INSTALLATION

l. L. 41-558
OPERATION e MAINTENANCE

INSTRUCTIONS

TYPE BL-1 THERMAL OVERLOAD RELAY

CAUTION Before putting relays into service,
remove all blocking which may have been 1in-
serted for the purpose of securing the parts
during shipment, make sure that all moving
parts operate freely, inspect the contacts to
see that they are clean and close properly,
and operate the relay to check the settings
and electrical connectlons.

APPLICATION

The type BL-1 relay is used primarily for
thermal overload and 1instantaneous overcurrent
protection of motors and generators, but/it
may also be used for the protection ofgfmanss
formers or any other apparatus 1if theftTempera-
ture-rise under overload 1s approximately
similar to that of motors. The thermal“ele-
ment 1s the "replica type" and hasg@htiméyrcur-
rent characteristic closely apprioximating the
average heatling curves of motoy8¥ Tgs charac-
terlistics prevent the progected equipment from
being subjected to overloadsWef “stch magnitude
or duration as to cause 4hem torreach danger-
ous temperature, but at theéysame time permit
the wutilization of they Inh€érent thermal ca-
paclty of the apparatus Tin carryling inter-
mittent overloadsmgwhieh™ will not cause the
windings to become 4 oVerheated. As its oper-
ation depends™mpongtiieé rate of heat generation
in a heafer ,element within the relay, it may
be used€foreither a-c or d-c application. It
is ordinarily 4eonnected in the secondary cir-
cult of a suifable current transformer in a-c

application.

Since the voltage drop across the relay must
bemwithin a range of about 0.4 to 0.85 volts
atWfull load on the protected machline, custom-
ary shunts rated in millivolts are unsulted
for d-c applications. However, the drop across
a portion of the protected circuit, such as

SUPERSEDES I. L. 41-296.1

*Denotes change from superseded issue.

the 1interpole field (winding of a machine,
sometimes can be utidlzed as a source of ener-
gy for the relayw

CONSTRUCTION AND OPERATION

The single |€lement type BL-1 relay consists
of a‘heaterp@lement, an instantaneous overcur-
rent eleméent, and two operation indicators
when méunted 1in the standard projection or
S-10“bype FT cases.

The double element type BL-1 relays contains
two heater elements, two Instantaneous ele-
ments, and three operation indicators. These
are mounted 1n the standard projection and
S-10 type FT cases.

Thermal Element

The thermal element consists of a housing of
molded material which encloses a colled ther-
mostatic metal spring mounted on a shaft, two
die-cut heater elements made of resistance
material, metal heat storage blocks, and bear-
ings for the shaft; and, external to the mold-
ed housing, a second thermostatic metal spring
fastened to the shaft extension and carrying
the moving contact at i1ts outer end, the sta-
tionary contacts, and scales for setting the
stationary contacts at sultable positions for
obtaining various time-overload operating
curves under specifiled operating conditions.

The external and internal thermostatic metal
springs have identical temperature-angular ro-
tatiorn characteristics, and the external
spring 1s mounted so that 1ts rotation 1is in
the opposite direction to that of the internal
spring. Consequently, a change' in ambilent
temperature will not produce an appreclable
permanent change in the position of the moving
contacts, although the enclosure of the inter-
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Fig. 1—Internal Schematic of the Single Element Type Fig. 2—Internal Schematic o e Double Element Relay
BL-1 Relay with Front and Back Contacts in the with Front and tacts in the Standard
Standard Case. The Relay with Front Contacts Case. The Relay with"Front Contacts Only has
only has Terminals 3 and 4 Omitted. Terminals 3.a and Associated Circuits
Onmitted.
nal spring will cause it to respond more slow- and heat scs 1s mounted so that it
ly than the external spring and a temporary has a minimu rect contact with the mold-
change in contact position would result from a ed hous proportions and spacings of
large and rapld change in ambient temperature. the c ave been desligned to provide
This would not need to be considered in normal fast o at overloads of several hundred
applications, however. perc or gher, and to provide 1long oper-
at t s at low overloads so that the in-
The internal spring 1s housed within ceramic h ermal capacity present in the usual
discs having high thermal-shock resistanc ot esign can be fully utilized.
and the two heater elements are moun
agalnst the outer surfaces of these d S. The contacts are silver and are of the
The outer end of the spring 1s held fixed& ridging type so that flexible 1leads are
notch in the discs. Openings in the c unnecessary. The moving contact consists of a
of the discs expose the springs to the hea silver cyllinder constructed so that it carn
with only air separation. Thus heat As t - plvot on 1ts mounting and be seif-aligning
ferred to the spring by convect{®n agywe as with the stationary contacts. The stationary
by conduction through the cera \i (par- make contacts are supported in molded ins

ticularly at high overload radliation lation fastened to a plate which can be rotat
also. The heater elements ¢ ected in ed around the shaft by means of a guesr ¢
e

series and to terminals on m d housing. on its edge and a pinion attasched to the scale
In addition, a tap on ea ement 1s con- polnter. This serves to expand the scales and
nk :

nected to a terminal, is provided permlt increased accuracy of se

by which the two minals can be con

nected together ass a portion of Stationary break contacts can ve provided
each heater. rtions of the heaters re- when required. These are similar to the make
maining in the have a larger cross contacts and are mounted on a second rotatable

section also, SO they will withstand the plate in front of the plate which supports the

same percentage overload based on a higher make contacts. This plate 1s held in position

full lcad cuppcnb by spring pressure, but can be moved to any

desired position with reference to the make

Meta t storage discs, with intervening contacts. A scale on the supporting plate for

insulation, “are clamped against the outer sur- the make contacts 1s wused 1in 1locating the
faces), o e heaters, and this assembly of break contacts at a definite position. Rota- ~

s nd shaft, ceramic insulation, heaters, tion of the make contacts by means of the
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Fig. 3—Internal Schematic of the Single Element Relay
with Front and Back Contactsin the Type FT Case.
The Relay with Front Contacts Only has Termi-
nals 3 and 4 and Associated Circuits Omitted.

scale polinter does not change the spacing be-

tween the make and the break contacts.

Instantaneous Element

This 1is a small element. A
cylindrical plunger
vertical gulde rod in the
nold coil. This gulde rod is fagfened “®o the

stationary core

solenoid type
moves up and down on a

center ofithe “Sele-

which in turn screws drvito the

element frame. A silver dis¢“i1s faStened to

the moving plunger thrw al\ hellecal spring.
When the coll 1is energized,

upward carrying the silver dise which bridges

the®plunger moves

three conical shaped statlonary contacts.
After the
slightly farther

stationary core.

contacts gi@loseyy the plunger moves
before

This

seating against the
assures positive con-

tact pressure.

