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TYPE D4B FLEXITEST SWITCHBOARD METERS

FT-21 Case

GENERAL

The meter elements are mounted on a zemaovable chassis,
which is held in the case by two fatch@s. “All connections
between the case and the chassjs aregmade through the
test switches. Automatic shorting $Witchesvare provided on
all current circuits to prevent opéning.current transformers
when testing or removing the ‘¢hassis; For testing, leads
can be clipped to the test lugs'above'the chassis jaws and on
the switch blades.

Two test plugs are dvailable tofacilitate calibration of these
meters. A 10-circuit lug isVinserted into the chassis jaws
and is provided with/binding post terminals for connections
to the test circuit. “W€urrent measurements are made by
connecting ammeters to a current circuit test plug, which is
then inserted into the current switch assembly, between the
chassis and the case.

The hardware supplied with the meter permits semi-flush
mounting, on“panels up to 3/16 inch thick. For projection
mountingion panels thicker than 3/16 inch, special hard-
Ware \is furnished upon request (specify panel thickness).

Rrovisions have been made on all FT-21 cases for con-
venient field installation of either 2- or 3-wire pulse
initiators. Removal of three knockouts {located in the
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Power Factor Adjuster e
Balance Adjuster w." "4 '%

. oy
Light Load Adjuster s

\

£“\—e Balance Adjuster

D4B-7F Chassis

back of the case, near the top) will permit installation of an
output terminal-block and pin assembly. A mating
bracket and socket assembly is then attached to the meter
frame and latch assembly. The output circuits will be
closed by inserting the meter frame and latch assembly into
the case. All necessary parts are available in kit form for
each type of pulse initiator.

CALIBRATION

All meters have been factory tested before shipment. For
single-stator meters, the full load test speed is 16 2/3 RPM,
and the watthour constant is 0.6 per nominal 600-watt
rating (constant of 7.2 for 30 amp., 240-volt meter). For
two-stator meters, the full load test speed is 8 1/3 RPM,
and the watthour constant is 1.2 per nominal 300-watt
rating. For three-stator meters, the full load test speed is
8 1/3 RPM, and the watthour constant is 1.8 per nominal
300-watt rating.

Full Load

Single-stator sensitivity is approximately 1.3 percent per
turn. Two- and three-stator sensitivity is approximately
1.2 percent per turn.

ﬁ—- Power Factor Adjuster

Full Load Adjuster



TYPE D4B FLEXITEST SWITCHBOARD METERS

Light Load

Single-stator sensitivity is approximately 0.8 percent per
turn. Two-stator sensitivity is approximately 0.35 percent
per turn. Three-stator sensitivity is approximately 0.25
percent per turn,

Power Factor

Power factor calibration is fixed factory adjusted and
permanent for single-stator meters. For two- and three-
stator meters, sensitivity is 0.5 percent per turn.

Phase Balance

For two- and three-stator meters, sensitivity is approxi-
mately 2.0 percent per turn but will vary with the adjuster
position.

CALIBRATION PROCEDURE

Single-phase test speed for single-phase meters is 16 2/3
RPM (polyphase meters, 8 1/3 RPM except for -8 meters
which is 11 1/9 RPM). All meters are tested on a single-
phase power source with voltage coils connected in parallel.
The following calibration procedures should be used.

Combined Stator Operation

Connect all current coils in series and observe full load‘and
light load registration. Calibrate light load to fulljload:
For example, if full load registration is 101.0 percent,
calibrate light load to 101.0 percent.

INDIVIDUAL STATOR OPERATION
Two-Stator Meter

Energize the left-stator current coil, calibratelfull load,
unity power factor to 100 percent registration by turning
the Full Load adjuster screw at the,fromtgof the meter.
Calibrate full load, 50 percent iagging péwer factor to 100
percent registration by turning_thedWRower Factor adjuster
screw on the left stator adjustér bracket.

Energize the right stator.%Calibrate full load unity power
factor to 100 perceft registration by turning the Phase
Balance adjuster screw oft the,right stator adjuster bracket.
Calibrate full load, 50¥percent lagging power factor to 100
percent registration by turning the Power Factor adjuster
screw on the right stator adjuster bracket.

Three-StatorMeter

Energize “theyrear-stator current coil, calibrate full load,
unity ;oweryfactor to 100 percent registration by turning
the Full Load adjuster screw at the front of the meter.
Calibrate full load, 50 percent lagging power factor to 100
peéreent registration by turning the Power Factor adjuster
serew on the rear stator adjuster bracket from the right
side.

I. L. 42,227

Energize the remaining two stators one at a time. Cdlibrate
full load unity power factor to 100 percent registration by
turning the Phase Balance adjuster screw on the respective
stator adjuster bracket. Calibrate full load, 50 percent
lagging power factor to 100 percent registration by turning
the Power Factor adjuster screw /on the respective stator
adjuster bracket.

NOTE:

Figure 10 shows a D4B<3F meter connected for reactive
measurement on 3-phase, 4-wise wye in a 10-point flexitest
case and with a standard, PS-3 phase-shifting transformer.
Although the standard®PS-3 has a TEST RUN SWITCH,
it cannot be thrown to test as this will result in a short
circuit on line voltage. |f testing is required, the meter
should sbe testéd as a standard KWH meter with PS-3
removed‘from circuit.

BEARINGRFADJUSTMENTS

14 Place the meter in the normal operating position.

2. Insert the upper and lower bearing with the set screws
loose.

3)Move the lower bearing until the disk is slightly below
center in the meter gap.

4. Tighten the lower set screw, raise the upper bearing to
obtain 0.005 to 0.010 inch end play, and tighten the
upper set screws.

ACCESSORIES

To install a Mark series demand register or a CD series
contact device on a D-line polyphase meter, see instruction
leaflets:

1. Mark la 42-302-11
2. Mark 11 42-302.2
3. Mark 11l 42-302.3
4. CD-2,-3,-5,-6 42-950.3
5. CD-12and CD1-12 42-559
6. CD-22 and CDI-22 42-570

REPLACEMENT PARTS AND REPAIRS

Where facilities are limited or where only a small number of
meters are used, it is recommended that the meter be
returned to the factory for repairs. When returning a
meter for repairs, obtain a Returned Material Tag from the
District Office so as to avoid delay in identifying the
shipment.

