
Westinghouse I. L. 42-227 

INSTALLATION OPERATION MAINTENANCE 

INSTRUCTIONS 

SWITCHBOARD WAlTHOUR METERS 

IN FT-21 FLEXITEST CASE 

TYPES 048-F, 04B-2F, 04B-3F, 04B-7F, 048-SF 

TYPE D4B-7f 

Application Chart 

Circuit 

Type No. Stators Application 

D4B-l· I 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 I. L. 42-227 dtd August 1977 www . 
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TYPE 048 FLEXITEST SWITCHBOARD METERS 
-------------

I. L. 42-227 

Balance Adjuster 

Light Load Adjuster 

FT-21 Case 

WARNING 

To avoid bodily injury and/or propert y damage, it is recommended 

that installation, testing, and servicing be done only by authorized 

personnel using appropriate installation procedures. 

GENE RAL 

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. 

CAUTION 

Automatic shorting switches are provided on all 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 be 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 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 switcn assembly, between the 

chassis and the case. 

1 

D4B-7F Chassis 

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 

m1t1ators. 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 

bracket dnd 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. 

CA LIB RATION 

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 SWITCHBOARD METERS 

Light Load 

ingle-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 full load and 

li!Jht load registration. Calibrate light load to full load. 

For example, if full load registration 1S 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 

I. L. 42-227 
-----------------------------------

the Full Load adjuster screw at the front of the meter. 

Calibrate full load, 50 percent lagging power factor to 1CO 

percent registration by turning the Power Factor adjuster 

screw on the rear stato1 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 

measurements on 3-phase, 4-wire wye in a 10 point flexitest 

case and with a standard PS-3 phase-shift1ng transformer. 

Although the standard PS-3 has a TEST RUN SWITCH, 

it cannot be thrown to test as this will result 111 a short 

circuit on line voltage. If testing is required, the meter 

should be. tested as a standard KWH meter w1th PS-3 

removed from circuit. 

BEARING ADJUSTMENTS 

1. Place the meter in the normal operating position. 

2. Insert the upper and lower bearing w1th the setscrews 

loose. 

3. Move the�ower bearing until the disk IS slightly below 

center in the meter gap. 

4. Tighten the lower setscrew, ra1se the uppfn bearing to 

obtain 0.005 to 0.010 111ch end play, and tighten the 

upper setscrews. 

ACCESSORIES 

To install a Mark series demand reg1ster or a CD series 

contact device on a D-1 ine polyphase meter, see instruction 

leaflets: 

1 Mark Ia 42·302.11B 

2. Mark II 42-302.20 

3. Mark Ill 42 302.3B 

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

5. CD-i2 and 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 factl1ttt:s are limited or where only a small number of 

meters an· us1:d, it is recommended that the meter be 

returned to the factory for repairs. When returning a meter 

for repa1rs, obtain a Returned Material Tag from the 
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TYPE 048 FLEXITEST SWITCHBOARD METERS ------------- I.L. 42-227 

District office so as to avoid delay in identifying the sh1p 

ment. 

When orde1-1ng re11ewal parts, g1ve the 1:ntire nanwrlate 

n:arlinq. Always rpvc thr' name of tlw part wanted. ChrTk 
Re!H!Wdl Pa1 ts Data 42 227 f01 a1d !fl ,dr•!JtilylfHI pJl ts 

GENERAL DATA 

case 
type 

D4B-F 

2.5 Amps. D4B-2F 

Description 120 Volt 2.5 Amps. 

2-Wire 120 Volt 

Starting Watts 1.50 3.00 

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

Watthour Constant (kh) 0.30 1.20 

Voltage Coil Circuit 

Volt-Amps. 7.40 6.40 

Watts Loss per Element 0.96 0.95 

Power Factor 0.13 0.14 

Current Coil C ircuits at 5 Amps. 

2-Wire Coil 

Watts Loss O.W 0 .. 10 

Volt-Amps. 1.20 1.20 

3-Wire Coil (Each Half) 

Watts Loss .. ..... . ..... 
Volt-Amps .. ..... · · · · · · ·  

Mounting o f  FT-21 Case 

case dirnenslc'PS p.J.nel cutout d1rncn�Jons 

D4B-3F 

2.5 Amps. 

120Volt 

4.50 

8 1/3 

1.80 

6.40 

0.95 

0.14 

0.30 
1.20 

. . ,  . ... 

