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Westinghouse 
TYPE BL THERMAL OVERLOAD RELAY 

INSTRUCTIONS 

CAUTION 

Before putting relays into service, 
remove all blocking which may have been inserted 
for the purpose of securing the parts during 
shipment, make sure that all moving parts oper­
ate freely, inspect the contacts to see that 
they are clean and close properly, and operate 
the relay to check the settings and electrical 
connections. 

APPLICATION 

The Type BL Relay is used for thermal 
overload and instantaneous overcurrent protec­
tion of transformers, a-c or d-e motors, and 
generators. The Thermal element is the "replica" 
type and has a time - current characteristic 
closely approximating the average heating curves 
of electrical apparatus. Its characteristics 
prevent the protected equipment from being S'lb­
jected to overloads of such magnitude or dura­
tion as to cause them to reach a dangerous tem­
perature, but at the same time permit the 
utilization of the inherent thermal c�pacity of 
the apparatus in carrying intermittent overloads 
which will not cause the windings to become 
overheated. As its operation depends upon the 
rate of heat generation in a heater winding 
within the relay, it may be used for.either a-c 
or d-e applications. It is ordinarily connected 
in the secondary circuit of a suitable current 
transformer in a-c applications. 

S�nce the voltage drop across the 
relay must be within a range of about 2 to 5 
volts at full load on the protected machine, 
customary shunts rated in millivolts are un­
suited ror d-e ap plications. However, the drop 
across a portion of the protected circuit, such 
as the interpole field winding of a machine, 
sometimes can be utilized as a source of energy 
for the relay. 

CONSTRUCTION AND OPERATION 

The single element Type BL Relay con­
sists of a heater element,an instantaneous over­
current element, and two operation indicators 
when mounted in the standard or Type FT Cases. 
The operation indicators are omitted when the 
relay is in the small case of figure 14. 

The double element Type BL Relay con­
tains two heater elements, two ihstantaneous 
elements, and three operation indicators. These 
are mounted in the standard and Type FT Cases. 

Heater Element 

Two heater coils and a bi-metallic 
coil spring are enclosed in a polished metal 
shell. The outer end of the spring is station­
ary and the inner end is fastened to a shaft 
which projects thru one end of the metal housing 

'An arm connected to the outer end of the shaft 
carries the moving contacts. 

The stationary make contacts are 
mounted on a Micarta block which in turn is 
fastened to a segment of a slotted circular disc 
on the end of the housing. This disc and the 
contacts may be moved by loosening the locking 
screw and turned to various contact spacing or 
settings as indicated by the scale on the end of 
the metal housing. Bridging type silver con­
tacts are used with the bridge as the moving 
contact. 

Where a break contact is required an­
other bridging contact is added to the moving 
arm and a second set of stationary contacts are 
mounted on another slotted disc segment. Both 
front and back contacts are adjustable inde­
pendently but are held in position by the same 
locking screw. 

The heat generated by the current in 
the heater coils causes the bi-metallic spring 
to rotate the shaft with temperature variation. 
There is a time lag between the generation of 
the heat in the heater element and its transfer 
to the spring, and the time required to move the 
contacts over a fixed arc is dependent upon the 
magnitude and duration of the overload current 
in the machine terminals. 
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leads of the two heater coils 
to a tap block with links so 
may be used alone or in para-

required. 
Instantaneous Element 

This is a small solenoid type element. 
A cylindrical plunger moves up and down on a 
vertical guide rod in the center of the sole­
noid coil. This guide rod is rastened to the 
stationary core which in turn screws into the 
element frame. A silver disc is fastened to the 
moving plunger thru a helical spring. When the 
coil is energized, the plunger moves upward 
carrying the silver disc which bridges three 
conical shaped stationary contacts. After the 
contacts close the plunger moves slightly 
farther before seating against the stationary 
core. This assures positive contact pressure. 

A Micarta disc on a threaded bushing 
is assembled on the lower portion of the guide 
rod and is locked in place by a nut. Its po­
sition determines the de-energized position of 
the plunger and therefore the pickup current of 
the element, as indicated by the graduated scale 
beside the disc. 

Operation Indicator 

The operation indicator is a small 
solenoid coil connected in the trip circuit. 
When the coil is energized, a spring-restrained 
armature releases the white target which falls 
by gravity to indicate the completion of the 
trip circuit. The indicator is reset from out� 
side the case by a push rod in the cover or 
cover stud. 
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TYPE BL RELAY 

ReM< \hew 

Figure 1 

E..:Te.llNfi\� �14U"'Tilrrl4 
RE� �TOll WHEN 0�0 

Internal Wiring Diagram of the Single Element 
Type BL Relay With Front and Back Contacts in 
the older Type Case of Figure 14. The Relay 
with Front Contacts Only has the top Two Ter­
minals Omitted. 

CHARACTERISTICS 

The two heater coils are brought out· 
to four link screws numbered 1, 2, 3 and 4. One 
coil is between 1 and 3 and the other between 2 
and 4. Link screw 1 is connected to one relay 
terminal, and link screw 4 to a second terminal 
through the instantaneous element coil. The 
arrangement of the two links for various opera­
ting conditions is as follows: 

Current 
Setting 

No. 

1 
2 
3 
4 

*Current 
Tap Value 

Operating In 
Conditions Amperes 

Coils in series 
One Coil 
Second Coil 
Coils in 
Parallel 

2.5 
3.2 
3-9 
s.o 

Link 
Position 

Both Between 2 & 3 
Both Between 3 & 4 
Both Between 1 & 2 
One Between 1 & 2, 
One Between 3 & 4. 

*The current required to deflect the 
contacts to the No. 10 scale position with the 
mavin§ contacts at 0, and an ambient temperature 
of 25 C. These values are the current tap value 
referred to on the curves. 

Tap 5 is connected to both link screws 
1 and 4 so that the heater element may be short 
circuited while changing links with the relay 
in service to prevent open circuiting the cur­
rent transformers. A tap screw in a spare hole 
is available for the purpose. Inserting this 
tap screw in tap 5 does not make the instantan­
eous element inoperative. 

The circular stationary contact set­
ting scale of the heater element has main di­
visions numbered from 0 to 10 inclusive. Be­
tween the main divisions are five sub-divisions 
corresponding to 0. 2 main division. 

When both make and break contacts are 
supplied the maximum spacing between the two 
sets is 8 main divisions. 

The instantaneous element has a 
vertical scale graduated from 6 to 50 amperes. 

HI- FLEX 
�PR.ING 

I NSTAN. T Rl P 
ATlACH. OPE:RATION 

INDICA10R 

TERMINAL 

CONNf.CTION 

POST-__;.--�D----;;o'tl,c.---.I.W-I-+---t, �:� J�i�f�Tim 
I TAP"5 

I 
\ 

FRONT YtE.W 

Figure 2 

LINK 

Internal Wiring Diagram of the Single Element 
Type BL Relay with Front and Back Contacts in 
the Standard Case. The Relay With Front Con­
tacts Only has Terminals 3 and 4 Omitted. 

The values indicate the pick-up cur- · 

rent when the Micarta disc is opposite the scale 
division and when the element is in correct ad­
justment. 

The contact rating of the elements are 
as follows: 

Element 

Heater 
Heater 
Instantaneous 
Instantaneous 

Control 
Voltage 

125 v. d-c. 
125 v.a-c. 
125 v.d-c. 
125 v. a-c. 

Control Capacity in 
Amperes 

Will Break Will Close 

o.s 
2. 0 
1.5 
s.o 

3-0 
3. 0 
s.o 
s. o 

The make contacts of the two elements are con­
nected in parallel between the relay terminals 
for the relays in the small case of figure 1. 
The trip circuit arrangements of the relays in 
the standard and Type FT Cases are shown in fig­
ure 6. 

The operation indicator normally 
supplied in the standard and Type FT Case relays 
will pick-up at 1.0 amperes d-e. 

The time-current characteristics of 
the type BL Relay starting from the cold con­
dition are shown in figure 7. The current ne­
cessary to deflect the moving contacts to 
various scale positions for the different taps 
are shown in figure 8. Figures 10 to 12 show the 
time-current characteristics of the relay when 
an overload is applied after it has been carry­
ing a continuous normal load long enough for the 
temperature to become constant. Figure 9 shows 
the time required for the contacts to open after 
they have been closed on the No. 10 scale po­
sition by overload, and fo1· the contacts to 
reset from that posit�on. All of these curves 
apply for an ambient temperature of 25°C. 

The relay curves show the time-current 
characteristics up to soo% of the ccrrent set­
ting. Current settings No. 1, 2, and 4 will 
stand this overload for the time necessary for 
the moving contacts to deflect to No. 10 scale 
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TYPE BL RELAY 

t"'STANTANEOUS T�IP A.TTAC.H. 
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. . . z. • . . . 364 . a. . . . . • &.2. 
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�:��R������� �:.�E::.T "f�T�:����e��Cl'i ��il��.:-��M�C�Jt£W 
ALWAYS REPLACE. THIS. &c.R:EW AFTER TH&. CURRENT SETTING t:t CHANGeD. 

