely holds (the/ armature
against the stop nut. The relay must bedin its normal
vertical position when this adjustmentds made, with
all contacts assembled as circuit-élosing. The arm-
ature spring should thenhbe) tightened by turning the
adjusting screw 4 turns ‘counter-clockwise for a-c
relays or 2turns for d-c felays, and the locking screws
should be tightened. If the relay is being used with a
number of break contaéts, it may be necessary to
increase the spring,tension to obtain full follow on
the break contacts., The adjusting screw should be
turned just enotigh farther to obtain full follow with
the armature, against the stop nut.

The follow of the moving contact fingers should
be 3/32" for the make contacts and 1/16" for the break
contacts, measured at the contacts. This can be
checked more conveniently by measuring the travel
of the lower edge of the armature after the contacts
touch. This should be approximately 1/8" for the
make contacts and 3/32" for the break contacts. In
case moving contact fingers have been removed from
their guide pins, it is important that the coil springs

on the two sides of the fingers be replaced correctly.
The springs which are compressed by circuit-closing
contacts are approximately three times as strong
as the ones coinpressed by circuit-opening contacts
and thus they can be readily distinguished. The
positions of the two springs are reversed at the two
ends of the relay.

When special contacts are supplied for make-
before-break operation, the stationary members of the
special contacts are bent equally toward their re-
spective moving contacts to obtain “make” at the
point where the “break” moving contact has approxi-
mately 1/ 16" follow before parting from its stationary
contact.

If an a-c relay is to be used with a series re-
sistor so that the relay can be dropped out by short-
ing the coil, either the resistance value must be such
that the watt consumption with the coil shorted will
be quite high or the relay armature spring tension
must be reduced to about 1-1/2 turns and the follow
of the stationary make contacts must be reduced (by
bending) to about 1/16". With the reduced armature
spring tension, not more than two of the contacts can
be used as break contacts. Because of the low relay
impedance with armature open as compared to the
impedance with armature closed, it is not advantage-
ous to use a resistor in series with a coil rated at
less than line voltage, as in the case of d-c appli-
cations. For the contact and spring adjustments



TYPE MG-6 RELAY

J'/ "J’
Powwire
Jop 1he—
PANEL e 42 s:’i";:;
OPENING /6 32R
2 =, o 3 25
32 H——-‘Zaz—— ‘——zaz——’
N iy ) '
,',--=:- Sl L
| i
l' -~ | —
L
133 \ TD*
i
¢ i
~i%e 1 o
)
0 T ! |: ™~
L |
&%) ) || ko
o " 1]
l :' —+{fe !
] P 3 4 o‘ / s——
e [ s L
b W _‘ﬂﬁ
b b flaror L7
i 16 o 3
Tl — 4 Py,
-8|-R. IF $LoTTED ron 4
2& AS SHown "W-‘7 Z3
— S (o- & oA HoLE Sy
3ig— 4 HoLES Hric 337

TERM. SCREWS 1:190-32
MTG. SCREWS -(190-32

183A817

Fig. 10. Outline and Drilling Plan for the Molded Semi-Flush Case. For Reference Only.

specified above, a 60 cycle MG relay with voltage
rating equal to the line voltage can be used with a
series resistor which will take about 90 watts when
directly across the line. Of course, if the coil will be
shorted only momentarily or if a higher watt consump-
tion is not objectionable, it may be unnecesSary to
reduce the spring tension or contact followg

If the complete armature assembly 4S to be re-
moved from the relay, the screws which fasten the
lower ends of the moving contact leadsato theterminals
should be removed, the armature sSpring{tension ad-
justing screw should be turned in,as“farfas possible,
and the armature stop nut shouldfbe removed. The
upper end of the armature, spring/ should then be
slipped off of the grooved member at the lower end of
the adjusting screw, and the armature should be
lifted off of its bearing Carefully so as to avoid dis-
tortion of the coiled leads.i” The leads to the upper
center moving contacts are not coiled but the coiling
of the four other movingycontact leads should be such
that when the relay base is horizontal and the arma-
ture is on <its, bearings and approximately at its
mid-position, the Iead terminals will just touch the
base terminal inserts or be within about 1/8" of that
position.