. ...... 

front view siJe VlCW sern1-flush prOJCCtton 

FT-21 

I 
4, ' 5141 r 

lt" 

�2B 2B � 

r() (J 

() 

10-Circuit plug for test. See Page I. Order from 

Newark Relay as Style 1164046. 

Current circuit test plug. See Page I. Order 

from Newark Relay as Style 07B4618G04. 

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 

0.65 

terminal and 
111ounting hdr·dwarc 

for sem1-flush Inounting 

190-32 screw 

panel 

_for projection mounting 

spacer for thin panel 
(up to ,i) 

�� -18 screw 

(for thick panel 

use � -18 stud) 

-----panel 

190-32 screw 
(for thick 
panel use 
190-32 

stud) 
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TYPE 048 FLEXITEST SWITCHBOARD METERS 

... CIRCUIT CLOSI 
DE\-'ICE 

t CURRENT TES 

a . 
0 

T 

.. 

"'"' 

h 

eA 1C 71 
\l1 \!1 \.FJ 0£�--�����-< 1�1 

I I 
I I 
L --- � , � 

�F � 
. z 

D£11ANO MO TOO 0 
H£N US£0 

AL POWt:O f-- :��RHW SUPPLY 
NOTE: CIRCUI T CLOSWG 

Of'£RATEO 
WITCH 
ALSO 8Y 

SWITQtfS rt TEST S ......... .  
f'EfiltOVAI.. � 

w 
. 
::; 

CHASSIS 

POTENTIAL TRANSFORJIIER CONNECTION BELOW �I 
0=====================

�
=��=====�=: 

REAR VIEW 

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

I 
I 
I 
I 
I 

... � CLOSWG I NOTE: �T CLOSirC 
OEVtC( I SWITCH($ OPERATED 

IY TEST SWITCH ......... 0 ALIO IY N:IIKNAL. � CHASStS 

i ClltRt:HT TOT '""' I 

L J ·� .._. .. 
10-4,9-l 

VOLTAGE TRANSFORMER CONNECTION BELOW 

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

I. L. 42-227 

.... CIRCUIT CLOSifiiiG 
OEviCE 

� cuRNENT TE!T .loi!CIC 

OhtAHO IIIQTOf' 8 
lllt:ACTOR WI-£H USE:O 
0A INTERNAL POW£111 SUPP\._Y 

NOTE CIRQJIT CLOSING 
SWITCHES OPERAT'[O IY 
t[ST $WITCI1 HAND..[ 8 
ALSO 8T R(MOIAlL 01' 
CHAS�S 

EliTERNAL JI.MPERS 
,_, 

POTENTIAL TRANSFORMER CONNECTION BELOW L.J I 

��""""""��F?_ 
REAR VIEW t===== 

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

o ....... ,, ) --··•t r 
J •• ..: • .,,0 '-•••· I ,..,.• <-•tn• ro 
•,.•u• ... ••- 1-l-J I 
, .. u ....... u (4)- I (')j �·-- 1 � •• '1100 
(6)-(1) .... J..! •• 
..,. I 

(j) 

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

Transformer 

4 www . 
El

ec
tric

alP
ar

tM
an

ua
ls 

. c
om

 



TYPE 048 FLEXITEST SWITCHBOARD METERS 

5 

REAR VIEW 

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

... __. CtRClJI T CLOSW<i l 
DEVICE I 

J CURRENT TfS T : ,., JACK L _ 

REAR VIEW 

/ljQ:f "'RCUIT 

CLOSING �WITC�ES 
OPlRATE 0 B'Y TEST 
51111TCH liANOLf a 
ALSO BY RUoiiOIIAL 
0,- C.li.ASSIS 

fJt TER,.,.AL JUMPER 
87-5 

Fig. 7- Type D48-7F, 3-Phase, 4-Wire Delta, 0-Meter 

i 
L 

I 
I 
I 
I 
I 
I 

.... ,.JtC��TVP�iOSING I 
I 

I. L. 42-227 

'«)T[ CIRCUIT CLOSING 
SWITCHES OPERATED 
BY TEST SWITCH 
HANDLE a ..._SO 8T 
R£/IIOVAL C7 CHASSIS 

£1fT£RNAL JUMPERS 
9-7-5 

NEuTRAl 

VOLTAGE TRANSFORMER CONNECTION BELOW 

k::t=�=!;J_J 
[3 r;� 

REAR VIEW 

Fig. 6- Type D48 -7F, 3-Phase, 4-Wire Delta 

... CIIICllT Q..OSIIIG 
Q[yiC( 

VOLTAGE TRANSFOAMER 

id� 
COIIHECTION BELOW 

f r 
VIEW 

Fig. 8- Type D48-2F, 3-Phase, 4-Wire Delta with One 

2-Wire and One 3-Wire CT 
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TYPE D4B FLEXITEST SWITCHBOARD METERS 

