
I.L. 41-552 

INSTALLATION • OPERATION • MAINTENANCE 
INSTRUCTIONS 

TYPE DT·3 TEMPERATURE AND MICRON RELAY 

C AuT 10 N 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 settings 
and electrical connections. 

A P P LICATION 

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-e generators and 
motors from damage resulting from abnormally high 

temperatures. The point 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, sound an alarm, 
start blowers, or take care of the high temperature in 
any desired manner. A modified form of the DT-3 re-
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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. 
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Complete Revision 

lay is used as part of a 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 voltage source if an electromagnet field were used. 

CONSTRUCTION AND O PERATION 

The type DT-3 relay is a d 'Arson val type d-e con­
tact making milliammeter. 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
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 
springs through which electrical connection is made 
to the moving contact and the moving coil. The two 
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Fig. 2. Internal Connections of the Type DT-3 Relay in the 
Type FT Case. Omit Test Switches for the Relay 
in the Standard Case. 
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TYPE DT-3RELAY ______________________________________________ __ 
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Fig. 3. External Connections for Thermal Protection of 
Electrical Equipment, using the type DT-3 Tem­
perature Relay in Either the FT Case or the Stand· 
ard Case. 

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 braoket 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 indicates 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 ele•r1ent, but the bearing pin is the 
lov,·er of the two bearing members here also. 

The type DT-3 temperature relay is supplied with 

2 

13-D-"5791 

Fig. 4. Internal Connections of the Bridge Box Supplied 
with the Type.DT-3 Temperature Relay. 

two external resistor boxes, of which the larger is the 
bridge box and the smaller is a series resistor. (The 
smaller box is omitted on 24 volt d-e applications, 
where sufficient series resistance can be contained 
in the bridge box.) The moving coil is connected to 
the external bridge box, of which the search or explor­
ing coil forms one arm. As shown in Fig. 3, the con­
nections take the form of a Wheatstone bridge com­
posed of three fixed resistors and the exploring coil, 
with the moving coil of the relay connected 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. 3 shows 
connections for using an auxiliary relay to handle cur­
rents beyond the capacity of the DT-3 relay contacts. 

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-
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TYPEDT-3RELAY ____________________________________________ �,·�L�.4�1�-s=s2 

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. 
Included with the relay is an external series resistor 

S#15371og (400 ohms) and a bridge box S#1537111. 

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 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 
the goo C. position when there is no current in 1the 
moving coil. The resistors forming the three fixed 
legs of the bridge are adjusted to a value of 12.50 
ohms, which is the resistance at goo 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 goo c., and 
the contacts will move to the position where the elec­
trical torque is balanced by the restraining torque of 
the control springs. 
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Fig. 5. Outline and Drilling Plan far the Four-Spool Re­
sistor Case Used far the Type DT-3 Temperature 
Relay Bridge Box. See Internal Connections for 
Terminals Used. For Reference Only. 

1333490A 1,000 17 2 

t See Fig. 4 for bridge box details. 

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 approximate­
ly go 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 calibrated scale. The 
standard relay has a scale calibrated from 0 to 30 
microns. 

I NSTALLATION 

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 two mounting studs 

for the standard cases and the type FT projection 
case or by means of the four mounting holes on the 

flange for the semi-flush type FT case. Either of the 
studs or the mounting screws may be utilized for 
grounding the relay. The electrical connections may 
be made direct to the terminals by means of screws 
for steel panel mounting or to terminal studs furnished 
with the relay for ebony asbestos or slate panel mount­
ing. The terminal studs may be easily removed or in­
serted by locking two nuts on the studs and then turn­
ing the proper nut with a wrench. 

The ambient temperature at the type DT-3 relay 

has no appreciable effect on its operation. The ambi-

5' 4-

CIJ;, ... §IV( �if\� I. ---� 

Fig. 6. Outline and Drilling Plan for the Two-Spool Re­
sistor Cage Used with the Type DT-3 Temperature 
Relay. For Reference Only. 
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TYPEDT-3RELAY------------------------------------------------

ent temperature will affect the resistance of the leads 
to the search coil, of course, but by connecting these 
as shown in Fig. 3, one lead is included as a part of 
leg 3-4 of the bridge and the variation of lead resist­
ance is thus substantially balanced out. It might be 
more convenient in some cases to connect the bridge 
box and series resistor directly to the source, in­
stead of run one supply lead to a search coil terminal 
at the machine. 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 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 with a 
fine file. S#1002110 file is recommended for this pur­
pose. The use of abrasive material for cleaning con­
tacts is not recommended because of the danger of 

embedding small particles in the face of the soft sil­
ver 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 
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 can be conven­
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. 3. 

