
Westinghouse I. L. 42-227 

INSTALLATION OPERATION MAINTENANCE 

INSTRUCTIONS 

SWITCHBOARD WATTHOUR METERS 

IN FT-21 FLEXITEST CASE 

TYPES 048-F, D48-2F, D48-3F, D48-7F, D48-8F 

TYPE D4B-7 F 

APPLI CATION CHART 

CI RCUIT 

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 
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TYPE D4B F LEXI TEST SWITCH BOARD METERS------------- I. L. 42-227 

Light 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 made through the 

test switches. Automatic shorting switches are provided on 

all current circuits to p revent 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 available to facilitate calibration of these 

meters. A 10·circuit plug is inserted into the chassis jaws 

and is provided with binding post terminals for connections 

to the test circuit. Cu rrent 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 

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 

1 

D4B-7F Chassis 

Power Factor Adjuster 

Balance Adjuster 

Full Load Adjuster 

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. www . 
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TYPE D4B FLEXITEST SWI TC HBOARD METERS I. L. 42-227 

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 registration 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 adjuster bracket. 

Energize the right stator. Calibrate full load unity power 

factor to 100 percent registration by turning the Phase 

Balance adjuster screw on 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-Stator Meter 

Energize the 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. 

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. 

-----------------------------------

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 on 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 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 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 Ia 

2. Mark II 

3. Mark Ill 

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

5. CD-12 and CD1·12 

6. CD-22 and CDI-22 

42-302-11 

42-302.2 

42-302.3 

42-950.3 

42-559 

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. 

2 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE D48 FLEXITEST SWITCHBOARD METERS ------------- I.L. 42-227 

3 

case 
type 

FT-21 

GENERAL DATA 

D4B-F 

2.5 Amps. D4B-2F D4B-3F D4B-7F D4B-8 F 

Description 120 Volt 2.5 Amps. 2.5 Amps. 2.5 Amps. 2.5 Amps. 

2-Wire 120 Volt 120 Volt 240 Volt 120 Volt 

Starting Watts 1.50 3.00 4.50 6.00 3.00 

Test RPM at Meter Rating 16 2/3 8 1/3 8 1/3 8 1/3 11 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 F actor 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 1.20 1.20 1.20 

3-Wire Coil (Each Half) 

Watts Loss . . � � .. . .. . . . . .  . . ... ·� 0.16 0.16 

Volt-Amps , ...... . . .  � .... ·· · ···· 0.65 0.65 

Mounting of FT-21 Case 

case dimensions panel cutout diznensions terminal and 1-------...--------1--------------------1 mounting hardware 
front view side view semi-£lush projection 

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. 

for semi-flush mounting 

� .<90�2 """ 

�-panel 

for projection rnou� 

�-18 screw 
(for thick panel 
use � -18 stud) 

.190-32 screw 
(for thick 
panel use 
.190-32 
stud! 
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TYPE D4B FLEXITEST SWITCHBOARD METERS 
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Fig. 1- Type D4B-F, 1-Phase, 2-Wire 
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hOTE: CIF!CUIT CLOSING 
SWITCHES CPERATED 
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VOLTAGE TRANSFORMER CONNECTION BELOW 

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

______________ I. L. 42-227 

LOSING ... CIRCUIT C 
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REAR VIEW 

Fig. 2 - Type D4B-F, 1-Phase, 3-Wire 
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REAR VIEW 'T 

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

Transformer 
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TYPE D4B FLEXITEST SWITCHBOARD METERS 
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REAR VIEW 

Fig. 5 ·Type D4B-2F, 3-Phase, 3-Wire, Q Meter 

......... CIRCUIT CLOSJHGI 
DEVICE I 

I 

J CL'RAENT TFST : 1 JACK L.. _ 

t>tO..-E; CtACU!T 
CLOSING $W!TCitES 
OPERA TEO BY TEST 
SWITCH HANDLE 8 
ALSO 8'!' REMOVAL 
OF .CHASSIS 

EXTERNAL JUMPER 
s-r-s 

�·----------._--+-----------+-+-4----+---2N�EU�T�R�AL� 
�·--------------���������---4---------f� 

-{--
REAR VIEW 

Fig. 7 ·Type D4B-7F, 3-Phase, 4-Wire Delta, 0-Meter 

..... CIRCUIT CL0$1�G 
D'EYIC£ 

VOLTAGE TRANSFORMER CONNECTION �·t· 
.�<�-

BElOW 

,, 

I .  L. 42-227 

Jo«>TE: CIRCUIT CLOSING 
SWITCHES OP£RATE0 
BY TEST SWITCH 
HANDLE Q ALSO aY 
REMOVAL fK CHASSIS 

EXTERh'AL JUMPERS 
9-7-5 

:��[J�F7��HEUTRAL�

L

i!:r·� 

..., 
REAR VIEW 

Fig. 6- Type D4B-7F, 3-Phase, 4-Wire Delta 
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VOLTAGE TRANSFOAMER CONNECTION BELOW 

�c=� .. r r 
:-HEYT�RAL iEJ�f �����·� � 

REAR VIEW 

Fig. 8 ·Type D4B-2F, 3-Phase, 4-Wire Delta with One 

2-Wire and One 3-Wire CT 
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TYPE D4B F L EX I T EST SWITCH BOARD M ET ERS 

.- .,.ClRCU'T Cl.O!HK> 
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AEAR VIEW 
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SWITCHES OPE:RATEO 
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H�HOLE $ AL$0 BY 
RfMOVAI. Of CHASSIS. 

Fig. 9 ·Type D4B-3F, 3·Phase, 4-Wire Wye 

....... CroJ!T CUlSING 
0£Vlct 

REAR YIEW 

Fig. 11 - Type D4B·3F, 3-Phase, 4-Wire Wye, 0-Meter 

I. L. 42-227 
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Fig. 10 ·Type D4B-3F, 3-Phase, 4-Wire Wye with Phase­

Shifting Transformer 

CIOOJIT ..... CL.OSWG OE:VIC£ 

________ _._j================----���T�0�---0� 
\IOL TAG E TRANSFORMER CONNECTION BELOW 

Fig. 12 ·Type D4B-2F, 3-Phase, 4-Wire Wye with Current 

Transformers In Closed Delta 
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TYPE D4B FLEXITEST SWITCHBOARD METERS-------------
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I. L. 42-227 
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Fig. 13 ·Type D4B-8F, 3- Phase, 4-Wire Wyt: Fig. 14 ·Type D4B-8F, 3-Phase, 4-Wire Wye with Phase· 

Shifting Transformer 
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Fig. 15 ·Type D4B-8F, 3-Phase, 4-Wire Wye, 0-Meter 
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TYPE D4B FLEXITEST SW ITCHBOARD METERS ------------- 1. L. 42-227 
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Fig. 13 - Type D4B-8F, 3- Phase, 4-Wire Wye 
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Fig. 14 - Type D4B-8F, 3-Phase, 4-Wire Wye with Phase­

Shifting Transformer 
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TYP E  D4B FLEXITEST SWITC H BOARD METERS 
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Fig. 11-Type D4B-3F, 3-Phase, 4-Wire Wye, 0-Meter 
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Fig. 10 ·Type D4B-3F, 3-Phase, 4-Wire Wye with Phase­

