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7 Westinghouse I.L. 41-552 4N
INSTALLATION ¢ OPERATION e MAINTENANCE

INSTRUCTIORNS

TYPE DT-3 TEMPERATURE AND MICRON RELAY

CAUTION: Before putting relays into service,
remove all blocking which may have been in-
serted 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 properly, and operate
the relay to check the setting and electrical con-
nections. Note that movement and frame may
be energized and dangerous to touch.

APPLICATION

The principal application of the type DT-3
relay is for protection against excessive tem-
perature in electrical machines through response
to changes in resistance of an exploring™eoil
installed in the protected apparatus. The relay
may be used for protecting transformerst and
either ac or dc generators and motors, from
damage resulting from abnormally/high “tem-
peratures. The point at which the relay contacts
close is adjustable along a scale calibrated in
degrees Celsius. The operation ofythe/relay con-
tacts may be used to open gheigircuit breaker,
sound an alarm, start blowers, or take care of
the high temperature in anyydesired manner. The
DT-3 relay may be supplied for ac or dc opera-
tion. A modified form%f the DT-3 relay is used
as part of a vacuupt measuring device and has a
scale calibrated, in ‘microns.

The type D¥-3 relay has a permanent magnet
field, and ‘censequéntly it is free from the varia-
tions in operatidg point that would result from
fluctuations in the voltage source if an electro-
magnet field were used.

The DT-3 is normally, used with an external
10 ohm 25°C copper resistance temperature
detector (RTD). Seme*type DT-3 relays are
available for use, with" a 120 ohm 0°C nickel

O RTD as wellg@ya 100 ohm 0°C platinum RTD.

Temperature Sensor (RTD) Gulde.

The amount of current that circulates through
the RI'Dydepends on the resistance of the RTD
andsthe)temperature range of a particular DT-3.

Eor example, a 10 ohm copper RTD with a
60 to 120°C scale will circulate approximately
90 milliamperes. A 50 to 190°C scale will cause
40mA to flow through the RTD.

The 100 to 160°C range DT-3 for use with
the 120 ohm nickel RTD circulates 17mA while
the 50 to 190°C type will send 8mA through the
RTD.

Approximately 15mA will be seen by the
100 ohm platinum RTD for the 50-190°C relay.

The resistance temperature detector there-
fore should be sized so that the self-heat error
will be limited to 1% or less. For instance, the
use of a .050” thick stick type Platinum RTD
from MINCO Co. will have a resistance change
much less than 1% with 15mA flowing through
it.

The DT-3 relays for use with 100 ohm plati-
num RTD are calibrated to the U.S. Lab
Specification ~ (R100°C/R0°C = 1.3926)
corresponding to MINCO Co. resistance-

dMNepossible contingencies which may arise during installation, operation, or maintenance, and all
détails and variations of this equipmer.t 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.
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L) Fig: 1a. D.C. Type DT-3 Temperature Relay without Case. 1-Internal Series Resistor. 2-Moving Coil. 3-Bridge
Resistor. 4-Current carrying Counter Wound Restraining Springs. 5-Moving Contact. 6-Stationary Contacts.
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OFig. 1b. Uncalibrated AC Type DT-3 Temperature Relay without case (Front View). 1-Two adjustable resistors.
2-Control tixed resistor. 3-Control CS-1 contactor switch. 4-Current carrying counter wound Restraining
Springs. 5-Moving contact. 6-Stationary contact.



OFig. 1c. Uncalibrated AC Type DT-3 Temperature Relay without case. (Rear View). 1-Transformer. 2-Rectifier.
3-Three fixed resistors. 4-Voltage Regulator.
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Fig. 2. Relay Type DT-3 Temperature S.P.D.T. Con-
tacts in type FT-21 Case — 100 to 160°C Tem-
perature Range.

temperature table number 1-100. However the
differences between this specification and others
such as the European and Canadian are slight
and RTDS manufactured to these specifications
may be used with the DT-3 relay.

CONSTRUCTION AND OPERATION

The type DT-3 relay is a d’Arsonval®type dc
contact making milliammeter. The fmagnetic cir-
cuit is shown schematically in Fig, 12. A cylind-
rical core, consisting of an Alnico§ permanent
magnet, two iron pole pieces and twaeasbrass spacer
blocks, is mounted concentricallyyin the bore of
a malleable iron frame®edsting. The moving coil
rotates in the air gap between the core and the
frame casting. A Moldarta), bracket mounted on
the rear of the core carriessbearings for the frame
on which the mg@vinggcoil is wound, and also
provides connegtioni, points for the spiral/springs
through which_elegtrical connection is made to
the movifg contact and the moving coil. The two
springs which ar€ connected to the moving coil
are located at“the top of the element. The outer
ends of these springs are fastened to posts
mounted ifY a circular insulating plate. This plate
is mounted on the Moldarta bracket by means of
the"upper bearing screw and a spring washer, so
that, it is held in position securely, but yet can
be rotated to permit adjustment of the zero
position of the moving element.

Fig. 3.0 ldternal Schematic of the 60—-120°SPDT Type
DT-3 Temperature Relay in the Type FT21 Case.

The moving contact is mounted to the outer
end of a counterbalanced arm fastened to the bot-
tom of the moving coil shaft. Current is introduced
into this contact by the third spiral spring. On
either side, a stationary contact arm is fastened to
the frame. Each of these stationary contacts is ad-
justable in a small arc and an upright guide arm in-
dicated its position relative to a calibrated scale on
thelower part of the nameplate. Relays for certain
special applications are provided with a pointer,
which is fastened to the contact arm and moves in
front of the calibrated scale.

A screw containing a sapphire thrust bearing
and a ring guide bearing is mounted in the lower
bearing support of the moving element. The in-
verted position of this bearing screw prevents dirt
particles from falling into it. A guide bearing only
is provided at the top of the moving element, but
the bearing pin is the lower of the two bearing
members here also.

The type DT-3 temperature relay is supplied
with a self-contained bridge. As shown in Figs. 7
and 8, the connections take the form of a
Wheatstone bridge composed of three fixed
resistors and the search or exploring coil, with the
moving coil of the relay connected across the
center of the bridge.

The ac type DT-3 temperature relay consists
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Fig. 4. Internal Schematic of the AC Type DT.3 Tempera-
ture Relay in the Type FT21 Case.

of a transformer, rectifier, voltage regulator, three
fixed resistors, two adjustable resistors, contactor
switch, and a d’ Arsonval type d ¢ contact making
milliammeter. For changes of + 10 percent in the
supply voltage, only a small change occurs in volt-
age across the bridge.

TRIP CIRCUIT

amperes contacts will:
(non-inductive load)
carry¢ons
dc control tintiously
contacts voltage | open close (CS-1)
DT-3 relay 125 v 0.04¢| 1.0
250 v 0.02¢ 1.0
CS-1 contact switch 125v 3.5 30 5.0
(when supplied) 250v 1.0 30 5.0
s1nfrequent operation

o In Fig. 7 and 8 the high-temperature contact is
immediately by-passed{by & contact of the aux-
iliary relay when the latterpicks up, and when the
auxiliary relay is dropped out by the low
temperature contact ofithe DT-3 relay thecircuit is
interrupted by“the same contact of the auxiliary
relay.

CS-1 Contactor Switch

The dc contactor switch in the relay is a small

Fig. 5. Internal) Sehematic of the Type DT-3 Pirani

Gage (Vacuum, Measuring) Relay in the Type
FT21Case:

solenoid type switch. A cylindrical plunger with a
silver disc mounted on its lower end moves in the
cor¢" of the solenoid. As the plunger travels up-
ward{ the’disc bridges three silver stationary con-
tactsThe coil is in series with the high
temperature contact of the relay. The low
temperature contacts of the relay shunt the contac-
tor switch coil. When the temperature of the
protected apparatus, reaches the setting of the
relay, the coil of the contactor switch is energized
and closes the switch contacts. One contact of the
switch seals-in around the high temperature con-
tact of the DT-3 relay. Another contact of the
switch sounds an alarm or trips a breaker. When
the temperature of the protected apparatus
decreases to the low temperature setting of the
relay, the contacts of the relay shorts the coil of the
contactor switch to cause the switch to dropout.
Relays with an ac contactor switch (CS-1) are
available for use on 120 or 240 V ac rated supplies.
An operation indicator can also be supplied.

CHARACTERISTICS AND SETTINGS

Type DT-3 Relay for Temperature
Measurement

The dc type DT-3 relay is available in the
temperature ranges listed below. It has a moving
coil resistance of approximately 15 ohms at 25°C.
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Fig. 6. Internal Schematic of the DT-3 Relay for use with
120 ohm 0°C nickel RTD with operation indicator.

The ac type has a scale calibrated from 50°to 190

© degrees Celsius. The moving coil resistanee, is 90

ohms for the nickel and platinum type BDI-3%

Temperature range

60 — 120°C
60 — 140
100 — 160
50 - 190

The right-hand (front-view) Stationary contact
can be set so that a cirgfiit is ¢losed at and above
any search coil temperature within the calibrated
range of the relay™ySimilarly, the left-hand
stationary contact ¢an be set so that a second cir-
cuit is closedr at“and“B€low any temperature less
than the settingpof the right-hand contact.

The standardfdc relay is designed for opera-
tion with a 10 ohm copper exploring coil, and is
calibrated for a range of settings from 60°C. to
1209C. The moving element is arranged so that the
contacts stand at the 90°C. position when there is
no ‘current in the moving coil. The resistors for-
ming'the three fixed legs of the bridge are adjusted
to,a value of 12.50 ohms, which is the resistance at
90°C. of a copper search coil which measures 10

©

Fig."6A. “Internal Schematic of the DT-3 Relay for use with
100 ohm 0°C platinum RTD with operation indicator.”
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©Fig. 8. External Schematic Diagram for Thermal Protec-
tion of Electrical Equipment using the AC Type
DT-3 Temperature Relay in the Type FT21 Case.

ohms at 25°C. When the bridge circuit is energiz-
ed, the current in the moving coil, and the resglting
torque, will be in one direction or the othergdepen-
ding upon whether the search coil tempgratufe is
above or below 90°C., and the contacts, will;move
to the position where the electrical torque is
balanced by the restraining torqué ofithe control

O springs. Other ranges available ate shown on page
7.

A DT-3 for use with a 120/0lhm nickel sensor is
© available as well as, a 000“0hm’ platinum sensor.

The moving €ontdct ispat mid-range position
with the relay de-energized. The left-hand or right-
hand contact may be closed under this condition
depending on the temperature setting.

©  On the standard 10 ohm copper 50 to 190°C ac
type DT-3,rélay, the mechanical balance point is at
approximately 115°C.

The 60 hertz burden of the ac type DT-3 relay

Fig{ 8A."External Schematic for Thermal Protection of
Electrical Equipment using AC Type DT-3 Tempera-
ture Relay with 6 (120 ohm) RTDs, test resistor and
selector switch in Type FT21 case.

at rated voltage is 5.9 volt-amperes, and will con-
© tinuously stand 110% of rated voltage. The operate
range is from 90 to 110% of rated voltage.

Type DT-3 Relay with Micron Scale

A special form of the type DT-3 relay used as
part of a vacuum-measuring device is calibrated in
microns. It has a moving coil with a resistance of
approximately 90 ohms, and sufficient resistance is
connected in series with the moving coil internally
to increase the resistance measured across the
relay terminals to 100 ohms. This relay has a
pointer which indicates the moving contact posi-
tion on the calibrated scale. The standard relay has
a scale calibrated from 0 to 30 microns.

O 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 rear
mounting stud or studs for the type FT projection
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case or by means of the four mounting holes on the
flange for the semi-flush type FT case. Either the
stud or the mounting screws may be utilized for
grounding the relay. External toothed washers are
provided for use in the locations shown on the out-
line and drilling plan to facilitate making a good
electrical connection between the relay case, its
mounting screws or studs, and the relay panel.
Ground Wires are affixed to the mounting screws
or studs as required for poorly grounded or in-
sulating panels. Other electrical connections may
be made directly to the terminals by means of
screws for steel panel mounting or to the terminal
stud furnished with the relay for thick panel moun-
ting. The terminal stud may be easily removed or
inserted by locking two nuts on the stud and then
turning the proper nut with a wrench.

For detail information on the FT case refer to
I.L. 41-076.

The ambient temperature at the type DT-3
relay has no appreciable effect on it. operation.
The ambient temperature will affect the resistance
of the leads to the search coil. By connectingsene
side of the supply directly to the searchgcoil and
then to the relay terminal, the search coilflead
resistance is added to both sides of the bridge ‘and
thus the variation of lead resistance 48 thus“sub-
stantially balanced out. It might be more con-
venient in some cases to connect thé bridge’directly
to the source, instead of running one supply lead to
a search coil terminal at the machine. This can be
done if the search coil lgads¥are short or have a
total resistance less than about 0925 ohms. Such a
lead resistance would caufse the'dc relay contacts to
close when the search €oil was 6.5°C. below the
relay temperature gétting, but this error can be
compensated largely by adjusting the relay setting
accordingly.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct
operation of, the relay have been made at the fac-
toryjand should not be disturbed after receipt by
thexcustomer. If the adjustments have been chang-
ed,\the relay taken apart for repairs, or if it is
desired to check the adjustments at regular
maintenance periods, the instructions below
should be followed.

All contacts should be periodically cleaned. A
contact burnisher S#182A836HO01 is recommend-
ed for this purpose. The use of abrasive material
for cleaning contacts is not reccommended*because
of the danger of embedding small particles in the
face of the soft silver and thus impaifing the con-
tact.

If the moving element'shotfld be removed, the
bearing end-play should be checked when replac-
ing it. This should be*from’.020 inch to .025 inch,
and can be measured,by“inserting a feeler gauge
between the uppenbearing screw and the shoulder
on the moving eélement shaft.

In cas€Wit should be desirable to check the
calibration/of the type DT-3 relay, this can be con-
veniently, dore by substituting a variable resistor
for thelsearch coil. Any scale point can be checked
bya,setting the resistor for the corresponding
resistance, as indicated in the tables below, and
seeing that the moving contacts travel to the in-
dicated scale position. The relay should be energiz-
ed at normal voltage for the test, and all other con-
nections should be made as shown in Fig. 9 for dc
relays, and Fig. 10 for ac relays.

RESISTANCE VS. TEMPERATURE TABLE

Resistance Resistance @ Resistance
Ohms Ohms Ohms
Temperature (10 ohm 25°C (120 ohm 0°C (100 ohm 0°C
Degrees Celsius  copper RTD) nickel RTD)  platinum RTD)

50° 10.96 157.7 119.8

60° 11.35 165.9 123.7

70° 11.73 174.3 127.6

80° 12.12 182.4 131.5

90° 12.50 191.6 135.4

100° 12.89 200.6 139.3
110° 13.28 209.9 143.1
120° 13.66 219.3 147.0
130° 14.05 229.0 150.8
140° 14.43 238.9 154.6
150° 14.82 249.0 158.5
160° 15.20 259.3 162.3
170° 15.59 269.9 166.1
180° 15.97 280.8 169.8
190° 16.36 292.0 173.6

The core and moving coil assembly should not
be removed from the frame casting of the DT-3
relay unless a keeper having the same radius on the
core is placed on the core in such manner as to
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bridge the iron pole pieces as the core is withdrawn
from the bore of the casting. It is necessary also to
insert spacers in the air gap so that the core will re-
main approximately centered when the mounting
screws are removed, to prevent damaging the coil
winding when sliding the assembly out of the
casting. The factory assembly is made before the
magnet has been magnetized, and the complete
assembly is placed between the poles of a
magnetizer which produces a field sufficiently
strong to saturate both the magnet and the frame
casting. This avoids the necessity of using magnet
keepers and simplifies the assembly.

