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GENERAL 

The Type CB-.1 wat Llwur meters t'Oil­
sisL of three 2-wit·e mct.er clements. Self 
contained and Lransforrner Lvpes arc used 
to meter 3-phase, 4-wire stitr connected 
circuits. The transformer tq>cs arc also 
used to totalize comltincd 3-phasc, 3-
wire and 1-phasc, 3-wire loads or com­
bined 3-pllase , 3-wire and 1-pha>:e, 2-
wirc loads. 

The cases arc similar in appear:m<·c lo 
1 hose of the \Vesti11ghouse st:1nd:tnl rc-
1:1\'S, :11td :1rc of either the front of IHt:1rd 
, ,: Sellti-flllsh t .I'Jll'. 

Note: 

This Instruction Leaflet pertains only 
to the type in the title, and furnished as 
part of a complete equipment. For gen­
eral instructions on all Type CB meters 
see I. L. 42-104.1, copies of wlli< 'h arc 
nl,tainai>le :II request from the ?lleter 
Division or through the Distri<'t ( lfficcs. 

CONSTRUCTION AND OPERATION 

Thr• Cll-.l meil'r C'Oiltains the st:>tHI­
anl watt.hour meter elctttcnts :111d reg-

isters lllOttllll'tl ill S\\'itt·!JJH);trtl 1.\'IW t';tS('S· 
The t'IH!s t)f t 11(' t vrlllitl:tls :1 re 'lnllt·t I :1111 I 
t:>pped to :t<'I'OIIIIllf!d:i!t• either SITI'\I'S 
for close r·onncr·t ion wiring or st tHis for 
t.hiC'kcr pa11els. 

The C'OI'c'rs arc of glass and held to 
the I >asc I>)' t·m·cr studs and "1111111 t ings. 
A sl:1!l<iard ,_,·ire seal is passed through 
the co1·er-stud nuts for sealin."the metcrs. 

Due to the usc of a i>:dl in the lower 
I H:arin}�. nn luhri<·:tt ion 1s ne•·<·ssan·. 
Sr·all'd in the top ht·:�rin.<: is :1 i1dn·i,·ai1t 
\\'li:r�li I'OIILilltiOIISl\' oils til l' pin. l'oten-
1 i:tJ indi1·:J1 illg i:lll;JlS ;1re nrwr: t l < 'd II\' the 
clcdrol!l:lgnct.s :�lld sl1ow til:�! tlw p;>lc\1-
tial circuits arc energized. 

CALIBRATION 
:'deters arc calibrated at rated current 

and 120 ,·oils or multiples thereof, with 
a full load speed on single-phase test of 
:lO rpm. on all meters. 

CONSTANTS 
The wa t thou r <·onst:ull, I( h, is 1-:i w:i( t­

hollrs Jl<'l' t'l'\'Oiltl ion of tlw dis1·, or 
111111 t ipil's t IJt·rcof for c:wil SO() w:l! t s 
nominal r:ll i11g. 

Tit is l!r>lliill:d r:ll ing i:; I '"'"d on t IH· 

nolninal rated current :11HI lOll 1·olts or 
multiples thereof. 

The Kh 1·;tlue (hot h priman· and sec­
ondary, in the case of transformer type 
meters) is gi,·en together with othet· 
rating dat-1 on the nameplate. The ratio 
],etwcen the primary and secondary Kh 
1· :dues , when instrument transformers 
:11·r· used, is cqu:d tn the <'Otttl>ined tr:l!ls­
r�,nll:il ion r:t! i(). 

ADJUSTMENTS 

Note: It is t-c<·onltll<-'lldcd that adjust­
"'''nls should l>e done onlv ],,. tr;iined 
mctermen, as in Elect ric l'o\ver.Compan­
Jes. 

TIJC various adjustments arc as fol-
loll·s: 

· 

Full Load-:'d o1·ing iron discs below 
permanent magnets to right in(Teases 
meter speed; to left, deCI'eases it. (F 
on nameplate indicates "fast".) 

Light Load-Tum screw at sides of 
electromagnets as shown bv arrow in 
Fig. 1 "F" indicates "fastet:." 