Figure 3 
Internal Wiring Diagrams of the Double Element 
Relay with Front and Back Contacts in the 
Standard Case. The Relay with Front Contacts 
Only has Terminals 3 and 4 and Associated Cir­
cuits Omitted. 

position without being injured, but it is not 
advisable to subject the relay to more than 400% 
of the current setting on setting No. 3 for the 
time required to deflect the contacts to the 
No. 10 position. This setting employs the inner 
section of the winding alone, and the watts per 
unit length of winding are greater than for any 
other condition. It should be remembered, how­
ever, that 400% of the current setting will 
usually represent 600% or 700% of the full load 
current of the protected apparatus, and 500% of 
the current setting represents 700% to 900% of 
the full load- current. 

RELAYS IN TYPE FT CASE 

The type FT cases are dust-proof en­
closures combining relay elements and knife­
blade test switche$ in the same case. This com­
bination provides a compact flexible assembly 
easy to maintain, inspect, test and adjust. 
There are three main units of the type FT case : 
the case, cover, and chassis. The case is an 
all welded steel housing containing the hinge 
half of the knife-blade test switches and the 
terminals for external connections. The cover 
is a drawn steel frame with a clear window which 
fits over the front of the case with the switch­
es closed. The chassis is a frame that supports 
the relay elemen�s and the contact jaw 
half of the test switches. This slides in and 
out of the case. The electric connections be­
tween the base and chassis are completed through 
the closed knife-blades. 

Removing Chassis:-To remove the chassis, first 
remove the cover by unscrewing the captive nuts 
at the corners. There are two cover nuts 
on the S size case and four on the L and M size 
cases. This exposes the relay elements and all 
the test switches for inspection and testing. 
The next step is to open the test switches. 
Always open the elongated red handle switches 
flrst before any of the black handle switches or 
the cam action latches. This opens the trip 
circuit to prevent accidental trip out. Then 
open all the remaining switches. The order of 
opening the remaining switches is not important. 
In opening the test switches they should be mov­
ed all the way back against the stops. With all 
the switches fully opened, grasp the two cam 

OPERATION INDICATOR 

COVER OPERATED 
SWITCH WHEN USED 

Figure 4 

TEST SWITCH 

INSTANTANEOUS TRIP 
ELEMENT 

TO RELAY 
CURRENT TEST JACK 

:rOBASE TERMS 

Interndl Schematic of the Single Element Relay 
With Front and Back Contacts In the Type FT 
Case. The Relay with Front Contacts Only has 
Terminals 3 & 4 and Associated Circuits 
Omitted. 

action latch arms and pull outward. This re­
leases the chassis from the case. Using the 
latch arms as handles, pull the chassis out of 
the case. The chassis can be set on a test 
bench in a normal upright position as well as on 
its top, back or sides for easy inspection, 
maintenance and test. 

After removing the chassis a duplicate 
chassis may be inserted in the case or the blade 
portion of the switches can be closed and the 
cover put in place w ithout the chassis. The 
chassis operated shorting switch located behind 
the current test switch prevents open circuiting 
the current transformers when the current 
type test switches are closed. 

When the chassis is to be put back in 
the case, the above procedure is to be followed 
in the reversed order. The elongated red handle 
switch should not be closed until after the 
chassis has been latched in place and all of the 
black handle switches closed. 

Electrical Circuits : -Each terminal in the base 
connects thru a test switch to the relay 
elements in the cha.Bsis as shown on the internal 
schematic diagrams. The relay terminal is iden­
tified by numbers marked on both the inside and 
outside of the base. The test switch positions 
are identifiea by letters marked on the top and 
bottom surfa�e of the moulded blocks. These 
letters can be seen when the chassis is removed 
from the case. 

The potential and control circuitB 
thru the relay are disconnected from the ex­
ternal circuit by opening the associated test 
switches. Opening the current test switch 
short-circuits the current transformer secondary 
and disconnects one side of the relay coil but 
leaves the other side of the coil connected to 
the external circuit thru the current test jack 
jaws. This circuit can be isolated by insert­
ing the current test plug (without external con­
nections), by inserting the ten circuit test 
plug, or by inserting a piece of insulating 
material approximately 1/3211 thick into the cur­
rent test jack jaws. Both switches of the cur­
rent test switch pair must be open when using 
the current test plug or insulating material in 
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TYPE BL RELAY 
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Figure 5 
Internal Schematic of the Double Element Relay 
With Front and Back Contacts. 

this manner to short-circuit the current trans­
former secondary. 

A cover operated switch can be sup­
plied with its contacts wired in series with the 
trip circuit. This switch opens the trip cir­
cuit when the cover is removed. This switch can 
be added to the existing type FT cases at any 
time. 

Testing:-The relays can be tested in service, in 
the case but with the external circuits isolated 
or out of the case as follows: 

Testing In Service:-The ammeter test plug can be 
inserted in the current test jaws after opening 
the knife-blade switch to check the current thru 
the relay, This plug consists of two conducting 
strips separated by an insulating strip. The am­
meter is connected to these strips by terminal 
screws and the leads are carried out thru holes 
in the back of the insulated handle. 

Voltages between the potential cir­
cuits can be measured conveniently by clamping 
#2 clip leads on the projecting clip lead lug on 
the contact jaw. 

Testing In Case:-With all blades in the full 
open position, the ten circuit test plug, can be 
inserted in the contact jaws. This connects the 
relay elements to a set of binding posts and com­
pletely isolates the relay circuits from the ex­
ternal connections by means of an insulating 
barrier on the plug. The externa-l test circuits 
are connected to these binding posts. The plug 
is inserted in the bottom test jaws with the 
binding posts up and in the top test switch jaws 
with the binding posts down. 

The external test circuits may be made 
to the relay elements by #2 test clip leads in­
stead of the test plug. When connecting an e x­
ternal test circuit to the current elements 
using clip leads, care should be taken to see 
that the current test jack jaws are open so that 
the relay is completely isolated from the exter­
nal circuits. Suggested means for isolating 
this circuit are outlined above, under "Electri­
cal Circuits. 1� 

Testing Out of Case:-With the chassis removed 
from the base, relay elements may be tested by 
using the ten circuit test plug or by #2 test 

SINGLE. ELEME.NT RELAY OOU&LE ELEMENT RE.LA..Y 

SCHEMATIC !NTERNA.L CONNECTIONS -RI:AR V'EW 

INSTANTANEOUS 

�--:r· 
I I 
L _____ _j 

A 
SCHEMATIC 15XTERNAL TRIP CIRCUIT CDNNECTIO>JS- RI:AR VIEW 

A-CIRCUIT BREAKER TRIPPED BY EITHE.R THE. INSTANTANE.OUS OR. 
THERMAL CONTACT WITH SE:PARA"TE OPERATION INDICA'TOQ.S. 

B-INSTA.NTANEOUS CONTACT TO TR IP THE. BR.E:AKE.R WITH OPE.Q.A'TION 
lNDICATOR TO INDICATE; THERMAL CONTACT USED FOR ALARM 
WITH ITS OPERATION INDICATOR MADE. INDPERATI"E BY _,UMPER 

AS SHOWN 001"TED. 

C- WHERE INSTANTANEOUS CONTACT IS NOl" USE..D AND THERMAL-. 
CONTACT OOE.S NOT RE�UIRE. OPERATION INDICATOR. 

Figure 6 
Schematic Trip Circuit Connections for Various 
Applications of Single and Double Element Type 
BL Relays in the Standard Cases. 

clip leads as described above. The factory 
calibration is made with the chassis in the case 
and removing the chassis from the case will 
change the calibration values by a small percen­
tage. It is recommended that the relay be check­
ed in position as a final check on calibration. 

INSTALLATION 

The relays should be mounted on 
switchboard panels or their equivalent in a lo­
cation free from dirt, moisture, excessive vi­
bration and heat. Mount the relay vertically by 
means of the two mounting studs for the standard 
cases and the Type FT projection case or by 
means of the four mounting holes on the flange 
for the semi-flush type FT case . Either of the 
studs or the mounting screws may be utilized for 
grounding the relay. The electrical connections 
may be made direct to the terminals by means of 
screws for steel panel mounting or to terminal 
studs furnished with the relay for ebony 
asbestos or slate panel mounting. The terminal 
studs may be easily removed or inserted by lock­
ing two nuts on the studs and then turning the 
proper nut with a wrench. 

SETTINGS 

There are two settings to be made on 
the relay. They are as follows: 

1. Instantaneous element- Set the element 
for a pick-up current slightly above the maximum 
current which the apparatus may receive in nor­
mal service, as for example, the starting cur­
rent of motor or the magnetizing inrush current 
of a transformer. This setting is made by mov­
ing the Micarta disc to a point opposite the de­
sired pick-up current value indicated on grad­
uated scale. After the setting is made lock the 
disc in place by means of the locknuts. 