A Micarta [disejon a threaded bushing 1s as-
portion of the guide rod
Its position

sembledfen fhe Lloéwer
and 1s locked 4n place by a nut.
determines thé de-energized position of the
plunger and therefore the pickup current of
the elemént, as 1ndicated by the graduated

scale beside the disc.

Operation Indicator

The- operation 1indicator 1is a small solencid

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

colil When the
colld’is energized,
ture releases the white target which falls by

gravity to indicate the completion of the trip

connected in the trip circuit.

a spring-restralned arma-

circuit. The indicator 1is reset from outside

the case by a rod in the cover or cover

stud.

push

CHARACTERISTICS

The type BL-1 relay 1s designed for use in

where the current transformer
that with 100 percent of full

protected machine the relay will
current within the limits of 2.5 to
full
thls range, the relay can be set to operate in
with the characteristic

6 and 7.

applications
ratio 1s such
load on the
recelve a

5.0 amperes. For load currents within
accordance curves

shown in Figs.

The entire heaters are in the circuit for
the curves of Fig.6.

range from 2.5 to 3.5

The outer scale markings

amperes 1n 0.25 ampere
steps, and when the scale pointer 1s set to
one of the 1ndicated

contacts will close in

current values the relay
approximately 60 min-
Increases to 125 percent
the full load

long enough for the

utes 1f the current
of the full 1load
current has been

value after

flowing

temperature rise to reach a constant value.

The operating time for other percentages of
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divergence will not seriously affect any ap oo,
plication of the relay. For full load curr

OPERATIO, INOICAT (
PRATION INBICATOR f;?"wv”w“‘m* settings greater than 2.5 amperes but less
T T msrwraneors TN T T T L s raw maweous
e H%i ( \#+—<:34 than 3.5 amperes, the operating time at any
ew b o /7272 1 =363 i
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| | » it
\
‘ ‘ Ly obtained by interpolation.
‘ S d v tnterp .
el i A o PN SN
S [ For the curves of Fig. 7, the gflortecircuit-
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S e Zle Pl ® o}
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. T 20} O
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A B8 ¢ 4
SCHEMATIC EXTERNAL TRIP CIRCYUIT CONNECTIONS - REAR VIEW as the outer scale mar s ich are used for
A - CIRCUIT BREAKER TRIPPED BY EITHER THE INSTANTANEOUS OR
THERMAL CONTACT WITH SEPARATE OPERATION IND/CATORS the full heater, as ibed for Fig. 6. The
B- INSTANTANEOYS CONTACT 7O TRIP THE BEANER WITH OFPERATION curves for Fig M 7 fO the 3 '75 and 5 'O
INDICATOR TO INDICATE; THERMAL CONTACT USED FOR ALARM
WITH ITS OPERATION INDICATOR MADE INOPERATIVE BY JUMPER ampere settings e values at high over-
AS SHewN DOTTED.
C- WHERE INSTANTANEOUS CONTACT /S NOT USED AND THERMAL loads at 1 d, settings can be obtained

CONTACT DOES NOT REQUIRE OPERATION INDICATOR.
by interpol e curves of Figs. 6 and 7
26-D-1285 will be

one set

e very nearly identical if

imposed on the other.
Fig. 8—Schematic Trip Circuit Connections for Various

Applications of Single and Double Element Type
BL-1 Relays in the Standard Cases. Thet he element will not be injured by

carry a current of 35 amperes with the

ith t
overload after a steady state condition has link open, or 50 amperes with the
losed, for a length of time sufficient

been reached on full load are shown by the t .

to close the contacts from a cold start with
lower curves of Fig. 6. These curves rep
sent the primary performance requiremen o the polnter set at 3.5 to 5.0 amperes respec-
the type BL-1 relay. While there are no un

form standards for the overload capacit

ively.

In certain applications it might be desira-

all types of motors, these relay chara bel to have faster operation at high values of

istics will permit full wutilizati o e overload. This can be accomplished by a
overload capacity of most mofors Gat Ment change in the contact setting, but the oper-

overloads while providing rm{ eration ating time at light overloads will be reduced

under heavy overloads. to a stilli greater extent and thus the full
x overload capacity of the motor at light over-

Since an overload might cur, or shortly loads may be made unavailable. Fig. 8 shows
after the time a motor is s®arted, or after a time-overload characteristics for the limits
motor has reached a co emperature rise of the adjustment range when the short-cir-
while carrying 1 ull load, Fig. © culting 1link 1s open and when the contact

shows how the op ti t will be affected spacing has been reduced so that the contacts

for a zero in load¥and for a 70 percent will close in 15 minutes on an overload of 125
initial load. e expected, the oper- percent after constant temperature has been
ating time is som longer for these con- reached on full load. For this combination of
ditions, but the protected motor could carry load and overload, at the end of the 15-minute
the overload 10n&$P before reaching a danger- period the pointer should be moved clockwise
ous temp ture. to a position where the contacts just close.

It will not be possible to move the pointer

It 1% be” observed that the curves for the sufficiently beyond the 2.5 ampere point to
2.5 d 3.5 ampere settings diverge some- obtain a 15-minute setting for this value of
w the overload increases. The amount of full load, so Fig. 8 shows 2.75 amperes as
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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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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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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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Fig. 9—Cutrent-Time Curves for Special Applications of the Type BL-1 Relay Covering Range of Full-Load Currents
from 4.0 to 5.0 Amperes. Contact Settings Determined by Test for 15-Minute Delay with 125% Load
Occurring after Moving Contact reachesFinal Position for Steady Full Load. Shorting Link Closed.
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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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belng one end of the range for the accelerated
operation. The wupper end of the range when
the shorting 1link 1s not used has been shown
as 3.75 amperes, since the pointer position
for a 15-minute setting at 125 percent of a
3.75 ampere full load current will be near or
somewhat to the 1left of the 3.5 ampere scale
marking.

It 1s not expected that these faster oper-
ating curves will be used for general appli-
cation. They are presented to show how the
relay characteristics may be modified to meet
special conditions. Since the pointer po-
sition must be determined by test, 1t could be
located to give a time other than 15 minutes
at 125 percent overload. If the time were be-
tween 15 and 60 minutes, an approximate oper-
ating curve could be estimated by interpola-
tion between Fig. 6 and 8.

varles, the motor of course will car gh-
er overload safely when the amblent gempera-
ture 1s low. However, a replic type relay
cannot respond to the ambient temperature at
the motor unless 1t has no amblent temperature
compensating means and wunless ‘Et 1s mounted
elther adjacent to the or, 1f at a dis-
tance, 1in a locatl e ere 1s assurance
that the ambient tempe u

actly the same way a

will vary in ex-
he motor. This con-
ot be met. Also, the
relay temperatu a the operating polint
to that of the motor at
perating temperature. The

dition frequentl

1ts maxim
type BL-1 lay * was designed for a minimum
opera emperature much lower than the safe
mperature of a motor, but with a

e of rise when the rise 1s express-
ercentage of the total change 1n the
emperature. This was done both to ob-
a low relay burden and to 1ncrease the

t
Fig. 9 is similar to Fig. 8 but shows faste
unt of overload that  the relay can carry

time-overload curves for full load curre
that require the use of the shorting link

Fig. 10 and 11 show resetting t or
type BL-1 relay for the shorting opened
or closed. The complete res i time 1s
considered to be the time measure f'r the

moment the relay current 1s 1 d until
the contacts return to the pos hey would
occupy for the steady sta ion of 100

percent of full 1load Qur
time 1s composed of th

This complete
required for the
contacts to part e time for them to
travel back to 100 j; en osition, and sepa-
rate curves are s these two components

of the complete time. The time will vary de-

pending upon er the overload occurs after
the moto as@ carrying 100 percent load
or fro \" rt, and curves are shown for
the t comdit S. The curves are shown for
a re tt at either end of the adjust-

nd intermediate values may be ob-
tained by interpolation.

