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TYPE BL THERMAL OVERLOAD RELAY

INSTRUCTIONS

CAUTION

Before putting relays 1into service,
remove all blocking which may have been inserted

for the purpose of securing the parts during
shipment, make sure that all moving parts oper-
ate freely, 1nspect the contacts to see that
they are clean and close properly, and operate
the relay to check the settings and electrical
connections.

APPLICATION

The Type BL Relay 1s used for thermal
overload and 1Instantaneous overcurrent protec-
tion of transformers, a-c or d-c motors, and
generators. The Thermal element 1s the "replical
type and has a time - current characteristic
closely approximating the average heating curveés
of electrical apparatus. Its characteristies

prevent the protected equlpment from beings:ib-
jected to overloads of such magnitude orfdure-
tlon as to cause them to reach a dangerous tems

perature, but at the same time pérmit the
utilization of the inherent thermalf capacity of
the apparatus in carrylng intermlttent @verloads
which will not cause the winddmgs“{to become
overheated. As 1ts operation depends upen the
rate of heat generation 1n a heater wilnding
within the relay, 1t may be usedfforpeither a-c
or d-c applications. It 1s ordinarlly”connected
In the secondary circult of_a, suitable current

transformer 1n a-c applications.

Since the voltage “@rep across the
relay must be wilthin agrange of about 2 to 5
volts at full load ,on4the protected machine,

customary shunts rated Ip,millivolts are un-
sulted for d-c applications. However, the drop
across a portlon offthe “protected circuit, such
as the 1interpole fleld ¢ winding of a machilne,
sometimes can be utdlized as a source of energy
for the relay.

CONSTRUCTIQON AND ,OPERATION

The 'single element Type BL Relay con-
slsts of a héaterpelement ,an instantaneous over-
current .elementy and two operation 1ndicators
when mounted 1n the standard or Type FT Cases.
The operatienf{ indicators are omlitted when the
relay 1s in the small case of figure 14.

The double element Type BL Relay con-
talns two heater elements, two Instantaneous
elements, and three operation 1ndicators. These
areymounted i1n the standard and Type FT Cases.

Heater Element

colls and a bi-metallic
coll spring are enclosed 1n a polished metal
shell. The outer end of the spring 1s statlon-
ary and the lnner end 1s fastened to a shaft
which projects thru one end of the metal housing
connected to the outer end of the shaft
carries the moving contacts.

Two heater

The statlenary make contacts are
mounted on a Micartay block which in turn is
fastened to a segment/ of a slotted clrcular disc
on the end of“the“whousing. This disc and the
contacts may beamoved by loosening the locking
screw and turned £o various contact spacing or
settings asyindiceated by the scale on the end of
the metal housing. Bridging type sllver con-
tacts are) used with the bridge as the moving
contagcty.

Where a break contact 1s required an-
other bridging contact 1s added to the moving

arm ‘@d a second set of stationary contacts are
mounted on another slotted dlsc segment. Both
front and back contacts are adjustable 1nde-

pendently but
Tocking screw.

The heat
the heater colls

are held 1n position by the same

generated by the current in
causes the bl-metallic spring

to rotate the shaft with temperature variation.
There 1s a time lag between the generation of
the heat 1n the heater element and its transfer

to the spring, and the time required to move the
contacts over a fixed arc 1s dependent upon the
magnitude and duratlion of the overload current
in the machine terminals.

The four leads of the two heater coils
are brought out to a tap block with 1links so
that elther coll may be used alone or in para-
llel or serles as required.

Instantaneous Element ~

This 1s a small solenold type element.
A cylindrical plunger moves up and down on a
vertical gulde rod 1in the center of the sole-
nold coil. This gulide rod 1s fastened to the
stationary core which 1n turn screws into the
element frame. A sllver disc 1S fastened to the
moving plunger thru a hellcal spring. When the
coll 1s energized, the plunger moves upward
carrylng the sllver disc which bridges three
conlcal shaped statlonary contacts. After the
contacts close the plunger moves slightly
farther before seating against the statlonary
core. Thls assures positlive contact pressure.

A Micarta disc on a threaded bushing
1s assembled on the lower portion of the guilde
rod and 1s locked 1n place by a nut. Its po-
sition determines the de-energlzed position of
the plunger and therefore the pickup current of
the element, as indlicated by the graduated scale
beside the disc.

Operation Indicator

The operation 1ndicator 1s a small
solenold coll connected 1n the trip circult.
When the coll 1s energlzed, a spring-restrained
armature releases the white target which falls
by gravity to 1ndicate the completion of the
trip circuit. The 1ndicator 1s reset from out-
side the case by a push rod 1n the cover or
cover stud.
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Figure 1
Internal Wiring Dlagram of the Single Element
Type BL Relay With Front and Back Contacts in
the older Type Case of Figure 14. The Relay
with Front Contacts Only has the top Two Ter-
minals Omitted.

CHARACTERISTICS

~ The two heater colls are brought out
to four link screws numbered 1, 2, 3 and 4. One
coll 1s between 1 and 3 and the other between 2
and 4. Link screw 1 1s connected to one relay
terminal, and 1link screw 4 to a second terminal
through the 1nstantaneous element coll. The
arrangement of the two links for various opera%
ting conditions 1s as follows:

*Current
Current Tap Value
Setting Operating In Link
No. Conditions Amperes Positlon
1 Coils in seriles 2. 5 Both Betweem)2 &ud
2 One Coll 3.2 Both Between & 4
3 Second Coill 3. 9 Both Between 1 & 2
4 Colls in 5.0 One Betweenii & 2,
Parallel One Between 37& 4.

*The current requlred to deflect the
contacts to the No. 10 scale position with the
movin§ contacts at 0, and an amblent temperature
of 25°C. These values are the curtent tap value
referred to on the curves\

Tap 5 1s confiected te,both link screws
1 and 4 so that thegheatér element may be short
circuited while changing links with the relay
in service to prevent“operd circulting the cur-
rent transformers. A tapiscrew 1n a spare hole
1s avallable for the purpose. Inserting this
tap screw 1n tap 5 does not make the lnstantan-
eous element lnoperatiwe.

The, circular statlionary contact set-
ting scale ‘offaythe heater element has main di-
visions numbered " from O to 10 1nclusive. Be-
tween the maimn divisions are filve sub-divisions
corresponding to 0.2 maln division.

When both make and break contacts are
supplied “®Wthe maximum spacing between the two
sets @s 8 main divisions.

The 1nstantaneous element has a
vertdcal scale graduated from 6 to 50 amperes.
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Flgure 2
Internal WirlngyDiagram of the Single Element
Type BL Relay with Front and Back Contacts 1n
the Standard Cas8ge. 3The Relay With Front Con-
tacts Only Has, Terminals 3 and 4 Omitted.

The values Indicate the
rent whenjthe Micarta disc 1s opposite the scale
divigdon and when the element 1s in correct ad-
justment-.

