
I. L. 41-553 

INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
TYPE BL-1 THERMAL OVERLOAD RELAY 

CAUTION Be fore putting relays into s ervi c e ,  

remove a l l  b locking which may have been in­

serted  for the purpose  o f  s ecuring the part s  

during shipment, make sure that a l l  moving 

p arts operate freely, inspe ct 

see that they a re c l e an and 

the c ont a ct s  t o  

c l o s e  

and operate the relay to check 

and electrical  c onnection s . 

APPLICATION 

properly, 

the s ettings 

The type BL -1 relay is used primarily for 

thermal overload and instantaneous overcurrent 

protection of motors and generators, but it 

may al s o  be used for the protection of tran s ­

formers o r  any other apparatus if  the t emp era­

ture -ri se un der overload  is approximately 

similar to that of mot ors . The therma l e l e -

ment is  the "replica  type" and h a s  a t ime -cur ­

rent chara ct eri stic  closel y  approximating the 

average heating curves of  motors . It s charac ­

terist i c s  prevent the protected equipment from 

being sub jected to overloads of such magnitude 

or duration as to cause them to reach danger­

ous temperature, but at the same time permit 

the ut ilization of the inherent thermal c a ­

p a c ity o f  the apparatus in c arrying inter­

mittent overloads which will not c ause the 

windings to become overheat e d .  A s  it s op er­

ation depends upon the rate of  heat generat ion 

in a heater e lement within the relay, it may 

be used for e ither a -c or d-e app l i c ation . It 

is ordinarily connected in the secon da ry cir­

cuit of  a suitab l e  current trans former in a-c  

appl i cation . 

Since  the voltage drop across  the relay must 

be within a range of about 0 . 4  to 0 .85 volt s 

at ful l  load on the protected machine, cust om­

a ry shunt s rated in mil l ivolt s are un suited 

for d-e application s. However, the drop a cros s 

a portion of the prote cted  c ircuit, such a s  

SUPERSEDES I. l. 41-296.1 
*Denotes change from superseded issue. 

the interpole  f!e l d  winding of a machine, 

s omet imes can be uti l ized a s  a source  of ener­

gy for the relay. 

CONSTRUCTION AND OPERATION 
The s ingle e lement type BL-1 relay c on s ist s 

of a heater el ement, an instantaneous overcur­

rent el ement, and two operation indic at or s  

when mounted i n  t h e  standard projection o r  

S -1 0  type F T  c a s e s. 

The doub l e  el ement type BL-1 relays c onta in s  

two heater el ements, two instantaneous e l e ­

ments, a n d  three operation indicators. These 

a re mounted in the standard pro jection and 

S -10 type FT c a se s . 

Thermal E lement 

The thermal e lement c on s i st s  o f  a hous ing of  

molded material which encloses  a c oile d  ther­

mostati c  meta l  spring mounte d  on a sha ft, two 

die-cut heater elements made of resistance  

material, metal  heat storage blocks , and bear­
ings for the shaft; and, external t o  the mold ­

e d  housing, a s e c on d  thermostatic metal spring 

fasten e d  to the sha ft exten sion and c arrying 

the moving contact at it s outer end, the sta­

tionary c onta ct s, and s c a l e s  for setting the 

stationary c onta ct s  at suitable  position s  for 

obtaining various time -overload operating 

curves under sp ecified operating condit ion s . 

The external  and interna l  thermostatic  met a l  

springs have identical  temperature-angular ro­

t ation characterist i c s, and the ext ern a l  

spring i s  mounted so  that it s rot ation i s  in 

the oppo s it e  direction to that of  the internal 

spring. Consequently, a change· in ambient 

temperature will not produce an apprec iable 

permanent change in the p o s it ion of  the moving 

c onta ct s, a lthough the enc l osure of the inter -
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TYPE BL-1 RELAY 

OPERATION INDICATOR 
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26-D-1287 

Fig. 1- Internal Schematic of the Single Element Type 
BL-1 Relay with Front and Back Contacts in the 
Standard Case. The Relay with Front Contacts 
only has Terminals 3 and 4 Omitted. 

nal  spring wil l  cause it to respond more slow­

l y  than the ext ernal  spring and a temporary 

change in c onta ct p o s it ion woul d re sult from a 

larg e and rap i d  change in amb ient temperature . 

Thi s woul d not need t o  b e  c on s i dered in n orma l  

app l i cation s, however . 

The intern a l  spring i s  housed within cerami c  

d i s c s  having high thermal-shock re s i stance, 

and the two heater e l ements are m ounted 

aga in st the outer surfa ces  of the se disc s . 

The outer end of the spring i s  held fixed  by a 

n otch in the dis c s . Openings in the c ent ers 

of  the di s c s  expose  the springs to the heat ers  

with on ly a ir s ep aration . Thus heat i s  t ran s ­

ferred t o  the spring b y  convection a s  wel l  a s  

by conducti on through the c eramic, an d (par­

t icularly at high overloads ) by radi ation 

al so. The heater elem ent s are c onne cted  in 

series and to terminals  on the molded housing . 

In addition , a tap on each elem ent i s  c on ­

nected to a terminol, an d a link i s  p rovided 

by which the two tap terminals c an be c0n 

nect ed together and thus byp a s s  a port ion of  

each he3t er . The p ortion s  of the heat ers  re-

m aining in the circuit have a larger cros s 

sect i on ol so, so that they will withstand the 

same percentase overl oad based  on a higher 

ful l loa d  curr2nt . 

Metal  heat storag e di s c s, with intervening 

in sulation, are clamp ed aga in st the outer sur ­

f a c e s  of  the heaters, and this a s sembl y  of  

spring an d shaft, c eram i c  insul ation, heaters, 
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OPERATION 
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Fig. 2-Internal Schematic 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 C i r c uits 
Omitted. 

and heat storag e  di s c s  i s  m ounted so that it 
has a m inimum of direct c onta ct with the mold-

ed housing . The proport i ons  and spa c ings o f  

the component s have been des igned t o  p rovlde 

fast operation at overl oads of several hundred 

p erc ent or  higher ,  and to  p rovide l ong oper­

ating tlmes at  l ow overloads so that the  ln­

herent thermal  c ap a c ity present ln the usual 

m otor design can be fully util i ze d .  

The c ontacts are s ilver and are o f  the 

b ridg ing type s o  that flexible  l ea ds are 

unneces sary . The m oving cont a ct con si st s  of a 

silver cylinder con structed so tncc t it ear. 

plvot on it s m ounting and be self-aligning 

with the stat ionary c onta ct s . The stationary 

make contact s  a re supp orted in molded Jnsu­
l atlon fa stened to a p l ate  which can 

e d  a round the sha ft by means of a 

on it s edge and a p in ion attached to the scale 
pointer. Thi s serve s t o  expand the s��LDJ 

permit increased accuracy of se 

Statlonary break contacts �an 

when required .  The s e  are sim ilar to thn make 
c onta ct s  and are mount ed on a s econd rotatable 
p l ate in front of the plate which support s the 

make c ontact s . Thi s plat e  i s  held in p o s it i on 

by sprlng pre s sure , but can b e  moved t o  any 

desired position with reference to the make 

c ontacts . A scale  on the support ing pl at e for 

the make  c onta ct s  i s  used in locat ing the 

b reak conta ct s at a defin ite  position . R ota ­

t i on of the make c ont act s by mean s 8 f  the 
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TYPE BL-1 RELAY 

COVER OPERATED 
SWITCH WHtN USED 

HEAITR ELEMENT 

lEST SWITCH 

INSTANTANEOUS TR1P 
ELEMENT 

9 -D-8026 

Fig. 3-Internal Schematic of the Single Element Relay 
with Front and Back Contacts in the Type FT Case. 
The Relay with Front Contacts Only has Termi­
nals 3 and 4 and Associated Circuits Omitted. 

s c a l e  pointer doe s  not change the spa c ing b e ­

tween the make a n d  the break contact s . 

Instantaneous Element 

This is a sma l l  solenoid type element . A 

cyl indrical  p lunger moves up and down on a 

vertical  guide rod in the center o f  the sole­

noid coil. Thi s guide rod  i s  fastened t o  the 

s tat ionary core whi ch in turn screws into the 

element fr ame . A silver di sc  i s  fastened to 

the moving plunger thru a hel i c a l  spring. 

When the coil is energized,  the plunger moves 

upward carrying the silver disc  which br idges  

thr ee conical  shap ed stationary c ontacts. 

A fter the contacts  c l ose the plunger moves 

s l ightly farther b efor e  seating against the 

stationary c ore. 

tact  pr e s sure . 

This a s sures  positive c on -

A Micart a  disc on a threaded bushing i s  a s­

s embled on the lower p ortion of the guide rod 

and is  locked in place  by a nut . Its  posit ion 

det ermine s the de -energi zed position of the 

plunger and therefore the p ickup current o f  

the element , a s  indicated by the graduated 

scale besi de the di s c . 

Operation Indicator 

Th� operation indicator i s  a sma l l  soleno id 

I I I 

I. l. 41-553 

Ic.IsT Isdiw�TCH&'I�To RELAY ' " 
CuRRENTii->r JACK 
\o BASE TERMS 

,FtrONT 1/,!EW c t'ftASS!� 0PER/1TFP 5HtJRTI#fj 
5WtTCH 

7- D-6647 

Fig. 4-Internal Schematic of the Double Element Relay 
with Front and Back Contacts in the Type FT Case. 

c oil  connected in the trip c ir cuit . When the 

coil  is energized, a spring-re str a ined arm a ­

tur e  r e l e a s e s  the white  target whi ch fall s  by 

gravity t o  indicate the  c ompletion of the  trip 

c ircuit. The indi cator is  reset from outside 

the c a s e  by a push rod in the c over or c over 

s tud . 

CHARACTERISTICS 
The type BL-1 relay i s  de signed for use in 

applications where the current tr ans former 

ratio is such that with 1 00 percent of ful l  

l o a d  o n  the pr otected machine the r el ay will 

receive a current within the l imit s of 2 . 5  t o  

5 . 0  amperes . For  ful l  load currents within 

this range, the relay c an be set to operate in 
a c c or dance with the character i stic  curves 

shown in F ig s. 6 and 7. 

The ent ire heater s  are in the c ircuit for 

the curves of F ig. 6 .  

range from 2 . 5  t o  3-5 

The outer scale  m arkings 

amp eres in 0. 25 ampere 

step s ,  and when the scale  pointer is set t o  

one of the indicated current value s the relay 

c onta c t s  wi l l  c l ose in approximat ely 60 m in ­

u t e s  i f  the current increases  t o  125  perc ent 

of the full load value after the ful l  load 

current has been fl owing l ong enough for the 

temperature r i se to reach a c onstant value. 