Balance-Turn screw in front cen­
ter of meter near disc shaft to mo1·e 
i>alance plate in or out. as required. 

:\lm·ing ],alatH'C plate out. from 
electromagnet det-reascti torque. Bal­
ance pl:l!es sllnulcl lw mo1·ed to maxi­
nlUill torque position before balancing 
clements. 

Power Factor- 1\d just ment is oh­
t:tincd l1y <'h:tnging t.he resistance of 
the power fad or adjusting loops lo­
,·atcd under micarta cm·er which is lo­
,." ll'rl l>l'llll\' the n:lllll'plate, as shmYn 
111 Fit:. 1. '1'\u· :Hl.iust ing lonps :trt� iden� 
t if'tl'd :1�� to elect rottl:tgllL'lS ll\· llot;t-
1 ions U (upper), I. (lower), ·:111<1 :\I 
(Jltiddlc, l()r 3-elenH'Ill tlleters) as are 
:tlso the indic:ttor l:tn1ps. ln<Tt'�tsing 
the loop resistance illlTL'ases the speccl 
on lagging power factor sing-le phase 
test circuit ancl vice \'ersa. 

CALIBRATION PROCEDURE 

General information on meter testing 
is quite fully co1·erccl in the Electric:li 
:\lctermen's l-landhook, !�clition 4 l'u!J-
1 ishcd hy Edison l·:lcct ric I nstit utc. 

It is not intr·ndr·d in tIt  is in s trut'( ion 
lr-:dkt. to dupli<·:l!t• or :il>str:ll't tltc in­
formation given in the above literature. 

The following information is ofiet-ed 
with a view to establishing the best order 
of procedure for calibration. 

A. Preliminary Calibration 
Usc a single-phase c ircLtit of the fre­

quent')' and 1·oltagc specified on name­
plate. 

I. Rcnlm't' " "'' potenti:il t·rr·r·p prr·sr·nt. 
in t'ach eienfl•nt i>y nllll'ing tltr· light.lo:11l 
:11ljutiter, and :q>plving rated I'Oitagc 
onlv to the eiellll'nt i>ein1: tested. www . 
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H'cstingi/0/ISC s,c•i/c!tboard 7'yj;c ll'ut//I!JIII' :lle!cr 

2. Adjust c:1ch single element to the 
,;ame speed :tl unity power iartor. lOW:;, 
load b\· :tdjusting phase balancers. This 
:n«y ahr, be dom' l>y lnwking t11·o clr­
JIWJJt�; :iL a tiltH·. \\'JlC'Il :;!:JrLi!l�� wit J1 
:tit unc:tlilJraLcd llteler it. is prdcr:tl,)(' to 
set all balancers in maximum torque po­
sition ::�nd adjust b�· mo\·ing only the 
babncers of the faster element or ele­
ments. All potential coils shotlld be ener­
gized at mled voltage for this ancl all 
succeeding tests. 

3. Calilmlle one of the clement s  to 
!0015;1 rq�i:-;tr;tLi(JIJ :1t 1111il.v llf)\\'('1' f:wtt,r, 
J(J(J'/,1 Jo:t<J i>y :tdjtt::l.ilt;: lit<• JH'I'Itl:tiH'Iti. 
Jll:tgJJd .. 

·l. Adjust each element to 1 00';/;1 reg­
istration at 50'/r: lagging power factor, 
100% load by adjusting the length of the 
power factor loop. 

-'· Recheck each element on unit\' 
power factor ancl readjust IJ\· means of 
the pl1ase lJalannTs, i( necc,sary. 

B. Final Calibration 

1. Connccl the current ,·oils in series 
anrl the potcnti:d coils in par:tlk-1, :tnd 
<::tliin·:rtc to 100'.; n·,:islr:ilion :rl tll>it\· 
powc·r t':wlor·, lOW:;. '"'"! I>\· :rdtw.li11.1.: 
the permanent magnets. 

2. Check combined elements at SO";. 
lagging power factor, 100% load. If ttn­
satisfactory, repeal tests, I >cginning 11·it 11 
(A-3). 

