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HOW THERMAL ELEMENTS WORK

A

§%
R
7
3%
M
§¢
§%
52
32

LTI,
RS

v

' Bimerclile principle is lllustroted above. Two matals with unequal
coefficiants of expansion, A ond B, ere welded. When heat is applied
the combination strip will bend, cperating o circuit-opening mechanlim

-
Current in

Tu'nc required 1o operate decrecies
as load increases. Strip returns to
normal position ofter it has cooled

Heot to the bimetollic sirlp s
generally supplied by o coil
connected in series with the load.

7o contac! mechanism I contoct mechonism
‘When bimata! strip Heaters used with Port of current to
bends, trip lotch bimetallic element load posses through

moves Up ond operates

mechonlsm thot opens  ona of
contacts in load line

can be replaced with
JiE1. rab-
ing if load changes

bimetol element, Heot
d

o
current daflocts strip

Heater Is inserted in manganese
alloy tube. When connected
motor draws overcurrent, heot de-
veloped within tube causos it 1o ex-
pand. A laver mechonism Irips reloy

To contact
mechonitm 8
Heat developed within coll melts

solder allowing ratchet to trip.
- Can reset relay ofter tolder cools

Cutowoy view of clioy-pool type
reloy showing hecting grid and
alley pool. Ratchet wheal engoges
o spring-hald tripping mechanism

‘the motor' a winding.

- left. The heat-produoing aeans 16

- 1llustrated the fundamental princt-’
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Protecting a oircuit nu(nnt‘;
overcurrent consiats essentislly in'l,
providing (1) & device to detectd
flos of excess curreot and (2) a
neans of interruptiog the circuit, 3}
Methoda conmooly used in openingly
the circuit were discussed in the'h
1ast tew pages under the heading, *
~Circuit Broskers” We will now take-
up fundamental principles in detect.'
ing excess current, as well u12~
typicsl overcurrent detectors.

tTheraal Devices. Plow of currept
tirough & resistor generates hest, 3-
the velue of which varies as tho
square of the current flowing.’ Pan Y
s aotor, the pexisus current r.hut‘!
can be safely drown, and heace thel
greatest outpnt the unit cao de
liver, is linited by the temperature A
rise within its winding. The thermal-

perait short-time overload, while;
still protecting against overload
that would Injure &be insulation of]

The tbermal’ relay conslstl'
esoentinlly of three parta: s Muc- :
producing nesnd, a Mnt-nspoulm'
device, and a contact sachanism.’
Generally spesiing. thernal relays
nay be divided into two clamsifice-
tions eccording to the type of
heat-responsive device: bdisefallic’
and solder pool. Beveral forms are
illustrated o the panel to tbe)

gonerally & heater coil. Thermal
devices are connected in serlen-
with the load; henmce the current]
floving. which produces heat withio}
the motor's windings, will generate;
8 proportional amount of beat within(g:
the thermsl device. ° &

Referring to Pig. 1, we ses’d
ple in the operation of s hlnenllle

used today.

The solder-pool type of tneml: 1
pratectar 18 1llustrated in Pig. 7. )8
This relay consists of a containers
filled with & specific amount of}
solder. As with the blometallicy
strip, e heater surrounds they
cylinder holding the solder. AR
ratchet srn is connected to radisly
vanes ln the solder pool.

ND MAGNETIC DEVICES

tlow.of excess current sufficient
heat is generated within the coil
to melt the solder. The vanes are
pos free to turn, and since they are
under epring teansios the ratchet
aro will sove. This movenent
operates s tripping necbnnlu that
opens the circuit.

Pig. 8 11lustrates the expnnnhm-
tube thermal relay. The element that
responda to temperature in this relay

18 & manghnese-alloy tube. A heater:

is loserted io the tube supplying
suffioient best on overcurreat to
cavse olongation of the tube. This
sovenent releises A latch mechanim,
‘which in turn operates the relay
contoct. As the movement of the
s«lloy tube ia very small, s large
sultiplication of lever ratios in
the latch mechanise oust be used.
It is essential in this type relay
that all parts be held to close
tolerance,

The relay shown in Pig. (3 oaes
the heating effsct created by e
‘current induced in & copper tube,
As to previous relays, the coil is
coanected in series with the load.
A copper tube 18 inserted io the
coil and through tranaformér ection,
cwreot is induced within the tube,
gonerating hest. This hest in tom
is transferred to & solder-ratchet
relay. Bince the heat generated
depends upon transformer sction,
this relay ia used io slternating-
current olrcuits only.

‘Thereal relays are most commwonly
used to protect motors sgsinst

.

overload. They are particalarly
suited for this application because
they opot only have time-lag
characteristics, but, io addition,
thermal reiays are avajilable which
act to gun up the hesting effect of
a series of minor overloads.

To 1llustrate this polnt, let us
consider the sction of the thormal-
overload device connected to a
motor which is subjected to periodic
overlosds, Each period of overlond
contributes to the tempersture riss
withio tbe motor. Hence, it ls easy
to onderatand how & aotor coold be
demaged if subjected to a sufficient
nunber of these short-time over-
loads. Bince the ‘thermal device
operates on tha teuperstvre-rise
principle, each period of motor
overload will act to raise the teo-
perature of the thersel relay. In
thin fnstance, slthough ecach short-
tine overload did mot draw suffic-
ient. current to operste the relay,
the device will, navertheless, oper-
ats before the resnlting tempersture
of the motor winding reaches a
dangerous liait,

Most thermal relays may bs de-
signed to resot manually or auto-
patically. Autometic reset may be
an advantage if the relay is sope
distance from the connocted motor,
end the motor ie subjected to few
overloads. It is good practice to
use msnually reset thersal relays
to reduce motor overloading by the
eachine operator.

A conblnatlon starting nucn

and thermal-overload relay {s shown
in P1g. 11,The device is well suited
to operate and protsct amall motora
A thermal device incorporated in the
switeh consists of & saall heater
coil connected io the motor circait.
The coll surrounds s steel ratchet
tastened to s fized shaft. A
solder-pool device operates the
ratchet aro. Pig.12 ahows overloasd
relay with aelting alloy slement
ia place. Overcurrent of sufficieat
duration allows ratchet of elesent
to turn opening circuit. Pressing
button resets relay after coolios.
®

¢ Protection o
type of therwsl protectivé device
designed to protect aotors conaists
of a bimetallic strip, whicd is
oear the wotor winding. Ghould the
stator wvinding overheat, the bi-
aetellic elesent will expand and
open the motor circuit. Note in
this case the heat supplied to trip
the relay is the actual beat gener-
ated withio the motor winding. ‘The
device oay.be designed to reset
automatically when the temporature
of the sotor returns to normwsl, or
it say be reset ganuslly. In pro-
tecting snall motors the tripping
oechsnisa 18 connsoted directly fa
the sotor circuit. When used with
large motors, it operates to open
the connécted circuit breaker or
sotor starter.
often used to opérste an indieatiog
device, mruing the machine operator’
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TYPICAL CHARACTERISTICS OF THERMAL ELEMENTS
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Buch relays are °