When ordering renewal parts, give the entire nameplate
reading. Always give the name of the part wanted. Check
Renewal Parts Data 42-227 for aid in identifying parts.
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GENERAL DATA

D4B-F
2.5 Amps. D4B-2F D4B-3F D4B-7F D4B-8F
Description 120 Volt 2.5 Amps. (2.5 Amps. | 2.5 Amps. | 2.5 Amps.
2-Wire 120 Volt [120 Volt | 240 Volt | 420 \Volt
Starting Watts 1.50 3.00 450 6.00 3.00
Test RPM at Meter Rating 16 2/3 81/3 81/3 81/3 M. 1/9
Watthour Constant (kh) 0.30 1.20 1.80 2.40 1.80
Voltage Coil Circuit
Volt-Amps. 7.40 6.40 6.40 6.40 6.40
Watts Loss per Element 0.96 0.95 0.95 0295 0.95
Power Factor 0.13 0.14 0.14 0.14 0.14
Current Coil Circuits at 5 Amps.
2-Wire Coil
Watts Loss 0.30 0.30 0.30 0.30 0.30
Volt-Amps. 1.20 1.20 1520 1.20 1.20
3-Wire Coil (Each Half)
Watts Loss 0.16 0.16
Volt-Amps 1 e @ e 0.65 0.65
Mounfing, of® FT-21 Case
case l case dimensions panel cutout dimensions terminal and
type mounting hardware
front view side view sefni-flush projection
f ';_; '":‘3% for semi-flush mounting
e ‘ ERERE -
N S N o B s N
f y | T | O 15 b2 w202 5 190-32 screw
51 c:;;? S 4g R ) Jan i
5| |5 | N L eyR — ponel
FT-21 0% I { T ; ,,,,,, 25 ‘ — f
5% = 3 2?4;—; i b 3 ; ™ 3
e == L ZE‘ s g9y | L g L/ T [for projection mounting

JECSU
BN Yololololo

fololololon;
“egooe]

10-Circuit plug for test. See Page 1. Order from
Newark Relay as Style 1164046.

Current circuit test plug, See Page 1. Order
from Newark Relay as Style 07B4618G04.

spacer for thin panel
up to %)

%‘18 screw
{for thick panel
use %-18 stud)

190-32 screw
{for thick
panel use
190-32
stud)

N

ponel
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GENERAL DATA

D4B-F
2.5 Amps. D4B-2F D4B-3F D4B-7F D4aB-8F
Description 120 Volt 2.5 Amps. | 2.5 Amps.| 2.5 Amps. | 2.5 Amps.
2-Wire 120 Volt | 120 Volt | 240 Volt | 120V alt
Starting Watts 1.50 3.00 4.50 6.00 3.00
Test RPM at Meter Rating 16 2/3 81/3 81/3 81/3 11 M9
Watthour Constant (kh) 0.30 1.20 1.80 2.40 1.80
Voltage Coil Circuit
Volt-Amps. 7.40 6.40 6.40 40 6.40
Watts Loss per Element 0.96 0.95 0.95 0.95 0.95
Power Factor 0.13 0.14 0.14 0.14 0.14
Current Coil Circuits at 5 Amps.
2-Wire Coil
Watts Loss 0.30 0.30 0-80 0.30 0.30
Valt-Amps. 1.20 1.20 120 1.20 1.20
3-Wire Coii {Each Half)
Watts Loss | e e 0.16 0.16 §
Volt-Aimps | .| a0 W 0.65 0.65

Mounting ofy, FT-21 Case

case case dimensicons panel{gutout dimensions terminal and
type mounting hardware
front view side view semifflush projection
g
for semi-flush mounting
3 Res
' - 190-32 screw
M ] e
14
4 ] oo e pangl
FY-21 N +T PR
{1 ]
il ¥
{ ol ST for projection mounting

10—Circuit plug for test. See Page 1. Order from
Newark Relay as Style 1164046.

Current circuit test plug. See Page 1. Order

from Newark Relay as Style 07B4618G04.

- spacer for thin panel
(up to %)

2-18 screw
{for thick panel
use %-i8 stud)

190-32 screw
- {for thick
ponel use
-~ 190-32
stud}




TYPE D4B FLEXITEST SWITCHBOARD METERS

Light Load

Single-stator sensitivity is approximately 0.8 percent per
turn. Two-stator sensitivity is approximately 0.35 percent
per turn. Three-stator sensitivity is approximately 0.25
percent per turn.

Power Factor

Power factor calibration is fixed factory adjusted and
permanent for single-stator meters. For two- and three-
stator meters, sensitivity is 0.5 percent per turn.

Phase Balance

For two- and three-stator meters, sensitivity is approxi-
mately 2.0 percent per turn but will vary with the adjuster
position.

CALIBRATION PROCEDURE

Single-phase test speed for single-phase meters is 16 2/3
RPM (polyphase meters, 8 1/3 RPM except for -8 meters
which is 11 1/9 RPM). All meters are tested on a single-
phase power source with voltage coils connected in parallel.
The following calibration procedures should be used.

Combined Stator Operation

Connect all current coils in series and observe full load and
light load registration. Calibrate light load to full load.
For example, if full load registration is 101.0 pekeent;
calibrate light load to 101.0 percent.

INDIVIDUAL STATOR OPERATION
Two-Stator Meter

Energize the left-stator current coil, (calibrate full load,
unity power factor to 100 percent registration by turning
the Full Load adjuster screw at thepfront’ of the meter.
Calibrate_ full load, 50 percent lagging power factor to 100
percent registration by turning the Power Factor adjuster
screw on the left stator adjusteribracket.

Energize the right stater. ‘€alibrate full load unity power
factor to 100 pergent registration by turning the Phase
Balance adjuster screwgon the’right stator adjuster bracket.
Calibrate full load50 pergéent lagging power factor to 100
percent registration byyturning the Power Factor adjuster
screw on the right stator adjuster bracket.

Three-Stator Meter

Energizeythe, rear-stator current coil, calibrate full load,
unity, power factor to 100 percent registration by turning
the“Full™Load adjuster screw at the front of the meter.

