
Superoed .. loeua 
Dated NOftmber,lMS INSTRUCTION L£AI'LBT 15-827-7-AZ-A 

MARCB, 1948 WESTINGHousE CoNTROL APPARATUS PAGS 1 

Type AZ Magnetic Time Delay Relays 

For D-C Operation 

INSTRUCTIONS 

FIG. 1--TYPB AZ-IIS REAR CONNECTED RELAY 
(MAXIMUM o .. THREE CONTACTS) (PHOTO 290037) 

APPLICATION 
The Type AZ time delay relays are d-e magneti­

cally operated relays which were specifically designed 
for controlling the accelerating contactors of definite 
time limit acceleration controllers. These relays are 
particularly well suited for application to d-e steel 
mill or marine control. 

RATING 
These relays are available in two frame sizes; the 

small frame is for a short time and the large frame 
is for a long time delay period. 

The main and auxiliary contacts on these relays 
are rated as shown in the table in Fig. 3. 

FIG. 2-TYPJ: AZ-31S FRONT CoNNECTED RELAY 
(MAXIMUM OP FouR CoNTACTS) (PHoTo 290032) 

D-C RATING 

Mu. InterruptiDr 
ContiDuoua Capacity For 

c 
. 

Inductive Coil 
ca;!dt;t. Loads In Volt-

Description Amperes Amperes• 

Main Contact 5 150 

Auxiliary Nonnally 5 150 
Open Contact 

Auxiliary Nonnally 5 150 
Closed Con tact 

• For relays wttb a maio sinale-break normally closed contact. the ma1n 
stationary contact position m� be adjusted for "" inch aap for tbi> 
ratina. -

Additional 

FIG. 3-CONTACT lUTING TABU 

Minimum Time With Muimum Time With 
Relay Time Delay Period RiDr Armature Shim RiDr Cue Only And Cue + 4 RiDgs And 
Frame Initiated By Cue 

Size Coil Circuit Material 
Small Opened Copper 
Small Shorted Copper 
Small Opened Copper 
Small Shorted Copper 

Small Opened Brass 
Small Shorted Brass 
Small Opened Brass 
Small Shorted Brass 

l 

Large Opened Copper 

Thiclmeu 
In Inches 

• • • • • •  0 .  

. . . . . . . .  

.005 Tk. 

.oos Tk. 
• 0 • • • • • •  

• • • • • • •  0 

.OOS Tk. 

.OOS Tk. 
. . . . . . . .  

Mu. Spring 
Pressure• 

%Second 
1% Seconds 

I 

1 

Y.l Second 
%Second 

!1 Second 
Se�ond 

%Second 
!---2 Second 

Second 
•The t1me delay penods wtU be shorter than those acdicated tf the cod ecer111zation tirce is of a very short duration . 

.._ FrG. 4-TDIE DELAY R.ufG• FO• VA&10111 0PEIIATING CoNDITIOifS 

' 

Min. Spring 
Pressure• 

2 Seconds 
3 Seconds 
I Second 
1% Seconds 

1� Seconds 
2% Seconds 

�Second 
176 Seconds 

3!1 Seconds 
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P.t.ca 2 WESTING&ouss CoNTROL APPABATUS 

Type AZ Magnetic Time Delay Relay• 

For D-C Operation 

INSTRUCTION5-Continued 

Relay operating coils are available for either inter­
mittent or continuous service at rated voltage. The 
coil winding and auxiliary contact current carrying 
parts are insulated from the frame for 600 volts. 

The time delay period may be initiated by either 
opening or shorting the coil circuit. The approximate 
time delay ranges for various operating conditions 
are as indicated in Fig. 4. 

CONSTRUCTION 

The Type AZ relays are of exceptionally sturdy 
unit constru�tion and have a knife-edge bearing be­
tween the armature and the frame. They are com­
pletely assembled and tested at the factory before 
shipment. Relay assemblies are available with ter­
minals for either rear or front connection. 