Shifting Transformer 
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TYPE D4B FLEXITEST SWITCHBOARD METERS 
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Fig. 5 ·Type D4B-2F, 3-Phase, 3-Wire, 0 Meter 
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Fig. 7 Type D4B-7F, 3-Phase, 4-Wire Delta, 0-Meter 
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Fig. 6- Type D4B-7F, 3·Phase, 4-Wire Delta 
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Fig. 8- Type D4B-2F, 3-Phase, 4-Wire Delta with One 
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TYPE 048 F LEXITEST SWITCH BOARD METERS 

POTENTIAL TRANSFORMER CONNECTION BELOW 

R E A R  VIEW 

Fig. 1 ·Type 048-F, 1-Phase, 2-Wire 
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Fig. 3 ·Type 048-2F, 3-Phase, 3-Wire 

I. L. 42-227 
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POTENTIAL TRANSFORMER CONNECTION SE:LOW 

Fig. 2 ·Type 048-F, 1-Phase, 3-Wire 
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REAR VIEW V 

Fig. 4 · Type 048-2F, 3-Phase, 3-Wire with Phase-Shifting 

Transformer 
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TYPE D4B FLEXITEST SWITCHBOARD METERS ------------- I.L. 42-227 

3 

case 
type 

FT-21 

GENERAL DATA 

048-F 

2.5 Amps. D4B-2F D4B-3F 

Description 120 Volt 2.5 Amps. 2.5 Amps. 

2-Wire 120 Volt 120 Volt 

Starting Watts 1.50 3.00 4.50 

Test RPM at Meter Rating 16 2/3 8 1/3 8 1/3 

Watthour Constant (kh) 0.30 1.20 1.80 

Voltage Coil Circuit 

Volt-Amps. 7.40 6.40 6.40 

Watts Loss per Element 0.96 0.95 0.95 

Power Factor 0.13 0.14 0.14 
-

Current Coil Circuits at 5 Amps. 

2-Wire Coil 

Watts Los� 0.30 0.30 0.30 

I Volt-Amps. 1.20 .20 
------

3-Wire Coil (Each Half) 

Watts Loss ' '" · · · ·  

Volt-Amps I 

Mounting of FT-21 Case 

case dimensions pane) cutout dimensions 
front view side vtew semi·flush projection 

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. 

I 

D4B-7F D4B-8F 

2.5 Amps. 2.5 Amps. 

240 Volt 

6.00 

8 1/3 

2.40 

6 .40 

0.95 

0.14 

0.30 

1.20 

0.16 

0.65 

120 Volt 

3.00 

11 1/9 

1.80 

6.40 

0.95 

0.14 

0.30 

1.20 

0.16 

I I 0.65 

terminal and 
mounting hardware 

£or semi-flush mounting 

Q� - "0-32 m•• 

��-�pone! 

/l; ·IS sere .. 
\for thick pone! 
use stud) 
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TYPE D4B F LEX I TEST SWI TC HBOARD 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 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 registration 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 adjuster bracket. 

Energize the right stator. Calibrate full load unity power 

factor to 100 percent registration by turning the Phase 

Balance adjuster screw on 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-Stator Meter 

Energize the 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. 

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. 

I. 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 on 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 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 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 Ia 

2. Mark II 

3. Mark Ill  

4. CD-2, -3, -5, ·6 
5. CD-12 and CD1-12 

6. CD-22 and CDI-22 

42-302-11 

42-302.2 

42-302.3 

42-950.3 

42-559 

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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TYPE D4B FLEXITEST SWI TCHBOARD METERS
-------------

I. L. 42-227 

Light 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 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. For testing, leads 

can be clipped to the test lugs above the chassis jaws and on 

the switch blades. 

Two test plugs are available to facilitate calibration of these 

meters. A 10-circuit plug is inserted into the chassis jaws 

and is provided with binding post 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 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 

1 

D4B-7 F Chassis 

Power Factor Adjuster 

Balance Adjuster 

Full Load Adjuster 

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. www . 
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Westinghouse I. L. 42-227 

INSTALLATION OPERAT ION- MAINTENANCE 

INSTRUCTIONS 

SWITCHBOARD WAlTHOUR METERS 

IN FT-21 FLEXITEST CASE 

TYPES 048-F, D4B-2F, D4B-3F, D4B-7F, D4B-8F 

TYPE D4B-7F 

APPLICATION CHART 

CI RCUIT 

TYPE NUMBE R 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 E F FECTIVE JANUARY 1972 -www . 
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TYPE D4B FLEXITEST SWITCHBOARD METERS-------------- I. L. 42-227 

I 
I 
I 
I 
I 
I 
I 
I 
I 
I 
L 

Dl•Ufe MOTOllt a 
R£M:;TOR ff'H!IIC usa> 

t' OR NT� POWEft """-' 

'V.r I .J HOT£ Ol� MOTOII: 

< I ���� 
<1 1-l � 1? )ll(l.;T 

I I I[IMC[ 

:I 
/"I 

I 
I 

t«)T(' CllltC\IT CUJ1511110 S\lllf1"Ctt£5 OPt:lt.tTED I'Y Tflf SW1TCH HAJQ..( & 41.10 IY 
1\1£...,., 0/f C*S$1$ 

I UT(JiftrW. ..I..IIIFCltl: 
t-?-!1, 10-t 

VOLT-'GE TRANSFORMER CONNECTION BELOW 

Fig. 13 ·Type 048-BF, 3· Phase, 4-Wire Wye 

ClltCu!f 
.- ..... CLOSlNG 

DE VIC£ ' J �CVit TEST 1 1 JACJC: l 

REAR VIEW 

.___ ... C!Acurr CLOSING 1 DEVICE I 

HOl £ CIIK\,IIIT Ci_(l$l� 
SWHCHU OPUUTED 

I IY T(3T SWITCH 
MANDL£ aAt.SO IY 
MIIIOYAL 0, CM41!1ff 

Fig. 14 ·Type 048-BF, 3-Phase, 4·Wire Wye with Phase­

Shifting Transformer 

NOT£ CiRCU1T CLOSINGI 1 SWITCHES OPEIU.T(O 

BY TEST SWITCH 

IUNOlE a ALSO 8¥ 
!i!EW\IAl OF C�ASSlS 

Fig. 15- Type 048-BF, 3-Phase, 4-Wire Wye, 0-Meter 

WESTINGHOUSE ELECTRIC CORPORATION • METER DIVISION • RALEIGH, NORTH CAROLINA 
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, TYPE 048 F LEX ITEST SWITCHBOA R D  METE RS 

REAR VIEW 

DEMANO WCl� • MAt;TOR QCf IJIIT(R+IAL. POW£JIJ S.U,.l.Y lln4EM vsro 

HOT£ C!Mctl1T CLOSI .. G swrrcHE:s: Of"£RATto 
1'1' T'(ST SWITCH HIIMOL£ II ALSO 8'f 
REMOVAL Of Cf'IAS$15 

Fig. 9 · Type D4B-3F, 3-Phase, 4-Wire Wye 

IIU� VI!W 

Fig. 11 ·Type D4B-3F, 3-Phase, 4-Wire Wye, 0-Meter 

I. L. 42-227 

o.au.-. .. or J ,_s.:. 4 
,,. WI'«: Uo•>e<!tO fO 
��·fl .. .... H .... j -<�J 
��our tHIUI: .. tl" i<1•� 
!'!)) ��u '·0 •v �. 
t6i�l n .�., z..o •� 

~ 
UIJf!Cit: 0. .. , -

''"'"'• fo �u••" 
l" .. !hOOO. Tlolo4, WHL 
Ct1111.t u• • •-' 
ctenHf Of' ttl( \, .. 

r----• ..- tc-71-
I @ �· t!} 
I O[MAN() COIIJTACTS 

I -----vv.----

1 
I 
I 
I I 
I 'l 
I . , 

/.')(oU.OOO>IO!O•O• 

i � ::::·::;O,.(ho{R $1>''"'� 
:I 
!I 
!1 ""fr C,.<:u•• '''"' .... 