©n lateh-type relays the latch screw is adjusted

so that with the armature latched and the operating
eoil de-energized, there will be a gap of between .005

% and .015 inch between the electromagnet pole face

and the raised section of the armature which strikes
the pole face. The locking screw should be tightened
securely after making this adjustment. There is a
small amount of clearance between the armature and
its supporting posts, and in order to insure proper
operation allowance must be made for this in the
following manner. With the armature held against its
left-hand support and nearly closed, the latch spring
or reset armature should be moved to the left as far
as it will go by means of the hand reset. To assure
that the latch will always release the armature the
resulting space between the latch and the latch screw

* should be at least .010 inch, and should not be more

than about 1/64". This should also be checked elec-
trically if electrical reset is provided. Some change
of this gap can be made by loosening the mounting
screws in the relay base and moving the latch support
in the desired direction. The gap also can be changed
by loosening the two screws which hold the moving
contact insulation block to the armature and shifting
the armature in the desired direction.

On electrical reset relays, the tension of the
spring which draws the reset armature toward the
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latch screw must be adjusted if these parts are being
reassembled. The locking screw (Fig. 2) is screwed
out until its head clears the head of the adjusting
screw. The main armature is then held completely
closed and against its right hand support, and the
latch spring tension adjusting screw is turned un-
til the latch barely touches the stop projecting from
the center of the latch screw. Then the latch spring
tension should be increased by turning the screw
clockwise 9 turns, and the locking screw should be
tightened.

If either the core nut of the electrical reset as-
sembly or the screws which mount its armature have
been loosened, the relative positions of the core and
plunger may shift sufficiently to cause the plunger to
strike on the side of the conical core opening. To
assure correct alignment of these parts, .042 diameter
holes are provided through the center of the core and
about 1/16" deep in the center of the plunger. After
tightening the core nut, a close fitting pin should be
inserted through the core and into the plunger. With
the pin in place, and plunger pressed firmly against
the core, and the mounting end of the armature cen-
trally located with respect to the electromagnet, the
two armature mounting screws should be tightened.
The pin then should be removed.

A slight amount of medium viscosityUslishing
oil is supplied at the factory to the polishedyand
hardened surfaces of the latch screw ,and thejlatch
plate to minimize wear and as protectionwagainst
corrosion. Oil should be reapplied after any cleaning
and reassembling of these parts, and it\\is desirable
also to renew this at the regulardmaintenance periods.

If the relay is provided, with a coil interrupting
contact, the following points, must be observed to
assure satisfactory oper@tion, “With the relay in its
normal operating position and/the armature shifted to
the extreme right, align the armature “snap” spring
so that it is atyleast 1/64 inch in from the right hand
edge of the® moving “eontact spring. With an .030
inch gap between the armature and the lower pole
face of ‘the felectromagnet, adjust the bracket by

% electromagnet is .010 to .015 inch.

means of the adjusting screw, until the snap spring
just passes the roller. The latch scréw should be
adjusted so that with the armature \in the latched
position and the operating coil deenergized, the gap
between the armature and the lower pole face of the
With the
armature in this position the,coil interrupting con
tact should be open at least 3764 inch.

All contacts should;be périodically cleaned. A
contact burnisher S#182A836H01 is recommended for
this purpose. The use of abrasive material for clean-
ing contacts is) not)recommended, because of the
danger of embedding®small particles in the face of the
soft silvereand this impairing the contact.

REPAIRS AND RENEWAL PARTS

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

ENERGY REQUIREMENTS

Operating Coil Burdens at rated Voltage

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 6.8 23 19.6 53
50 9.8 31 17.4 78
A 60 12 37 17.6 92
D-C 7.8 cold-- 7.8 cold--
D-C 6.5 hot-- 6.5 hot--

ARated voltage is 115 volts or its multiples.

