
Westinghouse I.L. 42-20l.1C 
INSTALLATION • OPERATION • MAINTENANCE 

INSTRUCTIONS 
SWITCHBOARD WAlTHOUR METERS 

{51 0 C-----S ERIES) 
IN FT-21, FT-31, FT-32 & FT-42 FLEXITEST CASES 

TYPES CB-F, CB-2F, CB-3F, CB-7F, CB-SF, CB-32F, CB-38F 

TYPE 

CBF 

CB-2F 

CB-3F 

CB-7F 

CB-8F 

CB-32F 

CB-38F 

SUPERSEDES I. L. 42-20 l. 1 B 

FULL LOAD 
ADJUSTMENT 

P.F. ADJUSTMENT 
WITH COVER 
REMOVED---

Fig, J. Two Element Meter 

APPLICATION CHART 

NUMBER OF STATORS 

1 

2 

3 

2 

2-split coil 

4 

4-split coil 

CIRCUIT 

APPLICATION 

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 

Totalizing two 2 or 3 phase, 

3-wire circuits 

Totalizing two 3-phase, 

4-wire wye circuits 
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TYPE CB-F PLEXITEST SWITCHBOARD METERS------------------

GENERAL 

The meter elements are mounted on a removable 

chassis. All connections are made through the test 

switches and the meter is held into the case by two 

I.atches. 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 cali­

bration of these meters. The 10-circuit plug is in­

serted into the chassis jaws and is provided with 

binding post terminals for connections to the test 

circuit. The current circuit test plug is inserted into 

the current switch assembly, between the chassis 

and the case. This breaks the circuit and ammeter 

leads may be attached to measure the current. 

The hardware supplied with the meter permits 

mounting either projection or semi-flush on panels 

up to 3/16" thick. For projection mounting on panels 

thicker than 3/16" special hardware is furnished on 

request. 

Provisions have been made on all FT-21 and 

FT-31 cases for convenient field installation of either 

2 or 3 wire contact devices. Three knockouts located 

on the back of the case (close to the top) when re­

moved, allow a molded insulation block, with two or 

three terminals and male plugs, to be fastened to 

the case. A bracket, with the proper number of fe­

male sockets, can be attached to the rear of the meter­

frame & latch assembly in the proper position to al­

low the male and female parts to mate when the 

meter is inserted in the case. The parts are avail­

able in kit form for this application. 

CALIBRATION 

All meters are calibrated on single-phase. The 

basic watthour constant (Kh) for these meters is 1/3 

per nominal 600 watt rating. The single-phase test 

speed is 30 rpm except for the CB-8F and the CB-38F 

for which it is 40 rpm. These test speeds are given 

on a 120 volt basis. 

2 

The following is a guide to the watthour element 

calibration. For detailed instructions, see I.L. 42·100. 

Adjustments - CB·F Single-Phase Meters 

Full Load - Turning the permanent magnet adjuster 

screw clockwise decreases the speed of the meter; 

turning counter-clockwise increases the speed. 

Light Load - The light load adjusting screw is lo­

cated at the right side of the ft'ame. Adjustment in 

the fast direction is indicated by the arrow and 

letter "F". 

Power Factor - For adjustment, change the resist­

ance of the power factor coil at the bottom of the 

electromagnet. Increasing the resistance (lengthen­

ing the loop) increases the speed pn lagging power 

factors. 

Adjustments - Polyphase Meters 

Full Load - Turning the permanent magnet adjuster 

screw clockwise decreases the speed of the meter; 

turning counter-clockwise increases the speed. 

Light Load - The light load adjusting screws are 

located at the side of the ft'ame. Adjustment in the 

fast direction is indicated by the arrow and letter "F". 

Balance - The balance adjusting screws are located 

at the front of the frame ne ar the disc shaft. Adjust­

ment in the fast direction is indicated by the arrow 

and letter "F". 

Balance plates should first be moved to a maximum 

torque (fast) position and calibration then made by 

changing the higher torque element. 

Power Factor - For adjustment, change the resist­

ance of the power factor coil at the side of the elec­

tromagnet. Increasing the resistance (lengthening 

the loop) increases the speed on lagging power 

factors. 
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TYPE CB·F FLEXITEST SWITCHBOARD METERS ________________ 
1
_
·L
_
. 
_
",.

_
20

_
1
_
·1

_
c 

GENERAL DATA 

For S·Amp, 120-Volt, 60·Cycle Meters 

With 2-Wire Current Coils 

Starting watts .................. .. . 

RPM at meter rating . . . . . .. . . . . . . . . .. 