The operating t ime  for other percentages of  
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TYPE BL-1 RELAY 

OPERATION 1/VOICATOR 

" 

�-- ;; -- -�I!V5TANTANEQV5 i �rl'Co·--�iTIIERMAL 
i 

SINGLE ELEMENT RELAY 

OPERATION INDICATOR �-•. 
- -

- -: IA/S T.I.NTAN£01/5 
' ' , I ::3'1 I "" ., " .. ., ·o.cf'-k 
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b01.113L£ EL EMENT RELAY 
SCHEMATIC INTERNAL CONNECTIONS- REAR YIEJ.V 

INSTANTANEOUS 
PO�--- - �p A?�-

@ � Ll� 
j 

8 

INSTANTANEOUS - - 1 �IP I - - �l 1 ��JDf'MAl , @ 1 ' ®----PAR�S---4 �RIP 

_j 

. 
I 

-- -- _j 
JOIEMAT!C EXTERNAL TRIP C/RCI.I!T CONNECTIONS - REAR Y!Efl/ 

A- C!Rct/!T !3REAI(£R TRIPPED BY £/TilER THE /NSTANTANEOi/5 OR 
THERMAL CONTAC. T WITH SEPARATE OF'ERAT!ON /NO/LA TORS 

8- /NSTANTANEOI/5 CONTACT TO TRIP TI-l£ BEAKER WITH OPERATION 
/NLJICATO/i' TO INDICATE; THERMAL CONTACT !/SED roR ALARM 
WI TH ITS OPERATION INDICATOR MADE /#OPERA T! VE BY JUMPER 
AS SHOWN DOTTED. 

C- WIIE/?E INSTANTANEOt/5 CONTA C T  15 NOT I/5ED AND THERMAL 
CONTACT 00£5 NOT REOVIRE OPERATION INDICATOR. 

26 -D-128 5  

Fig. 5-Schematic Trip Circuit Connections for Various 
Applications of Single and Double Element Type 
BL-1 Relays in the Standard Cases. 

overl oad a fter a st eady state con dition has 

b een reached on fu l l  load  are shown by the two 

l ower curves of F ig. 6 .  The s e  curves repre-

s ent the primary performance requirements of  

the typ e  BL -1 relay. While there are  no uni ­

form st an dards for the overl oa d  capacities  of  

all  typ e s  of  mot ors, the se relay character­

i st ic s  will permit fu ll  uti l i zation of the 

overl oad capacity of most motors at light 

overl oa ds whil e providing 

under heavy overloads . 

rap i d  operat i on 

Since an overload might occur at or shortly 

a fter the time a mot or i s  started, or a fter a 

mot or has reached a con stant temp erature ri se 

while  carrying less than ful l  load, F ig. 6 

shows how the operating time wil l be a ffected 

for a zero initial  load and for a 70 percent 

initial  load . A s  would  b e  expect ed, the oper­

ating t ime is  somewhat longer for the se con ­

ditions, but the protected motor could carry 

the overload  long er b efore reaching a danger­

ous temperature. 

It will be ob served that the curve s for the 

2 . 5  and the 3-5 ampere s etting s diverg e  some ­

what a s  the overload  increa s e s . The amount of 

4 

divergence will not seriously a ffect any ap­

plication of the relay. For full load current 

settings greater than 2. 5 amperes but less 

than 3- 5 amperes, the operating time at any of  

the higher values o f  overload can readily be 

obtained by interpolation. 

F or the curves of F ig .  7, the short -circu it ­

ing l ink i s  closed on the two right -hand t er ­

min a l s, thu s leaving only a portion of each 

heater in the circuit . The inner sca l e  mark-

ings, which range from 3 .7 5  t o  5 .0 amperes in 

0 . 2 5  ampere step s ,  have the same s ignificance 

a s  the outer sca l e  marking s which are u sed for 

the ful l  heater, a s  describ e d  for F ig . 6 .  The 

curve s for F ig . 7 are for the 3 .75 and 5 .0 

ampere settings, and time valu e s  at high over­

l oa ds at intermediate s etting s can be obt a ined 

by interpolation . The curves of  F ig s. 6 and 7 

will b e  found t o  b e  very n early i dentica l  i f  

one s et i s  superimposed  on the other. 

The heater el ement will not b e  in jured by 

c arrying a current of  35 amperes with the 

short ing l ink open, or 50 amperes with the 

l ink closed, for a length of  time sufficient 

to close  the contact s from a cold sta rt with 

the p ointer set at 3 . 5  to 5 .0 amperes  respec ­

t i vely . 

In certain app l ication s  it might b e  de sira­

b e l  t o  have faster operat ion at  high valu es of  

overload. Thi s can b e  accomp l i shed by a 

change in the contact s etting, but the oper ­

ating t ime at l ight overloads will b e  reduced 

t o  a st ill g reater extent an d thu s the fu l l  

overl oad capacity of  the motor at l ight over­

l oads may be made unavailab l e . F ig . 8 shows 

t ime-overload characteri stic s for the l imit s 

of the a djustment range when the short -cir­

cuiting l ink i s  open and when the contact 

spacing has been reduced so that the contact s 

will cl ose in 15 minute s  on an overload of 125 

percent a fter constant temperature has been 

reached on fu l l  load. For thi s combination o f  

l oa d  an d overload, at the end of  the 1 5-minute 

period the pointer shou l d  be moved clockwise 

t o  a position where the contact s ju st close . 

It will n ot be possibl e to move the pointer 

sufficiently beyond the 2 .5 ampere point to 

obta in a 1 5-minute s etting for this value of 

full load, s o  F ig . 8 shows 2 .75 amperes a s  

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE BL-1 RELAY 1. L. 41-553 
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POINTER AT 2 , 5  AMPS, 
OVERLOAD APPLIED AFTER MOVING 
CONTACT REACHES FINAL POSITION 
FOR INITIAL STEADY LOAD 
INDICATED BELOW • 

ZERO CURRENT (INTERNAL TEMP. AT 
APPROX. AMBIENT TEMP) 

70% OF 2.5  AMPS. 

100% OF 2 . 5  AMPS. 

POINTER AT 3 . 5  AMPS. 
OVERLOAD APPLIED AFTER M OVING 

. CONTACT REACHES F I MAL PO SITION 
. FOR INITIAL STEADY LOAD 

I MD I CAT ED BELOW. 

ZERO CURRENT (INTERNAL T 
APPROX. AMBIENT TEMP. ) 

EMP.AT 

70% OF 3 . 5  AMPS. 

100% OF 3 .5 AMPS. 

· 1�����������ww���ww���ww�- ��1Lbww���·����ww 
100 200 300 �00 500 600 700 800 900 1000 

PERCENT OF CURRENT SETTING 

Curve #39u0o5 

Fig. 6-Current-Time Curves for Normal Applications of the Type BL-1 Relay Covering Range of Full-Load Currents 
from 2.5 to 3.5 Amperes, Using Pointer Settings marked on Dial. 60-Minute Time-Delay for 125% Load 
Occurring after Steady Full-Load. Shorting Link Open. 
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TYPE BL-1 RELAY 

., 
.,_ 
u 
<C 
1-
z 
0 
u 
UJ ., 
0 
_, 
u 

0 
1-
., 
UJ 
1-
:::» 
z 

:z: 

100 
90 
80 
70 
60 
50 

�0 

30 

20 

10 
9 
8 
7 
6 
5 

� 

3 

2 

1 
.g . a 
.7 

. s 

. � 

.a 

60 MIN • CURRENT - TIME CURVES FOR TYPE BL-1 RELAY 

POINTER AT 3.75 AMPS. 
OVERLOAD APPLIED AFTER MOVING 
CONTACT REACHES FINAL POSITION 
FOR INITIAL STEADY LOAD 
INDICATED BELOW • 

ZERO CURRENT (INTERNAL TEMP. AT 
APPROX. AMBIENT TEMP.) 

70% OF 3.75 AMPS. 

100% OF 3.75 AMPS. 

I 
POINTER AT 5.0 AMPS. 
OVERLOAD APPLIED AFTER NO VING 

f( CONTACT REACHES FINAL PO S ITI ON 
FOR INITIAL STEADY LOAD 
INDICATED BELOW • 

ZERO CURRENT ( INTERNAL T EMP.AT 
APPROX. AMBIENT TEMP. ) 

70% OF 5 AMPS • 

100% OF 5 AMPS • 

! I .093 MIN. AT 
I 

100 200 300 �00 500 600 700 800 900 1000 
PERCENT OF CURRENT SETTING 

1000% 

Curve #396066 

Fig. 7 -Current-Time Curves for Normal Applications of the Type BL-1 Relay Covering Range of Full-Load Currents 
from 3. 75 to 5.0 Amperes, using Pointer Settings marked on Dial. 60-Minute Time-Delay for 125% Load 
Occurring after Steady Full-Load. Shorting Link Closed. 
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TYPE BL-1 RELAY I.L. 41-553 
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15 MIN. CURRENT - TIME CURVES FOR TYPE BL-1 RELAY 

' 

' 

.075 MIN. AT 1000% 
I I I I I I I I I I I I I LJ I L 

FOR 2.75 AMP. { WHEN STARTING FROM 
SETTING ZERO CURRENT (INTERNAL 

FOR 3.75 AMP. TEMP. AT APPROX. 
SETTING AMBIENT TEMP.) 

FOR 2.75 AMP. { WHEN STARTING FROM 
SETIING 100% OF FULL-LOAD 

FOR 3.75 AMP. 
SETTING 

CURRENT 

� � m � � � � � m 1� 
PERCENT OF CURRENT SETIING 

Curve #396063 

Fig. 8-Current-Time Curves for Special Applications of the Type BL-1 Relay covering Range of Full-Load Currents 
from 2_75 to 3.75 Amperes. Contact Settings Determined by Test for 15-Minute Delay with 125% Load 

Occurring after Moving Contact reaches Final Position for Steady Full-Load. Shorting Link Open. 
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TYPE BL-1 RELAY ___________________ _ 

en 
I-
<.> 
c 
I-
z: 
0 
<.> 

UJ 
en 
0 
_. 
<.> 

0 
I-

en 
UJ 
I-

90 
80 
70 
60 
50 

�0 

30 

20 

10 
9 
8 
7 
6 
5 

� 

3 

2 

1 � .9 
:IE .8 

.7 

.6 

.s 

-� 

· 3  

15 MIN CURRENT - TIME CURVES FOR TYPE BL-1 RELAY 

-+-d 
" -d  
=ttl $ 

·i 
+ '+ H 

1-++-+++-l+I---1-*-++1-+++++++-+++-H--1+++1-1-++++++-+++-H++++H'-l-++!+++HI-++++!++-+++-H-+ -1 ����HH���++++++++++����HH-H��++++++++++++++++H-l�H--+�-+l 

·=:. 