#*“™ Galibrate full load, 50 percent lagging power factor to 100

pereent registration by turning the Power Factor adjuster
screw on the rear stator adjuster bracket from the right
side.

L. L. 42-227

Energize the remaining two stators one at a time. Calibrate
full load unity power factor to 100 percent'tegistration by
turning the Phase Balance adjuster screw on the respective
stator adjuster bracket. Calibrate full load, 50 percent
lagging power factor to 100 percent registration by turning
the Power Factor adjuster screwfon the respective stator
adjuster bracket.

NOTE:

Figure 10 shows a D4B-3F meter connected for reactive
measurement on 3-phase,¥4-wire wye in a 10-point flexitest
case and with a standard/PS-3 phase-shifting transformer.
Although the standard PS-3 has a TEST RUN SWITCH,
it cannot be thrown to test as this will result in a short
circuit on ling, voltage. |If testing is required, the meter
should bef testedwas a standard KWH meter with PS-3
removedyfromicifcuit.

BEARING ADJUSTMENTS

1. Place ,the meter in the normal operating position.

2. Insert the upper and lower bearing with the set screws
loose.

3.Move the lower bearing until the disk is slightly below
center in the meter gap.

4. Tighten the lower set screw, raise the upper bearing to
obtain 0.005 to 0.010 inch end play, and tighten the
upper set screws.

ACCESSORIES

To install a Mark series demand register or a CD series
contact device on a D-line polyphase meter, see instruction
leaflets:

1. Mark la 42-302-11
2. Mark Il 42-302.2

3. Mark il 42-302.3

4. CD-2,-3,-5,-6 42-950.3

5. CD-12and CD1-12 42-559

6. CD-22 and CDI-22 42-570

REPLACEMENT PARTS AND REPAIRS

Where facilities are limited or where only a small number of
meters are used, it is recommended that the meter be
returned to the factory for repairs. When returning a
meter for repairs, obtain a Returned Material Tag from the
District Office so as to avoid delay in identifying the
shipment.

When ordering renewal parts, give the entire nameplate
reading. Always give the name of the part wanted. Check
Renewal Parts Data 42-227 for aid in identifying parts.



TYPE D4B FLEXITEST SWITCHBOARD METERS

FT-21 Case

GENERAL

The meter elements are mounted on a removable chassis,
which is held in the case by two latches# Alljconnections
between the case and the chassis are, made through the
test switches. Automatic shorting switches are provided on
all current circuits to prevent opening current transformers
when testing or removing the chassis. JFor testing, leads
can be clipped to the test lugs abGve the chassis jaws and on
the switch blades.

Two test plugs are avdilable®to facilitate calibration of these
meters. A 10-circuit plyg is inserted into the chassis jaws
and is provided withjbifdingost terminals for connections
to the test circuit. Currént measurements are made by
connecting ammeters to a current circuit test plug, which is
then inserted into the current switch assembly, between the
chassis and the case.

The hardwareisupplied with the meter permits semi-flush
mounting @n panels up to 3/16 inch thick. For projection
mounting ‘en)panels thicker than 3/16 inch, special hard-
wareyisfurnished upon request (specify panel thickness).

Provisions have been made on all FT-21 cases for con-
venient field installation of either 2- or 3-wire pulse
initiators. Removal of three knockouts (located in the

. L. 42-227

Power Factor Adjuster

“Nuww Balance Adjuster

D4B-7F Chassis

back of the case, near the top) will permit installation of an
output terminal-block and pin assembly. A mating
bracket and socket assembly is then attached to the meter
frame and latch assembly. The output circuits will be
closed by inserting the meter frame and latch assembly into
the case. All necessary parts are available in kit form for
each type of pulse initiator.

CALIBRATION

All meters have been factory tested before shipment. For
single-stator meters, the full load test speed is 16 2/3 RPM,
and the watthour constant is 0.6 per nominal 600-watt
rating (constant of 7.2 for 30 amp., 240-volt meter). For
two-stator meters, the full load test speed is 8 1/3 RPM,
and the watthour constant is 1.2 per nominal 300-watt
rating. For three-stator meters, the full load test speed is
8 1/3 RPM, and the watthour constant is 1.8 per nominal
300-watt rating.

Full Load

Single-stator sensitivity is approximately 1.3 percent per
turn. Two- and three-stator sensitivity is approximately
1.2 percent per turn,

' T Power Factor Adjuster

Full Load Adjuster
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- MAINTENANCE

INSTRUCTIONS

SWITCHBOARD WATTHOUR METRERS
IN FT-21 FLEXITEST CASE
TYPES D4B-F, D4B-2F, D4B-3F, D4B=/F, D4B-8F

TYPE D4B-7F

APPLICATION CHART

TYPE

NUMBER OF STATORS

CIRCUIT
APPLICATION

D4B-F

D4B-2F
D4B-3F
D4B-7F
D4B-8F

w N =

2
2-Split Coil

1-Phase, 2 or 3-Wire

1, 2, or 3-Phase 3-Wire
3-Phase, 4-Wire Wye
3-Phase, 4-Wire Delta
3-Phase, 4-Wire Wye

NEW INFORMATION

EFFECTIVE JANUARY 1972 -
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GENERAL DATA