Operation Indicator

The operation indicator (when used) consists of
a small solenoid coil mounted in a steel frame, a

spring restrained armature and a white flag. The
indicator is reset by a push rod in the goveraBlock
the CS-1 auxiliary relay contacts closed and pass
0.2 amperes ac or dc through the indi€ator. The
white target should fall into view.

The coil has a resistancé ofsapproximately 2.8
ohms and a continuousieurrent earrying capacity
of 0.6 amperes.

REPAIRS AND RENEWAL PARTS

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

/ MOUNTING SURFACE

" MOVING Coi

AIR GAFP
ALNICO MAGNET
/RON POLE
SHOES

BRASS SPACERS
AND MOUNTING
BLOCKS

FRAME
CASTING

EDSK-205342

Fig. 12. Schematic Drawing of Magnetic Circuit of Type
DT.3 Relay (Top View). Moving Coil Bearing
Supports, Springs and Contacts Omitted.
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OPERATION e MAINTENANCE

INSTRUCTIONDS

TYPE DT-3 TEMPERATURE AND MICRON RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
setting and electrical connections.

APPLICATION

The principal application of the type DT-3 relay
is for protection against excessive temperature in
electrical machines through response to changes in
resistance of an exploring coil installed in the pro-
tected apparatus. The relay may be used for protect-
ing transformers and either a-c or d-c generators_and
motors from damage resulting from abnofmally high
temperatures. The point at which the relay coentacts
closeis adjustable along a scale calibrated inidegrees
Centigrade. The operation of the relay contacts may
be used to open the circuit breaker,fsound ‘an alarm,
start blowers, or take care of the high, temperature in
any desired manner. The DT-3 rélayamay be supplied
for a-c or d-c operation. A modified form of the DT-3
relay is used as part of a vaguum measuring device
and has a scale calibratedfin microns.

The type DT-3 relay*has a permanent magnet field,
and consequently, it is free/from the variations in op-
erating point that“would®result from fluctuations in
the voltage sourcelif anelectromagnet field were used.

CONSTRUCTION AND OPERATION

The type DT-3 relay is a d’Arsonval type d-c con-
tact making milliammeter. The magnetic circuit is
shownWUschematically in Fig. 11. A cylindrical core,
consisting of an Alnico permanent magnet, two iron
pole,pieces and two brass spacer blocks, is mounted
concentrically in the bore of a malleable iron frame

SUPERSEDES I.L. 41-552.1)

*Denotes change from superseded issue.

casting. The movingleoilarbtates in the air gap be-
tween the core amnd thewframe casting. A Moldarta
bracket mountedgen thefrear of the core carries bear-
ings for the frame omywhich the moving coil is wound,
and also provides connection points for the spiral
springs throughpwhich electrical connection is made
to thewmoving c€ontact and the moving coil. The two
springs, which are connected to the moving coil are
locéated “at the top of the element. The outer ends of
these, springs are fastened to posts mounted in a cir-
cular insulating plate. This plate is mounted on the
Moldarta bracket by means of the upper bearing screw
and a spring washer, so that it is held in position se-
curely, but yet can be rotated to permit adjustment of
the zero position of the moving element.

The moving contact is mounted to the outer end of
a counterbalanced arm fastened to the bottom of the
moving coil shaft. Current is introduced into this
contact by the third spiral spring. On either side, a
stationary contact arm is fastened to the frame. Each
of these stationary contacts is adjustable in a small
arc and an upright guide arm indicated its position
relative to a calibrated scale on the lower part of the
nameplate. Relays for certain special applications
are provided with a pointer, which is fastened to the
contact arm and moves in front of the calibrated scale.

A screw containing a sapphire thrust bearing and
a ring guide bearing is mounted in the lower bearing
support of the moving element. The inverted position
of this bearing screw prevents dirt particles from fall-
ing into it. A guide bearing only is provided at the
top of the moving element, but the bearing pin is the
lower of the two bearing members here also.

The type DT-3 temperature relay is supplied with
a self-contained bridge. As shown in Figs. 6 and 7,
the connections take the form of a Wheatstone bridge
composed of three fixed resistors and the search or
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Fig. % D.C. Type DT-3 Temperature Relay without Case. 1-Internal Series Resistor. 2-Moving Coil. 3-Bridge
Resistor. 4-Curre nt carrying Counter Wound Restraining Springs. 5-Moving Contact. 6-Stationary Con-
tacts.
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Fig. 2. Relay Type DT-3 Temperature S.P.D.T. Con-
tacts in type FT-21 Case — 100 to 160°C Tem-
perature Range.

exploring coil, with the moving coil of the relay con-
nected across the center of the bridge.

The a-c type DT-3 temperature relay consistsgof @
transformer, rectifier, zener diode, three fixed |re-
sistors, two adjustable resistors, contactorjswitch,
and a d’Arsonval type d-c contact makingy,milliam-
meter. A zener diode connected across the tempera-
ture indicating bridge serves as a voltage/regulator
for the bridge. For changes of * 10 percent/ in the
supply voltage, only a small change (occur§ in voltage
across the bridge.

TRIP CIRCUIT
ampenes contacts will:
(nen*inductive load)

Fig. 3. “bntetnal Schematic of the 60—120°C D.C. Type DT-3
Temperature Relay in the Type FT21 Case.

CS-NMContactor Switch

d-c control carry con-
contacts yoltage open |close|tinuously
DT-3 relay 125 v 0.04¢| 1.0

250 v 0.02¢| 1.0
contactor switch 125 v 3.5 30 5.0
(when supplied) 250 v 1.0 30 5.0

¢ infrequent operation

The high-temperature contact is immediately by-
passed*by a contact of the auxiliary relay when the
latterepicks up, and when the auxiliary relay is drop-
ped out by the low temperature contact of the DT-3
relay the circuit is interrupted by the same contact of
the auxiliary relay.

The d.c. contactor switch in the relay is a small
solenoid type switch. A cylindrical plunger with a
silver disc mounted on its lower end moves in the
core of the solenoid. As the plunger travels upward,
the disc bridges three silver stationary contacts. The
coil is in series with the high temperature contact of
the relay. The low temperature contacts of the relay
shunt the contactor switch coil. When the temperature
of the protected apparatus, reaches the setting of the
relay, the coil of the contactor switch is energized
and closes the switch contacts.One contact of the
switch seals-in around the high temperature contact
of the DT-3 relay. Another contact of the switch
sounds an alarm or trips a breaker. When the temper-
ature of the protected apparatus decreases to the low

temperature setting of the relay, the contacts of the
relay shorts the coil of the contactor switch to cause

the switch to dropout. Relays with ac contactor
are available for use on 120 or 240 vac rated sup-
lies. An operation indicator can also be supplied.

CHARACTERISTICS AND SETTINGS

Type DT-3 Relay for Temperature Measurement

The d-c type DT -3 relay is available in the tem-
perature ranges listed below. It has a moving coil
resistance of approximately 15 ohms at 25°C. The
a-c type has a scale calibrated from 50 to 190 de-

grees Centigrade.
Temperature range

60 - 120 °C
60 - 140
100 - 160
50 - 190
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Fig.4. Internal Schematic of the A.C. Type DT-3
Temperature Relay in the Type FT21 Case.

The right-hand (front-view) stationary contact
can be set so that a circuit is closed at and above
any search coil temperature within the calibrated
range of the relay. Similarly, the left-hand stationary
contact can be set so that a second circuit is closed
at and below any temperature less than the setting0f
the right-hand contact.

The standard d-c relay is designed for operation
with a 10 ohm copper exploring coil, and is 4cali-
brated for a range of settings from 60°C. to 120°C.
The moving element is arranged so that theg€ontaets
stand at the 90°C. position when there is no current
in the moving coil. The resistors forming thesthree
fixed legs of the bridge are adjusted to a“walue of
12.50 ohms, which is the resistance aty90°C. of a
copper search coil which measuresy 10%hms at 25°C.
When the bridge circuit is energized)) the current in
the moving coil, and the resultingaterque, will be in
one direction or the other/ depending upon whether
the search coil temperature is above or below 90°C.,
and the contacts will move“te, the position where the
electrical torque i§ balanced,by the restraining torque
of the control springs.

* A DT-3 for use with a 120 ohm nickel sensor
is available and described in L.-836568.

On thetstandard a-c type DT-3 relay the mechan-
ical baldfiee, point is at approximately 115°C.

The 60 cycle burden of the a-c type DT-3 relay
at rated woltage is 5.9 volt-amperes, and will con-
tinuously stand 110% of rated voltage.

Fig. 5,lnternal Sehematic of the Type DT-3 Pirani

Gagen(Vacuum Measuring) Relay in the Type
FT2] Case.

Type'DT-3 Relay with Micron Scale

AWspecial form of the type DT-3 relay used as
part “of a vacuum-measuring device is calibrated in
microns. It has a moving coil with a resistance of
approximately 90 ohms, and sufficient resistance is
connected in series with the moving coil internally to
increase the resistance measured across the relay
terminals to 100 ohms. This relay has a pointer which
indicates the moving contact position on the cali-
brated scale. The standard relay has a scale cali-
brated from 0 to 30 microns.

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 the flange for semi-flush mounting or by
means of the rear mounting stud or studs for projec-
tion mounting screws may be utilized for grounding
the relay. The electrical connections may be made
directly to the terminals 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 removedor inserted by locking twonuts
on the stud and then turning the proper nut with a
wrench.

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

Ty
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Fig. 6. External Schematic Diagram for Thermal Pro-
tection of Electrical Equipment ,using( the
D.C. Type DT-3 Temperature Relay, in“the
Type FT21 Case.

The ambient temperature at the fype DT-3 relay
has no appreciable effect on its@peration.. The ambi-
ent temperature will affect the resistance of the leads
to the search coil. By connecting one side of the
supply directly to the search €eil and then to the re-
lay terminal, the search coil lead resistance is added
to both sides of the bridge, and/ thus the variation of
lead resistance is thas  substantially balanced out.
It might be more onvenient'in some cases to connect
the bridge dirgetly “te. the"source, instead of running
one supply lead t6 a search coil terminal at the ma-
chine. This ‘eandbe done if the search coil leads are
short or have atotdl resistance less than about 0.25
ohms. Such a lead resistance would cause the d-c re-

lay contacts to close when the search coil was 6.5°C.

below) the relay temperature setting, but this error
canpbecompensated largely by adjusting the relay
setting acecordingly.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-

Fig. 7. External Schematic Diagram for Thermal Pro-
tection of Electrical Equipment Using the
A.C. Type DT-3 Temperature Relay in the
Type FT21 Case.

ation of the relay have been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay
taken apart for repairs, or if it is desired to check

the adjustments at regular maintenance periods, the
instructions below should be followed.

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 dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

If the moving element should be removed, the
bearing end-play should be checked when replacing
it. This should be from .020 inch to .025 inch, and
can be measured by inserting a feeler gauge between
the upper bearing screw and the shoulder on the mov-
ing element shaft.

In case it should be desirable to check the cali-
bration of the type DT-3 relay, this can be conven-
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Fig. 8. Diagram of Test Connections for the D.GC.
Type DT-3 Temperature Relay in the Type
FT21 Case.

iently done by substituting a variable resistorfor the
search coil. Any scale point can be checked by Set-
ting the resistor for the corresponding resistance; as
indicated in the tables below, and seeing“that the
moving contacts travel to the indicatedr scale position.
The relay should be energized at normal yoltage for
the test, and all other connections should be made as
shown in Fig. 8 for d-c relays, and, Fig. 9 for a-cre-
lays.

Temperature Resistance

Degrees Centigrade Ohms
60° 11.35

70° 11.73

80° 12.12

90Q° 12.50

100° 12.89

1100 13.28

120° 13.66

(FRONT ¥IEW)

[F
&

SEARCN COtL
ETC.

4
” S —
ALARM

D.C.
NEG. } SUPPLY

} A.C.
60 CY. S SUPPLY

18L4A993

Fig. . Diagram of Test Connections for the A.C.
Type DT-3 Temperature Relay in the Type

ET21 Case.
130¢° 14.05
140° 14 .43
150¢° 14.82
160° 15.20
170° 15.59
180° 15.97
190¢° 16.36

The core and moving coil assembly should not
be removed from the frame casting of the DT-3 relay
unless a keeper having the same radius on the core
is placed on the core in such manner as to bridge the
iron pole pieces as the core is withdrawn from the
bore of the casting. It is necessary also to insert
spacers in the air gap so that the core will remain
approximately centered when the mounting screws
are removed, to prevent damaging the coil winding
when sliding the assembly out of the casting. The
factory assembly is made before the magnet has been
magnetized, and the complete assembly is placed be-
tween the poles of a magnetizer which produces a
field sufficiently strong to saturate both the magnet

T
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Fig. 10. Outline and Drilling Plan for €xternal Resistor used with 250 V.D.C. Type DT-3 Temperature

Relay.
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Figi M. Schematic Drawing of Magnetic Circuit of Type
DT-3 Relay (Top View). Moving Coil Bearing
Supports, Springs and Contacts Omitted.

and the frame casting. This avoids the necessity of
using magnet keepers and simplifies the assembly.

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.
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INSTALLATION

Westinghouse 1.L. 41-552.1J

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE DT-3 TEMPERATURE AND MICRON RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
setting and electrical connections.

APPLICATION

The principal application of the type DT-3 relay
is for protection against excessive temperature in
electrical machines through response to changes in
resistance of an exploring coil installed in the pro-
tected apparatus. The relay may be used for protect+
ing transformers and either a-c or d-c generators' and
motors from damage resulting from abnermally high
temperatures. The point at which the relayycontacts
closeis adjustable along a scale calibratédin degrees
Centigrade. The operation of the relay contacts may
be used to open the circuit breakerg®Soundgan alarm,
start blowers, or take care of the high temperature in
any desired manner. The DT-3 rélay may be supplied
for a-c or d-c operation. A modified form of the DT-3
relay is used as part of a‘vacuum, measuring device
and has a scale calibratedsin mierons.

The type DT-3 relayghastaspermanent magnet field,
and consequently it(is fre@ from the variations in op-
erating point .that, would¢result from fluctuations in
the voltage source if‘an electromagnet field were used.