Reset Coil Burdens at Rated Voltage (Multiples)

Frequency Closed Gap Open Gap
(cycles) Watts Volt-Amps Watts Volt-Amps
25 48 51.6 52 54
50 46 58.2 57 63.8
60 84 104.5 96 112.8
D-C 66 cold-- 68 cold—
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INSTALLATION

l L. 41-753™

OPERATION * MAINTENANCE

INSTRUCTIONS

TYPE MG-6 MULTI-CONTACT AUXILIARY RELAY

Before
all
serted for

CAUTION

remove

putting relays into service,
blocking which may have been in-
the purpose of securing the parts
during make sure

shipment, that all moving

parts operate freely,
that they
operate the

and electrical connections.
APPLICATION

MG-6

where several independent circuits

inspect the contacts to
see are clean and close properly,

and relay to check the settings

The type
plications

relay 1is designed for ap-

must be energized
of
the
is inadequate for the energy#régulned

or de-energized upon the

operation a single primary relay contact,

or vhere capacity of the primary pelay
contact
in a control circuit.
these

relays.

In certain applications
relays may be used directly agdprimary
the

readily Dbe reversed

Since stationary contacts, can
so as to bgf"suitable for
elther circuit opening or circuilt £1losing ser-

vice (although readjustment mé§ beprequired on

the D-C MG-6 relay - gsee |\"ADJUSTMENTS AND
MAINTENANCE") 1t 1is unné@essa¥y to predeter-
mine the arrangementsq of the circuits for

which the relay is tolbe used.

In the the
armature resets when the) operating coil is de-
the
lgtching mechanism which holds

usual applticatidon of the relay,
energized. Homewer,
plied with, a
the
the 1latch i= t¥ipped,
trically.
CONSTRUCTION AND OPERATION
The operating electromagnet is at the lower
end shown in Fig. 1. The
is built up of U-
shaped punchings, These are slotted at ths
of to receilve the

loops used to obtain quiet opera-

relays may be sup-

armature) Inmsthes operated position until

either by hand or elec-

of

stationary iron

the relay, as

circuit
outer end the lower leg
copper
ticn

this

lag
on A-C. The operating coil is mounted on

leg of the punchings. In order to im-

SUPERSEDES |. L. 41-321P

*Denotes changed from superseded issue.

prove the performance off the relay on D-C, the

pole face area “ds “Increased by means of an

This i1s assembled at the
end of the godi and the corners of the lamina-
tion sidefiplates’ are bent outward, serving to
hold the@platepin place. The inner end of the
upper (leg. of the punching assembly is
that (the

straining, spring can be hooked over 1it.
The \armature is made of high-silicon stesl.

Projecting the
act as knife-edge bearings and rest on
suitably shaped supports which are a part aof
the moulded Dbase. A stud attached to the
lowver leg of the electromagnet extends through

iron plate. plate

shaped

S0 lower end of the armature re-

sections on the sides, near

eenter,

a hole in the lower end of the armature, and a
stop-nut on the outer end of this stud is used
to 1limit and adjust the travel of the armature
in the de-energized direction. The special
nut

it

stop

vhich

means.
The upper end of the armature carries an ad-

used will remain at any position in
is placed without additional locking

justing screw to which one end of the armature
In the hand

a latch screw 1s

restraining spring is attached.
or electrically reset relays,
at the

self-reset

mounted extreme end of the armature.
In the
placed by a set screw which serves to separate
the locking plate (see Fig. 1) slightly from
the armature. Between
the 1latch (or set screw),

third screv which when tightened
pregssure to the threads of the former

them

relays this screw is re-

the spring adjusting

screw and screw

there 1is a
applies
screws and effectively 1locks against
turning.

The

moulded

contact
which 1s fastened to the
by two Silver contact
welded both sides of these
so that they can be used for either a

moving fingers arec mounted on
insulation
armature screvs.

buttons are on
f'ingers

circult-opening or & circuit-closing contact.

EFFECTIVE MARCH 1955
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Fig. 1—Front View (Cover Omitted) and Side View of the Type MG-6 Relay in“the Molded Case. Without Latch or Reset.