100 200 300 �00 500 600 700 800 900 1000 
PERCENT OF CURRENT SETTING 

Fig. 9-Current-Time Curves for Special Applications of the Type BL-1 Relay Covering Range of Full-Load Currents 
from 4 .0to5.0Amperes.Contact Settings Determined by Test for 15-Minute Delay with 125% L o a d  

Occurrin g  after M ov i n g  C o n t a c t  reaches Final Position for Steady Full Load. Shorting Link Closed. 
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TYPE BL-1 RELAY 

220 
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100 200 300 �00 soo 600 700 800 
PERCEMT OF CURRENT SETTIMG 

1000 

I. L. 41-553 

I 
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cur ·e #39GJGl 

Fig. 10-Contact-Opening and Reset Time Curves for the Type BL-1 Relay for Full-Load Settings of 2.5 to 3.5 
Amperes as marked on Dial. Shorting Link Open. 
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TYPE BL-1 RELAY 
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Fig. 1 1 -Contact-Opening and Reset Time Curves for the Type BL-1 Relay for Full-Load Settings of 3.75 to 5.0 
Amperes as marked on Dial. Shorting Link Closed. 
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TYPE BL-1 RELAY 

b e ing one end of the range for the accel erated 

operation . The upp er end of  the range when 

the shorting link is not used has been shown 

a s  3.75 ampere s , sin c e  the pointer position 

for a 1 5 -minute setting a t  125  p ercent of a 

3 .75 ampere full load  c urrent wil l  b e  near or 

s omewhat to the left of the 3 . 5  amp ere s c a l e  

marking . 

I t  i s  not expected that these faster oper­

a t ing curves wil l  b e  used for gen eral app l i -

cat ion. They are presented to show how the 

relay characteristics  may be modified to meet 

spe c ial c ondition s. S ince  the p ointer p o ­

sit ion must be determin ed by test , it c ould b e  

l ocated to give a t ime other than 1 5  minute s  

a t  1 2 5  percent overl oad. I f  the time were b e­

tween 1 5  and 60 minute s , an approximate op er­

ating curve coul d b e  estimated by interpol a ­

tion b etween Fig . 6 and 8 .  

F ig . 9 i s  s imilar to Fig . 8 but shows faster 

time -overload curves for ful l  load curren t s  

tha t require the use o f  the shorting l ink . 

F ig. 10 and l l  show resetting times for the 

type BL- 1 relay for the shorting l ink opened  

or closed . The  complete  resetting time i s  

considered to be the t ime measured from the 

moment the relay current is interrupted until 

the c onta c t s  return t o  the position they woul d 

occupy for the steady state condition of 100 

percent of ful l  load  current . Thi s  c omplete 

t ime is  composed of the time required for the 

conta c t s  to part and the t ime for them to 

travel back to 100 percent position, and sepa­
rate curves are shown for these two c omponen t s  

of  the comp l ete time. The t ime w i l l  vary de ­

pending upon whether the overload occurs after 

the motor has been carrying 100 percent l oa d  

or from a cold  start , and curves a r e  shown for 

the two c on dition s . The curves are shown for 

a relay setting a t  either end of  the adjus t -

I .  L. 41-553 

varie s ,  the motor of cours e  will carry a high­

er overload s a fe ly when the amb ient temp era ­

ture i s  l ow .  Howeve r ,  a r· eplica  typ e  relay 

c annot resp ond t o  the amb ient t emperature at 

the motor unl e s s  it has n o  ambient  temperature 

c ompen sating mean s and unl e s s  it is  mounted 

either a djacent t o  the motor or , i f  at a dis ­

t an c e ,  in a location where there i s  a s suran c e  

that the ambient temp erature will vary in ex ­

actly the same way a s  at the motor . Thi s  c on ­

dition frequently cannot b e  met .  Al s o ,  the 

relay temperature at the operating point  

shoul d b e  very close  to that of the  motor a t  

its  maximum s a fe operating temperature . The 

type BL-1 relay wa s designed for a minimum 

operating temperature much lower than the s a fe 

operating temperature of a motor , but with a 

s imilar rate of rise when the rise is expre s s­

ed a s  a p ercentage of the total change in the 

relay temperature . This  was done both to ob­

tain a l ow relay burden and to increase  the 

amount of  overload  that ,the relay can carry 

without injury. With the l ow operating tem­

p erature of the  type BL-1 relay, it woul d not 

b e  sati sfactory to bl ock or ren der inoperative 

the amb ient temperature c ompen sation ,  a s  even 

moderate change s  in ambient temp erature woul d 

c ause apprec iable  changes in the relay oper­

ating t ime. 

The in stantaneous element used in the typ e  

B L - 1  rel ay ha s a vertical  scale gra duated from 

6 t o  50 amperes. The scale  markings indi cate 

the p ick-up current when the Micarta di sc  is  

opp osite the scale division and when the e l e ­

ment i s  in c orrect adjustment . 

The operation indicator n ormally supp lied in 

the typ e  BL-1 relay wil l pick -up at 1.0 ampere 

direct current . 

The c ontact  rating of the el ement s  are a s  

fol l ows: 

ment range , and intermediate  value s  may be ob - Control Control Capa c ity in Amperes 

Will Break Will C lo s e  t a ined b y  interpolation. *El ement Voltage 

The ambient temperature c ompensation provid­

ed in the type BL-1 relay c aus e s  its  op erating 

t ime for a given current to remain approxi­

mately the  same regardle s s  of changes in the 

ambient t emperature at the relay. If  the 

ambient temperature at the motor locat ion 

Heater 

Heater 

Heater 

125  v . d-c 

250 v . d- c  

1 20 v . a - c  

Instan- 1 2 5  v . d- c  
t aneous 

Instan - 1 20 v . a - c  
tane ous 

0. 5 

0 . 3 

1. 0 

1. 5 

5.0 

1 .0 

0 . 6 

2. 0 

5 .0 

s.o 
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TYPE BL-1 RELAY 

The instantaneous element c ontac t s  

carry 30 amper e s  for l sec ond . 

INSTALLATION 

will 

Tne r el ays  shoul d b e  mounted on switchboard 

p an e l s  or their equival ent  in a location free 

from dir t ,  moisture, exc e s sive vibrat ion and 

heat . M ount the r e l ay vertically by means of  

the  two m ounting s tuds for the  standard c a s e s  

and the typ e  FT projection case  or by means o f  

t h e  fo:Jr mounting hol e s  on the flange for the 

s em i-flush type FT c a s e . E ither of the stud s  

or the m ount ing  screws may be utilized for 

groun ding the r e l ay . The electrical connec ­

tion may b e  m a de dir ect  to the term in a l s  by 

means of  screws for steel p an e l  m ounting or to 

t ermina l studs furni shed with the relay for 

ebony a sbestos  or s l a t e  panel mount ing. The 

terminal  s tuds may be e a s i ly r emoved or in ­

s erted  by l ocking two nut s  on the stud s  and 

t hen turn ing the pr oper nut with a wr ench. 

SETTINGS 
Ther e ar e two settings to b e  made on the 

r�lay. They are as foll ows : 

l. In stantaneous Elemen t - Set  the element  

for a p ick -up current s lightly above the  max i ­

mum current which t h e  appar atus m a y  r ecei ve in 

normal service, as for exampl e, the s t arting 

current of  mot or or the magnetiz ing inrush 

current of a tran sform er . Thi s  setting i s  

made by moving the M ic arta  disc t o  a point 

opposite the desir e d  p ick -up curr ent value in ­

dicated on graduated  sc ale . After the setting 

i s  made l ock the disc in plac e  by mean s of the 

l ocknut s. 

2. Therma l  Elemen t  - For the usual c a s e, set ­

t in� the thermal e l ement in volves only l ocat ­

ing the sc ale  p ointer a t  a position c orr e ­

sponding to the ful l l o a d  s econdary current o f  

the protected  equipment, an d opening or c los­

ing the  shor t ing l ink depending upon whether 

the pointer i s  being s et in accordance with 

the upper or the lower sca l e  markings . The 

r el ay t hen will have the char ac t er i s t ic s  shown 

in Figs . ocr 7. Thi s method of setting the 

relay for var iou s full load current s  a ffords 

�reater f!c�ib i l ity in appl ication and preci-

12 

sion in setting than i s  provided  by mult i­

tapped heater elemen t s  or by interchangeab l e  

heater e l emen t s  of  var ious rating s . 

It i s  desirab l e  to have a t ime-current heat ­

ing curve for the pr otec t e d  equipment , or t o  

know t h e  l engths of  t ime  t h a t  t h e  equipment 

will  stan d  sever a l  differ ent values of over ­

l oad. Thes e  t imes  shoul d b e  a s  h igh or higher 

than the relay t im e s  for the same l oad and 

overload condit ion s, as shown by F igs. 6 an d 7. 

I f  the p oint er i s  set at the near e s t  sca l e  

marking , the maximum deviat ion fr om any actual 

full l oad current c an be only 5 p ercen t . .  Thi s 

occur s at the 2 . 5  amper e  setting , and a t  the 5 
amper e  setting the maximum error will be only 

2 . 5  p ercent . By m oving the pointer t o  an 

e s t imated position b etween marking s ,  ther e  

wil l b e  negligible  deviat ion between the 

p o inter pos ition and the actual full load  cur ­

r ent . The scal e  l en�ths will vary somewhat in 

different r elays due to variation s  in the 

therm a l ly sen s i  t i  ve spr:Lngs . H owever, som e  
m ovement of the poin ter will be p o s sible 

c ount ercl ockw:_ s e  fr om the 3. 5 aJT,pere p oin t or 

c l ockwi se fron the 3-75 a:npere p oint, so that 

for a ful l load  curr ent b etween 3.5 an d 3-75 
amper es the scale poin ter can be s et in a 

c orre sp on ding position without 

err or . 

appr ec iab l e  

I f  the safe op erating t ime r f  t h e  equipment 

at some high va lue of overload should be l e s s  

than the corr e spon ding r e lay time, and i f  the 

in stant aneous element cannot be set  as l ow a s  

t hi s  value o f  overload, either some addit i onal  

r elay must be u s e d  to prGvi de a shorter op er' ­

a t ing t ime  a t  this  over lc;ad but with a p ickup 

s e t t ing higher than the l e s ser overload_ ,  or 

the t ype BL-1 relay must have i t s  settings 

changed for faster operation. This r ar ely 

should be nec e s sary , but if it is requir e d  the 

c ontact setting must be det errc.in ed by test . 