4 

Temperature 
Degrees Centigrade 

6QO 

Resistance 
Ohms 

11.35 

!I 2. 0\A. C. HOLES 
17-D-3336 

Fig. 7. Outline ancl Drilling Plan for the 8-1!2• Resistor 
Enclosure Usecl with the Type DT-3 Temperature 
Relay. For Reference Only. 

70° 11.73 
80° 12 .12 
goo 12.50 

lQQO 12.89 
110° 13. 28 
120° 13.66 

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. 
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TYPE DT-3RELAY __________________________________________________ I_.L_._4_1 -___ ss2 
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----------..! USE SC.REW 5 

-r---- -----------------

.1�0-32 TERM SCRLWS It STUDS 
-41 ·20 MOUNTING SCREWS &STUDS 

FOR THIN PANELS 

63-D-301 

Fig. 8. Outline and Drilling Plan for the Type DT-3 relay in the standard Pro;ec:tion Case. See the internal Schematics 
for the terminals supplied. For Reference Only • 

0 
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USE .190-32. 5TUD FOR CUT OUT FOR 
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Fig. 9. Outline and Drilling Plan for the Type DT-3 relay in the S-10 Pro;ection or Flush Type FT Case. See the Inter­
nal Schematics for the terminals supplied. For Reference Only. 
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INSTALLATION 
Westinghouse 1. L. 41-552. 1 M 

• 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, inspect 

the contacts to see that they are clean and close prop­

erly, and operate the relay to check the setting and 

0 electrical connections. Note that movement and frame 

may be energized and dangerous to touch. 

AP P L I CAT I ON 

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 protec­

ting transformers and either ac or de generators and 

motors from damage resulting from abnormally high 

temperatures. The point at which the relay contacts 

close is adjustable along a scale calibrated in 

degrees Celsius. 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 temper­

ature in any desired manner. The DT-3 relay may be 

supplied for ac or de operation. A modified form of 

the DT-3 relay is used as part of a 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 operating point that would result from fluctuations 

in the voltage source if an electromagnet field were 

used. 

The DT-3 is normally used with an external 10 

ohm 25°C copper resistance temperature detector 

(RTD). Some type DT-3 relays are available for use 

with a 120 ohm ooc nickel RTD. 

CONSTRUCTION AN D O PERATION 

The type DT-3 relay is a d' Arson val type de con­

tact making milliammet er. The magnetic circuit is 

shown schematically in Fig. 11. A cylindrical core, 
consisting of an Alnico permanent magnet, two iron 
pole pieces and two brass sp acer blocks, is mounted 
concentrically in the bore of a malleable iron frame 

SUPERSEDES I.L. 41-552.1L, dated Sept. 1975 
0 Denotes change from superseded Issue. 

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 

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 seal e. 

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. 7 and 8, 

the connections take the form of a Wheatstone bridge 
c'Jmposed of three fixed resistors and the search or 
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TYPEDT-3RELAY __________________________ ______________________________ _ 

2 

1 2 3 4 1 

Fig. 1. D.C. Type DT-3 Temperature Relay without Case. 1-lnternal Series Resistor. 2-Moving Coil. 3-Bridge 
Resistor. 4-Curre nt carrying Counter Wound Restraining Springs. 5-Moving Contact. 6-Stat/onary Con• 
tacts. 
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TYPEDT-3RELAY ______________________ ------------------------------�1-=L -�4�1 -!55�2�.1�M 

INTlRNAL SCHEMATIC 

I.N. COIT.lCTS 
(FIOMT VIEW) 

L.H.COUACTS (non mw) 

IOTE: 
SUICH COIL '" NACHIME 
TO IE COMIECTED .lCIOSS 
TEINIIALS t I I 

RESISTOR 221§g..••v.o.c. 
IIG-2GY.I.C. 