The ambient temperature compensation provid-
in the type BL-1 relay causes 1ts operating

e for a gilven current to remaln approxi-
ately the same regardless of changes 1in the
ambient temperature at the relay. If the
amblent temperature at the motor location

without 1njury. With the low operating tem-
perature of the type BL-1 relay, 1t would not
be satisfactory to block or render inoperative
the amblent temperature compensation, as even
moderate changes in ambient temperature would
cause appreclable changes 1n the relay oper-
ating time.

The 1instantaneous element used 1n the type
BL-1 relay has a vertical scale graduated from
6 to 50 amperes. The scale markings indicate
the pick-up current when the Micarta disc 1is
opposite the scale division and when the ele-
ment 1s in correct adjustment.

The operation indicator normally supplied in
the type BL-1 relay will pick-up at 1.0 ampere
direct current.

The contact rating of the elements are as
follows:

Control Control Capacity in Amperes

* Element Voltage Will Break Will Close
Heater 125 v.d-c 0.5 1.0
Heater 250 v.d-c 0.3 0.6
Heater 120 v.a-c 1.0 2.0
Instan- 125 v.d-c 1.5 5.0
taneous
Instan- 120 v.a-c 5.0 5.0
taneous

11



TYPE BL-1 RELAY

The instantaneous element contacts will sion 1n setting than 1s provided by multi
carry 30 amperes for 1 second. tapped heater elements or by interchangeab
heater elements of varlous ratings.
INSTALLATION
It is desireble to have a time-current hea‘;
ing curve for the protected equip t, or to

Tne relays should be mounted on switchboard know the lengths of time that ,th ment
panels or thelr equivalent in a 1location free will stand several different val over-
from dirt, moisture, excessive vibration and load. These times should be a r higher
heat. Mount the relay vertically by means of than the relay times for ¢t load and
the two mounting studs for the standard cases overload conditions, as sho b gs. 6 and 7.

and the type FT projectlion case or by means of
the four mounting holes on the flange for the If the poirter is s t

semi-flush type FT case. Either of the studs marking, the maximum deviati®on from any actual
or the mounting screws may be utilized for  full load current can nly 5 percent. This
grounding the relay. The electrical connec- occurs at the 2.5 pe setting, and at the 5
tion may be made direct to the terminals by ampere settin Q

means of screws for steel panel mounting or to 2.5 percent. ving the polnter to an
terminal studs furnished with the relay for  estimated
ebony asbestos or slate panel mounting. The will D

nearest scale

mum error will be only

between markings, there

le deviation between the

terminal studs may Dbe easily removed or in-  pointer 1 and the actual full load cur-
serted by locking two nuts on the studs and rent. e scele ler;sths will vary somewhat 1n
then turning the proper nut with a wrench. diff, t elays due to variations 1in the
he sensitive springs. However, some

SETTINGS em of" the pointer will be possible

nterclockwise from the 3.5 ampere poilnt or

There are two settings to be made on ockwise from the 3.75 ampere point, so that
r2lay. They are as follows: or a full 1load current between 3.5 and 3.75

1. Instantaneous Element - Set the elemen amperes the scale pointer can be set in a
for a pick-up current slightly above the m corresponding position withcut appreciable
mum current which the apparatus may rec¢elve error.

normal service, as for example, ﬂh ting

current of motor or the magneti ig..‘Prush If the safe operating time <f the equipment
current of a transformer. T tting 1is at some high value of overlcad should be less
maee by moving the Micarta 4 tova point than the corresponding relay time, and if the
opposite the desired pick-up rr alue in- instantaneous element cannot be set as low as
dicated on graduated scale. ter/ the setting this value of overload, either some additional
is made lock the disc in > by means of the relay must be used to prcvide a shorter crer-
locknuts. ating time at this overlcad but with a pickup
2. Thermal Elemen e usual case, set- setting higher than the lesser overload., or
ting the thermal volves only locat- the type BL-1 relay must have 1ts settings
ing the scale t a position corre- changed for faster operaticn. This rarely
spondling to the full d secondary current of should be necessary, but if 1t 1s required the
the protected equipment, and opening or clos- contact setting must be deterrined by test.

ing the shorting ‘;ink depending upon whether It would be undesirable tc corrlicate and cor-
the pointe s being set 1n accordance with fuse the scale by adding markirges for special

the uprge e lower scale markings. The operating conditions, and tko added cali-
relay n wi have the characteristics shown brating time would 1ncrease tie cost cf the
7. This method of setting the relay unnecessarily. Alsc, r¢ single syecial

varicus full load currents affords condlition would be likely t. oc¢cur more fre-

flexibility in application and preci- quently than others.



TYPE BL-1 RELAY

Figs. 8 and 9 illustrate the reduction in
operating time obtained by decreasing the con-
tact travel, but

the time at low overloads is reduced by a much

these curves also show that

greater percentage than the time at high over-
loads. Since in general this will prevent the
overload capacity of a motor at 1low overloads
(which probably will occur most frequently)
from being fully utilized,

lowered more than neces-

the characteristic
curves should not be
sary below those of Figs. 6 and 7.

If it is determined that the relay should be
set by test to
should be allowed to
several hours if the check is to be made
should be on the re-
lay when the check is made, of course. It is
recommended that the check be made at 125 per-
of the or that this
point be included in case more than one over-
checked.
required time with the required val

obtain faster operation, it
stand de-energized for
from

a cold start. The cover

cent current setting,

load is After energizing the relay
for the
of overload, which should be carefully rg

lated or adjusted throughout the

pointer should be moved clockwise 1

adjustable contacts just touch the con-
tact. Due to a slight amount in the
gearing, if the pointer is moved co rclock-

ts po-
position

run,

contacts
slightly fr
clockwise untilf the

wise until the Just a
sition may differ
tacts Just

when moved

touch. The calibratidh, p@ints on the scale
are determined by movin Ninter clockwise

until the contact j touch and the same
procedure should be owed when making sub-
sequent settings.