CONSTRUCGTION AND OPERATION

The type DT-3 relay is a d’Arsonval type d-c con-
tact making@milliammeter. The magnetic circuit is
shown schematically in Fig. 11. A cylindrical core,
cOnsisting of an Alnico permanent magnet, two iron
poleypieces and two brass spacer blocks, is mounted
concentrically in the bore of a malleable iron frame

SUPERSEDES I.L. 41-552.1H

*Denotes change from superseded issve.

casting. The moving coil rotates in the air gap be-
tween the core ,and the frame casting. A Moldarta
bracket mounted omythe rear of the core carries bear-
ings for the framelen which the moving coil is wound,
and also provides connection points for the spiral
springs through which electrical connection is made
to the moving/contact and the moving coil. The two
springsiwhich are connected to the moving coil are
located at“the top of the element. The outer ends of
these Springs are fastened to posts mounted in a cir-
cularjinsulating plate. This plate is mounted on the
Moldarta bracket by means of the upper bearing screw
and a spring washer, so that it is held in position se-
curely, but yet can be rotated to permit adjustment of
the zero position of the moving element.

The moving contact is mounted to the outer end of
a counterbalanced arm fastened to the bottom of the
moving coil shaft. Current is introduced into this
contact by the third spiral spring. On either side, a
stationary contact arm is fastened to the frame. Each
of these stationary contacts is adjustable in a smalil
arc and an upright guide arm indicated its pusition
relative to a calibrated scale on the lower part of the
nameplate. Relays for certain special applications
are provided with a pointer, which is fastened to the
contact arm and movesin front of the calibrated scale.

A screw containing a sapphire thrust bearing and
a ring guide bearing is mounted in the lower bearing
support of the moving element. The inverted position
of this bearing screw prevents dirt particles from fall-
ing into it. A guide bearing only is provided at the
top of the moving element, but the bearing pin is the
lower of the two bearing members here also.

The type DT-3 temperature relay is supplied with
a self-contained bridge. As shown in Figs. 6 and 7,
the connections take the form of a Wheatstone bridge
composed of three fixed resistors and the search or

EFFECTIVE SEPTEMBER 1971
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Fig. 1.\D.C.“Type DT-3 Temperature Relay without Case. 1-Internal Series Resistor. 2-Moving Coil. 3-Bridge
Resistor. 4-Curre nt carrying Counter Wound Restraining Springs. 5-Moving Contact. 6-Stationary Con-
tacts.
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* Fig. 2. Relay Type DT-3 Temperature S.P.D.T. Con-
tacts in type FT-21 Case — 100 to 160°C 7Tem-

perature Range.

exploring coil, with the moving coil of the relay con-
nected across the center of the bridge.

The a-c type DT-3 temperature relay consists of a
transformer, rectifier, zener diode, three fixéd re-
sistors, two adjustable resistors, contactor switch,
and a d’Arsonval type d-c contact making“milliam-
meter. A zener diode connected across theytempera-
ture indicating bridge serves as a voltage, regulator
for the bridge. For changes of + 10 percent”in the
supply voltage, only a small changefoécursygin voltage
across the bridge.

TRIP CIRCUIT

amperes contacts will:
(non#inductive load)
d-c control carry con-
contacts voltage open |close|tinuously
DT-3 relay 125/v 0.04¢| 1.0
250 v 0.02¢( 1.0
contactor gwitch 125 v 3.5 30 5.0
(when suppliéd) 250 v 1.0 30 5.0

¢ infrequent operation

The high-temperature contact is immediately by-
pdssed\by a contact of the auxiliary relay when the
latter picks up, and when the auxiliary relay is drop-
ped out by the low temperature contact of the DT-3
relay the circuit is interrupted by the same contact of
the auxiliary relay.

*Fig. 3. Unterdal Schematic of the 60—120°C D.C. TypeDT.3
Temperature Relay in the Type FT21 Case.

€S- 1"Contactor Switch
The d.c. contactor switch in the relay is a small
solenoid type switch. A cylindrical plunger with a

silver disc mounted on its lower end moves in the
core of the solenoid. As the plunger travels upward,
the disc bridges three silver stationary contacts. The
coil is in series with the high temperature contact of
the relay. The low temperature contacts of the relay
shunt the contactor switch coil. When the temperature
of the protected apparatus, reaches the setting of the
relay, the coil of the contactor switch is energized
and closes the switch contacts.One contact of the
switch seals-in around the high temperature contact
of the DT-3 relay. Another contact of the switch
sounds an alarm or trips a breaker. When the temper-
ature of the protected apparatus decreases to the low

temperature setting of the relay, the contacts of the
relay shorts the coil of the contactor switch to cause

the switch to dropout. Relays with ac contactor
are available for use on 120 or 240 vac rated sup-
lies. An operation indicator can also be supplied.

CHARACTERISTICS ANDSETTINGS

Type DT-3 Relay for Temperature Measurement

The d-c type DT -3 relay is available in the tem-
perature ranges listed below. It has a moving coil
resistance of approximately 15 ohms at 25°C. The
a-c type has a scale calibrated from 50 to 190 de-

grees Centigrade.
Temperature range

60 - 120 °C
60 - 140
100 - 160
50 - 190
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Fig. 4. Internal Schematic of the A.C. Type DT-3
Temperature Relay in the Type FT21 Case.

The right-hand (front-view) stationary contact
can be set so that a circuit is closed at and above
any search coil temperature within the calibrated
range of the relay. Similarly, the left-hand stationary
contact can be set so that a second circuit is closed
at and below any temperature less than the setting ©f
the right-hand contact.

The standard d-c relay is designed for operation
with a 10 ohm copper exploring coil, and ismeali-
brated for a range of settings from 60°C. to 120°C.
The moving element is arranged so that the,contacts
stand at the 90°C. position when there s no“eurrent
in the moving coil. The resistors formingythe three
fixed legs of the bridge are adjusted teo,a, value of
12.50 ohms, which is the resistance at 90°C. of a
copper search coil which measures%10_ohms at 25°C.
When the bridge circuit is enmergized, the currentin
the moving coil, and the‘fesulting torque, will be in
one direction or the ether, depending upon whether
the search coil temperatufe is ,above or below 90°C.,
and the contacts will ‘move to the position where the
electrical torque is balanced by therestraining torque
of the control springs.

On the standard a-c type DT-3 relay the mechan-
ical balanceypoint is at approximately 115°C.

The)60 cycle burden of the a-c type DT-3 relay
at ratedyvoltage is 5.9 volt-amperes, and will con-
tintlously. stand 110% of rated voltage.

Fig. 5. Internal, Sehematic of the Type DT-3 Pirani

Gage (Vacuum Measuring) Relay in the Type
FT2] Case.

Type ©DT-3 Relay with Micron Scale

Agspecial form of the type DT-3 relay used as
part/of/a vacuum-measuring device is calibrated in
microns. It has a moving coil with a resistance of
approximately 90 ohms, and sufficient resistance is
connected in series with the moving coil internally to
increase the resistance measured across the relay
terminals to 100 ohms. This relay has a pointer which
indicates the moving contact position on the cali-
brated scale. The standard relay has a scale cali-
brated from 0 to 30 microns.

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 the flange for semi-flush mounting or by
means of the rear mounting stud or studs for projec-
tion mounting screws may be utilized for grounding
the relay. The electrical connections may be made
directly to the terminals 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 removedor inserted by locking twonuts
on the stud and then turning the proper nut with a
wrench.

For detailed FT case information refer to I.L.
41-076.
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Fig. 6. External Schematic Diagram for Thermal Pro-
tection of Electrical Equipment {usingl the
D.C. Type DT-3 Temperature Relaylin the
Type FT21 Case.

The ambient temperature at the type/DT-3 relay
has no appreciable effect on its operation. The ambi-
ent temperature will affect the resistance of theleads
to the search coil. By connectinglene side of the
supply directly to the searehlr coil,and then to the re-
lay terminal, the search coil lead resistance is added
to both sides of the bridge and thus the variation of
lead resistance is thus “substantially balanced out.
It might be more conyenient in some cases to connect
the bridge direetly tofthe source, instead of running
one supply lead to“a, search coil terminal at the ma-
chine. Thisfcangbe done if the search coil leads are
short or haveya total resistance less than about 0.25
ohms. Such a lead resistance would cause the d-c re-

lay contacts to close when the search coil was 6.5°C.

below the relay temperature setting, but this error
canbe compensated largely by adjusting the relay
sétting\accordingly.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-

Fig. 7. External Schematic Diagram for Thermal Pro-
tection of Electrical Equipment Using the
A.C. Type DT-3 Temperature Relay in the
Type FT21 Case.

ation of the relay have been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay
taken apart for repairs, or if it is desired to check

the adjustments at regular maintenance periods, the
instructions below should be followed.

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 dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

If the moving element should be removed, the
bearing end-play should be checked when replacing
it. This should be from .020 inch to .025 inch, and
can be measured by inserting a feeler gauge between
the upper bearing screw and the shoulder on the mov-
ing element shaft.

In case it should be desirable to check the cali-
bration of the type DT-3 relay, this can be conven-
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Fig. 8. Diagram of Test Connections for the D.C.
Type DT-3 Temperature Relay in the Type
FT21 Case.

iently done by substituting a variable resistor for'the
search coil. Any scale point can be checked byw set-
ting the resistor for the corresponding resistance, @s
indicated in the tables below, and seeing, thatsthe
moving contactstravel to theindicated scale position.
The relay should be energized at normal veltage for
the test, and all other connections shouldybe made as
shown in Fig. 8 for d-c relays, and Figd9 for a-cre-
lays.

Temperature Resistance

Degrees Centigrade Ohms
60° 11.35

70° 11.73

80° 12.12

902 12.50

1£00° 12.89

1100 13.28

1200 13.66

{FRONT_VIEW)

SEARCH COIL
ETC.

0.C.
NEG, } SUPPLY

} A.Co
0 Y. N SUPPLY

184A993

Fig. 9. Diagram of Test Connections for the A.C.
Type ,DT-3 Temperature Relay in the Type

FT271 Case.
130¢° 14.05
140° 14.43
150° 14.82
160° 15.20
170° 15.59
180° 15.97
190° 16.36

The core and moving coil assembly should not
be removed from the frame casting of the DT-3 relay
unless a keeper having the same radius on the core
is placed on the core in such manner as to bridge the
iron pole pieces as the core is withdrawn from the
bore of the casting. It is necessary also to insert
spacers in the air gap so that the core will remain
approximately centered when the mounting screws
are removed, to prevent damaging the coil winding
when sliding the assembly out of the casting. The
factory assembly is made before the magnet has been
magnetized, and the complete assembly is placed be-
tween the poles of a magnetizer which produces a
field sufficiently strong to saturate both the magnet
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AND MOUNTING
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EDSK-205342

s tor (lused with 250 V.D.C. Type DT-3 Temperature

and the frame casting. This avoids the necessity of
using magnet keepers and simplifies the assembly.

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.

* F igigll.) Schematic Drawing of Magnetic Circuit of Type
DT-3 Relay (Top View). Moving Coil Bearing
Supports, Springs and Contacts Omitted.
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INSTALLATION

Westinghouse 1.L. 41.552.1H4

OPERATION ¢ MAINTENANCE

INSTRUCTIOAMNS

TYPE DT-3 TEMPERATURE AND MICRON RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
setting and electrical connections.

APPLICATION

The principal application of the type DT-3 relay
is for protection against excessive temperature in
electrical machines through response to changes (in
resistance of an exploring coil installed inhe“pro-
tected apparatus. The relay may be used for protect-
ing transformers and either a-c or d-c gefierators and
motors from damage resulting from abnormally high
temperatures. The point at which the rélayycontacts
closeis adjustable along a scale calibratedin /degrees
Centigrade. The operation of the relay contacts may
be used to open the circuit bréaker,ysound an alarm,
start blowers, or take care of the high temperature in
any desired manner. The DT-3"relay may be supplied
for a-c or d-c operation. A moedified form of the DT-3
relay is used as part ofga vacuum measuring device
and has a scale calibrated,in microns.

The type DT:3 relayfhas a permanent magnet field,
and consequently it is“ffee from the variations in op-
erating point that would result from fluctuations in
the voltagesource if@n electromagnet field were used.

CONSTRUCTION AND OPERATION

The type DT-3 relay is a d’Arsonval type d-c con-
tact making milliammeter. The magnetic circuit is
shown®schematically in Fig. 2. A cylindrical core,
consisting of an Alnico permanent magnet, two iron
pole pieces and two brass spacer blocks, is mounted
concentrically in the bore of a malleable iron frame

SUPERSEDES I.L. 41-552.1G

*Denotes change from superseded issvue.

casting. The moying coil rotates in the air gap be-
tween the core, andythe frame casting. A Moldarta
bracket mounted ompthe rear of the core carries bear-
ings for the frame on which the moving coil is wound,
and also provides connection points for the spiral
springs through which electrical connection is made
to the, moving contact and the moving coil. The two
springsywhich are connected to the moving coil are
located at the top of the element. The outer ends of
these“springs are fastened to posts mounted in a cir-
culdr insulating plate. This plate is mounted on the
Moldarta bracket by means of the upper bearing screw
and a spring washer, so that it is held in position se-
curely, but yet can be rotated to permit adjustment of
the zero position of the moving element.

The moving contact is mounted to the outer end of
a counterbalanced arm fastened to the bottom of the
moving coil shaft. Current is introduced into this
contact by the third spiral spring. On either side, a
stationary contact arm is fastened to the frame. Each
of these stationary contacts is adjustable in a small
arc and an upright guide arm indicated its position
relative to a calibrated scale on the lower part of the
nameplate. Relays for certain special applications
are provided with a pointer, which is fastened to the
contact arm and moves in front of the calibrated scale.

A screw containing a sapphire thrust bearing and
a ring guide bearing is mounted in the lower bearing
support of the moving element. The inverted position
of this bearing screw prevents dirt particles from fall-
ing into it. A guide bearing only is provided at the
top of the moving element, but the bearing pin is the
lower of the two bearing members here also.

The type DT-3 temperature relay is supplied with
a self-contained bridge. As shown in Figs. 6 and 7,
the connections take the form of a Wheatstone bridge
composed of three fixed resistors and the search or

EFFECTIVE SEPTEMBER 1969



TYPE DT - 3 RELAY

L

i R

W

et R OUSC
g“s.t in Ju

I e
ot
Fig. 1, D.C." Type DT-3 Temperature Relay without Case. 1-Internal Series Resistor. 2-Moving Coil. 3-Bridge .
Resistor. 4-Curre nt carrying Counter Wound Restraining Springs. 5-Moving Contact. 6-Stationary Con-
tfacts.



TYPE DT - 3 RELAY

L. 41.552.TH

L MOUNT ING SURFACE

-

| MOVING CO/L

AIR GAP
T ALNICO MAGNET

B /RON POLE
¥ SHOES

BRASS SFACERS
AND MOUNTING
BLOCKS

_FRAME
CASTING

EDSK-205342

_}sesistor
e 95 0 - 20 v.D.C.

o 2% 0 - 50 v.D.C.

1 650 0 -125 ¥.0.C

HOYiNg COIL

R.H. COKTACTS
(FRONT VIEW)

Lon. conmacrsT
(FRONT VIEW)

RED 1IANDLE
TEST SwiTCH

. TERMINAL

FRONT ViEW

Ig]s;:

Lo SEARCH COIL INCMACHIINE
TO BE CONNECTED ACROSS 1320 @
TERNINALS ol e

XTERMAL RESISTOR
- 280 V.D.C.