As these relays have a knife-edge bearing and as 
there are very few moving parts, they are mechani­
cally suitable for withstanding a very large number 
of operations. The knife-edge type of bearing is not 
greatly affected by dust or dirt. The ground sur­
faces of the armature, frame and core are plated 
with hard chromium. In addition to providing good 
protection against corrosion and mechanical wear, 
the chromium plating also provides some shim ac­
tion and insures that the time delay period will not 
vary with operation. All contact buttons are fine 
silver and will provide very good mechanical and 
electrical performance. For relays with a main 
contact which also serves as the armature stop, the 
main contact is electrically and mechanically con­
nected to the armature and fra�e. The main con­
tact has a single-break contact gap. 

Only two different hot moulded stationary con­
tact bases are required in the manufacture of all of 

TYPB DBSIGNAnON COMPOSED OF 

t 
Number of Number of Frame 

T� Normally Norm:tJly Size 
Open Closecl (S-Small) 

Desiplation Letters Contscts Contacts (L-Lqe) 

AZ-015 AZ 0 I s 
AZ-225 AZ 2 2 s 
AZ-12L AZ 1 2 L 
AZ-40L AZ 4 0 L 

t On tome �bUes. thu number tncludes the matn contact. 

the various relay combinations. Each of the bases 
is suitable for front or rear connection. The auxiliary 
contacts have double-break contact gaps. 

The contact arrangement and frame size are indi­
cated in the type numbers and letters. The first 
number following the type letters-AZ-indicates 
the number of normally open contacts; the second 
number means the number of normally closed con­
tacts (this number includes the main contact which 
also acts as an armature stop on relay assemblies 
per Fig. 1); and the letter "S" or "L" indicates the 
frame size. The table in Fig. 5 illustrates the 
formation of type designations. 

Single winding coils are used to operate these 
relays. The operating coil can be removed from 
the front of a relay and the only tool usually 
required is a screw driver. It may be necessary on 
some relay assemblies to remove a normally closed 
auxiliary moving contact assembly in order to dis­
engage the armature from the frame. For relay 
assemblies per Fig. 2, the two bolts which hold the 
armature stop bracket to the frame must also be 
removed. 

Provision has been made on the frame and other 
parts so that a shunt may be added to bridge the 
armature knife-edge bearing on assemblies with a 
main contact, if it is desired. 

As these relays are operated by means of a single 
w;inding coil, a non-magnetic spacer is assembled 
between the relay frame and the armature knife­
edge bearing. 

' 

These relays operate upon an inductive time de· 
lay principle and a ring case and copper ring assem­
bly installed between the· coil and the core serves 
as a short-circuited low resistance winding. 

FOR THIS RBLAY BASB I 
Muimum Number Total 

of Normally Number of Weipt 
Normally Normally of Relay 
�en or Closecl Wltb 

Open Closecl losecl Main Coil 
Contacts Contscts Contscts Contsct iD Pouncls 

2 3 3 Yes 7 
4 2 4 No 7" 
2 3 3 Yes 11 
4 2 4 No 11" 

Pte. 5--TYPa LJITTaa AMD N11111aaa DatONAnoN T.uu 

• 
' 

... 
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Type AZ Macnetic Time Delay Relays 

For D-C Operation 
INSTRUCTION5-Contlnued 

OPERATION 
When arelaycoil is energized withad-c voltage that 

is within the operating limits, the armature will be 
attracted toward and will seal against the core pole­
face. The time delay period can then be initiated 
by either opening or shorting the coil circuit. When 
the magnetic field of the coil collapses, a current 
will be induced into the ring case and copper rings 
which are inside the coil and surround the iron core. 
This induced current fiows in such a direction that 
it sustains the magnetic field and holds the arma­
ture closed even after the coil has t>een de-energized. 
When the decaying magnetic field force becomes 
lea than the force of the annature kick-out spring, 
the armature will be released and will move to its 
open position to end the time delay period. This 
operation principle is illustrated in Fig. 6. 

