SWITCHBOARD

INSTRUMENTS

AC Wattmetel‘s NOﬂ'ISOlated (cannot be used with external Phase Shifter for Vars)
Rating (Amperes) |  Rating (Volts) | Scale | AB-40CatNo. |  AB-16Cat No.

Single-Phase/2-Wi re, 1-Element, Transforme r-Rated, 50/60 Hz

5 120 | 10321 AEE | 12121 AEE
3-Phase/3-Wi re, 2-Element, Transforme r-Rated, 50/60Hz

5 120 10322 AEE 12122 AEE

5 240 10322 CEE 12122 CEE

5 480~ 10322 DEE N

5 600* 10322 EEE N
3-Phase/4-Wi re, 2'JElement, Transforme r-Rated, 50/60Hz, (Voltage balanced)

5 69 10325 F 12125 F

5 120 10325 AEE 12125 AEE

5 240 10325 CEE 12125 CEE
Instruction  Book: 4555K26P0701, Outline Dimensions: See page 23

Order by description. Specify CT (Current Transformer) and/or PT (Potential Transformer) ratios if used and scale desired.

* UL version in short case,non-UL version in long case.
Sixth digit signifies pointer deflection (1-zero-left, 2-zero-center).

Varmeters are usually zero-center and scaled for half the scale values of the accompanying wattmeters.

Example: If the Wattmeter

Var m et ers (Voltages must be balanced for all polyphase Varmeters)

is scaled 0-100 Kilowatts, the Varmeter is scaled 50-0-50 Kilovars.

Rating (Amperes) |  Rating (Volts) | Scak | AB-40 Cat. No. | AB-16 Cat. No.

Single-Phase/2-Wi re, 1-Element, Transformer Rated, 60Hz

5 120 10331 AEE 12131 AEE

5 120 103 762 A EE * 121 762 AEE*
3-Phase/3-Wi re, 2-Element, Transforme r-Rated, 50/60Hz (Cannot be used with Exte rnal Phase Shifter)

5 120 10328 A 12128 A...

5 120 103 812 A EE ¥ 121812 A...¥
3-Phase/3-Wi re, 2-Element, Transforme r-Rated, 60Hz For Use With Exte rnal Phase Shifters

5 120 10332 AEE 12132 A

5 120 103772 A ... * 121 77 2 A*
3-Phase/4-Wire, 2'Element, Transformer-Rated, 50/60Hz (Cannot be used with External Phase Shifter)

5 208 H 10329 B... 12129 B...

5 _ 208 H 103 742 B.... s 121742 B....s
3-Phase/4-Wi re, 2'tElement, Transforme r-Rated, 60Hz For Use with External Phase Shifters

5 120 10334 AEE 12134 A ..

5 120 103792 A ..* 121792 A ..*

Instruction  Book: 4555K27P0701, Outline Dimensions: See page 23

Order by description. Specify CT (Current Transformer) and/or PT (Potential Transformer) ratios if used and scale desired.
Used for 0-Center when calibrating watts are lessthan +380.

Used for 0-Center when calibrating watts are lessthan +658.
Used for 0-Center when calibrating watts are lessthan +760.
The 2'tlelement varmeters used on 4-wire 3-phase 120V L-N systems are rated 208V because they are connected line-

*

T o K

to-line.

Sixth digit signifies pointer deflection (1-zero left, 2-zero center).

10

wiorrs 1200 S

NOTE:

See Application Guide and
Tables on the following
six pages for selection of
commonly used Watt and Var

Meters.
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SWITCHBOARD INSTRUMENTS

APPLICATION GUIDE FOR SELECTION OF
WATTMETERS AND VARMETERS

1. For polyphase applications, see Selector Tables|l-V. These
tablesdisplay complete catalog numbersfor use with com-
monly used combinations of CT and PT ratios. For single
phase applications, order by description.

For 3-wire 3-phase wattmetersrated 120 volts, 5A see TABLE
[l on page 13.

For 3-wire 3-phase varmetersrated 120 volts, 5A see
TABLE IV on page 15.

For 4-wire 3-phase wattmetersrated 120 volts, 5A see TABLE
[l on page 14.

For 4-wire 3-phase varmetersrated 208 volts, 5A see
TABLEV on page 16.