182A789

Fig. 2. Schematic Drawing of Magnetic Circuit of Type
DT-3 Relay (Top View). Moving Coil Bearing
Supports, Springs and Contacts Omitted.

exploring coil, with the moving coil of the relay con-
nected across the center of the bridge.

The a-c type DT-3 temperature relay consists of a
transformer, rectifier, zener diode, three fixed re=
sistors, two adjustable resistors, contactor switch,
and a d’Arsonval type d-c contact making“milliam-
meter. A zener diode connected across theytempera-
ture indicating bridge serves as a voltage,regulator
for the bridge. For changes of + 10 ‘percent in the
supply voltage, only a small changg'occurs®in voltage
across the bridge.

TRIP CIRCUIT

amperes contacts will:
(non-inductive load)
d-c control carry con-
contacts voltage open (close|tinuously
DT-3 relay 125 v 0.04¢| 1.0
250 v 0.02¢( 1.0
contactordswiteh 125 v 3.5 30 5.0
(when supplied) 250 v 1.0 30 5.0

¢ infrequent operation

The high-temperature contact is immediately by-
passed\by a contact of the auxiliary relay when the
hatter picks up, and when the auxiliary relay is drop-
ped out by the low temperature contact of the DT-3
relay the circuit is interrupted by the same contact of
the auxiliary relay.

*

Fig.\3-Wnternal Schematic of the D.C. Type DT-3
Temperature Relay in the Type FT21 Case.

CS-1 Contactor Switch

The d.c. contactor switch in the relay is a small
solenoid type switch. A cylindrical plunger with a
silver disc mounted on its lower end moves in the
core of the solenoid. As the plunger travels upward,
the disc bridges three silver stationary contacts. The
coil is in series with the high temperature contact of
the relay. The low temperature contacts of the relay
shunt the contactor switch coil. When the temperature
of the protected apparatus, reaches the setting of the
relay, the coil of the contactor switch is energized
and closes the switch contacts. One contact of the
switch seals-in around the high temperature contact
of the DT-3 relay. Another contact of the switch
sounds an alarm or trips a breaker. When the temper-
ature of the protected apparatus decreases to the low

temperature setting of the relay, the contacts of the
relay shorts the coil of the contactor switch to cause

the switch to dropout. Relays with ac contactor
are available for use on 120 or 240 vac rated sup-
lies. An operation indicator can also be supplied.

CHARACTERISTICS AND SETTINGS

Type DT-3 Relay for Temperature Measurement

The d-c type DT -3 relay is available in the tem-
perature ranges listed below. It has a moving coil
resistance of approximately 15 ohms at 25°C. The
a-c type has a scale calibrated from 50 to 190 de-

grees Centigrade.
Temperature range

60 - 120 °C
60 - 140
100 - 160
50 - 190
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Fig.4. Internal Schematic of the A.C. Type DT-3
Temperature Relay in the Type FT21 Case.

The right-hand (front-view) stationary contact
can be set so that a circuit is closed at and above
any search coil temperature within the calibrated
range of the relay. Similarly, the left-hand stationary
contact can be set so that a second circuit is closed
at and below any temperature less than the settingof
the right-hand contact.

The standard d-c relay is designed for operation
with a 10 ohm copper exploring coil, and isgecali-
brated for a range of settings from 60°C. ta 120°C.
The moving element is arranged so that the, contacts
stand at the 90°C. position when there is no“eurrent
in the moving coil. The resistors formingythe three
fixed legs of the bridge are adjusted to,a, value of
12.50 ohms, which is the resistance dt 90°C. of a
copper search coil which measures0_ohms at 25°C.
When the bridge circuit is emergized, the current in
the moving coil, and the‘resulting torque, will be in
one direction or the @ther, depending upon whether
the search coil temperatufe is,above or below 90°C.,
and the contacts will'move to the position where the
electrical torque is balanceéd by therestraining torque
of the control springs.

On the standard a-c type DT-3 relay the mechan-
ical balance,point is at approximately 115°C.

The)60 cycle burden of the a-c type DT-3 relay
at ratedyvoltage is 5.9 volt-amperes, and will con-
tinfiously. stand 110% of rated voltage.

Fig. 5. Internal, Schematic of the Type DT-3 Pirani
Gage (Vacuum Measuring) Relay in the Type
FT21 Case.

Type®T-3 Relay with Micron Scale

Ahspecial form of the type DT-3 relay used as
part{of /a vacuum-measuring device is calibrated in
microns. It has a moving coil with a resistance of
approximately 90 ohms, and sufficient resistance is
connected in series with the moving coil internally to
increase the resistance measured across the relay
terminals to 100 ohms. This relay has a pointer which
indicates the moving contact position on the cali-
brated scale. The standard relay has a scale cali-
brated from 0 to 30 microns.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in alocation 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 projec-
tion mounting screws may be utilized for grounding
the relay. The electrical connections may be made
directly to the terminals 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 I.L.
41-076.

s
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Fig. 6. External Schematic Diagram for Thermal)Pro-
tection of Electrical Equipment dusing the
D.C. Type DT-3 Temperature Relay fin the
Type FT21 Case.

The ambient temperature at the type 'DT-3 relay
has no appreciable effect on its opérationi#The ambi-
ent temperature will affect thedresistance of the leads
to the search coil. By conneeting one side of the
supply directly to the search“ceil and then to the re-
lay terminal, the search coilileadresistance is added
to both sides of the bridge and®thus the variation of
lead resistance is thus)substantially balanced out.
It might be more convenientin some cases to connect
the bridge directly\tofthe source, instead of running
one supply lead te,a“search coil terminal at the ma-
chine. This{'cangdbe done if the search coil leads are
short or haveda total resistance less than about 0.25
ohms. Such a‘lead resistance would cause the d-c re-

lay contacts to close when the search coil was 6.5°C.

below the relay temperature setting, but this error
can) be compensated largely by adjusting the relay
setting accordingly.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-

Fig. 7. External Schematic Diagram for Thermal Pro-
tection of Electrical Equipment Using the
A.C. Type DT-3 Temperature Relay in the
Type FT21 Case.

ation of the relay have been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay
taken apart for repairs, or if it is desired to check
the adjustments at regular maintenance periods, the
instructions below should be followed.

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 dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

If the moving element should be removed, the
bearing end-play should be checked when replacing
it. This should be from .020 inch to .025 inch, and
can be measured by inserting a feeler gauge between
the upper bearing screw and the shoulder on the mov-
ing element shaft.

In case it should be desirable to check the cali-
bration of the type DT-3 relay, this can be conven-
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Fig. 8. Diagram of Test Connections for the D.C.
Type DT-3 Temperature Relay in the Type
FT21 Case.

iently done by substituting a variable resistor for(the
search coil. Any scale point can be checked bywset-
ting the resistor for the comresponding resistance, as
indicated in the tables below, and seeingythatwmthe
moving contacts travel to the indicated scale position.
The relay should be energized at normal veltage for
the test, and all other connections sheuldybe, made as
shown in Fig. 8 for d-c relays, and Fig{9 for a-c re-
lays.

Temperature Resistance

Degrees Centigrade Ohms
60° 11.35

70° 11.73

802 12.12

909 12.50

100° 12.89

110e° 13.28

120° 13.66

FRONT VIEW)

SEARCH COIL
ETC.

PO, b.C.
NEG o suppLY

120V, OR
A.C.
f SUPPLY

20V, {
184A993

60 Cv.

Fig. 9."Diagram_ of Test Connections for the A.C.
Type DT-3 Temperature Relay in the Type

FT21 Case.
130° 14.05
140° 14 .43
1509° 14 .82
160° 15.20
170° 15.59
180° 15.97
190¢° 16.36

The core and moving coil assembly should not
be removed from the frame casting of the DT-3 relay
unless a keeper having the same radius on the core
is placed on the core in such manner as to bridge the
iron pole pieces as the core is withdrawn from the
bore of the casting. It is necessary also to insert
spacers in the air gap so that the core will remain
approximately centered when the mounting screws
are removed, to prevent damaging the coil winding
when sliding the assembly out of the casting. The
factory assembly is made before the magnet has been
magnetized, and the complete assembly is placed be-
tween the poles of a magnetizer which produces a
field sufficiently strong to saturate both the magnet
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INSTALLATION

Westinghouse 1.L. 41-552.1G

OPERATION ¢ MAINTENANCE

INSTRUCTIO NS

TYPE DT-3 TEMPERATURE AND MICRON RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
setting and electrical connections.

APPLICATION

The principal application of the type DT-3 relay
is for protection against excessive temperature in
electrical machines through response to changes in
resistance of an exploring coil installed in thé%pro-
tected apparatus. The relay may be used forfprotect-
ing transformers and either a-c or d-c gengrators and
motors from damage resulting from abnormally high
temperatures. The point at which the rel@¥yacontacts
close is adjustable along a scale calibrated in degrees
Centigrade. The operation of the rela§ contacts may
be used to open the circuit breaker, sound) an alarm,
start blowers, or take care of the ‘high“témperature in
any desired manner. The DT-3 ¢#elay may be supplied
for a-c or d-c operation. A modified,form of the DT-3
relay is used as part of agvacuum)measuring device
and has a scale calibrated.in microns.

The type DT-3 relay hasfa permanent magnet field,
and consequently“it,is‘free from the variations in op-
erating pointfthat would result from fluctuations in
the voltage&ourceif an electromagnet field wereused.

CONSTRUCTION AND OPERATION

The type DT-3 relay is a d’Arsonval type d-c con-
tact making milliammeter. The magnetic circuit is
showngSchematically in Fig. 2. A cylindrical core,
consisting of an Alnico permanent magnet, two iron
pole pieces and two brass spacer blocks, is mounted
concentrically in the bore of a malleable iron frame

SUPERSEDES I.L. 41-552.1F

*Denotes change from superseded issue.

casting. The moving coil rotates in the air gap be-
tween the core andythe frame casting. A Moldarta
bracket mountéd omythe rear of the core carries bear-
ings for the frame on which the moving coil is wound,
and also gprovides’ connection points for the spiral
springs through which electrical connection is made
to theymoving contact and the moving coil. The two
springsWwhich are connected to the moving coil are
located™at the top of the element. The outer ends of
these“springs are fastened to posts mounted in a cir-
cularfinsulating plate. This plate is mounted on the
Moldarta bracket by means of the upper bearing screw
and a spring washer, so that it is held in position se-
curely, but yet can be rotated to permit adjustment of
the zero position of the moving element.

The moving contact is mounted to the outer end of
a counterbalanced arm fastened to the bottom of the
moving coil shaft. Current is introduced into this
contact by the third spiral spring. On either side, a
stationary contact arm is fastened to the frame. Each
of these stationary contacts is adjustable in a small
arc and an upright guide arm indicated its position
relative to a calibrated scale on the lower part of the
nameplate. Relays for certain special applications
are provided with a pointer, which is fastened to the
contact arm and movesin front of the calibrated scale.

A screw containing a sapphire thrust bearing and
a ring guide bearing is mounted in the lower bearing
support of the moving element. The inverted position
of this bearing screw prevents dirt particles from fall-
ing into it. A guide bearing only is provided at the
top of the moving element, but the bearing pin is the
lower of the two bearing members here also.

The type DT-3 temperature relay is supplied with
a self-contained bridge. As shown in Figs. 6 and 17,
the connections take the form of a Wheatstone bridge
composed of three fixed resistors and the search or

EFFECTIVE OCTOBER 1967



TYPE DT - 3 RELAY

=
i b RSB

By

Westi nghnusc

Fig.Ql. D¥C) Type DT-3 Temperature Relay without Case. 1-Internal Series Resistor. 2-Moving Coil. 3-Bridge
Resistor. 4-Curre nt carrying Counter Wound Restraining Springs. 5-Moving Contact. 6-Stationary Con-
tacts.

—



TYPE DT - 3 RELAY

I.L. 41-552.1G

L MOUNTING SURFACE

" movi
| movive coi

-=d

AIR GAP
ALNICO MAGNET
/RON POLE
SHOES

BRASS SPACERS
AND MOUNTING
BLOCKS

FRAME
CASTING

EDSK-205342

N
s

| RESISTOR
P B L R
- 250 0 - 50 V.D.C.

v.o.c.

i €50 0 -125

WVing COIL

K, CONTACTS
{Frow? VlEl)\\\

L
L.A. CONTACTS
(FRONT VIEW)
RED HANOLE
TEST SWiTch

TERMINAL

FRONT VIEW

XTERNAL RESISTOR
1326 g - 250 ¥.D.C.

NOJES:

1. SEARCH COIL IN MACHINE
TO BE CONNECTED /ACRO3SS
TERMINALS 6 & o

s,

182A789

Fig. 2. Schematic Drawing of Magnetic Circuit of Type
DT-3 Relay (Top View). Moving Coil Bearing
Supports, Springs and Contacts Omitted.

exploring coil, with the moving coil of the relay con-
nected across the center of the bridge.

The a-c type DT-3 temperature relay consists of/a
transformer, rectifier, zener diode, three fix€d, re-
sistors, two adjustable resistors, contactof switch,
and a d’Arsonval type d-c contact making ‘midliam-
meter. A zener diode connected across thejtempera-
ture indicating bridge serves as a voltageyregulator
for the bridge. For changes of + 10 percent ‘in the
supply voltage, only a small change ©€¢ursyin voltage
across the bridge.

TRIP CIRCUIT

amperes contacts will:
¢(non=inductive load)
d-c control carry con-
contacts voltage open |close|tinuously
* DT-3 relay ¥25 v 0.04¢| 1.0
250" v 0.02¢ | 1.0
contactor switch 125 v 3.5 30 5.0
(when supplied) 250 v 1.0 30 5.0

¢ infrequent operation

The high-temperature contact is immediately by-
paSsediby a contact of the auxiliary relay when the
latter, picks up, and when the auxiliary relay is drop-
ped out by the low temperature contact of the DT-3
relay the circuit is interrupted by the same contact of
the auxiliary relay.

Fig. "3 Wnteenél Schematic of the D.C. Type DT.3
Temperature Relay in the Type FT2] Case.

The d.c. contactor switch in the relay is a small
solenoid type switch. A cylindrical plunger with a

silver disc mounted on its lower end moves in the
core of the solenoid. As the plunger travels upward,
the disc bridges three silver stationary contacts. The
coil is in series with the high temperature contact of
the relay. The low temperature contacts of the relay
shunt the contactor switch coil. When the temperature
of the protected apparatus, reaches the setting of the
relay, the coil of the contactor switch is energized
and closes the switch contacts.One contact of the
switch seals-in around the high temperature contact
of the DT-3 relay. Another contact of the switch
sounds an alarm or trips a breaker. When the temper-
ature of the protected apparatus decreases to the low
temperature setting of the relay, the contacts of the
relay shorts the coil of the contactor switch to cause
the switch to dropout.

CHARACTERISTICS AND SETTINGS

Type DT-3 Relay for Temperature Measurement

The d-c type DT -3 relay is available in the tem-
perature ranges listed below. It has a moving coil
resistance of approximately 15 ohms at 25°C. The
a-c type has a scale calibrated from 50 to 190 de-

grees Centigrade.
Temperature range

60 - 120 °C
60 - 140
100 - 160
50 - 190
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Fig. 4. Internal Schematic of the A.C. Type DT-3
Temperature Relay in the Type FT21 Case.