The contact rating of the elements are
ag follows:

Control Capaclty 1in

Control Amperes
Element Voltage Will Break Will Close
Heater 125 v.d-c. 0.5 3.0
Heater 125 v.a-c. 2.0 3.0
Instantaneous 125 v.d-c 1.5 5.0
Instantaneous 125 v.a-c 5.0 5.0

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

The operation Indicator normally
supplied 1n the standard and Type FT Case relays
wlll pick-up at 1.0 amperes d-c.

The tlme-current characteristics of
the type BL Relay starting from the cold con-
dition are shown in figure 7. The current ne-
cessary to deflect the moving contacts to
varlous scale positlons for the different taps
are shown 1In figure 8. Figures 10 to 12 show the
time -current characteristics of the relay when
an overload 1s applled after it has been carry-
1ng a contlnuous normal load long enough for the
temperature to become constant. Flgure 9 shows
the time requlred for the contacts to open after
they have been closed on the No. 10 scale po-
sition by overload, and for the contacts to
reset from that position. All of these curves
apply for an amblent temperature of 25°C.

The relay curves show the tlime-current
characteristics up to 500% of the current set-
ting. Current settings No. 1, 2, and 4 will
stand this overload for the time necessary for
the moving contacts to deflect to No. 10 scale

plck-up cur- -
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METHOD OF CHANGING CURRENT SETTINGS
CURRENT SETTING NO.1. BOTH LINKS BETWEEN SCREAWS 2 & 3,
- . <2 . - . . 3a4
3 . - . taz
* 4 ONME LINK BETWEEN SCREWS | &2 AND
. " . - 3mal
BEFORE CHANGING CURRENT SETTING WITH RELAY M SERVICE REMOVE SCREW

FROM UNMARKED HOLE IN TAP BLOCK ANO INSERT AT S IN TAP BLOCK'
ALWAYS REPLACE THIS SCREW AFTER THE CURRENT SETTING IS CHANGED.

Filgure 3
Internal Wiring Dlagrams of the Double Element
Relay with Front and Back Contacts in the
Standard Case. The Relay with Front Contacts
Only has Terminals 3 and 4 and Associated Cir-
cults Omitted.

position without belng 1njured, but 1t 1s not
advisable to subject the reldy to more than 400%
of the current setting on setting No. 3 for the
time required to deflect the contacts to the
No. 10 position. This setting employs the ianer
section of the winding alone, and the watt8 per
unit 1length of windling are greater than for any
other condition. It should be remembéred, how-
ever, that 400% of the current sétting will
usually represent 600% or 700% of the fid1l load
current of the protected apparatus@ and{500% of

the current setting represents 700%,to0 9Q00% of
the full load- current.

RELAYS IN TYPE FT CASE

The type FT cases are ‘dust-proof en-
closures comblnlng relay  glement8 and knife-
blade test switches 1n thep same case. This com-
blnatlion provides a compactWflexible assembly
easy to malntaln, 1nspect)y test and adjust.
There are three main units of the type FT case:
the case, cover, andgpchassis. The case 1s an
all welded steel housing, contalning the hinge
half of the knife-blade )test switches and the
terminals for externailfconnections. The cover
18 a drawn steell frame with a clear window which
fits over the fromt of the case with the switch-
es closed., The chas8ls 1s a frame that supports
the relay elements and the contact jaw
half of s&the test "swltches. This slides in and
out of &€he Lase. The electrlic connections be-
tween thelbase /and chassls are completed through
the closed knife-blades.

Removing Chassis:-To remove the chassls, first
remove the cover by unscrewling the captive nuts

at) the corners. There are- two cover nuts
on ‘the S slze case and four on the L and M slze
cases,. This exposes the relay elements and all

the test switches for 1nspection and testing.
The) next step 1s to open the test switches.
Always open the elongated red handle switches
first before any of the black handle switches or
the cam actlon 1latches. This opens the trip
circult to prevent accldental trip out. Then
open all the remaining switches. The order of
opening the remaining switches 1s not important.
In opening the test switches they should be mov-
ed all the way back agalnst the stops. With all
the switches fully opened, grasp the two cam
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Figure 4
Intermal Schematlic of the Single Element Relay
With{Front, and Back Contacts In the Type FT
Case» (The Relay with Front Contacts Only has
Terminald 3 & 4 and Assoclated Circuilts
Omitted. :

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

After removing the chassis a duplicate
chasslis may be 1nserted in the case or the blade
portion of the switches can be closed and the
cover put 1n place wilthout the chassis. The
chassls operated shorting swiltch located behind
the current test switch prevents open circulting
the current transformers when the current
type test switches are closed.

When the chassls 1s to be put back 1n
the case, the above procedure 1s to be followed
1n the reversed order. The elongated red handle
switch should not be closed wuntil after the
chassis has been latched in place and all of the
black handle switches closed.

Electrical Circults:-Each terminal 1n the base
connects thru a test switch to the relay
elements 1n the chassis as shown on the internal
schematic dlagrams. The relay terminal 1s iden-
tifled by numbers marked ori both the 1nside and
outslide of the base. The test switch positions

are ldentifliea by letters marked on the top and
bottom surface of the moulded blocks. These
letters can be seen when the chasslis 18 removed
from the case.

The potentlal and control circuits
thru the relay are disconnected from the ex-
ternal circult by opening the assoclated test
swiltches. Opening the current test switch
short-circults the current transformer secondary
and disconnects one side of the relay coll but
leaves the other slde of the coll connected to
the external circult thru the current test jack
jaws. This clrcuit can be 1solated by insert-
ing the current test plug (without external con-
nections), by inserting the ten circult test
plug, or by 1nserting a plece of 1nsulating
material approximately 1/32" thick into the cur-
rent test jack jaws. Both switches of the cur-
rent test switch palr must be open when using
the current test plug or insulatling materlal 1n
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Figure 5
Internal Schematlc of the Double Element Relay
With Front and Back Contacts.

thlis manner to short-circuilt the current trans-
former secondary.

A cover operated swltch can be sup-
plied with 1ts contacts wired 1in serles with the
trip circuit. This switch opens the trip cir-
cult when the cover 1s removed. This switch can
be added to the existlng type FT cases at any
time.

Testing:~The relays can be tested 1n service, in
the case but with the external cilrcults 1solated
or out of the case as follows:

Testing In Service:-The ammeter test plug can be
Inserted in the current test jaws after opening
the knife-blade swlitch to check the current thna
the relay, This plug consists of two conducting
strips separated by an 1nsulating strip. The_am-
meter 1s connected to these strips by terminal
screws and the leads are carried out thxru holes
I1n the back of the 1nsulated handle.

: Voltages between the potential eir-
cults can Dbe measured convenlentlyyby elamping
#2 clip leads on the projecting clipilead Iug on
the contact jaw.