The adjustable b k
can be used to nt re-starting a motor un-

si ime 1interval has elapsed
mo has been disconnected due to
. vy sctting the break contacts close

used to in-

ontacts,when supplieg,

e cgntacts, they can be

itiate an rm on opening, thus giving warn-
ing of the existance of an overload before the
motor r'@ches a temperature at which it should

disconnected (by the make contacts) and
ibly

o that it does not become

permitting readjustment of the load
necessary to dis-
motor. A scale having ten major

rifty

nnect the

divisions and minor divisions is prc-

vided on the plate on which the make cts
are mounted, and an 1index mark ate
which supports the break contacti§ is ed for
setting the break contacts at any red po-

sition along the scale. The scale is intended

as a position reference only-anq.has no fixed

In many cases no
in the setting of
closer settings

relation to operating tim
great accuracy 1s require
the break contacts, d

are desired they sh d made by test.

ADJUSTMEN MAINTENANCE

The prope justments to 1insure correct
operation t relay have been made at the
factory an ould not be disturbed after re-
ceipt customer. Contact or pickup set-

made as required by the appli-

alteration of assembly adjustments
avoided. If the
if the

for repairs, or 1if it

b
b adjustments have

anged, relay has Dbeen taken
is desired to
c k the adjustments at regular maintenance

eriods, instructions below should be followed

All contacts
file.
mended for this purpose.

should be periodically cleaned
S#1002110 file is
The use of abrasive

with a fine recom-

material for cleaning contacts 1is 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 Reassemble the
plunger, and
screw so that when the contacts are closed the
plunger butts against the stop with the spring

plunger 1is clean.

adjust the position of the core

half compressed. 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 1in 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-

13
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TYPE BL-1 RELAY

pere direct current gradually applied by loos-
ening the two screws on the wunder side of the

assembly, and moving the bracket forward or
If the

reset the armature are replaced by new springs

backward. two helical springs which
they shculd be weakened slightly by stretching

to obtain the 1 ampere calibration. The coil

resistance is apprcximately 0.16 ohm.

Thermal Element

The

element requires alignment fixtures and other

assembly and adjustment of the thermal

special tools, as well as special test equip-
ment for locating the position of the compen-
sating spring assembly on the shaft and deter-
mining the calibration points. Any disman-
alteration of the adjustments should
this
bearing friction or calibration errors.
the

thermal

tling or
be avoided, as may result 1n excessive
How-
ever,

of the

little maintenance should be required.

construction and overload capacity

element 1s such that very

The resistance of the heater and instantane-
ous element,

should be 0.25 ohm when

measured at the case terminals,

N,

following a constant load, the current must be
maintained at the constant initial value unti
there is no further change in the
applying
overload currents must be
Thp

af'ts or

moving con

tact position before the overload.
Both the load
carefully regulated throughout the test.
should not be

sudden changes in temperature durin

and
relay subjected to
est,
f the
factory

as there i1s some delay in the re n
temperature
calibration

temperature

compensation. I e
the relay is held
and other preca (o)

ontrolled
re taken to
minimize factors which 1d troduce cali-

bration errors.

The test
soon as the contaget 10se in order to avoid

possible dama to '6 heaters, particularly
when testing a values of overload.
WAL PARTS

an be done most

current uld be interrupted as

wor satisfactorily

tory. However, interchangeable

6 be furnished to the customers who
uipped for doing repair work.
assembled

Complete-

and calibrated thermal elements

rmal element should not be ordered since

the shorting link is
an be furnished, but individual parts for the
open and 0.13 ohm when the link i1s closed. .

The

oticeable friction,

and when displace n
iily and released 1t should return . .to S
original position. The shaft sh\ e

about 0.010 inch end play.

If the calibration of the th &ement is

to be checked at one or more

moving contact should rotate wit

oint the pre-
ions should

done with the

cautions mentioned in prev

be observed. Testing sh

relay in its case and in place, and
preferably with th e unted on a switch-
board panel. ay time 1s to be

checked from a col , the

for several hours be-

relay should
have been de-energize
If the

L 4

forehand. overload is to be applied

actory fixtures and equipment are necessary

for satisfactory assembly and calibration.

When ordering parts, always give the complete

nameplate data.

ENERGY REQUIREMENTS

The Dburdens of the heater element plus the

instantaneous element in series at 5 amperes

00 cycles is as follows:

Heater
Tap Link Continuous
Position Rating Amp Watt Volt-Amp Power Factor

Open 3.5 0.2 6.2 1.0
Closed 5.0 3.2 3.2
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Fig. 12—Typical Diagram offExternal\Connections for the
Type BL-1 Relay usedto Protect a Machine against
Excessive Temperaturesiwhen Running Three-
Phase or Single-Phase.
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Fig. 13—Outline and Drilling Plan for the Standard Projection Type Case. (See Internal Diagrams for the Terminals
Supplied.) For Reference Only.
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#*@be within a range of

INSTALLATION

IL 41-553A

OPERATION ¢ MAINTENANCE

INSTRUCTIONS

TYPE BL-1 THERMAL OVERLOAD RELAY

CAUTION Before putting
all Dblocking
serted for the

relays into service,

remove which may have been in-

purpose of securing the parts

during shipment, make sure that all moving

parts operate freely, lnspect 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-1 relay 1s used primarily for
thermal overload and instantaneous overcurrent

but A1t
protection ofgtranss

protection of motors and generators,
may also be used for the
formers or any other apparatus 1f theftempera-
ture-rise under overload 1s approximately
The thermaljele-

ment is the "replica type" and hasga, time-cur-

similar to that of motors.
rent characteristic closely approximating the
average heating curves of motors, (Lts charac-
teristics prevent the protected equipment from
being subjected to overload§, offysuch magnitude
or duration as to cause ,fhem €9 reach danger-
ous temperature, butihat the same time permit
the wutilization of the
paclty of the
mittent
windings to become

Inherent thermal ca-

apparatus 4in carrying inter-
which” will

ogrerheated.

overloads not cause the
As its oper-
ation dependshupon. thie rate of heat generation
in a heafter element within the relay, it may
be usedf for either a-c or d-c¢ application. It
1s ordinarily
cult of a suifable

application.

connected 1in the secondary cir-

current transformer in a-c

Since the voltage drop across the relay must
about 0.49 to 0.88 volts

at, full load on the protected machine, custom-
ary shunts rated in millivolts are unsulted
for d-c applications. However, the drop across

a portion of the protected circult, such as

SUPERSEDES |. L. 41.553

*Denotes change from superseded issue.

the field fwinding of
sometimes can be utdlizéd as a source of ener-

interpole a machine,

gy for the rela¥yy

CONSTRUCTION AND OPERATION

The single {lelement type BL-1 relay consists
of a heatep element, an instantaneous overcur-
and two
whenimeunted 1n  the