EO HAMDLE 

TEST SWITCH 

TUMIIAL 

SUB 3 

836A 5 56 

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 OT-3 temperature relay consists of a 
transformer, rectifier, zener diode, three fixed re­
sistors, two adjustable resistors, contactor switch, 
and a d' Arson val type d c contact making 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 occurs in voltage 

across the bridge. 

TRIP CIRCUIT 
amperes contacts will: 
(non-inductive load) 

de control carry con-
contacts voltage open close tinuously 

DT-3 relay 
125 v 0 . 04t 1.0 . . . 
250 v 0.02t 1.0 . . . 

contactor switch 125 v 3 .5 30 5.0 

(when supplied) 250 v 1.0 30 5.0 

t mfrequent operation 

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 

the auxiliary relay. See Fig. 7 or 8. 

I.II. COIITACTS 
(fRC*T VIEW)-........__ �  

L.tl. COIITACTS­
(FIIOIT Yl[•) 

!.QID' 1 · S£ARCH COIL Ill MACIIIIIE 
TO BE COMIIECTED ACROII 
TEIIMIMALS 0 ' II 

INTERNAL SCHEMATIC 

RESISTOR 
95 ll - 20 �,D. C. 

2ooo -48 �.o.c. 
6!:10 !l -125 �.D.C. 
0 .I"\.- 250 v.o.c 

l«lYIIIGCOIL 

RED 'UHOLE 
TEST SWITCH 

_.-TERMINAL 

SUB 4 

182A789 

Fig. 3. Inte rnal Sche matic of the 60-120°SPDT Type 
DT-3 Tempe rature Relay in the Type FT21 Case. 

CS-1 Contactor Switch 
The de 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 contact-s. 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 12 0 or 240 vac rated sup­

lies. An operation indic ator can also be supplied. 

CHARACTERISTICS AND SETTINGS 

Type DT-3 Relay for Temperature Measurement 

The de type DT-3 relay is available in the temper­
ature ranges listed be low. It has a moving coil resis­

tance of approximately 15 ohms at 25°C. The ac type 

has a scale calibrated from 50 to 190 degrees Celsius. 

Temperature range 

60-120°C 

60-140 

100 - 160 

50-190 
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TYPEDT-3RELAY ________________________________________________________ __ 

R.n. COIITACT 
(FROMT VIEW) 

INTERNAL SCHEMATIC 

.-----1--+-+-j--TilANSFOitMEK 

ESt SWITCn 

TEi141i.AL. 

SUB 5 

184A45 1  

Fig. 4. Internal Schematic af the AC Type DT-3 Tempera­
ture Relay in the Type FTl! Case. 

The right-hand (front-view) stationary contact 

can be set so that a circuit is dosed at and above 

any search coil temperature within the calibrated 

range of the rei ay. 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-e 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 is no current 

in the moving coil. 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 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. 

0 A DT-3 for use with a 120 ohm nickel sensor is 

available and described in L-836568. It was a 90 ohm 

moving coil. 

The moving contact is at mid-range position with 

the relay de-energized. The left-hand or right-hand 

contact may be closed under this condition depend­

ing on the temperature setting. 

On the standard ac type DT-3 relay the mechanical 

balance point is at approximately ll5°C. 

4 

LEFT nAIID COIIUCT�­
(FROIITWIEW) 

YI'M[II COiu•ECTEi> 1111 Til POLARITY AS S/10'111\, 1<1\lW llh,t COl L HO�ES 
IM 0 IRECT lOll TO CLOSE � h,nT nA"'O COli TACT.) ( FROIIT �I EW) 

to!OVIIIGCOIL 

ii.EDIIAMOLE 

TESTSWITCI1 

T£RHI114L 

SUB 1 

184A228 

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

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

rated voltage is 5.9 volt-amperes, and will continuously 

stand 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 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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TYPE DT-3 RELAY-------------------------------------- ------------------------�� -�L�.
4
�1�--

55
_
2
_.

1 
__ M 

�.H. CQI(TlCT 
(FROMT YtE•J 

COHHCTOI! SW. 