Testing In Case:-With all blades “Wn" the full
open position, the ten clrcult test, plug, can be
inserted 1in the contact jaws.| ,This connects the
relay elements to a set of “blnding’posts and com-
pletely 1isolates the reday clmeults from the ex-
ternal connectlons by4/ means off an 1nsulating
barrler on the plug. € Thefextenal test clrcults
are connected to these'blinding posts. The plug
18 inserted 1n the Dbottom test jaws with the
binding posts up and 1in the top test swltch jaws
with the binding posts down.

.

The external test circuits may be made
relay elements by #2 test clip leads 1n-
of the{test)plug. When connecting an e x-
ternal test ‘eireult to the current elements
uslng clipgleads) care should be taken to see
that the current“test jack jaws are open so that
the relagnistcompletely isolated from the exter-
nal clrcuits® Suggested means for 1solating
this ¢i¥eult are outlined above, under "Electri-
cal Clacults."

to the
stead

Testing®Out of Case:-With the
frém, the base,
using “the ten

chassls removed
relay elements may be tested by
circult test plug or by #2 test

"
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Figure 6
Schematic Trip Circuit Connections for Various
Application@mef Single and Double Element Type
BL Relays InjtheWmStandard Cases.

clip 1leads a8’ described abuve. The factory
calibrat¥on 1s made with the chassis 1n the case
and removingy,the chassis from the case will
change they,calibration values by a small percen-
tage s It 18 recommended that the relay be check-
ed in pesition as a final check on callbration.

INSTALLATION

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

SETTINGS

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

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

2. Heater Element- The setting of the
heater elment requires a time-current heating
curve of the equlpment to be protected. With
this curve the procedure 1s to select a relay
heatlng curve from the figures which most

closely approaches the equipment curve but which

W
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Filgurs 9
Typical Time-Current Curves
of the Type BL Relay on Re-
setting from No. 10 Scale
Position After Overload.

CASE II - Continuous Load

To 1llustrate a case where the machine
1s carrying a continuous normal 1load but 1is
occasslonally subjected to overloads, assume
that 100% load current 1s 2.6 amperes as before,
but that the machine carries only 80% of 1its
normal load continuously. Thils represents a cur-
rent of 2.08 amperes. It wl1lll be assumed that
the No. 1 current tap can be used. Reference to
Figure 8 shows that the moving contacts will
stand at the 7.1 position with continuous cur-
rent of this value. Let 1t be assumed that the
machine will carry 150% of 1ts rating for 30
minutes 1f the overload occurs after the machlne
has been running contilnuously. This overload 1s
equivalent to 3.9 secondary amperes, or 156% of
the current tap value. Reference to Flgure 12
willl show that a time-delay of 30 mlnutes cannot
be obtained for this condition, so the No. 2
current tap will be tried. Figure 8 shows that
the moving contacts will stand at about the 4.8
scale position for the continuous normal load.
The 150% overload represents 122% of the No. 2
current tap rating, and examlnation of Filgures
10 and 12 (since the contacts are standing be-
tween the No. 4 and the No. 6 positions) show
that the stationary contacts should be set at
about the WNo. 9.6 position.

CASE III - General

When setting the relay, the position
of the O line on the graduated scale plate should
be nocted. This 1line should be 1in a vertical po-
sition directly over the lower screw which holds
the plate. With the plate in this position the
center line of the moving contact arm should 1lle
directly over the O mark with no current 1n the

relay and with an ambient temperature of 25°C.
With a different amblent temperature, the con-
tact arm should stand one scale subdlvision a-
head or behind the O mark for every 2.5°C, that
the amblent temperature 1s above or below 25°C.
In case 1t 1s necessary to change the position
of the contact arm, the set screw which holds 1t
1n place on the shaft should be tightened very
securely after maklng the change.

_5..
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Figure 10
Typical Time-Current Curves
of the Type BL Relay with the
Contacts Maintalned at the
No. 4 Scgle Position by Con-
tinuous Current Before Over-

load 1s Appliled. plied.

In setting the statlonary contacts,
the short radlal edge of the plate to which the
contact block 18 mounted 1s 1located directly
over the desired scale divislon. When the mov-
1ng contact 1s touching the statlonary contacts
the center of the Mlicarta arm which carries the
moving contact will be directly over this same
scale division.

While the relay characteristic curves
shown are average curves and apply to any of the
four current settings, curves taken on any par-
ticular relay and at any particular current
setting w11l wusually check the curves shown
within 10%. Greater uniformity 1s obtalned_wlith
currents of 175% and above than with cufrents
slightly above 100%, of course, since any
friction 1n the relay has less effect.” gZAnyppar-
ticular relay will repeat 1ts characteristilc
curves very conslstently,so that 1f the best) ac-

curacy 1s desired the relay shouldy bepad justed
by trial for a glven time-delay pat some im-
portant current value. Howevezmy theydthermal

characteristics of the apparatusf/to be protected
are seldom known wilth any greatiaccuracy, and a
sufficlent factor of safety shoeuldWbe allowed to
provide for reasonable variations 1n the relay
timing also.

The Type BL/ relay should be located
so that 1t 1s subjected a® nearly as possible to
the same temperaturé comditlidons as the equipment
which 1t protects. The redays should not be
mounted where 1t will beWsuibjected to a draft of
alr from a fan or blower, or where 1t will be
affected by heat from reslstors or other

sources. Typical extegrnal connections are shown
in figure 13.

ADJUSTMENT'Sné, MA INTENANCE

The proper adjustments to insure cor-
rect operation of this relay have been made at
the faetory and should not ©be disturbed after
receipt by 'the customer. If the adjustments
hawe been changed, the relay taken apart for re-
palrsywor if 1t 1s desired to check the adjust-
nments, at regular malntenance perlods, 1nstruct-
tlons“below should be followed:-

Percent of Current Tap Value

Filgure 11
Typical Time-Current Curves of
the Type BL Relay With the Con-
tact Malntained at the No. 8
Scale Position by Continuous
Current Before Overload 1s Ap-

FercentefiCurrent Top Value

Figure 12
Typlcal®iTime -Current Curves of
the Type BL Reldy With the Con-
tacts Maintained at the No. 6
Scale Position by Continuous
Current before Overload 1s Ap-
plied.

Allycontacts should be periodically
cleanedg¢with a fine file. S#1002110 file 1s re-
commended for thils purpose. The use of abrasive
materialffor cleaning contacts 18 not recommend-
ed,fbecause of the danger of embedding small
particlesy In the face of the soft sllver and

thus (Ilmpairing the contact.
Heater Element

The relay should be allowed to stand
In" the test room two or three hours before mak-
ing any of the followlng tests 1n order to be
sure that 1t 1s at room temperature internally.
Measure the resistance between the current term-
1nals with both 1links connected between taps 3
and 4. This should be 1.52 to 1.64 ohms. The
resistance measured with both links between taps
1 and 2 should be 0.92 to 0.99 ohm. With both
links removed from the relay the resistance
measurement should 1ndicate an open circuilt.