The fingers are assembled on gulde pins, be-
tween two springs 1n such a way that definite
spring compression and contact wipe 1s assured
for elther contact-closing or contact-opening
service. Flexible 1leads are welded to the
contact fingers. Since the armature assembly
has contact fingers both above and below the
bearing polints, the armature welght 1&g partis=
ally balanced about the bearingsgand \there 1s
less tendency for severe shocks_toQ,move the

armature.
The statlonary contacts com8sistyof large

sillver buttons welded to bracketsiwhich can be
assembled so that they clo8e with the moving
contacts when the armature(ls dn elther the
energlized or de-energized/poesition. The
stationary contact “brackets/ are connected
directly to thegterminal inserts by means of
long screws which pass through brass tubes.
These tubes are“of such 1length that the
moulded materlal of “the base 1s not under
direct compression when the screws are
tightened. Therefiore, there 1s always a tight
connectlonfrom contact to terminal regardless
of possible) shrinkage or other variation in
the mowlded base materilal. The contact
bracket 1s held agalnst 1ts seat by means of a

spring pring which 1s compressed between
shoulders in the base and on the hexagonal

terminal insert.
The constructlion of the latch and electrical

reset 1s shown in Fig. 2, 1n which the
lower portion 1s a partial front view of the

relay‘ In the moulded case, and the upper
portion a top view. In the latter view, the

latch screw (1n the maln armature) 1s 1n the
energlzed positlon, and the reset armature 1s
free to be moved to the right by the tension
spring until the hardened latch plate on the
reset armature rests agalnst the tip of the
latch screw. When the operating coll 1s de-
energized, the latch screw will move slightly
so that 1ts shoulder rests on the edge of the
latch plate. When the reset coll 1s energized
1t's armature moves to the left, thus permit-
ting the maln armature to return to 1ts open
position. Pressing the reset push rod, which
extends through the cover stud, will also re-
lease the latch through the medium of the re-~
set lever shown 1n the figure.

In some applications of the relay with latch
and electrical reset, 1t may be desirable to
have the operating and reset colls deenergilzed
automatically as soon as they have performed
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Fig. 2—Front and Top Detail Views of the Latchsand Elec-
trical Reset for Type MG-6 Relay.

their functions. In the caséfof the recset

coil this can be accomplished by “@ennecting
the coil through one of the reflay, ¥malke" con-
tacts. An

open the

contactVifg recuired to
This con-
tact, when provided, is“agcembled on the lower
right-hand side of thef’relay, and 1s held 1n
the terminal screw to which the

auxiliary

operating coil ¢ircudt.

position by
right-hand coil lead®o®dina?®ily connects. The
coll lead

tact stud

end of the moving eontact spring is in contact

is connécted, £ the stationary con-
of the, auxiliary contact, and the

vith thegheadf of) the terminal screw. The
auxiliapy capl: ¢t 1= closed when the main
armatude Ie open. When the armature

approaghgs the closed position, the moulded
Plock strikes the end of the

contact spring and cau~es the con-

inculation
auxiliary

tacts to part with a gap which 1s appreclably
greater” than the travel of the armature block
ak,  the

When

point where 1t etrikes the spring.
this auxiliary contact 1s used, a weight
the lower end of the armature

stablilize contact

s screwed to

to increase its mass and

Fig. 3—Physical Contact Positions for Combinations of Make-
Before-Break Contacts in the Tvpe MG Relay.

This contact
current at

actlon. will interrupt the coll
but 1t is

applicatlions where

any rated coll voltage,
not 1ntended for wuse 1n
several times rated voltage 1s applied to the
operating coll 1n order to reduce the operat-

ing time.

In certaln applications of the type MG-6 re-
lay, 1t may be deslrable to have one or more
of the contacts close before other contacts on
the same relay open. A speclal armature
assembly 1s required to obtaln such operation,
and the number of speclal make and break con-
tacts
bullt. The special moving contacts have long-

er follow than the

desired must be known when the relay 1s

standard contacts and
greater armature spring tension 1s requilred

for full deflection of the break
Consequently, 1t 1s preferable to Llimit the

sontacts.

number of speclal ©break contacts.to twvo. A

maximum of three may be used, although th= 1in-

creased armature spring tension needed may

ralse the minimum pick-up voltage above the

standard value. As many as flve contacts may

be special make contacts, +ith the total of
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O
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Fig. 4—Internal Schematic of the Type MG-6 Relay
Without Electrical Reset in the Molded Case.

contacts 1limited to
The locations of the make and

speclal make and break
six, of course.
any comblnation of these
are shown 1n Fig. 3. This
the physical location of the
contacts in the relay, and can be used in con-
junction with the internal schematlc dlagram

for the type of case 1nvolved to determine {he

break contacts for

speclal contacts

figure 1indicates

corresponding terminal locations.