2. If scale isrequired to be higher or lower than the pre-
selected scale shown in the above tables, see TABLE | on
page 12. Choose a scale value between the maximum and
minimum shown on thistable for the combination of CT
and PT ratios. Order by description, giving CT and PT ratios

and choice of scale.

3. For transformer ratios and/or ratings not shown in the
above tables, see Scale Watts Formula on page 12. Thistable
shows minimum and maximum calibrating watts for various
applicationsand ratings.

Minimum scale = CT ratio x PT ratio x minimum CW x K
Maximum scale = CT ratio x PT ratio x maximum CW x K
Choose a scale between the maximum and minimum. Order
by description, giving rating, transformer ratios, and choice
of scale.

CPT Ratio x CT RatioQOis sometimes expressed as OTRQ
Example: If CT Ratio is400/5 and PT Ratio is 480/120; then
TR = 320.

4. Seetablesbelow for scale and legend keysto catalog
number (digits 12, 13, 14).

Key to Watt/Varmeter Scales

This table shows letter combinations assigned to end-scale values to be used for digits
12 & 13 in Catalog numberr.

Cat. Digit Cat. Digit Cat. Digit Cat. Digit Cat. Digit
12,13 Scale 12,13 Scale 12,13 Scale 12,13 Scale 12,13 Scale

AA 1 BA 10 CA 100 DA 1000 EA BLANK
AC 12 BC 12 cc 120 DC 1200 EC 1.2
AD 1.4 BD 14 CD 140 DD 1400 EE 1.6
AE 1.5 BE 15 CE 150 DE 1500 FC 125
AF 1.8 BF 18 CF 180 DF 1800 M 13
AG 2 BG 20 CG 200 DG 2000 FE 16
AH 2.4 BH 24 CH 240 DH 2400 FG 175
AJ 25 BJ 25 a 250 DJ 2500 FJ 26
AK 3 BK 30 K 300 DK 3000 GB 115
AL 3.2 BL 32 CL 320 DL 3200 GC 125
AM 35 BM 35 (e\Y] 350 DM 3500 GD 130
AN 4 BN 40 CN 400 DN 4000 GE 160
AP 45 BP 45 CcP 450 DP 4500 GG 175
AR 5 BR 50 CR 500 DR 5000 GH 230
AS 5.5 BS 55 CS 550 DS 5500 GJ 260
AT 6 BT 60 (1) 600 DT 6000 HC 1250
AU 6.5 BU 65 (eV] 650 DU 6500 HD 1300
AW 7 BW 70 cw 700 DW 7000 HE 1600
AX 75 BX 75 CcX 750 DX 7500 HG 1750
AY 8 BY 80 (% 800 DY 8000

AZ 9 Bz 90 cz 900 Dz 9000

Key tO Wat'[/\/al‘m eter LegendS This table shows letters assigned to inner scale legends to be used for digit 14 in Catalog number.

Digit 14 Wattmeter s Varmeters Digit 14 Wattmeter s Varmeters Digit 14 Wattmeter s Varmeters
A None None D AC Megawatt s Megavars G AC MW/ Var* s N
B AC Watts Vars E AC Watts/Vars* N T Percent Horsepower N
C AC Kilowatt s Kilovars F AC KW/Var* s N u Horsepowe r N

*For wattmeters that are to be used with phase shifting transformer for measuring vars.

S Standard Legends AC Kilowatts/Kilovars and AC Megawatts/Megavars

YOKOGAWA
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SWITCHBOARD INSTRUMENTS

TABLE |

Selection of Wattmeter Scales

(AB/DB-40/16 have a maximum of 4 digits as standa rd.)