Rotate the moving contact to the #10
rosition by hand and observe whether the arm
moves freely without binding of the shaft. Con-
nect the contact terminals to an indicating cir-
cult. The contacts should not open more than
0.25 ampere at 110 volts, d-c¢ when testing.
Connect the heater circult across 115 volts, 0

cycles, wilth sultable resistance to adjust che
current for the tests that follow. The moving
contact at room temperature should rest 1n a

vertical posltion with the center of the Micarta
arm directly above the O mark of the graduated

scale. The statlonary contact should be at the
#10 scale position 1n the front contact relay,
and at the #8 position 1in the front and back

contact relay, in order that the moving contacts
can start from the O position. Connect both
links between taps 3 and 4 and adjust the resis-
tor so that 6.4 amperes i1'low thru the relay. The
time for the moving contact to reach the varilous

scale positions should be approximately as
follows:
Scale Divisions Time (minutes)
#2 5.5
#4 8.0
#6 10.25
#8 12.75
#10 15.25
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Flgure 13
Typlcal Diagram of External Connections for the
Type BL Relay Used to Protect A Machine Against
Excessive Temperatures When Running Three Phase
or Single Phase.

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

After completing the abovefdtests, the
moving contact should be located on 4€he shaft so
that when the relay 1s at a temperatuire of 25°
C., the center line of the Micartajarmwill be
directly over the O mark. For every,five de-
grees C. above 25 degrees C., the contacts
should be moved two small scale divisloms above
the O mark. Conversely, for every flve degrees
below 25 degrees C., the contaets should be mov-
ed two small scale divisions back of the O mark.
After adjusting the positlon, ofy, the moving con-
tacts described, tighten the“8et screw as tight-
ly as possible. Thils 1s dmportant as otherwise
the contact arm may slip onjthe shaft, when the
contacts are closed by<ajpheavy overload.

If the hedter glement 1s tested under
very heavy overloads|cautlon should be employed
to open the current eircult as soon as the con-
tacts close, slp€e the winding of the thermal
element might be| injured 1f subjected to over-
load for a somewhdt longer perlod. Some smoke
may also bé’ notdeed coming from the thermal ele-
ment at 400% or 500% of the current tap setting
and anydmoisture which happens to be inside the
relay willpcondense on the inside of the cover.
These condItions do not indicate any defect. The
thermal element 1s 1nsulated with asbestos and
mica and 1s designed to operate without injury
even with the winding red-hot. However, traces
of the blhnder which 18 wused 1n the 1nsulation
may) remaln even after the thermal element 1s
thoroughly baked during manufacture, and this
mayaproduce notlceable smoke on long heavy over-
loads.

It may occur, also, that 1if the con-
tacts have been deflected to the #10 position
several times on overloads of U400% or 500% the
bl-metallic spring will show a slight set.

This will be 1ndicated by the moving contact
arm standing slightly back of the O point at
25°C. This will not be sufficlent to affect
the timing serlously, but 1t can be corrected

E RGNS
ey S ~oe
s atn 5

Bomus

@ roLES) HLL TELNTIIN e

7 7

AR
1 /\,/

£

7

P

- T',/—o._

Br——
~
i
N
}
~
a2

2, &,
&8 /
e, /é"' Lol 2y i
b——eF F IS el
Figure 14

Outline and Drilling Plan for the Older Type
Case (Wiring, perwFigure 1). For the Relay
With Front Comtacts Only, Omit the Top Two
11/16 inch, Holes. For Reference Only.

by loeosgning the set screw 1in the moving con-
taet arm and readjusting 1ts position on the
shaf't.

INSTANTANEOUS ELEMENT

Remove the tap screw from the spare
hole and 1insert 1n the No. 5 tap. Next remove
the plunger core and see that the top of the
plunger 1s clean. Reassemble the plunger, and
adjust the posltion of the core screw so that
when the contacts are closed the plunger butts
agalnst the stop with the spring half compress-
ed. With a 1/32 inch contact separation, the
contacts should pick-up at 6 amperes, 60 cycles.
If the plunger does not pick-up and seal 1n at
this current, adjust the core screw so that 1t
will and yet have sufflclent compression of the
spring to prevent sticking. Test for sticklng
after 50 amperes has been passed thru the coil.
After all adjustments have been made, return

the tap screw from the No. 5 position to the
spare hole.

OPERATION INDICATOR

Adjust the 1lndicator to operate at 1.0
ampere d-c. Gradually applled by loosening the
two screws on the under side of the assembly,
and moving the bracket forward or backward. If
the two hellcal springs which reset the armature
are replaced by new springs, they should be
weakened slightly by stretching to obtain the 1
ampere callbration. The coll resistance 1s ap-
proximately 0.16 ohm.

RENEWAL PARTS

Repalr work can be done most satisfac-
torlly at the factory. However, Ilnterchangeable
parts can be furnlished to the customers who are
equlpped for dolng repalr work. When ordering
parts, always glve the complete nameplate data.

ENERGY REQUIREMENTS

The burdens of one heater element and
one 1instantaneous element 1n series at 5
amperes 60 cycles 1s as follows:

Tap Conitinuous Watts Volt Amperes Power

Rating Amp. Factor
2.5 2.5 64.0 64.0 0°
5.0 5.0 16.0 16.0 0°
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CAUTION

. Before putting relays 1into service;
remove all blocking which may have been inserted
for the purpose of securing the parts during

shipment, make sure that all moving parts oper-
ate freely, 1inspect the contacts to see that
they are clean and close properly, and operate

the relay to check the settings and electrical

connections.
APPLICATION‘

The Type BL Relay 1s used for thermal
overload and 1instantaneous overcurrent protec-
tion of transformers, a-c or d-c motors, and
generators. The Thermal element 1s the "replica”
type and has a time - current characteristic
closely approximating the. average heating curveg
of electrical apparatus. Its characteristics
prevent the protected equipment from being sub-
jected to overloads of such magnitude or dura-
tion as to cause them to reach a dangerous ‘tem-
perature, but at the
utilization of the inherent thermal &apagity of
the. apparatus in carrying intermittentioverloads
which w11l not cause the windings, tojbecome
overheated. As .1ts operation dependsiupon’ the
rate of heat generation 1in a heater “winding
within the relay, 1t may be used for/elfther a-c
or d-c¢ applications. It 1is ordinarily/connected
in the secondary circuit of g suitable current
transformer 1n a-c applications.

Since the voltage “4drop across the
relay must be within a range Wof about 2 to 5
volts at full load omythey protected machine,
customary shunts rated¢in mdllivolts are un-
suited for d-c applicatidons)y However, the drop
across a portion of /the protected circult, such
as the 1nterpole fleld wlnding of a machine,
sometimes can be utdllzed” as a source of energy
for the relay.

CONSTRUCTION AND OPERATION

The #1ingle element Type BL Relay con-
sists ofda he@tergelement,an instantaneous over-
current element,{ and two operation 1indicators
when mounted“infthe standard or Type FT Cases.
The operation “1ndicators are omitted when the
relay 1s in the small case of figure 14.