L.H. CONl&.CT 
(FRONT VI £��j) 

OPEIUTIOM 
INDICATOR 

ZEH�R DIODE 

INTERNAL SCHEMATIC 

MOVING COIL 

RED H.liDl£ 

TEST S\IIITCH 

TER"411Ul 

SUB 2 

3496Al3 

Fig. 6. Internal Schematic of the DT-3 Relay for use with 
120 ohm 0°C nickel RTD with operation indicator. 

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 connecting one side of the 

supply directly 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 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 

.>hms. Such a lead resistance would causP the de: re­
iay 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

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. 

*MOTE: 

RESISTOR VALUES 
ARE SHOWN FOR 
60°-t.t.0°C SCALE 
AND 10 11 SEARCH 
SCALE. 

o n - 125 v.o.c. 
1320 fl - 2!Xl v.o.c. 

650 0 - 12S 'I'.O.C. 
o n - 2�0 �.o.c. 

L SEARC• COIL 
IN MAChiNE 

MEG.---..... - -- --- --+------

DEVICE MUMSER CKAilT 

08 - TK£Rt4AL RELAY, TYPE DT-3 
68X- AUXILIARY RELAY, TYn: SG 

SUB 4 

183A327 

Fig. 7, External Schematic Diagram for Thermal Protec­
tion of Electrical Equipment using the DC Type 
DT-3 Temperature Relay in the Type FT21 Case, 

All contacts should be periodically cleaned. A 

contact burnisher S#l82A836H01 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

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 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 

show n in Fig. 9 for de relays, and Fig. 10 for ac 

relays. 
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TYPE DT-3 RELAY---------------------------------

� 
I2o

0:oLr lJ8 

II 21W VOLT 
60 CYC. � 
SUPPlY g 

MATCHED LEADS 
FROM SEARCH 
COIL TO RELAY 

3 RD LEAD TO 
Slit TCH80ARD 

.. 
3 

DEVICE NUMBER CHAU 

,,.� :. "' "' 

DTI 

� 
TJIP CIRCUIT 

lEG.-.-----

118 - THERMAl RELAY, TYrE DT-3 

SUB 1 
184A511 

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. 

RESISTANCE VS. TEMPERATURE TABLE 
Resistance Resistance 

Ohms Ohms 
Temperature (1 0 ohm 25oc (120 ohm ooc 

Degrees Celsius copper RTD) nickel RTD) 
50° 10.96 157.7 
60° 11.35 165.9 
70° 11.73 174.3 
80° 12.12 182.4 
goo 12.50 191.6 

100° 12.89 200.6 
110° 13.28 209.9 
120° 13.66 219.3 
130° 14.05 229.0 
140° 14.43 238.9 
150° 14.82 249.0 
160° 15.20 259.3 
170° 15.59 269.9 
180° 15.97 280.8 
190° 16.36 292.0 

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 

6 

49 
8 

120 VOLT(J\1 
OR 

240 VOLT 
60 HERTZ � 

SUPPLY '3 

R=292.n. 
J....% STYLE 
4 1728410 

POS.bDC SUPPLY 

49 
TO 

DT3 CSI CSI 

DT3 

49 49 
r 2 

� 
TO CONTROL OR 

TRIP CIRCUIT 

NEG . ....... -----

TYPE W 2  SWITCH 
S""3G69A97G02 

CONTACT 0 I 2 3 4 5 6 
A9-89 X 

AIO 810 
All-Bit 
Al2 812 

Al-81 
A2-B2 
A3-83 

GOLD PLATED CONTACTS 

SUB 1 
3515A29 

0 Fig. BA. 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. 

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 
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 cover. Block the CS-1 
auxiliary relay contacts closed and pass 0.2 amperes 

AC or DC through the indic3. tor. The white target 

should fall into view. 
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TYPE DT-3 RELAY-------------------------------------------------------------
'

-
L
_._
4
_
1

_-
s
_
s2

_._
1M
� 

Al 

6>0 
0 

AR• { 

0- llS V.D.C. 
0 - 2:,0 v.o.c. -

SU AUX. 
RELAY 

�:iJF - •a YOLT COIL - 12S Y.o.c. 
v.o.c. 125 VOLT COIL. - 250 

I I 

DT-3 RELAY 
(FRONfiiTW) 

�� OTJ 
-

lr DT3 L �� 03 

. . : 
: - -�-�-�- - - -��t: 
L - - - - "I(-

-
- � 

}f-Jl Gt�rc�G)� ,G) s a o  

-=-'MOTE: V RESJST 
ARE SHO 

Oil YALUES 
WM FOR 
"C SCALE 
0 SE.ARCH 

60°- 120 
AND 10 
SCAlf. 

f----� 'l L_ 
800 

5000 

POS. 
KEU. 