:I :;;:'::!;:�::::,�, ·: 
; I A<tO .,. u-'""' ar 

••• J I "'""" ,_., 1 <;lw1�'!), �o-J o• .. u. 

I 
•-9, � ... ��· ¢• 

I .... c •• ,..,,f '�<:llll•• 

..J 

Fig. 10 ·Type D4B-3F, 3-Phase, 4-Wire Wye with Phase· 

Shifting Transformer 

''"'"" ... Ct..OSIN& OEV":f 

f CllfltRfHT TUT • JACW 

VOLTAGE TIIANSFOAMER CONNECTION IIELOW 

f �,..,__ .. _r 

===g��··=-1. �:; 
· === � !!Jur•s RfAVlEW OJ 

Fig. 12 ·Type D4B-2F, 3-Phase, 4-Wire Wye with Current 

Transformers In Closed Delta 
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TYPE 048 FLEXITEST SWITCHBOARD METERS 

5 

REAR VIEW 

fig. 5 - Type D4B-2F, 3-Phase, 3-Wire, Q Meter 

.. -t4 CtM:CUiT CI...OS-.&1 

OfVICt: I 
I 

! CuR"'fNT T£ST : '1 JACII: L _ 

REAR VIEW 

NOT£ C'ACUlT 

CLOSIN<i SWITCHES 
OPEFIAT(f.l 8'1' Tt:ST 
$WITC� tilHOLl a 
ALSO &Y Rf:llfOVAL 
OF CIU S$1$ 

fWT(J�N&L JUioiPfR 
··1-� 

z :; 

Fig. 7- Type D4B-7F, 3-Phase, 4-Wire Delta, Q-Meter 

... C��UIT CLOflHG 
O[VIC£ 

.!'CVRIUHT T[ST 
• JACII: 

I 
I 

I 
I 

I 

I 
I 
I 
I 
L_ 

VOLTAGE TRANSFORMER CONNECTION BELOW 

�····-'''!
' 

[lE 
REAR VIEW 

I. L. 42-227 

lriOT£ CIRCUIT Cl.OS'NC. 
S¥t'TCH£5 OPfFIATED 
81' TEST SWI fCH 
HANDlE & ALSO 8l' 
R£ MOVA L '<' CHASSIS 

()(f[RI'IAl JUIIIP£RS 
9'-7-!l 

fig. 6- Type D4B-7F, 3-Phase, 4-Wire Delta 

• ... CIACUY a...osM 
Of VIC£ 

VOLTAGE TIUNSFOI!IoiER CONNECTION BELOW 

k:&-. _r ___Jr 
�F? 

REAR VIEW 

Fig. 8 - Type D4B-2F, 3-Phase, 4-Wire Delta with One 

2·Wire and One 3-Wire CT 
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TYPE 048 FLEXITEST SWITCHBOARD METERS 

�:---+-t=�o,;o,,c=::=�>------ :: 
� ::i 

POTENTIAL TRAHSFOIIIIER COIINEC TION !IE LOW 

.--Lj' 
:----+--r:?__._: 
� � � 

REAR VIEW 

Fig. 1 • Type 048-F, 1-Phase, 2-Wire 

r 
I 

I 
I 
I 
I ... CIIJCUTW.. ,.._ I 
I 

I 
L 

VOLT AlE TRANSFOIIIIEll CONNECTION liE LOW 

Fig. 3 · Type 048·2F, 3-Phase, 3-Wire 

_____________ 1. L. 42-227 

.... CI'I'CO!T ClOSING 
Q(VJC[ 

�,-----;-----�--,_����­
"'-----;�����---4-----

POTENTIAL TRANSFORMER CONNECTION IIELOW 

Fig. 2 · Type 048-F, 1-Phase, 3-Wire 

O•liUiiN Ol ) I'M"'U 
l •IlK &wto ru ... � 
·-•c...,..nt:• ro 
I«U'•M¥1 .. t.Z.J 
f'Mtl H•W(•t:t (4}• 
(!) uu !.,! ·� d 
(6)·( 7) �·- J� •• 
... 

REAR VIEW 

Fig. 4 ·Type 048·2F, 3-Phase, 3-Wire with Phase-Shifting 

Transformer 
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TYPE D4B FLEXITEST SW ITCHBOARD METERS------------- I.L. 42-227 

3 

caae 
type 

FT-21 

GENERAL DATA 

048-F 

2.5 Amps. D4B·2F D4B-3F 

Description 120 Volt 2.5 Amps. 2.5 Amps. 

2-Wire 120 Volt 120 Volt 

Starting Watts 1.50 3.00 4.50 

Test RPM at Meter Rating 16 2/3 8 1/3 8 1/3 

Watthour Constant (kh) 0.30 1.20 1.80 

Voltage Coil Circuit 

Volt·Amps. 7.40 6.40 6.40 

Watts Loss per Element 0.96 0.95 0.95 

Power Factor 0.13 0.14 0.14 

Current Coil Circuits at 5 Amps. 

2-Wire Coil 

Watts Loss 0.30 0.30 0.30 

Volt-Amps. 1.20 1.20 1.20 

3-Wire Coil (Each Half) 

Watts Loss ... �. �. . . . .... ·· · · · ·· 

Volt-Amps ....... ·· · · · · · . ....... 

Mounting of FT-21 Case 

case dimensions panel cutout dimensions 

side view semi-flush projection 

I� 

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. 

D4B-7 F 

2.5 Amps. 

240 Volt 

6.00 
8 1/3 

2.40 

6.40 

0.95 

0.14 

0.30 
1.20 

0.16 

0.65 

D4B-8 F 

2.5 Amps. 

120 Volt 

3.00 

11 1/9 

1.80 

6.40 

0.95 

0.14 

0.30 
1.20 

0.16 

0.65 

for semi·flush mounting 

� �0""'"'" 

�·panel 

� -18 screw 

(for thick panel 

use & -18 stud) 

(for thick 
panel use 
190-32 
stud) 
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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, it 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 registration 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 adjuster bracket. 

Energize the right stator. Calibrate full load unity power 

factor to 100 percent registration by turning the Phase 

Balance adjuster screw on 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-Stator Meter 

Energize the 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. 