D48-F
2.5 Amps. D4B-2F D4B-3F D4B-7F D4B-8F
Description 120 Volt 2.5 Amps. [ 2.5 Amps. [ 2.5 Amps. [ 2.5 Amps.
2-Wire 120 Voit | 120 Volt | 240 Volt | 120 Vit
Starting Watts 1.50 3.00 450 6.00 3.00
Test RPM at Meter Rating 16 2/3 81/3 81/3 81/3 11%/9
Watthour Constant (kh) 0.30 1.20 1.80 2.40 180
Voltage Coil Circuit
Volt-Amps. 7.40 6.40 6.40 6.40 6.40
Watts Loss per Element 0.96 0.95 0.95 0.95 0.95
Power Factor 0.13 0.14 0.14 0214 0.14
Current Coil Circuits at 5 Amps.
2-Wire Coil
Watts Loss 0.30 0.30 0:30 0.30 G.30
Volt-Amps. 1.20 1.20 1:20 1.20 1.20
3-Wire Coil (Each Half)
WattsLoss | . | o 0 e 0.16 0.16
Volt-Amps | Lo @ Wlee 0.65 0.65
Mounting of FT-21 Case
case case dimensions panelcutout dimensions terminal and
type mounting hardware
front view side view semitflush projection
153 ‘—'%’1 for semi-flush mounting
Ias sta 1
ey oty ol b ,hx"i«,’f«/ss
h32 32, e, 6L 4 2§ 2Bk 4 ENUEAN A
_ k] 6 3z &" 1§ ? " —@ .3{; .._...,2% ——'—Q—We:—é—’- l%“g 190-32 screw
11 [enr C 2r - ¥ FE R
rra Q1o 755"' m T . ?z i'ggi J” (;_—\\; v}\-?—sD 15 panet
- i } s . TC T
or [\l 5, T,a;-;‘ iR Ity N
1 H —3e 7 ‘féj_, - 1 | ip ‘f-:l _ t for projection mounting
VVVVVVV :._0 © ‘f @a@ O spacersfot thin ponel
4 |6 } {up to %)
4_
@@@.0\ -
, ;;R {for thick panel
I & use 3-18 stud}
19032 screw
(for ||hick
10~Circuit plug for test. See Page 1. Order from ﬁ?('%:—)agse
Newark Relay as Style 1164046. e
Current circuit test plug. See Page 1. Order .
from Newark Relay as Style 07B4618G04. &
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Light Load

Single-stator sensitivity is approximately 0.8 percent per
turn. Two-stator sensitivity is approximately 0.35 percent
per turn. Three-stator sensitivity is approximately 0.25
percent per turn.

Power Factor

Power factor calibration is fixed factory adjusted and
permanent for single-stator meters. For two- and three-
stator meters, sensitivity is 0.5 percent per turn.

Phase Balance

For two- and three-stator meters, sensitivity is approxi-
mately 2.0 percent per turn but will vary with the adjuster
position.

CALIBRATION PROCEDURE

Single-phase test speed for single-phase meters is 16 2/3
RPM (polyphase meters, 8 1/3 RPM except for -8 meters
which is 11 1/9 RPM). All meters are tested on a single-
phase power source with voltage coils connected in parallel.
The following calibration procedures should be used.

Combined Stator Operation

Connect all current coils in series and observe full load@and
light load registration. Calibrate light load to full load.
For example, if full load registration is 101.0 percent,
calibrate light load to 101.0 percent.

INDIVIDUAL STATOR OPERATION
Two-Stator Meter

Energize the left-stator current coil, calibrate full load,
unity power factor to 100 percent fegistration by turning
the Full Load adjuster screw at the front ‘of the meter.
Calibrate full load, 50 percent lagging power factor to 100
percent registration by turning the, Power Factor adjuster
screw on the left stator adjusterbracket.

Energize the right statog, Calibrate full load unity power
factor to 100 percent registration by turning the Phase
Balance adjuster sctéw onbthe right stator adjuster bracket.
Calibrate full load, 80 percent’lagging power factor to 100
percent registration by“turfiing the Power Factor adjuster
screw on the right stator adjuster bracket.

Three-Stator, Meter

Energize gthe “rear-stator current coil, calibrate full load,
unity power factor to 100 percent registration by turning
the Full fead adjuster screw at the front of the meter.
Calibrate, full load, 50 percent lagging power factor to 100
percent registration by turning the Power Factor adjuster
screw“on the rear stator adjuster bracket from the right
side.

. L. 42-227

Energize the remaining two stators one at a time. Calibrate
full load unity power factor to 100 percent registration by
turning the Phase Balance adjuster screw on the respective
stator adjuster bracket. Calibrate full load, 50 percent
lagging power factor to 100 percent registration by turning
the Power Factor adjuster screw oAvthe respective stator
adjuster bracket.

NOTE:

Figure 10 shows a D4B;3F meter connected for reactive
measurement on 3-phase, 4*wire wye in a 10-point flexitest
case and with a standard PS-3 phase-shifting transformer.
Although the standard, PS-3 has a TEST RUN SWITCH,
it cannot be thrown to test as this will result in a short
circuit on linemvoltage, |f testing is required, the meter
should be tested “asr a standard KWH meter with PS-3
removed ftem circyit.

BEARING ADJUSTMENTS

1 Placeithe meter in the normal operating position.

2" Insertythe upper and lower bearing with the set screws
loose.

3. Move the lower bearing until the disk is slightly below
center in the meter gap.

4. Tighten the lower set screw, raise the upper bearing to
obtain 0.005 to 0.010 inch end play, and tighten the
upper set screws,

ACCESSORIES

To install a Mark series demand register or a CD series
contact device on a D-line polyphase meter, see instruction
leaflets:

1. Mark la 42-302-11
2. Mark Il 42-302.2
3. Mark 111 42-302.3
4. CD-2,-3,-5,-6 42-950.3
5. CD-12and CD1-12 42-559
6. CD-22 and CDI-22 42-570

REPLACEMENT PARTS AND REPAIRS

Where facilities are limited or where only a small number of
meters are used, it is recommended that the meter be
returned to the factory for repairs. When returning a
meter for repairs, obtain a Returned Material Tag from the
District Office so as to avoid delay in identifying the
shipment.

When ordering renewal parts, give the entire nameplate
reading. Always give the name of the part wanted. Check
Renewal Parts Data 42-227 for aid in identifying parts.
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Power Factor Adjuster e POWer Factor Adjuster

N\ Balance Adjuster

Balance Adjuster

Light Load Adjuster == Full Load Adjuster

,,,,_6/ ’/,

Jfﬂ')" ;

rl "l "f_' {

FT-21 Case

GENERAL

The meter elements are mounted on a removable ch@ssis,
which is held in the case by two latches. All connegtions
between the case and the chassis are made through the
test switches. Automatic shorting switehes are provided on
all current circuits to prevent opening Current transformers
when testing or removing the chassis. For testing, leads
can be clipped to the test lugs above ‘the chassis jaws and on
the switch blades.

