
INSTALLATION 
Westinghouse 1. L. 41-552.1 N 

• OPERATION • MAINTENANCE 

INSTRUCTIONS 
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 coil 
installed in the protected apparatus. The relay 
may be used for protecting transformers and 
either ac or de 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 of the relay con­
tacts may be used to open the circuit breaker, 
sound an alarm, start blowers, or take care of 
the high temperature in any desired manner. The 
DT-3 relay may be supplied for ac or de opera­
tion. 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 varia­
tions in operating 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 oc copper resistance temperature 
detector (RTD). Some type DT-3 relays are 
available for use with a 120 ohm 0°C nickel 

0RTD as well as a 100 ohm 0°C platinum RTD. 

Temperature Sensor (RTD) Guide. 

The amount of current that circulates through 
the R TD depends on the resistance of the R TD 
and the temperature range of a particular DT-3. 

For example, a 10 ohm copper RTD with a 
60 to l 20°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 l% or less. For instance, the 
use of a .050" thick stick type Platinum R TD 
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 (Rl 00°C/R0°C = 1.3926) 
corresponding to MINCO Co. resistance-

A II possible contingencies which may arise during installation, operation, or maintenance, and all 
details and variations of this equipmet:t do not purport to be covered by these instructions. If further 
inf'ormation 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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1 2 3 4 1 

0 Fig. 1a. D.C. Type DT-3 Temperature Relay without Case. 1-lnternal 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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I.L. 41-552.1N 

0 Fig. 1b. Uncalibrated AC Type DT-3 Temperature Relay without case (Front View). 1-Two adjustable resistors. 
2-Control fixed resistor. 3-Contro/ CS-1 contactor switch. 4-Current carrying counter wound Restraining 
Springs. 5-Moving contact. 6-Stationary contact. 
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0Fig. 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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22\.JIIY.D.C. 
IIG-liY.I.C. 

-lED llliiOLE 

TEST SWITCM 

TEIMIIAL 

SUB 3 

836A556 

Fig. 2. Relay Type DT·3 Temperature S.P.D. T. Con­
tacts in type FT-21 Case - 100 to 1 60 °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 R TDS 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 de 
contact making milliammeter. The magnetic cir­
cuit is shown schematically in Fig. 12. A cylind­
rical 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 between the core and the 
frame casting. A Moldarta bracket mounted on 
the rear of the core carries bearings for the frame 
on which the moving coil is wound, and also 
provides connection points for the spiraljsprings 
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 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. 

I.L. 41-552.1N 

I,K. COIHACTS 
(fiOIITVIEW)

-
--._ 

L,ll. COIITACTS (FIOIITWIU) 

WIJ• 

IMTIIHIAL SCHEMAtiC 

liES I STOlt 
9!:10 - lOV.D.C. 2000-48 v.o.c. 6� n -12� v.o.c. 0 A.-2!!i0V.DC 
MOVIII'i COIL 

REO!iAHDLE 

TEST SWITCH 

_ 
___--TERMIIIAL 

1· SURCH COIL Ill MACIIIJI[ 
TO aE COMitECUOACRt:a 
TEIIMIMALS660 

SUB 4 
182A789 

F ig. 3. Internal S chemati c of the 60-120°SPDT Type 
DT-3 Temperature Relay in the Type FT21 Ca se. 

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 
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 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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INTERNAL SCHEMATIC 

R.tt. CO.TACT 
(FROIIT VIE.) 

C81TAI:1QII ... 

L.tt. COIITACT 
(FROfiiT V I EW) 

tnv.oc,uoo oHMs 
250V -DC ,11100 OtiMS 

IEIEiil DIOOE -�--

EST SWITCri 

TE�Ifllil 

SUB 5 

184A451 

F ig, 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 c 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 

de control 
contacts voltage 

DT-3 relay 125 v 
250 v 

CS-1 contact switch 125 v 
(when supplied) 250v 
•mfrequent operatwn 

amperes contacts will: 
(non-inductive load) 

open close 

0.04. 1.0 
0.02. 1.0 

3.5 30 
1.0 30 

carry con-
tinuously 

(CS- 1) 

. . 
. . 

. . 

. .  

5.0 
5.0 

o In Fig. 7 and 8 the high-temperature contact is 
immediately by-passed by a contact of the aux­
iliary 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 auxiliary 
relay. 

CS-1 Contactor Switch 

The de contactor switch in the relay is a small 

6 

•11E11 COIIII[CffJ •I Tn POLAK I TY AS !In OW'�, Ml.IW Ill� COIL 1401't� 
ill DIRECTIOII TO CLO�E 1\l�nT nh.l) COIIfACH (FROIIT �1£11') 

SUB 1 

184A228 

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

Gage (Vacuum Measuring) 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 up­
ward, the disc bridges three silver stationary con­
tacts. The 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 de 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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IL H. COitlACT I FRONT Yl EJ) -------
COHHCTOJfSW. � 
L.H. COMHCT 
(FIIOIIT VIEW ) 

OPERATION _ 
IMOIClTOR---------------

ZEMEl! DIODE--------

INTERNAL SCHEMATIC 

_._---f--t-TI- HAIISFORMER 

--t----f- RECTIFIER 

HOVING COIL 

!tED HAIDLE 

TEST SWITCH 

TER�IIUL 

SUB 2 

3496Al3 

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

The ac type has a scale calibrated from 50 to 190 
0 degrees Celsius. The moving coil resistance is 90 

ohms for the nickel and platinum type DT-3. 

Temperature range 
60 l20°C 
60 140 

100 160 
50 190 

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 cir­
cuit is closed at and below any temperature less 
than the setting of the right-hand contact. 

The standard de 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 
l20°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 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 

I.L. 41-552.1N 

INTERNAL SCHEMATIC 

""'====t=t=t:;� TtllSFOMt 

-
R.H.REAR 

�·-1'----t-+--+---!.-fi:ECTIFIEI 
�---l-1--+--J-- L.H. FRONT 

Yr. MOVING CONTACT IS AT MID-RANGE POSITION 

WITH THE RELAY DE-ENERGIZED 

MOYIK6 COIL 

UD IAIDL£ 

TEIMIUL 

Sub 2 
3521A42 

O Fig. 6A. "Internal Schematic of the DT-3 Relay for use with 

100 ohm oac platinum RTD with operation indicator." 

POS. ___ •:,:·.:,:C -_;S�UP_;PC;;, Y 
_______ �-�----

*� 
RES IS TOR �ALIJES 
ARE SHOWN FOit 
60°-l20°C SCALE 
AMO 10 [} SEARCti 
SCALE. 

0 (J - 125 v.o.c. 
tJlo n - 2!)() v.o.c. 

650 n - 125 'I.O.C. 

0 n - 2SO LO.C. 

6B 
6 I" MACI11ME 

DEY ICE NUMIIER CKAilT 

e8 .. THERMAl ltEUY, TYPE DT-3 

68X- AUXIliARY REUY. TYft£ SG 

SG 

'+8 'tOlT COl L 

12!i Y.D.C. 12!i VOLT COIL 1,.o ;.o.c. 

� n� 
'-v----' 

TO CONTROL OR 
TRI P C IRCUI TS 

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 FT2J Case. 
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MATCHED LEADS 
FROM SEARCH 
COl L TO RELAY 

3 RD LEAD TO 
SWITCHBOARD 

'19 3 

POS.� b .. 
OT3 CSI CSI 

DU 

� 
TO COITUL Ot 
TRIP CIRClJIT 

&aoo n - 250 v. D. c. 

lEG ...... -----
il:LEAD CONNECTION 'lOT REQUIRED FOR PLATINUM �YPE DT·3 

DEY ICE NUMBER CIIART 
'18 - THERMAL RELAY, TYPE DT·3 

Sub 2 
184A5ll 

0Fig. B. 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 resulting 
torque, will be in one direction or the other, depen­
ding upon whether the search coil temperature is 
above or below 90°C., and the contacts will move 
to the position where thP. electrical torque is 
balanced by the restraining torque of the control 

o springs. Other ranges available are shown on page 
7. 

A DT-3 for use with a 120 ohm nickel sensor is 
0 available as well as a 100 ohm platinum sensor. 

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 
depending on the temperature setting. 

0 On the standa-rd 10 ohm copper 50 to 190°C ac 
type DT-3 relay, the mechanical balance point is at 
approximately 115°C. 

The 6 0  hertz burden of the ac type DT-3 relay 

8 

49 

120 VOLT!;]" .  II OR 
240 VOLT 
60 HERTZ i! 

SUPPLY 9 

R=292J\.. 
j_ •t. STYLE 
4 1728410 

49 
' 

•• 
I 49 

2 � 
TO CONTROL OR 
TRIP CIRCUIT 

NEG . ...... ----
TYPE W2 SWITCH 

S�669A97 G 0 2  
CONTACT 0 I 2 3 4 5 6 

A9-B9 X 
AI0-810 
All-811 
Al2 812 

Al-81 
AZ-82 
A3-B3 

GOLD PLATED CONTACTS 

SUB 1 

3515A29 

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. 

at rated voltage is 5.9 volt-amperes, and will con-
0 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. 

0 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 itt, operation. 
The ambient 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 relay terminal, the search coil lead 
resistance is added to both sides of the bridge and 
thus the variation of lead resistance is thus sub­
stantially balanced out. It might be more con­
venient in some cases to connect the 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 leads are short or have a 
total resistance less than about 0.25 ohms. Such a 
lead resistance would cause the de 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 fac­
tory and should not be disturbed after receipt by 
the customer. 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. 

I.L. 41-552.1N 

All contacts should be periodically cleaned. A 
contact burnisher S#l82A836H01 is recommend­
ed for this purpose. The use of abrasive material 
for cleaning contacts is not recommended because 
of the danger of embedding small particles in the 
face of the soft silver and thus impairing the con­
tact. 

If the moving element should 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 upper bearing screw and the shoulder 
on the moving element shaft. 

In case it should be desirable to check the 
calibration of the type DT -3 relay, this can be con­
veniently done by substituting a variable resistor 
for the search coil. Any scale point can be checked 
by 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 de 
relays, and Fig. 10 for ac relays. 

RESISTANCE VS. TEMPERATURE TABLE 

Temperature 

Degrees Celsius 

50° 
60° 
70° 
80° 

90° 
100° 
1100 
120° 
130° 

140° 

150° 

160° 

170° 

180° 

190° 

Resistance 

Ohms 

(10 ohm 25°C 

copper RTD) 

10.96 
11.35 

11.73 
12.12 

12.50 
12.89 
13.28 

13.66 
14.05 

14.43 

14.82 

15.20 

15.59 

15.97 

16.36 

Resistance 

Ohms 

(120 ohm 0°C 

nickel RTD) 

157.7 
165.9 

174.3 
182.4 

191.6 
200.6 
209.9 
219.3 
229.0 

238.9 

249.0 

259.3 

269.9 

280.8 

292.0 

0 Resistance 

Ohms 

(100 ohmooc 

platinum RTD) 

119.8 
123.7 
127.6 
131.5 

135.4 
139.3 
143.1 

147.0 
150.8 

154.6 

158.5 

162.3 

166.1 

169.8 

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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6�0 0 - tl) 'I.D.C. 
0 0 - .2:>0 Y.O.C. 

S!.i AU.X. 
RELAY 

DT-3 RELAY 
(FiloNTVIEw} 

�---+J L_ 
800 0- m 1.0.C. 0 I r ---- � �000 0 - 250 Y.D.C. l I l 1 

SWI TCh\ 

!::----; NOTE: 
V lifsiSTOR YALUES 

ARE SHOWN FOR 
60°- 12Q°C SCALE 
AHD 10 0 SEARCH 
SCAL£, 

--- 0 0 - 12!l Y.O.C. 
1320 0 - 2�0 'J.D. C. 

SE.lilCH COIL 
IN MACI111H: OR 
TESI RESJSrORS "S" I POS. -----+-+----!'-�---...._, ___ I P.C. 

H[u. j SUPPLY 

SUB 1 

183A297 

DT-3 IIElAY 

,------'1-'-'"""'0'�l_ U!__tl_ 

-- SEAICK COIL ETC. 

D.C. 
SU"'LT 

A. C. 
SUPPLY 

J.-= LEAD CONNECTION NOT REQUIAED F"OR PLATINUN\ TYPE D1-3 

Sub 2 
184A993 

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

Temperature Relay in the Type FT21 Case. 
0Fig. 10. Diagram of Test Connections tor the AC Type 

DT-3 Temperature Relay in the Type FT21 Case. 

10 

-r-- -,'l -------;- 1-l-------- ---t tl _ ' 

-� + rt--- --+� � - - ------+� t- -

I � �I 
I

_
L
_ - - -. .9 � NOMI/o/AL M0JitjTIN6 UNTERJ _____

_
__ � 

� � � ----- 10 � 
THIS TERM. UJ£0 

ON ASS Y - 2 - ONLY 

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

7-B-4865 � .. 
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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 

I.L. 41-552.1N 

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 de through the indicator. The 
white target should fall into view. 

The coil has a resistance of approximately 2.8 
ohms and a continuous current carrying capacity 
of 0.6 amperes. 

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. 

MOI/N T/116 SURFIIC£ 

ALNICO MA GNET 

IRON POL£ 

SH0£5 

FRAME: 
CASTING 

EDSK-205342 

Fig. 12. Schematic Dra wing of Magnetic Circuit of Type 
DT-3 Relay (Top Vie w). Moving Coil Bearing 
Supports, Springs and Contacts Omitted. 
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-L •. 375 
(161.93) 

. 563 
(14.30) .250 OIA. 4 HOLES FOR 

(6,35) .190-32 MTG. SCREWS 

10.438 
(265.13) 

t 

5.219 
(132 .56) 

I, 

3.188 
,, II .125 

R 
{80.98} '\ �.18} . 

PANEL LOCATION 

SEMI- FLUSH MTG. PANEL CUTOUT 8 DRILLING 
PROJECTION MTG. FOR SEMI- FLUSH MTG. 

Fig. 13. Outline and Drilling Plan for the Type DT-3 Relay in the Type FT21 Case. 
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Westinghouse I.L. 41-552.1K 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE DT-3 TEMPERATURE AND MICRON RELAY 

C AUT ION Before putting rel ays into service,  re­

move all blocking which may have been inserted for 

th e purpo se of securing the parts during shipment, 

make sure that all moving parts operate fre el y ,  in­

spect the contacts to see that they are cl ean and 

close properly, and operate the relay to check the 

setting and el ectrical connections. 

APPLICATION 

The principal application of the type DT-3 relay 

is for protection against excessive temperature in 

el ectrical machines through response to changes in 

resistance of an exploring coil instal l ed 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 

temperature s. The point at which the relay contacts 

close is adjustable along a scale calibrated in degrees 

Centigrade. The operation o f  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. The DT-3 relay may be supplied 

for a-c or d-e 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 op­

erating point that would result from fluctuations in 

the voltage source if an electromagnet field were used. 

CONSTRUCTION AND 0 P ERA Tl ON 

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 L 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 .  41-552.1J 
*Denotes cha nge from su perseded issue. 

casting. The moving c oi l  rotates in the air gap be­

tween the core and the frame casting. A Mol darta 

bracket mounted on the re ar o f  the core carries bear­

ings for the frame on which the moving coil is wound, 

and also provide s  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 

lo cated 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 s crew 

and a spring washer, s o  that it is h el d  in position se­

c urely,  but yet can be rotated to permit adjustment o f  

th·e zero position of the moving element. 