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. 

------------- I. 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 on 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 line voltage. I f  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. I nsert 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 Ia  

2. Mark I I  

3. Mark I l l 

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

5. CD-12 and CDH2 

6. CD-22 and CDI -22 

42-302·11 

42-302.2 

42·302.3 

42-950.3 

42-559 

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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TYPE 048 FLEXITEST SWITCHBOARD METERS 
-------------

I. L. 42-227 

FT-21 Case 

GENERAL 

Power Factor Adjuster 

Balance Adjuster 

Light Load Adjuster 

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 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. For testing, leads 

can be clipped to the test lugs above the chassis jaws and on 

the switch b!ades. 

Two test plugs are available to facilitate calibration of these 

meters. A 10-circuit plug is inserted into the chassis jaws 

and is provided with binding post 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 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 

1 

Full Load 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. 

CALIBRATIOI\, 

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. www . 
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Westinghouse 1. L. 42-227 

INSTALLATION OPERATION MAINTENANCE 

INSTRUCTIONS 

SWITCHBOARD WATTHOUR METERS 

IN FT-21 FLEXITEST CASE 

TYPES 048-F, D48-2F, D48-3F, D48-7F, D48-8F 

TYPE D4B-7F 

APPLICATION CHART 

C I RCUI T  

TYPE NUMBER OF STATORS APPLI CAT I ON 

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 www . 
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TYPE 048 FLEXITEST SWITCHBOARD METERS
-------------

I. L. 42-227 

L 

OllitAJC!: tii)TQIII • flfAICT<* 'MEN USED 
Olt wrl:""*- POWIJt ,...,.._, 

..aft" �NOTOit a IWACTOft t.Ull$ 
COMIRCT'l'O CII)ISS 
1-1 fiiOIIIt 72' VOLT 
·-

IC)fl.QIIIICuT� swn'f:H[J (llt:IU.Tfl) ... 'f'UT MTCM 
HoUCU • ALtO IY _.,....,.. 

--------------�������--�--�-------------IW 
--------------r-����+-----r------------------ ·· 

Fig. 13 • Type D4B-8F, 3· Phase, 4-Wire Wye 

...... 

REAl! Vl£111 

I 
_, 

NQTI: CllllC\lT ct.D$11M IWITCMII OP!fiiATID 
11' TilT' IWITCH MAttOU: *"'so aY 
U.IIIO¥AL. 0'�11. 

Fig. 14 - Type D4B-8F, 3-Phase, 4-Wire Wye with Phase· 

Shifting Transformer 

NJTf: CIRCUIT CLOSUiiGi 
SWITCHES OP'[RAT£0 • 
fl.¥ TUT S._!TCH 
AAJUX .. E. e ALSO I Y 
RfllltOVAI. Of' CkAISI$ 

Fig. 15 ·Type D4B-8F, 3-Phase, 4-Wire Wye, 0-Meter 

Westinghouse Electric Corporation - Meter And Low Voltage Instrument Transformer Division - Raleigh, N. C. www . 
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TYPE D4B FLEXITEST SWITCHBOARD METERS 

TYPE D4B FLEXITEST SWITCHBOARD METERS 

0 
. 
0 
� 

T 

•• 

-

-
.. '"' ,. 
�., �) ® 

��--�����-< 

·�I 
I ' 
I I 

L ---
""\ • 2 ; 

;;�;: 
d • 

� d 

-�-------� ----

.......,_ 

............ OE:M.t.fo() IIIOT ""'""' "" . 
...... """ '''""'" OR INTERNAL SUP"CT 

NOT£: CIRQJIT SWITQ£$ 
l't TEST !WI HANOI..£ 6 AL -·· 

-� 

POTENTIAL TRANSFOf!MER CONNECTION BELOW 

x-U' 
: ---�-t-r=l-+-� 

3-----------------------���------
R EA R  VIEW 

Fig. 1 ·Type 048-F, 1-Phase, 2-Wire 

a------�����-------

• ------------�-+------�----�---------------

VOLTAGE TRANSFOMIER COIINECTIOH 8£LOW 

�· 
��=y gr:z;s:·�· �=� 

Fig. 3 ·Type 048-2F, 3-Phase, 3-Wire 

I. L. 42�227 

------------- 1. L. 42-227 

.... CIRCUIT CLOSING D(V!(;[ 

.. 

Q------l�,C:::j:::-'_j._+ __ � 

�--------�-··------�i--··-�--�-���--· 

POTENTIAL TRANSFOI!MER CONNECTION BELOW 

L-J' 
� -

�tAR VIEW • [?? � 

Fig. 2 ·Type 048-F, 1-Phase, 3-Wire 

tl-1 �--·· OJ' J � .... �� 
J 111111 t.YIO ru, .. . 
,_tlt-{fl. lll 
unt• .,.,., .. 1>1!'-J 
"'-" ....... u 1•l­
\!il �· .. 1-« .y '¥10 
(6)•!7) L.O .. J...C. .y 
.,. 

,_, 
.... 

REM VIEW 

Fig. 4 ·Type 048-2F, 3-Phase, 3-Wire with Phase-Shifting 

Transformer www . 
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TYP E  048 F LE X I T EST SWI TCHBOARD M ET E RS ------------- I . L. 42-227 

3 

D istr ict  o f f ice so as to avoid d e l ay i n  iden t i fy i n g  the sh i p ­

men t .  

When orde n n g  renewal parts,  g ive the e n t i re  n amepl ate 

read i n g .  Al ways give the n ame of the part  wanted . Check 

Renewal  Parts  Data 4 2 - 2 2 7  for a i d  in iden t i f y i n g  parts. 

GENERAL DATA 
D4B-F 

2.5 A m ps. D4B-2F 

Description 1 20 Volt 2.5 A mps. 

2-Wire 1 20 Volt 

Starting Watts 1 .50 3.00 

Test RPM at Meter R ating 1 6  2/3 8 1 /3 

Watthour Constant ( k h )  0 . 30 1 .20 

V oltage Coil Circuit 

V olt-A m ps. 7.40 6.40 

Watts Loss per E le ment 0 .96 0 .95 

Power Factor 0 . 1 3  0 . 1 4  

Current Coil  Circuits at 5 A m ps. 

2-W ire Coil 

Watts Loss 0 .30 0.30 
i Volt-A m ps. 1 .20 1 .20 

3-Wire Coil ( Each Half)  

Watts Loss . . . . . . . . . .  � . . .  

Volt-Am ps �· . . . . � . . . .  · � .  
-·· 

Mou nting of FT-21 Case 

case dimensions panel cutout dimensions 

D4B-3F D4B-7 F  D4B-B F  

2.5 A m ps. 2.5 A m ps. 2 .5  A m ps.  

1 20 Volt 240 Volt 1 20 V olt 

4 .50 6.00 3.00 

8 1 /3 8 1/3 1 1  1 /9 

1 .80 2 . 40 1 .80 

6.40 6 . 40 6.40 
i 
. 0.95 0 . 95 0.95 

0. 1 4  0 . 1 4  0. 1 4  

0 . 30 0.30 0 .30 

1 .20 1 .20 1 .20 

· · · · · · ·  0. 1 6  0. 16 

· · · · · · ·  0.65 0.65 

terminal and case 
type ... -------------+-------.... -----------1 mounting hardware 

FT-21 

front view 

r' 6� __ .;_ 
8 i 

l-3,�-\-3�": 
-rrt' ;:::::::::=l==� 
l 5f. 