Two test plugs are availableyto facilitate calibration of these
meters. A 10-circuit plug is taserted into the chassis jaws
and is provided with Binding@ post‘terminals for connections
to the test circuit. “Gufrent gqmeasurements are made by
connecting ammeters to aleufrent circuit test plug, which is
then inserted into the current switch assembly, between the
chassis and the case.

The hardwaréjsupplied with the meter permits semi-flush
mounting @n,panels up to 3/16 inch thick. For projection
mounting onjpaneéls thicker than 3/16 inch, special hard-
ware iSQfurnished upon request (specify panel thickness).

Provisions ‘have been made on all FT-21 cases for con-
veénient) field installation of either 2- or 3-wire pulse
initiators. Removal of three knockouts (located in the

'o
‘ »

/"' A‘l’d.

3

w‘ﬂnﬂ"‘ﬂ Pt P bv

D4B-7F Chassis

back of the case, near the top) will permit installation of an
output terminal-block and pin assembly. A mating
bracket and socket assembly is then attached to the meter
frame and latch assembly. The output circuits will be
closed by inserting the meter frame and latch assembly into
the case. AIll necessary parts are available in kit form for
each type of pulse initiator.

CALIBRATION

All meters have been factory tested before shipment. For
single-stator meters, the full load test speed is 16 2/3 RPM,
and the watthour constant is 0.6 per nominal 600-watt
rating (constant of 7.2 for 30 amp., 240-volt meter). For
two-stator meters, the full load test speed is 8 1/3 RPM,
and the watthour constant is 1.2 per nominal 300-watt
rating. For three-stator meters, the full load test speed is
8 1/3 RPM, and the watthour constant is 1.8 per nominal
300-watt rating.

Full Load

Single-stator sensitivity is approximately 1.3 percent per
turn. Two- and three-stator sensitivity is approximately
1.2 percent per turn.
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INSTALLATION - OPERATION - MAINTENANCE

INSTRUCTIONS

SWITCHBOARD WATTHOUR METERS
IN FT-21 FLEXITEST CASE
TYPES D4B-F, D4B-2F, D4B-3F, D4B+/k/ D4B-8F

TYPE D4B-7F

APPLICATION CHART

CIRCUIT
TYPE NUMBER OF STATORS APPLICATION
D4B-F 1 1-Phase, 2 or 3-Wire
D4B-2F 2 1, 2, or 3-Phase 3-Wire
D4B-3F 3 3-Phase, 4-Wire Wye
D4B-7F 2 3-Phase, 4-Wire Delta
D4B-8F 2-Spilit Coil 3-Phase, 4-Wire Wye

NEW INFORMATION EFFECTIVE JANUARY 1972
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TYPE D4B FLEXITEST SWITCHBOARD METERS

TYPE D4B FLEXITEST SWITCHBOARD METERS

l. L. 42:227

L L./42-227

G- w@TRCUT  CLOGING
DEVICE.

{cumaur TEST AKX

DEMAND MOTOR &
USED
oﬂ |~Yzmm. PowER

NOTE: CIRQUIT CLOSING

3
-
o

I w
Yot x
Z
e o
POTENTIAL TRANSFORMER CONNECTION BELOW
< '
£ l«wv—.]
1 w
z
3

LoAD

REAR VIEW

34 & T8
7 = CEMAND WOTOR B
(2 aiT) KL REACTOR  WiER Usen
CEMANG  COMTACTS / OR INTERMAL POWER
(o — AR A SUPPLY
e e AAAA

@-+@ CRCUT CLOSING
peViCcE | CIRCUEY  CLOSWG

NOTE

S*I'VC!(S OPERATED 8Y
TESY S‘IWCN MANILE &
ALSQ REMOMML OF
CMIGS'S

zcunaem‘ TEST 3K
EXTERNAL JUMPERS
53

WD AD
LiNg

POTENTIAL TRANSFORMER CONNECTION BELOW

o]

COMMON -
REAR VIEW o

L0&D

Fig. 1 - Type D4B-F, 1-Phase, 2-Wire

Fig. 2 - Type D4B-F, 1-Phase, 3-Wire

Bl CRCUT CLOSING
DEVICE

imn TEST
K

[ T

(9 & &

P e e o s

DEWAND MOTOR &

MEACTOR WHEN  USED
oewas _cONTAITED G, — R WTERNAL POWER

o

S o o

CIRCUIT SLOSING
SUI‘YC?‘S MKATED
Y TESY JwiTC:
WAMDLE B ll.m ay
REMOVAL. OF CrASSHS

b e e e

EXTERNAL _SMPERS
K4, 53
o “
- z
o -
VOLTAGE" TRANSFORMER CONNECTION BELOW

-

- x
S. pet

Oresaam ot 3 paase T 84 [ Y T 1 e D ieaTon wxEw
3 H1W aV0 TRANS-
Rk A
ATEZN wawimg 123 l

pmne wamewt (4.
{3) aue 12 oy 0°
16]7) Lass 32 0y
o?

]
”l 0‘5 MRA'EED
&Y TERT 3wiTcH
KANOLE &

0 §Y
mwu. OF CHASHS

QKVECNAL JPERY
-3

3
f &

L 4

im TEST LK

2
)

|
1
1
‘;‘ ; &“m‘( TLOSING
|
r
_ 1

; I ll 'A'Avf"':“ :.
A A N
[ WAy - €

AR VIEW T

Fig. 3 - Type D4B-2F, 3-Phase, 3-Wire

Fig. 4 - Type D4B-2F, 3-Phase, 3-Wire with Phase-Shifting
Transformer




TYPE D4B FLEXITEST SWITCHBOARD METERS

Il.L. 42-227

District office so as to avoid delay in identifying the ship-
ment,

When ordenng renewal parts, give the entire nameplate

reading. Always give the name of the part wanted. Check
Renewal Parts Data 42-227 for aid in identifying parts.