The right-hand (front-view) stationary contact
can be set so that a circuit is closed at and above
any search coil temperature within the calibrated
range of the relay. Similarly, the left-hand stationary
contact can be set so that a second circuit is closed
at and below any temperature less than the setting,of
the right-hand contact.

The standard d-c relay is designed for operation
with a 10 ohm copper exploring coil, and is_cali-
brated for a range of settings from 60°C. to 1208C.
The moving element is arranged so that“the coentacts
stand at the 90°C. position when there is noycurrent
in the moving coil. The resistors [fopming the three
fixed legs of the bridge are adjustedito a“value of
12.50 ohms, which is the resistance at90°C. of a
copper search coil which measures, 10 ohms at 25°C.
When the bridge circuit is energized, the currentin
the moving coil, and thegresulting torque, will be in
one direction or the gther,%depending upon whether
the search coil temperature is @bove or below 90°C.,
and the contacts willymove to the position where the
electrical torque is balaneed by therestraining torque
of the control springs.

On the standard a-c type DT-3 relay the mechan-
ical balance peint is at approximately 115°C.

The, 60%ycle burden of the a-c type DT-3 relay
at rated ‘voltage is 5.9 volt-amperes, and will con-
tinuously stand 110% of rated voltage.

Fig. 5. InternalySchematic of the Type DT-3 Pirani

Gage (Vacdum Measuring) Relay in the Type
FTL21hCose.

Type,DT-3'Relay with Micron Scale

A special form of the type DT-3 relay used as
part/ of ‘& vacuum-measuring device is calibrated in
micrens. It has a moving coil with a resistance of
approximately 90 ohms, and sufficient resistance is
connected in series with the moving coil internally to
increase the resistance measured across the relay
terminals to 100 ohms. This relay has a pointer which
indicates the moving contact position on the cali-
brated scale. The standard relay has a scale cali-
brated from 0 to 30 microns.

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 the flange for semi-flush mounting or by
means of the rear mounting stud or studs for projec-
tion mounting screws may be utilized for grounding
the relay. The electrical connections may be made
directly to the terminals 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 twonuts
on the stud and then turning the proper nut with a
wrench.

For detailed FT case information refer to I.L.
41-076.
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Fig. 6. External Schematic Diagram for Thermal Pro-
tection of Electrical Equipment  sing/ the
D.C. Type DT-3 Temperature Relayhin the
Type FT21 Case.

The ambient temperature at the type/DT-3 relay
has no appreciable effect on its operation. The ambi-
ent temperature will affect the resistance of the leads
to the search coil. By connegtingyone side of the
supply directly to the seatehy coil and then to the re-
lay terminal, the search coil Tead resistance is added
to both sides of the bridge and thus the variation of
lead resistance is thus“substantially balanced out.
It might be more conyenient in some cases to connect
the bridge direétly tofthe/source, instead of running
one supply léad to%a search coil terminal at the ma-
chine. This{can /e done if the search coil leads are
short or have,a total resistance less than about 0.25
ohms. Such a lead resistance would cause the d-c re-

lay contacts to close when the search coil was 6.5°C.

below the relay temperature setting, but this error
can‘be compensated largely by adjusting the relay
setting,accordingly.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-

Fig. 7. External Schematic Diagram for Thermal Pro-
tection of Electrical Equipment Using the
A.C. Type DT-3 Temperature Relay in the
Type FT21 Case.

ation of the relay have been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay
taken apart for repairs, or if it is desired to check
the adjustments at regular maintenance periods, the
instructions below should be followed.

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 dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

If the moving element should be removed, the
bearing end-play should be checked when replacing
it. This should be from .020 inch to .025 inch, and
can be measured by inserting a feeler gauge between
the upper bearing screw and the shoulder on the mov-
ing element shaft.

In case it should be desirable to check the cali-
bration of the type DT-3 relay, this can be conven-
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Fig. 8. Diagram of Test Connections for the D.C.

Type DT-3 Temperature Relay in the Typé
FT21 Case.

iently done by substituting a variable resistor for the
search coil. Any scale point can be checkedy sets
ting the resistor for the corresponding resistance, as
indicated in the tables below, and seeingythat*the
moving contactstravel to the indicated seale position.
The relay should be energized at normal voltage for
the test, and all other connections shouldybé made as
shown in Fig. 8 for d-c relays, and Fig.\9 for a-cre-
lays.

D-C Type DT-3 Relays

Temperature Resistance

Degrees Centigrade Ohms
60° 11.35

70° 11.73

80° 12.12

90* 12.50

100° 12.89

110° 13.28

120° 13.66

Fig. 9. Diagram of Test Connections for the A.C.

TypeoDT-3 Temperature Relay in the Type
FT2T1 Case.

A-C Type DT-3 Relays

Temperature Resistance
Degrees Centrigrade Ohms

50° 10.96

T0° 11.73

90° 12.50
110° 13.28
130° 14.05
150° 14.81
170° 15.59
190° 16.36

The core and moving coil assembly should not
be removed from the frame casting of the DT-3 relay
unless a keeper having the same radius on the core
is placed on the core in such manner as to bridge the
iron pole pieces as the core is withdrawn from the
bore of the casting. It is necessary also to insert
spacers in the air gap so that the core will remain
approximately centered when the mounting screws
are removed, to prevent damaging the coil winding
when sliding the assembly out of the casting. The
factory assembly is made before the magnet has been
magnetized, and the complete assembly is placed be-
tween the poles of a magnetizer which produces a
field sufficiently strong to saturate both the magnet
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* Fig. 10. Outline and Drilling Plan for\l Resistor used with 250 V.D.C. Type DT-3 Temperature
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Q@ i magnet keepers and simplifies the assembly.
QEPAIRS 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.
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INSTALLATION

Westinghouse I.L. 41-552.1E

OPERATION ¢ MAINTENANCE

INSTRUCTI OAS

TYPE DT-3 TEMPERATURE AND MICRON RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
setting and electrical connections.

APPLICATION

The principal application of the type DT-3 relay
is for protection against excessive temperature in
electrical machines through response to changes(in
resistance of an exploring coil installed in/the pro-
tected apparatus. The relay may be used for protect-
ing transformers and either a-c or d-c generators and
motors from damage resulting from abnormally high
temperatures. The point at which the relayycontacts
close is adjustable along a scale calibratedin/degrees
Centigrade. The operation of the relay contacts may
be used to open the circuit breaker,ysound an alarm,
start blowers, or take care of the high temperature in
any desired manner. The DT:3"relay may be supplied
for a-c or d-c operation. A medified form of the DT-3
relay is used as part offa vacuum measuring device
and has a scale calibrated in microns.

The type DT=3 relay'has a permanent magnet field,
and consequently it,is“free from the variations in op-
erating point that would result from fluctuations in
the voltagesource if/an electromagnet field were used.

CONSTRUCTION AND OPERATION

The type DT-3 relay is a d’Arsonval type d-c con-
tact ‘making milliammeter. The magnetic circuit is
shown®schematically in Fig. 2. A cylindrical core,
consisting of an Alnico permanent magnet, two iron
pole pieces and two brass spacer blocks, is mounted
concentrically in the bore of a malleable iron frame

SUPERSEDES I.L. 41-552.1D

*Denotes change from superseded issue.

casting. The movxing coil rotates in the air gap be-
tween the core, and,the frame casting. A Moldarta
bracket mounted on,the rear of the core carries bear-
ings for the frame on which the moving coil is wound,
and als@ provides connection points for the spiral
springs through which electrical connection is made
to the moving contact and the moving coil. The two
springs) which are connected to the moving coil are
located at the top of the element. The outer ends of
these’springs are fastened to posts mounted in a cir-
cular insulating plate. This plate is mounted on the
Moldarta bracket by means of the upper bearing screw
and a spring washer, so that it is held in position se-
curely, but yet can be rotated to permit adjustment of
the zero position of the moving element.

The moving contact is mounted to the outer end of
a counterbalanced arm fastened to the bottom of the
moving coil shaft. Current is introduced into this
contact by the third spiral spring. On either side, a
stationary contact arm is fastened to the frame. Each
of these stationary contacts is adjustable in a small
arc and an upright guide arm indicated its position
relative to a calibrated scale on the lower part of the
nameplate. Relays for certain special applications
are provided with a pointer, which is fastened to the
contact arm and moves in front of the calibrated scale.

A screw containing a sapphire thrust bearing and
a ring guide bearing is mounted in the lower bearing
support of the moving element. The inverted position
of this bearing screw prevents dirtparticles from fall-
ing into it. A guide bearing only is provided at the
top of the moving element, but the bearing pin is the
lower of the two bearing members here also.

The type DT-3 temperature relay is supplied with
a self-contained bridge. As shown in Figs. 6 and 7,
the connections take the form of a Wheatstone bridge
composed of three fixed resistors and the search or

EFFECTIVE FEBRUARY 1966
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Fig. 2. Schematic Drawing of Magnetic Circuit of Type
DT-3 Relay (Top View). Moving Coil Bearing
Supports, Springs and Contacts Omitted.

exploring coil, with the moving coil of the relayacon-
nected across the center of the bridge.

The a-c type DT-3 temperature relay consists ‘of. a
transformer, rectifier, zener diode, threempfixed re-
sistors, two adjustable resistors, contactor ‘switch,
and a d’Arsonval type d-c contact imaking_milliam-
meter. A zener diode connected across the tempera-
ture indicating bridge serves as 4a, voltage regulator
for the bridge. For changes of + 10%percent in the
supply voltage, only a smalld¢hange occurs in voltage
across the bridge.

The contacts of the,typesPT-3 relay will close a
circuit carrying one (ampere, but they should not be
used to open more,than_40 ma (non Inductive Load)
2T 125 VDC/Fig, 6°shows connections for using an
auxiliary relay t6 handle currents beyond the capac-
ity of the d-c'type DT-3 relay contacts.

The high-temperature contact is immediately by-
passed by a «ontact of the auxiliary relay when the
latter\picks up, and when the auxiliary relay is drop-
pedtout by the low temperature contact of the DT-3
felayiythe circuit is interrupted by the same contact of
the auxiliary relay.

The d.c. contactor switch in the relay is a small

Fig. 3.“Internal Schematic of the D.C. Type DT-3
Temperature Relay in the Type FT21 Case.

solenoid type switch. A cylindrical plunger with a
silver disc mounted on its lower end moves in the
core of the solenoid. As the plunger travels upward,
the disc bridges three silver stationary contacts. The
coil is in series with the high temperature contact of
the relay. The low temperature contacts of the relay
shunt the contactor switch coil. When the temperature
of the protected apparatus, reaches the setting of the
relay, the coil of the contactor switch is energized
and closes the switch contacts.One contact of the
switch seals-in around the high temperature contact
of the DT-3 relay. Another contact of the switch
sounds an alarm or trips a breaker. When the temper-
ature of the protected apparatus decreases to the low
temperature setting of the relay, the contacts of the
relay shorts the coil of the contactor switch to cause
the switch to dropout.

CHARACTERISTICS AND SETTINGS

Type DT-3 Relay for Temperature Measurement

The standard d-c type DT-3 relay has a scale
calibrated from 60 to 120 degrees Centigrade. It has
a moving coil resistance of approximately 15 ohms at
25°C, and has no internally mounted series resistor.
The a-c type has a scale calibrated from 50 to 190
degrees Centigrade.
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% Fig.4. Internal Schematic of the A.C. Type DT-3

Temperature Relay in the Type FT21 Case.

The right-hand (front-view) stationary contact
can be set so that a circuit is closed at and above
any search coil temperature within the calibrated
range of the relay. Similarly, the left-hand stationary
contact can be set so that a second circuit is closed
at and below any temperature less than the settingfof
the right-hand contact.

The standard d-c relay is designed for operation
with a 10 ohm copper exploring coil, and ismcali-
brated for a range of settings from 60°C. to 120°C.
The moving element is arranged so that the, contacts
stand at the 90°C. position when there,is no“eurrent
in the moving coil. The resistors formingythe three
fixed legs of the bridge are adjusted to,a value of
12.50 ohms, which is the resistance @t 90°C. of a
copper search coil which measuresi0.hms at 25°C.
When the bridge circuit is energized, the current in
the moving coil, and the resultingtorque, will be in
one direction or the (other, ‘depending upon whether
the search coil temperature is, above or below 90°C.,
and the contacts will"move to the position where the
electrical torque is balanced by therestraining torque
of the control springs.

On the standard a-c type DT-3 relay the mechan-
ical balanée,point is at approximately 115°C.

The)y60 cycle burden of the a-c type DT-3 relay
at ratedyvoltage is 5.9 volt-amperes, and will con-
tindously stand 110% of rated voltage.

Fig. 5. Internal "Schematic of the Type DT-3 Pirani

Gage (Viacuum Measuring) Relay in the Type
FT21 Case.

TypedDT-3 Relay with Micron Scale

Aypspecial form of the type DT-3 relay used as
part/ ofi a vacuum-measuring device is calibrated in
microns. It has a moving coil with a resistance of
approximately 90 ohms, and sufficient resistance is
connected in series with the moving coil internally to
increase the resistance measured across the relay
terminals to 100 ohms. This relay has a pointer which
indicates the moving contact position on the cali-
brated scale. The standard relay has a scale cali-
brated from 0 to 30 microns.

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 the flange for semi-flush mounting or by
means of the rear mounting stud or studs for projec-
tion mounting screws may be utilized for grounding
the relay. The electrical connections may be made
directly to the terminals 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 I.L.
41-076.



TYPE DT - 3 RELAY

L.L. 41.552.1E

POS.

0.C. SUPPLY
¥ _NOTE:

00 - 125 V.0.C.
ﬁ 1320 0 - 250 ¥.0.C. %f’% 88
RESISTOR VALUES 1

ARE SHOWN FOR N

60°-120°C SCALE T

AND 10 01 SEARCH K

SCALE. (68 68 68 8x
5| 2

7 10 -
b.c. 48 VOLT COIL
b.c. 125 ¥.D.C.
125 VOLT COIL
/////zso ¥.D.C.
88 6o
J-sc
68x 68X
SEARCH COIL
68 L N
6 1N MACHINE T0 CORTROL OR
TRIP CIRCUITS
800 0 - 125 ¥.0.C.
5000 0 - 250 ¥.0.C.
NEG.
DEVICE NUMBER CHART
68 - THERMAL RELAY, TYPE DT-3
68X - AUXILIARY RELAY, TYPE SG

POS..

[}
8
120 voLT
o 3
240 VOLT
60 CYC.
SUPPLY 2_9
DT3MT €SI 7= ¢SI

# oTs

¥
&
plid
w 9
T 17
A
“To coameec oR

TRIP CIRCUIT

3 IN MACHINE
MATCHED LEADS
FROM SEARCH
ColL, TO RELAY

3 RD LEAD TO
SWITCHBOARD

_DEVICE NUMBER CHART
W - THERMAL RELAY, TYPE DT-3

184A511

Fig. 6. External Schematic Diagram for Thermal Pro-
tection of Electrical Equipment 4sing/the
D.C. Type DT-3 Temperature Rélayin the
Type FT21 Case.