PT PRIMA RY VOLTAGE
cT
Scale Primar y 240 480 600 2400 | 3600 | 4200 | 4800 6000 | 7200 |12000 | 14400
Selectio n Current
Normal 25 10 20 25 100 150 175 200 250 300 500 600 A
Max 15 30 35 150 200 250 300 350 450 750 900
Min 8 16 20 80 120 150 160 200 250 400 500
Normal 50 20 40 50 200 300 350 400 500 600 1000 1200
Max 30 60 75 300 450 500 600 750 900 1500 1750
Min 16 35 40 160 250 300 350 400 500 800 1000
Normal 75 30 60 75 300 450 500 600 750 900 1500 1750
Max 45 90 100 450 650 750 900 1000 | 1200 2000 2500
Min 25 50 60 250 350 400 500 600 700 1200 1500
Normal 100 40 80 100 400 600 700 800 1000 | 1200 2000 2500
Max 60 120 150 600 900 1000 1200 1500 | 1750 3000 3500 2
Min 35 65 80 350 500 600 650 800 | 1000 1600 2000 ¥
Normal 150 60 120 150 600 1000 1000 1200 1500 | 1750 3000 3500 2
Max 90 175 200 900 1200 1500 1750 2000 | 2500 4500 5000 ¥
Min 50 100 100 500 700 800 1000 1200 | 1500 2500 3000
Normal 200 80 150 200 800 1200 1500 1500 2000 | 2500 4000 5000
Max 120 200 300 1200 1750 2000 | 2000 3000 | 3500 6000 7000
Min 65 125 160 650 1000 1200 1200 1600 | 2000 3500 4000
Normal 300 120 250 300 1200 1750 2000 | 2500 3000 | 3500 6000 7500
Max 175 350 450 1750 2500 3000 | 3500 4500 | 5000 9000 | 10Mw
Min 100 200 250 1000 1500 1600 | 2000 2500 | 3000 5000 6000
Normal 400 150 300 400 1500 2500 3000 | 3000 4000 | 5000 8000 | 10Mw
Max 200 450 600 2000 3500 4000 | 4500 6000 | 7000 |12Mw | 14Mw
Min 120 250 350 1200 2000 2500 | 2500 3500 | 4000 6500 7500k
Normal 600 250 500 600 2500 3500 4000 | 5000 6000 | 7500 12 5
Max 350 700 900 3500 5000 6000 | 7000 9000 | 10Mw 17.5 20
Min 200 400 500 2000 3000 3500 | 4000 5000 | 6000 10 12
Normal 800 300 600 800 3000 5000 5000 | 6000 8000 | 10Mw 15 20
Max 450 900 1200 4500 7000 8000 | 9000 | 12Mw | 12Mw 20 25
Min 250 500 650 2500 4000 4500 | 5000 6500 | 7500 15 15
Normal 1200 500 1000 1200 5000 7500 8000 | 10Mw 12 15 25 30
Max 700 1200 1750 7000 | 10Mw | 12Mw | 12Mw 175 20 35 45
Min 400 750 1000 4000 6000 6500 | 7500 10 12 20 5 o
Normal 1500 600 1200 1500 6000 | 10Mw | 10Mw 12 15 17.5 30 35 g
Max 900 1750 2000 9000 | 12Mw | 15Mw 17.5 20 25 45 50 &
Min 500 1000 1000 5000 7000 8000 10 10 15 20 25 g’
Normal 2000 800 1500 2000 8000 12 15 15 20 25 40 50
Max 1200 2000 3000 | 12Mw 17.5 20 20 30 35 60 70
Min 650 1400 1600 6500 10 12 12 16 20 35 40
Normal 3000 1200 2500 3000 12 17.5 20 25 30 35 60 75
Max 1750 3500 4500 175 25 30 35 45 50 90 100
Min 1000 2000 2500 10 15 16 20 25 30 50 60
Normal 4000 1500 3000 4000 15 25 30 30 40 50 80 100
Max 2000 4500 6000 20 35 40 45 60 70 120 140
Min 1200 2500 3500 12 20 25 25 35 40 65 75 Y

Scalevalues for 3-wire / 3-phase (120 volts, 5 ampere) For 4-wire / 3-phase multiply by 2. For single-phase divide by 2. Note: PTPrimary Voltages shown are the line to neutral value

for 3-phase / 4-wire circuits.

Scale Watts Formula:

The limits of full-scale values depend upon the rating of the instru-
ment and the current and potential transformer ratios used.

In order to determine whether the desired full-scale value iswithin
limits, the following calibrating-wattsformula and table are used. If
the calibrating watts value fallswithin the range shown in the table
for the instrument rating, the scale is acceptable.