0- 12S Y.O.C� [ 
0 - 250 v.o.c. 

SWITCh] ·s· 

J 
� ----

0 0 - 1 2!1> V.D.C. 
2>0 Y.D.C. 1320 0 -

-- SEAilCt1 COl 
IH MACHINE 
TEST RESIS 

L 
OR 

TORS 

} D.C. 
SUPPLY 

SUB 1 
183A29 7 

Fig. 9. Diagram of Test Conn ections for the DC Type DT-3 

Temperature Relay in the Type FT21 Case. 

I 
-hj. 

I 

THIS TERM. UJED 
ON ASSY - 2- ONLY 

I --�� 

li 

... 
IES. 

1%0Y, 01 t mv. 
10 Cl. 

SUlCI COIL 
ETC. 

} D.C . 
SUPPLY 

} A.C. 
SUPPLY 

SUB 1 
184A9 9 3  

Fig. 10. Diagram of Test Connections for the AC Type 

DT-3 Temperature Relay in the Type FT21 Case. 

7-B-4865 
Fig. 11 Outline and Drilling Plan for External Resistor used with 250 V.D.C. Type DT-3 Temperature Relay. 
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TYPEDT-3RELAY ____________________ ____________________ __________ �I.�L .�4�1 -�55�2 �.1=M 

i:. 
I 

5.219 
( 132 . 56) 

.563 
(14.30) 

.. -+-+----<r.!:-
10.438 (265.13) 

t 
3.188 11 

(80.98) �I 
PANEL LOCATION 

SEMI- FLUSH MTG. 
PROJECTION MTG. ----� 

.250 DIA. 4 HO LES FOR 
(6.35) .190·32 MTG. SCREWS 

PANEL CUTOUT 8 DRILLING 
FOR SEMI- FLUSH MTG. 

57-n-7901 

0 Fig. 13. Outline and Drilling Plan for the Type DT-3 Relay in the Type FT21 Case. 
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TYPE DT-3 RELAY------------------------------------------------------------------

The coil has a resistance of approximately 2 . 8  

ohms and a continuous current carrying capacity of 

0.6 amperes. 

REP AIRS 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. 

8 

MOVNT/116 SURFACE 

1'/LNICO MAGNET 

IRON POLE 

SHOES 

�---tt�:�:q:=:::;:j-tt;r'-_):; BRAS.S SPI'ICENS 

fiND MOUIVTIHG 
BLOCK.S 

FRAME 

CASTING 

EDSK-205342 
Fig. 12. Schematic Drawing of Magnetic Circuit of Type 

DT.3 Relay (Top View). Moving Coil Be aring 

Supports, Springs and Contacts Omitted. 
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TYPE DT-3 RELAY ________________________ ____________________________________ �·�-L�-�41�-�55�2�.1�M 

ALA ... { 

6>0 0 0 - ll� v.o.c. 
0 - 2>0 v.o.c. --

Sti AUX. 
RELAY '11¢ � �� VOL! COIL • 12� v.o.c. v.o.c. 12o VOLT COIL • 2o0 

I 

OT•l RELAY 
(FRONfYiEW) 

� 

'" � DTl _ "":: Dl 

- � 

r - - - - -
1 0 0 0 
I Q Q Q 

- - -o-+1 - _o_<?� ".-ysQ��7 �G)� 

=" NOTE: v RESIST 
ARE SK 

OR VALUES 
OWN FOR 

"C SCALE 
Q SEARCH 

60°-120 
AND 10 
SCALE. 

f--� L_ 
800 

5000 

POS. 

NEU. 

o -12• v.o.c. 
a - 2>0 v.o.c. 