10� 
l sn 

..LL.'------41---

side vJew semi -flush projection 

�I �7� --J' 
19 I 

'{1. 

10-C ircuit plug for test. See Page 1 .  Order from 

New ark Relay as Style 1 164046. 

Current circuit test plug. See P age 1 .  Order 

from New ark Relay as Style 07846 18G04. 

for sem i-flush mounting 

� - - "0-3' ""· 

�- panel 

-- � -18 screw 
(for thick panel 
use � -18 stud) 

.190-32 screw 
(for thick 
panel use 
190-32 
stud) 
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TYPE 048 F L E X IT EST SW I TC H BO A R D  M E T E R S  

L i gh t  Load 

Sin g le-stato r sens it iv i ty i s  approxi ma te l y  0.8 percent pe r 

turn . Two-stator sen s i t i v i ty is approx i m a te l y  0.35 perce nt 

pe r tu r n .  Th ree-sta tor sens i t i v i ty is approx i m a te l y  0.25 

pe rcen t  pe r tu r n  . 

Powe r F actor 

Power factor c a l i brat ion is f ixed factory adjusted and 

pe rman e n t  for s i n g l e -stator meters. F o r  two- and t h ree­

stator meters , sen s i t i v i ty is 0 .5 percent per  tu rn . 

Phase Ba l ance 

F o r  two- and th ree-stator meters, sen sit iv i ty i s  approx­

i mate l y  2 .0 percent per turn but w i l l  v ary with the adjuste r 

pos i t i on . 

CA L I B R AT I O N  P R OC E D U R E  

Sing le  phase test speed for  s ing le  phase mete rs i s  1 6 -2/3 

rpm (polyphase meters, 8- 1 /3 rpm except for -8 meters 

wh ich i s  1 1 - 1 /9 rpm ) .  Al l mete rs are tested on a s ing le  

phase powe r s o u rce with  v o l t age c o i l s  c onnected i n  paral l e l . 

The fol l ow i ng c al i brat ion procedu res shou ld be used . 

Com b i ned Stator Operat i o n  

Connect al l  c u rrent  coi l s  i n  series a n d  observe fu l l  l oad and 

l i g h t  load registrat i o n .  Cal i b r ate l i ght  load to fu l l  l oad . 

F or ex ampl e ,  if f u l l  l oa d  registra t i o n  is 1 01 .0 perce n t ,  

cal i b rate l ig h t  l oad t o  1 0 1 .0 percen t.  

I N D I V I D U A L  ST A T O R  O P E R A T I O N  

Two-S tator Meter 

E n e rg i ze the left stator c u r re n t  coi l , c a l i brate fu l l  l oad , 

u n ity powe r factor  to 1 00 percen t  registration by tu r n i n g  

t h e  F u l l  Load adjuster screw at the f r o n t  o f  t h e  mete r .  

Cal i brate fu l l  l oa d ,  5 0  pe rcent l agging power factor t o  1 00 

pe rcent registrat i on by t u r n i n g  the Power F actor adjuste r  

screw o n  the l eft stator adjuster bracket .  

E nergize the r ight  stator .  Cal i brate fu l l  l oad u n ity power 

facto r to 1 00 percen t  registrat ion by t u r n i n g  the Ph ase 

Bal ance adjuster screw on the r ight  stator adjuste r bracket .  

Cal i b rate f u l l  l oa d ,  50 percen t  l agg ing power factor  to 1 00 

pe rcent regist r at ion by t u r n i ng the Power F actor adjuste r  

screw on the r ight stator adju ste r b r acket .  

Th ree-Stator Meter  

Ene rgi ze the rear stator c u r re n t  coi l ,  ca l i brate fu l l  l oad , 

u n i ty powe r factor  to 1 00 percen t  registration by turn ing  

I .  l .  42-227 
-----------------------------

the F u l l  Load adju s ter  screw a t  the front of the mete r .  

Cal i b rate f u l l  l oad,  50 perce n t  l agging power factor t o  100 

perce n t  registration by tu r n i ng the Power F actor  adjuster 

screw on the rear stator  adj uste r brac k e t  f rom the r i g h t  

side . 

E nerg ize the rem a i n ing two stators one at a t ime.  Cal i brate 

f u l l  l oad u n i ty power factor  to 1 00 percent reg istrat i o n  by 

t u r n i n g  the Ph ase B a l a nce adjuster screw on the respective 

stator adj uste r bracket.  Cal i brate f u l l  l o ad ,  50 perce n t  

l agging power factor to 1 00 perce n t  reg istration by tu rning 

the Power F actor adjuster screw on the respective stator 

adjuster bracket .  

N O T E  

F igu re 1 0  shows a D4B-3F meter connec ted f o r  reactive 

measurements on 3-ph ase , 4-w i re wye in a 1 0  p o i n t  f l e x i test  

case and w i th a standard PS-3 ph ase-sh ift ing  transforme r .  

A l th ou g h  the standard PS-3 h as a T EST R U N  S W I T C H, 

it c a n n ot be th rown to test as th is  wi l l  resul t in a short  

c i rc u i t  on l ine v o l tage . I f  tes ting i s  requi red,  the meter 

sho u l d  be. tested as a standa rd KWH mete r  with PS· 3 

removed from ci rcu i t .  

B E A R I N G A DJ U ST M E N TS 

1 .  P l ace the meter in the normal opera t i n g  posi t i o n .  

2 .  I nsert t h e  u p p e r  and l owe r beari ng wi th t h e  setscrews 

l oose . 

3. M ove the lower bear i ng u n t i l  the d i sk is sl ightly be low 

·center  1n the mete r gap.  

4.  T i ghten the l ower setscrew. raise th e upper be a r i ng to 

obtai n  0 . 005 to 0.0 1 0  i nc h  end p lay,  and t ighten the 

u pper setscrews. 

ACC ESSO R I ES 

To insta l l  a M a rk series demand reg ister o r  a C D  ser ies 

con tact de vrce o n  a D - l i n e  p o l y ph ase mete r ,  see i nstruc t i o n  

l e aflets :  

1 . M a rk l a  

2 .  M ark I I  

3 .  M ark 1 1 1  

4 CD-2 , ·3 ,  5,  -6 

5. C D - 1 2 and C D I · 1 2A/ 1 28 

6 .  C D -2 2  and C D I -2 2 A/ 1 2B 

4 2·302. 1 1 B 

4 2-302.2D 

42 -302 .38 

4 2 -950.3 

42-559, 4 2 - 5 7 2 , 4 2-573 

42 -570, 42·57 2 '  4 2·573 

R E P LAC E M E N T  P A R T S  AN D R E PA I R S 

Whe r e  facd t t tes are l i m i ted or whe r e  only a sm al l  n u m be r  of 

me ters at o •  u s,�d . 1 t  is recommended that the meter be 

retu rned to !he  factory for repa i r s .  When retu rn i n g  a meter 

fo r repatrs,  oht a in a Retu r ne d  M a t e r i al Tag from th e 
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TYPE 048 F L EXI TEST SW ITCHBOA R D  M ETERS ------------- I .  l. 42-227 

Power Factor Adjuster 
Power Factor Adjuster 

Balance Adjuster Bal ance Adjuster 

F u l l  Load Adjuster Light Load Adjuster 

FT-21 Case 

WARNING 

To avoid bodily injury and/or property damage, it is recommended 
that installation, testing, and servicing be done o nly by authorized 
personnel u sing appropriate installation procedures. 