S-10htype FT cases.

rent “element, operation indicators

standard projection or

The double element type BL-1 relays contailns
two instantaneous ele-
These

standard projection and

two heater elements,

ments, and three operation indicators.
the

S-10 type FT cases.

are mounted 1in

Thermal Element

The thermal element consists of a housing of
molded material which
mostatic metal spring mounted on a shaft,
die-cut
material, metal heat storage blocks,
ings for the shaft;
ed houslng, a second thermostatic metal spring
fastened to the shaft
the moving contact at its

encloses a colled ther-
two
heater elements made of resistance
and bear-
and, external to the mold-
extension and carrying
outer end, the sta-
and

tionary contacts, scales for setting the

stationary contacts at sultable positions for

obtaining various time-overload operating
curves under specilfied operating conditions.
The external and internal thermostatic metal
springs have 1ldentical temperature-angular ro-
tation and the
spring 1s mounted so that its rotation 1s 1in
the opposite direction to that of the internal

in ambient

characteristics, external

spring. Consequently, a change

temperature will not produce an apprecilable
permanent change in the position of the moving

contacts, although the enclosure of the inter-

EFFECTIVE AUGUST 1956



TYPE BL-1 RELAY

OPERATION INDCATOS
T
Oy ]
BL-1
& —— i 26}
3 O)
INSTANTANEOUS TRIP
ELEMENT
HEATER ELEMENT._|
R
»
)
REAR VIEW
26-D-1287

LH ELEMEN

OPERATION
INDICATOR

RH ELEMENT
(FRONT VIEW)

LH ELEMENT Bl
(FRONT VIEW)

T
us
LEMENTS
HEATER /,///Q\ B
ELEMENTS
\ ¢ LEMENT
REAR VIEW .
26-D-1247

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 slow-
ly than the external spring and a temporary
change in contact position would result from a

uble Element Relay

acts in the Standard

ont Contacts Only has
and Associated Circuits

Fig. 2—Internal Schematic o
with Front and
Case. The Relay wit
Terminals 3 an
Omitted.

and heat
has a minimu

cs 1s mountea so that 1t
ct contact with the mold-
proportions and spacings of

age

ed hous

large and rapid change in ambient temperature. the co ave been designed to provide
This would not need to be considered in normal fast o tionvat overloads of several hundred
applications, however. perc or gher, and to provide 1long oper-
at t s at low overloads so that the in-
The internal spring is housed within ceramic here ermal capaclty present 1in the usual
discs having high thermal-shock resistance ot sign can be fully utilized.
and the two heater elements are moun
against the outer surfaces of these d S. The contacts are silver and are of the
The outer end of the spring is held fixed& idging type so that flexible 1leads are
unnecessary. The moving contact consists of a

notch in the discs. Openings in the c
of the discs expose the springs to the h
with only air separation. Thus heat

tr
ferred to the spring by convectifn a@ as
by conduction through the ceramig, par-
ticularly at high overloads &a iation
also. The heater elements c ected in
_;eries and to terminals on mo d housing.
In addition, a tap on eaQ&ment is con-
nected to a terminal, k 1is provided
inals

by which the two can be con

nected together t ass a portion of
each heater. e tioms of the heaters re-
maining 1in the ul have a larger cross

they will withstand the
same percentage overload based on a higher
full load current‘

section also, so

Metal, héat storage discs, with intervening
insulation, e clamped against the outer sur-
face$) o heaters, and this assembly of

S nd shaft, ceramic insulation, heaters,

¥ silver plate constructed so thét it can pivot

on 1ts mounting and be self-aligning with
the stationery contacts. The stationary make
contacts are supported in molded insulation
fastened to a plate which can be rotated
around the shaft by means of a gear sector on
its edge and a pinion attached to the scale
pointer. This serves to expand the scales and
sermit increased accuracy of setting.

Stationary break contacts can be provided
when required. These are similar to the make
contacts and are mounted on a second rotatable
plate in frcnt of the plate which supports the
make contacts. This plate is held in position
by spring pressure, but can be moved to any
desired position with reference to the make
contacts. A scale on the supporting plate for
the make ccntacts 1is wused 1in 1locating the
break contacts at a definite position. Rota-
tion of the make contacts by means of the

P
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TYPE BL-1 RELAY

OPERATION INDICATOR
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Fig. 3—Internal Schematic of the Single Element Relay
with Frontand 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 spacing be-

tween the make and the break contacts.

Instantaneous Element

This 1s a small element. A

cylindrical plunger

solenoid type

moves up and down on a
vertical gulde rod in the center of, thepsole-
nold coil. This gulde rod 1s fag&ene@,to the
statlionary core which in turn sErewsiinto the
A silver disepls|fastened to

helical spring.

element frame.

the moving plunger thru a
When the coil is energizedq, the plunger moves
upward carrying the silyver ddsc which bridges
three conical
After the
slightly farther

stationary core.

shapea
contacts

stationary contacts.
close, "the plunger moves
before

This

seating against the
assures positive con-

tact pressure.

A Micdrta digc on a threaded bushing 1is as-
portion of the gulde rod
Its position

sembled on g£he lower
and 1s l'e¢ked An place by a nut.
determines the de-energized position of the
plunger and therefore the pickup current of
the element, as 1indicated by the graduated
seale beside the disc.

Operation Indicator

The- operation indicator is a small solenoild

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

When the

arma-

coid
eoll 1s energized,
ture releases the white target which falls by
gravity to 1lndicate the completion of the trip
The indicator 1s reset from outside

connected in the trip circuilt.
a spring-restrained

circuilt.

the case by a push rod in the cover or cover

stud.

CHARACTERISTICS

The type BL-1 relay 1s designed for use in

where the current transformer
such that with 100 percent of full

protected machine the relay will
current within the limits of 2.5 to

full

applications
ratio 1s

load on the
receive a

5.0 amperes. For load currents within
this range, the relay can be set to operate in
accordance with the

shown in Figs. 6 and 7.

characteristic curves

The entire heaters are 1In the circult for

the curves of Fig.6. The outer scale markings
range from 2.5 to 3.5 amperes in 0.25 ampere

steps, and when the scale polnter 1s set to
one of the indicated

contacts will close in

current values the relay

approximately 60 min-
to 125 percent
the full load
long enough for the

utes if the current increases
of the full 1load

current has been

value after

flowing

temperature rise to reach a constant value.