Calibrating WattgHement _ Desred full-scale value in watts or vars
cw (PT Ratio) x (CT Ratio) x K

Where K =1 for 1-phase/2-wire circuits
K = 2 for 1-phase/3-wire, 2-phase/3-wire, 2-phase/4-wire, 3 phase/3-wire circuits
K = 4 for 3-phase/4-wire circuits
Except K = 1.1547 for var models (10328 N & 103812 N 10329 N & 103742 N )

12

STANDARD CALIBRATING WATT RANGES FOR 5A 120V RATING

Model Zero Left Zero Center s

or Center Low Cal Watts
Watt or Var (except below) 380N 760 190 N 760
2el. Var 10328 N & 103812 N 658 N 1316 329 N 1316
2'tJel. Var 10329 N & 103742 N 760 N 1520 380 N 1520

* Other Voltage & current ratingswill be proportional
s End scale values

Note 1: For 10329 and 103742 (2'élement varmeters only) Catalog Number Digits 8, 9, 10 are one-

half () the CW (.. calibration current) as calculated using K = 1.1547

Note 2: The congtant K may differ for various Gshort-cutOmethods of metering watts or vars.
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INSTRUMENTS

SWITCHBOARD

MINOZT MINOOT MINO9 MINOS MNOY MINGE MINOE MINOZ MM000S MM000¥ MX0002 (T:0001)
aoo/na avolnad aigaznay adgznad anaznad awgznay axasnay asg.nad odaznad oNaznad 29a.snad /000
MINOOT MINOS MINOS MWOY MINZE MINOE MNFZ MWN9T MM000¥ MM00Z€E MM009T (1:008)
avo/dad aAaLnay adg/4a ana.znad aiaznad axglad aHaznad aH./nad oNaznad o1aznad J3H.LNaY 6/000¥
MINOL MINO9 MINGE MWOE MYZ MIOZ MWST MIWZT MM000€ M)00¥Z MM00ZT (1:009)
ama/ssvd algaznay angaswd axasnay aHaznad asasrox Ma.Na aog.nay oMazngad JHazNad 20a.nad G/000€
M09 MINOS MINOE MINSZ MINOZ MWG'ZT MWST MINOT MM)005Z M)000Z MX000T (T:009)
aigznay aug.nad axaznay ardZngad asaznad asd.nad @@a.nay ava/nad oraznad 29asnad ovaznad 6/00G2
MINOS MINOY MIATZ MWOZ MINIT MIAYT MWZT 0008 0002 MM009T 008 (T:00%)
adg/4a anaznad aHaznad asg/nad @H.nad aaaznad @og.nad JAQLNGY 29a.nad J3H.LNaY 2A0LNaY §/0002
MINGE MINOE MINST MWST MWZT MINOT MX0006 MY0009 MM00ST MM00ZT 009 (T:00€)
anasvd axaznay a.nad a@a.nad qoga.nad avasrox ozalnay 21a.nay o3aznay 20a.nad 210/nay G/00GT
MINOE N4 MINST MIWZT MMOT 0008 MM000Z MM000S MM00ZT MM000T MM00S (1:072)
axa4ay aHaznad @940 aod.nad avazdad JAQLOX oMASV odazdad J0aznad ovazdad 2H0/Ha 6/002T
MITZ MINOZ MINZT MIOT 0008 MY000Z Y0009 MM000¥ MM000T 008 MMO00Y (1:002)
aHa.nad asaznad aog/nad ava/nad 2AQLNGY omaznad oLaznay oNaznad ovasnad 2A0LNaY ONOZNad 6/000T
MWOZ MINIT MINOT MX0008 M0009 MX0009 MM000S MM00Z€ X008 009 MM0ZE (1:0971)