The double element Type BL Relay con-
tains two heater elements, two 1instantaneous
elements, and three operation indicators. These

are ‘mounted 1in the standard and Type FT Cases.

Heater Element

) Two heater colls and a bl-metallic
coll spring are enclosed 1n a polished metal
shell. The outer end of the spring 1s station-
ary and the inner end 1s fastened te a shaft
which projecta thru one end of the metal housing

An arm connected to the outer end of the shaft

carries the moving -contacts.

. the metal thousing.

same time pefrmit the

K The etationary make contacts are
mounted on +a& Eigartalyblock which in turn is
‘fastened to a segment Of a slotted circular disc

on the ‘enid- of the “housing. This'disc and the
contacts may.- be moved: by loosening the locking
screv and turneg¢ to0 various ‘contact spacing or
settings asfindlicated by the scale on the end of
Bridging type silver con-
tacts are - used, with ‘the bridge as the moving
contact. SO '

“Where a break contact 1is required an-
other bridging contact. 1s added to the moving
armyand, a second set of stationary contacts are
mounted” on  .anothex slotted disc segment. Both
front) and back contacts are-adjustable 1inde-
pendently but are held in position by the same

: locking screv..

‘The heat generated by the current 1in

"the heater coils causes the bi-metallic spring
7to rotate - the shaft with temperature variation.

There 1s a: time lag between the generation of

.the heat In the heater element and its transfer

to.the spring, and the time required to move the
contacts over & fixed. arc 1s dependent upon the
magnitude and duration of the overload current
in the machine terminals.

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

Instantaneous Element ‘ ‘

. This 1s a small solenoid type element.
A cylindrical plunger moves up and down on a
vertical guide rod in the center of the sole-
noid coil. This guide rod 1s fastened to the
stationary core which 1n turn screws into the
element frame. A’ silver disc is fastened to the
moving plunger thru & helical spring. When the
coll 1s energized, the plunger moves upward
carrying the silver disc which bridges three
conical shaped stationary contacts. After the
contacts -close the plunger moves slightly
farther before seating against the stationary
core. This assures positive contact pressure.

A Micarta disc on a threaded bushing
1s assembled om the lower portion of the gulds
rod and 1s locked in place by a nut. Its po-
sition determines the de-energized position of
the plunger and therefore the pickup current of’
the element, as indicated by the graduated scale
beside the disc.

Operation Indicator

The operation 1indicator 1s a small
solenoid coil connected 1in the ¢trip circuit.
When the "coll 1is energized, a spring-restrained
armature vreleases the white target which falls
by gravity to 1indicate the completion of the
trip circuit. %he 1indicator is reset from out-

-side the case by a push rod- in the cover or

cover stud. . . . ‘ o
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Figure 1 .
Internal Wiring Diagram of the 3ingle Element
Type BL Relay With Front and Back Contacts in
the older Type Case of Figure 1l4. The Relay
with Front Contacts Only has the top Two Ter-
minals Omitted. o - .

. 2

CHARACTERISTICS

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

*Current
Current Tap Value
Setting Operating In Link
No. Conditions Amperes Position
.1 Coils in series 2.5 Both Betgeeny2 & 3
2 One Coil 3.2 Both Between 3& 4
3 Second Coil 3.9 PBoth“Between 1 & 2
4 Coils in 5.0 One Between'l & 2,
Parallel OnegBetveen 3 & 4.
*The current requiredyto/deflect the
contacts to the No. 10 scal@ Dositlion with the

movin% contacts at O, and an ambient temperature
of 25°C. These values dre the current tap value
referred to on the curges.

Tap 5 18 gonnegted to both 1link screws
1 and 4 so that the‘hefiterdelement may be short
circuited while changingdlinks with the relay
in service to prevent open cilrculting the cur-
rent transformers. A tap screw in a spare hole
1s avallable for the purpose. Inserting this
tap screw In tap 5 does not make the instantan-
eous element fnoperative.

The, “elrcular statlonary contact set-
scaley, . of the heater element has main d4i-
visions Tnumbered from O to 10 inclusive. Be-
~*" en the “maln divisions are five sub-divisions
v, ‘esponding to 0.2 maln division.

ting

S When both make and brea':s contacts are
supplied

the maximum spacing between the two

setg “is 8 main divisions.
R The instantsneous ‘element has a
~vertical scale graduated from 5 to 50 amperes.

I

APRING

HEATER
colLs

CONNECTION .
MADE BY INSERTING
TAR(SCREW N
TaP *5

FRONT ViEw -

.- 4 PBfgure 2 )
Internal Wiring Diagram of the Single Element
Type BL Relay,with Front and Back Contacts in
the Standard Case'w> The Relay With Front Con-
tacts Only Has Terminals 3 and 4 Omitted.

The “wvalues 1indicate the pick-up cur-
rent, when the Micarta disc i1s opposite the scale
divisfon arnd when the element 1is in correct ad-
Jjustment-. S T,

The contact rating of the elements are
as follows: S .

.~ Control Capacity in

) : Control Amperes

- Element Voltage Will Break Will Close
Heater 125 v.d-c. 0.5 3.0
"Heater 125 v.a-c. 2.0 3.0
Instantaneous 125 v.d-c. 1.5 5.0
Instantaneous 125 v.a-c. 5.0 5.0
The make .contacts of the two elements are con-

nected 1n parallel between the relay terminals
for the relays in the small case of figure 1.
The trip circuit arrangements of the relays in
the gtandard end Type FT Cases are shown in fig-
ure 6.

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

' The time-current characteristics of
the type BL Relay starting from the cold con-
dition ere shown in figure 7. The current ne-
cessary to deflect the moving contacts to
various scale positions for the different teps
are shown in figure 8. Figures 10 to 12 show the
time-current characteristics of the relay when
an overload 1s applied after it has been carry-
ing a continuous normal load long enough for the
temperature to become constant. Flgure 9 shows
the time required for the contacts to open after
they have been closed on the No. 10 scale po-
sition by overload, and for the contacts to
reset from that position. All of these curves
apply for an amblent temperature of 25°C.

The relay curves show the time-current
characteristics up to 500% of the current set-
ting. Current pettings No. 1, 2, and 4 will
stand this overload for the time necessary for
the moving contacts to deflect to No. 10 scale
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Figure 3

Internal Wiring Diagrams of the Double Element
Relay with Front and Back Contacts in the
Standard Case. The Relay with Front Contzacts
Only has Ternlinals 3 and 4 and Associated Cir-
cults Omitted.

o
position without béing injured, but it 1is not
advisable to subject the relay to more than 400%
of the current setting on setting No. 3 for the
time required to deflect the contacts to the
No. 10 position. This setting employs the inner
section of the winding alone, and the watts per
unit 1length of winding are greater than for any
other condition. It should be remembernéd, how=
ever, that U400% of the current setting 4will
usually represent 600% or 700% of the fuld load
current of the protected apparatus, an@ 500% of
the current. setting represents 700% toW900% of
the full load current. .