The type MG-6 relay may be proviged without

cover, for front cennection, or in_ajuardsty

of completely closed cases, for va@r COEBRES-

tion. The moulded baze for rear Gonneabion is
shown In Flg. 1. Ths base foeplranicounse-

gsimilar exce

tizn  1is

terminal

]

projez2ting
hase ls  also used as a WbAbale wnen the

s .
7y TRLAY

supplied InQstondard

projectlon or, sewi-flus

CHARALTERISTICS

The type MG-6 relay hde an operating time of

ountings.

aporoximately 2 cycles on a-c and 5 cyclss on

d-c (on a €0 cycle basiz) when energized at
the rated vaoltage.
sired andg ifh the

intermittent, energization

If faster operation 1is de-
application requires only
of the relay, the
colls energized at higher

operatIng may be

Fig. 5—Intefnal“'Schematic of the Type MG-6 Relay
with Electrical Reset in the Molded Case.

will
operating time of approximately 1
the coill will stand this
minutes 1if 60

The time of
relay can be reduced to slightly over

than ratedc‘:voltage. Twlce rated voltage
givel  an
eyclef on a-c, and
voltage™ safely for over two

gycles or 4 minutes if 25 cycles.
the d-c
l cycle 1f the coll 1s energized at five times
rated voltage and there 1s not more than one
back The coil will stand this volt-

age for une minute. If faster time is desired

contact.
on a d-c¢ relay which muet be energized con-
the use of 1z low voltage 201l with
With
% o the llne voltage across the relay coll

Linuously,

5  geries reslstor will reduce the time.

asd ths balancs  across a series resiastor, the

of the circult results in

inductance
an opsrating time of appioximately 2 cycles.

fzget colls are for intermlittent duty only

ard shouwld not be energised longer than one

minute.

contacts wiil <close cilrcuits
They

and will carry 12 am-

The relay

carrylng 30 amperes. will carry this

current for 1 minute,
peres c¢ontinuously.
will

non-inductive

The contacts interrupt the following

currents, in circuits, at the

voltages listed:



;"

TYPE MG-6 RELAY

I L. 41-753

TOP RIGHT
(FRONT VIEW)
LEFT CENTER
(FRONT VIEW)
3 Ms
ALL CONTACTS ‘5 e 6
MAKE OR \?
BREAK AS
REQUIRED. g MG
porromRieur! 2 T . TOP LEFT
W) | T
® (S —® | (FRONTVIEW)
BOTTOM LEFT_. I RIGHT CENTER
@umnvmw)rzif_‘_““ﬁ:,Mﬁ —@ | tFroNT VIEW)
|- RESET COiL
(WHEN USED)
e . @
Q§ OPERATING
COILTNTERRUPTING coic
CONTACT (WHEN USED)
REAR VIEW
4-D-1516

TOP TEST SWITCH

= TO BASE \TERMS
— 10, RELAY

NT VIEW
TOP LEFT (FRONT VIEW) /<EST SWITCH
J Me A
ALL CONTACTS @ i+ D

TOP RIGHT

x\smcae &IEEED“K 0 N M (FRONT VIEW)
EQUIRED, X ,
LEFT CENTER
i‘ M (FRONT VIEW)
€ RIGHT CENTER
Bt (FRONT VIEW,
BOTTOM LEFT —— — —
(FRONT YJIEW) @S Ptk
© i
BOTTOM RIGHT ~—————¢ & o |
(FRONT VIEW) ] {ia

RESET ColL

~-OPERATING COIL

COlL INTE b REAR VIEW

ING
N USED)
TOM TEST SWITCH

SE R L

RONT VIEW
11-D-9571

Fig. 6—Internal Schematic of the Type MG-6 Relay
in the Standard Case.