The moving contact is mounted to the outer end o f  

a counterbalanced arm fastened t o  the bottom of the 

moving coil shaft. Current i s  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 cal ibrated sc ale 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 l ower bearing 

support of the moving element. The �nverted position 

of this bearing screw prevents dirt particl es from fall ­

ing into i t .  A guide bearing only is provided a t  the 

top of the moving element, but the bearing pin is the 

lo wer 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 tak e the form of a Wheatstone bridge 

c')mposed of three fixed resistors an d the search or 
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TYP E DT - 3 R ELAY ________________________________________________________ __ 

2 

1 2 3 4 1 

Fig.  1 .  D . C.  Type D T-3 Temperature R e lay without Case. 1 -l nternal Series R e s i stor. 2-Movin g  Co il.  3-B ridge 
R e s is tor. 4-Curre nt carrying Counter Wound R estraining Springs. 5-M o v i ng Contact. 6-Stationary Con­
tacts. 
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I.L . 41-552.1K TYPE D T- 3 RELAY _____________________________ __________________ ���� 

INT£RNAL SCHEMATIC 

R.H. CONTACTS 
(FRMT VIEW) 

l.H.COIHlCTS 
(FRONT VIEW) 

IIOTE: 

I -

SEARCH COIL IN MACHINE 
TO BE COMMECTED ACROSS 
TERNIIIALS fi l 8 

j_ I 
� r--

�VIIIG C�ll 

RESISTOR 
221iD-��v.o. c. 
a5CI�20v.o.c. 

836A556 
Fig. 2. Relay Type DT-3 Temperature 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 rel ay con­

nected acro ss the center of the bridge. 

The a-c type DT-3 temp erature relay consists of a 

transformer, rectifier, zener diode, three fixed re­

sistors, two adjustabl e resistors, contactor switch, 

and a d' Arson val type d-e 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 

acro s s  the bridge. 

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

d-e control carry con-
contacts vol tage open close tinuously 

DT- 3 relay 
125 v 0.04+ 1.0 

250 v 0 .0 2+ 1 .0 

contactor switch 125 v 3.5 30 5.0 

( when supplied) 250 v 1 . 0  30 5.0 

• m frequ ent operat ion 

The high-temperature contact is immediately by­

p assed by a contact of the auxiliary relay when the 

l atter pick s up , and when the auxiliary relay is drop­

ped out by the low temp erature contact of the DT-3 

relay the circuit is interrupted by the s ame contact of 

the auxiliary relay. 

11,11. COIITACTS 
(FIIOIT VIEW)-.........._ __ 

l.ri, CONTACTS 
(FROIIT HU) 

��RCttCOILIMI4ACHIMf 
TO BE COMMECTEO lCR'OSS 
TEiltoilll.f.lSblo:O 

liES I STOlt 
9!11l- ZOUJ.C. 2M! D - �0 �.D. C. 5500 -125 w.o.c. 

ICIWIIiCOIL 

RED IUJIOU 
TEST SWITCH 

_/ TERMIIIAL 

Fig.3. Internal Schematic ofthe 60- 120oC D.C. Type DT-3 
Temperature Relay in the Type FT2 1 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 sole noid. As the plunger travel s  upward, 

the disc bridges three silver stationary contacts. The 

coil is in series with the high temperature contact of 

the rel ay. 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 s witch 

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. 

CHARA CTERISTI CS AND SETTIN G S  
T y p e  D T -3 R e l a y  for T em p erature Me asurement 

The d -c typ e DT -3 relay is available in the tem­

perature ranges l isted below. It has a moving coil 

resistance of approximately 15 o hms at 25 °C.  The 

a - c  typ e has a scale calibrated from 50 to 190 de­

grees Centigrade. 
Temperature range 

60 - 120 °C 

60 - 140 

1 00 - 160 

50 - 190 
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TYPE D T- 3 R ELAY ______________ __________________ __________________________ __ 

R./1, CO.TACT 
( F ROMT ii£W) 

INTERNAL SCHEMATIC 

KED ttAMDL.E 

EST SWITCtl 

TEIUIIUL 

l84A45l 

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 th at a circuit is closed at and above 

any search coil temperature within the calibrated 

range of the rel ay. Simil arl y ,  the l e ft-hand stationary 

contact can be set s o  that a second circuit is closed 

at and below any temperature less than the setting of 

£he right-hand contact. 

The standard d-e relay is designed for operation 

with a 10 ohm c opper exploring coil, and is cali­

brated for a range of s ettings from 60°C. to 120°C. 

The moving el ement 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 I egs 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 re sulting torque,  will be in 

one direction or the other, depending upon whether 

the search coil temperature is above o r  below 90°C., 

and the contacts will move to the position where the 

el ectrical torque is 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 the standard a-c type DT-3 relay the mechan­

ical balance point is at a p proximately 1 15 ° C .  

The 6 0  cycle burden o f  the a-c type DT-3 relay 

at rated voltage is 5.9 volt-amperes, and will con­

tinuously stand 110% of rated voltage. 

4 

LEFT nAIID COIITACTS­
( FRO�T t I Elfll) 

lfiiM£11 COII�[CTE.l WITH f'OLA�ITY A.) !:.nOiiN, MIJ�hho COIL MOib 
I 11 0 IRECT 1011 TU ;;LOSE ri I �n I MAllO COIITACT.l ( FROIIT vI Elf) 

to40V I�.;; COl L 

l84A228 
Fig. 5.  Internal Schematic of the Type DT-3 Pirani 

Gage (Vacuum Measuring) Relay in the Type 

FT21 Case. 

T yp e  D T - 3  R e l a y  w i th M i c ron S c a l e  

A special form o f  th e 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 i s  

connected in series with the moving c o i l  internally to 

increase the resistance me asured 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. 

I NSTA LLA T I ON 

The relays should be mounted on switchboard 

panels or their equival ent in a location free from 

dirt, moisture, excessive vibration, and heat. Mount 

the relay vertically by means of the four mounting 

hol es 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 rel ay. 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 l ocking 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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TY P E DT- 3 R ELAY _________________________________________________________ 1 _ ·L_._ 4 1_�_s_2_·1 __ K 

*NOTE: 

RESISTOR VALUES 
ARE SHOWN fOR 
so0-u.o°C SCALE 
AI'IO 10 (} SEARCH 

0 0 - 125 v.o.c. 
lJlO 0 - 2!:10 Y.O.C. 

SCALE. 68 
7 

650 [}- 125 'J.D. C. 0 0 - 250 1/.D.C. 6_8X 
�8 VOLT COIL 

125 V .D . C. 125 VOLT COl L 

L SE ARCH COIL 
IH MACHINE 

/250 v.o.c. 
.. : n� 

68 
6 

aoo n - 12s v.o.c. 
5000 0 - 2SO Y.O.C. 

� 
TO COH fROL OR 
TRIP CIRCUITS 

NEG., ___ ...,.. ________ ...._ ____ _ 

DEY I CE Nl.li(!IER CKART 
68 - THERMAL RELAY, TYPE DT-3 

68X - AUX I L I ARY RELAY, TYP'E SG 

183A327 

F ig. 6. External Schematic D i ag ram for Therm a l  P ro­
tection o f  Electr i c a l  Equipment using the 
D . C. Type D T-3 Temperature R e lay in the 
Type F T2 1 Cas e.  

The ambient temperature at the type DT-3 relay 

has no appreciable effect on it s operation. The ambi­

ent temperature will affect the resistance of the l e ads 

to the search coil. By connecting one side of the 

supply directly to the search coil and then to the re­

l ay terminal, the search coil l ead resistance is added 

to both sides of the bridge and thus the variation of 

l ead resistance is thus substantially balanced out. 

It might be more convenient in some c ases to connect 

the bridge directly to the source, instead of running 

one supply l ead to a search coil terminal at the ma­

chine. This can be done if the search coil l eads are 

short or have a total resistance l e ss than about 0 . 25 

ohms . Such a l ead resistance would cause the d-e re­

l ay contacts to close when the search coil was 6,5°C. 

below the rel ay temperature setting, but this error 

can be compensated l argel y by adjusting the relay 

setting accordingly. 

ADJ USTMENTS AND MAINTENANCE 

The proper adjustments to insure correct oper-

�' 
�ATCHED LEADS 
FROM SEARCH 
COIL  TO RELAY 

3 RD LEAD TO 
S'fjlfCHBOARD 

DEVICE JUJMBER CHART 

POS.� 
b __ DT3 CSI CSI 

'le T 

DTI 

� 
TII:IP CIRCUIT 

lEG.-+-----

llo9 - THERMAL RELAY, TYPE DT-3 

184A5ll 

Fig. 7. External Schematic D i agram for T h e rm a l  P ro­
tection o f  E lectri c a l  E quipment U s ing the 
A . C. Type D T-3 Temperature R e la y  in the 
T ype FT2 1 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 rel ay 

taken apart for repairs, or i f  it i s  desired to check 

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

All contacts shoul d be periodically cl eaned. A 

contact burnisher S#l8 2A836HO 1 is recommended for 

this purpose. The use of abrasive material for clean­

in g 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 shoul d be removed, the 

bearing end-play shoul d be checked when replacing 

it. This sh oul d be from . 0 20 inch to . 0 25 inch, and 

can be measured by inserting a feeler g auge between 

the upper bearing screw and the shoul der 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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TY P E  DT - 3 RELAY ______________________________________________ __________ __ 

6>0 
0 

LARt<t { 

0- 125 v . o. c .  
o - z�o v.o.c.--

SG Aux. 
RELAY 

�4 .�F - "8 VOlT CO I L  - 125 i . O.C. 
v.o.c.  125  VOLT CO ll.  - 250 

I So 

OT-3 RELAY 
(FRONT V I EW) 

r-n 
V DTJ 

DTJ �ff 
c �t I 0 0 0 0 1 
I 0 0 0 0 I L� GS Gt;w�� i0Q 6 8 0 

=NOTE: 
v RESISTO R VALUES 

WH FOR 
°C SCALE 
ll SEARCH 

ARE SHO 
60°- 120 
AND 10 
SCALE. 

f--f--J t L_ 
800 

5000 

POS. 
KEU. 

n - zso v . o.c.  
0 - 125 i.D.C.  � 

f- ---SWI TCh] "S" 

0 0 - 1 25 i . D . C .  
� a  v.o.c.  1320 0 - 2 

SEAKCt1 COl ' 
IH MACHINE OR 

TEST RESIS TORS } o.c.  
SUPPLY 

183A297 

F ig. 8. D iagram o f  Test Co nnections for the D. C. 
Type D T-3 Temperature R elay in the Type 
F T2 1  Case. 

iently done by substituting a variable resistor for the 

search coil. Any scal e point can be checked by set­

ting the resistor for the corre sponding resistance, as 

indicated in the tables below, and seeing that the 

moving contacts travel to the indicated scal e position. 

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-e rel ays, and Fig. ·g for a-c re­

lays. 

Temperature Resistance 

Degrees Centigrade Ohms 

60° 1 1 .35 

7 0° 1 1 .73 

8 0° 12. 1 2  

goo 12.5 0 

lQOo 1 2 .89 

1 1 0° 13.28 

12 0° 13 . 66 

6 

r------lt!f R,_.O NT i I EW) 

SU.ltlt COIL 
ETC. 

POS. D.C. 
ME&. } SUPPLY 

120Y. Oti: t 2'10Y. } A.C.  
60 CY, SUPPLY 

184A993 

Fig. 9. D i agra m  o f  Test Connectio n s  for th e A . C. 
Type D T-3 Temperature R e l ay in the Type 
F T2 1  Case.  

13 0° 14.05 
140° 14 .43 
150° 14 .82 
160° 15.20 
170° 15.59 

180° 15.97 

190° 1 6.36 

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 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 th e magnet has been 

magnetized, and the complete assembly is placed be­

tween the poles of a magnetizer which produces a 

fiel d sufficiently strong to saturate both the magnet 

� 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE DT - 3RELAY---------------------------------------------------------� ·- L _.4_1_-s_s _2.--1K 

THIS TERM. UJ£0 
ON ASSY - 2- ONLY 

7-B-4865 
Fig. 10·, O ut l ine and D ri l l ing P lan for Externa l  R e s i s tor u s ee/ w ith 250 V . D . C. Type D T-3 Tem perature 

Relay. 

MOV'IT!/o/6 SURFACE 

ALNICO MA GNET 

IRON POL£ 

SHOES 

�"'-7c_ ·t-... BRASS SPACERS 
AND MOUNTING 

BLOCI<S 

FRAME: "'CASTING 

EDSK-205342 
F ig.  1 1 .  Schematic Drawing of M agnetic Circuit  of Type 

D T-3 Relay (Top V I ew). Mov ing Co i l  Bearing 
Supports, Sprt n·gs and Contacts O m itted. 

and the frame casting. This avoids the necessity o f  

using magnet k eepers and simplifies the assembly. 

REPAIRS AND RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable p arts can be 
furnished to the customers who are equipped for doing 
repair work. When ordering p arts, always give the 

complete nameplate data. 
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TY P E DT- 3 R ELAY ___________________________________ ______________________ __ 

.180-32 SCIEW 
TOOTti£D 
LOCilflSHER 

�_..,....- PANEL 

!. -IS SCIEW 
II (FOR THICK 

;AIIEL USE 
6 - -18 STUD) II 

, 190-32 scaar 

TERMINAL AND 
MOUNTING DETAILS 

3 
- DIA.IO IIO�S 

OR CUT OUT 

PANEl Dill LLI NG OR CUTOUT FOR 
PWOJECTIOII NTI. 

( FRDICT VI EW) 
57-D-7901. 

Fig. 12. O utl ine and D ri l l ing P lan fo r the T ype D T-3 R e lay in the Type F T2 1  Case. 

WESTINGHOUSE ELECTRIC CORPORATION 
RELAY-INSTRUMENT DIVISION NEWARK, N. J. 
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Westinghouse J.L. 41-SS2.1J 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE DT-3 TEMPERATURE AND MICRON RELAY 

C AUTION Before putting relays into service, re­

move all blocking which may have been inserted for 

th e purpo s e  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 

s etting and electric al connections. 

APPLICATION 

The principal application of the type DT-3 relay 

is for protection against excessive temperature in 

el ectrical 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. The DT-3 relay may be supplied 

for a-c or d-e operation. A modified form of the DT-3 

relay is u sed 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 

th e voltage source if an electromagnet field were used. 

CONSTRUCTION AND OPERATION 

The type DT-3 relay is a d'Arsonval type d-e con­

tact making milliammeter, The magnetic circuit is 

* shown schematically in Fig" 1 L 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. 41-552.1H 
*Denotes change from supersed ed 1ssue. 

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 i s  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 s crew 

and a spring washer, s o  that it is held in position se­

curely, but yet can be rotated to permit adjustment of 

th'e zero po sition 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 vusitinn 
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 �nverted position 

of this bearing screw prevents dirt particle s  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 tak e the form of a Wheatstone bridge 

c0mposed of three fixed resistors and the search or 
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TYP E DT - 3 R ELAY----------------------------------------------------------

2 

1 2 3 4 1 

F i g .  1 .  D . C.  Type D T-3 Temperature R e lay w ithout Cas e.  1 - l ntern a l  Series R e s i s tor. 2-Movi n g  Co i l. 3 - B ric/ge 
Res istor. 4 - Curre nt c a rry ing C o unter Wound R e s trai n i ng Springs. 5-Moving Contact.  6-Stationary Con­
tacts. 
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TY P E DT- 3 RELAY _______________________________________________ ���� I. L. 41 -552. 1 J 

INTERNAL SCHEMATIC 

------- -

! 1 I ' 8' ;: / �V I IIG C:l ll 
Jt . H .  CONTACTS 
(FRONT YIE'If) /� ,)--� 

-\o... �T1#DT3 

1 DTJ 
� T 8 8' 

I " � 

1 � I � ;l - f ' ' 
(F:o��·����) ------ I I ' 

I J t---' P:ESI STOR 

I ' 22'lD-IIIJY .o.c.  ' i 150�20Y.D.C.  