The ambient temperature at the type DTA3 relay
has no appreciable effect on its operation The ambi-
ent temperature will affect the resistancefof the leads
to the search coil. By connecting “one side of the
supply directly to the searchfcoilyand then to the re-
lay terminal, the search coil lead resistance is added
to both sides of the bridge and thus the variation of
lead resistance is thus substantially balanced out.
It might be more convenjent in some cases to connect
the bridge directly toythe/source, instead of running
one supply legad to apsearch coil terminal at the ma-
chine. Thisdcan e done if the search coil leads are
short or have'a total resistance less than about 0.25
ohms. Such a lead resistance would cause the d-c re-

lay contacts to close when the search coil was 6.5°C.

below the relay temperature setting, but this error
can be compensated largely by adjusting the relay
setting accordingly.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-

Fig. 7. External Schematic Diagram for Thermal Pro-
tection of Electrical Equipment Using the
A.C. Type DT-3 Temperature Relay in the
Type FT21 Case.

ation of the relay have been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay
taken apart for repairs, or if it is desired to check

the adjustments at regular maintenance periods, the
instructions below should be followed.

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 dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

If the moving element should be removed, the
bearing end-play should be checked when replacing
it. This should be from .020 inch to .025 inch, and
can be measured by inserting a feeler gauge between
the upper bearing screw and the shoulder on the mov-
ing element shaft.

In case it should be desirable to check the cali-
bration of the type DT-3 relay, this can be conven-
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Fig. 8. Diagram of Test Connections for the D.C.
Type DT-3 Temperature Relay in the Type
FT21 Case.

iently done by substituting a variable resistor for the
search coil. Any scale point can be checked by set-
ting the resistor for the corresponding resistance, as
indicated in the tables below, and seeingiythat the
moving contacts travel to theindicated Seale position.
The relay should be energized at nermal voltage for
the test, and all other connectionsgshould'be made as
shown in Fig. 8 for d-c relays, and Fig. 9 for a-c re-
lays.

D-C Type DT-3 Relays

Temperature Resistance

Degrees Centigrade Ohms
60° 11.35

70° 11.73

80° 12.12

90° 12.50

100° 12.89

110° 13.28

120° 13.686

Fig. 9" Diagram of Test Connections for the A.C.
Typé DT-3 Temperature Relay in the Type
FT21 Case.

A-C Type DT-3 Relays

Temperature Resistance
Degrees Centrigrade Ohms

50° 10.96

70° 11.73

90° 12.50
110° 13.28
130° 14.05
150° 14.81
170° 15.59
190° 16.36

The core and moving coil assembly should not
be removed from the frame casting of the DT-3 relay
unless a keeper having the same radius on the core
is placed on the core in such manner as to bridge the
iron pole pieces as the core is withdrawn from the
bore of the casting. It is necessary also to insert
spacers in the air gap so that the core will remain
approximately centered when the mounting screws
are removed, to prevent damaging the coil winding
when sliding the assembly out of the casting. The
factory assembly is made before the magnet has been
magnetized, and the complete assembly is placed be-
tween the poles of a magnetizer which produces a
field sufficiently strong to saturate both the magnet
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and the frame casting. This avoids the neof
using magnet keepers and simplifies embly.
REPAIRS AND RENEWAL S
Repair work can be done most saﬁsfactorily at
the factory. However, interchangeable parts can be
furnished to the customers equipped for doing

(o)
repair work. When ordéring rts, always give the
complete nameplate dat
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INSTALLATION

Westinghouse I.L. 41-552.1D

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE DT-3 TEMPERATURE AND MICRON RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
setting and electrical connections.

APPLICATION

The principal application of the type DT-3 relay
is for protection against excessive temperature in
electrical machines through response to changes 4in
resistance of an exploring coil installed in theypro-
tected apparatus. The relay may be used fof protect-
ing transformers and either a-c or d-c generaters and
motors from damage resulting from abnormally “high
temperatures. The point at which the rel@y, contacts
closeis adjustable along a scale calibratedin'degrees
Centigrade. The operation of the relay contacts may
be used to open the circuit breaker,, sound an alarm,
start blowers, or take care of the“high®émperature in
any desired manner. The DT-3yrelay may be supplied
for a-c or d-c operation. A ‘medified form of the DT-3
relay is used as part of amvacuum measuring device
and has a scale calibrated in microns.

The type DT-3 relay has)a permanent magnet field,
and consequentlydit is:free from the variations in op-
erating point that would result from fluctuations in
the voltage source if an electromagnet field were used.

CONSTRUCTION AND OPERATION

The type DT-3 relay is a d’Arsonval type d-c con-
tact ‘making milliammeter. The magnetic circuit is
shown, schematically in Fig. 2. A cylindrical core,
consisting of an Alnico permanent magnet, two iron
pole pieces and two brass spacer blocks, is mounted
éoncentrically in the bore of a malleable iron frame

SUPERSEDES I.L. 41-552.1C

*Denotes change from superseded issue.

casting. The moyving-“¢eil rotates in the air gap be-
tween the core and the frame casting. A Moldarta
bracket mounted“on the rear of the core carries bear-
ings for the frame on which the moving coil is wound,
and alsofprovides connection points for the spiral
springs through™ which electrical connection is made
to the ‘moving contact and the moving coil. The two
springs, which are connected to the moving coil are
locatedrat the top of the element. The outer ends of
theseysprings are fastened to posts mounted in a cir-
culaf insulating plate. This plate is mounted on the
Moldarta bracket by means of the upper bearing screw
and a spring washer, so that it is held in position se-
curely, but yet can be rotated to permit adjustment of
the zero position of the moving element.

The moving contact is mounted to the outer end of
a counterbalanced arm fastened to the bottom of the
moving coil shaft. Current is introduced into this
contact by the third spiral spring. On either side, a
stationary contact arm is fastened to the frame. Each
of these stationary contacts is adjustable in a small
arc and an upright guide arm indicated its position
relative to a calibrated scale on the lower part of the
nameplate. Relays for certain special applications
are provided with a pointer, which is fastened to the
contact arm and moves in front of the calibrated scale.

A screw containing a sapphire thrust bearing and
a ring guide bearing is mounted in the lower bearing
support of the moving element. The inverted position
of this bearing screw prevents dirt particles from fall-
ing into it. A guide bearing only is provided at the
top of the moving element, but the bearing pin is the
lower of the two bearing members here also.

The type DT-3 temperature relay is supplied with
a self-contained bridge. As shown in Figs. 6 and 7,
the connections take the form of a Wheatstone bridge
composed of three fixed resistors and the search or

EFFECTIVE JUNE 1961
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exploring coil, with the moving coil of the relay con-
nected across the center of the bridge.

The a-c type DT-3 temperature relay consists of a
transformer, rectifier, zener diode, three “fixed“re-
sistors, two adjustable resistors, contéctor. switch,
and a d’Arsonval type d-c contact making milliam-
meter. A zener diode connected across the*tempera-
ture indicating bridge serves 4@s a‘woltage regulator
for the bridge. For changes ofp) +310 percent in the
supply voltage, only a small change occurs involtage
across the bridge.

The contacts of the type DT-3 relay will close a
circuit carrying oneampere, but they should not be
used to open an appreciable current. Fig. 6 shows
connections for using“an auxiliary relay to handle
currents beyondgthe ‘éapacity of the d-c type DT-3
relay contacts:

The high-temperature contact is immediately by-
passed by a contact of the auxiliary relay when the
latter picks up, and when the auxiliary relay is drop-
ped out by the low temperature contact of the DT-3
relay the circuit is interrupted by the same contact of
thewauxiliary relay.

The d.c. contactor switch in the relay is a small

Fig.. 3.\ Internal Schematic of the D.C. Type DT-3
Temperature Relay in the Type FT21 Case.

solenoid type switch. A cylindrical plunger with a
silver disc mounted on its lower end moves in the
core of the solenoid. As the plunger travels upward,
the disc bridges three silver stationary contacts. The
coil is in series with the high temperature contact of
the relay. The low temperature contacts of the relay
shunt the contactor switch coil. When the temperature
of the protected apparatus, reaches the setting of the
relay, the coil of the contactor switch is energized
and closes the switch contacts. One contact of the
switch seals-in around the high temperature contact
of the DT-3 relay. Another contact of the switch
sounds an alarm or trips a breaker. Wher the temper-
ature of the protected apparatus decreases to the low
temperature setting of the relay, the contacts of the
relay shorts the coil of the contactor switch to cause
the switch to dropout.

CHARACTERISTICS ANDSETTINGS

Type DT-3 Relay for Temperature Measurement

The standard d-c type DT-3 relay has a scale
calibrated from 60 to 120 degrees Centigrade. It has
a moving coil resistance of approximately 15 ohms at
25°C, and has no internally mounted series resistor.
The a-c type has a scale calibrated from 50 to 190
degrees Centigrade.
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Fig. 4. Internal Schematic of the A.C. Type DT-3
Temperature Relay in the Type FT21 Case.

The right-hand (front-view) stationary contact
can be set so that a circuit is closed at and above
any search coil temperature within the calibrated
range of the relay. Similarly, the left-hand stationary
contact can be set so that a second circuit is closed
at and below any temperature less than the setting of
the right-hand contact.

The standard d-c relay is designed for operation
with a 10 ohm copper exploring coil, and is_cali-
brated for a range of settings from 60°C. to 120°C.
The moving element is arranged so that the contacts
stand at the 90°C. position when there i§" no%current
in the moving coil. The resistors ferming, the three
fixed legs of the bridge are adjusted“te a value of
12.50 ohms, which is the resistance at 90°C. of a
copper search coil which measures)l0 ohms at 25°C.
When the bridge circuit is enérgized, the currentin
the moving coil, and the @esultifnig torque, will be in
one direction or the other, “depending upon whether
the search coil température is above or below 90°C.,
and the contacts will“move tofthe position where the
electrical torque is balanced by the restraining torque
of the control springs.

On the standard a-c type DT-3 relay the mechan-
ical balance point is at approximately 115°C.

Thé) 60 eéyele burden of the a-c type DT-3 relay
at rated, veltage is 5.9 volt-amperes, and will con-
tinueusly stand 110% of rated voltage.

Fig. 5. Internal Schematic of the Type DT-3 Pirani

Gage (Viacuum Measuring) Relay in the Type
FT2MEase.

Type DT-3 Rélay with Micron Scale

A, speeial form of the type DT-3 relay used as
part fof | @ vacuum-measuring device is calibrated in
microns. It has a moving coil with a resistance of
approximately 90 ohms, and sufficient resistance is
connected in series with the moving coil internally to
increase the resistance measured across the relay
terminals to 100 ohms. This relay has a pointer which
indicates the moving contact position on the cali-
brated scale. The standard relay has a scale cali-
brated from 0 to 30 microns.

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 the flange for semi-flush mounting or by
means of the rear mounting stud or studs for projec-
tion mounting screws may be utilized for grounding
the relay. The electrical connections may be made
directly to the terminals 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 I.L.
41-076.
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Fig. 6. External Schematic Diagram for Thermdl Pro-
tection of Electrical Equipment using the
D.C. Type DT-3 Temperature Relaylin( the
Type FT21 Case.

The ambient temperature at the type DT-3 relay
has no appreciable effect on its operation, The ambi-
ent temperature will affect the résistance of theleads
to the search coil. By connectingiene side of the
supply directly to the search coil,and then to the re-
lay terminal, the search coildead resistance is added
to both sides of the bridgé and thus the variation of
lead resistance is thus substantially balanced out.
It might be more convenient in"some cases to connect
the bridge directly to.the Source, instead of running
one supply lead to“a, search coil terminal at the ma-
chine. This can berdoneyif the search coil leads are
short or havepadotal sesistance less than about 0.25
ohms. Such a lead sesistance would cause the d-c re-

lay contacts to close when the search coil was 6.5°C.

below the relay temperature setting, but this error
can be compensated largely by adjusting the relay
settingiaccordingly.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct oper-

Fig. 7. External Schematic Diagram for Thermal Pro-
tection of Electrical Equipment Using the
A.C. Type DT-3 Temperature Relay in the
Type FT21 Case.

ation of the relay have been made at the factory and
should not be disturbed after receipt by the customer.
If the adjustments have been changed, the relay
taken apart for repairs, or if it is desired to check
the adjustments at regular maintenance periods, the
instructions below should be followed.

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 dan-
ger of embedding small particles in the face of the
soft silver and thus impairing the contact.

If the moving element should be removed, the
bearing end-play should be checked when replacing
it. This should be from .020 inch to .025 inch, and
can be measured by inserting a feeler gauge between
the upper bearing screw and the shoulder on the mov-
ing element shaft.

In case it should be desirable to check the cali-
bration of the type DT-3 relay, this can be conven-
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Fig. 8. Diagram of Test Connections for the D.C.
Type DT-3 Temperature Relay in the Type
FT21 Case.

iently done by substituting a variable resistor for the
search coil. Any scale point can be checked by set:
ting the resistor for the corresponding resistance) as
indicated in the tables below, and seeing“that/the
moving contactstravel to the indicated scaleposition.
The relay should be energized at normal, voltage for
the test, and all other connections should be made as
shown in Fig. 8 for d-c relays, and Fig. 9 for a-cre-
lays.

D-C Type DT-3 Relays

Temperature Resistance

Degrees Centigrade Ohms
60° 11.35

70° 11.73

80° 12.12

90° 12.50

100° 12.89

110° 13.28

120° 13.66

Fig.\94oDiagram of Test Connections for the A.C.
Lype’DT-3 Temperature Relay in the Type
FT21 Case.

A-C Type DT-3 Relays

Temperature Resistance
Degrees Centrigrade Ohms
50° 10.96 -
70° 11.73
90° 12.50
110° 13.28,
130° 14.05 >
150° 14.81
170° 15.59
190° 16.36

The core and moving coil assembly should not
be removed from the frame casting of the DT-3 relay
unless a keeper having the same radius on the core
is placed on the core in such manner as to bridge the
iron pole pieces as the core is withdrawn from the
bore of the casting. It is necessary also to insert
spacers in the air gap so that the core will remain
approximately centered when the mounting screws
are removed, to prevent damaging the coil winding
when sliding the assembly out of the casting. The
factory assembly is made before the magnet has been
magnetized, and the complete assembly is placed be-
tween the poles of a magnetizer which produces a
field sufficiently strong to saturate both the magnet
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perature Relay.

and the frame casting. This avoids the ne @ of
using magnet keepers and simplifies t assembly.
REPAIRS AND RENEWAL QS
Repair work can be done most sagsfactorily at
the factory. However, interchangeable parts can be
furnished to the customers equipped for doing

repair work. When ordéri rts, always give the
complete nameplate dat
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INSTALLATION

I.L. 41-5524B

e OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE DT-3 TEMPERATURE AND MICRON RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
setting and electrical connections.