GENERAL DATA

D4B-F
2.5 Amps. D4B-2F D4B-3F D4B-7F D4B-8F
Description 120 Volt 2.5 Amps. [ 2.5 Amps. | 2.5 Amps. 2.5 Amps.
2-Wire 120 Volt | 120 Volt | 240 Volg, | 120 Volt
Starting Watts 1.50 3.00 450 6.00 3.00
Test RPM at Meter Rating 16 2/3 8 1/3 81/3 84/3 1.1/9
Watthour Constant (kh) 0.30 1.20 1.80 2.40 1.80
Voltage Coil Circuit
Volt-Amps. 7.40 6.40 6.40 6.40 6.40
Watts Loss per Element 0.96 0.95 0:95 0.95 0.95
Power Factor 0.13 0.14 0:24 0.14 0.14
Current Coil Circuits at 5 Amps.
2-Wire Coil
Watts Loss 0.30 0.30 0.30 0.30 0.30
Volt-Amps. 1.20 1.20 1.20 1.20 1.20
3-Wire Coil {Each Half)
WattsLoss | . QLA il 0.16 0.16
Volt-Amps | s Q| e e 0.65 0.65
Mounting of /EI-21 Case
case case dimensions panel cutdut dimensions terminal and
type mounting hardware
front view side view semi-flush projection
1%*‘—35_3‘1 for semi-flush mounting
—a | . L R N N
323 |z Lol g e
T : il * HF © s Q 15 %Zxé et 2 e ’g -~ 190-32 screw
; o )
{ - %0 s ~—— panel

oy
W~ I*“";
aaa
(34
_%.g=ﬂ ;
I
‘L\_;..“—..‘
]
s
Hiw

10-Circuit plug for test. See Page 1. Order from
Newark Relay as Style 1164046.

Current circuit test plug. See Page 1. Order
from Newark Relay as Style 07B46 18G04.

for projection mounting

spacer for thin ponel
tup to 31

- & -18 screw
(for thick panel
use %-!8 stud)

190-32 screw
{for thick
panel use
190-32
stud)

Ny
64

~—— panel
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Light Load

Single-stator sensitivity is approximately 0.8 percent per
turn. Two-stator sensitivity is approximately 0.35 percent
per turn. Three-stator sensitivity is approximately 0.25
percent per turn.

Power Factor

Power factor calibration is fixed factory adjusted and
permanent for single-stator meters. For two- and three-
stator meters, sensitivity is 0.5 percent per turn.

Phase Balance

For two- and three-stator meters, sensitivity is approx-
imately 2.0 percent per turn but will vary with the adjuster
position.

CALIBRATION PROCEDURE

Single phase test speed for single phase meters is 16-2/3
rpm {polyphase meters, 8-1/3 rpm except for -8 meters
which is 11-1/9 rpm). All meters are tested on a single
phase power source with voltage coils connected in parallel.
The following calibration procedures should be used.

Combined Stator Operation

Connect all current coils in series and observe fulldoadand
light load registration. Calibrate light load t@ fullSlead.
For example, if full load registration is 1010 percent,
calibrate light load to 101.0 percent.

INDIVIDUAL STATOR OPERATION
Two-Stator Meter

Energize the left stator currengt coil, calibrate full load,
unity power factor to 1004p€rcent®registration by turning
the Full Load adjuster screw at)the front of the meter.
Calibrate full load, 50 pegcentaldgging power factor to 100
percent registration’ by, turning the Power Factor adjuster
screw on the leftstator adjuster bracket.

Energize the right stator. Calibrate full load unity power
factor to 100 percent registration by turning the Phase
Balance adjuster sérew on the right stator adjuster bracket.
Calibrate full load, 50 percent lagging power factor to 100
percent fegistration by turning the Power Factor adjuster
screfinen ‘the right stator adjuster bracket.

Three-Stator Meter

Energize the rear stator current coil, calibrate full load,
unity power factor to 100 percent registration by turning

I L. 42-227

the Full Load adjuster screw at the front of ‘the meter.
Calibrate full load, 50 percent lagging powgr facter to 1CO
percent registration by turning the Power ‘Bactor adjuster
screw on the rear stator adjuster bracket from the right
side.

Energize the remaining twe stators one at a time. Calibrate
full load unity power factorte 100°percent registration by
turning the Phase Balancé“adjuster screw on the respective
stator adjuster bracket,, (Calibrate full load, 50 percent
lagging power factor 4, 100 percent registration by turning
the Power Factorgadjusteér screw on the respective stator
adjuster bracket,

NOTE

Figdte 10" shows a D4B-3F meter connected for reactive
measurements’on 3-phase, 4-wire wye in a 10 point flexitest
case and with a standard PS-3 phase-shifting transformer.
Although) the standard PS-3 has a TEST RUN SWITCH,
it canpot be thrown to test as this will result in a short
cirguit on line voltage. If testing is required, the meter
should be tested as a standard KWH meter with PS-3
removed from circuit.

BEARING ADJUSTMENTS

1. Place the meter in the normal operating position.

2. Insert the upper and lower bearing with the setscrews
loose.

3. Move the lower bearing until the disk is slightly below
‘center in the meter gap.

4. Tighten the lower setscrew, raise the upper bearing to
obtain 0.005 to 0.010 inch end play, and tighten the
upper setscrews.

ACCESSORIES

To install a Mark series demand register or a CD series
contact device on a D-line polyphase meter, see instruction
leaflets:

1. Mark la 42-302.11B

2. Mark Il 42-302.2D

3. Mark 11} 42-302.38

4. CD2,63,5 6 42-950.3

5. CD-12 anct CDI-12A/12B 42-559,42-572,42-573
6. CD-22 and CDI-22A/12B 42-570,42-572,42-573

REPLACEMENT PARTS AND REPAIRS

Where facilities are imited or where only a small number of
meters ate used, 1t is recommended that the meter be
returned to the factory for repairs. When returning a meter
for repans, obtain a Returned Material Tag from the
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FT-21 Case

I. L. 42-227

Power Factor Adjuster

Balance Adjuster

Light Load Adjuster

WARNING

To avoid bodily injury and/or property damage, it is recommended
that installation, testing, and scrvicing be done only by authorized
personnel using appropriate installation procedures.

GENERAL

The meter elements are mounted on a removable chassis,
which is held in the case by two latches. All conmections
between the case and the chassis are made through ‘the
test switches.

CAUTION

Automatic shorting switches are provided omall current cir-
cuits to prevent opening current transformers when testing

or removing the chassis to avoid/electrical shock or bodily"

injury.

For testing, leads can lPe clipped to'the test lugs above the
chassis jaws and on the switch blades.