: rl�:rlij&f JI:ED H.UOLE 

� -TEST SWITCH 

1 0 6 ... I 10 r- TER141Ul 

fRONT VIEW 

ROTE: 
SEARCH COIL IM IUCHIME 
TO BE COMMECTEO ACROSS 
TERNOULS & I 8 

836A556 
* Fi g. 2. Relay Type DT-3 Tempe ratu re S.P.D. T. Con­

t a ct s  in type FT-2 1 Case - 100 t o  1 60°C Tem­
perature R ange. 

exploring coil , with the moving coil of the relay con­

nected acro s s  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 adjustabl e resistors, contactor switch , 

and a d' Arsonval type d-e 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 

acro s s  the bridge. 

TRIP CIRCUI T 
amperes contacts will : 
( non-indu ctive load) 

d-e control carry con-
contacts voltage open close tinu ousl y 

DT-3 relay 
125 v 0.04+ 1.0 . . . 
250 v 0 .0 2+ 1.0 . . . 

contactor switch 125 v 3.5 30 5.0 

( when su pplied) 250 v 1 . 0  30 5.0 

• m frequ ent operation 

The high-temp erature contact is immediately by­

passed by a contact of the auxiliary relay when the 

l atter pick s 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. 

1.11. COMTACTS 
(FRO.T VIEW)

--
---

L . rl .  COIHACTS 
(FROIIT VIEW) 

��RCrl CO I L  I ll  KACIIIIIE 
TO BE COMIIECTED ACROSS 
TEIIMIIIALS b & d 

TJ Oll 

--- RESI STOR n a - 20 w.o.c. 2!10 0 - �0 Y,D.C, no o -us �.o.c. 

RED IIAMDU 

TEST SWITCH 

TEitMIUL 

182A789 

* F i g.3. Intern al S chem ati c ofthe 60 - 120 ° C  D . C. TypeDT-3 
Tempe ratu re Relay in the Type FT2 1 C a s  e. 

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

sol enoid type switch. A cylindrical plunger with a 

silver disc mounted on its lower end moves in the 

core of the solenoid. As the plunger travel s  upward, 

the disc bridges three silver stationary contacts. The 

coil is in series with the high temperature contact of 

the rel ay. The low temperature contacts of the rel ay 

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 s witch 

sounds an alarm or trips a breaker. When the t�::mper­

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 dropou t .  Relays with ac contactor 
are available for use on 120 or 24 0 vac rated sup� 

lies. An operation indicator can also be su pplied. 

C HARACTE RISTI CS AND S E T T IN G S  
T y p e  D T - 3  R e l ay for T em p erature Me asurement 

The d -c type DT -3 relay is avail able 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 19 0 de­

grees Centigrade. 
Temperature range 

60 - 120 ° C  

6 0  - 140 

100 - 160 

50 - 190 
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TY P E DT - 3 R EL AY ________________________________________________________ __ 

R.tt. CO.TACT 
( FRONT V IEW) 

, INTERNAL SCHEMATIC 

------+-t-t-r---TilAftSFOib4Ei 

EST SWITCK 

TEiMIUL 

184A451 

Fig. 4 .  I n terna l Schem a t i c  of the A. C. Type D T-3 
Temperature R e l ay in the Type F T2 1 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 th e rel ay. Similarly,  the l e ft-hand stationary 

contact c an be set so that a second circuit is closed 

at and below any temperature l ess than the s etting of 

the right-hand contact. 

The stand ard d-e relay is designed for op eration 

with a 10 ohm copper exploring coil, and is cali­

brated for a range of settings from 60°C. to 1 20°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 l eg s  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, depen ding upon whether 

the search coil temperature is above or below 90°C. , 

and the contacts will move to the position where the 

el ectrical 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 1 1 5 ° C. 

The 60 cycl e burden of the a-c type DT- 3 relay 

at rated voltage is 5 . 9  volt-amperes, and will  con­

tinuously stand 1 10% of rated voltage. 

4 

LfFT rlAND CONT.I.CTS (FROfiiT �I Ell') 

'11111£11 COIII'!ECTEO WI  Ttl POLARITY AS SIIOWII, foil)� 111,; C O I L  140�ES 
I �  DIRECTION TO CLOSE ll: h i n T  llANO CONTACTS (FROPIT V I EW) 

140� lllii COl L 

REO IIAII(H.E 

TEST SWITCI'l 

TERMINAL 

184A228' 

F ig.  5 .  Intern a l  Schematic o f  the Type D T-3 P iran i 
Gage ( V a c u um M ea s ur ing) R e l ay in the Type 
F T2 1 Case. 

T y p e  D T - 3  R e l a y  w i t h  M i cron S c a l e  

A special form o f  th e type DT-3 rel ay 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 s witchboard 

p anels or their equival ent in a lo cation 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 rel ay. The electrical connections may be m ade 

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 .  

4 1-076. 
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* NOTE: 
RESI STOR VALUES 

ARE St10WN FOR 

60°·120°C SCALE 

AHD 10 fl SEARCH 

o n - 125 v . o . c .  

1320 fl - 2&0 v . o . c .  

SCALE. 68 
7 
650 0 - 125 'J . O.C.  

0 0 - 250 V' . O.C .  � 8  VOLT CO IL  
1 2 5  v . o . c .  

1 2 5  VOLT COI L  / 2&0 , . o . c .  

.. "': ll � 1 r� 68 
6 

LsEARCH COIL I N  MAC111HE 

800 0 - 12� v.o.c. 

5000 0 - 2SO Y . D . C .  

'-v-' TO CON fROL OR TRIP CIRCU I TS 

NEG .. ---�--------+-----

DEY ICE NUMBER CHAli:T 
88 - TH£1i:MAL RELAY, TYPE DT-3 
68X - AIJX I L IAII:Y RELAY, TYH: SG 

183A327 

Fig. 6. Extern a l  Schematic D i agram for Therm a l  P ro­
tection o f  E l e c tr i c a l  E q u ip m en t  using the 
D . C. Type D T-3 Temperature R el a y  in th e 
Type F T2 1 Case.  

The ambient temperature at the type DT-3 relay 

has no appreciable e ffect on its operation. The ambi­

ent temperature will affect the resistance of the l e ads 

to the search coil. By connecting one side of the 

supply directly to the search coil and then to the re­

l ay terminal, the search coil l ead resistance is added 

to both sides of the bridge and thus the variation of 

l ead resistance is thus substantially balanced out. 

It might be more convenient in some c ases to connect 

the bridge directly to the source, instead of running 

one supply l ead to a search coil terminal at the ma­

chine. This can be done if the search coil l eads are 

short or have a total re sistance l e ss than about 0. 25 

ohms. Such a l e ad resistance would cause the d-e re­

l ay contacts to close when the search coil was 6. 5°C. 

below the rel ay temperature setting, but this error 

can be compensated l argel y by adjusting th e relay 

setting accordingly. 

ADJ USTMENTS AND MAINTENANCE 

The proper adjustments to insure correct oper-

� 
!20 VOLT { J' I I OR 
2� VOLT 

60 CYC. 11-9 SUPPLY g 

litATCHED LEADS FROM SEARCH 
COl l TO RELAY 

119 T 

� TRIP C I RW I T  

lEG,,....-----

3 RO LEAD TO SWI TCHBOARD 

DEY I CE NUMBER CHART 
..S - THERMAL RELAY', TYPE DT-3 

184A511 

F ig. 7. Externa l  Schematic D i agram for Therm a l  P ro­
tection o f  E l e c tr i c a l  Equipment U s ing the 
A . C. Type D T-3 Temperature R e lay i n  the 
T ype F T2 1  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 rel ay 

taken apart for repairs, or i f  it i s  d e sired to check 

the adjustments at regul ar maintenance periods, the 
instructions below shoul d be followed. 

All contacts should be periodically cl eaned. A 

contact burnisher S#l8 2A836H0 1 is recommended for 

this purpose. The use of abrasive material for clean­

in g contacts i s  not recommended because of the dan­

ger of embedding small particles in the face of the 

soft sil ver and thus impairing the contact. 

If th e moving element shoul d be remo ved, the 

bearing end-play should be checked when replacing 

it. This should be from . 0 20 inch to . 0 25 inch, and 

can be measured by inserting a feeler gauge between 

th e upper b earing screw and the shoulder on the mov­

in g el ement 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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SG AuX. 
RELAY 

rl)J� F--- �8 YOLT CO I L  - 125 Y . O.C. 
125 VOLT C O I L  - 250 Y . O . C .  {----1-':H 

ALAR• ,-------1-0-f-( I SG L <---<:>t---; 

6!:»0 0 - 125 v . o . c .  

o n - 2>0 v . o . c . -

SWITCh\ 

OT-3 RELAY 
( FRONT Y I EW) 

=" NOTE: V RESI STOR VALUES 
ARE SHOWN FOR 
60o - 1 200C SCALE 
AND 10 0 SEARCH 
SCALE. 

l...l.----r� 0 0 - 125 Y.O.C. 
1320 0 - 250 Y . O . C .  

� -�- SEARCH CO I L  �- IN loiA.CtHME OR r TEST RESI STORS �s� 
- [ POS. } D . C .  

MEU. ----...... ----4--4------ SUPPLY 

183A297 

F ig. 8. D iagram of Test Co nnections for the D . C. 
Type D T-3 Temperature R elay In the Type 
F T2 1  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 s eeing 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. 8 for d-e relay s ,  and Fig. ·g for a-c re­

lays. 

Temperature Resistance 

Degrees Centigrade Ohms 

60° 1 1 .3 5  

70° 1 1 . 73 
80° 1 2 . 1 2  

goa 1 2 . 5 0  

1 00° 1 2 .89 
1 1 0° 1 3 . 28 
1 2 0° 1 3 .66 

6 

184A993 

Fig. 9. D iagram o f  Test Connections for th e A . C. 
Type D T-3 Temperature R e l ay in the Type 
F T2 1  Case. 

13 0° 14. 05 
1 4 0° 14 .43 
1 5 0° 14 .82 
160° 1 5. 2 0  
1 7 0° 1 5 . 5 9  

1 8 0° 1 5 . 97 
1 9 0° 1 6 .3 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 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 pole s  of a magnetizer which produces a 

field sufficiently strong to saturat e  both the magnet 
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I 
-"-f 

I 

rrl-------;-tl---------l�l-
:1- - 1 �-+- - - - -----t-t 1 111'---+---"-t-------.--
1 I I I I I i I --'--- I • 

-

-

-- - --.---- 1ibU-t------' II L � - -. 9 f NOMIN;J__L_ MOUN[I!f(T___([NTERJ�----�� l - -- - - - -- - ·- --- 10 i �����- -������ 

THIS TERM. USED 
ON ASSY - 2 - ONLY 

7-B-4865 
* F ig. 1 0·. O utline and D r i l l ing P lan for Externa l  R e s  is tor used w ith 250 V . D . C. Type D T-3 Tem perature 

Relay.  

MOVN TIN6 SURFACE 

AL NICO MA GNET 

IRON POL E 

SHOES 

+-Jt..��L--1--- BRASS SPACERS 

AIYD MOUNTING 

BL OCKS 

FRAME: 
CASTING 

EDSK-205342 
*

F ig. 1 1 . Schematic Dra w ing o f M agnetic C irc uit o f Type 
D T-3 R e l ay ( Top V i e w). Mov ing C o i l  Bearing 
Supports, Sprin'gs and Contacts O m itted. 

and the frame casting. This avoids the necessity o f  

using magnet k eepers and simplifies the assembly. 

R EPAI RS AND RENEWAL PARTS 

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 
furnished to the customers who are e quipped for doing 

repair work. When ordering parts, always give the 

complete nameplate data. 
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TY P E DT - 3 R E LAY ______________________________________________________ __ 

i +---] L _ , --- I I 
' I  , ,  

3 1 1 l 1 
- 1-- I I ' I 
II : I  I I 

-- e ! £/'' ',1 
8 

PAREL LOCATIOII 
SOU FWSH MfG. 
PIICWECTI 011 MfG • 

• I 90-32 SCIOI 
TOOTHED 
LOCDfASHE. 

----r- PAMEL 

SPACEIS FOit 
THIN fAMELS 

j_ -11 SCIOI 
I I (FOR THICK 

;AMEL USE 
' Tt -ta mD) 

, 1 90-32 sc•a� 

TERMINAL AIID 
MOUIITIMG DETAI LS 

3 
-DIA. I O  HOU:S 

OR CUT OUT 

l I �el � DIA.IJ HOLES fOR 
2 21 ---! 

I 
./ . 1 10-11 MTa.ICIEWS 

32 ¥-
.. 

PAMEL O. I LLIIIG Olt CUTOUT FOit 
PIIOJECTIOII MTI. 

( FIDitT VI Elf) 57-D-7901 

* F ig. 12. O u t l in e  and D r i l ling P la n  fo r the Type D T-3 R e l ay in the Type F T2 1  Case. 
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Westinghouse LL 4 1 -552 . 1 H  

INSTALLATION • OPERATION • MAINTENANCE 

I NSTRUCTIO N S  
TYPE DT· 3 TEMPERATURE AND MICRO N RELAY 

C A U T IO 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 

setting and electrical connections. 

APP LICATI ON 

The principal application of the type DT-3 relay 

is for protection against excessive temperature in 

el ectrical 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. The DT-3 relay may be supplied 

for a-c or d-e 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 typ e 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. 

CONSTRU CTION AND OPERATION 

The type DT-3 relay is a d' Arsonval type d-e 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.  4 1 -552 . 1  G 
*Denotes chan ge from superseded issue.  

casting. The moving coil rotates i n  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 brack et 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 p osition 

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 typ e 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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2 

1 2 3 4 1 

5 

t---- 6 

F ig.  1 .  D . C .  Type D T-3 Temperature R e lay w ithout Case. 1 - / nterna / Series Res istor. 2-Movin g  Co i l. 3-B ridge 
R es istor. 4-Curre nt carry ing C o unter Wound R e s trai n ing Springs. 5-M o v i ng C ontact. 6-Stationary Con· 
tacts. 
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loLo 4 1 -552. 1 H  TYP E DT - 3 RELAY ___________________ �------------------ -----------���� 

MOUNT/116 SURFIIC£ 

ALNICO MA GNET 

IRON POL£ 

SH0£5 

BRASS SPACERS 

liND MOUNTING 

8LOCJ<S 

� FRAME. 
CASTING 

EDSK-205342 
Fig. 2. Schematic Drawing of M agnetic Circuit of Type 

D T-3 R e l a y  ( Top V iew). Mov ing Co i l  Bearing 
Supports, Springs and Contacts O mitted. 

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 adjustabl e resistors, contactor switch ,  

and a d' Arsonval type d-e 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 

acro s s  the bridge. 

TRIP CIRC U I T  
amperes contacts will : 
( non-inductive load) 

d-e control carry con-
contacts vol ta g e  open close tinu ousl y 

DT- 3  relay 
125 v 0.04t 1.0 

250 v 0 .0 2 t  1 .0 

c ontactor switch 125 v 3.5 30 5.0 

( wh en su ppli e d) 250 v 1.0 30 5. 0 

t infrequ ent o peration 

The high-temperature contact is immediately by­

passed by a contact of the auxiliary relay when the 

l atter pic k s  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. 

11.11. COMTACTS (FIIOIT VIEW) -......___ 

1.. 11 ,  COIIU.CTS 
(FROitf YIEW) 

-._ TJ OTJ 

��RCri COILIH � t i i N E  TO BE COIINECl£0 ACii'OSS 
T(ll)li NA.lS b &- d  

- - RES I STOll. 9S Q - 2Q Y.D.C.  2510 0 - SO Y.D.C, 
I� 0 -U!i Y.D.C. 

RED IIAMD!.f 
TEST SWITCH 

TER141UL 

Fig. 3. Internal Schem atic of the D . C. Type D T-3 
Temperature R e l ay in the Type F T2 J Case. 