Watthour constant (Kh) ................ 

Volt-Amperes ....... 

Voltage-Coil Circuit Watts Loss, per· element 

Power Factor . . . . . . . 

Volt-Amperes ....... 

Current-Coil Circuit Watts Loss, per element 

Power Factor . .... . 

REPLACEMEN T 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 

Single 

Stator 

1.5 
30 

1 /3 
1 0.0 

1.5 
0.1 5 
0.32 
0.18 
0.59 

Multistator (With Potenfial Indicating Lamps 

2-Stator 3-Stator 4·Stator 

3.0 4.5 6.0 
30 30 30 
2/3 1 A/3 

8.3 8.3 8.3 
1.7 1.7 1.7 
0.21 0.21 0.21 
0.29 0.29 0.29 
0.16 0.16 0.16 
0.55 0.55 0.55 

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 4 2-1 04.1 for aid 

in identifying parts. 
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TYPE CB-F FLEXITEST SWITCHBOARD METERS _________________ _ 

caae 
type 

FT-Zl 

FT-31 < 

FT-32 < 

[ caae dimension& panel cutout dimensions terminal and .... ------r-------t--------..-----------1 mounting hardware I front view aide view 

I i )2 f--
C8-3F 

: 

p 
16� - --f--

h � • � - _P 

- -� I 

� !·'eo f ,.,..; .. p 
16i r -- � --- --

li �� � 
'1: ,- -P 

aemi-fluah 

�-� 0 

7! T [ 9 
7�6 ;! i. 

[20_ 0 

0 T-e---7tT-
I 7,� 
�+ I I I 7� l 7j I 
�J_ Q I 

projection 

,----, , ......... , ,- .... , 
'-"' ' ..... -' \._.1 

for semi-flush mounting 
. 

� .�0-32mo• �panel 
£or projection mounting 

I---panel 

ITT� l 9r C8-JU 

FT-42 < 19lHi t t-+--Hf-

tl •• 

Fig, 2. FT-21, FT-31, FT-32, FT-42 Mountings 
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TYPE CI-F FLEXITEST SWITCHBOARD METERS ----------------
•·L
_

.
_
•3- _•

_
1_·1_

c 

WIRING DIAGRAMS 

...... CIRCUIT CLOSING 
DEVICE 

� CURRENT lF. H JACK 

'il (�1 \i) 
OEtoiAND CONTACTS 

r-- ---*'./"tV'/'•-/, 
I I 
1�1 

1 l ___ f' � i 

L __
_ 

.. ·"··: 

,---·---

.. 

. 
/�EMA�O "'OTOP. A / REACTOR WHEN USED 

NOTE CIRCUIT CLOSING 

SWITCHIS OPE:AATEO 

IY TEST SWITCH IIAN> 

u: 8 ALSO BY RE-

MOVAL OF CHt.SSIS 

POTENTIA L TRANSFORMER CONNECTION BELOW ;L) I 

�----_ ---+-E---+--• ; 

q!:AR VIF.W 

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

... ClHCUIT CLO� DEV ICE 
� CURRENT TE 

lt.i(, 

Sf JACII. 

t!) ��· rt 
DOlAND CONTACTS 

r _____ _..,.,._...,._, 

I r-
I I 

J I YV 
I I 

.J�:U I 
I 

\ IO �.'i /� •. . , 

)9 �� - .  u, 
• I 

). "• � • 

'-----
'----

� � !- L-1 
h. � 

POTENTIAL TRANSFORMER CONNECTION 

-· NO MOTOR a 
II:!.AC TO,_ WHEt.: USED 

NOT 
'5WIT 

E C IRCUIT CLOSING 

CHES OPERATED BY 
T SW I TCI"' HANDLE S. 
0 BY REMOVAL OF' 
SSIS 

TES 
ALS 
CHA 

EXT ERNAL JUMPERS 

10-4 

9-' 

BELOW 

-,Ll_!l 
� _________ _,_FJ?_ .. · __ 

w 
z 

" --------------------4------------

REAli VIEW 

Fig. 5. Type CB-2F, 3-Phase, 3-Wire 

... CIHCUIT C1..0SING 
DEVICE 

J CUROfNT TEST JACM I 
I I 

o-----4���Y����---
•----------t-----------t------+�C�O:MM�O�N __ _ a '"'""""\ � 

POTENT :AL TRANSFORMER CONNECTION BELOW ;u l 

-C< ... ------10N [??-- � 
REAR VIF.W 

Fig, 4. Type CB-F, 1-Phase, 3-Wire 

..... CIRCUI r C L O SI N G 

0£V1CE 

t CURR E NT T EST JACK 

NEUTtU:.. 