aog/dad aH.inad avazdad oAQLNEY 21A/9VX 21013 o4azdad o1a.nad 2A0LNaY 210/9VX o1Lnad /008
MWST MIZT MM000L M)0009 MY000S MM0007 MM00SE MM00YZ X009 MM00S MMOYT (T:021)
@940 aoga.nad oMASv 21asnay oMazda ONAL9X JNA/SYY JHaznad 210/naY 2H0/Ha JHOLNE /009
MIZT MINOT Y0009 MM0005 MY000¥ MM00S€E MY000€ 0002 MM00S MM00Y 00T (1:001)
aod.nad avaznad 21asnay odaznad oNaznay JWazngy oMaznad 29a.snad 2d0/Nad ONOZNad 290./nad /00§
MINOT MX0008 Y0005 MM000¥ MM00Z€ MM000€ MY00+Z MM009T MM00Y MM0ZE MM09T (T:08)
ava/dad oAdLNgY odazdad oNaznad o1asnad oAy oHaLnay J3HINaY ONOZNad o1LNnad o39.nay /00
MY000. MX0009 MM00S€E MM000€ Y0012 MY0002 M008T MM00ZT MM00E M)OvZ MM0ZT (T:09)
oMASY oLaznad JNASYY oMazngy oHALNG 290a/09X oHaznad 200.nad M0LNGY JHOLNE 200/N8Y §/00€
MX0009 MX000S MX000€ MM00SC 0002 MMOSLT MM)00ST MM)000T M)0SZ MM00Z MM00T (T:09)
21asnay odaznad oMaznad araznad 29a.nay D9H.LNa o3asnay ovaznad oroLnad 290./nad ovo./Nnad /052
Y0005 MM000¥ MM00¥Z Y0002 M009T MM00FT MM00ZT X008 MM00Z MM09T M08 (T:0%)
odazdad oNaznad oHaznad o9aLnad O3HLNGY odaznad 20aznad 2A0LN8Y 290.nad o39./nay oAdLNaY /002
MM00S€E MM000€ MX008T MM00ST MY002T MX000T MX006 009 MM0ST MM0ZT M09 (T:0€)
JNASYY oMasngy oHaznay 23asnay 20asnad 2VaroxX 2720.N8 210.N8Y 230.Nad 200/Nay 219/ G/0ST
MM00YT MX0002 MM00ZT MM000T X008 MM00Z MM009 Y00 MM)00T M08 MOV (T:02)
JHaznad 29asnad J0aznad ovaznad 2A0.NaY oMOLNad 210/n8Y ONO.ZNad ovo.Lnad 2A9LNaY ONgZnad /00T
MM008T MM00ST Y006 MM0SZ Y009 MM00S M0y MM00€E MM)SL M09 MM0E (T:51)
Haznad o3aznay o70.NaY oXoLNay 210/naY JH0L9X 2doLnay oMoLnay oxaLnay olg.nay oMaLnay G/SL
M00ZT MM000T 009 MM00S MM00Y MM0SE MM00E MM00Z MM0S M0y MM0Z (T:01)
20a.ned ovaznad 210/N8Y 240.Nay ONOLNE JNOLNGY aMLNG 290.nad odg/nay oNgnad 2949.nad /05
Y009 MM00S MM00E MM0SZ MM00Z MM)S.T MMO0ST MM00T M)SZ MM0Z MM)OT (1:9)
210.naY 240Ny oMoLNGY 200LNa 290.Nnad 299./nad 230.nad ovoLNad argznay 294/nad ovasnad g/Se
(T:021) (T:0071) (1:09) (1:09) (T:0%) (1:5¢) (T:0¢€) (1:02) (1:9) (T:%) (1:2) —
0ZT/00%¥T 021/00021T 021/002. 021/0009 021/008% 021/002¥ 02T/009€ 021/00v2 021/009 0Z1/08% 02T/072 Y
OlLvY 'Ld 19
(z 01 T wouy 9 UBIQ abueyd 191usd 019z 10H) (¥91-0197) AOZT VS Jolowpepy  (Juswsle-g) aseyd-g a1 IM-€ Jod
65005 5 b1-8 SUDIA PUIY  ““VIggEOT ON 183 Op-av 10109(9S I9])a W1Iep\
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INSTRUMENTS