CS-1 Contactor Switch 
The d . c .  contactor switch in the relay i s  a small 

solenoid type switch. A cylindrical plunger with a 

silver disc mounted on its lower end moves in the 

core of the sol enoid. As the plunger travel s  upward, 

the disc bridges three silver stationary contacts. The 

coil is in series with the high temperature contact of 

the rel ay. The l ow temperature contacts of the rel ay 

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 s witch 

sounds an al arm 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 s horts the coil  of the contactor switch to cause 

the switch to dropout . Relays with ac contactor 
are available for use on 1 2 0 or 240 vac rate d  su p­

lies. An operation indicator can also be su pplie d .  

C H A R A C T E R I S T I C S  A N D S E T T I N G S  
T y p e  D T -3 R e l o y  for T e m p erature Me asurem ent 

The d -c typ e  DT -3 r elay is available in the tem­

perature ranges l isted below. It has a moving coil 

resistance o f  approximately 15 o hms at 25 ° C .  The 

a - c  type has a scale calibrated from 50 to 190 de­

grees Centigrade . 
T emperatu re range 

60 - 120 °C 

60 - 140 

100 - 160 

50 - 190 
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R.n. CO.TACT 
(FIDIT VIEII) 

L.K. COUACT 
( FRO•T i i EW)  

,JNTERNAL SCHEIIAnc 

ESt SWITCH 

184A451 

Fig. 4.  Internal Schematic of the A. C. Type D T-3 
Temperature R el a y  in the Type F T2 1 Case. 

The right-hand (front-view) stationary contact 

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

any search coil temp erature within the calibrated 

range of the rel 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 op eration 

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 

st and 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 . ,  

an d  the contacts will move t o  the 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 1 1 5 ° C. 

The 60 cycle burden of the a-c type DT-3 relay 

at rated voltage is 5 . 9  volt-amperes, and will con­

tinuously stand 1 10% of rated voltage. 
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LEFT nAIIIO CONTACTS 
(FIIDI.:T �JEW) 

lfi'HEII COIUIECTEil II'ITH POLAR ITY AS SHOW�, MU� I Irhl  COIL MOWES 
I ll  O I IIECTIOII TO CLOSE � h inT nAND COIITACTS (FIIOitT � I EIIf) 

)40YJNG COIL 

ii:ED HAIIOL.E 

TEST SWITCH 

TERMINAL 

184A228 

F ig.  5.  Internal Schematic of the Type D T-3 P iran i 
Gage ( Vacuum M eas uring) R e lay in the T yp e  
F T2 1  Case. 

T y p e  D T - 3  R el a y  w i t h  M i c ron S c o 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 acro ss 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. 

I N S T A L L A T I O N  

The relays should be mounted on switchboard 

panels or their equiv al ent in a lo cation free from 

dirt, moisture, excessive vibration, an d 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. 

4 1-076. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYP E DT - 3 R ELAY _________________________________________________________ I.L_._4_1_.s_s2_._1 H 
__ 

D.C. SUPPLY 
POS. ---....... --------------

* NOTE: 
RESI STOR VALUES 
ARE SHOWN FOR 

60°-l20°C SCALE 
AND 10 0 SEARCH 
SCALE. 

0 0 • 125 v. o.  c. 

1320 ll • 250 v . o. c .  

650 0 - 125 v . o .c .  
0 0 - 250 v . o. c .  

800 0 - 12ft Y.O.C. 
5000 n - 250 i . o . c .  

68 ill 1 
OT3 

SG 

MEG. ___ _. ________ ..._ ____ _ 

DEY ICE NUMBER CKAilT 
68 • THERMAL RELA'1, TYPE DT-3 
68X - AUX I L IARY RELAY, TY� SG 

183A327 

Fig.  6. External Schematic D iagram for T h erm a l  P ro­
tection of E l e c trical  Equ ipment using the 
D . C. Type D T-3 Temperature R e lay in the 
Typ e  F T2 1  Case.  

The ambient temperature at the type DT-3 relay 

has no appreciable e ffect on its operation. The ambi­

ent temperature will affect the resistance of the l e ads 

to the search coil. By connecting one side of the 

supply directly to the search coil and then to the re­

l ay terminal, the search coil l ead resistance is added 

to both sides of the bridge and thus the variation of 

l ead resistance is thus substantially balanced out. 

It might be more convenient in some c ase s to connect 

the bridge directly to the source, instead of running 

one supply l ead to a s earch coil terminal at the ma­

chine. This can be done if the search coil l eads are 

short or have a total re sistance less than about 0. 25 

ohms. Such a l e ad re sistance would cause the d-e re­

lay contacts to close when the search coil was 6. 5°C. 

below the rel ay temperature setting, but this error 

can be compensated l argel y by adjusting the rel ay 

setting accordingly. 

A D J U S T M E N T S  A N D  M A I N T E N A N C E  

The proper adjustments to insure correct oper-

'!!' 
120

.
:0LT{J" I I 2'10 VOLT 60 CYC. ll9 

SUPPLY "9 

MATCHED LEADS 
FROM SEARCH 
COIL  TO RELAY 

3 RD LEAD TO 
SWITCHBOARD 

OEV I CE NUMBER CHART 

··-g:--:3 CSI CSI 

DTI 

� 
TRIP CIRCUIT 

lEG.-.-----

'Ill - THERMAl. RElAY, TYPE DT-3 

184A511 

F ig. 7. External Sche matic D i agram for T h e rm a l  P ro­
tection o f  E lectrical E quipment U s ing the 
A . C. Type D T-3 Temperature R e lay In the 
T ype F T 2 1  Case. 

ation of the relay have been made at the factory and 

shoul d not be disturbed after receipt by the customer. 

If the adjustments have been changed, the rel ay 

taken apart for repairs, or if it is d esired to check 

the adjustments at regular maintenance periods, the 

instructions below should be followed. 

All contacts should be periodically cl eaned. A 

contact burnisher Sttl82A836H 0 1  is recommended for 

this purpose. The use of abrasive material for clean­

in g 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 e lement should be removed, the 

bearing end-play should be checked when replacing 

it. This should be from . 020 inch to . 0 25 inch, and 

can be measured by inserting a feeler g auge between 

the upper bearing screw and the shoul der on the mov­

ing element shaft. 

In case it should be desirable to check the cali­

bration of the type DT-3 relay, this c an be conven-
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TY PE DT - 3 RELAY __________________________________________________________ __ 

SG AUX. 
RELAY 

Ml J:. F--f-- �8 VOLT C O I L  - 125 v . o . c. 
125 VOLT C O I L.  - 250 V . O . C .  {-----kH 

ALAR" .----lfO---t{ I SiG)-f-< 1 :>-f-------, 

6:,0 0 - ll5 v . o.c.  
0 0 - 250 v.o.c.  --

OT-3 REUY 
( FRONT V I EW) 

r - - - - - - - - - -,  
I 0 0 0 0 1 1 0 0 0 0 I "\hGSQl��� � 

,'V Q '-V '1-l-� 

NOTE: (:/ RESI STOR VALUES 
ARE SHOWN fOR 
60°- 120°C SCALE 
AND 10 0 SEARCH 
SCALE. 

t------f-l L.__ 

800 o - 125 v . o. c .  I u.---.--:-- o o - 12s v . o. c .  
�000 0 - 250 v . o.c. � l l  1320 ll - 2f)() v. o.c.  

l _ _ ___ - SEARCI1 COl L r IH MAC H I N E  OR 
TEST RES I S TORS POS. } 0 C 

NEll. --------_.._. ______ suPPLY 

183A297 

Fig. 8. D iagram of Test Co n n ections for the D. C. 
Type D T-3 Temperature R elay In the Type 
F T2 1  Case. 

iently done by substituting a variable resistor for the 

search coil. Any scal e 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 scal e position. 

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-e relays , and Fig. ·g for a-c re­

lays. 

Temperature Resistance 

Degrees Centigrade Ohms 

60° 1 1 .35 

70° 1 1. 73 
80° 12. 12 

goo 12.5 0 

l QQo 12. 89 

1 1 0° 13.28 

120° 1 3 . 6 6  

6 

.-----__l!JF R�O!T V I EW) 

SEARCII COIL 
ETC. 

POS. } D.C. 
NEG. SUPPLY 

l20V. OR t 2110V. } A . C. 
10 CY. SUPPLY 

184A993 

Fig. 9. D i agram o f  Test Connections for the A. C. 
Type D T-3 T emperature R e l ay in the Type 
F T2 1  Case. 

13 0° 14. 05 
140° 14.43 
1 5 0° 14.82 
1 6 0° 1 5 .2 0  
170° 1 5. 59 

1 8 0° 1 5 .97 
190° 1 6. 3 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 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 wh ich produces a 

fiel d sufficiently strong to saturat e both the magnet 
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TYP E DT - 3 R ELAY ____________________________ 
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7-B-4865 
Fig. 1 0 .  O ut l i n e  and D r i l l i n g  P lan for Extern a l  R e s  is tor u s ed w ith 250 V . D . C. Type D T-3 Tem perature 

R elay.  

and the frame casting. This a voids the necessity of  

using magnet k eepers and simplifies the assembly. 

R E P A I R S  A N D  R E N E W A L  P A R T S  

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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TYP E DT - 3 R ELAY ______________________________________________________ __ 

• 1�32 SCIEW 

toemtED 
LOC.SHEI 

�--r-- PAIIEL 

.!. -II SCIEW 
I I (FOI TIIICK 

�AIEL USE 
5 . 

TEINIIIAL AIID 
tOIIITIIICI DETAILS 

Ia - 11  ITW) 
, 1 80-32 SCREW 

3 
"'i"DIA. IO NOW 01 CUT OUT 

_[I �� ---j � DIA., HOLES Fell 
2 21 _ 1 ./ . 1 -.12 m-•• 

32 :¥-
• 

PAlla DIIUIIIG 01 CUTOUT FOI 
PIOJECTICII Ml'l. 

( F1tDIO' Yl Df) 
57-D-7901 

F ig.  l l .  O ut l ine a n d  D ri l l ing P lan for t h e  T ype D T-3 R e lay in t h e  Type FT2 1 Case. 

W E S T I N G H O U S E  E L E C T R I C  C O R P O R A T I O N  

R E LAY- I N STR U M E N T  D IVI S I O N  N EWAR K, N .  J. 
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Westinghouse I . L. 4 1 -552. 1 G  

INSTALLATION • OPERAT ION • MAINTENANCE 

INSTRUCTIO N S  
TYPE DT · 3  TEMPERATURE AND MICRO N RELAY 

C A U T I O N  Before putting relays into service, re­

move all blocking which may have been inserted for 

th e purpose of securing the p arts during shipment, 

m ak e  sure that all moving p arts operate fre ely, in­

spect the contacts to see that they are clean and 

close properly, and operate the relay to check the 

s etting and electrical connections. 

A P P L I C A T I O N  

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 

temperature s. 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. The DT-3 relay may be supplied 

for a-c or d-e op eration. A modified form of the DT-3 

rel ay is used as part of a vacuum measuring device 

and has a scale calibrated in microns. 

The typ e DT-3 relay has a p ermanent 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. 

C O N S T R U C T I O N  A N D  O P E R A T I O N  

The type DT-3 relay i s  a d '  Arsonval type d-e con­

tact making milliammeter. The magnetic circuit i s  

shown schematically in Fig. 2 .  A cylindrical core, 

consisting of an Alnico p ermanent magnet, two iron 

pole pieces and two brass spacer blocks ,  is mounted 

concentrically in the · bore of a malleable iron frame 

SUPERSEDES I . L .  4 1 -552 . 1  F 
* Denotes change from supersed ed i ssue.  

casting. The moving coil rotate s  i n  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 i s  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 s crew 

and a spring washer, s o  that it i s  held in position se­

curely, but yet can be rotated to p ermit 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 statio nary contacts is adjustable in a small 

arc and an upright guide arm indicated its position 

rel ative to a calibrated scale on the lower p art of the 

nameplate. Relays for c ertain special applications 

are provided with a pointer, which is fastened to the 

contact arm and moves in front of the calibrated s eal 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 p osition 

of this bearing screw prevents dirt p articles 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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TYP E DT - 3 R ELAY--------------------------------------------------------

2 

1 2 3 4 1 

F ig.  1 .  D . C .  T ype D T-3 Temperature R e lay w ithout Case. 1 - l nternal Series Res istor. 2-Movin g  Co il.  3-B ridge 

R es istor. 4-C urre nt carrying C o unter Wound R estraining Springs. 5-Mov ing C ontact. 6-Sta tionary Con­
tacts.  
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TY P E DT - 3 R ELAY ________________________________________________________ I�. L�.�4�1 ��55�2�. 1 G 

MOIINTIN6 SURFACE 

ALNICO MA GNET 

IRON POLE 

SHOES 

�--tt--t�:::;:l::::::;::::::t-tt5-CJ:? BRASS Sf'AC£1?5 

fiND MOUNTING 

�L OCKS 

FR/IME: 

CASTING 

EDSK-205342 

Fig. 2. Schematic Drawing of M agnetic C ircuit of Type 
D T-3 Relay (Top VI ew). M o v ing Coil B earing 
Supports, Springs and Contacts O m itted. 

exploring coil, with the moving coil of the relay con­

nected acro ss the center of the bridge. 

The a-c type DT-3 temp erature relay consists of a 

transformer, rectifier, zener diode, three fixed re­

sistors, two adjustable resistors, contactor switch, 

and a d' Arsonval type d-e 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 

acro ss the bridge. 

TR IP C I RCUIT 
amperes contacts will : 

( non-inductive load) 

d-e control carry con-
contacts voltage open clo se tinuously 

DT- 3 relay 
1 25 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  

• infrequent o peration 

The high-temperature contact is immediately by­

passed by a contact of the auxiliary relay when the 

l atter 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. 

�-/ 
L.K. COITACTS 

(FROIT W I EW) 

!Ullll: 1 ·  SURCII COIL I ll  MACKIME 
TO BE COHIIECTED ACR'OS$ 
TEIIMitU.LS g i o 

n ou 

RESI STOR 95 D - 20 W.D.C.  2SO D - 50 V.D.C. ISO D -125 V.O.C. 

NOV Ill COIL 

liED KANDLE 
TEST SWITCH 

TEIIMIIIAL 

182A789 

Fig.  3. Internal Schematic of the D. C. Type D T-3 
Temperature R e lay In the Type F T2 1  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 travel s 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 s witch 

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. 

C H A R A C T E R I ST I C S  A N D  S E T T I N 6 s  
T y p e  D T -3 R e l a y  for T e mp erature M e a s u r e m e nt 

The d -c type DT - 3  relay i s  available in the tem­

perature ranges li sted belo w. It has a moving coil 

resi stance 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 

1 00 - 160 

50 - 190 
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TY P E DT - 3 R EL AY ______________________________________________________ __ 

R.H. COITACT 
(FIOMT V I EW) 

L..K.. CI»>TACT 
(FRONT V I EW) 

'INTERNAL SCHEIIATIC 

ESt SWI TCit 

184A451 

Fig. 4.  Internal Schem atic of the A .  C. Type D T-3 
Temperature Relay in the Type FT2 1 Case. 

The right-hand ( front-view) stationary contact 

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

any search coil temp erature within the calibrated 

range of the rei ay. Similarly, the left-hand stationary 

contact c an be set s o  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 s ettings from 60°C. to 120°C. 

The moving element is arranged so that the contacts 

st and at the 90°C. position when there is no current 

in the moving coil. The resistors forming the three 

fixed l egs 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 re sulting 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 t o  the 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 1 1 5 ° C. 

The 60 cycle burden of the a-c type DT-3 relay 

at rated voltage is 5 . 9  volt-amp eres, and will con­

tinuously stand 1 10% of rated voltage. 