It would b e  un de sir able  tc cor_].licate a:� d ccr. ­

fuse the sca l e  by a ddi:�g markir.[ s for spec ia l 

op erating conditior: s, and tLc added c a l i ­

brating time would increase t�e cost c f  the 
r elay unnec e ssarily. Al so, ;:c c> ingl e sre:ci_al 
c ondit ion would b e  likely o�cur more fre­
quently than others . 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE BL-1 RELAY 

Figs. 8 and 9 illustrate the reduction in 

opera ting time obtained by decreasing the con­

tact travel, but these curves also show that 

the time at low overloads is reduced by a much 

greater percentage than the time at high over­

loads. Since in general this will prevent the 

overload capacity of a motor at low overloads 

( which probably will occur most frequently ) 
from being fully utilized, the characteristic 

curves should not be lowered more than neces­

sary below those of Figs. 6 and 7. 

If it is determined that the relay should be 

set by test to obtain faster operation, it 

should be allowed to stand de-energized for 

several hours if the check .is to be made from 

a cold start. The cover should be on the re­

lay when the check is made, of course. It is 

reco�mended that the check be made at 125  per­

cent of the current setting, or that this 

point be included in case more than one over­

load is checked. After energizing the relay 

for the required time with the required value 

of overload, which should be carefully regu­

lated or adjusted throughout the run, the 

pointer should be moved clockwise until the 

a djustable contacts just touch the moving co n­

tact. Due to a slight amount of play in the 

gearing, if the pointer is moved counterclock­

wise until the contacts just part, its po­

sition may differ slightly from its position 

when moved clockwise until the contacts just 

touch. The calibration points on the scale 

are determined by moving the pointer clockwise 

until the contacts just touch and the same 

procedure should be followed when making sub­
sequent settings. 

The adjustable break contacts,when supplied, 

can be used to prevent re-starting a motor un­

til some desired time interval has elapsed 

after the motor has been disconnected due to 

overload. By setting the break contacts close 

to the make contacts, they can be used to in­

itiate an alarm on opening, thus giving warn­

ing of the existance of an overload before the 

motor re�ches a temperature at which it should 

be disconnected (by the make contacts ) and 

possibly permitting readjustment of the load 

so that it does not become necessary to dis-

connect the motor. A scale having ten major 

divisions and fifty minor divisions is pro-

I. l. 41-553 

vided on the plate on which the make contacts 

are mounted, and an index marlc on the plate 

which supports the break contacts is used for 

setting the break contacts at any desired po­

sition along the scale. The scale is intended 

as a position reference only·and has no fixed 

relation to operating times. In many cases no 

great accuracy is required in the setting of 

the break contacts, and when closer settings 

are desired they should be made by test. 

ADJUSTMENTS AND MAINTENANCE 
The proper adjustments to insure correct 

operation of this relay have been made at the 

factory and should not be disturbed after re­

ceipt by the customer. Contact or pickup set­

tings must be made as required by the appli­

cation, but alteration of assembly adjustments 

should be avoided. If the adjustments have 

been changed, if the relay has been taken 

apart for repa irs, or if it is desired to 

check the adjustments at regular maintenance 

periods, instructions below should be followed 

All contacts should be periodically cleaned 

with a fine file. 3#10021 10 file is recom-

mended for this purpose. The use of abrasive 

material for clea ning contacts is not recom­

mended, because of the danger of embedding 

small particles in the face of the soft silver 

and thus impairing the contact. 

Instantaneous Element 

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 compressed. With a l/32 inch contact 

sep3ration, the contacts should pick-up at 6 

amperes, 60 cycles. If the plunger does not 

piclc-up a nd seal in at this current, adjust 

the core screw so that it will and yet have 

sufficient compression of the spring to pre­

vent sticking. Test for sticking after 50 am­

peres has been passed through the coil. 

Operation Indicator 

Adjust the indicator to operate at 1 . 0  am-
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TYPE BL-1 RELAY 

pere direct current gra dually  3pplied by loos­

ening the two screws on  the under side o f  the 

a s s emb ly,  and moving the bracket forward or 

b ackward . If the two helica l  spring s which 

re set the arm3ture are rep lac ed b y  new spring s 

they shou l d  b e  weakened slight ly by stret ching 

to obtain th0 l ,,m.per e cal ibration . The c oil  

re s i stance i s  approximately 0 . 1 6 ohm. 

Thermal E lement 

The a s s embl y  and adju stment of the therma l 

e l ement requires a l ignment fixtures and other 

special  t ool s ,  a s  well  as sp ec i a l  t e st equip­

ment for locat ing the p o s it i on of the comp en ­

s at ing spring a s sembly on the sha ft and deter­

mining the c al ibrat ion p o int s . Any di sman ­

t l ing or a lt eration of the a djustment s shou l d  

b e  avoided, a s  t h i s  may result in exc e s sive 

b earing frict i on or c a l ibration errors . How­

ever , the c onstructi on and overl oad cap a c ity 

o f  the thermal e lement i s  such that very 

l itt l e  ma intenance shou l d  be required. 

The resistance of the heater and in stantane ­

ous element , measured at the c a se t ermin a l s ,  

* should b e  0 . 25 ohm when the shorting l ink i s  

open and 0.13 ohm when the l ink i s  c l osed . 

The moving c ontact shoul d rotate  without 

t.ot�c eable  frict i on , and when di spl aced  manu­

_ul.:I and rel e a sed it shou l d  return to  it s 

origina l  p o s it i on. The sha ft should have 

about 0 . 010 inch end play . 

I f  the c a l ibrat i on o f  the thermal el ement is  

t o  b e  checked at one or more point s ,  the pre­

caution s  ment i oned in p revi ou s  s ecti on s  should 

be ob s erve d .  Te sting shou l d  be done with the 

relay in it s c a s e  and the cover in p l ac e ,  and 

pr eferably with the c a s e  mounted on a switch­

b oard p anel . I f  the relay time i s  to  be 

checked from a cold  sta rt , the rel ay shou l d  

have been de-energ i zed f o r  several hours b e ­

forehan d. I f  the overload  i s  to  b e  app l i e d  

14 

following a con stant loa d, the current mu st b e  

mainta ined a t  the c on stant initial valu e  unti l  

there i s  no further change in the moving con ­

tact position before applying the overl oad. 

B oth the load and overload current s mu st be 

carefully regu l ated throughout the test . The 

relay shou l d  not be sub jected to dra ft s  or 

sudden change s  in temperature during the test ,  

a s  there i s  some del ay in the resp on s e  o f  the 

temperature eomp ensation . In the factory 

c al ibration the relay i s  hel d in a c ontroll e d  

temperature and other prec auti on s  a r e  taken to  

min imize factors which wou l d  introduce e a l i ­

bration errors . 

The t e st eurrent shou l d  be interrupt ed a s  

s oon a s  the e onta ct s  close  in order to  avoid 

p o s sible  damage t o  the heaters , particu la rly 

when test ing at high values  o f  overlo a d .  

RENEWAL PARTS 
Repair  work c an b e  done most s at i s fa ctorily 

at the fact ory. However,  interchangeable  

p art s can b e  furn i shed to  the  cu stomers who 

a re equipp e d  for doing repair  work . C ompl ete­

l y  a s s embled and c a l ibrated thermal e l ement s 

c an b e  furnished, but individu a l  part s for the 

thermal el ement shou l d  not be ordered since 

factory fixtures and equipment are neces sary 

for s at i sfactory a s s embly and c a l ibrati on . 

When ordering part s ,  a lways give the c omp:et e 

namep late data . 

ENERGY REQUIREMENTS 
The burdens of the heater element p lu s  the 

instantaneou s  element in series at 5 amperes 

6 0  cycl e s  i s  a s  foll ows: 

Heater 

�ap Link C ontinuous 

Posit i on Rating Amp W att V o lt -Amp P ower F a ctor 

Open 

C losed  

3 . 5  

5 . 0  

6 . 2  

3-2 

6.2 

3.2 

1 . 0  

1 . 0 

.�·. 
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TYPE BL-1 RELAY 

OPENIN<O FOR 
THIN PANEL MTl;i 

Pas. 

N� 

I TRIP 

I J;.tp I i BL·\ BL-1 
l COIL � 0- _[-,:- ;- -- .,-;l 

� ��i'g I,, ., , � g_ 
-- - -' [_ lj 

RE-"R \1\I;:_W 

� 

4-D-1437 
Fig. 12-Typical Diagram of External Connections for the 

Type BL-1 Relay used to Protect a Machine against 
Excessive Temperatures when Running Three­
Phase or Single-Phase. 

l.l. 41-553 

r ··- -7� ----- ----1 USE SCREWS FOR THIN PANELS rr -
- -- /T1 

1 

"---- fz DIA.DRILL 
(Z·HOLES) 

: I V 

,..-------ill 

/ 

II 

.1�0-32 TERM SCRE.WS Et STUDS 
-41 -zo MOUNTIN� SCREWS 

& STUDS 

I 
--- --1 

I USE ST)DS iFORTHICK PAN�LS 
- i \ - 2�-

fl 
- - J I I 5 I 

,..__ - 2 8 _-----.J 

'-'3-f-3C l 

Fig. 13-0utline and Drilling Plan for the Standard Projection Type Case. (See Internal Diagrams for the Terminals 
Supplied.) For Reference Only. 
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TYPE BL-1 RELAY 

PA..Nt.L LOC�I\ON 

FOR. PROJECTION 
TYPE MTG. - __ 

0 

.190-32. TERM. SCRE:W 

USE .190 � 32. STUD FOR 

THICK PANEL MIG. 

-----� 

r ----�-�-----ft-1 2 i --1 
-� I� I 
i f= 

D 0•• · 

J I I j I l ill , 
P""'NE.L LOCATION F"OR 

-- -s� -----j > l 
SE.W..\ FLLSH 'TYPE. MTG.. Zfi,WIT� SCRE� ___ / 2� WITH STUD 

l DIA.. HOLE DRILL 

PER INTERNAL 

SCHEMATIC FOR� 
PROJECTION MT�. 
ON THICK PA.NE.L5. 

STUDS F""OR PROJ./ 
TYPE. MT(i. i DIA. 

- I 
CUT OUT FOR 

�EM I -FLUSH 

MOUN1"1HG. 

CUT OUT FOR 

PROJECTION 

* DIA. HOLE.S FOR 

SEMI FLUSH TYPE 
MTG. (4 HOLE.S) . 