SWITCh� 
·s· 

I 

[ 
f---� 

e---- on-1 25 v.o.c. 
2>0 v.o.c. 1320 0 -

- su�c• co1 
IN MACttiM£ 
TESI RESIS 

L 
OR 

IORS 

} o.c. 
SUPPLY 

SUB 1 

183A297 

Faon viEw 

... 
IE' 

nov. ot t nov. 
10 cv. 

SUlCI COIL 
ETC. 

} D.C • 
SU"LY 

} A.C. 
SUPPLY 

SUB 1 

184A993 

Fig. 9. Diagram of Test Conn ections for the DC Type DT-3 

Temperature Relay in the Type FT21 Case. 
Fig. 10. Diagram of Test Connections tor the AC Type 

DT-3 Temperature Relay in the Type FT21 Case. 

I 
-... 
I 

-�·l ----- - -;- fl -------- -r • l-

+ rt-- I t +--
-- - I r ::�=:.=-.+--� 

I I I I I 

�-- --- ----- 10 i 
- • .9 f NOMINAL _1!.1QJ/tif{/f_(! CENT£RJ ____ _ 

THIS TERM USED 
ON ASSY - 2- ONLY 

-:�l-- -- - r-il-- --
-

-- - -----j-h-
1 I i I I I 

--- I � - �----------f':J:'3-- - ·  -------

1 .... ,., 

--- ----- ---l. 

li 
Fig. 11 Outline and Drilling Plan for External Resistor used with 250 V.D.C. Type DT-3 Temperature Relay. 

7-B-486 5 
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TYPE DT-3 RELAY--------------------------------

MATCitED LEADS 
FIIOM SEARCit 
COil TO RELAY 

3 RD LEAD TO 
SWITCtiiOARD 

DEYI CE IUMIER CltAIT 

-·� :. "' "' 

DTI 

IEG.-4o-----

118 - TIIEINAI. RELAT, TTrE DT-3 

SUB 1 

184A5 11 

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. 

RESISTANCE VS. TEMPERATURE TABLE 
Resistance Resistance 

Ohms Ohms 
Temperature (10 ohm 25°C (120 ohm ooc 

Degrees Celsius copper RTD) nickel RTD) 

50° 10.96 157.7 

60° 11.35 165.9 

70° 11.73 174.3 

80° 12.12 182.4 

goo 12.50 191.6 

100° 12.89 200.6 

110° 13.28 209.9 

120° 13.66 219.3 

130° 14.05 229.0 

140° 14.43 238.9 

150° 14.82 249.0 

160° 15.20 259.3 

170° 15.59 269.9 

180° 15.97 280.8 

190° 16.3 6 292.0 

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 

6 

•• 
8 

120 VOLT{JII OR 
240 VOLT 
60 HERTZ i! 

SUPPLY 9 

R=292J'I.. 

t%1���0 

POS.
kOC SUPPLY 

•• 
iii 

DT3 CSI CSI 

DT3 

49 49 
T T 

� 
TO CONTROL OR 
TRtP CIRCUIT 

... _ ....... ____ _ 
TYPE W2 SWITCH 
S�669A97G02 

CONTACT 0 I 2 3 4 5 6 
A9-89 X 

AIG-810 
All-811 
Al2-812 

AZ-82 
A3-83 

GOLD PLATED CONTACTS 

SUB 1 

3 5 15A29 

0 Fig. BA. 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. 

is placed on the core in such manner as to bridge the 

iron pol e 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 

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 cover. Block the CS-1 

auxiliary relay contacts closed and pass 0.2 amperes 

AC or DC through the indica tor. The white target 

should fall into view . 
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TYPE DT-3 RELAY ____________________________________________________________ �I=.L�-�41�-�55=2�.1�M 

It. H, COMTlCT (FOOlT YIEW) 

INTERNAL SCHEMATIC 

...._---f--t--t---t- TUMSFORM[l 

MOYU6 COIL 

lEO UIDL£ 

TEST SWITCH 

TEINIUL 

SUB 2 

3496Al3 

Fig. 6. Internal Schematic of the DT-3 Relay for use with 
120 ohm 0°C nickel RTD with operation indicator. 

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 connecting one side of the 

supply directly 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 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 
.1hms. Such a lead resistance would cause the de re­

iay 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

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. 

*-'!ill! 
RESISTOR VALUES 
ARE SttOWM fOR 
so0-t2o°C SCALE 
AND 10 0 SEARCtt 
SCALE. 