All rotors are supported by a maintenance-free Magne-
thrust bearing system and include a pinion for operating
gear-driven pulse initiators.

Two test plugs,aré-available to facilitate calibration of these
meters. €A 10=circuit plug is inserted into the chassis jaws
and isgprovided with binding post terminals for connections
to the test circuit. Current measurements are made by
cofinecting ammeters to acurrent circuit test plug, which is
then ‘inserted into the current switcn assembly, between the
chassis'and the case.

Power Factor Adjuster

we Balance Adjuster

Full"Coad Adjuster

AR

LRI T s
H

D4B-7F €hassis

dhehardware supplied with the meter permits semi-flush
mounting on panels up to 3/16 inch thick. For projection
mounting on panels thicker than 3/16 inch, special hard-
ware is furnished upon request (specify panel thickness).

Provisions have been made on all FT-21 cases for con-
venient field installation of either 2- or 3-wire pulse
initiators. Removal of three knockouts (located in the
back of the case near the top) will permit installation of
an output terminal block and pin assembly. A mating
braclket and sccket assembly is then attached to the
meter frame and latch assembly. The output circuits
will be closed by inserting the meter frame and latch
assembly into the case. All necessary parts are available in

kit form for each type of pulse initiator.
|

CALIBRATION

All meters have been factory tested before shipment. For
single'stator meters, the full load test speed is 16-2/3 rpm,
and the watthour constant is 0.6 per nominal 600-watt
rating (constant of 7.2 for 30 amp, 240 volt meter). For
two-stator meters, the full load test speed is 8-1/3 rpm,
and the watthour constant is 1.2 per nominal 300-watt
rating. For three-stator meters, the full load test speed is
8-1/3 rpm, and the watthour constant is 1.8 per nominal
300-watt rating.

Full Load
Single stator sensitivity is approximately 1.3 percent per

turn. Two- and three-stator sensitivity is approximately
1.2 percentper turn.
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INSTALLATION - OPERATION - MAINTENANCE

INSTRUCTIONS

SWITCHBOARD WATTHOUR METERS
IN FT-21 FLEXITEST CASE
TYPES D4B-F, D4B-2F, D4B-3F, D4B-7F, D4B-8F

TYPE D4B-7F

; Application Chart

: Circuit
Type No. Stators Application
D4B-F 1 1 Phase, 2 or 3 Wire
D4B-2F 2 1,2 or 3 Phase, 3 Wire
D4B-3F 3 3 Phase, 4 Wire Wye
D4B-7F 2 3 Phase, 4 Wire Delta
D4B-8F 2 Split Coil 3 Phase, 4 Wire Wye

All possible contingencies which may arise during installation, operation or maintenance, and all details and variations of this
equipment do not purport to be covered by these instructions. If further information is desired by purchaser regarding his
particular installation, operation, or maintenance of his equipment, the local Westinghouse Electric Corporation representative
should be contacted.

NOVEMBER 1977
Supersedes |. L.42-227 dtd August 1977
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GENERAL DATA

D4B-F
2.5 Amps. D4B-2F D4B-3F D4B-7F D4B-8F
Description 120 Volt 2.5 Amps. [ 2.5 Amps. | 2.5 Amps. | 26¥Amps.
2-Wire 120 Volt | 120 Volt | 240 Vaoit [120'Valt
Starting Watts 1.50 3.00 4,50 6.00 3.00
Test RPM at Meter Rating 16 2/3 81/3 81/3 81/8 11/9
Watthour Constant (kh) 0.30 1.20 1.80 2.40 1.80
Voltage Coil Circuit
Volt-Amps. 7.40 6.40 6.40 6.40 6.40
Watts Loss per Element 0.96 0.95 0.95 0.95 0.95
Power Factor 0.13 0.14 0.14 0714 0.14
Current Coil Circuits at 5 Amps.
2-Wire Coil
Watts Loss 0.30 0.30 0830 0.30 0.30
Volt-Amps. 1.20 1.20 1.20 1.20 1.20
3-Wire Coil (Each Half)
Watts Loss | e | S e 0.16 0.16
Volt-Amps | e | .. Ll 0.65 0.65
Mounting ‘of FT-21 Case
case lcase dimensions panel cutout dimensions terminal and
type mounting hardware
front view side view semi-flush projection
';%_j‘”‘%‘i for semi-flush mounting
O 1 sletd | ——
e P 2 ot - WA Ny W
| 4 7 ’ ,
e R D e 28 28l L Sl SR !
{ e 2 Q 2 *—[:\-—2@—““ 52 — 19032 screw
7 ifenr Fs 27 I 1
BN (% I I = oy A
Pr-2s Qo g 2l ;
{ 5% "’J SR TS aR 4 3 S v
PRS- ==/ e Sali] ?’:J.N . o 21 3o *1-:} _ T for projection mounting
I Q‘-D ;‘3 @@ @ @ @“\;‘f“ spccersfor thin panel
4 el | {up to %)
: rn i
¥olojoolct
. 7 . R H (far thick panel
'Si - - € use ,% -18 stud)
g 190-32 screw
(for thick
10—Circuit plug for test. See Page 1. Order from ??25;3;”
stu

Newark Relay as Style 1164046.

Current circuit test plug. See Page 1. Order
from Newark Relay as Style 07B4618G04.

.

e ponel
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Light Load

Single-stator sensitivity is approximately 0.8 percent per
turn. Two-stator sensitivity is approximately 0.35 percent
per turn. Three-stator sensitivity is approximately 0.25
percent per turn.

Power Factor

Power factor calibration is fixed factory adjusted and
permanent for single-stator meters. For two- and three-
stator meters, sensitivity is .5 percent per turn.

Phase Balance

For two- ard three-stator meters, sensitivity is approxi-
mately 2.0 percent per turn but will vary with the adjuster
position.

CALIBRATION PROCEDURE

Single-phase test speed for single-phase meters is 16 2/3
RPM (polyphase meters, 8 1/3 RPM except for -8 meters
which is 11 1/9 RPM). All meters are tested on a single-
phase power source with voltage coils connected in parallel.
The following calibration procedures should be used.