16-B-2470 

Fig. 14-0utline and Drilling Plan for the S-10 Semi-Flush or Projection Type FT Flexitest Case. (See the Internal 
Schematic for the Terminals Supplied.) For Reference Only. 
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INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCT IONS 1.:�;1 ���/ 
� * � r-----------------------------------------------------------------, 

-

TYPE BL-1 THERMAL OVERLOAD RELAY 

CAUTION Before putting relays into service , 

rem ov e  a l l  b l ocking which may have been in ­

serted for the purpose  of s ecuring the parts 

during shipment ,  make sure that all  m ov ing 

parts operate freely,  inspect the c ontacts  to 

see that they are c l ean and c l o s e  properly , 

and operate the relay to check the settings 

and electrica l  connection s . 

APPLICATION 

The type BL-1 relay i s  used primarily for 

thermal overload and in stantaneous overcurrent 

protection of motors and generat ors ,  but i t  

may a l s o  b e  us"ed for the protection of tran s ­

formers o r  any other apparatus i f  the tempera ­

ture -ri se under overload i s  approximately 

s im ilar to that of mot ors. The thermal e l e ­

ment is  the "rep l i ca type" and ha s a time -cur­

rent characteristic closely approximating the 

average heating curv e s  of  m otors. Its  chara c ­

teristics  prevent the protected equipment from 

being sub jected to ov erload s of such magnitude 

or durat ion as to cause them to reach danger­

ous temperatur e ,  but at the same time p ermit 

the utilization of the inherent thermal ca ­

pa c ity of the apparatus in carrying inter­

mittent overload s whi ch will not cause the 

windings to become  overheated . A s  its  oper-

ation dep end s upon the rate of  heat generation 

in a heater element within the relay, it may 

be used for e ither a- c or d -e app l i cation . It 

i s  ord inarily connected in the sec ondary cir­

cuit of  a suitable current transformer in a-c 

appl i cation . 

S ince  the voltage drop acros s the relay must 

* b e  within a range of about 0 .49  to 0 .88 volt s 

a t  full l oad on the protected machine , custom ­

a ry shunts  rated in m i l l ivolts  are unsuited 

for d -e appl ication s . However,  the drop acros s 

a portion of the protected c ircui t ,  such a s  

SUPERSEDES I. l. 41-553 
*Denotes change from superseded issue. 

the interpole  fie ld winding of a machine , 

s ometimes  can be utilized a s  a sourc e  of ener­

gy for the relay . 

CONSTRUCTION AND OPERATION 
The single element type BL-1 relay c onsists  

of  a heater element , an  in stantaneous overcur­

rent e l ement , and two operation indicators 

when mounted in the s tandard projection or 

S-1 0  type FT cas e s . 

The doub l e  e l ement type BL-1 relays c onta in s  

two heater elem ents, two instantaneous e l e ­

ment s ,  and three operation indicators . These 

are m ounted in the standard p ro jection and 

S-10 type FT ca ses . 

Thermal Element 

The thermal element c onsists  of  a housing of 

m olded material  which encloses  a coil ed ther­

mostatic  meta l  spring mounted on a sha ft ,  two 

die-cut heater elem ents made of  resistance 

materia l , m etal heat st orage bl ocks , and bear ­

ings for the shaft; and , external to the m old ­

ed housing , a second thermostatic metal spring 

fa stened to the sha ft exten sion and carrying 

the m ov ing contact  at its  outer end, the s ta ­

tionary contacts, and s cales  for setting the 

s tationary c onta c t s  at  suitabl e  position s  for 

obtaining various time -overload operating 

curves  under specified operating c onditions . 

The external and internal therm ostatic  meta l  

springs have identical  temperature -angular ro­

tation chara cterist i c s , and the external 

spring i s  m ounted s o  that its  rotation i s  in 

the opp o s ite  direction to that of the internal 

spring . Con sequently,  a change in amb ient 

temperature will not produce an apprec iable 

permanent change in the position of the m ov ing 

c onta ct s ,  although the en closure of the inter-
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TYPE BL-1 RELAY 

OPERATION LNDICA.TOR 

cD(bz)-�',-'\i-'0-----l1I--------® 
(4} I 

IN5TANTA.NEOU"5 TRIP ELEMENr HEPI.TER ELEMENT---._ 

REAR VIEW 

26-D-1287 

Fig. 1 - Internal Schematic of the Single Element Type 
BL-1 Relay with Front and Back Contacts in the 
Standard Case. The Relay with Front Contacts 
only has Terminals 3 and 4 Omitted. 

nal spring will cause it to respond more sl ow­

ly than the external  spring and a temp orary 

change in c ontact p osit ion woul d result from a 

l arge and rapid change in amb ient temperature . 

Thi s woul d not need t o  be c on sidered in normal 

app l ication s ,  however . 

The internal  spring i s  housed within ceramic 

dis c s  having high thermal - shock resistance ,  

and the two heater elements are mounted 

against the outer surfac e s  of the se disc s . 

The outer end of the spring i s  held fixed by a 

notch in the dis c s . Openings in the centers 

o f  the di s c s  expose  the springs to the heaters 

with only a ir 

ferred to the 

by conduc tion 

ticularly a t  

a l so . The 

s eparation . Thus heat i s  tran s­

spring by convection a s  well a s  

through the c eramic , and (par­

high overloads) by radiat i on 

heater elements are c onnected in 

s eries and to t ermina l s  on the mol ded housing. 

In addition , a t ap on each el ement is c on-

nected to a termina l ,  

b y  which the two tap 

and a link is p rovide d  

termin a l s  c an b e  con 

nected together and thus byp a s s  a p ort ion o f  

e a c h  heater . The portion s  o f  the heaters re-

maining in the c ircuit have a larger cros s 

section a l s o ,  s o  that they will withstand the 

s ame p erc entage overl oad based  on a higher 

full load  current. 

M etal  heat storage di s c s ,  with infervening 

insul ation ,  are c l amped against the outer sur­

faces  of the heaters , and this a s sembly of  

spring and shaft , c eramic insulation ,  heaters , 

2 

OPERATION 
INDICATOR 

LH ELEME.NT 
(FROt-JT VIEW) �---

1-<EATE.R __ ELEMENTS 

REAR VIEW 

���MENT 
(FROt•rT VIEW) 

1N5TANTP..NEOU5 
TRIP ELEMENT':'! 

R H. __ S:LEMENT 

26-D-1247 

Fig. 2-Internal Schematic 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 C i rcuits  
Omitted. 

and heat storage dis c s  i s  mountea s o  that it 
has a minimum of direct c ontact  with the mol d-

ed housing . The proportion s  and spa c ings o f  

the c omponent s  have been designed t o  provide 

fast  operation at overloads o f  several hundred 

p er c ent or higher,  and t o  provide long oper­

a t ing t imes at l ow overloads s o  that the in­

herent thermal capac ity present in the u sual  

motor design can be fully utiliz e d .  

The c ont a c t s  a r e  s ilver ana a r e  of the 
bridg ing typ e s o  that fl exib l e  l e a ds a re 

unnec e s sary . The moving c ontact c onsists  of a 

*silver plate  c onstructed s o  that it c an p ivot 

on it s mounting and be s e l f -a l igning with 

the stationery c ontacts . The stationary make 

conta c t s  are supp ort ed in mol ded insul ation 

fa stened to a plate  whi ch can be rotated 

a round the sha ft by means of a gear s ector on 

its edge and a pin ion attached t o  the s c a l e  

pointer. This s erv e s  t o  expand the s c a l e s  and 

Jermit increa sed ac cura cy of sett ing . 

Stationary break conta c t s  c an be provided 

wh en require d .  Thes e  a re similar t o  the make 

c onta c t s  and are mounted on a secon d  rotatable 

p l ate  in front of the plate  whi ch support s the 

make contact s .  Thi s  plate  i s  hel d in position 

by spring pre s sure , but c an be moved t o  any 

desired posi tion with reference  to the make 

c ontact s . A sca l e  on the support ing plate  for 

the make conta cts  is used in locating the 

b reak c onta cts  at a definite position . Rota ­

tion of the make c ontacts  by mean s of the 

-
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TYPE BL-1 RELAY 

------­
COVER OPERATED 

SWITCH WH(N USED 

HEATrR H E MENT 
INSTANTANEOUS TRIP 

E L E MENT 

9-D-8 026 

Fig. 3-Internal Schematic of the Single Element Relay 
with Front and Back Contacts in the Type FT Case. 
The Relay with Front Contacts Only has Termi­
nals 3 and 4 and Associated Circuits Omitted. 

scale  pointer does not change the spa c ing b e ­

tween the make a n d  the break cont a c t s . 

Instantaneous Element 

Thi s  is a sma l l  solenoid type el ement . A 

cyl indrical  p lunger moves up and down on a 

vertical  guide rod in the center o f  the sole -

noid coil. Thi s guide rod i s  fa stened t o  the 

stationary c ore which in turn screws into the 

e lement frame . A silver di s c  i s  fastened t o  

the moving plunger thru a hel ical  spring . 

When the coil  i s  energized , the plunger moves 

upward carrying the silver disc  which bridge s 

three conical  shaped stationary conta cts . 
A fter the c ontacts  close  the plunger moves 

s l ightly farther b efore seating against the 

stat ionary c ore . 

tact  pre s sure . 

Thi s  a s sures positive c on -

A Micart a  di sc  on a threaded bushing i s  a s ­

s embled on the lower portion o f  the guide rod 

and is l ocked in p l a c e  by a nut . I t s  position 

determine s  the de-energized posit ion o f  the 

plunger and therefore the p ickup current o f  

the element , a s  indicated b y  the graduated 

scale b eside the di sc . 

Opera tion Indicator 

The- operation indicator i s  a sma l l  solenoid 

ll 41 -553A 

I I I (f Iiii11F����[;f���� 
!'"!f'ONT 1/,!Ew CDtASstG 0Pe-R.-9TFP 5HORTttvt:; 

Swnrfl 

7-D-6647 

Fig. 4-lnternal Schematic of the Double Element Relay 
with Front and Back Contacts in the Type FT Case. 

c oil  c onnected in the trip c ircuit . When the 

coil  is energized,  a spring-restrained arma ­

ture releases  the white  target whi ch fall s  by 

gravity t o  indicate the  c ompl etion of the  trip 

c ircuit . The indic ator is reset from outs ide 

the c a s e  by a push rod in the c over or cover 

s tud . 

CHARACTERISTICS 
The type BL-1 relay i s  de signed for use in 

applications  where the current tran s former 

ratio is such that with 100 percent of ful l  

load  on the protected machine the relay will 

receive a current within the l imit s  of 2 . 5  t o  

5. 0 amperes. For ful l  load  current s  within 

this range , the relay can b e  set to operate in 

a c c ordanc e  with the chara cteristic curves 

shown in Figs. 6 and 7. 