The operating time for other percentages of
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divergence will not seriously affect any ap-
plication of the relay. For full load curre

OPERATION INOICATOR OPERATION INDICATOR settings greater than 2.5 amperes but 1l@ss

 msranrane ovs [

VTLC B

T insranr aweous

than 3.5 amperes, the operating time at any

i THERMAL PR s e
! ’i :? :§?”ﬁﬂﬂt the higher values of overload can readlly be
[ —
: ‘ ' o [ obtained by interpolation.
| | S vabend L 4
i ] 1 -l
— - - ——- For the curves of Fig. 7, the s -circult-
SINGLE ELEMENT RELAY DOUBLE ELEMENT RELAY
SCHEMATIC INTERNAL CONNECTIONS - REAR VIEW ing link 1s closed on the tw i d ter-
//VJ’A/V"A/V/[(?UJ INSTANTANEOYS minals’ thus leaving only a p i Of each
Pﬂ%‘ T TRIP Pﬂ% - —'m/P @;7—7
| ‘ a {THarMAL ; heater in the circuilt. Thedin ale mark-
i ® i "o T pos TRIP
\ \ \ \ \ ings, which range from 3.7 amperes in
bmes — et — Lo — 0.25 ampere steps, have t significance
4 8 c
SCHEMATIC EXTERNAL TRIP CIRCUIT CONNECTIONS - REAR YIEW as the outer scale mark s which are used for
A= CIRCUIT BREANER TRIPPED BY EITHER THE INSTANTANEOUS OR
THERMAL CONTACT WITH SEPARATE OFPERAT/ON /NDICAT OR'S. the full heater, as 1 for Fig. 6. The
B- INSTANTANEOUS CONTACT TO TRIP THE BEANER WITH OPERAT ON curves for Flg. 7 a fo the 3.75 and 5.0
INDICATOR TO INDICATE; THERMAL CONTACT USED FOR ALARM
WITH ITS OPERATION INDICATOR MADE INOPERATIVE BY JUMPER ampere settings, t values at high over-
AS SHOWN DOITED.
C- WHERE INSTANTANEOUS CONTACT /S NOT USED AND THERMAL loads at intermedil ettings can be obtained

CONTACT DOES NOT REQUIRE OPERATION INDICATOR.

by interpol curves of Figs. 6 and 7

26-D-1285 will be

O

very nearly 1dentical if

one set mposed on the other.
Fig. 5—Schematic Trip Circuit Connections for Various
Applications of Single and Double Element Type .
BL-1 Relays in the Standard Cases. The element will not be injured by
carry a current of 35 amperes wilth the
s o @1link open, or 50 amperes with the

overload after a steady state condition has
1 oced, for a length of time sufficient
been reached on full load are shown by the tw
o e the contacts from a cold start with
lower curves of Fig. 6. These curves repr
the pointer set at 3.5 to 5.0 amperes respec-
o)

b e re eme
sent the primary performance requirement tively. One-second ratings for the heater are

the type BL-1 relay. While there are no un wenty times the maximum full load current

t
form standards for the overload capacitd settin; for the open and closed 1link positions,
all types of motors, these relay char

or 70 and 100 amperes respectively.

istics will permit full wutilizatio £
overload capaclty of most motors Tat light In certain applications it might be desira-
t

overloads while providing rap ion ble to have faster operation at high values of
under heavy overloads. overload. This can be accomplished by a
& change in the contact setting, but the c¢per-

Since an overload might ogeur r shortly ating time at light overloads will be reduced
after the time a motor 1is starte or after a to a still greater c¢xtent and thus the full
motor has reached a con perature rise overlcad cayracity of the motor at light over-
while carrylng le ull load, Fig. 6 lcads may be made unavailable. Fig. 8 shows
shows how the oper N will be affected time-cverload characteristics for the limits
for a zero 1nitdal oa nd for a 70 percent of the adjustmznt range when the short-cir-
initial load. 1d ;be expected, the oper- cuiting 1link is open and when the contact
ating time is som longer for these con- spacing has been reduced so that the contacts
ditions, but the protected motor could carry will clese in 15 minutes on an overload of 125
the overload longer before reaching a danger- percent after constant temperature has been
ous tempegature. reached cn full load. For this combination of
load and overlcad, at the end of the 15-minute

It wil bserved that the curves for the period the pointer shculd be moved clockwise
2.5 3.5 ampere settings diverge some- to a position where the contacts just close.
4 the overload 1ncreases. The amount of It will not be possible to move the pointer
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Curve #396005

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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Fig. Z—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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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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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 Moving Contact reaches Final Position for Steady Full Load. Shorting Link Closed.



IL 41-553A

EERSEEEEEEEEEE AEES N RS ! T TTTT
- Hoo M N EENERERE N THI
R | 1 i i T T
Z e e e R -
»wS A e T T T e e T e T
=x H % e re o ,,,f,,;fyw,ﬁT% @ TR W T @ W\Muﬁu w uEE
== IR EERREEN ™[ o~ L] [l ™ ~N |~ ; | o= 1 % ™ NN
£ e A S e o L S e S e &
T T T N TN T T T N T 1 ] RN =
2 A AN N
<E P s mERSN SE| A a ]
= AN N e N e e
= PEAREY Y i T IR T BENPZaN [l I [TAT] ; »
& T N e .Iﬁ “ﬁ m I, T
A e e N T e N e 2
L 3 R SR A AR VRS I~ ; CTETITT S T 8
T RSN A N T=T T M= T 2 3
1 N P EAERE BEEERE Z4RE NN NN _ : S =
— lviwlrl.lmm R R s TN NN P w
=N R N N N e S
> - 1 ” T TN — — T i e
<& ﬁ% w T%x Jrl i=a2, oG dup T]%fiurfw T LﬁL NI - f_a RS o H~
w — {——— a t i f - N S Bt -+ t—t + U +
2N P L P N N B
Nl , i 1
- = T M mﬁﬁu,ﬁ%ﬁ; At SRR VTTTJI NS mmam e FH®
Yo o Co A e A e AN FN FH &
o = AR ; T T NP EAPECE NEERY SREA W T N il R
® 3 T T T T e 1 ! TN g
e T N T O L g R
R g I S T e R NEoR
munu il BERAS < PEEN /ﬁ aRin Mﬂiluﬁri ; P’ AREEEE af N T g
- & % T 38 H NG mn SNN MR G A < NN
o T =2 N BN i SuEpe L [4M\ﬂi7ﬁ_7j AEBENEE:
eI RN S e A8
L w = - U N T I AL VIIAT 4] W,k ; ., A, i ™
S SR N TR N AN O
) 8@ it e P e mY LY P NOKTT
Q Sa T + T # [m 7 = -
o = 1 L{I“HWJ 2 !L,fIT.JLVL, T . 4N \\_ﬁ\ ! w T2 4%{ 5o * + N ~
. - ot oA T L T 1] 5 - o T <=4 =T ! o
G g 1 SHi L re R TN
@b e e R S e R e
& o o H e e e e e e e e a3 e S T
SHE T e e e e B ] S e T
EENEENREE RSN L T [T ﬂ T T N T
= =4 o © ~ Bwrreas 1uawu 0 %001 wos No1L1s0d or 138IuL saraund
©o ~N (] o o~ o - -] 17-4 =+ o~
& & &8 & = - = =~ = 13vAN0 M340,01 Q%0935

Curve #396061

PERCENT OF CURRENT SETTiNG

TYPE BL-1 RELAY

Fig. 10—Contact-Opening and Reset Time Curves for the Type BL-1 Relay for Full-Load Settings of 2.8 to 3.8

Amperes as marked on Dial. Shorting Link Open.
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Fig4 1T=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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sufficiently beyond the 2.5 ampere pcint to
obtain a 15-minute setting for this value of
full load, so Fig. 8 2.75

being one end of the range for the accelerated

shows amperes as

operation. The end of the range when
link
amperes,

upper
the shorting is not used has been shown
as 3.75
for a 15-minute setting at
3.75
somewhat to the

since the pointer position
125 percent of a
ampere full load current will be near or
left of the 3.5 ampere scale

marking.