2. Heater Element- The setting of the 
heater elment requires a time-current heating 
curve of the equipment to be protected. With 
this curve the procedure is to select a relay 
heating curve from the figures which most 
closely approaches the equipment curve but which www . 
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TYPE BL RELAY 
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Figure 7 Figure 8 Figure 9 
Typical Time-Current Curves 
of the Type BL Relay With No 
Initial Load. 

Typical Current-Deflection 
Curves of the Type BL Relay 
for Steady-State Conditions. 

Typical Time-Current Curves 
of the Type BL Relay on Re­
setting from No. 10 Scale 
Position After Overload. 

will permit the relay to operate just before the 
equipment reaches the temper11.ture indicated by 
the heating curve. The relay curve approximates 
the typical apparatus heating curves most 
closely at the moderate overloads which usually 
occur, and in order to obtain a sufficiently 
long delay at these moderate overloads it may be 
necessary to use a setting which gives fairly 
slow operation at high overloads. If the in­
stantaneous element cannot be used at the higher 
currents (as in the case of motors which take a 
very high starting current), then the use of a 
long-time-delay type CO relay in conjunction 
with the Type BL Relay is recommended. The type 
CO Relay should be set to pick up �t about 250% 
to 300% of full load. 

The setting of the heater element is 
best explained by the use of examples. There 
are two cases to be considered, one with the 
electrical apparatus carrying an intermittent 
load and the second, with a continuous load. 

CASE I - Intermittent Load 

To set the relay to protect a machine 
carrying an intermittent load, Figure 7 should 
be used. Assume that the secondary current for 
100% load on the machine is 2.6 amperes, and 
that it will stand 175% load for 30 minutes. Let 
the No. 2 current tap be used. The current 
equivalent to 175% load is 4.55 amperes, which 
is 142� of the No. 2 current tap rating. Refer­
ence to Figure 7 and interpolation between the 
curves for contact settings No. 8 and No.lO 
shows.that the otationary contacts should be set 
at the 9.� position. It should be noted that it 
would also be possible to use the No. 3 current 
setting with a stationary contact setting 
No. 6.5. However, it is preferable to use a 
stationary contact setting of 7.0 or more, since 
this reduces the error which might be caused by 
differences between the ambient temperatures of 
the machine and the relay. 

CASE II - Continuous Load 

To illustrate a case where the machine 
is carrying a continuous normal load but is 
occassionally subjected to overloads, assume 
that 100% load current is 2.6 amperes as before, 
but that the machine carries only 80% of its 
normal load continuously. This represents a cur­
rent of 2. 08 amperes. It will be assumed that 
the No. 1 current tap can be used. Reference to 
Figure 8 shows that the moving contacts will 
stand at the 7.1 position with continuous cur­
rent of this value. Let it be assumed that the 
machine will carry 150% of its rating for 30 
minutes if the overload occurs after the machine 
has been running continuously. This overload is 
equivalent to 3-9 secondary amperes, or 156% of 
the current tap value. Reference to Figure 12 
will show that a time-delay of 30 minutes cannot 
be obtained for this condition, so the.No. 2 
current tap will be tried. Figure 8 shows that 
the moving contacts will stand at about the 4.8 
scale position for the continuous normal load. 
The 150% overload represents 122% of the No. 2 
current tap rating, and examination of Figures 
10 and 12 (since the contacts are standing be­
tween the No. 4 and the No. 6 positions) show 
that the stationary contacts should be set at 
about the No. 9.6 position. 

CASE III - General 

When setting the relay, the position 
of the 0 line on the graduated scale plate should 
be noced. This line should be in a vertical po­
sition directly over the lower screw which holds 
the plate. With the plate in this position the 
center line of the moving contact arm should lie 
directly over the 0 mark with no current in the 
relay and with an ambient temperature of 25°C. 
With a different ambient temperature, the con­
tact arm should stand one scale subdivision a­
head or behind the 0 mark for every 2.5°C, that 
the ambient temperature is above or below 25°C. 
In case it is necessary to change the position 
of the contact arm, the set screw which holds it 
in place on the shaft should be tightened very 
securely after making the change. 
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Figure 10 Figure 11 Figure 12 
Typical Time-Current Curves 
of the Type BL Relay with the 
Contacts Maintained at the 
No. 4 Sc�le Position by Con­
tinuous Current Before Over­
load is Applied. 

Typical Time-Current Curves of 
the Type BL Relay With the Con­
tact Maintained at the No. 8 
Scale Position by Continuous 
Current Before Overload is Ap­
plied. 

Typical Time-Current Curves of 
the Type BL Relay With the Con­
tacts Maintained at the No. 6 
Scale Position by Continuous 
current before Overload is Ap­
plied. 

In setting the stationary contacts, 
the short radial edge of the plate to which the 
contact block is mounted is located directly 
over the desired scale division. When the mov­
ing contact is touching the stationary contacts 
the center of the Micarta arm which carries the 
moving contact will be directly over this same 
scale division. 

While the relay characteristic curves 
shown are average curves and apply to any of the 
four current settings, curves taken on any par­
ticular relay and at any particular current 
setting will usually check the curves shown 
within 10%. Greater uniformity is obtained ·with 
currents of 175% and above than with currents 
slightly above 100%, of course, since any 
friction in the relay has less effect. Any par­
ticular relay will repeat its characteristic 
curves very consistently, so that if the best ac­
curacy is desired the relay should be adjusted 
by trial for a given time-delay at &arne im­
portant current value. However, the thermal 
characteristics of the apparatus to be protected 
are seldom known with any great accuracy, and a 
sufficient factor of safety should be allowed to 
provide for reasonable variations in the relay 
timing also. 

The Type BL relay should be located 
so that it is subjected as nearly as possible to 
the same temperature conditions as the equipment 
which it protects. The relays should not be 
mounted where it will be subjected to a draft of 
air from a fan or blower, or where it will be 
affected by heat from resistors or other 
sources. Typical external connections are shown 
in figure 13. 

ADJUSTMENTS & MA INTENANCE 

The proper adjustments to insure cor­
rect operation of this 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 re­
pairs, or if it is desired to check the adjust­
ments at regular maintenance periods, instruct­
tions below should be followed: 

All contacts should be periodically 
cleaned with a fine file. 8#1002110 file is re­
commended for this purpose. The use of abrasive 
material for cleaning contacts is not recommend­
ed, because of the danger of embedding small 
particles in the face of the soft silver and 
thus impairing the contact. 

Heater Element 

The relay should be allowed to stand 
in the test room two or three hours before mak­
ing any of the following tests in order to be 
sure that it is at room temperature internally. 
Measure the resistance between the current term­
inals with both links connected between taps 3 
and 4. This should be 1.52 to 1.64 ohms. The 
resistance measured with both links between taps 
1 and 2 should be 0.92 to 0.99 ohm. With both 
links removed from the relay the resistance 
measurement should indicate an open circuit. 

Rotate the moving contact to the #10 
position by hand and observe whether the arm 
moves freely without binding of the shaft. Con­
nect the contact terminals to an indicating cir­
cuit. The contacts should not open more than 
0.25 ampere at 110 volts, d-o when testing. 
Connect the heater circuit across 115 volts 60 
cycles, with suitable resistance to'adjust che 
current for the tests that follow. The moving 
contact at room temperature should rest in a 
vertical position with the center of the Micarta 
arm directly above the 0 mark of the graduated 
scale. The stationary contact should be at the 
#10 scale position in the front contact relay, 
and at the #8 position in the front and back 
contact relay, in order that the moving contacts 
can start from the 0 position. Connect both 
links between taps 3 and 4 and adjust the resis­
tor so that 6.4 amperes i'low thru the relay. The 
time for the moving contact to reach the various 
scale positions should be approximately as 
follows: 

- 6 -

Scale Divisions 
#2 
#4 
#6 
#8 
#10 

Time (minutes ) 
5-5 
8.0 

10.25 
12.75 
15.25 www . 
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Figure 13 
Typical Diagram of External Connections for the 
Type BL Relay Used to Protect A Machine Against 
.Excessive Temperatures When Running Three Phase 
or Single Phase. 

Allow the relay to cool to room tem­
perature and repeat the timing run as above with 
both links between taps 1 and 2 and with 7.8 am­
peres thru the relay. The timing should be 
within the limits given above. For either test, 
the front and back contact relay can only be 
timed to the #8 scale position. 

After completing the above tests, the 
moving contact should be located on the shaft so 
that when the relay is at a temperature of 25° 
C., the center line of the Micarta arm will be 
directly over the 0 mark. For every five de­
grees C. above 25 degrees C., the contacts 
should be moved two small scale divisions above 
the 0 mark. Conversely, for every five degrees 
below 25 degrees C., the contacts should be mov­
ed two small scale divisions back of the 0 mark. 
After adjusting the position of the moving con­
tacts described, tighten the set screw as tight­
ly as possible. This is important as otherwise 
the contact arm may slip on the shaft, when the 
contacts are closed by a heavy overload. 