The entire heaters are in the c ircuit for 

the curves of  Fig . 6 .  The out er s c a l e  markings 

range from 2 . 5  to 3. 5 amperes in 0 . 25 ampere 

steps , and when the scale pointer i s  set to 

one of  the indicated current values the relay 

c ont a c t s  wil l  c l ose in approximately 60 min ­

utes if the current increases  t o  125  percent 

of the full  load value a ft er the ful l  l oa d  

current h a s  been fl owing l ong enough for the 

temperature rise to reach a c on st ant value . 

The operating t ime for other p ercentages of  
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TYPE BL-1 RELAY 

OPERATION 1/VIJICATOR �-� :_:;:f-tN5TANTA .... QV5 

i ·::-c_ _ _ _  riO.!'r---�TkERM'AL 

i 
I I �J 

S!Nril£ ELEMENT RELA Y 

OPERA TION INIJICA TOR �----;: /NS TANTAN£005 

. " '  J1 � ':1 � :- ., .. ,�YTHERMAL 

. - - I I� I �_j 
OOI!f3L E EL EMENT REl.AY 

SCHEMATIC INTERNAL CONNEC TIONS - REAR V/EJV 

/NSTANTANEOt/.5 INSTANTANEOUS � Po�- ----�p pO� - -- --reiP I@ cb I ! ® � L�� ����l� � 
I I I ; P05 i (RIP 

L _j l _ _ _  _j L _j 
B 

SCHEMATIC £.XT£RNAL TRIP CIRCO! T C()NNECT!ONS - REAR YIEJ11 

A- C!RWIT BREAKER TRIPPED B Y  EITIIER THE INSTANTAN£01/5 OR 
THERMAL CONTA CT WITH SEPARATE o?ERAT!ON INDICA TORS 

8- /NSTANTA NEOt/S CONTACT TO TRIP TN£ BEAKER WITH OPERA TION 
INDICA TOR TO !NfJICA TE; THERMAL CONTACT USED FOR ALARM 
WITH ITS OPERATION INDICA TOR MADE ltVOPERA TIVE BY JfJMPER 
A S  SHOWN DOTTED. 

C- WHERE /NSTANTANE0//5 CONTA C T  !S NOT (15£D AND THERMAL 
CONTACT DOES NOT REQUIRE OPERA TION INDICATOR. 

26-D-1285 

Fig. 5-Schematic Trip Circuit Connections for Various 
Applications of Single and Double Element Type 
BL-1 Relays in the Standard Cases. 

overl oad a fter a steady state c on dition has 

b een reached on ful l  load are shown by the two 

l ower curves of  Fig. 6 .  The se curves repre-

s ent the primary performanc e  requirements of 

the type BL -1 relay . Whil e  there are no uni-

form standards for the overl oad c apacities  of  

a l l  typ e s  of  mot ors , thes e  relay chara cter­

full uti lizat ion of  the 

of most motors at l ight 

i s t i c s  will permit 

overl oad c apac ity 

overl oads whil e  provi ding rap id op eration 

under heavy overloads . 

Since an overload might oc cur at or shortly 

a fter the t ime a motor is started ,  or  a fter a 

motor has reached a c onstant temperature rise 

whil e  carrying l e s s  than full load,  Fig . 6 

shows how the operating t ime wi l l  b e  a ffected 

for a zero initial load and for a 7 0  percent 

initial  l oa d .  A s  would b e  expected,  the oper­

ating t ime i s  somewhat longer for the se c on ­

dition s ,  but the protected motor c oul d carry 

the overl oad l onger be fore rea ching a danger­

ous t empe rature . 

I t  will b e  ob served that the curve s for the 

2 . 5  and the 3 . 5  ampere settings diverge some ­

what a s  the overl oad increases. The amount of  

4 

divergence will not seriously affect any ap­

plication of the relay. For full load current 

settings greater than 2 . 5  amperes but less 

than 3 . 5  amperes, the operating time at any of 

the higher values of overload can readily be 

obtained by interpolation . 

For the curves of Fig . 7, the short -circuit­

ing l ink is closed  on the two right-hand ter-

mina l s ,  thus l eaving 

heater in the circuit . 

only a p ortion of each 

The inner s c al e  mark-

ing s , which range from 3 - 7 5  to 5 . 0  amperes in 

0 . 25 ampere step s ,  have the same s ign i ficance  

a s  the  outer s c a l e  markings which a re used for 

the full heater , a s  de s crib ed for Fig . 6. The 

curves for Fig . 7 are for the 3 - 7 5  and 5 . 0  

ampere settings , and t ime value s  a t  h igh over­

l oa ds a t  intermediate settings can b e  obtained 

by interpolation . The curves of  Figs . 6 and 7 

will b e  found to b e  very n early i denti c a l  i f  

one set  i s  superimposed  on the othe r .  

The heater el ement wi l l  not b e  in jured b y  

c arrying a current o f  3 5  amperes with the 

short inz l ink open , or 50 amp er e s  w i t h  the 

l ink cloc�d ,  for a l ength of t ime sufficient 

t o  close the c ontacts  from a cold  start w i t h  

the pointer set at 3 . 5  to  5 . 0  ampere s resp ec-
* t iv e l y . On e - s ec ond rat�ngs f or the heater are 

twenty t imes tne maximum ful l  l oa d  current 

settin� for the op en and c l o s e d  l ink p o s i t i on �  

o r  7 0  a n d  1 0 0  amp eres respect ively . 

In c e r t a in app l i ca t i on s it might b e  d e s ira ­

b l e  t o  have faster operation at h igh v a l u e s  o r  

overloa d .  Thi s  c an b e  a c comp l i she d  b y  a 

change in the c ont act set ting , but the cp er ­

a t ir• g  time at l i;:>;ht overlo ads will  b e  r e du c e d  

t o  a st il l g r e a t e r  ex t en t  an d thus the ful l 

overl oa d  c a r a city of the motor at light ove r ­

l e a d s  m a y  b e  ma de un a v a i l ab l e .  Fig . 8 shows 

t ime -ove r l 0a d characteri st i c s  for the l imit s  

of  the a d ju s tment range when the short - c i r ­

cuit ing l ink i s  open and  when t h e  contact 

spacing ha s been reduc e d  s o  that the con t a c ts 

will close �n 1 5  minutes on an overl o a d  o f  1 2 5  

p erc ent a fter  constan t t emperature has  b een 

reached en full l oa d .  For this c ombinat i on o f  

l oa d  and overl o a d ,  a t  t h e  end o f  t h e  1 5 -minu t e  

p e riod t h e  p ointer sho�l d b e  moved clockwis e  

to  a p o s it i on where t h e  c onta ct s  just close . 

It wi l l  not b e  p o s s ible  to move the pointer 
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TYPE BL-1 RELAY IL 41 -553A 
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POINTER AT 2 , 5  AMPS. 
OVERLOAD APPLIED AFTER MOVING 
CONTACT REACHES FINAL POSITION 
FOR INITIAL STEADY LOAD 
INDICATED BELOW. 
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POINTER AT 3 . 5  AMPS. 
OVERLOAD APPLIED AFTER MOVING 
CONTACT REACHES FINAL POSITION 

1 FOR INITIAL STEADY LOAD 
• 9 INDICATED BELOW • 

. a  ZERO CURRENT ( INTERNAL TEMP.AT · 1  APPROX. AMBIENT TEMP. ) 
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PERCEll OF CURRENT SETTING 

Curve #396065 

Fig. 6-Current-Time Curves for Normal Applications of the Type BL-1 Relay Covering Range of Full-Load Currents 
from 2.5 to 3.5 Amperes, Using Pointer Settings marked on Dial. 60-Minute Time-Delay for 125% Load 
Occurring after Steady Full-Load. Shorting Link Open. 
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TYPE BL-1 RELAY 
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60 MIN . CURRENT - TIME CURVES FOR TYPE BL-1 RELAY 

' '  
I 

-- POINTER AT 3.75 AMPS. 
OVERLOAD APPLIED AFTER MOVING 
CONTACT REACHES FINAL POSITION 
FOR INITIAL STEADY LOAD 
INDICATED BELOW. 

' -
ZERO CURRENT (INTERNAL TEMP. AT 
APPROX. AMBIENT TEMP. )  

70% OF 3 .75 AMPS • 

100% OF 3 . 75 AMPS. 

POINTER AT 5.0 AMPS. 
OVERLOAD APPLIED AFTER MOVING 
CONTACT REACHES FINAL POSITION 
FOR INITIAL STEADY LOAD 
INDICATED BELOW • 

ZERO CURRENT ( INTERNAL TEMP.AT 
APPROX. AMBIENT TEMP. ) 

70% OF 5 AMPS • 

100% OF 5 AMPS • 

I 
.093 MIN. AT 1000% 

1 00 200 300 �0� 500 600 700 800 900 1000 
PERCENT OF CURRENT SETTING 

Curve #396006 I 
Fig. 7 -Current-Time Curves for Normal Applications of the Type BL-1 Relay Covering Range of Full-Load Currents 

from 3. 75 to 5.0 Amperes, using Pointer Settings marked on Dial. 60-Minute Time-Delay for 125% Load 
Occurring after Steady Full-Load. Shorting Link Closed. 
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TYPE BL-1 RELAY ll 41 -553A 
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15 MIN . CURRENT - TIME CURVES FOR TYPE Bl-1 RELAY 
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SETTING ZERO CURRENT (INTER 
FOR 2." AMP. { WHEO STARTING FROM 

NAL 
FOR 3 .75 AMP. TEMP. AT APPROX. 

SETTING AMBIENT TEMP. ) 

FOR 2.75 AMP. { WHEN STARTING FR OM SETIING 100% OF FULL-LO AD 
FOR 3.75 AMP. 

SETTING 
CURRENT 

--

� 

100 200 300 �00 500 600 700 800 900 1000 
PERCENT OF CURRENT SETIIN6 

Curve #396063 

Fig. 8 -Current-Time Curves for Special Applications of the Type BL-1 Relay covering Range of Full-Load Currents 
from 2.75 to 3.75 Amperes. Contact Settings Determined by Test for IS-Minute Delay with 125% Load 

Occurring after Moving Contact reaches Final Position for Steady Full-Load. Shorting Link Open. 
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TYPE BL-1 RELAY--------------------
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Curve #396064 

Fig. 9-Current-Time Curves for Special Applications of the Type BL-1 Relay Covering Range of Full-Load Currents 
from 4.0to 5.0 Amperes. Contact Settings Determined by Test for 15-Minute Delay with 125% Load 

Occurring after M o ving Contact reaches Final Position for Steady Full Load. Short ing Link Closed. 
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TYPE BL-1 RELAY IL 41 -553A 
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RESET CURVES FOR TYP E B L - 1  R E L AY 
2 . 5  A�P. TO 3 . 5  A�P. RANGE (LINK NOT USED) 
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Curve #396 061 

Fig. 10-Contact-Opening and Reset Time Curves for the Type BL-1 Relay for Full-Load Settings of 2.6 to 3.6 
Amperes as marked on Dial. Shorting Link Open. 
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TYPE BL-1 RELAY 
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Curve #396062 

Fig. 1 1 -Contact-Opening and Reset Time Curves for the Type BL-1 Relay for Full-Load Settings of 3. 75 to 5.0 

Amperes as marked on Dial. Shorting Link Closed. 
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TYPE BL-1 RELAY 

sufficiently beyond the 2 . 5  amp ere p o int t o  

obtain a 1 5 -minute setting f o r  thi s  value of  

full load,  s o  Fig . 8 shows 2 . 75  amperes a s  

b e ing one end of  the range for the accel erated 

operation . The upper end of the range when 

the shorting l ink i s  not used has  b een shown 

a s  3 .  7 5  amp ere s , since the pointer position 

for a 1 5-minute s etting at 125 p ercent of a 

3 - 7 5  ampere ful l  load  current will  b e  near or 

s omewhat to the left of the 3 . 5  ampere s c a l e  

marking . 