POTENTIAL 

NEUTRAL 

(11 �) -"' 
r- - �E�A�·5.9�r�T;__ 

__ , 

I 

I 

�: I 

I 

.o: �- .. :,�� J J, J >-? �-��- / I 

·I§ l · i .� ( 
I �6 4 0, 4 10 

--
..__-

....... � 
......... . r""t-' 
--.· ,-... 

--

DEMAND M OTOR li 
W H E N  U$£1) REACTOR 

NOTE. OEMA NO MOTOR F. 
.... EAOS CONN­

ROSS 2-3 

SERVICE 

REACTOR 

ECTEO AC 

FOR 72V 

NOTE. CIRC UIT CLOS r-� 
OPERATEJ n · 

TCH HAND_' 

IY I'EMOVAl 

S I S  

SWITCHES 

TE:ST SWI 

• ALIO 
OF CH,t,S 

[)(TlRNAL J 
9-1-� 

UWPERS 

0 " 

TRANSFORMER CONNECTION BELOW 

£ � --- ';we:! Gi I 

DEE 
REAR VIEW 

• z 

' -

0 " 

Fig. 6. Type CB-3F, 3-Phase, 4-Wire Wye. 
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TYPE CB-F FLEXITEST SWITatBOARD METERS _________________ _ 

6 

WIRING DIAGRAMS 

DUIA'-10 IIOTOfiS IIEICTOII WHEN 
"�' 

-CIIICUITC,OSING 
onrcE 

�T�!D'�;j;r;l;{?:.�u •a. "AM ... ,. ..... 
' 

·" . 

REAR VIEW 

Fig. 7. Type CB-3F, 3-Phase, 4-Wlre Wye (20 switch co•• 

lor reactive metering w/rh collfoct•J 

.... CIRCUIT ClO 
OE'.'ICE 

SING /· 
• 

,;_. l!f• ['• 
DEhiANO CONTACTS 

/ e !Ill"� -T � ';,:�;. . ) .��� 
1 

' . ' 
' 

CEIIU.NO MOTOR VAEACTOR lllf'HEI'W 
� 
USED 

NOT£. CIRCUIT C 
SWITCHIES OPE if���· BY 
TfST SWITCH HANDLI: 8 

Al Of' ALSO BY lti[NOY 

CHAlliS r CU RlltENT TEST JACK 

�0 . • 4 2 
EXTERNAL JUMP£ 

9-1-� 
•• 

-

,..- I 

NEUTRAL :1?1 � � 
�v �:�-

POTENTIAL TR�.NSFOHMER CONNECTION BELOW 

'1t_ l: .. - I' •• ,, 

-

NEUT RAL --�--f?__.._C:____..�( 
REA.R VIEW 

Fig, 9. Type CB-7F, 3-Phase, 4-Wire Delta 

i ::.,..,., TDT 

lfl ® t!l 
DOIIAIIID COJITM:TI 

h .1'9-

JltEAflt VIEW 

1101'1:-Cacurr CLD .. 
.-rata OPIRAriD 
IY TilT IWITOf 
H.UII.E e ALID IY 
-... "' 
CMAIIII. 

Fig. 8 CB..JF, 3 Phase, 4-Wire Wye (JO switch case 

with reactive metering) 

... CI"CIJIT CLOSING 
DEVICI!: 

t CURRENT TEST JACK 

•{.' r!\ r!,' 
O"MANO CONTJ>CTS 

r---- --.-.. ,..t.'-----,.----+--.�;:;�,.�!�: :sro 
NOTE' O E*NO MOTOR a 
REACTOIII Lf'AOS CC*H­
ECTED Ac:JIOSS 1-3 
f'OR 72 'I SlltVICl. 

NOTE: CIIIICUtT CLOIIH 
S�ITCHU QP(JIA.T£0 8Y 
TlST S'-ITCN HAirtOI..( A 
ALSO 8Y RlWOVAl OF 
CMASstS 

EXT(JINAL�JIS: 
9-7-5,10-2 

POTENTIAL TRANS'OftMEft CONNECTION BELOW 

flli--1:_'0 �:__j" 1' -.;; c .l .. _ -

=--==--==--==--:���-==-++=--==--==�-�=� -
==--==--=�; -------------�----._----�·�·�· ·�·�·�L--------0 � 

REAft VIEW 

Fig. JO. Type CB-BF, 3-Pha•e, 4-Wlre Wye 
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-...a 