Current Volts A-C
30 115
20 230
15 Leo
10 575
Current Volts D-CX
30 12
15 24
10 32
8 08
3 125
1 250

The type MG-€ relay, fofila-c cé&n be used with
any combination of confacts,@but the d-c relay
cannot have more gh&an “§our circuit-opening
contacts if the n@rmal Jeontact pressures and

armature travel afgpmaintained.

* INSTALLATION

The relay® showld be mounted on switchboard
panels “@rfthei@ equlivalent in a location free
from dirt,“méisture, excessive vibration and
heat. Mount the relay vertically by means of
the two gounting studs for the standard cases
afid the type FT projection case or by means of
ghefour mounting holes on the flange for the
semi=flush type FT case. Either of the studs

grPthe meounting screws may be utillized for

srounding the relay. The electrical connec-

Fig. 7-Internal Schematic of the Type MG-6 Relay in the
Type FT Case.

tionshpmay be made direct to the terminals by
means of screws for steel panel mounting or to
terminal studs furnished with the relay for
ebony-asbestos or slate panel mounting. The
terminal studs may be easily removed or in-
serted Dby locking the two nuts on the studs
and then turning the proper nut with a wrench.

Relays 1in the rear-connected moulded cases
should be mounted and electrically connected
simllar to the other projection cases. The
lower mounting stud may be used to ground the
electromagnet 1iron. The hexagon-shaped ter-
minal 1nserts are slightly 1loose 1n the base
but this does not affect the electrical con-
nectlons. Only the two mountling studs should
be used to secure the relay to the panel. Re-
moval of terminal insert end-play (in the case
of thick-panel mounting) by turning a nut on
the terminal stud tightly against a large dia-
meter washer (not supplied) at the rear of the
panel should not be attempted as thls may dis-
tort the relay base and affect the adjust-
ments, or possibly damage the relay. Relays
in the front-connected moulded cases should be
mounted by four screws through the sides of
the base as irdicated in the drilling plan.

ADIUSTMENTS AND MAINTENANCE

lsys are shipped from the factory cor-

vectly  adjiasted for armabture travel and for
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and 1t should not
these adjustments.

contact follow and pressure,
be disturb

The relays normally are shipped with all con-
tacts assembled for circult-closing operation.

necessary to

fb convert them for circult-opening operation,
it
screw for the sStatlonary contact bracket,
this Dbracket and tighten the
After reversing the posltlion of the contact
brackets, 1t may be bend them
slightly to obtailn approxi-
mately as stated in
this
four contacts can be
if
and travel are malntalned.

If
reassembled,
be made or checked.
to Figs. 1 and
parts mentloned

1s necessapy merely to loosen the mounting
E turn
over, screw.
necessary to
contact follows
the fourth paragraph of
section. On a d-c relay not more than
assembled 1in the circult-
opening position normal contact pressure
a relay has been dismantled and is being
the following adjustments should
Reference should be made
2 for identification of the

in these 1instructions.

The armature
that the
the lower edg=
the

1s en=rgized.

stop nut should bs adjusted so
when armature 1s 1n contact with 1t
of th= armature is 7/16" above
position which 1t assumes when the relay
When

the

ad justing the

spring tension, locking

spring adjusting scro:

adjusting screw

the spring tension) until

holds the armatur~ aguslnst the stop nut
relay must

be 1n 1ts normal vertica s
this adjustment 1is made, 4wilt 11 jeen-
assembled as circuit-cl . The

then, b
adjusting screw

the spring

when
tacts

armature spring should ightened by

turning the rn counter-

clockwlse for a-c relays o t s for d-c

relays, ( except 4% turns a- relays with

the
If the

cont

coll-interrupting locking

screws should be relay 1is

being used with reak contacts, 1t
may  be rnecessg ase the syrirng ten-
sion to c¢btal low or. the brewk con-
tacts. The adju screw shculd be turrecd
just enough farther to cobtain full fclilow.