Combined Stator Operation

Connect all current coils in series and observe full foad and
light load registration. Calibrate light load to“full lead.
For example, if full load registration is 101.0_peregent,
calibrate light load to 101.0 percent.

INDIVIDUAL STATOR OPERATION
Two-Stator Meter

Energize the left-stator current coil, calibrate full load,
unity power factor to 100 percentregistration by turning
the Full Load adjuster screw atptheffrent of the meter.
Calibrate fuil load, 50 percent (lagging power factor to 100
percent registration by turning“the Power Factor adjuster
screw on the left stator adjuster bracket.

Energize the right stater. “Calibrate full load unity power
factor to 100 pegrcent registration by turning the Phase
Balance adjuster screw on the right stator adjuster bracket.
Calibrate full load; {50 pgrcent lagging power factor to 100
percent registration byl turning the Power Factor adjuster
screw on the right stator adjuster bracket.

Three-Stator Meter

Energize™the, rear-stator current coil, calibrate full load,
unitympower factor to 100 percent registration by turning
theWF ull Load adjuster screw at the front of the meter.
Calibrate full load, 50 percent lagging power factor to 100
pereent registration by turning the Power Factor adjuster
screw on the rear stator adjuster bracket from the right
side.

l. L.42-227

Energize the remaining two stators one at a time.\Calibrate
full load unity power factor to 100 percentregistration by
turning the Phase Balance adjuster screw on the respective
stator adjuster bracket. Calibrate full load, 50 percent
lagging power factor to 100 percent registration by turning
the Power Factor adjuster scréw omythe respective stator
adjuster bracket.

NOTE:

Figure 10 shows a D48-3Egmeter connected for reactive
measurement on 3sphase, 4-wire wye in a 10-point flexitest
case and with agstandand PS-3 phase-shifting transformer.
Although the standard PS-3 has a TEST RUN SWITCH,
it cannot be thtewn to test as this will result in a short
circuit onf'lineyvoltage. If testing is required, the meter
should be’ tested as a standard KWH meter with PS-3
removedifromiCircuit.

BEARING ADJUSTMENTS

%, Place the meter in the normal operating position.

2. Tasert the upper and lower bearing with the set screws
loose.

3. Move the lower bearing until the disk is slightly below
center in the meter gap.

4. Tighten the lower set screw, raise the upper bearing to
obtain 0.005 to 0.010 inch end play, and tighten the
upper set screws.

ACCESSORIES

To install a Mark series demand register or a CD series
contact device on a D-line polyphase meter, see instruction
leaflets:

1. Mark la 42-302-11
2. Mark 1l 42-302.2
3. Mark 111 42-302.3
4. CD-2,-3,-5, -6 42-950.3
5. CD-12and CD1-12 42-559
6. CD-22 and CDi-22 42-570

REPLACEMENT PARTS AND REPAIRS

Where facilities are limited or where only a small number of
meters are used, it is recommended that the meter be
returned to the factory for repairs. When returning a
meter for repairs, obtain a Returned Material Tag from the
District Office so as to avoid delay in identifying the
shipment.

When ordering renewal parts, give the entire nameplate
reading. Always give the name of the part wanted. Check
Renewal Parts Data 42-227 for aid in identifying parts.
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Power Factor Adjuster e i &:——n Power Factor Adjuster

Balance Adjuster N\ Balance Adjuster

Light Load Adjuster Full Load Adjuster

FT-21 Case

GENERAL

The meter elements are mounted on a removable, chassis,
which is held in the case by two latches. (All connections
between the case and the chassis are, gnade, through the
test switches. Automatic shorting switches,are'provided on
all current circuits to prevent openifg current transformers
when testing or removing the chassis. For testing, leads
can be clipped to the test lugs abéveythe chassis jaws and on
the switch blades.

Two test plugs are avajlable topfacilitate calibration of these
meters. A 10-circuit plugfis inserted into the chassis jaws
and is provided with'binding pést terminals for connections
to the test circuit. Current measurements are made by
connecting ammeters to a current circuit test plug, which is
then inserted into the current switch assembly, between the
chassis and the case.

The hardware_supplied with the meter permits semi-flush
mounting onypanels up to 3/16 inch thick. For projection
mounting on“panels thicker than 3/16 inch, special hard-
warélis, furnished upon request (specify panel thickness).

Provisions have been made on all FT-21 cases for con-
venient field installation of either 2- or 3-wire pulse
initiators. Removal of three knockouts (located in the

D4B-7F Chassis

back of the case, near the top) will permit installation of an
output terminal-block and pin assembly. A mating
bracket and socket assembly is then attached to the meter
frame and latch assembly. The output circuits will be
closed by inserting the meter frame and latch assembly into
the case. All necessary parts are available in kit form for
each type of pulse initiator.

CALIBRATION

All meters have been factory tested before shipment. For
single-stator meters, the full load test speed is 16 2/3 RPM,
and the watthour constant is 0.6 per nominal 600-watt
rating (constant of 7.2 for 30 amp., 240-volt meter). For
two-stator meters, the full load test speed is 8 1/3 RPM,
and the watthour constant is 1.2 per nominal 300-watt
rating. For three-stator meters, the full load test speed is
8 1/3 RPM, and the watthour constant is 1.8 per nominal
300-watt rating.

Full Load

Single-stator sensitivity is approximately 1.3 percent per
turn. Two- and three-stator sensitivity is approximately
1.2 percent per turn,
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INSTALLATION - OPERATION - MAINTENANCE

INSTRUCTIONS

SWITCHBOARD WATTHOUR METRERS
IN FT-21 FLEXITEST CASE
TYPES D4B-F, D4B-2F, D4B-3F, D4B+/F, D4B-8F

TYPE D4B-7F

APPLICATION CHART

CIRCUIT
TYPE NUMBER OF STATORS APPLICATION
D4B-F 1 1-Phase, 2 or 3-Wire
D4B-2F 2 1, 2, or 3-Phase 3-Wire
D4B-3F 3 3-Phase, 4-Wire Wye
D4B-7F 2 3-Phase, 4-Wire Delta
D4B-8F 2-Split Coil 3-Phase, 4-Wire Wye

NEW INFORMATION EFFECTIVE JANUARY 1972