If the heater element is tested under 
very heavy overloads caution should be employed 
to open the current circuit as soon as the con­
tacts close, since the winding of the thermal 
element might be injured if subjected to over­
load for a somewhat longer period. Some smoke 
may also be noticed coming from the therma� ele­
ment at 400% or 500% of the current tap setting 
and any moisture which happens to be inside the 
relay will condense on the inside of the cover. 
These conditions do not indicate any defect. The 
thermal element is insulated with asbestos and 
mica and is designed to operate without injury 
even with the winding red-hot. However, traces 
of the binder which is used in the insulation 
may remain even after the thermal element is 
thoroughly baked during manufacture, and this 
may produce noticeable smoke on long heavy over­
loads. 

It may occur, also, that if the con­
tacts have been deflected to the #10 position 
several times on overloads of 400% or 500% the 
bi-metallic spring will show a slight set. 
This will be indicated by the moving contact 
arm standing slightly back of the 0 point at 
25°C. This will not be sufficient to affect 
the timing seriously, but it can be corrected 

- 7 -

Figure 14 

US£ TERMI/V�L & 
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Outline and Drilling Plan for the Older Type 
Case (Wiring per Figure 1). For the Relay 
With Front Contacts Only, Omit the Top Two 
11/16 inch Holes. For Reference Only. 

by loosening the set screw in the moving con­
tact arm and readjusting its position on the 
shaft. 

INSTANTANEOUS ELEMENT 

Remove the tap screw from the sp&re 
hole and insert in the No. 5 tap. Next remove 
the plunger core and see that the top of the 
plunger is clean. Reassemble the-plunger, and 
adjust the position of the core screw so that 
when the contacts are closed the plunger butts 
against the stop with the spring half compress­
ed. With a 1/32 inch contact separation, the 
contacts should pick-up at 6 amperes, 60 cycles. 
If the plunger does not pick-up and seal in at 
this current, adjust the core screw so that it 
will and yet :!'.ave sufficient compression of the 
spring to prevent sticking. Test for sticking 
after 50 amperes has been passed thru the coil. 
After all' ·adjustments have been made, return 
the tap screw from the No. 5 position to the 
spare hole. 

OPERATION INDICATOR 

Adjust the indicator to operate at 1.0 
ampere d-e. Gradually applied by loosening the 
two screws on the under side of the assembly, 
and moving the bracket forward or backward. If 
the two helical springs which reset the armature 
are replaced by new springs, they should be 
weakened slightly by stretching to obtain the 1 
ampere calibration. The coil resistance is ap­
proximately 0.16 ohm. 

RENEWAL PARTS 

Repair work can be done most satisf�c­
torily at the factory. However, interchangeable 
parts can be furnished to the customers who are 
eq�ipped for doing repair work. When ordering 
parts, always give the complete nameplate data. 

ENERGY REQUIREMENTS 

The burdens of one heater element and 
one instantaneous element in series at 5 
amperes 60 cycles is as follows: 

Tap Continuous Watts Volt Amperes Power 
Rating Amp. Factor 

2.5 2.5 64.0 64.0 00 
s.o s.o 16.0 16.0 00 www . 
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Figure 15 
Outline & Drilling Plan for the Standard Projection Type Case. (See The Internal 
Diagrams for the Terminals Supplied. )· For Reference Only .. 
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Figure 16 
Outline & Drilling Plan for the SlO Semi-flush Type FT Case. 
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Firure 17 
Outline & Drilling Plan for the SlO Projection Type FT Case. (See the Internal 
Schematic for the Terminals Supplied. ) For Reference Only .. 
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'TYPE BL THEill.W.L OVERLOAD. RELAY 
'·· 

4Jr'\ 
INSTRUCTIONS 

. 
�' . ':.;. 4c 

CAUTION 

Before putting relays into service; 
remove all blocking which may have been inserted 
for the purpose of securing the part.s during 
shipment, make sure that all moving parts oper­
ate freely, inspect the contacts to see that 
they are clean and close properly, and operate 
the relay to check the settings and electrical 
connections. 

APPLICATI ON 

The Type BL Relay is used for thermal 
overload and instantaneous overcurrent protec­
tion of trans�rmers, a-c or d-e motors, and 
generators. The Thefrmal element is the "replica" 
type and has a time - current characteristic 
closely approximating the. average heating curves 
of electrical apparatus. Its characteristics 
prevent the protected equipm�t from being eub­
jected to overloads of such magnitude or dura­
tion as to cause them to reach a dangerous tem­
perature, but at the same time permit the 
utilization of the inherent thermal capacity of 
the. apparatus in carrying intermittent overloads 
which will not cause the windings to become 
overheated. As , its operation depends upon the 
rate of heat generation in a heater winding 
within the relay, it may be used for either a-c 
or d-e applications. It is ordinarily connected 
in the secondary circuit of a suitable current 
transformer in a-c applications. 

Since the voltage drop across the 
relay must be within a range of about 2 to 5 
volts at full load on the protected machine, 
customary shunts rated in millivolts are un­
suited for d-e applications. However, the drop 
across a portion of the protected circuit, such 
as the interpole field winding of a machine , 
sometimes can be utilized as a source of energy 
for the relay. 

CONSTRUCTION AND OPERATION 

The single element Type BL Relay con­
sists of a heater element,an instantaneous over­
current element, and two operation indicators 
when mounted in the standard or Type FT Cases. 
The operation indicators are omitted when the 
relay is in the small case of figure 14. 

The double element Type BL Relay con­
tains two heater elements, two instantaneous 
elements, and three operation indicators. These 
are mounted in the standard and Type FT Cases. 

Heater Elenent 

Two heater coils and a bi-metallic 
�oil spring are enclosed in a polished metal 
shell. The outer end of the spring is station­
ary and the inner end is fastened to a shaft 
which project::- thru one end of the metal housing 
An arm connected to the outer end of the shaft 
carries the mdving contacts. 

-�··, 
{ '· 

. , .,, . -· ,The :stationary make contacts are 
mciunted on :'a'llica.rta block which in turn is 

·fastened to a segment of a. slotted circular disc 
on the •nd ot the housing. This'disc and the 
contacts inay"·mt moved-by loosening the locking 
screw and turned to various ·contact spacing or 
settings as indicated by the scale on the end of 

. the metal housing. Bridging type silver con­
tacts are used� with the bridge as the moving 
contact. 

· · 

.: ' · ; . , Where -�.break contact is required an­
other.bridging. contact is added ,to the moving 
arm and a second .set of stationary contacts are 
mounted on ,a.nothe� slotted disc segment. ·· Both 
front and bac� contacts are adjustable inde­
pendently but are held in position by the same 
locking screW' .,. 

· 

_ 'The heat generated. by the current in 
the heater co�ls causes the b i -metallic spring 
to rotate · the shaft vith temperature variation. 
There is a time lag between the generation of 

. the heat in tbe heater element and its transfer 
to the spring, and the time required to move the 
contacts over a fixed arc is dependent upon the 
magnitude and duration .of the overload current 
in the machine terminals. 

, The rour leads of the two heater coils 
are brought out to a tap block with links so 
that either coil may be used alone or in para­
llel or series as required. 

Instantaneous Element 

This is a small solenoid type element . 
A cylindrical plunger moves up and down on a 
vertical guide rod in the center of the sole­
noid coil. This guide rod is fastened to the 
stationary core which in turn screws into the 
element frame. A·silver disc is fastened to the 
moving plunger thru a helical spring. When th� 
coil is energized, the plunger moves upward 
carrying the silver disc which bridges three 
conical shaped stationary contacts. Arter the 
contacts close the plunger moves sUghtly 
farther before seating against the atationary 
core. This assures positive contact pressure . 

A Micarta disc on a threaded bushing 
is assembled on the lover portion of the gu1do 
rod and is loc�ed in place by a nut. Its po­
sition determines the de-energized poeition or 
the plunger and therefore the pickup Cttrre nt of· 
the element, as indicated by the graduated scale 
beside the disc . 

· 

Operation Indicator 

The operation indicator it a small 
solenoid coil connected in the trip circuit. 
When the ·coil 1s energized, a spring-restrained 
armature releases th� vhite target which ralls 
by gravity to indicate the completion or the 
trip circuit. !he indicator is react from out­
side the case by a push rod · in the cover or 
cover stud. 

···� .:, 1) . •  
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Figure 1 
Internal Wiring Diagram of the-Single Element 
Type BL Relay With Front and Back Contacts in 
the older Type Case of Figure 14. The Relay 
with Front Contacts Only has the top Two Ter-
minals Omitted. •. . : 
CHARACTERISTICS 

The two heater coils are brought out 
to four link screws numbered 1, 2, 3 and 4. One 
cq_11 is between 1 and 3 and the other between 2 
r 4. Link screw 1 is connected to one relay 
�Aninal, and link screw 4 to a second terminal 
through the instantaneous element coil. The 
arrangement of the two links for various opera­
ting conditions is as follows: 

Current 
Setting 

No. 