3. Check com!Jined c·lcmcnts :tl. unit\· 
]lO\\'Cr f:wtor, 51;;, load. J\diusl h\· lllO\:

_ 
itlf� t':wil ligltl lo:HI :tdjtt:�\('l':qq)n):.:itJt:Jit'­
ly tJH• :;:ttlll' :ttl\0\llll.. 

·1. Rc'<'ite<'k ,-oinl>incd cit-Jlll'lll:; :rl 
unity power factor , 1 00'·; lu:td; ;;ntl, if 
necessary, adjust by nw:tns of t lw pcr­
mancnt magnet. 

5. lf :1 rcadj11stment 1\·as nc·c ·c";;n· , 
rc-cilc<·k .'i'' ;. lo;td as in (13-.\). 

6. Seal the meter. 

�---51__3 ___ � -23;; -;� 7 !6 

I. 1,., T/,o'l i-1+1"" I 

. 1.90 -JcTcrm.screws t studs j-20!1ounting screws & studs 
!t··, 

rr 1118 

.�----------, ... 

Use screws mr thin panels 

t-r--- 7l?---++ ,--,., '-'·' 

REPAIR AND RENEWAL PARTS 

Repair work can be clone most satis­
factoril\· at the fact on·. Ho\\'C\"CJ', intcr­
ch :t ngc:-thle rep:tir p:tri� l':ITl he furni:-;hed 
as desired. \\'lll'nurdcring p:trts, dcS<Tihc 
the part \\'anted and gi\·e the identifica­
tion data as on the nameplate. 

If a meter is to be returned to the fac­
tory· for repairs, obtain a return material 
tag from the !ocnl sales otlice so that t he 
shipment m:1y he prom ptly iclcntiticd at 
I he f:u· t OI'\', 

PATENT NUMBERS 

Thi' apparatus is nwnufal'lured under 
one or more of the follo11·ing patent mun-
1 >CrS: 

1 ,691 ,35+ 

I ,783,5+7 
1.7'!8,71 () 
1,8 10,028 

71{ 
! 

,� �6;�81\ /:r17r 
1 gPonPI 

14/ 

2,25-t.\!20 
Rc. 17,69+ 

FIG. 2--0t'TU:-.<E, PnoJEcno:--; I\·foJ::-.:TI:-.a;, J­
Eu-:.\11·::-.:·J M r-:·rr·.IL Eith•:r drill only holes lltlm­
lwn:d :!S Jwr crJlllH'CLion rli;li;r;1111 or cnl nTI 
an;'tJI:H· hoi('•; :1:. irJdicoll.t·d J,y dott•·d lirw�. 

Ftc. Ot·Tr.r:-.:r·:. Pr.t:<;-t:--:. 3-Eu-::-.n-::--;r Fu;sn .\lol·:-,:·,r:--;c; :.ft·TI·:IL :\'t':\llii<R \;o.;J, LOL\l'Jo:\ 
11J· Tu..:.\rt:-.·.\I.S .\S r·r-;r� ('u;-.;.�r·•·rtiJ"\;' ])J,\I;tL\.\1. 

Pol�nlral Trans. WhC'n Used ConnC'C.l('cl As Shown ilt'low 

Frc;, S TYr•r·. (�!{-,{ \\·_,, tllot'l< I\tr�tt·:R 
3 I'JJ.\Sr· .. t- \\'tRr·. '' r r 11 Tt�.\:-\�HJRl\Jt·:Rs. 

(!)\\'(;, 2-,\.<12.\.ll 
FH;, (J---·TYI'E CB-3 VAHIHH'It �ll·:I'ER, 

PH.\SE, -1-\Vi RE \\'1 rll TR.\;..;SH>JDtERS. 
(D\\'G. 2·A-9l..l.l) 

Westinghouse Electric & Manufacturing Company 
\\' ('�.1 lll;'ht Jusc I 'rc:�:-. 
Prinll:d i11 lT .S.A. ( 10 ·U) Meter Division, Newark, New Jersey www . 
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I.L. T-42-104* 

"\\estiUShouse 
SWITCHBOARD TYPE W A TTHOUR METER 

TYPE CB-3 

3 Torque 
Balance 
Adjustments 

Power 
Factor 
Adjustments 

INSTRUCTIONS 

3 Light Load 
Adjustments 

Full Load 
Adjustments 

Fig. 1 
GENERAL 

The Type CB-3 watthour meters con­
sist of three 2-wire meter elements. Self 
contained and transformer types are used 
to meter 3-phase, 4-wire star connected 
circuits. The transformer types are also 
used to totalize combined 3-phase, 3-
wire and 1-phase, 3-wire loads or com­
bined 3-phase, 3-wire and 1-phafe, 2-
wire loads. 