4 

ltiiEII COIUIECTEil IIII I Tti POLAR I H  AS SIIOW!t, MU�IItli COIL 140�[S 
Ill Olii.ECTIOII TO CLOSE � I  linT nA11D COlt TACTS ( FROIIT � l EW) 

MOVIIIG COIL 

IIEt> HA!tOLE 

TEST SWITCH 

TERMIIIAL 

184A228' 

F ig.  S. Internal Schemat i c  o f  the Type D T-3 P iran i  
Gage ( V acuum M eas uring) R e lay i n  the Type 
FT2 1  Case. 

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

A special form o f  th e 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 i s  

connected in series with the moving coil internally to 

increase the resistance me asured 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. 

I N S T A L L A T I O N  

The relays should b e  mounted on switchboard 

p anels or their equiv al ent in a location free from 

dirt, moisture, excessive vibration, and heat. Mount 

the relay vertically by means of the four mounting 

hol es on the flange for s emi-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 .  

4 1-076. 
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TY P E DT - 3 R ELAY ___________________________________________________________ I ._L_. 4_T_-s_s_2._1 G  

D.C. SUPPLY 
POS. --�.;.....;,;._..;;.-------....------

* •orE: 

RESI STOR VALUES 
ARE SHOWN FOR 
so0-120°C SCALE 
AND 10 0 SEARCH 
SCALE. 

68 
6 

0 11 - 125 v .v.c.  
1320 0 - 2 �  v.o.c.  

650 0 - 125 v . o.c.  
0 0 - 250 II . D.C. 

L sEARCH coiL 
I N  NAC11 1NE 

aoo n - tzs v.o.c.  
5000 0 - 2SO Y.D.C.  

�8 VOLT COIL 
125 v . o.c.  

125  VOLT COI L  ���<olo '·:· 
"., !; 

'-v--J TO CONTROL OR 
TRI P  C I RCU I TS 

MEG •• ---......0--------+-----

DB I CE NUMBER CKAIH 
68 ... TltfRNAL REL.A Y, TYPE DT-3 
18X - AUX I LIARY RELAY, TYP'E SG 

183A327 

F ig. 6. External Schematic D iagram for Therm a l  P ro ·  
tection of E l e c trical Equip m ent u s i n g  t h e  
D . C. Type D T-3 Temperature R e la y  in the 
Typ e  F T2 1 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 l eads 

to the search coil. By connecting one side of the 

supply directly to the search coil and then to the re­

l ay terminal, the search coil l ead resistance is added 

to both sides of the bridge and thus the variation of 

l ead resistance i s  thus substantially balanced out. 

It might be more convenient in some c ases to connect 

the bridge directly to the source, instead of running 

one supply l ead to a s earch coil terminal at the ma­

chine. This can be done if the search coil l eads are 

short or have a total re sistance l e ss than about 0. 25 

ohms. Such a l e ad resistance would cause the d-e re­

l ay contacts to close when the search coil was 6. 5°C. 

below the relay temperature setting, but this error 

can be compensated l argel y by adjusting the relay 

setting accordingly. 

A D J U S T M E N T S  A N D  M A I N T E N A N C E  

The proper adjustments to insure correct oper-

'm 
120 VOLT

{�

8

1 I I OR 
21Kl VOLT 
60 ere. ua SUPPLY f 

MATCHED LEADS FROM SEARCH 
COl l TO RELAY 

3 RO LEAD TO 
SWI TCKSOARO 

•• 
3 

DEY I CE NUf4BER CHAilT 

··r::-:3 CSI CSI 

DTI 

� 
TRIP C I RCII I T  

ua,...+-----

It& - THERMAL RELAY, TYPE DT-3 

184A511 

F ig .  7. External Sche matic D i agram for T h e rm a l  P ro­
te ction o f  E l e ctrical E qu ipment U s ing the 
A . C. Type D T-3 Temperature R e la y  In the 
Type F T2 1 Case.  

ation of the relay have been made at the factory and 

shoul d not be disturbed aft er receipt by the customer. 

If the adjustments have been changed, the rel ay 

taken apart for repairs, or i f  it is desired to check 

the adjustments at regul ar maintenance periods, the 

instructions below shoul d be followed. 

All contacts should be periodical l y  cl eaned. A 

contact burnisher S#l8 2 A836H0 1 is recommended for 

this purpose. The use of abrasive material for clean­

in g contacts is not recommended because of the dan­

ger of embedding small p articles in the face of the 

soft silver and thus impairing the contact. 

If the moving element should be removed, the 

bearing end-play sho ul d be checked when replacing 

it. This should be from .020 inch to . 0 25 inch , and 

can be measured by inserting a feeler gauge between 

the upper bearing screw and the shoul der on the mov­

ing el ement 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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TY P E DT - 3 RELAY ______________________________________________________ __ 

6b0 0 - 125 v . o.c.  
o n - 2>0 v . o . c. -

800 0 - 125 v.o.c.  
sooo n - 2 s o  v . o.c.  

SWI TCh ·s· 

OT·3 RELAY 
(FRONT V I EW) 

•a VOLT CO I L  • 12S V . O.C. 
12& VOLT CO IL. - 250 V.O.C. 

:i.-1--+-1-t-1::?7 NOTE: 
RESI STOO VALUES 
ARE SHOWN FOR 
60°- l20°C SCALE 
AND 10 0 SEARCH 
SCALE. 

0 0 - 12!) v.o.c.  
1320 n • 2SO V .O.C.  

-- SEARCH COIL  
IH MACI1 11tE  OR 
TESI RES ISTORS 

POS. } D.C. 
HEu. ____ ....._ ___ _.__,______ SUPPLY 

183A297 

Fig.  8. D i agram of Test Co nnections for the D. C. 
Type D T-3 Temperature R elay In the Type 
FT2 1  Case. 

iently done by substituting a variable resistor for the 

search coil . Any scal e 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 scal e position. 

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-e relay s ,  and Fig. g for a-c re­

l ays. 

D-C T y p e  DT -3 R e l ay s  

Temperature Resistance 

Degrees Centigrade Ohms 

60° 1 1. 3 5  

70° 1 1. 7 3  

80° 12. 12 

go• 1 2 . 50 

100° 12.8g 

1 10° 1 3 . 28 

120° 13.66 

6 

SEAICII COIL 
ETC. 

POl. D.C. 

ME&. } SUPPLY 

uov. OR { 2'10Y. } A.C. 
10 CY. SUPPLY 

184A993 

Fig.  9. D iagram o f  T est Conn ections for the A . C. 

A-C 

Type D T-3 T emperature R elay In the Type 
FT2 1 Case, 

T y p e  D T - 3  R e l ay s  

Temperature Resistance 

Degrees Centrigrade Ohms 

50° 10. g6 

70° 1 1. 73 

goo 12. 50 

1 10° 13. 28 

130° 14.05 

150° 14. 8 1  

170° 15. 5g 

1goo 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 produc es a 

field sufficiently strong to saturate both the magnet 
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TYP E DT . 3 R ELAY ____________________________ ,_.L_._4_1 -_ss_2_. l_G 

-rn--- -- --�tl-- - - - - - - -]:l-

+ i - - I : --1--- -- - - - - I t 

I. � 

- - -

-ijJ---- --JJ; I �- --. 9  f NOMIM<L MO(/j{IJN6 __MHTERS ���� � 
------ 10 i ---------- ------------

THIS TERM. US£0 
ON ASSY - 2 - ONLY 

7 -B-4865 
* Fig. 1 0 .  O ut l ine and Dri l l in g  P lan for External R e s is to r used w ith 250 V . D . C. Type D T-3 Tem p erature 

Relay. 

and the frame casting. This avoids the necessity of 

using magnet k eepers and simplifies the assembly. 

R E P A I R S  A N D  R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the custom ers who are equipped for doing 
repair work. When ordering parts, always give the 

complete nameplate data. 
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TY P E DT - 3 R ELAY _________________________________________________________ __ 

i -�-]_1 _ _  I I I  - ' I  , ,  
I 

1 1 l 1 
- -- I I I I 
II : I  ' I  

_

_ 1 1 �11 1 1 
a 

PAUL LOCAT I 011 
SEMI FWSH MTG. 
PIG.I!CTIOII MT& • 

• I to-32 SCif.'tf 

ToontED 
LOCa&SHn 

r�--r- PAMEL 

SPACEIS FOR 
THIN NELS 

.!_ -1· SCif.'tf 
I I  FOR THICK 

TERMINAL AND 
MOUMTIMG DETAILS 

AMEL USE 
I Te -II STUD) 

, 1 110-32 SCIEW 

3 
""i"DIA. I 0 IIOU:S 

Olt CUT OUT 

11  �. -j � DIA., MOLES fOI 
2 21 ---1 

_ l ./ . 1 10-12 MTa.acaaa 
32 ::¥-

PAMEL Dt I LLI 118 OR CUTOUT FOR 
PIOJ£CTIOI MTa. 

(f1GIIT VIOl) 
57-D-7901 

* F ig. 1 1 .  O u t l i n e  and D ri l ling P lan for t h e  Typ e  D T-3 R e lay in the Type FT2 1 Case. 
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Westinghouse J .L. 4 1 -552. 1 E  

INSTALLATION • OPERATION • MAINTENANCE 

INST R UCTION S 
TYPE DT - 3  TEMPERATURE AND MICRON RELAY 

C A U T I O 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 

setting and electrical connections. 

A P P L I C A T I O N  

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. The DT-3 relay may be supplied 

for a-c or d-e 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 typ e 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. 

C O N S T R U CT I O N  A N D  O P E R A T I O N  

The type DT-3 relay i s  a d' Arsonval type d-e 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 

SUPE RSEDES I . L .  4 1 -552. 1 D  
* Denotes change from superseded i ssue.  

casting. The moving coil rotates i n  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 p osition 

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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TYP E DT - 3 R ELAY--------------------------------------------------------

2 

1 2 3 4 1 

F ig. 1 .  D. C. Type D T-3 Temperature R e lay w ithout Case. 1 -/ nterna/ Series Res istor. 2-Moving Co i l. 3-B ridge 
R es istor. 4-Curre nt carrying Counter Wound Restraining Springs. 5-Mov i ng Contact. 6-Statlonary Con­
tacts. 
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TY P E  DT - 3 R E LAY ----------------------------1-. L_. _4 1_-
s
_
s
_2._1

E 

MOUNT/116 SURFACE: 

ALNICO MIIGNE:T 

IRON POL£ 

SHOES 

�--tt-t:.::.;t::'::s:::j-f�r:_� BRASS SPACERS 

AND MOl/NT!NG 

BLOCI<S 

FRAME: CASTING 

EDSK-205342 

Fig. 2. Schematic D rawing of Magnetic Circuit of Type 
D T-3 R elay (Top V iew). M o v ing Co i l  B earing 
Supports, Springs and Contacts O mitted. 

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-e 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 

acro s s  the bridge. 

The contacts of the type DT- 3  rel ay will clo s e  a 

circuit carrying one ampere, but they should not be 

* used to open more than 40 rna (non Inductive Lo ad) 

2T 125 VDC. Fig. 6 sho w s  connections for u sing an 

auxiliary relay to han dl e  currents beyond the capac­

ity of the d-e typ e DT- 3 rel ay 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 

the auxiliary relay. 

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

ll:.tl. COIHACTS 
( FROIT VIEW) 

L . tl .  COIITACTS 
{FROIIT VIEW) 

Wfi' 
1· SEARCH COIL IN  MACtll llf 

TO BE CONNECTED ACKOSS 
TERMINALS G & iS 

RESI STOR 95 0 .  20 v.o.c. 250 D - 50 V.D.C. 150 0 ·125 v.o.c. 

NOVIIUJ COIL 

REO liAKDLf 

TEST SWITCH 

TERMINAL 

Fig. 3. I nternal Schematic of the D. C. Type D T -3 
Temperature R elay In the Type F T2 1  Case. 

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. 

C H A R A C T E R I S T I C S  A N D  S E T T I N G S  

T y p e  D T -3 R e l a y  for T e m p erature M e as urem e nt 

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 serie s resistor. 

The a·c type has a scale calibrated from 50 to 190 

degrees Centigrade. 
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TYP E DT - 3 R EL AY ______________________________________________________ __ 

R.H. COIITACT 
(FROtH VIEW) 

'INTERNAL SCHEIIATtC 

�---1---+-+-t-TUOSFOIIIIU 

ESl SWITCit 

TEIWIIAL 

184A451 

* Fig. 4 .  I n ternal Schematic of the A. C.  Type D T-3 
Temperature R e lay in the Type FT2 1 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 rel 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 rel ay  is designed for op eration 

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 l egs 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. 

On the standard a-c type DT-3 relay the mechan­

ical balance point is at approximately 1 1 5 ° C. 

The 60 cycle burden of the a-c type DT-3 relay 

at rated voltage is 5.9 volt-amperes, and will con­

tinuously stand 1 10% of rated voltage. 

4 

LEFT IIAII� COIITACTS 
{ FRDIIT � I  EWI) 

lllll(lt COIIIIECTED WI Til PDLARIH AS SriOW!t, MU�III\0 COIL MO�ES 
IM DI IIECTIOII TO CLOSE i0 0111T nAIID COIITACTS (fROIIT W ! EIIf) 

*I W I IIG COIL 

RED IIAMDLE 

TEST SWJTCII 

TEIOUIIAL 

184A228' 

F ig. 5 .  Interna l Schematic of the Type D T-3 P irani 
Gage ( V ac u um M eas uring) R e lay in the Type 
F T2 1  Case. 

T yp e  D T - 3  R e l a y w i t h  M i cron 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 me asured 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. 

I N ST A L L A T I O N  

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. 

4 1-076. 
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TY P E  DT - 3 R ELAY ____________________________ 1 ·_L_. 
4
_t_-

s
_
s2

_._
1 E 

D.C. SUPPLY 
POS. ------------------

*� 
RESI STOR iALUES 
ARE SHOWN FOR 
60°·120°C SCALE 
AND 10 0 SEARCH 

SCALE. 68 
7 

0 0 - 125 v . o . c .  
1 3 1 0  0 - 250 v . o . c .  

aoo n - t 2 &  v.o.c. 
5000 0 - 250 v . o . c .  

DEY I C E  MUIIIIER CIIART 

88 ... THERMAL REU'i', TYPE OT-3 
18X - AUl lliUY ltEl.AY, TYPf SG 

SG 

�8 VOLT COI L  
125 v . o . c .  

1 2 5  VOLT C O l  L / 2&0 j . O . C .  

n: 
'--v--J 

TO COM TROL OR 
TRI P  CIRCU I TS 

183A327 

Fig. 6. External Schematic D i agram for Therm a l  P ro ­
tection of Electrical Equipment using t h e  
D . C. Type D T-3 Temperature R e lay in th e 
Type F T2 1 Case. 

The ambient temperature at the type DT-3 relay 

has no appreciable effect on it s 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 l ead 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 

snort or have a total resistance less than about 0. 25 

ohms. Such a lead resistance would cause the d-e 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. 

A D J U S T M E N T S  A N D  M A I N T E N A N C E  

The proper adj ustments to insure correct op er-

MATCHED LEADS 
FROM SEARCII 
COl L TO RELAY 

3 RD LEAD TO 
SWITCHBOARD 

DEY I CE NUMBER CIIART 

··c-:3 CSI CSI 

DTI 

� 
TRIP C I RCU I T  

uo.-e.-----

118 - THERMAL R£LAY', TYrE DT�3 

184A511 

Fig. 7. External Schematic D i agram for Therm a l  P ro­
te ction o f  E lectrical E quipment U s ing the 
A . C. Type D T-3 Temperature R e lay in the 
T ype FT2 1 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 S1tl8 2A836H0 1 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 p articles in the face of the 

soft silver and thus impairing the contact. 