til (�' t:!J 
DEMAND CONTACTS 

I DEMAND MOTOk 8 

REACTOR 'WHEN USED 

1�) IS (!• 
DEMAND CONTACTS 

r/'-·······1"�------
DEMAND MOTOR a 
REACTOR W11D1 UIED 
MUST HAVE LEADS 
TRANSFERRED TO 
TERMINALS I - � 
AS SHOWN 

e-._..CI"-.:lJtT CLOSING 
EVICE 

NOTE: CIR CUIT CLOSING 
SWITCHES OPERATED BY 

TEST SWITCH HANDL-E 

• .. CIRCUIT CLOSING 
DEVICE 

1 
I 
I 
I 
I 
I 
I 
I 

I 
I 

I 

NOTE: CIRCUIT CLOIIII8 
SWITCHES OPERATED IIY 
TEST SWITCH HANDLE a 
ALSO IY REMOVAL OF 
CHASSIS ' CL� {ENT TEST JACI< 

a ALS 0 BY REMOVAL 
OF CHASSIS .z CURRENT TEST JACK 

• .0 
'-I-f I I I It 

EXTERNAL �R$1 
10-4 

EXTERNAL JllloiPERS 
e--s 

" r I I f ... -lj""H I � I o ---L..- - 3Vf� 1&1 
NEUTRAL _............ 2 z c ...:�:.:.::�--�f==;EEE!i�:;:;:t----:r ..,;r� z 

3- 0 
NE U TRAL O ..J ...J � j 

I ...J 

POTENTIAL TRANSFOFIMER CONNECTION BELO¥! POTENTIAL TRANSFORMER CONNECTION BELOW 
IOj q r 

I w 

• 

4 [ -----' 

: � �� :: ;EUT!'AL O _. 

REAR VIEW 

: ··B� pr iD: 
REAR VIEW 

Fig. 11 Type CB-2F. 3-Phase, 4-Wire WYE, with Current Transformers. Fig. 12. Type CB-2F. 3-Phase, 4-Wire Delta, with current transformers 
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POTEI'<ITIAL TRANSFORMER CXJNt£CTION AIICNE 

K.'t',Z DEMAND CON 

... CIRCUIT CLOSING 
DEVICE 

1 CURRENT TEST 
JACK 

DEMAND MOTOR 8 
REACTOR WHEN USE 

... ...., ........ 

TS 
�� ....., 

�12 I 14 CJ' I)' I 1 .. 20 

IIJI'' 9" ()15 �� )I 
�+ ' 1-· ;�(t'+;·��·, 1 • fg• 10 

��-�,w�� 
......... ..... "" 

........ l 

� � �. ��: r�l�l. 
"j �- '' 

Jo I �7 ()5 )3 ., 

I� ()a (Y> Ito 1')2 
� I.--

h. 
t'\. ....... 

3 � 

NOTE-CIRCUit CLOSING 
SWITCHES OPERAT ED BY 
TEST SWITCH HANDL E 
8 ALSO BY REMOVAL 
OF CHASSIS 

3-9,4-10,13-19,.14-20 
ARE EXTERNAL 

JUMPERS 

' "' 

3-' 

POTENTlAL. TRANSFORMER CONNECTION BELOW 

... 
0 

4 

- r:r:: :� 
REAR VIEW 

Fig. 13. Type CB-32F, Totalizing Two 3-Phase, 3-Wire Circuits. 

0 2Ii""'' ; : 
_. 3 � 

�0 ln 113----"2 tl 

POTENTIAL TRANSFORMER CONNECTION ABOIIE 

.... CIRCUIT CLOSING 
DEVIC E 

i CURRENT TEST 
JACK 

• 
.. .. , I ' t JV4 -l

NEUTR
AI, 

0"' 

IZ 

Q �:. 1, I I := 

N7TE -CIRCUIT CLOSING 
SWITCHES OPERATED 11Y 
T EST SWITCH HANDLE 
a ALSO BY REMOVAL 
OF CHASstS 

DEfiiiAND MOTOR 

REACTOR WHEN USED 

(�l \�) <!• 

0 I E!l · �: 3-

• i ---- NCUiftAL. 
O � 

2 ·10, 5-7, 7-9, 12-20 
15-17,17-19 A RE 

EXTERNAL JUMPERS 

POTENTIAL TRANsFORMER CONNECTION BEl..ON 
IOJ� 

� 

I j -" : :  
REAR VIEW 

Fig. 14. Type CB-38F, Totalizing Two 3-Phase, 4 Wire WYE Circuits. 
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