0 D • 12S Y.O,C, 
132.0 0 ... bO V.D.C. 

68 ill 
1 

DTJ 
SG 

�8 VOLT COIL 
12S Y.D.C. 

12S YOLT COIL 

.... /n··�; !!! 1!!! 
'---v--' 

TO COl rROL OR 
fliP CIRCUITS 

IEG •• ---.....,j--------.... -----

DEVICE IUMIIER CIWIT 

II • TH£1MAL IE LAY, TYPE DT•3 
Ill • AIIJILIAU RELAY, Tfl't: SG 

SUB 4 

183A327 

Fig. 7. External Schematic Diagram for Thermal Protec­
tion of Electrical Equipment using the DC Type 
DT-3 Temperature Relay in the Type FT2 1 Case. 

All contacts should be periodically cleaned. A 

contact burnisher SII182A836H01 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

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 contacts travel to the indicated seale position. 

The relay should be energized at normal voltage for 

the test, and all other connections should be made as 

shown in Fig. 9 for de relays, and Fig. 10 for ac 
relays. 
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TYPEDT - 3RELAY ____ __ __ __ __ __ __ ____ __ __ __________ __ __ __ __ __ __ __ ____ __  ___ 

R.tt. COUACT 
(FIOIOT YIEI) 

INTERNAl SCHDMTlC 

lED MAIUH.E 
EST S•ITCI6 

TUtUI&AI.. 

SUB 5 

184A451 

Fig. 4. Internal Schematic of the A C  Type DT-3 Tempera• 
ture Relay in the Type FT2 1 Case. 

The right-hand (front-view) stationary contact 

can be set so that a circuit is dosed at and above 

any search coil temperature within the calibrated 

range of the relay. Similarly, the left-hand stationary 

cont act can be set so that a second circuit is closed 
at and below any temperature l ess than the setting of 

the right-hand contact. 
The standard d-e 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 is no current 
in the moving coil. 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 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. 

0 A DT-3 for use with a 120 ohm nickel sensor is 

available and described in L-836568. It was a 90 ohm 

moving coil. 

The moving c ontact is at mid-range position with 

the re lay de-energized. The left-hand or right-hand 

c ontact may be c losed under this c ondition de pend­

ing on the tempe rature setting. 

On the standard ac type DT-3 re lay the mechanica l  

balance point i s  at approximate ly 1 15ac . 

4 

LEFT nAIO COITACTS --t----1-_ 1 "'­
(FRO..T • l EW) 

'lfll[l COIUIECTEll WIJII POU.RI T J  AS SIIOWII, MU�IIIi COIL MtlfH 
Ill DIIIECTIOtl TO CLOSE lt h inT nAIIO COJITACT� ( FIIOIIT W i lli' )  

*l Y I II G  C O I L  

IIEO IIAIOL[ 

TEST SfiTCII 

SUB 1 

184A228 

F ig. S. Internal Sch em atic of th e Type D T-3 P lran i 

Gag e (Vacuum Measuring) Relay in th e Type 
FT2 1  Case. 

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

rated voltage is 5.9 volt-amperes, and will continuously 

stand 1 10% of rated voltage. 

T yp e  D T - 3  R e l ay w i t h  M icron S c a l e  

A special form o f  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. 

INSTAL LATION 

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.  
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TYPEDT-3RELAY __ ................................................................................................................... --���.L�.4�1�-5�5�2 .!1M� 

INTONAL ICMPIATIC 

1.1. COIT.lCTS 
(FIOOT fl .. ) 

L.I. COIT1CTS 
(Ft'"T m.ll) 

lOT£: 
SUICM CUlL II NAtJIIII£ 
TO IE COIIECTtD &ClOSS 
TEIMIIAU I I I SUB 3 

8 36A556 

Fig. 2. Relay Type DT-3 Tempe rature S . P .D. T. Con­
tacts in type FT-2 1 Case - 100 to 160°C Tem­
perature Range. 

exploring coil, with the moving coil of the relay con­

nected acro ss 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' Arson val type d c contact making 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 occurs in voltage 

across the bridge. 