APPLICATION

The principal application of the type DT-3 relay
is for protection against excessive temperature in
electrical machines through response to changes in
resistance of an exploring coil installed in the pro-
tected apparatus. The relay may be used for proteect-
ing transformers and either a-c or d-c generators ‘and
motors from damage resulting from abnormally, high
temperatures. The poifit at which the relay . contacts
close is adjustable along a scale calibrated, in“degrees
Centigrade. The operation of the relay_contacts  may
be used to open the circuit breaker, soundjan alarm,
start blowers, or take care of the high temperature in
any desired manner. A modified form of,the DT-3 re-
lay is used as part of a vacuumgneasuring device and
has a scale calibrated in micréns.

The type DT-3 relay hasfa permanent magnet field,
and consequently it is free fromgthe variations in op-
erating point that would result from fluctuations in
the voltage source if an electromagnet field were used.

CONSTRUCTION AND OPERATION

The type DT-3 relay is a d’Arsonval type d-c con-
tact making ailliammeter. The magnetic circuit is
shown schematically in Fig. 1. A cylindrical core,
consisting of an Alnico permanent magnet, two iron
pole pieces and two brass spacer blocks, is mounted
concentrically in the bore of a malleable iron frame
casting. The moving coil rotates in the air gap be-
tweenm the core and the frame casting. A Moldarta
bracket mounted on the rear of the core carries bear-
ings for the frame on which the moving coil is wound,
and also provides connection points for the spiral

SUPERSEDES I.L. 41-552.1A

*Denotes change from superseded issue

springs through whi¢h eleetrical connection is made
to the moving contact and'the moving coil. The two
springs which are connected to the moving coil are
located at the topyof the element. The outer ends of
these spring$§ are, fastened to posts mounted in a cir-
cular insulating plate. This plate is mounted on the
Moldartafbracket) by means of the upper bearing screw
and, a spring washer, so that it is held in position se-
curely;, butyyet can be rotated to permit adjustment of
the zero ‘pesition of the moving element.

The moving contact is mounted to the outer end of
agcounterbalanced arm fastened to the bottom of the
moving coil shaft. Current is introduced into this
contact by the third spiral spring. On either side, a
stationary contact arm is fastened to the frame. Each
of these stationary contacts is adjustable in a small
arc and an upright guide arm indicated its position
relative to a calibrated scale on the lower part of the
nameplate. Relays for certain special applications
are provided with a pointer, which is fastened to the
contact arm and moves in front of the calibrated scale.

A screw containing a sapphire thrust bearing and
a ring guide bearing is mounted in the lower bearing
support of the moving element. The inverted position
of this bearing screw prevents dirt particles from fall-
ing into it. A guide bearing only is provided at the
top of the moving element, but the bearing pin is the
lower of the two bearing members here also.

The type DT-3 temperature relay is supplied with
a self-contained bridge. As shown in Fig. 4, the con-
nections take the form of a Wheatstone bridge com-
posed of three fixed resistors and the search or ex-
ploring coil, with the moving coil of the relay con-
nected across the center of the bridge.

The contacts of the type DT-3 relay will close a
circuit carrying one ampere, but they should not be
used to open an appreciable current. Fig. 4 shows
connections for using an auxiliary relay to handle cur-
rents beyond the capacity of the DT-3 relay contacts.

EFFECTIVE FEBRUARY 1959
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Fig. 1. Schematic Drawing of Magnetic Circuit of Type
DT-3 Relay (Top View). Moving Coil Bearing
Supports, Springs and Contacts Omitted.

The high-temperature contact is immediately bypassed
by a contact of the auxiliary relay when the latter
picks up, and when the auxiliary relay is dropped out
by the low temperature contact of the DT-3 relay the
circuit is interrupted by the same contact of the aux-
iliary relay.

CHARACTERISTICS AND SETTINGS

Type DT-3 Relay for Temperature Measurement

The standard type DT-3 relay has a scale cali-
brated from 60 to 120 degrees Centigrade It has a
moving coil resistance of approximately|15 ohms at
25°C, and has no internally mounted‘sefies resistor.

The right-hand (front-view) stationary contact can
be set so that a circuit is closed at and above any
search coil temperatute within the calibrated range of
the relay. Similarly, the left<hand stationary contact
can be set so that a second circuit is closed at and
below any temperature less than the setting of the
right-hand contact.

The standardyrelay is designed for operation with
a 10 ohm Copper. exploring coil, and is calibrated for
a range ofisettings from 60°C. to 120°C. The mov-
ing elementyis arranged so that the contacts stand at
the 490%C) position when there is no current in the

2

% Fig. 2. Internal Schematic of the Type DT-3 Temperature

Relay in'the Type FT21 Case.

moving c¢oil. The resistors forming the three fixed
legs ‘offthe bridge are adjusted to a value of 12.50
ohms, which is the resistance at 90°C. of a copper
search coil which measures 10 ohms at 25°C. When
the bridge circuit is energized, the current in the
moving coil, and the resulting torque, will be in
one direction or the other, depending upon whether
the search coil temperature is above or below 90°C.,
and the contacts will move to the position where the
electrical torque is balanced by the restrainingtorque
of the control springs.

Type DT-3 Relay with Micron Scale,

A special form of the type DT-3 relay used as
part of a vacuum-measuring device is calibrated in
microns. It has a moving coil with a resistance of
approximately 90 ohms, and sufficient resistance is
connected in series with the moving coil internally to
increase the resistance measured across the relay
terminals to 100 ohms. This relay has a pointer which
indicates the moving contact position on the cali-
brated scale. The standard relay has a scale cali-
brated from 0 to 30 microns.

INSTALLATION

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

AR
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s Fig. 3. Internal Schematic of the Type DT-3 Pirani Gage

(Vacuum Measuring) Relay in the Type FT2] Case.

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©f
the rear mounting stud or studs for projection mount+
ing screws may be utilized for groundinghe relay.
The electrical connections may be made directly to
the terminals by means of screws for ‘steel“panel
mounting or to the terminal studs furnished wWith 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 I.L.
41-076.

The ambient temperature Sat the type DT-3 relay
has no appreciable effect ongits operation. The ambi-
ent temperature will affect the resistance of the leads
to the search ceoil. ' Bysconnecting one side of the
supply directly to the search coil and then to the re-
lay terminal, thé search coil lead resistance is added
to both sidesfof the bridge and thus the variation of
lead resistanceWis thus substantially balanced out.
It might be more convenient in some cases to connect
the bridge directly to the source, instead of running
one‘supply lead to a search coil terminal at the ma-
chiine. ), This can be done if the search coil leads are
short or have a total resistance less than about 0.25
ohms. Such a lead resistance would cause the relay
contacts to close when the search coil was 6.5°C.
below the relay temperature setting, but this error can

D.C. SUPPLY

POS. 2t
00 - 125 ¥.0.C. 6 X
1320 0 - 250 V.D.C. —f g8
¥ NOTE:

RESISTOR VALUES
ARE SHOWN FOR

609-120°C SCALE
AND 10 0 SEARCH
SCALE. 68 468 B8

48 VOLT COIL
125 v.D.C.
125 VOLT COIL

250 v.D.C.
J e8x / a8
y

LSEARCH colL
In MACHINE

N
70 CONTROL OR
TRIP CIRCUITS

800 A - 125 V.D.C.

NEG.:

DEV ICE NUMBER CHART

68 - THERMAL RELAY, TYPE DT-3
68X - AUXILIARY RELAY, TYPE SG

183A327

Fig. 4. External Schematic Diagram for Thermal Protec-
tion of Electrical Equipment using the Type DT-3
Temperature Relay in the Type FT2]1 Case.

be compensated largely by adjusting the relay setting
accordingly.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct operation
of the relay have been made at the factory and should
not be disturbed after receipt by the customer. If the
adjustments have been changed, the relay taken apart
for repairs, or if it is desired to check the adjustments
at regular maintenance periods, the instructions below
should be followed.

All contacts should be periodically cleaned. A
contact burnisher S#1 82A836H01 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 thus impairing the contact.

If the moving element should be removed, the bear-

ing end-play should be checked when replacing it.
This should be from .020 inch to .025 inch, and can

3
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Fig. 5. Diagram of Test Connections for the Type DT-3
Temperature Relay in the Type FT21 Case.

be measured by inserting a feeler gauge between the
upper bearing screw and the shoulder on the moying
element shaft.

In case it should be desirable to check,the,cali-
bration of the type DT-3 relay, this canfbe “¢enven-
iently done by substituting a variable,resistor for the
search coil. Any scale point can be checked’by set-
ting the resistor for the corresponding resistance, as
indicated in the table below, and seeing that the mov-
ing contacts travel to the indicated scale position.
The relay should be energized at normal voltage for
the test, and all other connections®should be made as
shown in Fig. 5.

Temperature Resistance

Degrees Centigrade Ohms
60° 11.35

70° 11.73

80° 12.12

90° 12.50

100° 12.89

110° 13.28

120° 13.66
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Fig. 6. Outline ‘and Drilling Plan for External Resistor
vsed ‘with 250 V.D.C. Type DT-3 Temperature
Relay.

The core and moving coil assembly should not be
removed from the frame casting of the DT-3 relay un-
less a keeper having the same radius on the core is
placed on the core in such manner as to bridge the
iron pole pieces as the core is withdrawn from the
bore of the casting. It is necessary also to insert
spacers in the air gap so that the core will remain ap-
proximately centered when the mounting screws are
removed, to prevent damaging the coil winding when
sliding the assembly out of the casting. The factory
assembly is made before the magnet has been mag-
netized, and the complete assembly is placed be-
tween the poles of a magnetizer which produces a
field sufficiently strong to saturate both the magnet
and the frame casting. This avoids the necessity
of using magnet keepers and simplifies the assembly.

REPAIRS AND RENEWAL PARTS

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

INSTRUCTIOWNWS

I.L. 41-552.1A

e OPERATION ¢ MAINTENANCE

TYPE DT-3 TEMPERATURE AND MICRON RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
setting and electrical connections.

APPLICATION

The principal application of the type DT-3 relay
is for protection against excessive temperature in
electrical machines through response to changes in
resistance of an exploring coil installed in the pro-
tected apparatus. The relay may be used for protget=
ing transformers and either a-c or d-c generatorsiand
motors from damage resulting from abnormally) high
temperatures. The poifit at which the relay contacts
close is adjustable along a scale calibrdted in‘degrees
Centigrade. The operation of the relay contacts may
be used to open the circuit breaker, soundpan alarm,
start blowers, or take care of the high teémperature in
any desired manner. A modified férm of the DT-3 re-
lay is used as part of a vacuim measuring device and
has a scale calibrated in microns:

The type DT-3 relay hasta permanent magnet field,
and consequently it is free frem.the variations in op-
erating point that would result from fluctuations in
the voltage source if an‘electromagnetfield were used.

CONSTRUCTION AND OPERATION

The type DT-3 relay is a d’Arsonval type d-c con-
tact making illiammeter. The magnetic circuit is
shown schematically in Fig. 1. A cylindrical core,
consisting of an Alnico permanent magnet, two iron
pole pieces and two brass spacer blocks, is mounted
concentricdally in the bore of a malleable iron frame
casting. The moving coil rotates in the air gap be-
tween\the core and the frame casting. A Moldarta
bracket mounted on the rear of the core carries bear-
ings for the frame on which the moving coil is wound,
and also provides connection points for the spiral

SUPERSEDES I.L. 41-552.1

*Denotes change from superseded issue

springs through whig¢h electrical connection is made
to the moving contact @nd the moving coil. The two
springs which are ‘éennected to the moving coil are
located at the top of the element. The outer ends of
these springs are fastened to posts mounted in a cir-
cular insulating plate. This plate is mounted on the
Moldartagbracket by means of the upper bearing screw
and a spring\washer, so that it is held in position se-
curely, but yet can be rotated to permit adjustment of
the zero¥position of the moving element.

The moving contact is mounted to the outer end of
a, counterbalanced arm fastened to the bottom of the
moving coil shaft. Current is introduced into this
contact by the third spiral spring. On either side, a
stationary contact arm is fastened to the frame. Each
of these stationary contacts is adjustable in a small
arc and an upright guide arm indicated its position
relative to a calibrated scale on the lower part of the
nameplate. Relays for certain special applications
are provided with a pointer, which is fastened to the
contact arm and moves in front of the calibrated scale.

A screw containing a sapphire thrust bearing and
a ring guide bearing is mounted in the lower bearing
support of the moving element. The inverted position
of this bearing screw prevents dirt particles from fall-
ing into it. A guide bearing only is provided at the
top of the moving element, but the bearing pin is the
lower of the two bearing members here also.

The type DT-3 temperature relay is supplied with
a self-contained bridge. As shown in Fig. 4, the con-
nections take the form of a Wheatstone bridge com-
posed of three fixed resistors and the search or ex-
ploring coil, with the moving coil of the relay con-
nected across the center of the bridge.

The contacts of the type DT-3 relay will close a
circuit carrying one ampere, but they should not be
used to open an appreciable current. Fig. 4 shows
connections for using an auxiliary relay to handle cur-
rents beyond the capacity of the DT-3 relay contacts.

EFFECTIVE MAY 1958
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Fig. 1. Schematic Drawing aof Magnetic Circuit of Type
DT-3 Relay (Top View). Moving Coil Bearing
Supports, Springs and Contacts Omitted.

The high-temperature contact is immediately bypassed
by a contact of the auxiliary relay when the latter
picks up, and when the auxiliary relay is dropped out.
by the low temperature contact of the DT-3 relay the
circuit is interrupted by the same contact of the aux-
iliary relay.

CHARACTERISTICS AND SETTINGS

Type DT-3 Relay for Temperature Measurement

The standard type DT-3 relay hasfa scale cali-
brated from 60 to 120 degrees Centigradey#It has a
moving coil resistance of approximately\15 ohms at
25°C, and has no internally mountedisefies resistor.

The right-hand (front-view) ‘stationary contact can
be set so that a circuit is closed at and above any
search coil temperature within the calibrated range of
the relay. Similarly, the left<hand stationary contact
can be set so that a second circuit is closed at and
below any temperature less than the setting of the
right-hand contact.

The standard relay is designed for operation with
a 10 ohm<epper exploring coil, and is calibrated for
a range ofysettings from 60°C. to 120°C. The mov-
ing element is arranged so that the contacts stand at
the,00°C. position when there is no current in the

2

Fig. 2. Internal®"Schematic of the Type DT-3 Temperature
Relay inthe Type FT21 Case.

moving coil. The resistors forming the three fixed
legsoffthe bridge are adjusted to a value of 12.50
ohms, which is the resistance at 90°C. of a copper
search coil which measures 10 ohms at 25°C. When
the bridge circuit is energized, the current in the
moving coil, and the resulting torque, will be in
one direction or the other, depending upon whether
the search coil temperature is above or below 90°C.,
and the contacts will move to the position where the
electrical torque is balanced by the restraining torque
of the control springs.

Type DT-3 Relay with Micron Scale

A special form of the type DT-3 relay used as
part of a vacuum-measuring device is calibrated in
microns. It has a moving coil with a resistance of
approximately 90 ohms, and sufficient resistance is
connected in series with the moving coil internally to
increase the resistance measured across the relay
terminals to 100 ohms. This relay has a pointer which
indicates the moving contact position on the cali-
brated scale. The standard relay has a scale cali-
brated from 0 to 30 microns.