G E N E R A L  

The meter e lements are mounted o n  a removable chassis, 

which is held in the case by two l atches. All connecti on s  

between t h e  case a n d  t h e  chassis are m a d e  through the 

test switches. 

CAU T I O N  

Au tomatic sh ort ing switches are provi ded o n  al l c u rrent cir­
cuits to prevent openi n g  c urrent transformers when testing 

or rem ov i n g  the chassis to avoid e lectrical shock or bod i l y ·  

i njury.  

F o r  test ing,  l eads can be c l i p ped to the test l ugs above the 

chassis jaws and on the swi tch b l ades. 

Al l  rotors are supported by a m a i n tenance-free Magne· 

thrust beari ng system and i ncl u de a p i n ion for operating 

gear-driven p u l se i n i tiators. 

Two test p lugs  are avai l able to fac i l i tate cal i bration of these 

meters. A 1 0-ci rcuit  p lug is inserted i nto the chassis jaws 

and is provided w i th binding post term i nals for connections 

to the test c i rcu i t. Cu rrent measurements are made by 

connecting ammeters to a current c i rcuit  test p lug,  which is 

then i nserted i nto the c urrent swi tcn assembly,  between the 

c h assis and the case. 

D4B - 7 F  Chassi s  

T h e  hardware suppl ied with the meter pe rmits sem i -fl ush 

mounting on panels u p  to 3/ 1 6  inch thick .  For projection 

mounting on panels thicker than 3/ 1 6  i nch , specia l  h ard­

ware is fu rn ished upon request ( specify panel th ickness ) .  

Provisions have been made on a l l  FT -21 cases for con­

ven ient field instal l at i on of e ither 2- or 3-wire pu lse 

i n itiators. Removal of three knockouts ( l ocated in the 

back of the case near the top) w i l l  pe rmit i n stal l ation of 

an output termi nal block and pin assembly. A mating 

bracl>et dnd socket assembly i s  the n attached to the 

meter frame and l atch assem bly . The output c i rcuits 

wi l l  be cl osed by i nserting the meter frame and l atch 

assembly i n to the case. A l l  n ecessary parts are ava i l able i n  

k i t  form f o r  each type of p u l se i nitiator.  
\ 

CA L I B R AT I O N  

Al l  meters have been factory tested before sh ipment. F o r  

s ingl e ' stator meters, t h e  fu l l  l oad test speed i s  1 6 -2/3 rpm , 

and the wattho u r  constant is 0.6 per nomi nal 600-watt 

rat ing (constant of 7 . 2  for 30 amp, 240 vol t meter) . F o r  

two-stator meters, the fu l l  l oad test speed i s  8 - 1 /3 rpm, 

and the watthour constant is 1 .2 per nomi nal  300-watt 

rati ng. F o r  three-stator meters, the ful l  l oad test speed is 

8 - 1 /3 rpm , and the watth ou r constant i s  1 .8 pe r n om i na l  

300-watt ratin g .  

F u l l  Load 

Single stator se nsitivi ty is approx i m atel y  1 .3 percent per 

tu rn. Two- and three-stator sen sitivity is  approxi m atel y  

1 .2 percent p e r  turn. 
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Westinghouse I. L. 42-227 

INSTA LLAT IO N O P E R AT IO N  MA INTENANC E  

I N ST R U CT I O N S  

SW I TC H B OA R D  WAlT H O U R M ET E R S  

I N  FT-2 1 F L EX IT EST CAS E 

TY P E S 0 4 8 - F ,  D4B -2 F,  D 4 8 -3 F,  D 4 B - 7 F, 048-BF 

TYPE 048-7F 

Application Chart 

Circuit 

Type No. Stators A pplication 

D4B-F l I Phase, 2 or 3 Wire 
D4B-2F 2 1 ,  2 or 3 Phase, 3 Wire 

D4B·3F 3 3 Phase, 4 Wire Wye 

D4B-7 F 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 b y  these instructions. I f  further information is desired by purchaser regarding his 

particular installation, operation, or maintenance of his equipment, the local Westinghouse Electric Corporation representative 
should be con tacted. 

NOVEMB E R  1977 
Supersedes I .  L. 42-227 dtd August 1 977 www . 
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TY P E  D4B F L E X IT E ST SW ITCHBOA R D  M ET E RS _____________ !. L. 42-227 

VOLTAGE TRANSFORMER CONNECTION BELOW 

Fig. 1 3  · Type 048-B F ,  3· Phase, 4-Wire Wye 

REAR VIEW 

e- .... CIRCUIT CLOSING I 
DEVICE I 

NQf[: CIRCUIT CU)SING 
SWITCHES OPER.t.l'EO 
8Y T£ST !'MITCH 
HANGI..E • .u..so 8Y 
REMOVAL OF CHAS'SIS 

F ig. 14 · Type 048-B F, 3-Phase, 4-Wire Wye with Phase· 

Shifting Transformer 

NoTE CIRCUIT CLOSIHU 
SWI TCHES Of>ERATfO 
BT TEST SWITCH 
HANOI..£ 8 ALSO BY 
FIEiotO\'AL Of CH4�SIS 

F ig. 1 5 - Type 048-BF, 3-Phase, 4-Wire Wye, 0-Meter 

W E S T I N G H O U S E  E L E C T R I C C O R P O R A T I O N  e M E T E R  D I V I S I O N e R A L E I G H ,  N O R T H  C A R O L I N A  

I 
.•. 

www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE 048 F L EX I TEST SWITCHBOARD M ETERS 

.- ,.,. CIRCVH" CLOSING 
OEV!C£ 

jCURREfolT T£51' • JACK 

Non:· CIRCUIT CLOSING: 
SWITCH£S {)P(RAH.O BY f[ST SWITCH 
HAtiOL£ 8 ALSO Iff Rf:MOVAI. OF CHM�S. 