The follow of the moving contact fingers
should 3/32""for the make contacts and
1/16" he break ccrtacts, measured at the
conts 1s can be checked more conven-
len measuring the travel of the lower
eg the armature after the contacts tcuch.

armatur
s1th
scraw for
;= 1s loosened, and 1 the relay
is turn=d (invard, to redu uced to about
ig-

This should be approximately 1/8" for the
make contacts and 3/32" for the break con-
tacts. In case moving contact fingers ve
been removed from thelr gulde pins, it 1s -

portant that the coll springs on the two sildes

of the be The

fingers e
springs which are compressed by cilrcult-

closing contacts are approximate e times
as strong as the ones comp ircult-

replaced correctly.

opening contacts and thus t be readily
distinguilshed. The posit of the two
springs are o ends of the

relay.

reversedb
When special cont re supplied for make-

before-break opera

of the special t
ward thelryrespe
tain "make' point where the "break"

moving s approximately 1/16" follow

, the statlonary members
s are bent equally to-
moving contacts to ob-

before rom 1ts statlonary contact.

If &relay 1s to be usad with a seriles

resis so that the relay can be dropped out
tIng the

coll, eilther the resistance
be such that the watt consumptilion
coll shorted will be quite high or
armature spring tension must be re-
1-1/2
the stationary make

the

turns and the follow of
contacts must be reduced
(by bending) to about 1/16". With the reduced
armature not more than two of
the

Because

spring tensilon,

contacts can be used as break contacts.
of the low relay impedance with arma-
ture open as compared to the impedance with
armature closed, 1t 1s not advantageous to use
a reslstor 1in serles wilth a coll rated at less
in the d-c

For the contact and spring ad-

than line voltage, as case of
applications.
justments specified above, a 60 cycle MG relay

with voltage rating equal to the line voltage

can be us23 with a seriles resistor which will
take about 90 watts +hen directly across the
line. Of course, if the coll will be shorted

only monentarlly or 1if a higher sratt consump-

tion 1s not objectionable, 1t may be unnecess-

ary to reduce the spring tension or contact
follow.
If the complete armature assembly 1s to e

removed from the relay, the screws which
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fasten the
to the terminals should be removed, the

lower ends of the moving contact
leads
armature spring tension adjusting screw should
be turned 1in as far as possible, and the
should be The

of the armature spring should then

armature stop nut removed.
upper end
be slipped off of

lower end of the adjusting

the grooved member at the
screw, and the

should Dbe 1lifted off of its bearing
to avoid distortion of the

armature
carefully so as
coiled 1leads. The leads to the upper center
moving contacts are not coiled but the coiling
should

be such that when the relay base is horizontal

of the feur other moving contact leads

and the armature 1s on 1its bearings and ap-
proximately at 1its lead
will Just touch the base terminal
within 1/8" ef that po-
A pair of tweezers on which the ends

to the body,

mid-position, the
terminals
inserts or be about
sition.
are bent at a right

angle or a

similar tool,

is useful in replacing the upper
se
end of the spring in the groove of the adjust-&

ing member. Such a tool is particularly hel

ful on relays which have an electrical r

assembly.

On 1latch-type relays the latch g
that with the armatu
the operating coil de-energized, t
a gap of Dbetween

.005 and, .0 c I
pole face ‘an e raised
section of the armature whi r s the pole

the electromagnet
face. The

t
locking scmew @be tightened
after making t xﬂ stment. There
lea
Lo

justed so

securely
is a small amount o ce between the
armature and 1its s o g posts, and in
order to insure p operation allowance
must be made for @ the following manner.
With the arma d against 1its left-hand
losed, the latch spring or
d be moved to the left as

0 by means of the hand reset.

support a n
reset armat
t wdll

far as

To the latch will always release
the arm the resulting space between the
latch and "the latch screw should be at least
.005 1inch, and should not be more than about
VA "This should also be checked electric-
allly 1if electrical reset 1s provided. Some

ge of this gap can be made by loosening
screws 1in the
latch

direction. The gap

e mounting relay base and

moving the support in the desired

also can be changed by

loosening the two screws which hold t

contact 1insulation Dblock to the g
shifting the armature 1in the esi di-
rection.