INSTALLATION

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

S
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Fig. 3. Internal Schematic of the Type DT-3 Pirani Gage
(Vacuum Measuring) Relay in the Type FT2] Case.

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 screws may be utilized for grounding the relay?
The electrical connections may be made“direétly to
the terminals by means of screws forysteelypanel
mounting or to the terminal studs furnishedWwith the
relay for thick panel mounting. Thefterminal 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,infermation refer to I.L.
41-076.

The ambient temperaturé)at the type DT-3 relay
has no appreciable effectyeon’its operation. The ambi-
ent temperature will affegt the resistance of the leads
to the search™eoili¥. By connecting one side of the
supply dirgetly to“the search coil and then to the re-
lay terminal, the search coil lead resistance is added
to both sides of the bridge and thus the variation of
lead resistance is thus substantially balanced out.
It might be more convenient in some cases to connect
the bridgegdirectly to the source, instead of running
one, supply lead to a search coil terminal at the ma-
chine. This can be done if the search coil leads are
shert or have a total resistance less than about 0.25
ohms. Such a lead resistance would cause the relay
contacts to close when the search coil was 6.5°C.
below the relay temperature setting, but this error can
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*Fig. 4. External Schematic Diagram for Thermal Pratec-

tion of Electrical Equipment using the Type DT-3
Temperature Relay in the Type FT21 Case.

be compensated largely by adjusting the relay setting
accordingly.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct operation
of the relay have been made at the factory and should
not be disturbed after receipt by the customer. If the
adjustments have been changed, the relay taken apart
for repairs, or if it is desired to check the adjustments
at regular maintenance periods, the instructions below
should be followed.

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 thus impairing the contact.

If the moving element should be removed, the bear-

ing end-play should be checked when replacing it.
This should be from .020 inch to .025 inch, and can

3



TYPE DT - 3 RELAY

SG AUX.
RELAY

T 48 YOLT coIL - 125 V.0.C.
125 VOLT COIL - 250 V.0.C.
kA +O-
ALARH
Po—

DT-3 RELAY

(FRONT VIEW)

NOTE:

RESISTOR VALUES
ARE SHOWN FOR
60°-120°C SCALE
AND 10 1 SEARCH
SCALE.

800 1 - 125 v.0.C.
5000 0 - 250 v.0.C.

[ __———SEARCH COIL
IN MACHINE OR
Sf;.TCh TEST RESISTORS

POS. } n.C.
NEG. SUPPLY

i | — 00 - 125 v.0.C.
"1 1320 0 - 250 V.0.c.

183A297

Fig. 5. Diagram of Test Connections for the Type DT-3
Temperature Relay in the Type FT21 Case.

be measured by inserting a feeler gauge between the
upper bearing screw and the shoulder on the moving
element shaft.

In case it should be desirable to check,theycali-
bration of the type DT-3 relay, this can (be conven-
iently done by substituting a variableyresistor for the
search coil. Any scale point can be cheeked by set-
ting the resistor for the corresponding resistance, as
indicated in the table below, and seeing that the mov-
ing contacts travel to the indicated scale position.
The relay should be energized at'normal voltage for
the test, and all other connections®should be made as
shown in Fig. 5.

Temperature Resistance

Degrees Centigrade Ohms
60° 11.35

70° 11.73

80° 12.12

90° 12.50

100° 12.89

110° 13.28

120° 13.66

; (MTG.HOLE CENTE!

2

LIO

c \A 2 6in2W0LES

17-D-3336

Fig. 6. Outline and Drilling Plan for External Resistor
used with 250 V.D.C. Type DT-3 Temperature
Relay.

The core and moving coil assembly should not be
removed from the frame casting of the DT-3 relay un-
less a keeper having the same radius on the core is
placed on the core in such manner as to bridge the
iron pole pieces as the core is withdrawn from the
bore of the casting. It is necessary also to insert
spacers in the air gap so that the core will remain ap-
proximately centered when the mounting screws are
removed, to prevent damaging the coil winding when
sliding the assembly out of the casting. The factory
assembly is made before the magnet has been mag-
netized, and the complete assembly is placed be-
tween the poles of a magnetizer which produces a
magnetizer which produces a field sufficiently strong
to saturate both the magnet and the frame casting.
This avoids the necessity of using magnet keepers
and simplifies the assembly.

REPAIRS AND RENEWAL PARTS

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

e
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INSTALLATION

INSTRUCTIONS

I.L. 41-552.1

e OPERATION ¢ MAINTENANCE

TYPE DT-3 TEMPERATURE AND MICRON RELAY

CAUTION Before putting relays into service, re-
move all blocking which may have been inserted for
the purpose of securing the parts during shipment,
make sure that all moving parts operate freely, in-
spect the contacts to see that they are clean and
close properly, and operate the relay to check the
setting and electrical connections.

APPLICATION

The principal application of the type DT-3 relay
is for protection against excessive temperature in
electrical machines through response to changes in
resistance of an exploring coil installed in the pro-
tected apparatus. The relay may be used for protect®
ing transformers and either a-c or d-c generators and
motors from damage resulting from abnormally “high
temperatures. The poift at which the rela§ contacts
close is adjustable along a scale calibrated,in ‘degrees
Centigrade. The operation of the relay contaets ‘may
be used to open the circuit breaker, soind ‘an alarm,
start blowers, or take care of the high temperature in
any desired manner. A modified form of the DT-3 re-
lay is used as part of a vacuumPmeasuring device and
has a scale calibrated in microns.

The type DT-3 relay ha§a petmanent magnet field,
and consequently it is free ‘from the variations in op-
erating point that would{resuldt from fluctuations in
the voltage source ifan electromagnetfield were used.

CONSTRUCTION fAND OPERATION

The typefDT-3 relay is a d’Arsonval type d-c con-
tact making milliammeter. The magnetic circuit is
shown schematicaldly in Fig. 1. A cylindrical core,
consisting of anvAlnico permanent magnet, two iron
pole pieces and two brass spacer blocks, is mounted
concentrically in the bore of a malleable iron frame
casting. The moving coil rotates in the air gap be-
tween, the core and the frame casting. A Moldarta
bracket mounted on the rear of the core carries bear-
ings for the frame on which the moving coil is wound,
and also provides connection points for the spiral

NEW INFORMATION

springs through whichfeleetrical connection is made
to the moving contact*and the moving coil. The two
springs which are conneected to the moving coil are
located at the topypof the’element. The outer ends of
these springsarfe, fastened to posts mounted in a cir-
cular insulating plate. This plate is mounted on the
Moldarta bracketyby means of the upper bearing screw
and a spring washer, so that it is held in position se-
curelypbut yet can be rotated to permit adjustment of
the zero pesition of the moving element.

The moving contact is mounted to the outer end of
agcounterbalanced arm fastened to the bottom of the
moving coil shaft. Current is introduced into this
contact by the third spiral spring. On either side, a
stationary contact arm is fastened to the frame. Each
of these stationary contacts is adjustable in a small
arc and an upright guide arm indicated its position
relative to a calibrated scale on the lower part of the
nameplate. Relays for certain special applications
are provided with a pointer, which is fastened to the
contact arm and moves in front of the calibrated scale.

A screw containing a sapphire thrust bearing and
a ring guide bearing is mounted in the lower bearing
support of the moving element. The inverted position
of this bearing screw prevents dirt particles from fall-
ing into it. A guide bearing only is provided at the
top of the moving element, but the bearing pin is the
lower of the two bearing members here also.

The type DT-3 temperature relay is supplied with
a self-contained bridge. As shown in Fig. 4, the con-
nections take the form of a Wheatstone bridge com-
posed of three fixed resistors and the search or ex-
ploring coil, with the moving coil of the relay con-
nected across the center of the bridge.

The contacts of the type DT-3 relay will close a
circuit carrying one ampere, but they should not be
used to open an appreciable current. Fig. 4 shows
connections for using an auxiliary relay to handle cur-
rents beyond the capacity of the DT-3 relay contacts.

EFFECTIVE APRIL 1957
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Fig. 1. Schematic Drawing of Magnetic Circuit of Type
DT-.3 Relay (Top View). Moving Coil Bearing
Supports, Springs and Contacts Omitted.

The high-temperature contact is immediately bypdassed
by a contact of the auxiliary relay when the latter
picks up, and when the auxiliary relay is dropped out
by the low temperature contact of the DT-3 relay the
circuit is interrupted by the same contact of the aux=
iliary relay.

CHARACTERISTICS AND SETTINGS

Type DT-3 Relay for Temperature Measurement

The standard type DT-3 relay ha§ a“scale cali-
brated from 60 to 120 degrees Centigrade, It has a
moving coil resistance of approximately 15 ohms at
25°C, and has no internally mounted series resistor.

The right-hand (front-view))stationary contact can
be set so that a circudit is closed at and above any
search coil temperature within the calibrated range of
the relay. Similarly, the left-hand stationary contact
can be set so that a second circuit is closed at and
below any temperature less than the setting of the
right-hand contact.

The standard relay is designed for operation with
a 10 ohm,copper ‘exploring coil, and is calibrated for
a range ‘of settings from 60°C. to 120°C. The mov-
ing element is arranged so that the contacts stand at
them90 °C. position when there is no current in the

2

Fig. 2. Internal Schematic of the Type DT-3 Temperature
Relaylin the Type FT21 Case.

movingncoil. The resistors forming the three fixed
legs of the bridge are adjusted to a value of 12.50
ohms, which is the resistance at 90°C. of a copper
search coil which measures 10 ohms at 25°C. When
the bridge and field circuits are energized, the current
in the moving coil, and the resulting torque, will be in
one direction or the other, depending upon whether the
search coil temperature is above or below 90°C., and
the contacts will move to the position where the elec-
trical torque is balanced by the restraining torque of
the control springs.

Type DT-3 Relay with Micron Scale

A special form of the type DT-3 relay used as
part of a vacuum-measuring device is calibrated in
microns. It has a moving coil with a resistance of
approximately 90 ohms, and sufficient resistance is
connected in series with the moving coil internally to
increase the resistance measured across the relay
terminals to 100 ohms. This relay has a pointer which
indicates the moving contact position on the cali-
brated scale. The standard relay has a scale cali-
brated from 0 to 30 microns.

INSTALLATION

The relays should be mounted on switchboard
panels or their equivalent in a location free from dirt.
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Fig. 3. Internal Schematic of the Type DT-3 Pirani Gage
(Vacuum Measuring) Relay in the Type FT21 Case.

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 screws may be utilized for grounding the relay.
The electrical connections may be made dictectly to
the terminals by means of screws for “‘steel” panel
mounting or to the terminal studs furnished ‘with ‘the
relay for thick panel mounting. The términal 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 I.L.
41-076.

The ambient temperature at the type DT-3 relay
has no appreciable effect‘on its operation. The ambi-
ent temperature will @ffectythe resistance of the leads
to the search €oil. \WBy .connecting one side of the
supply directly to the search coil and then to the re-
lay terminal, thef'search coil lead resistance is added
to both sidesof theé bridge and thus the variation of
lead resistancelis thus substantially balanced out.
It might be more convenient in some cases to connect
the bridge directly to the source, instead of running
one {supply lead to a search coil terminal at the ma-
chine.\) This can be done if the search coil leads are
short or have a total resistance less than about 0.25
ohms.” Such a lead resistance would cause the relay
contacts to close when the search coil was 6.5°C.
below the relay temperature setting, but this error can
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Fig. 4. External Schematic Diagram for Thermal Protec-
tion of Electrical Equipment using the Type DT-3
Temperature Relay in the Type FT 21 Case.

be compensated largely by adjusting the relay setting
accordingly.

ADJUSTMENTS AND MAINTENANCE

The proper adjustments to insure correct operation
of the relay have been made at the factory and should
not be disturbed after receipt by the customer. If the
adjustments have been changed, the relay taken apart
for repairs, or if it is desired to check the adjustments
at regular maintenance periods, the instructions below
should be followed.

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 thus impairing the contact.

If the moving element should be removed, the bear-

ing end-play should be checked when replacing it.
This should be from .020 inch to .025 inch, and can
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Fig. 5. Diagram of Test Connections for the Type DT-3
Temperature Relay in the Type FT2] Case.

be measured by inserting a feeler gauge between the
upper bearing screw and the shoulder on the moving
element shaft.

In case it should be desirable to check the cali-
bration of the type DT-3 relay, this cangbeyconven-
iently done by substituting a variable résistor for the
search coil. Any scale point can beichecked by set-
ting the resistor for the correspondifig resistance, as
indicated in the table below, and seeing)that the mov-
ing contacts travel to the indicatedwscale position.
The relay should be energized at normal voltage for
the test, and all other connectionsgShould be made as
shown in Fig. 5.

Temperature Resistance

Degrees Centigrade Ohms
60° 11.35

70° 11.73

80° 12.12

90° 12.50

100° 12.89

110° 13.28

120° 13.66

Fig. 6. Outlinrelyand Drilling Plan for External Resistor
usedwith 250 V.D.C. Type DT-3 Temperature
Relay.

The core and moving coil assembly should not be
removed from the frame casting of the DT-3 relay un-
less a keeper having the same radius on the core is
placed on the core in such manner as to bridge the
iron pole pieces as the core is withdrawn from the
bore of the casting. It is necessary also to insert
spacers in the air gap so that the core will remain ap-
proximately centered when the mounting screws are
removed, to prevent damaging the coil winding when
sliding the assembly out of the casting. The factory
assembly is made before the magnet has been mag-
netized, and the complete assembly is placed be-
tween the poles of a magnetizer which produces a
magnetizer which produces a field sufficiently strong
to saturate both the magnet and the frame casting.
This avoids the necessity of using magnet keepers
and simplifies the assembly.

REPAIRS AND RENEWAL PARTS

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

)



e —p— .

TYPE DT - 3 RELAY

I.L. 47-552.1

[

720 B DI

. sg?_—v

S
{9 — )

)4 U ¥

3
3%

G35+

PANEL LOCATION
BSEML-FLUSH MTG.:
PROTECTION MTG.

S n
e - DIA-4-HOLES FOR

? r ) 5l
6!\_‘5.’ foy
KACARIF o
l %‘"é &
1D
»4—-5%—&

RANEL /CUTOUT ¢ DRILLING
FOR SEMI-FLUSH MTG.

190-32 SCREW T

PANEL - 'oﬂl

SPACER FOR
THIN PANELS

%—\escRF_w

4.190-32 MTG.ASCREWS

S
%DlA.Z HOLES

ije~'8 STUD)

N TR AN \
(FOR THICK § *lapPre lag ‘32'[‘ Evag 2
PANEL USE S { +3_

Pl

i 90-32 SCREW
(FORGTRICK
PANELQUSE
.190-32 STAD)

Jandl
]4

4|
A % DIA.IO HOLES

QR CUT OUT

L

TERWMINAL AND
MOUNTING DETAILS

NQTE “ALL BIMENSIONS
INQUHCHE S

PANEL DRILLING OR CUTOUT FOR
PROJECTION MTG.

(FRONT VIEW)

TERMINAL
iLe NuMBER

5T7-D-7901

Fig. 7. Outline and Drilling Plan for

the Type DT-3 Relay in the Type FT 21 Case.




s »%‘\