If the moving element shoul d be removed, the 

bearing end-play should be checked when replacing 

it. This should be from .020 inch to . 0 25 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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TY P E  DT - 3 R ELAY ________________________________________________________ __ 

650 
0 

LAR" { 

0 - ll5 v . o. c .  
0 - 250 V . O . C . -

SG AUX. 
RELAY 

HJE - �8 VOLT CO I L  - 125 v . o . c. 
v . o . c .  1 2 5  VOLT C O I L  - 250 

I ' I  

OT•3 RELAY 
(FRONT V I EW) 

r-n 

�"" '� 0:3 
_

_ �- �: 03 

r - _0_0_0_ - - -o-,1 
� _ _ o_o_o _ _ _ _  o_¢� 
C·�cvQGts���s�� 

� NOTE; 
v RESIST 

ARE SHO 
OR VALUES 

WN FOR 
0C SCALE 

0 SEARCH 
60° · 120 
AND 10 
SCALE. 

800 
5000 

0 - 125 v . o . c. 
0 - 250 v . o . c .  r _j 

� 
L_ 

0 0 - I 25 v . o . c. 
250 v . o . c .  1320 0 -

POS. 
Mfli. 

SWI TCh] •s• 
f-- � � 

· SEARCh COl 
IH  MACHI NE 
TEST RESI S  

L 
OR 

TORS } D . C .  
SUPPLY 

183A297 

Fig. 8. D iagram of Test Co nnections for the D . C. 
Type D T-3 Temperature R elay In the Type 
F T2 1  Case. 

iently done by substituting a variable resistor for the 

search coil. Any scal e 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 

shown in Fig. 8 for d-e rel ays, and Fig. g for a-c re­

lays. 

D-C T y p e  D T -3 R e l ay s  

Temperature 

Degrees Centigrade 

6 

60° 

70° 

80° 

go• 

100° 

1 10° 

120° 

Resistance 

Ohms 

1 1. 35 

1 1. 7 3  

12. 1 2  

12. 50 

12.8g 

1 3 . 28 

13.66 

SEAlCII COIL 
ETC. 

,._ } o.e. 

lEI. SUPI'L'f 

120¥. 011 t } 2110¥. A.c. 
10 CY. SUPPLY 

184A993 

Fig. 9. D i agram o f  Test Connections for th e A . C. 

A-C 

Type D T-3 Temperature R elay in the Type 
F T2 1 Case. 

T y p e  D T - 3  R e l ay s  

Temperature Resistance 

Degrees Centrigrade Ohms 

50° 10.g6 

70° 1 1 . 73 

goo 12. 50 
1 10° 13 . 28 

130° 14.05 

150° 14. 8 1  

170° 15.5g 

1goo 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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TYP E  DT - 3 R ELAY -----------------------------'--'-· L_._
4
_1 -_

ss_2_. 1_E 

17-D- 3336 

F i g .  1 0·. O ut l ine a n d  D r i l l ing P lan for External R e s is­
tor u s ed w ith 250 V . D . C. Type D T-3 Tem­
perature Relay. 

and the frame casting. This avoids the necessity of 

using magnet keepers and simplifies the assembly. 

R E P A I R S  A N D  R E N E W A L  P A R T S  

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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SPACER. FOR 
THIN PAN�\.<;. 

TERMIN�L AN D 
MO\JNT I N G- DE:TJI\.1\...S 

1 OI ,C... - 4- HOLE.'S FOR 
+ . 190·3'2. MTC:r. C:,CREW$ 

PANEL CUTOUT i DRILL I W G­
�OR SE:MI-F LU�\-1 MTG- . 

I I 
' 3� '"ic.. 

TERM I NAL 
NU Me>t:R. 

PA�E\.. CR\LL \ NG- OR C UTOUT FOR 
PRO�E.CTIOt-\ MTG. 

(rRO�T V\£W) 

57-D-7901 

F ig.  1 1 .  Outline and D ri l l ing P io n  for the T ype D T-3 R e lay in the Type FT2 1 Case. 

W E S T I N G H O U S E  E L E C T R I C  

R E LAY- I N STR U M E NT D IVI S I O N  

C O R P O R A T I O N  

N EWAR K, N .  J. 
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Westinghouse I . L. 4 1 -552. 1 D  

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTION S 
TYPE DT · 3  TEMPERATURE AND MICRO N RELAY 

C A U T I O 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 th e contacts to see that they are clean and 

close properly, and operate the relay to check the 

setting and el ectrical connections. 

A P P L I C A T I O N  

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. The DT-3 relay may be supplied 

for a-c or d-e 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 typ e 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. 

CO N S T R U C T I O N  A N D  O P E R A T I O N  

The type DT-3 relay is a d '  Arsonval type d-e 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 

SUP ERSEDES I . L. 4 1 -552. 1 C  
*Denotes change from superseded i ssue. 

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 brack et 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 scal 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 p osition 

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 tak e the form of a Wheatstone bridge 

composed of three fixed resistors and the search or 
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TYP E DT - 3 R ELAY ______________________________________________________ __ 

2 

1 2 3 4 1 

Fig. 1 .  D . C. Type D T-3 Temperature R e lay w ithout Case. 1 -lnternal Series Res istor. 2-Moving Co i l. 3-B ridge 
Res istor. 4-Curre nt carrying Counter Wound Restraining Springs. 5-Moving Contact. 6-Stationary Con· 
tacts. 
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TYP E  DT • 3 R E LAY _____________________________ 
1
_·

L
_._4_

1
-_
ss

_2_. 1_0 

MOVNTING SVRFIIC£ 

ALNICO MII GNE:T 

IRON POL£ 
SHOES 

�--tt-t:;+::::;t:=s:;::j---J;f;r-::t BRASS SPACE:RS 

11/VD MOUNTING 

BLOCKS 

FRIIME: CASTING 

EDSK-205342 

Fig. 2. Schematic D rawing of M agnetic C ircuit of Type 
D T-3 R elay (Top V iew). Moving Co i l  Bearing 
Supports, Springs and Contacts O mitted. 

exploring coil, with the moving coil of the relay con­

nected acro ss the center of the bridge. 

The a-c typ e 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-e 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 

acro s s  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. 6 shows 

connections for using an auxiliary relay to handle 

currents beyond the capacity of the d-e 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 

the auxiliary relay. 

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

R.lt. CONTACTS ( FROIIT 'i'IEW) 

l.K. CONTACTS (FROtH Y I EIII) 

rnu: 
1. SEARCK COIL IN IUICtlliiE 

TO BE CONNECTED ACirOJS 
TERMINALS b & 6 

T3 DTJ 

--RESI STOR 
9S D - 20 Y.D.C. 

2fl0 0 - so v.o.c. 6SO D •US Y.D.C. 

REO HAMOL£ 

TEST SWITCH 

TERMIIIAL 

Fig. 3. Internal Schematic of the D .  C. Type D T -3 
Temperature R elay in the T yp e  F T2 l Case. 

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 rel ay. 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. 

C H A R A C T E R I S T I C S  A N D  S E T T I N G S  

T y p e  D T  -3 R el a y  for T e m p er ature M e a s u r e m e nt 

The standard d-e 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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TY P E DT - 3 R EL AY ________________________________________________________ __ 

R.tl. COtHACT 
(FRONT Y I EW) 

L.n. COIITACT 
(FROIIT Y I EW)  

ZEMEII DIODE 

EST Slii TCit 

184A451 

Fig. 4.  I n terna l Schematic of the A. C.  Type D T-3 
Temperature Relay in the Type FT2 1 Case. 

The right-hand (front-view) stationary contact 

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

any search coil temp erature within the calibrated 

range of the rel 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 1 20°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 o r  below 90°C. , 

and the cQntacts will move to the 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 1 1 5 ° C. 

The 60 cycle burden of the a-c type DT-3 relay 

at rated voltage is 5.9  volt-amp eres, and will con­

tinuously stand 1 10% of rated voltage. 

4 

R 1 1'nT n.b� CO(ITACTS 
FIIOIIT VIEW/� 

LEFT IIAIIO COIIU.CTS 
(FROIIT V I £111) 

"'rl[ll COII11ECTEO WIT11 POLA R I T Y  AS SIIOWI'I, MUWhl� COIL MO�ES 
I ll  0 IRECTIOII TO CLOSE � I  1111T 11AIID COli fACTS ( FROIIT V I EW) 

140� IIIIi COl L 

IIED IIAII.DLE 

TEST SWITCH 

184A228 

F ig.  5. Intern a l  Schemat i c  of the Type D T-3 P iran i 
Gage ( V acuum M eas uring) R elay in the Type 
FT2 1  Case. 

T yp e  D T - 3  R e l a y  w i t h  M i cron 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. 

I N S T A L L A T I O N  

The relays should b e  mounted on switchboard 

panels or their equival ent in a lo cation 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 rel ay. The electrical connect!ons 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 stud s 

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. 

4 1-076. 
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L

_. _
41

_-
s
_
s2

_._t o  

POS. __ _:D_:. C_:.
""
SU;.;_PP...:L...:Y ------�r---..----

* NDTE: 
RESISTOR VALUES 
ARE StlOWM fOR 
60°-t20°C SCAL.E 
AND 10 0 SEARCH 
SCALE. 

0 fl - 125 Y.D.C. 
13.£0 f! - 250 v . o.c.  

650 0 - 125 'I . D . C .  
0 [} - 250 v . o.c .  

BDD n - 1 2 �  V . D . C .  

5000 0 - 2 & 0  v . o. c .  

NEG •• -----oi--------+-----
DEY ICE NUMBER CliANT 

68 - THERMAL RELlY, TYPE DT-3 
18X - AUXIL IARY RELAY, TYI'£ SG 

183A327 

F ig. 6. External Schematic D i ag ram for Thermal P ro­
tection o f  Electrical Equipment using the 
D. C. Type D T-3 Temperature R e lay in the 
Type F T2 1  Case. 

The ambient temperature at the type DT-3 relay 

has no appreciabl e effect on it s operation. The ambi­

ent temperature wil l  affect the resistance of the l e ads 

to the search coil. By connecting one side of the 

supply directly to the search coil and then to the re· 

l ay terminal, the search coil l ead resistance is added 

to both sides of the bridge and thus the variation of 

l ead resistance is thus substantially balanced out. 

It might be more convenient in some c ases to connect 

the bridge directly to the source, instead of running 

one supply l ead to a s earch coil terminal at the rna· 

chine. This can be done if the search coil l eads are 

short or have a total re sistance l e ss than about 0. 25 

ohms . Such a l ead resistance would cause the d-e re­

l ay contacts to close when the search coil was 6. 5°C. 

below the rel ay temperature setting, but this error 

can be compensated l argel y by adjusting the relay 

setting accordingly.  

A DJ U S T M E N T S  A N D  M A I N T E N A N C E  

The proper adj ustments to insure correct oper-

�ATCHEO LEADS 
FROM SEARCH 
COl L TO RELAY 

3 itO LEAD TO 
S'll'i TCHSOARO 

'19 
3 

DEVICE NUMBER CHART 

� 
TRIP C I RCUIT 

lEG.-+-----

118 - THERMAL RELAY, TYPE DT-3 

184A5ll 

Fig. 7. External Schematic D iagram for Therm a l  P ro­
te ction o f  E lectrical Equipment U s ing the 
A . C. Type D T-3 Temperature R e lay In the 
T ype FT21 Case. 

ation of the rel ay have been made at the factory and 

should not be disturbed after receipt by the customer. 

If the adjustments have been changed, the rel ay 

taken apart for repairs, or i f  it is d esired to check 

the adjustments at regul ar maintenance periods, the 
instructions below shoul d be followed. 

All contacts should be periodical ly cl eaned. A 

contact burnisher S#l82A836H0 1 is recommended for 

this purpose. The use of abrasive material for c l e an­

ing contacts i s  not recommended because of the dan­

ger of embedding small p articles in the face of the 

soft silver and thus impairing the contact. 

If the moving e lement should be removed, the 

bearing end-p l ay should be checked when replacing 

it. This should be from . 0 20 inch to . 0 25 inch, and 

can be measured by inserting a feeler gauge between 

the upper bearing screw and the shoulder on the mov­

ing el ement 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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6>0 
0 

LARM { 

n - 125 v.o .c .  
n - zw v.o. c . -

S G  AUX. 
RELAY 

�JF - � 8  VOLT CO I L  - 125 v.o.c.  
v.o.c.  125 VOLT C O I L  - 250 

I I 

OT•3 RELAY ( FRONT V I EW) 

OT3 
DT3 

-

__ 

_. 

.-- - - - - -I 0 0 0 

,-rl 
� --:: � - - - - " 0 I 

1 0 0 0 0 I L�GSG5�0G) � ���GYZ6J in !� 

� NOTE: 
v RESIST 

ARE SH 
OR VALUES 
OWN FOR 

°C SCALE 
0 SEARCH 

60° - 120 
AND 10 
SCALE. 

>---� L__ 
800 

5000 

POS. 
ME�. 

n - 125 v . o . c. [ n - 250 v . o.c.  

SWITCh) ·s· 

[ 
�---� 

o n - 1 2f) v .o .c .  
250 V . D.C.  1320 n -

- SEARCH COl  
IK MACH I NE 
TEST RES I S  

L 
OR 

TORS } D . C .  
SUPPLY 

183A297 

Fig. 8. D iagram of Test Co n nections for the D . C. 
Type D T-3 Temperature R elay In the Type 
F T2 J  Case. 

iently done by substituting a variable resistor for the 

search coil . Any scal e point can be checked by set­

ting the resistor for the corresponding resistance, a s  

indicated in the tables below, and seeing th at the 

moving contacts travel to the indicated seal e position. 

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-e rel ay s ,  and Fig. 9 for a-c re­

lays. 

D-C Type D T -3 R e l ay s  

Temperature Resistance 

Degrees Centi grade Ohms 

60° 1 1. 35 

70° 1 1. 7 3  

80° 12. 12 

go• 1 2 . 50 

100° 12.89 

1 10° 13. 28 

120° 13. 66 

6 

SUlCI COIL 
ETC. 

,.. o.c. 

MEl. } SUPP'LY 
uov. 01 t mv. } A.C. 
10 cv. SUPPLY 

184A993 

Fig. 9. D iagram of T est Conn ections for th e A . C. 

A-C 

Type D T-3 T emperature Relay In the Type 
F T2 J  Case. 

T y p e  D T - 3  R e l a y s  

Temperature Resistance 

Degrees Centrigrade Ohms 

50° 10.96 

70° 1 1 . 73 

goo 1 2. 50 

1 10° 13. 28 

130° 14.05
) 

150° 1 4 . 8 1  

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 th e magnet has been 

magnetized, and the complete assembly i s  placed be­

tween the pole s  of a magnetizer which produces a 

field sufficiently strong to saturat e  both the magnet 
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4
_

1
-_
s

_
s2

_. 1_0 

17-D- 3336 

Fig. 1 0, O u t l ine an d D ri l l ing P lan for Extern a l  Res is­
tor u s ed w ith 250 V . D . C. Type D T-3 Tem­
perature Relay. 

and the frame casting. This avoids the necessity of 

using magnet keepers and simplifies the assembly, 

R E P A I R S  A N D  R E N E W A L  P A R T S  

Repair work can be done most satisfactorily at 

the factory. However, interchangeable parts can be 

furnished to the customers who are e quipped for doing 

repair work. When ordering p arts, always give the 

complete nameplate data. 
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57-D-7901 

F ig.  1 1 .  O utl ine and D ri l l ing P lan for the T ype D T-3 R e lay in the Type FT2 1 Case. 

W E S T I N G H O U S E  

R E LAY D E PA RT M E N T  

E L E C T R I C  C O R P O R A T I O N  

N EWA R K, N .  J. 
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INSTALLATION • OPERATION • MAINTENANCE 

I N STRU C T I O N S  (.:�;.) ��'o/ 
� * • �-------------------------------------------------------------------, 

r--

TYPE DT · 3  TEMPERATURE AND MICRON RELAY 

C A U T I O 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 s ure that all moving parts operate freely, in­

spect the contacts to see that they are clean and 

c lose properly, and operate the relay to c heck the 

setting and electrical connections . 