FT CASE

The type FT case® are,dust-proof en-
closures combining relay elements®™and knife-
blade tect switches in the same ease. This com-
bination provides a cpmpaet flexible assembly
easy to malntaln, 1ncpezt, ©test and adjust.
There are threc main units ofethe type FT case:
the case, cover, anrd fhasgls. The case 1s an
all welded steel housinz containing the hinge
half of the knie-blade Wbeft swltches ani the
terminals for ext€rral, connectlions. The cover
1s a drawn steegl rrané with s clear window which
fits. over the froant “of the case with the switch-
es closed. Thne chaszls 1s a frame that supports
the relay gelenfents®and the contact jaw
half of thé .tedt swatches. This slides in and
out of the case. The electric connections be-
tween the base“and chassls are completed through
the closed knife-blades.

Removing Cha@s!s:-To remove the chassis, first
remove, the cover by unscrewing the captive nuts
at o the), corners. There are two cover nuts
on thewsS) size case and four on the L and M size
case s, This exposes the relay elements and all
the test switches for Inazpection and testing.
The next step s to open the test switches.
Mlways open the elongated red handle swltches
first before any of the black handle. switches or
the cam actlon 1latches. This opens the trip
circult to prevent accidental trip out. Then
open all the remalning switches. The order of
opening the remailning switches 1s not important.
In opening the “tést -switches they should be mov-
ed all the way back agalnst the stops. With all
the switches fully opened, grasp the two cam

OPERATION INDICATOR N
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! .+ Plgure y
Internal Schematic of the Single Element Relay
With Front ‘and Back Contacts In the Type FT
Cade,. ‘THe Relay with Front Contacts Only has
Terminalsyd & 4 and Associated Circuits

Omitted.

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

After removing the chassis a duplicate

“chassis may be inserted in the case or the blade

portion of ‘'the switches can be closed and the
cover put 1n place without the chassis. ‘he
chassis operated shorting switch located behind
the current test switch prevents open circulting
the current transformers when the current
type test switches are closed.

When the chassis 1s to be put back in
the case, the above procedure 1s to be followed
in the reversed order. The elongated red handle
switch should mot be closed until after the
chassis has been latched in place and all of the
black handle switches closed.

Electrical Circuits:-Eech terminal 1in the base
connects thru & test switch to the relay
elements in the chassis as shown on the internal
schematic dlagrems. The relay terminal 1s iden-
tified by numbers marked on both the inside and
outside of the base. The test switch positions

are identifieu by letters marked on the top and
bottom surface of the moulded blocks. These
letters can be seen when the chassls 1s removed
from the case.

" The potential and "control circuitn
thru the relay are disconnected from the ex-
ternal circuit by opening the associated tesat
switches. Opening the current test switch
short-circuits the current transformer secondary
and disconnects one side of the relay coil but
leaves the other side off the coil connected to
the external c¢ircuit thru the current test jack
Jaws. This clrcult can be 1solated by insert-
ing the current test plug (without external con-
nections), by inserting the ten circuit test
plug, or by 1imserting a plece of insulating
material epproximately 1/32" thick into the cur-
rent test Jjack jaws. Both switches of the cyr-
rent test .. switch palr must be open when using
the current test plug or insulating material in
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Figure 8
Typlical Current-Deflection
Curves of the TypegBL Relay
for Steady-State Condftions.
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Figurz 9 .
Typical Time-Current Curves
. of the Type BL Relay on Re-
+ setting from No. 10 Scale
Position After Overload.

will permit the relay.- to operate just before the CASE II - Continuous Load
equipment reaches. the temperature indicated. by
the heating curve. The relay curve approximates

the typical apparatus heating curves., most is

To 1llustrate a case where the machine
carrying a continuous normal 1load but 1=

closely at the moderate overloads whichfusually occassionally subjected to overloads, assume
occur, and 1in order to obtain a sufficiently that 100% load current 1is 2.6 amperes as before,
long delay at these moderate overloads 1it,say be but that the machine carries only 80% of its

normal load continuously. This represents a cur-
rent of 2.08 amperes. It will be assumed that
the No. 1 current tap can be used. Reference to
Figure 8 shows that the moving contacts will
stand at the 7.1 position with continuous. cur-
rent of this value. Let 1t be assumed that the

necessary to use a setting which glves “falirly
' slow operation at high overloads. Ifjthe?in-
stantaneous element cannot be used at"“the “higher
currents (as in the case of motors/which,take s
_ very high starting current), then“tile use of a
long-time-delay type CO relay An conjunction

" differences

with the Type BL Relay 1s recormended.
to 300% of full load.

The setting of" “the heater element 1s

best explalined by thefuse of examples. There
are two ~cases to bel conSidered, one with the
electrical apparatus ‘earrying an intermittent

load and the secondg#with™a continuous load.

CASE I - 'IntermittentLoad

To 'set the relay to protect a machine
carrying an Ifntérmittent load, Figure 7 should
be used. Assume that the secondary current for
100% load on the machine 1s 2.6 amperes, and
that it will gtand 175% loa? for 30 minutes. Let
the No. 2 current tap be wused. The current
equivalent to 179% load 1s 4.55 amperes, which
i1s Tk of the No. 2 current tap rating. Refer-
ence \to"w Figure 7 and interpolation between the
curves) for contact settings No. 8 and No.10
shows that the statlonary contacts should be aet
at the 9.4 poaition. It should be noted that it
would also be possible to use the No. 3 current
setting with a stalionary contact setting
No. 6.5. However, 1t 1s preferable to use a
stationary contact setting of 7.0 or more, since
this reduces .the error which might be caused by
between the emblent temperatures of
the machine and the relay.

- K .

The type
CO Relay should be set to pfck up at about 250%

machine will carry 150% of 1ts rating for 30
minutes 1f the overload occurs after the machine
has been running continuously. This overload 1s
equivalent to 3.9 secondary amperes, or 156% of
the current tap value. Reference to Figure 12
will show that a time-delay of 30 minutea cannot
be obtained for this condition, so the No. 2
current tap will be tried. Figure 8 shows that
the moving contacts wi1ll stand at about the 4.8
scale position for the continuous normal load.
The 150% overload represents 122% of the No. 2

current tap rating, and examination of Figures
10 and 12 (since the contacts are standing be-
tween the No. 4 and the No. 6 positions) show
that the statlonary contacts should be zet at
about the No. 9.6 position.

CASE III - General

When setting the relay, the posit.lon
of the O line on the graduated scale plate should
be noted. This line should be 1u a vertical pn-
sition directly over the lower screw which holds
the plate. With the plate 'tn this poaltion the
center line of -the moving contact arm chould lie
directly over the O mark with no current in the

relay -and with an ambient temperature of 25°C.
With a different amblent temperature, the con-
tact arm should stand one scale subdivision »-
head or behind the O mark for every 2.5°C, that
the ambient temperature 1s above or below 25°C.
In case 1t 1s necessary to change the position
of the contact arm, the set screw which holds it
in plade on the shaft should be tightened very
securely after making the change.

