PROTECTIVE DEVICES EQUIPPED WITH THERMAL OR..

Switch used for storting fractionol-
hp motor. Thermo! elament is shown

1"

Reloy having on alloy-pool element.
Top terminals in series with ling

12

1 Relay may be adjusted to roset ou.

tomatically or monuofly ot shown . :

Meognatic overload reloy with dosh.
pot for time log on short overloods

14

tbat the motor is reaching o
dangerous teamparature.

Ambient Temperature. Wat thermal
devices are affected by changes in
the surrounding temperature. This
48 1llustrated in Pig. 9, It 15 thus
good practioe to have both motor
and .protective device subjected to
the sane apbient teapersture. Whare
this 18 got practicable, the varia-
tion in surrounding temperaturs
should be taken into consideration
in selecting the proper thermal
relay.

To {llustrate, 1f the motor is
outdoors and the thermal relay
ipaide, botb will generally be at
the some tespersture in warn
weather. In winter, the relay will
be subjected to & higher temperuture
than the motor. This {s not serfous

- since we will obtain adequate motor
protection, even though we do limit
the motor output. If the motor is
locatedat a point where the ambient
temperature is higher tham that
surrounding the protective thermal
relay, it will be necessary to
select a heater coil with lower
rating to get sdequate protection.

A thermal device s available to
compensate for variations in the

sablent temperature about the relay.

When conditions ore such that the
relny embient temperature changes,
a conpensating element built into
thia type of relsy recalibrutes the
tripping mechanism. As & result,
the thermal element is not affected
by local temperature conditions,
but trips only on wotor current.

Meintensnce. Therusl relays
ordinarily require little mninten-
ance other than occasional inspece
tion. Relay terminal connections

90 (414}

should be checked for tightness
sinco any heat generated at these
points will affect the relay's
normsl operation. One of the wmost
frequent causes of false tripping
or failure to trip on overload is
poor selection of the theraal
hester or coll. Manufacturer's
recomnmendations should be folloved
in selecting thermal relays.

The tripping point of an over-
load protectlve device pay be
checked by possing a low-voltage
current through it. Por thermai
relays used for motor protection,
the .point of tripping cay be
checked withaut removing the relay
from its normal mounting. Throogh
the use of a step-down transformer,
in which the secondary voltage is
but a few volts, high current can
be obtoined to check thermal relays.
¥heo so used, the secondary of the
test transformer is connected
directly to the thermal device;
the vnlue of current ony be varied
by selecting the proper taps on the
secondary of the transformer. A
clonp-on ampeter simplifies current
measurenent. A coaparison should be
wmade between the tripping cheracter-
1stic curve supplied with the relay
and the result obtained through
this test,

Magnetic Devices, The earliest
overlond device, other than the
fuse was the sinple magnetic reley.
It consists ofs wire coil connected
in series with the circuit being
protected. A metal plunger located
vithin the coil is mechanlcally
connected to some type of clrcuilt
interrupter. When & predetermined

4t will not offer overload protec:

value of current flows through the,
coil, the resulting magnetic actieca
reises the plunger, which in tury
opens the circuit, R

This relay will operate inaten-j
tanecusly wvhen its calibrated valug]
of current pssses through tbe coill:
It 18 thus not suited for motot
protection for two reasons: (1) If
the relay 1s calibrated to operate
ot a point slightly above the
noreal full-load rating of the con:
nected motor, the Felay wiil trif]
under the current surge on start:i
ing. (2) If the relay s calibrated
to carry the heavy starting current;

tion to thé motor once it is running

Tine delay was originally intro
duced in this typo relay by the
addition of Jeather bellows and s
calibrated sir valve. On overlpad
the plunger acted to force trapped
sir within the leather bellows out;
through the calibrated air valve.
The length of time delay 1s con?
trolled by adjustaent of the valve
openlog. The leather bellows intro-

soft with ofl. If allowed to drJ,
out they will crack.

Tioe delay ia also introduced b
the addition of a dashpot us ahorvs
tn Pig.14. The attachment preven!sy]

When overload curreat flows, thel
plunger is pulled upeard by magnetic
action. Time delay is introduced by,
regulating the aize of opesiod]
through which the dashpot oil oush
pass. In addition, the viscosity ofi
the oil used will affect the period

of tice lag. A variation Io thel,
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dashpot arrapgesent {s shown in
Pis. 18.

Therno-Nagnetic Devices. The
circuit breaker shown in Pig. 19

conbines the mngnetic and thermal

principles, giving sccurate foverse- _
tive overlmad protection. As in the
curve of Pig. 20, the resulting
¢raph is a conbination of both
thernal and. magnetic characteris-
tic curven. Magnetic action protects
the connected motor on starting and
Quickly disconnects it on large
load peaks. Continuous overload or

4 series of load peaka, which would

in effect add up to o dangerous
overload on the motor, are con-
trolled by the thermal element.
Circuit breakers, which use o
eagnetic elesent to detect the flow
Of false current, shown in Pig. 16,
operate {nstantaneously on short
¢ircuits, and provide tlme delay
for short period overloads. Owing
to the absence of any heating
Process, there is little heat loss
vitbin the relay. This 18 an in-
portant considerstion whers circuit
bresiers have to be grouped to-
tother. Rolays of this type are not
:"ucud by changes ia ambient
tuDerature.,
" Bath thermnl and megnetic de-
4 Ces are ususlly rated st 1233 of
ull-losd current tating of the
:mmeeted otor, For an alternating-
p:{:nnt squirrel-cags motor, this
o t would correspond to the maxl-
':":Mlllo"bln teaperature. that
b be produced to the motor.
nu" direct-current motors: the
in .::n safe comgutating ability,
ust ition to winding temperature,
be conaidered 1n determining
9 cAxinun current.
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Mapnatic trlp provided with time lag
for surges, Fast trip on short clecult

Heat 10 operote resulta from current
induced in center copper tube by coil

COMBINED THERMAL MAGNETIC |

Combining features of both
elements. Thermal cperates
on overloads while mognatic trlp
hondles short-circuit
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which operates ogoirst pull of
mognetic element, provents breoker
from operating on momentory surges
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Both elements are contained in
the clrcuit breaker shown below
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20 Tripping characteristics of both
devl bined In abos