On electrical reset relays, the tension of
the spring which draws the

toward the 1latch

these parts are ,belil
locking screw (Fig.
its head clears hi

screv. The main(la re is then held com-
d ainst 1its right hand
tension

n th latch
adjusting s Wl turned until the latch
barely touChes he stop projecting from the
center latch <screw. Then the latch

n should be increased by turning

rset armature
screv ust be adjusted if
ssembled. The
crewed out until
of the adjusting
pletely closed

support, a spring

spring

t
cr loclowise 5 turns, and the locking
1ld be tightened.

her the core nut of the electrical re-
ssembly or the screws which mount its

ture have ©been 1loosened, the relative

positions of the core and plunger may shift
ufficiently to cause the plunger to strike on
the side of the

assure

conical core ®pening. To
.042

diameter holes are provided through the center

correct alignment of these parts,

of the core and about 1/16" deep in the center

of the plunger. After tightening the core
nut, a close fitting pin should be inserted
through the core and into the plunger. With
the pin 1in place, and plunger pressed firmly
against the core, and the mounting end of the

armature centrally located with respect to the
electromagnet, the two armature
should be tilghtened. The

should be removed.

mounting
sCrews pin then

A slight amount of medium viscosity slushing
0il is supplied at the factory to the polished
and hardened surfaces of the latch screw and
the 1latch plate to minimize wear and as pro-
0il should be re-

applied after any cleaning and reassembling of

tection against corrosion.
these parts, and it is desirable also to renew

this at the regular maintenance periods-
If the relay is provided with a coil-inter-
rupting contact, the following points must be

observed to a&assure satisfactory operation.
The 1latch should be adjusted so that

with the armature in the latched position and

screw

the operating coil deenergized, the gap

,
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between the armature and the lower pole face REPAIRS AND BENEWAL PARTS

of the electromagnet 1s only .005 inch. With

the armature 1n this position the coll inter- Repalr work cen be done most satisfactorlly

rupting contact should be open by about 1/16 at the factory. However, interchangeable

inch. This gap 1s adjusted at the factory by parts can be furnished to the customers who

are equlipped for dolng repalr work. When

varylng the number of slotted shims used be- dori . 1 1 h let

order ar alwva v com ame -

tween the relay base and the contact sup- ering p S vays give © p_ete n
plate data.

lower end of the base should be assembled as ENEBGY REQUIBEMENTS

clrcult-opening contacts, and the main arma- Operating Coll Burdens at Rated, Vobtage

porting bracket. The two maln contacts at the

ture restralning spring should have 4 turns

tension (see 3rd paragraph of thils sectlon) ng%g%gg¥ Wat%éos%glg% mps Watggenvg%g—Amps

for DC as well as for AC relays. It is

necessary also that the L-shaped spring which 25 €.8 23 19.€ 53
carries the moving member of the coll-inter- 50 9.8 31 17.4 78
rupting contact have 1its sides approximately €0 12. 27 17.€ 92
stralight before assembly with the supporting D-C 7.8 cold-+ 7.8 cold-
bracket, and that the angle betweer the sides D-C 6{8%hot (=- €.5 hot -

be approximately 80°.
ResgitpCol1\Burdens at Rated Voltage

All contacts should be periodically cleaned
with a fine file. S#1002110 file 1s recom- ngquﬁnc¥ " t%los%dlga Open Gag
S - w - S
mended for this purpose. The use of abrasive 7°° 9 O ° s atts Volt-Amp

material for cleaning contacts 1s not recom- 25 23 26 24 27
mended, because of the danger of embedding 50 18 23 20 25
small parti%les in the face of the soft silver 60 23 32 2€ 36
and thus impailring the contact. D-C 31 cold -- 31 cold --
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Figgp8—Outline and Drilling Plan for the Type MG-6 Relay in the Rear Connected Molded Case. See the Internal
Schematic for the Terminals Supplied. For Reference Only.
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Fig. 9—Outline and Drilling Plan for the Type MG-6_Relay, in the Front Connected Molded Case. See the Internal
Schematic for the Terminals Supplied. For Reference ‘Only.
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Fig. 10—Outline and Drilling Plan tor the Type MG-6 Relay in the Standard Projection Case. See the Internal Schematics
for the Termina’s Supplied. For Reference Only.
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Fig. 11—Outline and Drilling Plan of the S20 Projection or Semi-Flush Type FI Flexitest Case. See the Internal Schematics
for the Terminals Supplied. For Reference Only.
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