N .-
s . .






. INTERNAL SCHEMATIE
CLHELemenT i .

¥f [

OPERATION ( \.\\'r 4 TesT SwiTeu
INDICATOR ~ — -

A N 1]

g o

AN e

ONT ViEW) \~N““\\~‘-\x [ R

i [N v ) (FRONT Vltw')“
HEATER &/

ELr‘pENTs

INSTANTANEOUS

>,
\ - / TRIP ELEMENTS .
RHELEMRN

REAR Vigw

TEST SHITCH

}—To RELAY
t=CuRRENT TEST Jacw
—To BASE TERMS

SronT Vifw L[IMSS/: OPERATED SWORTING
Swiren

Figure 5
Internal Schematic of the Double Element Relay
With Front and Back Contacts.

this manner to short-&ircult the current trans-
former secondary.

A cover operated switch can be sup-
plied with its contacts wiredfin series with the
trip circuit. This switch opens the trip cir-
cult when the cover 1s removed. This switch can
be added to the existing type FT cases at any
time. .

Testing -The relays can be tested in service, in
case but with the external circuilts 1solated
g%‘]ut of the case as follows:

Testing In Service:-The ammeter test plug can be
Inserted in the current test jaws after opening
the knife-blade switch to check the current thru
the relay, This plug consists of two conducting
strips separated by an insulating strip. The “am-
meter 1s connected to these strips by terminal
screws and the leads are carried out thrul holes
in the back of the 1nsulated handle.

Voltages between the potentialycir-
cults can be measured convenlently byyclamping
#2 clip leads on the projecting cliphleadrlug on
the contact jaw.

Testing In Case:-¥With all bladeswin the full
open position, the ten circudt g£est plug, can be
inserted in the contact gaws. 4 This connects the
relay elements to a set ofjbInding posts and com-
pletely 1solates the gelay circults from the ex-
ternal connectlions by medns ©6f an 1nsulating
barrier on the plugt, The external test circults
are connected to these blndlng posts. The plug
i1s inserted 1n the ©bottom test jaws with the
binding posts up and in the top test switch jaws
with the binding posts down.

. The external test circuits may be made
to the relay elements by #2 test clip leads in-
stead of theatest plug. When connecting an e x-
"ternal test Wcireult to the current elements
using clip Teéads, care should be tazen to see
that the current test jac< jaws are open so that
+ relayyls, completely isolated from the exter-
T, ¢clrcultse Suggested means for 1solating
thisfcirecuit are outlined above, under "Electri-
cal Circuits."

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

TYPE BL RELAY

L__*Li

SINGLE ELEMENT RELAY | oouvsLe asenzﬁ‘r RELAY
SCHEMATIC [NTERNN. CONNECTIONS —REAR VIEW

msTANTAN!Ol}S ) N INS'TANTANEOUS A———.%_j_‘_‘
=lo o. —J-@ e ® el
‘io | .L@ B8 ay ,,—,!—@ @1‘",
L N
A . B - 2 : c

SCHEMATIC EXTERNAL TRIP CIRCUIT CONNEETIONS ~ REAR VIEW
‘", ) . »'.Y v [ .
A-CIRCUIT BREAKER TRIPPED BY BITHER THE INSTANTANEOUS OR
THERMAL CONTACT WIiTH SEPARATE OPERATION INDICATORS.

B~ INSTANTANEOUS CONTACT . TO TRIPIHE BREAKER WITH OPERATION
INDICATOR 7O INOICATE ; THERMAL CONTACT USED FOR ALARM
WITH ITS OPEQATION lNDlCATOQ MADE INOPERATIVE BY JUMPER
AS SHOWN DOTT .

C~ WHERE INSTANTANEOUS)CONTACT IS NOT USB.0 AND THERMAL.
CONTACT DOES NOT REQU\RE OPERATION INDICATOR.

G Figure 6
Schematic Trip Circult Connectlions for Various
Applications of Single and Double Element Type
BL Relays Tngthe Standard Cases.

)

clip lYeads), as aescribed' above: ' The factory
calibration 1s made with the chassis 1in the case
and removing the chassls from the case will
change the calibration values by a small percen-
tage/ It¥ls recommended that the relay be check-
ed in position as a final check’ on calibration.

INSTALLATION :

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

SETTINGS e

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

1. Instantaneous element- Set the element
for a pick-up current slightly above the maximum
current which the spparatus may receilve in nor-
mal service, as for example, the starting cur-
rent of motor or the magnetizing inrush current
of a transformer. This setting 1s made by mov-
ing the Micarta disc to a point opposite the de-
sired pick-up current value indicated on grad-~
uated scale. After the setting_1s made lock the
disc in place oy means of the locknuts.

2. _Heater Element- The setting of the
heater elment requires a time-current heating
curve of the equlipment to be protected. With
this curve the procedure 13 to select a relay
heating curve -from . the figures which most
closely approaches the equipment curve but which

- R o4 -
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. Figure 10
Typical Time-Current Curves
of the Type BL Relay with the
Contacts Malntalned at the
No. 4 Scale Position by Con-
tinuous Current Before Over-

load 1s Applied. plied.
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In setting the stationary contacts,
the short radial edge of the plate to which the
contact block 1s mounted 1s 1located directly
over the desired scale division. When the mov-
ing contact 1s touching the stationary contacts
the center of the Micarta arm which carrles the
moving contact will be directly over thils same
sc divisicn.

While the relay characteristic curveS8
shown are average curves and-apply to any of the
four current settings, curves takxen on any pap<
ticular relay and at any particular current
setting w11l wusually check the curves shown
within 10%. Greater uniformity 1s obtalnedg@ith
currents of 175% and above than with cufrent®
slightly above 1007, of  course, dince).any
friction in the relay has less effect. Any par-
ticular relay wlll repe=zt 1ts characteristic

curves very conslstently,so that 1f the“kest ac-,

curacy 1s desired the relay should be adjjusted
by trial for a given ime-delayy athsoeme im-
portant current value. Howevep, the thermal
characteristics of the apparatus %o be)protected
are seldom Xnown with anj; greatpaceurazy, and a
sufficient factor of safeu" shiould .be allowed to
provide for reasonable yzriations in the relay
timing also.

The Type BL £reldy ghould be located
so that it 1s subjected ag neawrly as possible to
the same temperature conditligns as the equipment
which it protects. The ™“relays should not be
mounted where it will be subjected to a draft of
air from a fan or blower, or where 1t will be
affected by heat from reslstors or other
sources. Typlcal external comnnections are shown
in figure 13.