SPRING FOitCE 
!JN,P.JNG 
ARM."m.r 

MAGNETIC I'Oite! ON ARMATURE 
PROOUOED 8Y CURRENT INOUCED \ /IN RING CASE AND COPPER RINGS v WHIN COIL IS O£ENERGIZED 

NET JIORCI ON ARMATURE 
(MAGNETIC MINUS ARMATUIII 
KICKOUT SPRING '0ACI) 

TIME 

ENDMTifC 
DELAY PERIOD 

PIG. �PDAnOif PUJicuu u tm1 Trn AZ Ra.AY 
co- •.s.a.u76) 

AI these relays operate upon an inductive time 
delay principle, they will provide very reliable oper­
ation and consistent time delay periods as the tim­
inc is based upon an electrical phenomenon. The 
timing is not dependent upon a mechanical system 
which is usually subject to wear and change with 
operation. 

The non-magnetic spacer in the magnetic circuit 
provides a unifonn drop-out characteristic and pre­
vents the armature from being held closed by resid­
ual magnetism. 

When a relay is operated by short-circuitini the 
coil, the time delay period is longer than that given 
under similar conditions when the coil circuit is 

' 

opened. This occurs as the coil winding itself acts 
as an additional short-circuited winding. An addi­
tional non-magnetic shim may be added to the 
sealing surface of the armature if it is desired to 
reduce the time delay period to a very low value. 
Tapped holes are provided in the armature of relay• 
assemblies similar to the one shown in Fig. 1 for 
mounting the additional shim. 

When a coil is short-circuited, it must be con­
nected in series with a motor armature or a resistor 
so that the voltage supply will not be short-circuited. 
For the coil connection scheme "B" shown in Fig. 7 
and for US volt operation, a 150 ohm-100 watt 
resistor is generally used in series with the coil. A 
600 ohm-100 watt resistor is usually satisfactory to 
use for 230 volt service. 

Pta. 7-TYPICA&. Col&. Ctacvn c-w"'"Oif DtAoa.uos 
<Owe. ll·B·5176) 

When a relay has a main contact and no normally 
closed auxiliary contacts, the pick-up voltage can be 
substantially reduced by decreasing the armature 
travel and main contact gap. For circuit closing 
applications, the main contact gap may be reduced 
to Y8 or 3{e inch. 

In general, continuously rated operating coils J.re 

used. However, when the energization time s 

extremely short and the coil duty is very tnter· 
mittent, it is recommended that an intermittentiv 
rated coil be used so that the full time delay penod 
can be obtained. The use of an intermittently rated 
operating coil will also decrease the armature p!ck­
up time or the time from the coil energization •Jnttl 
the armature seals against the core. 
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P.t.oa 4 

Type AZ Mapetlc Time Delay Relaya 

For D-C Operation 

INSTRUCTIONs-continued 

ADJUSTMENTS 

The time delay period of a relay can be varied by 
adjusting the armature kick-out spring force; the 
time varies inversely with the pressure. The time 
delay period can also be more effectively changed 
by varying the number of copper rings in the ring 
case which surrounds the iron core. 

The effect of varying both the spring pressure and 
the number of copper rings in the ring case is 
shown in Fig. 8 for one particular set of operating 
conditions. Refer to the table in Fig. 4 for the time 
delay periods given by other operating conditions. 

CO�l" "lNG CAS( 

0 

SHCRT-GIRCUmNG COPPER ASSEMBLY 

To change the time delay period by varying the 
number of rings in the ring case, the armature 
aaembly must be removed. 

For relays similar to the one shown in Fig. 1, this 
can usually be done without any tools except 
a screw driver by compressing the armature kick­
out spring until the ends of the spring stud yoke 
which engage in the slots in the top bearing 
plate are free of the plate as shown in Fig. 9; 
the complete armature assembly can then be 
removed by pulling it in a forward direction. 
If the particular relay assembly has a shunt around 
the knife-edge bearing or has a normally closed 
auxiliary contact, the moving contact assembly and 
shunt must be removed before any attempt is made 
to remove the arma� assembly. 