APPLICATION 

The principal application of the type DT-3 relay 

is for protection against excessive temperature in 

e lectrical 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 transfor me rs and either a-c or d-e generators and 

motors from damage resulting from abnormally high 

temperatures.  The point at which the relay c ontacts 

clos e  is ad jus table along a scale calibrated in degrees 

Centigrade. The operation of the relay c ontacts may 

be used to open the circuit breaker, sound an alarm, 

s tart 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 vacuum measuring device and 

has a scale calibrated in microns. 

The type DT-3 relay has a permanent magnet fie ld, 

and c onsequently it is free from the variations in op­

erating point that would result from fluctuations in 

the voltage source if an e lectromagnet field were used. 

CONSTRUCTION AND OPERATION 

The type DT-3 relay i s  a d'  Arsonval type d-e c on­

tact making milliammeter. The magnetic circuit is 

shown schematically in Fig. 1 .  A cylindrical core , 

consisting of an Alnico perma nent magnet, two iron 

pole pieces and two brass spacer bloc ks ,  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 c oil is wound, 

and also provides c onnection points for the spiral 

SUPERSEDES I .  L. 41 -552.1  A 
*Denotes change from superseded i ssue 

springs through which electrical connection is made 

to the moving contact and the moving c oil. The two 

springs which are c onnected to the moving coil are 

located at the top of the element. The outer ends of 

these springs are faste ned 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 mov ing c ontact is mounted to the outer end of 

a c ounterbalanced arm fastened to the bottom of the 

moving coil shaft. Current is introduced into this 

contact by the third s piral 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 

na me plate. 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 c ontaining a sapphire thrust bearing and 

a ring guide bearing is mounted in the lower bearing 

s upport of the moving eleme nt . 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 me mbers here also. 

The type DT-3 temperature relay is supplied with 

a se lf-containe d bridge . As shown in Fig . 4 ,  the c on­

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 apprec iable current. Fig. 4 shows 

connections for using an auxiliary re lay to handle cur­

rents beyond the capacity of the DT-3 relay contacts . 
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TYPE DT - 3 RELAY ______________________________________________________ _ 

MOIINTIIJ6 SURFACE 

ALNICO MAGNET 

IRON POLE 

SHOES 

�--ttt.�:;+:::S:;jf;f';r� BRASS SPACERS 

liND MOUNTING 
BLOCKS 

FRAME 
CASTING 

I..H,  COUACTS
-----­

(FIOIT 'fi(W) 

l!llill: 1 .  SEARCH COIL Ill  NACHIIIE TO BE COIKECTED ACR'OIS 
TEIIMI IIALS ti & d  

-- -------------
lUI STOll iS Q - 20 V.D.C. ZIO D - iO Y.D.C. no D -us v.a.c. 

.. WIM COIL 

lED IIAMOU: 

TUT IWITCJI 

TEIIMIIIAL 

EDSK-205342 182A789 
�--------------------------------------� 

Fig. l .  Schematic Drawing ol Magnetic Circuit ol Type * Fig. 2. Internal Schematic ol the Type DT -3 Temperature 

DT-3 Relay (Top View ). Moving Coil Bearing Relay In the Type FT2 1 Case, 

Supports, Springs and Contacts OmiHed. 

The high-temperature contact is immediately byp!issed 
by a contact of the auxiliary re lay 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. 

CHARACTERI STICS AND SETTINGS 

Type DT-3 Relay for Temperature Measurement 

The standard type DT-3 relay has a scale cali· 
brated from 60 to 1 20 degrees Centigrade . It has a 
moving coil resistance of approximately 15 ohms at 
2 5 ° C ,  and has no internally mounted series 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 1 0  ohm copper exploring coil, and is calibrated for 
a range of settings from 60 ° C .  to 1 20 ° C. The mov· 
ing element is arranged so that the contacts stand at 
the 90 ° C. position when there is no current in the 

2 

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 copp er 

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 
approximtely 90 ohms , and sufficient resistance is 
connected in series with the moving coil internally to 
increase the resistance measured across the relay 
terminals to 1 00 ohms . This relay has a pointer which 
indicates the moving cmtact 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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TY P E  DT - 3 R E LAY _____________________________ 
t
._L ._4_1_-s_s2_._

1 B  

LEFT nAIID COIITACTS 
(FROIIT W I Etfl )  

Wll[ll COfiiiiECTECI l l T n  POLARITY A S  StiO'III'I ,  MIJ� I Ihi  C O I L  MO�b 
I ll  DIRECT lOll TO CLOSE. � lllnf nAIID COIITACTS ( FR011T �I EW) 

MOVIIIG C O I !,.  

REO IIAMOLE 

-TEsT SrLTCH 

TERM I MAL 

184A228 

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

(Vacuum Measuring) Relay in the Type FT21 Case. 

moisture , excess ive 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 m ounting stud or studs for projection mount­

ing screws may be utilized for grounding the relay. 

The electrical c onnections may be made directly to 

the terminals by me ans of screws for steel panel 

mounting or to the terminal studs furnis hed 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.  

4 1 -076. 

The ambient temperature at the type DT-3 relay 

has no appreciable effect on its operation. The ambi­

ent temperature will affect the res istance 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 c oil lead resistance is added 

to both sides of the bridge and thus the variation of 

lead resistance is thus s ubstantially balanced out. 

It might be more convenient in s ome cases to connect 

the bridge directly to the s ourc e ,  instead of running 

one supply lead to a search coil terminal at the ma­

chine . This can be done if the s earch coil leads are 

short or have a total resistance less than about 0 . 25 

ohm s .  Such a lead resistance would cause the relay 

contacts to close whe n  the search c oil was 6 . 5  ° C .  

below the relay temperature setting, but this error can 

* MOTE: 
RESISTOR VALUES 
ARE SHOWN FOR 
60°-1.2.0°C SCALE 
AND 10 ll SEARCH 

0 11 - 125 v.o.c. 
1320 0 - 2!)0 Y . D.C .  

SCAL.E. 68 
7 

650 0 - us v.o.c.  
o n - 2�0 v . o. c .  

�8 VOLT COIL. 
125 Y. D.C. 

125 VOLT CO I L.  

L SEARCH c o  l l  
I K  MACHINE 

.. :/11: 6B 
6 

aoo n - 12s v . o . c .  
!"JOOO 0 - 250 Y .O .C .  

'--v-J 
TO COM TROL. OR 
TltiP C I RCU I TS 

MEG.---......0--------...... -----

DEY ICE NUMBER CKART 
68 .. THflil�L. RELAY, TYPE DT•3 
18X - AUX I L IARY RELAY, TYP£ SG 

183A32'7 

Fig. 4.  External Schematic D iagram for Therma l Protec­

tion of E lectrical Equ ipment using the Type D T-3 

Temperature Relay in the Type FT21 Case. 

be compensated largely by adjusting the relay setting 

according ly. 

ADJ USTMENTS AND MAINTENANCE 

The proper adjustments to insure correct operation 

of the relay have bee n made at the factory and should 

not be disturbed after receipt by the customer. If the 

adjus tme nts have bee n changed, the re lay taken apart 

for repairs , or if it is desired to c heck the adjustments 

at re gular maintenanc e periods , the instructions below 

should be followed. 

All contacts should be periodically cleaned. A 

contact burnisher s th 82A836H01 is recommended for 

this purpos e .  Th e  us e of abras ive material for c lean­

ing c ontacts 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 e lement should be removed, the bear­

ing end-play should be che c ke d  when replacing it. 

This should be from . 020 inch to .025 inch,  and can 
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TYPE DT - 3 R E LAY ________________________________________________________ _ 

AL 

6>0 
0 

800 
E:IOOO 

POS. 
N£1i, 

AR" { 

il - 125 V . D. C. 
fl - 2!JO Y . O . C .  --

Sii AUX. 
RELAY 

�1¢ - �8 VOlT CO I L  - 12S v . o.c.  
\/ . D . C. 125 IJOLT CO IL  - 250 

I Su, I 

OT·3 RELAY 
(FRONT V I EW) 

1 
{ O T3 

�}: " OT3 

i< - 0 0 0 
- - -o··� 

�c - _o_o_o _ _  - _o_¢� I CyQCV Gt� �G)� ' G) 6 

-� NOTE: 7 RESiSTo R VALUES 
WH FOR 
°C SCALE 

0 SEARCH 

ARE SHO 
60°- 120 
AND 10 
SCALE. 

f--f--J ( L_ 
n - 125 i . o.c.  � 
Q - 250 v. o.c.  

�- · SWI TCh� 
"S" 

1 

o n - 1 2:) v . o . c .  
!JO V.O.C.  1320 11 - 2 

__ - SEAKCH CO I 
IN MACH I N E  
TESr RES I S  

L 
OR 

fORS 
-

SUPPLY 
} D . C. 

183A297 

Fig. 5. D iagram of Test Connections lor the Type DT-3 

Temperature Relay in the Type FT2 J  Case. 

be me asured by ins erting 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 s ubstituting 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 ° 1 1 .35 
70 ° 1 1 . 73 
80 ° 1 2 . 1 2  
90 ° 12 .50 

1 00 ° 12.89 
1 10 ° 13 .28 
1 2 0 °  1 3 .66 

4 

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 ma gnetizer which produces a 

* field sufficiently strong to saturate both the magnet 
and the frame casting. This avoids the necessity 
of using magnet k eepers and simplifies the assembly. 

REPAIRS AND R ENEWAL 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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TYP E DT . 3 R E LAY ------��--------------------'·_L ._4_1_-
s_

s2_. 1_B 

• l !"l 0 -32. SCREW 

5PACER FOR 
THIN PAt-I�LS 

.i -19 SCRE.W 16 (F"OR \I·HC:K �EL USE 
16- 18 '=>T UD) 

90·32 SCR.'E.W 
(,.-OR T�\CK 
PANE� U "S.E 
. I Sl0 -32 SII.JD) 

TERM\N�L AN D 
MOUNT I N <i- DE:"TA.\ 1..'5 

NOTE : AI...L DIMENSIONS. 
IN \WCHEE. 

l DI J>.-. . 4- \40LES FOR 
4- . 190-3'2. MTu. SCREW$ 

t -I� (JI 

PANEL CUTOUT t DRILL\ � Gr  
F'"OR SE� I-F LU�\-1 MTG- • 

I I 
' 32. '-n 

TERM INA.\.. 
NU Mi!>CR 

PANEL CR\LL I NG- OR C UTOUT FOR 
PROJE.CT \0'1-t MTG . 

(rRONT V IEW) 

57-D- 7901 

F ig, 7. Outline and Drilling Plan "for the Type DT-3 Relay in the Type FT2 l  Case. 
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I . L .  41 -552 . 1A 

INSTALLATION • OPERATION • MAINTENANCE 

I N S T R U C T I O N S  
TYPE DT · 3  TEMPERATURE AND MICRON RELAY 

C AU T I O 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 

setting and electrical connections. 

APPLICATION 

The principal application of the type DT-3 relay 

is for protection against excessive temperature in 

e lectrical machines through res ponse to changes in 

resistance of an exploring c oil 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 c ontacts 

close is adjustable along a scale calibrated in degrees 

Centigrade. The operation of the relay c ontacts 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

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 fie ld, 

and c onsequently it is free from the variations in op­

erating point that would result from fluctuations in 

the voltage source if an e lectromagnet field were us ed. 

CONSTRUCTION AND OPERATION 

The type DT-3 relay is a d '  Arsonval type d-e c on­

tact making milliammeter. The ma gnetic circuit is 

shown schematically in Fig. 1 .  A cylindrical core , 

consisting of an Alnico perma nent magnet, two iron 

pole pieces and two brass spacer blocks , is mounted 

concentrically in the bore of a malleable iron frame 

casting. Th e  moving coil rotates in the air gap be­

tween the core and the frame casting. A Moldarta 

bracket m ounted on the rear of the core carries bear­

ings for the frame on which the moving coil is wound, 

and also provides c onnection points for the spiral 

SUPERSEDES I . L. 41 -552 . 1  
*Denotes change from superseded i ssue 

springs through which electrical connection is made 

to the moving contact and the moving c oil. The two 

springs which are c onnected to the moving c oil 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 pos ition of the moving element. 

The moving c ontact is mounted to the outer end of 

a c ounterbalanced arm fastened to the bottom of the 

moving coil shaft. Current is introduced into this 

contact by the third s piral 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 

na meplate. 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 c ontaining 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 g uide bearing only is provided at the 

top of the moving element, but the bearing pin is the 

lower of the tw o bearing me mbers here also. 

The type DT-3 te mperature relay is supplied with 

a se lf-containe d bridge . As shown in Fig. 4 ,  the c on­

nections take the form of a Wheatstone bridge com­

posed of thre e 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 wi ll close a 

circuit carrying one ampere , but they should not be 

used to open an apprec iable current. Fig. 4 shows 

c onnections for using an auxiliary re lay to hand le cur­

rents beyond the capacity of the DT-3 relay contacts . 
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TYPE DT - 3 RELAY ____________________________________________________ ___ 

MOUNT/116 S£/RFACE 

ALNICO MA GNET 

IRON POLE 

SHOES 

�--tt-r�q::s;::j---p�r:___l? BRASS SPACERS 
liND MOl/IYT!NG 

BLOCKS 

FRI'IME: CASTING 

EDSK-205342 

Fig, l. Schematic Drawing al Magnetic C ircuit ol Type 

DT-3 Relay (Top V iew ), Moving Coil Bearing 

Supports, Springs and Contacts OmiHerl, 

The high-temperature contact is immediately bypltssed 
by a contact of the auxiliary re lay 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 1 20 degrees Centigrade . It has a 
moving coil resistance of approximately 15 ohms at 
2 5  ° C ,  and has no internally mounted series 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 1 0  ohm copper exploring coil, and is calibrated for 
a range of settings from 60 ° C.  to 1 20 ° C. The mov­
ing element is arranged so that the contacts stand at 
the 90 ° C. position when there is no current in the 

2 

L.tl, COIITACTS .---------­
(FROIIT V I EW) 

!!Qlll: 1·  SEARCH COIL I ll  MACHINE 
TO BE CONNECTED ACROSS 
TERHINALS & & d  

INT£RNAL SCHEMAT IC 

"'· 

REO HANDLE 
TEST SWITCH 

TERM I MAL 

Fig. 2. Internal Schematic ol the Type DT-3 Temperature 

Relay In the Type FT2 l Case, 

* moving coil . The resistors forming the three fixed 
legs of the bridge are adjusted to a value of 1 2 .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 Mi cron Scale 

A special form of the type DT-3 relay used as 
part of a vacuum-me asuring 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 1 00 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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TYP E DT • 3 R E LAY -----------------------------'I-'. L;;.;.·...:4..:..1 ·..:..55:..::2_;. tc.;.:.A 

RIGHT HAND CONTACTS 
{ FRONT V I EW) 

LEFT HAND CONTACTS 
( FRONT Y I E'II) 

OPEN FOR ZERO­
CENTER RELAYS 

INTERNAL SCHEMATIC 

FROHT VIEW 
WHEN CONHECTEO fliT� POLAR I TV AS SHOWN, MOVING COIL MOVES 
I N  DIRECTION TO CLOSE R I GHT MHO CONTACTS (FRONT VIEW) 

MO� I HG COil 

CAUBRAT II W  RESI STOR 
FOR RANGES ABOn 
:l-0-& AMD O-lO M,V, 
AND FOR SPEGI"l 
APPL I CATIONS 

RED IIAHOLE 

TEST SWITCH 

TERMINAL 

182A{8{ 

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 m eans of 

the rear m ounting stud or studs for projection mount­

ing screws may be utilized for grounding the relay. 

The electrical c onnections may be made directly to 

the terminals by me ans 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. 

4 1 -076. 