TR I P  CIRCU I T  
amperes contacts will : 

(non-inductive load) 

de control carry con-
contacts vol tage open close tinuousl y 

DT- 3 relay 1 25 v 0 .0 4 t  1.0 . . .  

250 v 0 .0 2• 1 .0 . . . 

contactor switch 1 25 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 

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 auxi liary relay . See Fig. 7 or 8 .  

L.M. COITACTS ' 
(FI•T Vll•) 

wn: 

IITUIAl SCIIEIUTIC 

RED !toUIOI.E 

TEST SWITCH 

TEJitUIAL 

I• SEAICK COIL 1• MIICIIIIE 
TO IE COllECTED ACI­
TE .. IIALS 6 6 • 

SUB 4 

182A789 

Fig. 3. Internal Schematic of the 60- l20°SPDT Type 
DT-3 Temperature Relay in the Type FT2 l Case. 

CS-1 Contactor Switch 
The de contactor switch in. the relay is a small 

solenoid typ e 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 . 

CHARACT E R I STI CS  A N D  S E T T I N G S  
Type DT-3 R e l a y  for T emperature Me asurement 

The de ty pe DT-3 relay is available in the temper­
ature ranges listed below. It has a moving coil res is· 
tance of approximately 15 ohms at 25°C , The ac type 

has a scale ca librated from 50 to 1 90 degrees Ce lsius . 

Temperature range 

60 - 1 20 °C 

60 - 140 
100 - 160 

50 - 190 
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TYP E DT - 3 RE LAY--------------------------------------------------------

2 

1 2 3 4 1 

Fig. 1 .  D. C. Type D T-3 Temperature Re lay without Case. 1 -lnternal Series Res istor. 2-Moving Co il. 3-B riclge 

Res istor. 4-Curre nt c:arrylng Counter Wound Restraining Springs. 5-Moving Contac:t. 6-Stationary Con• 
tac:ts. 
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Westinghouse L L. 4 1 -552 . 1  M 
I N ST A L L ATI O N  • OPE R A TI O N  • M A I N TE N A N CE 

I N S T R U C T I O N S  
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, inspect 

the contacts to see that they are clean and close prop­

erly, and operate the relay to check the setting and 

0 electrical connections. Note that movement and frame 

may be energized and dangerous to touch. 

A P P L I CA T I ON 

The principa l  application of the type DT-3 relay 

is for protection against e xcess ive· temperature in 

ele ctrical machines through res ponse to changes in 

resistance of an e x ploring c oil installed in the pro­

tected apparatus . The re lay may be used for protec­

ting trans formers and e ither ac or de gene rators and 

motors from damage res ulting from abnorma lly high 

temperatures .  The point at which the r e lay c ontacts 

c lose is adjustable along a s cale ca librated in 

degrees C e lsius. The operation of the re lay contacts 

may be used to open the circuit breake r ,  s ound an 

alarm , start blowe rs , or take care of the high tempe r­

ature in any des ired manne r .  The DT-3 relay may be 

s u pplied for ac or de operation . A modified form of 
the DT-3 re lay is used as part of a vacuum measuring 

device and has a scale calibrated in mic rons . 

The type DT-3 re lay has a permanent magnet 
fie ld ,  and c onsequently it is free from the variations 

in operating point that would result from fluctuations 

in the voltage source if an e lectr omagnet field were 

us e d .  

T h e  DT-3 i s  normally used with an e xternal 1 0  
o h m  2 5ac c opper resistance tempe rature detector 

(RTD ) .  Some type DT-3 re lays are available for use 

with a 1 2 0  ohm oac nicke l RTD . 

CONSTRU CTION AN D O PERATION 

The type DT-3 relay is a d' Arson val type de c on­

tact making milliammeter. The magnetic circuit is 

shown schematically i n  Fi g. 1 1. A cylindr ical core, 

consisting of an A lnico permanent m ag net, two iron 

pole pieces and two brass spacer blocks, is mounted 

concentric ally i n  t he bor e  of a mal l e able iron frame 

SUPERSEDES I.L. 41-552.1L, dated Sept. 1975 

0 Denotes change from superseded Issue. 

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 

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 h eld 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 

rel ative 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 seal e. 

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 . 7 and 8 ,  

the connections take the form of a Wheatstone bridge 

c'Jmposed of three fixed resistors and the search or 
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