It is not
ating

expected that these faster oper-
curves will be used for general appli-

cation. They are presented to show how the

relay characteristics may be modified to meet

special conditions. Since the pointer po-
sition must be determined by test, it could be
other than 15 minutes
If the time were be-
tween 15 and 60 minutes, an
could be

tion between Fig. 6 and 8.

located to give a time
at 125 percent overload.
approximate oper-

ating curve estimated by interpola-

Fig. 9 is similar to Fig. 8 but shows fastler

time-overload curves for

full load
that require the use of the shorting
* It will be observed that the curies ofaFigs.
0 and 7 are approaching an asympto\i ion
at 125% of full load, and that
Figs. 8 and 9 are farther fro asymp -
totic position at 125% of ful lodd, as would
be expected because of tﬁg °) ime delay.

?5!.“§en

ves of

Prior conditions of loa zero and
full load) will not c the value of cur-
rent that will ultima e the relay con-
tacts, but variabl sueh as friction and
discrepancies in cal ation prevent precise
location  of th ptotic wvalue. However,
after makingWsom 1 ance for such variables,
a value 11 full 1load current can be
considered the’ maximum current that will
not prod ev ual closing of the relay con-

tacts when ings are made as described for
Figs. 6 and 7. made per Figs. 8
and 9. thgs current value will be 110% of full

l p

For settings

ig. 10 and 11 show resetting times for the
type BL-1 relay for the
r closed. The

shorting 1link opened

complete resetting time is

considered to be the time measured ¢

moment the relay current is interr 1
the contacts return to the position{theyiwould
occupy for the steady state conditi 100

percent of full 1load current. This complete
tim= is composed of the time requi‘ed for the
contacts to part and th time for them to

travel back to 100 percen and sepa-
rate curves are shown th two components
of the complete time. h ime will vary de-
pending upon whether{t rload occurs after

a 100 percent load

the motor has bee c ng
or from a cold art, d curves are shown for
the two condi n The curves are shown for

a relay set g either end of the adjust-
ment range, a intermediate valuss may be ob-

tained b@olation .
nt temperature compensation provid-

type BL-1 relay causes its operating

ion,

or a given current to remain approxi-

the same regardless of changes in the
relay. If the

motor

ambient temperature at the
ient temperature at the location
ries, the motor of course will carry a high-
er overload

safely when the ambient tempera-

ture is low. However, a replica type relay

cannot respond to the ambient temperature at
the motor unless it has no ambient temperature
it is mounted

compensating means and unless

either adjacent to the motor or, if at a dis-
tance, in a location where there is assurance
that the ambient temperature will vary in ex-
This con-
Also, the
operating

of the motor at

actly the same way as at the motor.
dition
relay temperature at the

that
its maximum safe operating temperature. The

frequently cannot be met.
point
should be very close to
type BL-1 relay was designed for a minimum
operating temperature much lower than the safe
operating temperature of a motor, but with a
similar rate of rise when the rise is express-
ed as a percentage of the total
This was done both to ob-

and to

change in the
relay temperature.
tain a low relay burden increase the

amount of overload that the relay can carry

without injury. With the low operating tem-

perature of the type BL-1 relay, it would not
be satisfactory to block or render inoperative
the ambient temperature

compensation, as even

moderate changes in ambient temperature woulad

11
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cause appreciable changes 1in the relay oper- relay. They are as follows:
ating time. 1. Instantaneous Element - Set the elemén
for a pick-up current slightly above the m -
The 1instantaneous element used in the type mum current which the apparatus may receive in
BL-1 relay has a vertical scale graduated from normal service, as for example, the starting
6 to 50 amperes. The scale markings indicate current of motor or the magnetizing in’hsh
the pick-up current when the Micarta disc is current of a transformer. This ting 1is
opposite the scale division and when the ele- made by moving the Micarta is o point
ment is in correct adjustment. opposite the desired pick-up cu alue in-

dicated on graduated scale.
is made lock the disc in

he setting
means of the

The operation indicator normally supplied in
the type BL-1 relay will pick-up at 1.0 ampere

locknuts.
direct current.
2. Thermal Element - sual case, set-
The contact rating of the elements are as ting the thermal el olves only locat-
follows: ing the scale pofl r a position corre-
Control Control Capacity in Amperes sponding to the 1 secondary current of
Element Voltage Will Break Will Close the protect e , and opening or clos-

nk depending.upon whether
Heater 125 v.d-c 0.8 3.0 the poi
Heater 250 v.d-c 0.6 3.0 the uppe

g set 1n accordance with

lower scale markings. The

Heater 120 v.a-c 5.0 5.0 relay n have the characteristics shown
%nstan— 125 v.d-c 1.5 30.0 in Figs. T. This method of setting the
aneous
rela various full 1load currents affords
Instan- 120 v.a-c 15.0 36.0

taneous grea lexibility in application and preci- e

o setting than 1s provided by multi-

app heater elements or by interchangeable

The 1instantaneous element contacts w
heater elements of various ratings.
carry 30 amperes for 1 second.

It 1s desirable to have a time-current heat-

INSTALLATION

The relays should be mounted on s

ing curve for the protected equipment, or to
know the lengths of time that the equipment

panels or their equivalent in a 4koc on will stand several different values of over-
from dirt, moisture, excessive X load. These times should be as high or higher
heat. Mount the relay vertica by ans of than the relay times for the same load and
the two mounting studs for t &rd cases overload conditions, as shown by Figs. 6 and 7.
and the type FT projection y means of

*
the four mounting holes onfthe ange for the For full load currents which lie between any
seml-flush type FT case@ r of the studs two values marked on the scale, the pointer

or the mounting serew be utilized for can be moved to a readily estimated i1nter-
grounding the rel \O
tion may be madg diréct

st panel mounting or to marking the maximum deviation 1in pointer po-

lectrical connec- mediate position with negligible error. Even

a
e
the terminals by if the pointer were left at the nearest scale

means of screws

terminal studs fu ed with the relay for sition from the actual 1load current would be

ebony asbestos or slate panel mounting. The only 2.5% at the 5.0 ampere setting, in-

terminal studs ay be easily removed or in- creasing to 5% at the 2.5 ampere setting. The
serted by@locking two nuts on the studs and scale lengths will vary somewhat in different
then t the proper nut with a wrench. relays due to variations in the thermally
sensitive springs. However, some movement of

SETTINGS the pointer will be possible counterclockwise -

from the 3.5 ampere point or clockwise from
r are two settings to be made on the the 3.75 ampere point, so that for a full
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load current between 3.5

scale pointer can be set in

Qosition without appreciable error.