----------+-1=��c:����-------------· �  
----------����f1-=---+--------------- ·� 

NEUTRAL 

VOLTAGE TRAHSP:ORNEJ� CONNECTiON 
.f.t:;;:;ft�!J' 

BELOW 

REAR VIEW 

Fig. 9 · Type D4B-3F, 3-Phase, 4-Wire Wye 

SA 6C 78 
t�) (!_! (�) I - DEMAND MOTOi't a DEW.f.HC CONTACTS �� · Af.ACTOR OR INTERNAL 

- - - - - -..,/'v'\/""" - - - - --, POWER !UPPLY 

II£M Vl£11 

l WHEN USE D 

: I  
: I  
i l  ' I  

r�·J I 
I 
I 
' 

_ _  _j 

NOTE> CIRCUIT (:.LOSING SWITC+4E& OPERATED BY TEST Nn'CH 
HANDLE a Al.$0 8Y REWOVAL Of CttQSIJ 

Fig. 1 1  · Type D4B-3F, 3-Phase, 4-Wire Wye, Q-Meter 

I .  L. 42-227 

o ..... "' o' l "-*'· .c 
WilL W'l'f coouo(Ct(;Q IO 
$Uf�IO OV.¥<01!l 1 ..:Z..J 
1"11'-U U4..CIOC(, {4)• 
t�H �•u t .. o •• 90", 
{6)-(7) lU4 2..Q U '  

~ 
CALITICII : 1M WOT ...,. 

twl tt:a fill rn:•t" 
H* I T ! OM .  T!lh .. wtu. 
IIII:SWI,.f I ll . a11a11T 
OIICIU1 or Tllll llf!!l: 

r - - --�eA&c-.,1 .=.... - f 
I ® (!) ® 1-�A-JoO O!OT<>A 01'1 
I DfiiAMI CONTACTS �, I IHUI ... � I'GW(. ""'""Vt 

1 r - - - - -- - -.r.r.r- - - - - - 1 ..... 14,(1) 

I !  : 1  
I :  : 1  
I i : I lolo-1t : C n • t !J i f  c<..Ol•"s 

I i : I �;�:c:��:'::�:/; 
I l i I ·�•1/1 •t lltlflln<.. or 

I • __ .J I , ....... '"""'"" 

1 9-1-s, 1o-J "'" •a• 

I •�'9 .. '""· 1�a "'" 

I .. ..., ,,.unt (l"''" 

_ .J  

===tf�+=f;=;;ff=
· L 

0 I I 
• • • 
• • •  

F ig. 1 0  · Type D4B-3F, 3-Phase, 4-Wire Wye with Phase­

Shifting Transformer 

f CVRRDIT TUT 
. ....,. 

VOLTAGE TRANSFORMER CONNECTION BELOW 

i �----- ---lt' 

�����

-

���· �
RE
�
A
i
R
���

W
������MW�T0�4����� 

Fig. 1 2 - Type D4B-2 F, 3-Phase, 4-Wire Wye with Current 

Transformers In Closed Delta 
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TYPE D4B F L E X IT EST SW I T C H BOA R D  M ET E RS 

5 

I 

I 

REAR YIEW 

.__....,.!I'!:CU'T CLDSIHG 
o�;_.,c£ 

Fig. 5 · Type D48-2 F ,  3-Phase, 3-Wire, 0 Meter 

REAR VIEW 

E�TE>'"NAL M'VII.<PER 
a·7·'5 

--,�,� 
--=--

Fig. 7 · Type D4B-7 F, 3-Phase, 4-W ire Delta, 0-Meter 

VOLTAGE TRANSfOflMER CONNECTION BELOW 

• t#.�£�;=:.;;:--:::�lJ 

I .  L. 42-227 

O€MAoliO WOTOA l!to 
ME.C tOft W!'lEN VS£0 
� ifOT£RN.t4 POWfR 
SUPf>L)' 

Fig. 6 · Type D4B·7 F, 3-Phase, 4-Wire Delta 

Fig. 8 · Type D4B-2 F, 3-Phase, 4-Wire Delta with One 

2-Wire and One 3-Wire CT 
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TYP E  D4B F L EX ITEST SWITCHBOA R D  M ETERS 

� CIRCUIT CLOSING 
D(VJCE 

POTENTIAL TRANSFORMER CONNECTION BELOW 

�· 
; · e 

REAR VIEW 

Fig. 1 - Type 048-F, 1 -Phase, 2-Wire 

VOLTAGE TRANSFORMER CONNECTION BELOW 

t"l ,_J' ,. 
�� -__j 

r:=; ====T :tr::::�\IJ.EW2·��====; 

Fig. 3 · Type 048-2F, 3-Phase, 3-Wire 

_____________ I. L.  42-227 

..... ClRCUIT CLOSING 
OEVICE 

P«!TE. C<RCI..JI T CLOSIP«i 
SWIT0£5 oPERATED !IV 
T£ST SW!�CH HAM.:t.E 8 
ALSO BY REMO�L OF 
CHASSIS 

f:XTE RNAL JUMPERS 
.. , 

POTENTIAL TRANSFORME!l CONNECTION BELOW 

Fig. 2 Type 048-F, 1 -Phase, 3-Wire 

ll• ••u .. or 3 I'>O.U 
J "''" .. ,.ro ,., .. ,.,� 
ru•oc• CGIIttCCftb lO 
ll'IT(Oi tu; 'O' I !I04  1 -<:! ..J  
I'""U ltQut•H ( • i �  
(5) '-"'U I .f!. • v  90° 
(6}-(7) t<.U 3,..! ay 
'JO' 

Fig. 4 · Type 048-2 F, 3-Phase, 3-Wire with P hase-Shifting 

Transformer 
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TYPE D4B F L E X I T EST SW ITCHBOA R D  M ET E RS -------------
I .L.  42-227 

3 

case 
type 

FT-Zl 

G E N E R A L  DATA 

048-F 

2.5 Amps. 04B-2 F 04B-3F 04B-7F 04B-8F 

Description 1 20 Volt 2.5 Amps. 2.5 Amps. 2.5 Amps. 2.5 Amps. 

2-Wire 1 20 Volt  1 20 Volt  240 Volt  1 20 Volt  

Starting Watts 1 .50 3.00 4.50 6.00 3.00 

Test RPM at M eter R ating 1 6  2/3 8 1 /3 8 1 /3 8 1/3 1 1  1 /9 

Watthour Constant (kh)  0.30 1 .20 1 .80 2.40 1 .80 

Vo ltage Coi l  C i rcuit 

Volt-Amps. 7 .40 6 .40 6.40 6.40 6.40 

Watts Loss per E l ement 0.96 0.95 0.95 0 . 95 0.95 

Power Factor 0. 1 3  0. 1 4 0 . 1 4 0 . 14 0. 1 4 

Current Coi l Circuits at 5 Amps. 

2-Wire Coi l  

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 Coi l  ( Each Half)  

Watts Loss . . . . . . .  . . . . . . .  · · · · · · ·  0 . 16 0 . 16 

Volt-Amps . . . . . . . . . . . .. . • • • •  0 �- 0.65 0.65 

M ounting of FT-2 1 Case 

case dimensions panel cutout d i mensions terminal and 
11--------------..... -------------------1 mounting hardware 

front view side view semi-flush projection 

10-Circuit plug for test. See Page 1 .  O rder from 

Newark Relay as Style 1 1 64046. 

Current circuit test plug. See Page 1. Order 

from Newark Relay as Style 07846 18G04 . 

for semi-flush mounting 

11� �.190-32 screw 

�-- panel 

� · 18 screw 

(for thick panel 

u se 1� -!8 stud) 

.190-32 screw 

(for thick 
panel use 
.190-32 
stud) 
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TYPE 048 F L E XIT EST SW I TC H BO A R D  M ET E R S  I . l .  42-227 

light Load 

Single-stator sensit ivity is appro x i mately 0.8 percent per 

turn. Two-stator sensitiv ity is approximately 0.35 percent 

per turn.  Three-stator sensitiv ity i s  a pproximately 0.25 

percent per turn.  