The cases are similar in appearance to 
tl10se of the \V estinghouse standard re­
lays, and are of either the front of board 
or semi-flush type. 

Note: 

This Instruction Leaflet pertains only 
to the type in the title, and furnished as 
part of a complete equipment. For gen­
eral instructions on ail Type CB meters 
see I.L. 42-104.1, copies of which are 
obtainable at request from the 1\leter 
Di \·ision or through the District Offices. 

CONSTRUCTION AND OPERATION 

The CB-3 meter contains the stand­
ard watthour meter elements and reg-

*Supcrsecles I. L. 3572 

isters mounted in switchboard type cases· 
The ends of the terminals are driiied and 
tapped to accommodate either screws 
for close connection wiring or studs for 
thicker panels. 

The covers are of glass and held to 
the base by cover studs and mountings. 
A standard wire seal is passed through 
the cover-stud nuts for sealingthemeters. 

Due to the use of a bail in the lower 
bearing, no lubrication is necessary. 
Seal eel in the top bearing is a lubricant 
wh'ch continuously oils the pin. Poten­
tial imlicating lamps are operated by the 
electromagnets and show that the poten· 
tial circuits are energized. 

CALIBRATION 
i\leters are calibrated at rated current 

and 120 volts or multiples thereof, with 
a fuii load speed on single-phase test of 
30 rpm. on ail meters. 

CONSTANTS 
The watthour constant, Kh, is Ya watt­

hours per re\·olution of the disc, or 
multiples thereof for each 500 watts 
nominal rating. 

This nominal rating is based on the 

nominal rated current and 100 volts or 
multiples thereof. 

The Kh value (both primary and sec­
ondary, in the case of transformer type 
meters) is gi\·en together with other 
rating dat 1 on the nameplate. The ratio 
between the primary and secondary Kh 
\·alues, when instrument transformers 
are used, is equal to the combined trans­
formation ratio. 

ADJUSTMENTS 

Note: It is recommended that adjust­
ments should be done only by trained 
metermen, as in Electric Power Com pan-
tes. 

The various adjustments are as fol­
lows: 

Full Load-1\foving iron discs below 
permanent magnets to right inc-reases 
meter speed; to left, decreases it. (F 
on nameplate indicates "fast".) 

Light Load-Turn screw at sides of 
electromagnets as shown by arrow in 
Fig. 1 "F" indicates "faster." 

Balance-Turn screw in front cen­
ter of meter near disc shaft to move 
balance plate in or out as required. 

]\loving balance plate out from 
electromagnet decreases torque. Bal­
ance plates should be moved to maxi­
mum torque position before balancing 
elements. 

Power Factor-Adjustment is ob­
tained by changing the resistance of 
the power factor adjusting loops lo­
cated under micarta cover which is lo­
cated below the nameplate, as shown 
in Fig. 1. The adjusting loops are iden­
tified as to electromagnets by nota­
tions U (upper), L (lower), and 2Vl 
(middle, for 3-element meters) as are 
also the indicator lamps. Increasing 
the loop resistance increases the speed 
on lagging power factor single phase 
test circuit and vice versa. 

CALIBRATION PROCEDURE 

General information on meter testing 
is quite fully covered in the Electrical 
l\Ietermen's Handbook, Edition 4 Pub­
lished by Edison Electric Institute. 

J t is not intended in this instruction 
leaflet to duplicate or abstract the in­
formation given in the above literature. 

The foiiowing information is offered 
with a view to establishing the best order 
of procedure for calibration. 