. 1 
2 
3 
4 

*Current. 
Tap Value 

Operating In 
Conditions Amperes 

Coils in series 
One Coil 
Second Coil 
Coils in 
Parallel 

2.5 
3.2 
3.9 
5.0 

Link 
Position 

Both Between 2 & 3 
Both Between 3 & 4 
Both Between 1 & 2 
One Between 1 & 2, 
One Between� & 4. 

*The current required to deflect the 
contacts to the No. 10 scale pos1t1.on with the 
movin§ contacts at 0, and an ambient temperature 
of 25 C. These values are the current tap value 
referred to on the cur•:es. 

Tap 5 is connected to both link screws 
1 and 4 so that the heater element may be short 
circuited while changing links with the relay 
in service to prevent open �ircuiting the cur­
rent transformers. A tap sere� in a spare hole 
is available for the purpose. Inserting this 
tap screw :l.n tap 5 does not make the instantan­
eous element inoperative. 

The circular stat ionary contact set­
ting scale .of the heater element has main di­
visions numbered from 0 to 10 1.nclusive. Be­
� �n the main divisions are fi·;e sub-divisions 
� !esponding to 0.2 main division. 

When both m3.ke and brerr'-: contacts are 
supplied the maximum spacing bet·..reen the two 
sets is 8 main divisions. 

The instantaneou·s element has a 
vertical scale graduated fro� 5 to 50 amperes. 

... 

>t' .. ; 
'NSTAN. 1 RJfli' . . ...: 

.. AllAC�. • · > 

,.,.,---- _....- -- - -... --· -.,......: 

Ht- FLEX 
.<!PRING 

I"''ST 

( I TERMINAL 

fR.ONT VIE-W 

Figure 2 
Internal Wiring Diagram of the Single Element 
Type BL Relay with Front and Back Contacts in 
the Standard Case. The Relay With Front Con­
tacts Only has Terminals 3 and 4 Omitted. 

The values indicate the pick-up cur­
rent when the Micarta disc is opposite the scale 
division ar.d when the element is in correct ad­
justment. 

The contact rating or the elements are 
as follows: 

Control Capacity in 
Control Amperes 

. Element Voltage Will Breal<: Will Close 

Heater 125 v.d-o . 0.5 }.0 
'Heater 125 v.a-c. 2.0 ,.o 

Instantaneous 125 v.d-c. 1.5 s.o 
Instantaneous 125 v . a-c . s.o 5.0 

The make .contacts or the two elements are con­
nected in parallel between the relay terminals 
for the relays in the small case of figure 1. 
The trip c�rcu1t arrangements of the relays 1n 
the standard and Type FT Cases are shown in fig­
ure 6.  

The operation indicator normally 
supplied in the �tandard and Type FT Case relays 
will pick-up at 1 .0 amperes d-e. 

The time-current characteristics of 
the type BL Relay starting from the cold con­
dition are shown in figure 7. The current ne­
cessary to deflect the moving contacts to 
various scale positions for the different te.ps 
are shown in figure 8 .  Figures 10 to 12 show the 
time-current characteristics of the relay when 
an overload is applied arter it has been carry­
ing a continuous normal load long enough for tho 
tenperature to become constant. Fi�re 9 shows 
the time required for the contacts to open after 
they have been closed on the Il'o. 10 scale po­
sition by overload, and for the contacts to 
reset from that position. All of these curves 
apply for an ambient temperature of 25°C. 

The relay curves show the time-current 
characteristics up to 500% of the current set­
ting. Current �ettings No. 1, 2, and 4 will 
stand this overload for the time necessary for 
the moving contacts to deflect to No. 10 seale ., 
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Figure ' 3  
Inte rnal Wiring Diagrams of the Doub le Elene nt 
Re lay with Front and Back Contacts in the 
Standard Case . The Re l ay with Front Cont acts 
Only has TernHnals 3 and 4 and Associated Cir­
cuits Omitted . 

•.. 

position without be ing injured, ·  but it is not 
advisable to sub je ct the re lay to more than 400% 
of the curre nt se tt ing on setting No . 3 for the 
time re qui re d  t o  de f le ct the c ont a c t s  t o  the 
No . 10  .position . This setting emp loys the i nrte r  
se ction o f  the winding alone, and the watts pe r 
unit le ngth of winding are greater than for any 
othe r condition . It should be remembe red , how ­
e ve r ,  that 400% of the current setting wil l 
usual ly re present 600% o r· 700% of the ful l  load 
current of the p rote cted apparat u s , and 500% of 
the current setting represents 700% to 9 00% of 
the fu l l  load curre nt . 

RELAYS IN TYPE FT CASE 

The t ype FT cases are dust -proof en­
closure s comb ining re l ay e leme nts and knife ­
b l ade t e s t  s w i t che s in t he s ame case . Thi s c om­
bination p ro v i C: e s a c omp Hct f l e xib le assemb ly 
e asy to mqlnt a i n , inspe c t ,  te s t  and ad just . 
The re a re three r'V3.ln unit s of the type FT case : 
the case , c o ve r ,  ar:d chas s i s . The c a s e  is an 
all we lded s te e l  h ou s ing c o nt aining the hinge 
half of t he kn � :'e -bl :,"'le t e; � t  s w i t che s ari.l the 
t e rm i na l s  for e xt e rnal c onne c t i ons : The cove r 
is a drawn s te e l  frar.ie w 1 t ll  a cl e '3.r window which 
fit& o v e r the f r ont o f  the c a s e with the switch ­
e s  c l o s e d . The chas s i s  i s a f rame that supports 
the re lay e le me n t s  and the contact j aw 
half of the t e s t  s w i t c he s .  Th i s  s l ides in and 
out of the c a s e . The e l e c t r i c  conne c t i ons be ­
t ween the ba se and chas s i s  are comple ted through 
the closed knife -b lade s .  

Removing 9has s l s : -T o  r e m o v e  the chass!s , first 
remove t.he c o ·:e r by un s c re w ing the c ap t .l.  ve nuts 
at the c o rne r s . The re are two cove r nuts 
on the S s i ze ca s e  and f our on the L and M size 
cases . Th i s  e xp o s e 3 t he re lay e le me nts and all 
the test sw i t che s  for i n 3 pe ct 1 on and testing . 
The next s t e p  ! s  t o  oc e n the test switches . 
A lways o p e n  the e l ong� t e d  red hand l e  swit che s 

first be fore any of t he b l a c k h a ndle s witches or 
the cam a c t ion l ,'l. t chP S . T h i s  opens the trip 
circu1.t to p r e ·1 e n t  ac c i d e nt al trip out . The n 
open a l l  the rema i n ing s wi t che s . The orde r of 
opening the remain!:1t; ::;·,.t t c:-1e s is not itlpo rtant . 
In opening the 't e s t  ·s ·.-·i t che s the y  should be mov ­
ed al l the way bac� again s t  t he stop s . With a l l  

• the switches ful ly opene d ,  grasp the two cam 

OPERATIOI'I INOICATOII! 

--­
COVlR OPERA TED 

SWITCH WHEN I./SED 

:rO SA.s£: T E: I1 M S  

.. . Figure 4 
Inte rnal Schematic of the Single E lement Re lay 
With Front and Back Contacts In the Type FT 
Case . The Re lay with Front Contacts Only has 
Te rminal s 3 & 4 and A s s o c iated Circuits 
Omit te d • 

action lat ch �s and pul l outward . This re ­
le ases the chassis from the case . Using the 
latch arms a s  handle s ,  pul l  the chas s i s  out of 
the case . The chas s i s  can be set on a test 
bench in a normal upright p o s it ion as we l l  as on 
its top, back or s ide s for e asy inspa ct ion, 
maintenance and t e s t ·. 

After removing the chas s i s  a duplicate 
chassis may be inserted in the case or the blade 
portion of the switche s can be closed and the 
cove r put i n  place wi�hout the chas s i s . �he 
chas s i s  operated shorting swit ch located behind 
the current test switch pre ve nt s  open circuiting 
the current t ransforme rs whe n the current 
type t e s t  swit ches are c l ose d . 

�en the cha s s i s  is to be put back in 
the case , the above pro cedure is to be fol lowed 
in the reversed orde r .  The e l ongated red hand le 
switch should not be c losed unt i l  a rte r the 
phassis has been lat ched in p lace and al l of the 
b lack handle swit ches. closed . 

E le ctrical Circults : -Eech terminal in the base 
connects thru a t e s t  switch to the re lay 
e lements in the cha.'!sis as shown on the inte rnal 
schemat i c  diagre�s . The re lay t e rminal is ide n­
tified by numbers marked on both the inside a�d 
outside of the base . The test swit ch po s lt ions 

are ident if ie a by le t te rs marked on the top and 
bottom surf� �e of the moulded bl ocks . The se 
le tte rs can be se e n  when the chas e l s is removed 
from the case . 