Pro. 9-�Y wn11 Till SPUNG STW You OISIINGAGED •- Till 
SLCrlllll nil TOP BLUIIIG l'u.tl (PIO-ro 291691) 

A spring clip which snaps over and into a groove 
in the core holds the ring case in place. It also 
serves as a handle or bail for pulling the ring case 
assembly out of the coil. THE COIL MOUNT­
ING SCREW SHOULD ALWAYS BE LOOS­
ENED AND THE RING CASE SPRING CLIP 
DIS-ENGAGED FROM THE GROOVE IN THE 
CORE BEFORE ANY ATTEMPT IS MADE TO 
REMOVE THE COPPER RING CASE As­
SEMBLY. 

Copper rings may be added or removed through 
the rectangular slot in the surface of the ring 
case as shown in Fig. 10. A maximum of four 
copper rings can be inserted into the copper or brass 
ring case. 

• 

PIG, I�VIKW SIOWiliO THI l'"laTIOif oa RIMOYAI. or A COPPU R lNG FROM Till RING CAll TO CIL\tfOIIITHI TIM& P1a100 (PHOTO 19,099) 

MAINTENANCE 

Failure to Operate-Failure of a relay to operate 
may be caused by the coil circuit being open. r ·� ;\ er 
failure or low voltage, or mechanical interre�··;.ce 
Failure of a relay armature to be released rna v �-=; :.�! t 
from the coil cireuit being energized, mechan:c:d 
interference, or a broken armature kick-out s::>:<r: . ..: 

' 
• 
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Type AZ MaP�etic Time Delay Relaya 

For D-C Operation 

INSTRUCTION5-Contlnued 

Contact Pressure-With a main contact gap of 
34 inch, the main contact pressure can be varied 
between the limits of 1 to 2.5 pounds by changing 
the length of the annature kick-out spring. The 
auxiliary contact pressures should be approximately 
4 ounces initial and 6 ounces final. 

· 

Contact Gap and Overtravel-In general, the 
main stationary contact should be. set for 34 inch 
gap. The main contact gap is the distance between 
the stationary and moving contacts when the arma­
ture is in the sealed or closed position. The auxiliary 
contacts should have a total gap of � inch (two 
gaps irr series) and from §U to �inch over-travel. 
The �inch auxiliary contact gap can be obtained 
on relays with a main contact only when the main 
contacts are adjusted for 34 inch gap. 

Contact Replacement-The contacts should be 
replaced when they become severely burned or 
worn away. In general, the auxiliary contacts 
should be replaced when the overtravel decreases 
to � inch. Moderately burned and blackened silver 
contacts usually do not require replacement or 
dressing as the discolored surface is usually still a 
good conductor. The auxiliary moving contacts 
should move freely in their guides and on their 
guide pins. To remove the auxiliary stationary con-

' 

tacts, the studs or screws which hold them to the 
moulded base must be removed. This can usually 
be done easiest by removing the complete base 
assembly from the relay. 

Lubrication is not required on the contacts. The 
use of oil or grease is vezy undesirable as it helps to 
collect dirt and dust. 

Frame and Armature-For proper operation and 
to secure consistent time delay periods, the frame 
and armature sealing surfaces must be as clean as 
possible. Any dirt or foreign matter in the magnetic 
circuit will decrease the maximum possible time 
delay period. The knife-edge bearing does not re­
quire any lubrication. 

Coil Replacement-In order to .remove the coil, 
the armature assembly should be removed as previ­
ously described under the paragraph heading of 
''ADJUSTMENTS." After the coil mounting screw 
has been removed, the copper ring case assembly 
can be removed by disengaging the spring clip which 
snaps over and into a groove in the core. The spring 
clip can be used as a bail or handle for pulling the 
ring case assembly out of the coil. After the leads 
to the coil terminals have been disconnected, the 
coil can be removed by pulling it in a forward 
direction. 

Weatin�houae Electric Corporation 

Printed in U.S.A. 
General Control Division 

Asheville, N.C. 28813 

-----
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