It i s  not expected that the se fa ster oper­

a t ing curves wil l  b e  used for gen eral app l i -

cati on . They are presented t o  show how the 

relay characteri stics  may be modified to meet 

special c ondition s . S in c e  the pointer p o ­

sit ion must be determin ed by test , it c ould b e  

l ocated t o  give a t ime other than 1 5  minute s  

at 1 2 5  percent overl oad . If the time were b e ­

tween 1 5  a n d  60 minut e s ,  an approximate op er­

a ting curve could be estimated  by interpol a ­

t i on between Fig . 6 and 8 .  

Fig . 9 i s  s imilar  to Fig . 8 but shows faster 

time -overload curves for ful l l oad current s  

that require the use of the shorting l ink. 

* It will  be ob s erved that the curves of Figs . 

6 and 7 are approa ching an a symptotic position 

at 125% of ful l loa d ,  and that the curves of 

F iGs . 8 and 9 are farther from their asymp ­

t ot i c  posit ion at 125% of full  l oa d ,  as woul d  

be expected b ecause of the shorter t ime delay . 

Prior c ondition s  of l oa d  ( b etwe en zero and 

ful l l oa d )  wil l  not affect the value of cur­

rent that will ultima tely close  the rel ay con­

t a c t s , but variab l es such as  friction and 

dis �repan c ies  in c a l ibration p revent preci s e  

l :c cation of the a sympt ot i c  value. However , 

a fter making s ome a l l owanc e  for such variab l e �  

a value of 1 18% of ful l l oa d  current c a n  be 

c onsidered as  the maximum current that will 

n ot produce eventual c l o s ing of the relay c on ­

tacts  when s ett ings a re ma de a s  de s c ribed for 

F igs . 6 and 7 .  For settings ma de per Fi6S . 3 
and 9 ,  this current value wil l  be 1 1 0% of ful l 

l oa d . 

Fig . 10 and 1 1  show resetting time s for the 

typ e  BL-1 relay for the shorting l ink opened 

or closed . The c omplete  resetting time i s  

ll 41 -553A 

c on sidered to be the time measured from the 

moment the relay current i s  interrupted  unt i l  

the c onta c t s  return t o  the posit i on they would 

occupy for the steady state condition of 100 

percent of ful l  load  current. Thi s  c omplete 

t ime is  composed  of the t ime required for the 

c onta c t s  to part and the t ime for them to 

travel back to 1 00 p ercent position ,  and sep a ­

r a t e  curves are shown f o r  the se two c omponent s  

of the complete  t ime . The t ime wi l l  vary de ­

p ending upon whether the overl oad o ccurs after 

the motor ha s b een c arrying 100 percent l oa d  

or from a c o l d  start , a n d  curve s a r e  shown for 

the two c on dition s . The curves a re shown for 

a relay s etting a t  either end of  the a djus t ­

ment rang e ,  a n d  intermediate  values may b e  ob ­

tained by interpolat ion . 

The amb ient temperature c ompensati on provid­

e d  in the typ e BL-1 relay c auses  its op erat ing 

t ime for a g iven current to rema in approxi­

mately the same regardle s s  of  changes  in the 

amb i ent temperature a t  the relay . I f  the 

amb ient temperature at the motor l ocat ion 
vari e s , the motor of course wil l  carry a high­

er overload safely when the ambient tempera ­

ture i s  l ow .  Howeve r ,  a repl i c a  type relay 

c annot respond t o  the amb ient temperature at 

the motor unl e s s  it has n o  amb i ent temp erature 

c ompen sating mean s and unl e s s  it is mounted 

either adjacent t o  the motor or,  i f  at a di s ­

t anc e ,  i n  a locati on where there i s  a s surance 

that the amb i ent temp erature will vary in ex ­

a c t ly the same way a s  at the motor . Thi s  c on ­

dition frequently c annot b e  met . Also , the 

relay temperature at the operating point 

shoul d be very close  to that of  the  motor at 

i t s  maximum safe operating temperature. The 

typ e  BL-1 relay wa s designed for a minimum 

op erating tempera ture much lower than the safe 

op erating temperature of a motor , but with a 

s imilar rate of rise  when the rise  i s  express ­

e d  a s  a percentage of the total change in the 

relay temperature . Thi s  was done both to ob ­

tain a l ow relay burden and to increase  the 

amount of  overl oad that the relay can carry 

without injury . With the l ow opera ting tem­

p erature of the type BL-1  rel ay, it  would not 

b e  satisfactory to b l ock or render inop erative 

the amb ient temperature compen sation , a s  even 

moderate changes in amb ient temperature woul d 

11 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE BL-1 RELAY 

cause apprec iable changes  in the relay op er­

a t ing time . 

The in stantaneous e lement used in the typ e  

BL-1 relay ha s a vertical  s c a l e  gra duated from 

6 to 50 amperes. The s c a l e  markings indicate 

the pick-up current when the Micart a  di sc is 

opposite the s c a le division and when the e l e ­

ment i s  i n  c orrect a djustment. 

The operation indicator normally  supp lied in 

the type BL-1 relay will  p ick-up at 1 . 0 ampere 

direct  current . 

The conta c t  rating of the el ement s  are a s  

fol l ows : 

C ontrol 

* E l ement Voltage 

Heater 125 v . d-c 

Heater 250 v. d-c  

Heater 120 v. a -c 

Instan- 125  v . d-c 
taneous 

C ontrol Capacity in Amp eres 

Will Break Will Close  

0 .8 

0 . 6  

5 . 0  

1. 5 

5 . 0  

30 . 0  

Ins tan- 120 v . a-c 1 5 . 0  30 . 0  
t aneous 

The instantaneous e lement contacts  will 

c arry 30  amperes for l second . 

INSTALLATION 
The relays shoul d b e  mounted on switchboard 

p an e l s  or their equival ent in a location free 

from dirt , moi sture , exce s sive vibrat ion and 

heat . Mount the relay vertically by means o f  

the two mounting s tuds for the standard c a s e s  

and the typ e  F T  projection c a se or by means o f  

t h e  four mounting h o l e s  o n  the flange for the 

s emi-fl� type FT c a s e . Either of the s tuds 

or the mounting s c rews may be utilized for 

grounding the relay . The e lectrical c onnec ­

tion may b e  made direct t o  the terminal s by 

means  o f  s c rews for steel  p anel mounting or t o  

t erminal studs furni shed with the r e l a y  for 

ebony a sbestos  or s late  panel mounting . The 

t ermina l  s tuds may b e  easily  removed or in ­

s erted by l ocking two nuts on the studs and 

then turning the p roper nut with a wrench . 

SETTINGS 
There are two settings t o  b e  made on the 

1 2  

relay . They are a s  fol l ows : 

1 .  In stantaneous E l ement - Set  the el ement 

for a p ick-up current slightly above the max i ­

mum current which the appa ratus may receive in 

norma l servi c e ,  as for examp l e ,  the s tarting 

current of  motor or the magnetizing inrush 

current of a tran s former. Thi s  setting i s  

made by moving the Micart a  dis c  t o  a point 

opposite  the desired pi ck-up current value in ­

dicated on graduated scal e .  After the setting 

is made lock the di s c  in p l a c e  by means of the 

l ocknuts. 

2. Thermal E lement - For the usual c a s e ,  s et ­

ting the therma l e leme�t involve s only l o c a t ­

ing t h e  scale  pointer at a position c orre ­

sponding to the ful l  load secon da ry current of 

the p rotected equipment , and opening or c lo s ­

ing the shorting l ink depending .upon whether 

the pointer i s  being set in a c c ordance  with 

the upper or the l ower scale  markings . The 

relay then will have the characteri s t i c s  shown 

in Fig s . 6 or 7. Thi s  method of setting the 

relay for various ful l  load  currents  a ffords 

greater flexibilit y  in app l ication and pre c i ­

s ion i n  setting than i s  provided by mult i ­

tapped  heater element s o r  by interchange ab l e  

heater e l ements o f  various rating s . 

It i s  desirabl e  t o  have a t ime -current heat­

ing curve for the p rotected equipment ,  or to 

know the l engths of  time that the equipment 

will  stand several different va lues of over ­

l oa d . The s e  time s should be a s  high or higher 

than the relay time s for the same load  and 

overl oad  condition s ,  as shown by Figs . 6 and 7 .  

For ful l l oad current s  which l i e  b etween any 

two values marked on the scale , the point er 

can b e  moved t o  a readily estimated  int er­

mediate position with negligib l e  error . Even 

i f  the p ointer were l eft at the nearest s c a l e  

marking the maximum deviation i n  pointer p o ­

sition from the actua l l oa d  current woul d b e  

only 2 . 5% at the 5. 0 a mp ere setting , in ­

crea s ing t o  5% at the 2 . 5  amp ere s etting. The 

s c a l e  l engths wil l  vary s omewhat in different 

relays due to variations  in the thermally 
s ensitive springs. However, s ome movement of  

the pointer will b e  possible  c ountercl ockwise  

from the 3 . 5  amp ere p oint or c l ockwis e  from 

the 3 -75 ampere p oint , so that for a ful l 
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TYPE BL-1 RELAY 

l oad current between 3 - 5  and 3 - 7 5  amperes the 

s c a le pointer can be s et in a c orresp onding 

�osition without apprec iable  error . 

If the safe operat ing t ime of the equipment 

at some high value of ov erload shoul d be l e s s  

than the corresponding relay t ime, and i f  the 

instantaneous el ement c annot b e  set as l ow a s  

this va lue o f  overload, e ither some addit iona l 

relay must b e  used to prov ide a shorter op er­

a t ing t ime at this ov erl o a d  but with a p ickup 

s etting higher 

the type BL-1 

than the l e s ser overloads, or 

relay must have its settings 

changed for faster operation . Thi s rarely 

shoul d b e  neces sary, but i f  it  is required the 

c ontact setting must b e  determined by test . 