The potent ial al}d ' cont rol circuH . n 
thru the re lay are disconne cted from the e x ­
te rnal ci rcui t by opening the as soc ia te d te s t  
s w i t che s . Opening the current test ewl t ch 
sho r t - c i .:'cu1ts the current t ransforme r  second£U'J 
and disconne cts one s ide of the re lay coil but 
leave s the otber s ide of. the coil conne cted to 
the t xte rnal circuit thru the cu rre nt test jack 
j aws . This circui t can be i solated by inse rt ­
ing the current t e s t  p lug (without e xte rna l con­
ne ctions } , by inse rting the ten circu it te s t  
plug, o r  b y  inse rting a p ie ce o f  insul a ting 
mate ria l e.pprox!ma.te ly 1/32" thick into the cur­
rent t e st . jack Ja�s . Both swit che s of the c�r ­
re nt t e s t  s witc:!• pair nruat be open when us ing 
the current t e st plug or insulat ing mate riel in 
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Figure 7 Figure 8 
Typ ical Time -Current Curve s 
of the Type BL Re l ay With No 
Init ial Load . •. 

Typical Current-De fle ct ion 
Curve s of the Type BL Relay 
for Steady -State Condit ions . 

Figur:.J ·g 
Typical Time -Current Curve s 
of the Type BL Re lay on Re ­
sett ing from No . 10 Scale 
Posit ion After Ove rload . : 

will pe rmit the re lay. t o  ope rate just be fo re the 
e quipment reache s the tempe r�>.t.ure indicate d.:by 
the he at ing curve . The re l ay curve approximate s  
the t ypical apparatus he at ing curve s most 
close ly at the mode rate o ve r l oads which usual ly 
occu r ,  and in orde r to obtain a suf f i cient ly 
l ong de lay at the s e  mode rate ove rl oads it may be 
ne ce s sary to use a sett ing which give s  fa ir ly 

. s low ope rat ion at high ove rloads . If the in­
stantaneous e lement c annot be used at the highe r 
currents ( a s  in the case of motors which take a 
ve ry high s t art ing curre nt ) , then the use of a 
long-t ime -de l ay type C O  re lay in conjuncti on 
with the Type BL Re lay i s  recommended . The type 
CO Re lay shoul d  be s e t  to pick up at about 250% 
to 300% of ful l  load . 

The s e t t ing o f  the he ate r  e lement i s  
be st e xplaine d  by the u s e  o f  e xamp le s .  The re 
are two · case s to be c o n s ide re d ,  one with the 
e le ct rical apparatus c ar rying an inte rmit tent 
load and the second , with a cont inuou s l o ad . 

CASE I - ·Int e rmitte nt Load 

To s e t  the relay t o  prote c t  a m�chine 
carrying an int e rm i t t e nt load , Figure 7 should 
be used . As sume that the s e c ondary current for 
100% l oad on t he machl�e is 2 .6 ampe re s ,  and 
th�t it wi l l s t and 175% l oa1 for 3 0  minute s .  Let 
the No . 2 current t ap be used . The current 
e qt� tvalent to 175% load is 4 . 5 5  ampe re s ,  which 
is : l 4 �� ·of the No . 2 current t ap rat ing . Re fe r­
ence t o  Fi gure 7. and lnt� rpol�t ion between the 
curve s for c on t a c t  s e t t ings No . 8 and No . lO 
shows that the s t at 1 on �ry c ontac t s  should be s e t  
a t  the 9 . 4 p o s i t ion . It should be noted that i t  
would a l s o  b e  p o s s i b l e  t o  u s e  the No . 3 current 
sett ing vith a stat io nary contact s e t t ing 
No . 6 . 5 .  Howe ve r ,  it i s  prefe rab le to use a 
stat ionary contact s e t t ing of 7 . 0  or mord , s ince 
this reduce s , the e rro r vh t ch might be caused by 
d iffe rence s between the f'.mb ient t empe ratu re s of 
the machine and the re lay . 

- 5 .  

CASE II Cont inuous Load 

To i l lustrate a case whe re the machine 
i s  carrying a cont inuous normal load but ie 
occassionally sub je ct e d  t o  overloads , assume 
that 100% load current is 2 .6 amperes as be fore , 
but that the machine carrie s only 80% of its 
normal load continuously . Thi s repre sents a cur­
rent of 2 . 08 ampe re s .  It vill  be as sumed that 
the No . l current tap can be use d . Re fe rence t o  
Figure 8 shows that the moving contacts w i l l  
stand a t  the 7 . 1  . PO S ition vith cont inuous cur­
rent of this value . Let i t  be as sumed that the 
machine will carry 150% of its rat ing fo r 30 
minut e s  if the ove r load occurs aft e r  the machine 
has been running cont inuously . Thi s overload is 
e quivalent to 3 . 9 se condary ampe re s ,  or 156% of 
the current tap value . Re ference to Figure 12 
will show that a t ime -de lay o f  30 minut e s  cannot 
be obtained for this condition, so the No . 2 
current tap will be t ri e d . Figure 8 shows that 
the moving contact s  will  stand at about the 4 . 8  
s cale position for the cont inuous no rmal load . 
The 150% overload repre sent s  122� of the No . 2 
current tap rat ing , and e xaminat ion of Figure s 
1 0  and 12 ( since the contac t s  are s t and ing be ­
tween the No . 4 and the No . 6 po s it ions ) sho� 
that the stat ionary contacts should be set at 
about the No . 9 . 6 po sit ion . 

CASE I II - General 

When sett ing the re la·y , the po sit  .Lon 
of the 0 l ine on the graduat ed e r.ale plllte shou ld 
be noted . This line shoulu be i:1 a ve rt ical J:- O ­
s ition dire ctly ove r  the lowe r s c rew which ho ld3 
the plate . With the plate ·1n thi s po a it 1on thf! 
ce nter l ine of -the moving contact arm � houl� 1 1 e  
directly ove r  the 0 mark v1th no curre nt in t i le 
re lay and with an ambient tempe rature of 25 °C . 
With a d iffe rent ambient temperature , the con ­
t act arm should stand one s cale subdivi sion H ­
he ad o r  behind the 0 mark for e ve ry 2 . 5 °C ,  that 
the �bient tempe rature is above or be lov 25 °C , 
In case . it is ne cess ary to change the pos i t i on 
of the contact arm, the set e c re w vhich hold:' 1 t  
in place on the shaft should b e  t ightene d  v.e rJ 
se cure ly a�ter making the change • 
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Figure 5 
Inte rnal Schematic of the Double Eleme nt Re lay 
With Front and Back Contact s .  

this manne r t o  short - �ircuit the current trans ­
forme r s e c ondary . 

A cove r ope rated switch can be sup ­
p l ie d  with i t s  cont act s wire d : in se rie s with the 
t r ip c i rcuit . Thi s swit ch ope ns the t r ip c i r ­
cuit when the cove r i s  remove d . This switch can 
be added tg the exi s t ing type FT cas e s  at any 
t ime . 

Te st ing : -The re lays can be t e s t e d  in se rvice , in
. 

t� case but with the e xt e rnal c ircuit s i s o lated 
\.. ,ut o f  the case as f o l l ows : 

T e s t ing In Se rvice : -The amme t e r  t e s t  p lug can be 
Inse rted in the current te.st jaw s  aft e r  opening 
the knife -blade switch to che ck the current thru 
the re lay , This p lug cons i s t s  of two conduct ing 
st rips se parat ed by an insulat ing strip . The am­
mete r is conne cted to the se s t rips by t e rminal 
s c rews and the leads are carried out thru ho l e s  
in the back of the insulated handle . 

Vo lt age s betwe e n  the potential c i r ­
cuits can b e  me asured conveniently b y  clamping 
#2 clip leads on the project ing c l ip lead lug on 
the cont act jaw . 

T e s t ing In Case : -'lith a l l  b l ades in the ful l  
open posit io n ,  the t e n  c i rcuit t e s t  p lug , can be 
inse rt ed in the contact jaws . Thi s conne ct s  the 
re lay e lement s to a s e t  of bindlng p o s t s  and com­
p l e t e l y  i s olat e s  the re lay ci rcuit s  from the e x ­
te rnal conne ct ions b y  me ans o f  an insulat ing 
barri e r  on the p lug . The external t e s t  c i rcuit s 
are c onne cted to the se bind lng p o s t s . The p lug 
is ins e rted in the bottom t e s t  jaws with the 
b inding post s up and in the top t e s t switch jaws 
with the b inding p o s t s  down . 

The e xte rnal t e s t  c i rcui t s  may be made 
t o  the re lay e lements by #2 t e s t  c l ip leads in ­
ste ad of the t e s t  plug . Whe n c onne c t ing an e x -

· te rnal test clrcult t o  the current e leme n t 8  
us ing c l ip ldads , care should b e  t a�en to s e e  
that the current t e s t  j ac� j aws  a r e  ope n so that 
� re lay i s  completely i s o lated from the e xt e r ­
� ••. circui t s . Sugge s t e d  me ans f o r  l s o lat ine; 
this circuit are out l ined above , under nEle c t r i ­
cal Circuit s . "  

Test ing Out of Cas e : -Witb the chas s i s  remove d 
from the base , re lay ·e·leme nt s may be t e s t e d  by 
using the ten circult t e s t  p lug or by #2 t e s t  

4 

SINGL..E EL.EME.NT Jtti.AY gou&U! �I..EM£NT Q.G.L.Ay 
SCHEMATIC INTERNAl- CONNECTICN5 -Reii.R VIEW 

lt45TAttTAf\@OUS · , · 
. 