A. Preliminary Calibration 
Use a single-phase circuit of the fre­

quency and voltage specified on name­
plate. 

1. Remove any potential creep present 
in each element by moving the light load 
adjuster, and applying rated voltage 
only to the element being tested. 
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Westinghouse Switchboard Type Wattl1011r Jfeter 

2. Adjust each single element to the 
same speed at unity power factor, 100% 
load by adjusting phase balancers. This 
may also be done by bucking two ele­
ments at a time. \Vhen starting with 
an uncalibmted meter it is preferable to 
set all balancers in maximum torque po­
sition and adjust by moving only the 
balancers of the faster element or ele­
ments. All potential coils should be ener­
gized at rated Yoltage for this and all 
succeeding tests. 

3. Calibrate one of the elements to 
100% registration at unity power factor, 
100% load by adjusting the permanent 
magnet. 

4. Adjust each element to 100% reg­
istration at 50% lagging power factor, 
100% load by adjusting the length of the 
power factor loop. 

5. Recheck each element on unitv 
power factor and readjust by means of 
the phase balancers, if neceEsary. 

B. Final Calibration 

1. Connect the current coils in series 
and the potential coils in parallel, and 
calibrate to 100% registration at unity 
power factor, 100% load by adjusting 
the permanent magnets. 

2. Check combined elements at SO% 
lagging power factor, 100% load. If un­
satisfactory, repeat tests, beginning with 
(A-3). 

3. Check combined elements at unitv 
power factor, 5% load. Adjust by 1110\;_ 
ing each light load adjuster approximate­
ly the same amount. 

4. Recheck combined elements at 
unity power factor, 100(:';, load; and, if 
necessary, adjust by means of the per­
manent magnet. 

5. If a readjustment was necessary, 
re-check 5% load as in (B-3). 

6. Seal the meter. 

1-------,�-s/t . !90-32Term.screwsJ studs j-20!1ounting screws &studs 
r!-- '-

/Dia.Dnll fnr fhicl\ panels 

--------,ril.., 

REPAIR AND RENEWAL PARTS 

Repair work can be done most satis­
factorily at the factory. However, inter­
changeable repair parts can be furnished 
as desired. \Vhen ordering parts, describe 
the part wanted and give the identifica­
tion data as on the nameplate. 

If a meter is to be returned to the fac­
tory for repairs, obtain a return material 
tag from the local sales office so that the 
shipment may be promptly identified at 
the factory. 

PATENT NUMBERS 

This apparatus is manufactured under 
one or more of the following patent num­
bers: 

1, 798,710 

1,810,028 

2,254,920 

Re. 17,694 

FIG. 2-0PTLJ:"fE, PROJECTIO:"l" ::\1ou�TI:\"G, 3-
Eu�l\IF:KT ME·rER. Either drill only holes num­
bered cs per connection diagram or cut rect­
angular holes as inOicated by clotted lines. 

FIG. 3--0lJTL1NE. PLt·r.-IN, 3-ELE?.IE:--;T FLUSH 
::viotrNTING J\.1ETER. ::.JPl\IBER AXD LocATIO=" 
oF TERl\11:--<ALs As PER Co��Ecno:-r DIAGRAM. 

'g 
3----�----�N�eu�t�ra�1 ________ __ 

FIG. 4-TYPE CB-3 WATTHOUR METER, 
3-PHASE, 4-\YIRE, SELF-CO::-.l"TAI::-\ED. 

(DvVG. 2-A-9253) 

Demand Motor and Reactor When Used 
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Potential Trans. When Used Connected As Shown Below 

FIG. 5-TYPE CB-3 W.HTIIOOR METER 
3-PIIASE, 4-\::�/IRE WITH TRAXSFORi'viERS. 

(DWG. 2-A-9253) 

FIG. 6-TYPE CB-3 VARHOUR METER, 
3-PHASE, 4-\VIRE WITH TRANSFORMERS. 

(DWG. 2-A-9253) 

Westinghouse Electric & Manufacturing Company 
\Yestinghouse Pn:ss 
Printed in U .S.A. (10-43) Meter Division, Newark, New Jersey 
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