The ambient temperature at the type DT-3 relay 

has no appreciable effect on its operation. The ambi­

e nt temperature will affect the res istance of the leads 

to the search coil. By connecting one side of the 

s upply directly to the search coil and then to the re­

lay terminal, the search c oil lead resistance is added 

to both s ides of the bridge and thus the variation of 

lead resistance is thus s ubstantially balanced out. 

It might be more convenient in some cases to connect 

the bridge directly to the s ource ,  instead of running 

one supply lead to a search coil terminal at the ma­

chine . This can be done if the s earch coil leads are 

short or have a total resistanc e less than about 0. 25 

ohms. Such a lead resistance would cause the relay 

contacts to clos e  whe n the search c oil was 6 . 5  ° C .  

below the relay temperature setting, but this error can 

POS. __ ...;D...;. C...; • .-.su;;,.PP...;LY;__ ______ �-----

* MOTE: 
RESI STOR VALUES 
ARE SHOWN FOR 
60°-120°C SCALE 
AMD 1 0  U SEARCtl 
SCALE . 

0 fl - 125 v.o.c.  
1 3 2 0  n - 2!:K) v . o.c.  

650 0 - 125 v . o.c. 
0 0 - 2� v . o. c .  

soo n • 12� v.o.c. 
5000 0 - 2&0 Y.D.C. 

�8 VOLT COI L.  
12& v . o . c .  

12& VOLT COIL  .. .,/nz·o ��; 

� � 

'-v--1 TO COMTROL OR 
TRIP C I RCUITS 

<EG.---_. ________ ......_ ____ _ 

DEY ICE NUMBER CHART 
118 .. THERMAL RELAY, TYPE DT-:3 
18X - AUX I LIARY RELAY, TYP£ SG 

183A32'7 

*
Fig. 4. External Schematic D iagram for Therma l Pratec• 

tion of E lectrical Equ ipment 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 re lay taken apart 

for repairs , or if it is desired to check the adjustments 

at re gular maintenanc e periods , the instructions below 

should be followed. 

All contacts should be periodically cleaned. A 

contact burnisher S #1 82A83 6H0 1  is recommended for 

this purpos e .  Th e  us e of abras ive material for clean­

ing c ontacts 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 e lement 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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TYPE DT - 3 RELAY ______________________________ �-----------------------

6SO 
0 

L.AR" { 

0 - 125 v . o.c.  
o - 2o0 v.o.c.-

Sl.i AUX. 
RELAY 

�JE 1-- �8 VOLT CO I L  • 125 v . o . c. 
v . o. c .  1 2 5  VOLT C O I L  - 250 

I ' I  

01•3 RELAY 
(FRONT V I EW) 

r-rl 
OT3 

DT3 

- ;-[1 
c - �� 
I 0 0 0 0 I 1 0 0 0 0 I L�GS���� � 1� G) � 8 o 

� NOTE: 

v RESIST 
ARE SHO 

OR VALUES 
WN FOR 

0°C SCALE 
0 SEARCH 

60°- 12 
AND 10 
SCALE. 

� p ""C. 
800 

;ooo 

POS . 
NEI.i. 

0 - 125 v . o . c. J 0 - 250 v . o . c .  

�-� SWI TCh 
"S" 

0 0 -

1320 0 -

- SEARCH CO 
IN MACH I N  

TESI RESI 

125 v . o.c.  
2SO V . D.C.  

IL  
E OR 
STORS } D . C .  

SUPPLY 

183A297 

Fig. 5. D iagram ol Test Connections lor the Type DT-3 

Temperature Relay in the Type FT21 Case. 

be me asured by ins erting 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 s ubstituting a variable resistor for the 
search coil. Any scale point can be checked by set­
ting the res istor 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 .  

4 

Temperature 
Degrees Centigrade 

60 ° 

70 ° 

80 ° 

90 ° 

100 ° 

1 1 0 ° 

1 20 ° 

Resistance 
Ohms 

1 1 .35 
1 1 . 73 
1 2 . 1 2  
1 2 . 50 
1 2 . 89 
1 3 .28 
1 3 .66 

17-D- 3336 

Fig. 6. Outline ancl Drilling Plan lor External Res istor 

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 Illl. gnetizer 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 R ENEWAL PARTS 

Repair work can be done most satisfactorily at the 
factory. However, interchangeable parts can be fur­
nished to the c ustomers who are equipped for doing 
repair work. When ordering parts, always give the 
complete nameplate data. 
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TYPE DT - 3  R E LAY --------------------------------------------------------���. L�· �41�-s=S=2.�1�A 

, JqJ0-32. SCREW 

5PACER 'FOR 
THIN PAl-laS 

.i -16 SC.RE.W 16 (F'O� \'-'IC� �EI.. USE 
16-18 �'TUD) 

0·32 SC'R.'EW 
(,..OR T�\CK. 
�ANE\.. U �E 

. I Sl O  -32 S"TUD) 

TERMIN..._L A.N D 
'MOUNT I N G- Dt:IA.\ 1..'5 

NOTE : A\....1.. CIMEWS I OWS> 
IW I�CHEE. 

l DI J>.. - 4- HOL�S FOR 
+ . 190-3'2. MTCr. SCREW$ 

PA.NEL CUTOUT � ORI L L I W G­
�OR SEM I-F LU5\-t MT<i. 

I 
' 3� 

PANEL DR\LL I NG- OR CUTOUT 
PROJE.CT\0" MTGr. 

(rRGNT V IEW) 

57-D- 7901 

F ig, 7. Outline ancl Drilling Plan for the Type DT-3 Relay in the Type FT2l Case. 
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I . L. 41 -552. 1 

INSTAL LATION • OPERATI-ON • MAINTENANCE 

I N S T R U C T I O N S  
TYPE DT · 3  TEMPERATURE AND MICRON RELAY 

C A U T I O N  Before putting relays into service , re­

move all blocking which may have been inserted for 

the purpose of securing the parts during shipment, 

ma ke s ure that all moving parts operate freely, in­

spect the contacts to see that they are clean and 

c lose 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 c oil installed in the pro­

tected apparatus . The relay may be used for protect­

ing transfor me rs and either a-c or d-e generators and 

motors from damage resulting from abnormally high 

temperatures. The point at which the relay c ontacts 

close is adjus table along a scale calibrated in degrees 

Centigrade. The operation of the relay c ontacts may 

be use d  to open the circuit breaker, s ound an alarm, 

start blowers ,  or take c are of the high temperature in 

any de sired manner. A modified form of the DT-3 re­

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 electromagne t field were us ed. 

CONSTRUCTION AND OPERATION 

The type DT-3 relay i s  a d • Arsonval type d-e con­

tact making milliammeter. The ma gnetic circuit is 

shown sche matically 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 m ounted on the rear of the core carries bear­

ings for the frame on which the moving c oil is wound, 

and also provides c onnection points for the spiral 

NEW INFORMATION 

springs through which electrical connection is made 

to the moving contact and the moving c oil. The two 

springs which are c onnected 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 pos ition se­

curely, but yet can be rotated t o  permit adjustment of 

the zero position of the moving element. 

The m ov ing c ontact is mounted to the outer end of 

a c ounterbalanced arm fastened to the bottom of the 

moving coil shaft. Current is introduced into this 

contact by the third s piral 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 

name plate. 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 lowe r bearing 

s upport of the moving eleme nt .  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 me mbers here also. 

The type DT-3 te mperature relay is supplied with 

a self-containe d bridge. As shown in Fig. 4 ,  the c on­

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 c enter 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 re lay to handle cur­

rents beyond the capacity of the DT-3 relay contacts. 
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TYPE DT - 3 RELAY ______________________________________________________ _ 

MOVNTIN6 SURFACE 

ALNICO MAGNET 

IRON POLE 

SHOES 

BRAS$ SPACERS 
AND MOVNTING 
BLOCKS 

FRAME: CASTING 

EDSK-205342 

Fig. J. Schematic Drawing ol Magnetic C ircuit ol Type 

DT ·3 Relay (Top V lew ). Moving Coil Bearing 

Supports, Springs ancl Contacts Omitted. 

The high-temperature contact is immediately byp!issed 

by a contact of the auxiliary re lay 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·l Relay for Temperature Measurement 

The standard type DT-3 relay has a scale cali­

brated from 60 to 1 20 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 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 1 0  ohm copper exploring coil, and is calibrated for 

a range of settings from 60 ° C. to 1 20 ° C. The mov­
ing eleme nt is arranged so that the contacts stand at 

the 90 ° C. position when there is no current in the 

2 

R,M, CONTACTS 
(FRO•H VIEW) 

L..ll. CONTACTS 
(FIIONT VIEW) 

!.Q.IH: 
1· SEARCH COIL IN MACHINE 

TO BE COIIMECTED ACROSS 
TERMIHALS ti & i1 

INTEIIIIAL SCIIEMATIC 

- _ RED HAHOLE 

TEST SWITCH 

TERNIMAL 

Fig. 2. Internal Scbematlc ol the Type DT-3 Temperature 

Rela y  In the Type FT2 l  Case. 

moving coil. The resistors forming the three fixed 

legs of the bridge are adjusted to a value of 1 2 . 50 

ohms , which is the resistance at 90 ° C. of a copper 

search coil which measures 1 0  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 Mi cron Scal e 

A special form of the type DT-3 relay used as 
part of a vacuum-me asuring device is calibrated in 
microns. It has a moving coil with a resistance of 

approxirrately 90 ohms , and sufficient resistance is 

connected in series with the moving coil internally to 

increase the resistance measured across the relay 

terminals to 1 00 ohms . This relay has a pointer which 
indicates the moving contact position on the cali· 

brated scale. The standard relay has a scale call· 

brated from 0 to 30 microns. 

I NSTALLATION 

The relays should be mounted on switchboard 

panels or their equivalent in a location free from dirt. 
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TYP E  DT - 3 R E LAY ___________________________ __:I.:..:. L:;.;,.· ..:..:"l:.....:-5:..::5.=..:2 • ..:..:1 

RIGHT H ... D COUACTS (fRONT VIEW) 
LEFT HAIIO CONTACTS ( FRONT V IEW) 
OP£11 FOR ZERO� 
CENTER RELATS 

INTERNAL SCHEMATIC 

IIHEJI COIIHECTED •rTI!. POLARlTY AS SHOW, JoiOVIMG COil i40YES 
IN  DIRECTIOH. TO CLOSE R IGHT W.IID COMTACTS (FROIIT V I EW) 

MOVING COil 

� --CAli BRATING USI STOR 
FOR RAMGES AIIOV[ :.-0-!) AND 0-10 M,V, 
AIIO FOR SPECIAL 
APPLICATIONS 

REO IIAHDlE 
TEST SWITCH 

TERNIMAL 

182A787 

F ig. 3. Internal Schematic of the Type DT-3 Pirani Gage 

(Vacuum Measuring) Relay In the Type FT2J 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 directly to 
the terminals by me ans 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. 

The ambient temperature at the type DT-3 relay 
has no appreciable effect on its operation. The ambi­
ent temperature will affect the res istance 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 
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 

POS. __ _;D;;,;. C:.:,·..;SU;:,P;,:PL::..,Y -------,....-----

* oOTE: 
RESI STOR 1ALUES ARE SI10WM FOR 60°-120°C SCALE AND 10 n SEARCH SCALE. 

0 0 - 12� v . o . c .  lJ.lO 0 - 250 V .  0. C. 

6:)() 0 - 12!;. v . o .c.  0 0 - 2!»0 v . o.c.  

DTJ 

68 
1 
DTJ 

68 68 2 iii 
�8 VOLT COIL 125 v. o . c .  

1 L5  1DLT CO I L  

ill//r

2

&

0

1 ' · =· .. .. I"' 
IN MACHINE 

soo o - l.l� � . o . c .  >000 n - l >O  , , D.C.-

'--v--J TO COo TROL o• T K I P  C I RCUITS 

NEG •. ---..... .,._--------+------

DE¥ ICE NUMdER CIIART 
68 - THERMAL RELA'f, TYPE OT-3 
68X - AUX I LIARY RELAY. TYPE SG 

183A327 

F ig. 4. External Schematic D iagram for Therma l Protec• 

tion of E lectrica I Equ ipment us ing the Type DT -3 
Temperature Relay in the Type FT2J 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 bee n changed , the re lay taken apart 
for repairs , or if it is desired to check the adjustments 
at regular maintenanc e periods , the instructions below 
should be followed. 

All contacts should be periodically cleaned. A 
contact burnis her s #1 82A836H01 is recommended for 
this purpos e. The us e 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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TYPE DT - 3 RELAY ______________________________________________________ _ 

SG AUX. 
RELAY 

o., 125 VOLT COIL  - 250 V .D.C .  �1 : F-� r-- �8 

VOLT CO I L  - 125 v . o . c .  

{-----kJ-< ALAR• �--l-o--Ur sG1 Lo+-� L-----1 

6SO 0 - ll5 V . O.C.  
0 0 - 20() v . o . c . -

OT•3 RELAY 
( FRONT V I EW) 

.--['_ L,i-1--1 --H--t-::10�"/' NOTE: 
I , OT3 �� [/ REmTOR VALUES l r ..-- ARE SHOWN FOR -OTJ 

_

__ ---> � 

J
l-"· 03 60°- !20°C SCALE 
u• 

AND 10 0 SEARCH 
SCALE. 

lJ:�iG)�£ 1\.V W \.6 
II��$ 

,__p --c._ 
800 0 - 125 v . o . c. 

sooo 0 - 250 v . o . c .  

SWI TCh\ 
0 0 - 125 v . o . c . 

1320 0 - 2>0 v . o . c . 

o----- - SEARCH CO I L  
I N  r.tACHINE OR 
TEST RES I S TORS •s• ) 

POS. } O.C.  
HEu. ____ ...._ ___ ...._......_______ SUPPLY 

183A297 

Fig. 5. D iagram ol Test Connections lor the Type DT-3 

Temperature Relay in the Type FT2J Case. 

be measured by ins erting 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 s ubstituting 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 norrm.l voltage for 
the test, and all other connections should be made as 
shown in Fig, 5 .  

Temperature Resistanc e 
Degrees Centigrade Ohms 

60° 1 1 .35 
70° 1 1 . 73 
80 ° 1 2 . 1 2  
90 ° 12.50 

1 00 ° 1 2 . 89 
1 1 0 °  13 .28 
1 20 °  1 3 .66 

4 

17-D- 3336 

Fig, 6. Outline and Drilling Plan lor External Res istor 

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 rela:t 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 rm.gnetizer which produces a 
magnetizer which produces a field sufficiently strong 
to saturate both the ma gnet and the frame casting. 
This avoids the necessity of using magne t 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 orderin:g parts , always give the 
complete nameplate data. 
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TYPE DT • 3 R E LAY ___________________________ ____!I.:=L:.:...· �4 1�-5�5�2.1 

. 1 � 0 -32. ScREW 

5PACER FOR 
THIN PAt-1�\..S 

� -16'2>CRE.W 16 (F"OR \�IC\o<.. W"l"EL USE 
16-18 <:>TUD) 

90-32 5CREW 
(..-OR TI·I\CK 
P"-NEL U"£.� 

. I � 0 -32 <;)1\JD) 

TERM\N�L AN D 
MOUNT \ N Gr  Dt:iAI L'S. 

NOTE : ALl.. CIMEWO:.\ONS. 
IW 11-lc..HEE. 

l DI J>-. - 4- HOLE'S FOR 
+ . 190-3'2. MTC:r. SCREW$ 

t 
-I� (JI 

PA.NEL CUTOUT t OR. I L L \  �G­
F"OR SEM \-FLU�\-4 MTG-• 

I I 1 32. 13"2. 
TERM I NA\.. 
N U M9t:R 

PANEL DR\LL \ NG- OR C UTOUT FOR 
PROJE.CT \Ol-t MTG. 

(rR<Jt-tT V IEW) 

57-D- 7901 

F ig. 7. Outline and Drilling Plan for the Type DT-3 Relay in the Type FT2l Case. 
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