..... CIRCUIT CLOSING 
()(VICE 

-'ci.I'RENT TEST 1 JACI( 

aA 6C 71 

q�M� oo5trs 
�--------� ..... ·.:..- -- -----

Df:MAHD MO� It 
MACTOR eft INTERNAl POwtlt SU,.,.LY 
WH[III US£0 

NOTE OEMANO IIIOT'CIR 
6MACTOft LEADS 
CONNECT£0 AC..oll 
2-3 fOIII nv. 
SE:ilt'YICt: 

Non CIROJIT CLOSING 
SWITCHES OII'ERATED 
BY TE ST SW!TO. 
HANOLE a .lL 50 !IT 
REMOVAL Of' CHASSIS 

----------4-�����F--+_.-------------z; 
----------�����=---�-------------·: NEUTRAL 

VOLTAGE TRANSFORMER CONNECTION 
J"' _..,.,, · t::.::::J � 

OELDW 

==-=--••vrR>c ==+___..._[J=t+=----+--[1=tt=__.__ [7==_ -==:: 
REAR VIEW 

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

..... CR:l.JITCLOSING 
0£\IICE 

REAli VIEW 

NOTE· CIM:I.MT Cl..OIM SWITCHE:I OP£1U.Tf.D IT T£H SWITCH 
HANOI..£ a AlSO IY REMOVAL Of CHaa. 

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

Dt ... .,,. o' J � .... ,, 4 
WIM WY( (OM .. <ftl fO 
IUT(oo ll.OIIr .. I..Z..J 

.,.,.u Ulh.c•u. (4)­
(!1} , .... l-<Jio90", 
(6)-(J) '"" 2-<J•• 

A 
OuTICII: 0. .. , .we 

... ,,,., ,. -".,. 

,...,,,01'1, ,., . ..... 

'·'· 

r---a-.=«-,..- -=----, 
I @ �� (�i L.-:x .... ..:. •o'"• o• 

I r- ___ -� .. ��.!.AC-� ___ r,\ ••rt•••· �� .... ........ . 

I I I ....... �lO 

I: 'I 
I: i1 
I i j �H Cru..,.r <.OI•ooc; 

I :I :;,;';::,:�:::.:,:,·; i I hiO •• • ,...,.�. "' 

___ JI '"""" '-" I <).7-�, I ,J.j ...... f(. 

I 
4-'i, !i-4, 1-lo• 

I ...,.,,.�"" '·o•••• 

_ _j 

=:==t:f=t:e�=$::::·. 0 I 0 
. '. 
• 0 [ 

IKMWIOf 

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

Shifting Transformer 

C.OOCUOT ... CLOSINCO 0£VOC£ 

f CUfltMNT TUT • JACK 

vro 

VOLTAGE T RA HSf"ORMER CONNECTION BELOW 

f �_._..--t' 
�� i�537?��.:; === � NEyT!!N, _ 

REAR VIEW 

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

Transformers In Closed Delta 
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TYPE 048 FLEXITEST SWITCHBOARD METERS ------------- 1. L. 42-227 

L 

VOLTAGE 

NOH Of:llleNCI �«)TOft 
8 JWACTOIII l(ADI 
coe. c rro ACIW.:IU 
1-)� 17\11111' 
.......... 

M:ITT CIIIICUTC� SWI'TDffS 011'£iiiATtD 

rr TDT SWITOt 
HAICL( a M..30 IY -"'""'""' 

TRANSFORMER CONNECTION BELOW 

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

REAR VIEW 

REAR VIEW 

NOT!!:: Ct�lJI!T CLOSINI 
S•ITCHfl O..f,.ATIO 

IY T(IT IWtTCH 
HANOL( e ,._SO IY 

llt£WOYAL OF CHAit• 

Fig. 1 4  ·Type D4B-8F, 3-Phase, 4-Wire Wye with Phase­

Shifting Transformer 

- - -; 

'I 

O�t.IAND WOTOR WH£H 
USED 0R IIHERNAL 
POW[R SUPPLY 

! IO«)T[ CIRCUtr CLOSINOI 
SWITCtt£S OPfRATEO 

BY TtST $WITCH 

HANOL£ a ALSO eY 
REMOVAL Of CHASSIS 

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