ADJUSTMENTSW& MATNTENANCT

. Thetproper adjustments to insure cor-
rect operation of this relay “.ave been made at
the factory and should not be disturbed after
recelpt by the custorier. If the adjustments
‘have “been’ changed, the relay taxen apart for re-
pairs,0or 1if it 1is desired: to check the adjust-
 ‘ments at regular maintenance periods, 1Instruct-
_tions beasw should be follcwe:l.

Percent of Current Tap Value

Figure 11
Typical Time-Current Curves of
the Type BL Relay With the Con-
tact Maintained at the No. 8
Scale Position by Continuous
Current Before Overload 1s Ap-

Fercent of Current Tap Volue

: Figure 12
Typical Time -Current Curves of
the Type BL Reldy With the Con-
tacts Maintalned at the No. 6
ScaleFosition by Continuous
Current before Overload 1s Ap-
‘<p11ed.

. . .

All “eontacts should be periodically
cleaned(withyay fine file. S#10021.10 file is re-
commended for this purpose. The use of abrasive
matertal for cleaning contacts 1s not recommend-
ed,/because of the danger '~ of embedding small
particles in the face of the soft silver and
thus Ympairing the contact. -

Heater Element

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

inks removed from the relay the resistance
measurement should indicate an open circuit.

Rotate the moving contact to the #10
position by hand and observe whether the arm
moves freely without binding of the shaft. Con-
nect the contact terminals to an indicating cir-
cuit. The contacts 8hould not open more than
0.25 ampere at 110 volts, d-¢ when testing.
Connect the heater circuilt across 115 volts, go
cycles, with sultable resistance to adjust che
current for the tests that follow. The roving
contact at room temperature should rest 1n a
vertical position with the center of the Micarta
arm directly above the O mark of the graduated
scale. The stationary contact should be at the
#10 scale position 1in the front contact relay,
and at the #8 position 1n.the front and back
contact relay, in order that the moving contacts
can start from the O poslition. Conncet both
links between taps 3 and 4 and adjust the resis-
tor so that 6.4 amperes i'low thru the relay. The
time for the moving contact to reach the various
scale positions should be eapproximately as
follows: .

Time (minutes)

Scale Divisions
#2

#i ﬂ' 8.0
#6 - o 10.25
#8 L 12.75

#10 o 15.25
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) Figure 13 » :
Typical Diagram of External Connections for the
Type BL Relay Used to Protect A Machine Against

- Excessive Temperatures When Running Three Phase

or 3ingle Phase. ,

o’

Allow the’ relay to cool to room tem-
perature and repeat the timing run as above with
both links between taps 1 and 2 and with 7.8 amg
peres thru the relay. The timing should be

~within the limits given above. For elther test;

the front and backx contact relay can only be
timed to the #& scaie position. Ag

After completing the above{tests, the
moving contact should be located on theqshaft so
that when the relay 1s at a temperaturefof 25°
C., the center line of the Micarta arm will be
directly over the O mark. For every five de-
grees C. above 25 degrees C., the contacts
should be moved two small scale divisiorns above
the 0.-mark. Conversely, for every_five degrees
below 25 degrees C., the contac¢ts should be mov-
ed two small scale Adivisionsgback, of the O mark.
After adjusting the positlom ofy, the moving con-
tacts described, tighten the setWscrew as tight-
ly as possible. This 1gydmportant as otherwise
the contact arm may slip om the shaft, when the
contacts are closed byga heavy overload.

If the hesater element 1is tested under
very heavy overloadsgpcautid®n should be employed
to open the curregt elrcuilt as soon as the con-
tacts close, @8ince Lhel winding of the thermal
element might beljiniuped 1f subjected to over-
load for a gomewhat, longer perilod. Some smoke
may also begl notdced “ewoming from the thermal ele-
ment at 400%Z of 500#% of the current tap setting
and any molsture @#h?ch thappens to be inside the
relay will condefise cn the inslde of the cover.
These conditlions do not indicate any defect. The
thermal element 1s insulated with asbestos and
mica and 1s _designed@ to operate without injury
evenywith the winding red-hot. However, traces
of the binder which 1s wused 1in the insulation
maynremalin even after the thermal element 1is
thoroughly baked during manufacture, and this
may,produce noticestle smoke on long heavy over-
loads.

It may oczur, also, that 1f the con-
tacts have been dellected to the #10 position
several times on ove:xloads of 400% or 500% the
bi-metallic spring will show a slight set.

This willl be 1indicated by the moving contact
arm standing.slightly back of the O point at
25°C. This +1ll. mot be sufficlent to affect
the timing seriously, but 1t can be corrected
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Y 4. \Figure 14
Outline and Drilling Plan for the Older Type
Case (WirliAgWper Figure 1). For the Relay

:With Front Contacts Only, Omit.the Top Two:

11/16 inchiHoles. For Reference Only.

bynloosening the set screw in the moving con-
tactharmyand readjusting its position on the-

- shaft .y, v
\INSTANTANEOUS ELEMENT

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

the tap screw from the No. 5 position to the
spare hole.

" OPERATION INDICATOR

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

RENEWAL PARTS

Repalr work can be done most satisfac-
torily at the factory. However, interchangeable
parts can be furnished to the customers who arc
equipped for doing repalr work. When ordering
parts, always give the complete nameplate data.

ENERGY REQUIREMENTS

The burders of one heater element and
one 1instantaneous element 1in serles at 5
emperes 60 cycles 1s as follows:

Tap Continuous Watts Volt Adperes Power
___  Rating Amp. g Pactor
2.5 - 2.5 640 640 , .0°
5.0 ;. 5:0° . . 16.0 16.0 0°






P S0 v'd'(..» . "
1
TYPE BL RELAY

ML A T AR gy
A “;ﬁ;‘“-\f i, e e,
3 B .

ot

-
—512 . 74 el USE_SCREWS
OPENING FOR L& 2 ;29 ‘ : FOR THIN PANELS
THIN PANEL MTG. -] o1l ‘ —
[\ iz o - q’"‘“ - .
e = = N : £ - \ :
, | ==mupo WY e = T >
. 73 ,;\: Q i Gy p— 0 R
A A i R : '
o ‘ A e R0 S s ‘ .
PR T, o USE STUDS
VR IR P A o FOR THICK PANELS
. -rlcs/hli \G/‘\t B .
e —H
[ ) :
. I/T\ © ~ R : 22
: oy | N T : R I
© ~ — ’
N B
e =
A z 1
% DIA. DR\LLf - DIADRILL 19032 TERM SCREWS & STUDS | L—{ ]
2 HOLES -20 MOUNTING SCREWS
4 2008 BsS ¢ . =22

.

DIMENSIONS 1N INCHES

Figure 15 4
Outline & Drilling Plan for the Standard Projection Type Case. (See The Internal
Diagrams for.the Terminals Supplied.) For Reference Only . .
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Outline & Dri1lling Plan for the 810 Projection Type FT Case. (See the Internal
Schematic for the Terminals Supplied ) For Reference Only :
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