• IN�TI'NT"'NI!!.OU6 =t-, 
��· - -·�p �·- -:� !®--· ® :  ® � L�. @ �=-.. � ;-L.,., 

i· i · 1  I l- · I L. ___ _j L. _ ___:_l ' L __ __._j 
c 

5CHE.M .... TIC E."KTE:.RNAI.: TRIP ClltCUIT CONIIIECTIO>IS. - REAR. VIE..-. 

A - CIRCUIT Bt!E.AKER TQIPPE.O &Y E!ITHE.R THE IN�TANT"Ne.OUS OA. 
THE1.R.MAI.. CONTACT WITH 6E1.PAR.A"TE OPERATION INOIC ... TOIU!> . 

Bo- INS.TANTANEOUS CONTACT TO TRIP THE BRt=II.KE1.R WITH OPE.I::tA'l"ION 
lNDICII.TOQ TO INOIC ... TE.; Tr!l!.t!MAL. CONTACT V::.I!D FOR ALARM 
WITH ITS OPERATION IIIIOIC ... TOQ MADE. &NOPcl::tATIVE. BY uUMPE.R 
� SHOWN OOTTE.O. 

C- W�ERI! I�T ... I'IT ... NE.OIJS CONT ... CT 15 NOT U58.0 AND THE.RMA'­CON'T ... CT OOE.S NOT REqUIRE OPE.RATION &NOICII.TOR. 

Figure
' 

6 
Schemat i c  Trip Circuit Conne c t i ons for Various 
Appl icat ions of Singl e  and Double Element Type 
BL Re lays in the Standard Case s .  

c l ip leads as 
·
ae scribed above : · The factory 

calibrat ion is made w i th the cha s s i s  i n  the case 
and removing the cha s s i s  from the case will 
change the calibrat i on value s by a sma l l  percen­
tage . It i s  re commended that th� re lay _ be che ck ­
e d  in p o s i t ion as a final che ck on cal ibrat i on . 

INSTALLAT ION 

The relays should be mounte d  on 
swit chboard pane l s  or the ir e quivalent in a lo ­
cat i on free from d irt , moisture , e xce s s ive v i ­
brat ion and heat . Mount the re lay vertica l ly by 
means of the two mount ing studs for the standard 
cases and the Type FT pro j e ct ion case or by 
means of the four mount ing hole s on the flange 
for the semi -flush type FT cas e . Eithe r of the 
stud s  or the mount ing s c rews may be util ized for 
grounding the re lay . The e le c t rical conne c t i ons 
may be made direct to the te rminals by means of 
s crews for ste e l  panel mount ing or t o  t e rminal 
studs furnished with . the re lay for e bony 
asbe stos or s l at e  pane l mount ing . The te rminal 
studs may be e as ily removed or ins e rted by loc l� ­
ing t w o  nut s  o n  the s tuds and the n turning the 
prope r nut w ith a wrench . 

SETT INGS 

The re are two sett ings to be made on 
the re lay . They are as follow s : 

1 .  Instantaneous e lement - Set the e lement 
for a p i ck-up current s l ight l y  above the maximum 
current which the apparatus may re ceive in nor­
mal se rvice , as for example , the z tarting cur­
rent of mot or or the magne t iz i ng inrush current 
of a t rans fo rme r .  This sett ing is made by mov ­
ing the Micarta d i s c  t o  a po int opposite the de ­
s i red p i ck-up current value in<:l icated on g rad­
uate d s cale . Aft e r  the se tt ing __ i s  made . lock the 
disc in p lace oy means o f  the locknut s .  

2 .  Heate r Element - The s e t t ing of the 
he ater e lment requlre s a t ime -currer1t he at ing 
curve of the e quipment t o  be protc c t�d . 1,f1 t h  
t h i s  curve the p rocedure i o  to s e le c t a re lay 
he nting curve f-rom . the figure s which mo ::� t  
close ly approache s the e quipment curve but �hich 
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Figure 1 0  Figure 11  
Typical T ime -Curre nt Curve s 
o f  the Typ e  BL Re l ay wit� the 
Cont act s Maintaine d  at �he 
No . 4 Scale P o s i t ion �y C on ­
tinuous Current Be fore Ove r ­
load i s  Appl ie d . 

Typi c al T ime -Curre nt Curve s of 
the Type BL Re lay Hi th the Con­
t a c t  f.laintained at the No . 8 
Scale P o s i t i on by C ont inuous 
Current Be fore Ove r load i s  Ap ­
pl ied . 

Figure 1 2  
Typi cal Time -Current Curve s o f  
the Type BL Re lAy With the C o n ­
t a c t s Maintained at t h e  No . 6 
Scale Pos i t i on by Cont inuou s 
�urrent be fore Ove r l oad is A p -

, .  plie d  • 

In s e t t ing the s tationary contac t s , 
the short rad ia l  e dge of the p l ate t o  which the 
c ontact b l o ck i s  mounted is l ocate d  directly 
ove r  the de s i red s c al e  d :Lv i s ion . whe n t h e  mov ­
ing c ont act i s  t ouching the stat ionary cont a c t s  
the ce nt e r o f  t h e  Mi car t a arm which carr i e s  the 
mo v• .., g c ontact w i l l  be d i re c t ly ove r this same 
s c, div i s ion . 

While the re l ay charact e r i s t i c  curve s 
shown are ave rage curve s and ·  app ly t o  any o f the 
four current se tt i ng s , curve s ta�e n on any par­
t i cul ar re lay and at any part i cu lar curre nt 
se t t ing w i l l  usual ly che ck the curve s sho;rn 
within 1 0% .  Gre ate r unifo rmi t y  is obt aine d w ith 
cur r e nt s o f  1751a and ab o ve t han with currents 
s l ightly above 100� , of c ourse , s ince any 
fr iqt ion Jn the re lay has le s s  e ff e c t . Any p a r ­
t i cul a r re lay � i l l  repe 2 t  i t s  charac t e ri s t i c 
curve s ve ry c ons i s t c nt l y , s o that if the b e s t  a c -, 
cu racy i s  de s ired the re l a y  shou ld be ad ju s te d 
by t r ial for a given t i�e -de lay at s ome i m ­
po rt ant current value . Ho·..re ve r ,  the the rmal 
characte r i s t i c s of the appa r a t :1 s  t o  be p ro t e c t e d  
are se l d om known w i th any sre at accura� y .  and a 
suff i c ie nt factor of safe t y  s ho u l d  be a l lowed t o  
p rovide f o r  re as onab le v s.l' iat i ons in the re l ay 
t iming a l s o . 

The Type BL re lay shou l d  be l o c at e d 
s o  that i t i s sub j e ct e d as ne arly as po s s ib l e  t o  
the same tempe rature condit i ons as the e quipme nt 
which it p rote ct s .  The re l ay s  s hould not be 
mounted whe re it w i l l  be s·..1b j e c te <:: to a draft of 
air from a fan or b lowe r ,  or whe re it w i l l  be 
affe cte d by heat from re s i s t o r s  or othe r 
s ourc e s . Typ i ca l e xt e rn a l  conne c t i o n s  a re shown 
in f igure 13 . 

ADJUSTMENTS & MA INTENAHC:<: 

''· . ·" The prope r ad jus t me r,t J to insure c o r -
re ct ope rat ion of this re l a;; ':c.:;e be e n  mnde at 
the fac to ry and shou ld not b� d i s t u rbed a f t e r 
re ce ipt by the cust or1e r .  If the adjus tment s 
have been change d ,  t he r:e lay t tJ.:<:fO n apart f o r  rc ­
pa irs , . o r if i t  i s  d e s ire-d · t o  che ck t he ad .} u s t ­
me n t s  at regular mainte nan:-.P. p e r i (yJ s ,  ins t re!c t ­
t 1ons be l ow shou ld be f o l l owe � :  

. II  

. -

Al l contact s should be p e r iodical ly 
c le aned with a fine file . 5#1 0021 10 file is re ­
commended for this purp o s e . The use of abras ive 
materia l '  fo r  c lean ing contacts is not re commend­
e d ,  be cause of the dange r · of embedding small 
part icle s in t he face of the s oft s il ve r  and 
thus impairing t he contact . 

Heat e r  Element 

The re lay should be al l owed t o  stand 
i n  the te st room. two or three hours be fore mak ­
i n g  any o f  t h e  following t e s t s  i n  orde r t o  ·be 
su re that it is at room t emperature inte rnal l y .  
Measure the re s is t ance between the current t e rm­
inal s with b o t h  l inks conne cted between t ap s  3 
and 4 .  This should be 1 . 52 t o  1 . 64 ohms . The 
re s i s tance me asured with both l inks between taps 
1 and 2 should be 0 . 92 to 0 . 99 ohm . With both 
l inks removed from the re l ay the re s i stance 
me asurer.1ent should indicate an open c i rcui t . 