It would be unde sirab l e  t o  c omp l icate and c on ­

fuse the s c a l e  by a dding markings for sp ec ial 

operating conditi ons, and the a dded c a l i ­

brating time would increase  the co st of  the 

relay unnec e s sarily . A l s o, no s ingle sp ecial  

c ondit ion would be l ikely t o  oc cur more fre ­

quently than others . 

Figs. 8 and 9 illustrate the reduction in 

op erating time obt a ined by decrea s ing the c on ­

t a c t  travel, but these curv e s  a l s o  show that 

the t ime at l ow overloads is reduced by a much 

greater p ercentage than the time at high ov er­

loads. Since in general this will  prev ent the 

ov erload  c apac ity of a motor at l ow ov erloads 

( which probably wil l  occur most frequently ) 

from being fully ut i l ized, the c haracteri stic  

curves  should  not  b e  l owered more than n e c e s ­

sary b e l ow those of Fig s . 6 a n d  7. 

If it is determin e d  that the relay should  b e  

s e t  b y  t e s t  to obtain faster operation, i t  

shoul d be allowed t o  stand de -energi zed for 

s everal hours if the check is to be made from 

a cold  start . The c over shoul d be on the re ­

l ay when the check i s  made, of course . It i s  

recommended that the check b e  made a t  1 2 5  per­

c ent of  the current setting, or that this 

p oint b e  included in case more than one ov er­

l oa d  i s  checke d .  After energ i z ing the relay 

for the required t ime with the required value 

of  overload, which should  be carefully regu­

lated or adjusted throughout the run, the * 

p ointer should be moved clockwise unt i l  the 

a djustab l e  c onta c t s  just t ouch the mov ing con - 1 
t a c t . Due t o  a sl ight amount o f  p l ay in the 

gearing , if the p o inter is  moved c ounterclock-

IL 41 -553A 

wise until the c ontacts  just p art, i t s  p o ­

sition may differ slightly from i t s  posit ion 

when mov e d  clockwi se unti l  the c ontacts  just 

t ouch. The c a l ibration p o ints  on the scale  

are  determined by  moving the p o inter c l ockwise  

unt i l  the  c ontacts  just touch and the same 

procedure shoul d  be foll owed when making sub ­

s equent setting s . 

The adjustab l e  break contacts, when suppl ied, 

c an b e  used to prev ent re-starting a motor un ­

t il some de s ired t ime interv al has e l ap sed 

a fter the motor has been disconnected due t o  

overl oa d .  By setting the b reak c ont a c t s  close  

to the make c ontacts, they c an b e  used to in ­

itiate an a la rm on open ing, thus giv ing warn ­

ing of the ex i stance  of an ov erload before the 

motor reaches a temp erature at which it shoul d 

b e  disconnected (by the make c ont·a ct s )  and 

pos s ib ly permitting readjustment of the load  

s o  that it  does not  become neces sary to dis ­

c onnect the motor . A scale  hav ing ten ma jor 

div i s ion s and fifty minor div i sion s  is pro­

v ided on the plate on which the make c onta c t s  

a r e  mounted, a n d  a n  index mark o n  the p la t e  

which support s the break c ontacts  i s  u s e d  for 

setting the b reak contacts  at any de sired p o ­

s i tion a l ong the s c a l e . The s c a l e  i s  inten ded 

a s  a position reference  only and has no  fixed 

relati on t o  operating t imes . In many c a s e s  no 

great a ccuracy i s  required in the setting of  

the  break c onta c t s, and when closer settings 

are desired they shoul d b e  made by test . 

ADJUSTMENTS AND MAINTENANCE 
The proper adjustments t o  insure c orre c t  

operation of this relay hav e been made a t  the 

factory and shoul d not be disturb e d  a fter re­

c eipt by the customer . Contact or p ickup set ­

t ings mus t  b e  made a s  required by the app l i ­

c at ion , but a l t erat i on o f  a s semb ly adjustments  

shoul d be avo i de d. If  the  a djustment s have 
b een changed, i f  the rel ay has b een taken 

apart for rep a ir s, or if it i s  desired t o  

check the a djustments  at regular maintenance  
p eriods, in structi on s  b e l ow shoul d b e  followed. 

A l l  c ontacts  shoul d be c l eaned periodic a l ly. 

A c ont act  burn isher S#l82A836HOl is recommended 

for this purpose . The use of  abra s iv e  material 

for c l eaning c onta ct s  i s  not rec ommended, b e ­

c ause of the danger of  embedding sma l l  part i -
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TYPE BL-1 RELAY 

c l es in the fa c e  of the soft silver and thus 

imp airing the contact. 

Instantaneous Element 

Remove the p l unger core and see that the top 

of the plunger is clean. Reassemble the 

plunger, and a djust the p osition of the core 

sc rew so that when the contacts are c lose d the 

plunger butts against the stop with the spring 

half comp ressed. With a 1/32 in ch c onta c t  

sepa ration, the conta cts should pick-up at 6 

amperes, 60 cycles. If the plunger does not 

p i c k-up and seal in at this current, a djust 

the c or e  sc rew so that it will and yet have 

suffi cient compression of the spring to p re­

vent sticking. Test for sticking after 50 am­

p eres has been p asse d  through the coil. 

Op eration Indicator 

Adjust the in dic ator to op erate at 1 . 0 am­

p ere direct current gra dua l ly applied by loos­

ening the two s crews on the nnder side of the 

assembly, 

ba ckwar d. 

and moving the bracket forwar d  or 

If the two helical springs which 

reset the a rmature a re repla c e d  by new springs 

they should be weakened slightly by stretching 

to obtain the 1 a mpere c alibration. 

resista n c e  is approximately 0 . 16 ohm. 

Thermal E l ement 

The coil 

The assemb l y  and a djustment of the therma l 

element requires a l ignment fixtures and other 

sp e cial tools, as well as sp ecial test equip ­

ment for loc ating the position of the comp en ­

sating spring assembly on the shaft and deter ­

mining the c alibration p oints. Any disman ­

tling or a lteration of the a djustments should 

be avoided, as this may result in exc essive 

bearing friction or c alibration errors. How­

ever, the construction and overloa d c a p a city 

of the thermal element is such that very 

little maintenan c e  should be required . 

The resista n c e  of the heater and instantane ­

ous element, measur e d  a t  the c ase termina ls, 

should be 0 . 25 ohm when the shorting link is 

op en and 0 . 1 3  ohm when the l ink is closed .  

14 

The moving contact should rotate without 

noti c e able friction, and when disp l a c e d  manu­

a l l y  and released it should return to its 

origin a l  position. The shaft should have 

about 0 . 010 inch end play. 

If the c a l ibration of the thermal element is 

to be checked at one or more points, the p r e ­

c autions mention e d  i n  previous sections should 

be observed. Testing should be done with the 

r e l ay in its c ase and the cover in p l a c e, and 

preferably with the c ase mounted on a switch­

boa rd pan el. If the relay time is to be 

checked from a cold st art, the relay shoul d 

have been de -energized for several hours b e­

forehand. If the ov erloa d is to be applied 

following a constant loa d, the current must be 

maintain e d  at the constant initial value until 

there is no further change in the moving c on ­

tact position before applying the overload. 

Both the loa d and overloa d currents must be 

c a r efully regulated throughout the test. The 

relay should not be subjected to drafts or 

sudden changes in temperature during the test, 

as there is some delay in the response of the 

temperature comp ensation. In the f a c tory 

c alibration the relay is held in a controll e d  

temperature a n d  othe r  precautions are taken to 

minimize factors which wou l d  introduce c a li­

bration e rrors. 

The t est current shoul d be interrupted as 

soon as the contacts close in order to avoid 

possib l e  damage to the heaters, p a rticularly 

when testing at high values of overloa d .  

RENEWAL PARTS 
Rep air work c an be done most satisfa ctorily 

at the f a c tory . However, interchangeabl e 

p a rts c an be furnished to the customers who 

a re equippe d  for doing repair work. Complete ­

ly assemb l e d  and c a l ibrated thermal e lements 

c an be furnished, but individual p a rts for the 

thermal element should not be ordered sin c e  

f a c tory fixtures and e quipment are n e c essary 

for satisf a c tory assembly and c alibration. 

When ordering p arts, a lways give the c omplete 

nameplate data. 
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TYPE BL-1 RELAY 

ENERGY REQUIREMENTS 
The burden s of the heater e lement p lus the 

instantaneous element in series at 5 amperes 

6 0  cycl e s  i s  a s  foll ows r 

Heater 

Tap Link Continuous 

* Position Rating Amp Watt  Volt-Amp Power Fac tor 

Open 

C losed  

3 - 5  

5 . 0  

6 . 2 5 

3 - 2 5 

6 . 2 5  

3 - 2 5 

1 . 0 

1 . 0 

POS., 

4 -D-1437 

Fig. 12-Typical Diagram of External Connections for the 
Type BL-1 Relay used to Protect a Machine against 
Excessive Temperatures when Running Three­
Phase or Single-Phase. 

IL 41-553A 
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TYPE BL-1 RELAY 

'--- fz DIA.DRILL 
(Z·HOLES) 

-----j USE SC. R E W S  (OR THI N  PANELS 

�------

.1�0-32 TERM SCRE.WS It STU D S  
-41 - z o  MOUNTING, SCR E W S  

& STUDS 

63-D-301 

Fig. 13-0utline and Drilling Plan for the Standard Projection Type Case. (See Internal Diagrams for the Terminals 
Supplied.) For Reference Only . 

PANC.L LOC"'TION 

F"OR P RO J E. C T I O N  

TYPE M T G .  - -

. 190-32. TERM. S C R E W  
U S E  .1�0 - 3 t  S T U D  FOR 

THICK P A N E L  MTG. 

.j- DtA. HOLE: DRILL 
PE.R INTERNP.,L 

SCHEMATIC FOR 

PROJECT ION MT(i. 
ON. THICK PANELS. 

S T U DS FOR PROJ. 
TYPE MT(i. i 0\A. 
HOLE. .  (z. RE.Q.). 
�-18 MTq. STUD ( 2 REQ.) 

CUT OUT FOR 

5 E M I - FL U S H  

* 01.0.. HOLES FOR 
SEMI FLUSH TYPE 
MTG. (4 HOLE-5). 

1 6 -B-2470 

Fig. 14-0utline and Drilling Plan for the S-10 Semi-Flush or Projection Type FT Flexitest Case. (See the Internal 
Schematic for the Terminals Supplied.) For Reference Only. 
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