If the safe operating time of the
overload should be less
and if the
element cannot be set as low as
elther some additional
relay must be used to provide a shorter oper-
ating time at this overload but with a pickup
setting higher
the type BL-1
changed for

equipment
at some high value of
than the corresponding relay time,
instantaneous
this value of overload,

than the lesser overloads,
its settings
This
should be necessary, but if it 1s required the

or
relay must have

faster operation. rarely

contact setting must be determined by test.
It would be undesirable to complicate and con-
fuse the scale by adding markings for special
and the added cali-

would increase the cost of the

operating
brating time

conditions,

relay unnecessarily. Also, no single special

condition would be likely to occur more fre-
quently than others.
Figs. 8 and 9 illustrate the reduction

operating time obtained by decreasing the c
but
the time at low overloads is reduce

ha

tact travel, these curves also

greater percentage than the time a

loads. Since in general this will
overload capacity of a motor at
(which probably will
from being fully utilized,

low&* d

sary below those of Figs.

t e relay should be
r operation, it

stand de-energized for

occur mos

curves should not be

If it is determined
set by test to obta
should be allowed t
from

several hours if is to be made

a cold start.

should be on the re-
It 1is
e check be made at 125 per-
or that this
case more than one

lay when the of course.

recommen
rent
d in
d.

required time with the required

cent setting,

point be over-
load 1is
for the
of, overld’ﬁ, which should be
lated or adjusted throughout run, the
r should be until the
stable contacts Just touch the moving con=
tact.

earing,

che After energizing the relay
value
carefully
the

clockwise

regu-

moved

Due to a slight amount of play in the

if the pointer 1s moved counterclock-

*

~periods,

IL 41-
and 3.75 amperes the wise until the contacts Just part, @
a corresponding sition may differ slightly from it >
when moved clockwise until the contacts) just
touch. The calibration points on cale

are determined by moving the pointer clockwise
until the
procedure

contacts Jjust touch aag the same
should be follow when making sub-
sequent settings.

The adjustable break ta ,when supplied,
- rting a motor un-

can be used to preven
til some desired ¢t erval has elapsed
disconnected due to

after the motor h be
overload. By settin e break contacts close
to the make c a they can be wused to in-

itiate an a opening, thus giving warn-

ance of an overload before the
emperature at which it should

(by the make
ermitting

contacts) and
readjustment of the load
t does not Dbecome
he
ns and fifty minor
on the plate on which the

index mark on the plate

necessary to dis-
motor. A scale having ten maJjor
is

vide

divisions 1is pro-
make contacts
mounted, and an
hich
setting the break contacts at any desired po-
The scale 1s intended

only and has no fixed

supports the break contacts is used for

sition along the scale.
as a position reference
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 to
operation of this relay have been

insure correct
made at the
disturbed after re-

proper adjustments
factory and should not be
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
if the

or

adjustments have
relay has been taken
if it 1s desired to

check the adjustments at regular maintenance
instructions below should be followed.

been changed,

apart for repairs,

All contacts should be cleaned periodically.
A contact burnisher S#182A836H01 is recommended
for this purpose. The use of abrasive material
be-
cause of the danger of embedding small parti-

for cleaning contacts 1s not recommended,

13



TYPE BL-1 RELAY

cles 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 1is clean. Reassemble the
plunger, and adJjust 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 1/32 inch contact
separation, the contacts should pick-up at 6
amperes, 60 cycles. If the plunger does not
pick-up and seal 1in 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-
pere direct current gradually applied by loos-
ening the two screws on the wunder side of the
assembly, and moving the bracket forward or
backward. If the +two helical springs whic
reset the armature are replaced by new spri

they should be weakened slightly by stretehin
to obtain the 1 ampere calibration. The c

resistance is approximately 0.16 ohm. @

Thermal Element

4

The assembly and adjustm nt@thermal
element requires alignment f& and other
special tools, as well as ci est equip-
ment for locating the positiion of the compen-

aft and deter-
Any disman-

sating spring assembly
mining the calibration ngs .

tling or altera adjustments should

be avoided, as result in excessive

bearing fricti ration errors. How-
ever, the const n and overload capacity
of the thermal element 1s such that very

little maintenance should be required.

The istance of the heater and instantane-

, measured at the case terminals,
.25 ohm when the shorting link is
o d 0.13 ohm when the link is closed.

ous

The moving contact should rotate withou
noticeable friction, and when displaced manu-
ally and released 1t should return tofits
original position. The shaft should h
about 0.0l10 inch end play.

4
If the calibration of the thermal ment is
to be checked at one or more S he pre-
cautions mentioned in previo eebions should
be observed. Testing shoudd ne with the
relay in its case and th oV n place, and
preferably with the ca m ted on a switch-

board panel. If t time 1s to be
checked from a col st , the relay should
have been de-ener 2 for several hours be-
forehand. If h verload is to be applied

following locad, the current must be

nstant initial value until
further change in the moving con-~
efore applying the overload.
Both t and overload currents must be
ulated throughout the test. The

re, ould not be subjected to drafts or

d anges in temperature during the test,
S e is some delay in the response of the
emperature compensation. In the factory

calibration the relay is held in a controlled
emperature and other precautions are taken to
minimize factors which would introduce cali-

bration errors.

The tesft current should be interrupted as
soon as the contacts close in order to avoid
possible damage to the heaters, particularly
when testing at high values of overload.

RENEWAL PARTS

Repair work can be done most satisfactorily
at the factory. However, interchangeable
parts can be furnished to the customers who
are equipped for doing repair work. Complete-
ly assembled and calibrated thermal elements
can be furnished, but individual parts for the
thermal element should not be ordered since
factory fixtures and equipment are necessary
for satisfactory assembly and calibration.
When ordering parts, always give the complete

nameplate data.
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IL 41-5

ENERGY REQUIREMENTS

The burdens of the heater element plus the
instantaneous element 1n serles at 5 amperes

60 cycles 1s as follows:
Heater
Tap Link Continuous
% Position Rating Amp Watt Volt-Amp Power Factor \
Open 3.5 6.25 6.25 1.0
Closed 5.0 3.25 3.25 1.0

REAR View

)4 -D-1437

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