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TR Relay Operational Summary
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Transformer Relay

The uniyue combination of u transformer and d relay in
ohe mughetic combination offers severdl advantages in
cost, system design and operation. An explunution of the
maughetics of the Transformer Relay is hecessury to fully
understund how it operates within a system.

Figure 1 is u yenerdl
representution of the _ .
reluy showing the relu- SN
five ussociation of each L, ¢ acAmane
of the important parts .
in the magnetic circuit.
The tfransformer section Bracket
of the device consists Figure 1
of u primury coil (120 or 277 volts), u secondary coil (15
volts), und u stuck of frunsformer steel luminations. The
leuds from the secondury coil ure color coded: Yellow
und Brown. The reluy section of the device consists of two
fermunent magnets, u steel bracket, a moving urmature
that supports the moving contacts, and d set of 90% silver,
10% cudmium stutionury contucts.

Magnetism Theory

By convention, magnetism
“flows” FROM the north pole TO
the south pole. When d diode is
pluced between the switching
leuds, un electromugynet is cre-
uted ucross the gup. By using
two diodes in opposite directions
to euch other, the Transformer
Relay is able to credte two muy-
netic polurities opposite to euch other.

Figure 3A shows the mugnet-
ism that is upplied to the gup of
the core to CLOSE the contucts.

When u diode is pluced
between the switching leuds
(current fowards the Yellow wire),

Permanent

Laminations
// Magnets

- Contacts

Br Secondary Coil

Transformer Magnetics Latching Magnetics

120 VAC

120 VAC

" Switching Magnetics
(ON shown)

Figure 3A

Magneticully Latched Transformer Relay

the flux that is produced sets up U Maugnetic field on both
surfaces of the guap (fop North and botfom South).
Becuuse the flipper urm is ulwauys connected to the North
sides of the permunent magnets, the flipper arm is
repelled from the North surface und uttracted to the
South surfuce. Since the contact urm is connected to the
flipper arm, the contacts will close.

Figure 3B shows the magnet-
ism that is upplied to the gup of
the core to OPEN the contacts.

When u diode is pluced
between the switchiny leuds
(current fowards the Brown
wire), the flux that is produced .
setfs up u mugnetic field on Figure 3B
both surfaces of the gup (top South aund bottom North).
Becuuse the flipper arm is ulways connected to the North
sides of the permunent mugnets, the flipper arm is
repelled from the North surface und uttracted to the
South surfuce. Since the contuct urm is connected to the
flipper arm, the contucts will open.

As cun be seen by examining Figures 3A and 3B, the
electromugnet reverses ifs polarity o switch the relay ON
und OFF,

TR Performance

The performunce und relidbility of the Transformer
Relays have been proven in both the field und the laboru-
tory. The original 3M products were installed in test sites in
Minnesotu, Ohio und Texus in 1980 und ure functioniny
well to dute. ILC hus over u decude of service to the
commercidl building industry. Our lighting control systems
have proven themselves in over 5,000 facilities nationwide.
Applicutions testing in the laborutory und the fuctory
have further attested to the performance of the TR and
estublished expected lifetime duta.,

Transformer Reluys have dlso been cycle tested under
laborutory conditions. The most important of these tests is
the “cycle to fdilure” test to help determine the unticipat-
ed life of the TR. There ure two types of electricul louds
that present severe conditions to uny relay: u tunysten
lump loud und u high inductive loud.

A tunysten lump electricul loud is churacterized by u
high inrush current. A cool tungsten filament will puss ten
times the current of u hot filument. When d tungsten lump
is first eneryized, there is u current surge thut lasts only mil-
liseconds, but thut cun cuuse erosion und welding in
relay. The typicdl life of u TR-120 subjected to a 16 ump
(80% of circuit rating) tunysten loud is 48,000-52,000 cycles.

An inductive loud such as a bdllust or motor is charac-
terized by u lurge electrical arc us the circuit is broken (this
is due to the collapse of the magnetic fields). The heut
genheruted by these infense drcs can cause burning and
erosion of relay contacts. The typicdl life of a TR-277 sub-
jected to 16 umps power fuctor is over 200,000 cycles.
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