Rotate the moving contact to the ·#10 
p o s ition by hand and ob se rve whe t he r  t h e  arm 
r.1ove s fre e ly wi thout b ind ing of the shaft . C on­
nect the contact te rminal s t o  an indicat ing c i r ­
cuit . The c ontac t s  should not open more than 
0 . 25 ampe re _ at 1 1 0  volt s ,  d -e when t e s t ing . 
Conne ct the heate r ci rcuit across 1 1 5  vo l t s , 6 0  
cyc le s , with suitable re s i s t ance t o  ad j us t che 
curre nt for the t e s t s  that f o l l ow . The mov ing 
contact at r oom temperature should re st in a 
vertical posit i on with the cent e r  of the Micarta 
arm dire c tl y above the 0 mark of the gr�duated 
s cale . The s t at i onary c ontact shou l d  be at the 
#10 scale posi t i on in the front contact re l ay ,  
and a t  the # 8  po s it ion in . the fr•ont and back 
c ontact re lay , in order that the moving contacts 
can start from the 0 p o s i t ion . Conno ct both 
l inks between t ap s  3 and 4 and ad just the re sis ­
t o r  s o  that 6 . 4 ampe re s �·low thru the re lay . The 
t ime for the moving c ontact to re ach the vari ou s 
s cal e p o s i t ions should be approximate l y  as 
f o l lows : 

Scale Divis ions 
#2---
#4 
#6 
#8 
#10 www . 
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Figure 13 
Typical Diagram of' Exte rnal" Conne c � ions for the 
Type BL Re l a� Used t o  Prot e c t  A Machine Agains t  
Exce s s i ve Tempe rature s When Running Thre e Pha s e  
o r  Single Phase . 

.. 
A l l ow the: relay to c o o l  to room tem­

pe rature and rep e at the t iming run a s  above with 
both l inks between taps 1 and 2 and with 7 . 8  am­
pe re s thru the re l ay .  The t iming should be 
within. the l imi t s  gi.ven above .... For e ithe r t e s t , 
the front and baek contact re l ay can only be 
t ime d to the #8 s ca1e p o s i t i on . 

Afte r  c omplet ing the above te s t s ,  the 
moving c ontact should be located on the shaft s o  
that when the re l ay i s  a t  a temperature of 25 ° 
C . ,  the cent e r  l ine or the Mi carta arm w i l l  be 
dire c t ly ove r the 0 mark . For e ve ry f'ive de ­
gre e s  C .  above 25 degre e s  C . ,  the contact s 
should be moved two s :na l l  s cale d i v i s i or.s above 
the o . mark . Conve rse l y ,  for e ve ry five degre e s  
be l ow 25 degre e s  C . ,  the cont a c t s  shou l d  b e  mo v ­
e d  t w o  sma l l  s cale d i v i s ions back of the 0 mark . 
Aft e r  adjust ing the p o s i t ion of the moving con­
tact s de s c ribe d ,  t ig�te n  the s e t  s c rew a s  t ight ­
ly a s  pos s ib l e . T� s i s  important as o the rwi se 
the contact arm may s l ip on the shaft , when the 
cont a c t s  are c lo s e d  by a he avy o ve r l oad . 

If the hr.: ate r e le me nt i s  t e s t e d  unde r 
ve ry he avy o ve rl oad"' c aut i on should be employed 
to open the currer.t ci rcuit as soon as the con­
t a c t s  c l o s e , since the w inding of the the rmal 
e lement might be in;ured if sub j e cted to ove r ­
load f o r  a somewhat l onge r pe r iod . Some smoke 
may a l s o  be not i c e d  coming from the the rmal e l e ­
ment at 4oo% or 5 0 0% of the current t ap s e t t ing 
and any mo i s ture wh!ch happe ns t o be i n s ide the 
re lay wi l l  conde nse on the i n s ide of the cove r .  
The s e  cond it ions d o  not indi c�te any de fe c t . The 
thermal e lement i s  insulated with asbe s t o s  and 
mi ca and i s  de s ignee t o  ope rate without injury 
e ven with the w i nd i ng re d - hot . Howe ve r ,  t race s 
of the b i nde r whi ch l s  u s e d  in the insulat ion 
may remain e ve n  afte r t he the rmal e lement is 
thoroughly baked dttring manufacture , �nd this 
may· produce no t"i ce a.t:le smoke on long heavy ove r ­
load s . · 

It may o c .=-.�r , al s o ,  that i f  the con­
tacts have b e e n  de � l e c t e d  t o  the #10 p o s it i o n  
s e ve ral t ime s on o -.·e ::· loads o f  4 00% o r  500% the 
b i -metallic s p r ing � i l l  Rhow a s l ight s e t . 
This w i l l  be indicate'.! by the movlng contact 
arm standing . s l i ghtly b ac k  of the 0 p o int at 
25 °C . Thi s  �i l l ·  not _ be sufficient to affe ct 
the timing s e r io u s ly ,  but it can be corre cted 
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Figure 14 
Out l ine and Dri l l ing Plan for the Older Type 
Case (Wiring per Figure 1 ) . For the Re lay 
With Front Contact s Onl y ,  Omit the Top Two 
1 1/16 inch. Hol e s .  For Refe rence Only . 

by l o o sening the s e t  s crew in the moving con· 
tact arm and readjust ing it s p o s i t i on on the · 

· shaft . 

INSTANTANEOUS ELEMENT 

· Remove the t ap s crew from t.he spare 
hole and insert in the No . 5 tap . Next remove 
the p lunge r core and see that the t op _of t!-le 
p lunge r is clean . �eas semb l e  the p lunge r ,  and 
adjust the posit ion of the core s c rew so that 
when the contact s are c lo s e d  the p lunge r but t s  
agains t ' the a t op with the spring half' compre s s ­
e d .  With a 1/32 inch contact s e parat i o n ,  the 
contact s  should p ick-up at 5 ampe re s ,  60 cycle s .  
I f  the p lunge r doe s not pi ck-up and s e a l  i n  at 
this current , ad just the c o re s c rew so that it 
w i l l  and y e t  �ave suffic ie nt compre s s ion of the 
spring t;o prevent s t i c king • .  Te s t  for s t ick1.ng 
aft e r  50 ampe re s  has been passed thru the c o i l . 
Aft e r  a l l  ad justment s have been made , return 
the tap s crew from the No'. 5 p o s i t ion to the 
spare ho le . 

. OPERAT ION INDICAT OR 

Ad just the ind icat or to operate at 1 . 0  
ampe re d - e . Gradually app l ied by l o o s e n ing the 
two s c re w s  on the unde r s ide of the assemb l y ,  
and moving the bracket forward or bac�;ard . If 
the two he l ical springs which re s e t  the armature 
are r e placed by new springs , they . should be 
weakened s lightly by s t ret ching to obtain the 1 
ampe re c a l ibration . The coil re s i s t ance is ap -
proximate ly 0 . 16 olun . · 

RENEWAL PARTS 

..Repair work can be done mo st s at i s f!> C ­
t or i ly at the fact o ry . Howe ve r ,  int e rchanr:e A. b l c  
part s c a n  b e  furni shed t o  the cus t orr.e r s  �ho arc 
equipped for d oing repair work . When orde rj rte; 
part s ,  always give the complete name plate data . 

ENERGY REqUIREMENTS 

The burdeP s  of one heate r  e lement and 
one instantaneous e lement in s e r ie s  at 5 
smp e re s  60 cycle s is a s  fo l lo w s : 

Tap Cont inuous Wat t s  Vo lt Ampe re s Power 
Rating Amp . Fac t o r'  

·----

2 . 5  2 . 5 6 4 . 0  6 4 . 0  . 0 0 
s . o  5 • 0 16 . 0  16 . 0  . 0 0  
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TYPE BL RELAY 

'-� DIA. DRILL (2 HOLES) "0·32. TERM. SCRE.WS 8;. ST\11>5 · f ·ZO MOUNTING SCRE.WS ,. 8:. STUDS · 

DIMENSIONS IN INCHE.S 

Figure 15 
Out l ine & Drill ing Plan for the Standard Pro j e ct ion Type Case . (See The Inte rnal 
Diagrams for . the Te rminal s Supplied . }  For Re fe rence Only • 
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Figure 16 
Out line & Dr i l l ing Plan for the SlO Semi -flush Type FT Case . For Reference Only . 
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Firure 17 
Outl ine & Dr i l l ing Plan for the SlO P r o j e ct ion Type Fl' Cas e .' ( See the Internal 
Schemat ic for the Termina l s  Supp l ied . )  For Re ference Only . 
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Westinghouse Electric & Manufacturing Company·· 
Meter Di\·ision, Newark, N. J. 
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