Power F a ctor 

Power factor ca l ib ration is f i xed factory adjusted and 

permanent for s ingle-stator meters. For two- and three­

stator meters, sensitivity is  0.5 percent per turn.  

P hase Balance 

F o r  two- and three-stator meters, sensit ivity is approxi­

mately 2.0 percent per turn but w i l l  vary with the adj uster 

position. 

CAL I B R ATION P R OC E DU R E  

Si ngle-phase test speed for s ingle-phase meters i s  1 6 2/3 

R P M  (polyphase meters, 8 1 /3 R P M  except for -8 meters 

wh ich is  1 1  1 /9 R P M ) .  A l l  meters are tested o n  a s ingle­

phase power source with voltage coi ls  con nected i n  para l le l .  

The fo l lowing cal ibration proced u res shou ld  be  u sed. 

Combined Stator Operation 

Connect all current coi l s  in series and observe f u l l  load and 

l ight load registration. Ca l ibrate l ight load to fu l l  load. 

For example, if f u l l  load registration is  1 0 1 . 0 percent, 

cal i brate l ig h t  load to 1 0 1 .0 percent. 

I ND I V I DUAL S"I ATOR OP E R ATION 

Two-Stator Meter 

Energize the left-stator current coi l ,  ca l ibrate fu l l  load, 

u n ity power factor to 1 00 percent registration by turn i ng 

the F u l l  Load adjuster screw at the front of the meter. 

Ca l i brate ful l  load , 50 percent laggi n g  power factor to 1 00 

percent registration by turn i ng the Power F actor adjuster 

screw on the left stator adjuster b racket. 

Energ ize the right stator. Ca l ibrate fu l l  load u n ity power 

factor to 1 00 percent registrat ion by turning the Phase 

Ba lance adj uster screw on the r ight stator adjuster bracket. 

Ca l ibrate fu l l  load, 50 percent lagg i ng power factor to 1 00 

percent registration by turning the Power F actor adjuster 

screw on the r ight stator adjuster bracket. 

Three-Stator Meter 

Energ ize the rear-stator current coi l ,  cal ibrate full load, 

u n ity power factor to 1 00 percent registration by turn ing 

the F ul l  Load adju ster screw at the front of the meter. 

Cal ibrate fu l l  load, 50 percent lagg i ng power factor to 1 00 

percent registration by turning the Power F actor adjuster 

screw on the rear stator adjuster bracket from the right 

side. 

----------------------------------

Energi ze the rema i n i ng two stators one at a t ime.  Cal i brate 

full load u nity power factor to 1 00 percent registration by 

turning the Phase Bal ance adj uster screw on the respective 

stator adj uster bracket. Cal ibrate fu l l  load, 50 percent 

laggi ng power factor to 1 00 percent registration by turning 

the Power F actor adj u ster screw on the respective stator 

adjuster bracket. 

NOTE : 

F igure 1 0  shows a D4B-3F meter connected for reactive 

measurement on 3-phase, 4-w i re wye in a 1 0-point flex itest 

case and with a standard PS-3 phase-sh ift i ng transformer. 

Although the standard PS-3 has a TEST R U N  SWITCH, 

it cannot be thrown to test as this will  result  in a short 

circuit on l ine voltage. If test ing is  requ ired, the meter 

sho u ld be tested as a standard KWH m eter with PS-3 

removed from circu it. 

BEA R I NG ADJUSTME NTS 

1 .  P lace the meter i n  the normal operat ing posit ion.  

2.  I nsert the u pper a nd l ower bea r i ng with the set screws 

loose. 

3. M ove the lower bear ing u nt i l  the d isk i s  s l ightly below 

center i n  the meter gap. 

4. Tighten the lower set screw, raise the u pper bear ing to 

obtai n  0.005 to 0.0 1 0  inch e nd play, a nd tighten the 

upper set screws. 

ACCE SSO R I ES 

To i nsta l l  a M ark series demand register or a C D series 

contact device on a 0 - l i n e  polyphase meter, see i n struct ion 

leaflets : 

1 .  Mark I a  

2 .  Mark I I  

3. M ark I l l  

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

5. CD- 1 2  a nd C D 1 - 1 2  

6 .  CD-22 and C D I -22 

42-302- 1 1  

42-302.2 

42-302.3 

42-950.3 

42-559 

42-570 

R EP LACEMENT PARTS AND R E PA I RS 

Where faci l it ies are l i m ited or where o n l y  a smal l  n umber of 

meters are used, it is reco m mended that the meter be 

returned to the factory for repai rs. When returning a 

meter for repa irs, obtai n  a Returned M ater ia l  Tag from the 

Distr ict Office so as to avoid delay in identifyi n g  the 

sh ipment. 

When order ing renewal parts, g ive the entire nameplate. 

read i ng. Always g ive the name of the part wanted. Check 

R enewal Parts Data 42-227 for aid in identify ing parts. 
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TYP E  048 F LE X I T EST SW I TC H BOAR D M ET E RS 
-------------

I .  L .  42-227 

Power Factor Adjuster - , 

Balance Adjuster Balance Adjuster 

Light Load Adjuster 

FT-21 Case 

GENERA L 

The meter elements are mounted on a removable chassis, 

which is held in the case by two latches. Al l  connections 

between the case and the chassis are made through the 

test switches. Automatic shorting switches are p rovided on 

all current circuits to p revent opening current transformers 

when testing or removing the chassis. For testing, leads 

can be c lipped to the test lugs above the chassis jaws and on 

the switch blades. 

Two test plugs are available to facilitate calibration of these 

meters. A 10-circuit plug is inserted into the chassis jaws 

and is provided with binding post terminals for connections 

to the test circuit. Current measurements are made by 

connecting a mmeters to a current circuit test p lug, 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 

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 instal lation of either 2· or 3-wire pulse 

initiators. Removal of three knockouts ( located in the 

1 

Full Load Adjuster 

048-7 F Chassis 

back of the case, near the top) will permit insta llation of an 

output terminal-b lock and pin asse mbly. A mating 

bracket and socket assembly is then attached to the meter 

frame and latch asse mbly. 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 ful l  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 ful l  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 ful l  load test speed is 

8 1/3 RPM, and the watthour constant is 1.8 per nominal 

300-watt rating. 

Full load 

Sing le-stator sensitivity is approximately 1.3 percent per 

turn. Two- and three-stator sensitivity is approximately 

1.2 percent per turn. www . 
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Westinghouse 1 .  L. 42-227 

IN ST A LLAT I 0 N OPERAT ION MAINTENANCE 

INSTRUCTIONS 

SWITCHBOARD WAlTHOUR METERS 

IN FT-21 FLEXITEST CASE 

TYPES 048-F, D48-2F, D4B-3F, D4B-7F, D4B-8F 

TYPE D4B-7F 

APP LICATION CHART 

C I RCU I T  

TYPE NUMBE R OF STATORS APPLICAT I ON 

048-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 

048-SF 2-Split Coil 3-Phase, 4-Wire Wye 
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