SWITCHBOARD

MINOYZ MINOOZ MINOZT MINOOT MINOS MINOL MINO9 MINOY MINOT M0008 Y0007 (T:000T1)
aHoLNgd asoLngd aooLnad avoLngd aAga.nad amazngy algnad anazngd avasngy JAdLNEd oNazned /0005
MINOST MINO9T MINOG MINO8 MINO9 MINOS MINGY MINZE 0008 0009 MM002E (T:008)
@OLOVX @9y aza/ovx arasngd ala/ovx a4a.von ada/9vX aigLnay JAdQLNG 21A/9vX 27aLnad /0001
MINOYT MINOZT MINOL MINO9 MINGY MINOY MINGE MINYZ 0009 MM00SY MM00VZ (1:009)
s aoo.nad ama/isvd ala/nad ada/9vX anarox anasvd aHaLNgy olazned 2dazovx oHazngd /000€
MINOZT MINOOT MINO9 MINOS MINOY MINGE MINOE MINOZ X000 MX000¥ Y0002 (T:009)
aooLnay avoLngd alazngy adasnad anazngy awazned aaznad asa.ngy oMaLngy oNaznad 29a.ngy §/005¢
MINO6 MINOS MINGY MINOY MINZE MINGZ MINZ MIN9T MM0007 MY00Z€E MY009T (T:00%)
aza/ovx argLngy adga.9vX angznad aiaLnad arg.von aHaLnay aH.ingy oNazned o1aLnad J3HLNE /0002
MINOL MINO9 MINGE MINOE MINYZ MINOZ MINST MINZT X000 MM00VZ MM00ZT (T:00¢)
amassvd alg/.nay awasvy axazngd aHaLNgy a9a/rox 9.y @oa.nay oMazned oHazngd 20a/ngd G/00ST
MINOS MINGY MINSZ MINYZ MINST MINOT MIYT Y0006 MM00VZ MX008T X006 (T:0t2)
Qua/HaL adg/9vx arg/ZHaL aHaLngy @a.9vX QHIOX aaasvy 22AL9VX JHaLNay 2HALOVX J70/9VX 5/002T
MINGY MINOY MIYZ MINOZ MINOT MINYT MINZT MM0008 Y0002 MY009T Y008 (T:002)
adga.9vX angznay aHg/nay asg.ned aHngy aaangd aoa.nay 2AQLNE 29a/nad J3HLNE 2A0LNE /000T
MINSE MINZE MINST MINIT MINZT MINOT 0006 0009 MX009T MM00ZT 009 (T:0971)
anazscin alasned ®=a9VX aH.nad @oa.9vX avasvon 2ZAL9VX 21a/9vX J3HLNE 20A/9VX 210/9VX /008
MINSZ MINKZ MINYT MINZT 0006 MX0008 M000L 005y MM00ZT X006 MM0SY (T:021)
arazHaL aHa.nay aas/svy aog.ned 2ZAL9VX JAQLLOX IMA/SYY 2da/ovX 204/ngy IZ0L9VX 2dOLOVX /009
MINYZ MINOZ MINZT MINOT Y0008 Y0002 Y0009 Y000 MM000T Y008 MO0 (T:00T)
aHasngy asa.nad aoa.nad avasngd oAQLNEY omazsngd 21azned oNaznad ovasnad 2A0LNE INOLNEY /005
MINST MINOT Y0006 Y0008 0009 MM000S MM00SY MM002E MM008 X009 MM0ZE (T:08)
a.9vX NS 27AL9VX oAaLNgd 21A/9VX 24AL¥oN 2da/9VX 21008y AN 210/9VX 20N /007
MINYT MINZT Y0002 Y0009 MM00SY 0007 MM00SE MM00YZ 009 MM0SY MOYZ (1:09)
aasg/svy aoa.nad IMASVY 21a.nay 2da/ovX ONALOX JNaiSV oHanad 210/nad 2dOLOVX OHOLNGY /00€
MINZT MINOT MM0009 MM000S Y0007 MY00SE MM000€E Y0002 MM00S MYO00Y MY00Z (T:05)
aoa.nay avasngd olazned aMasngy oNaLngd oNaznay oMaznay 29anad MoLNY INOLNEY 290.N8d /052
MY0006 MM0008 MM00SY Y0007 MM002E M00SZ MM00YZ MM009T M0 MM0ZE MM09T (T:01)
2ZAL9OVX oAaLNG 2dalovx oNazngy o1anay a0aLvon oHaLngd J3HLNa INOLNEY 20N oJ39/nad /002
Y0002 MM0009 MM00SE MY000€E MM00YZ MM0002 M008T MM00ZT MM00E MOYZ M)0ZT (T:0€)
IMASYY olazngd JNASV oMazngd oHanad 29droX oHaznad 20a/ngy oMoLNad JHOLNGY 200.N8 G/0ST
MY00SY MM000Y MM00VZ MY000Z MM009T MM00VT M00ZT X008 X002 MM09T )08 (1:02)
2dazovx oNazngd oHanad 29anad J3H.NSY oaaznad 204aLngy 2A0LNEY 290.Ngy 239./n8d oAdLNad /00T
MY00SE MM000€E MM008T MY00ST MM00ZT M000T M006 MM009 MMOST MMOZT M09 (T:91)
oNasw oMalngd oHazngd o3asngd 20a.nay 2VAL9X o20.na 210/ned J30LNa 200.N8d ola/ngd G/S.
MY00vZ MM000Z MY00ZT MY000T 008 MM00L 009 Y007 MM00T M08 oY (T:01)
OHazngy 29a.ngd 200Ny ovaznad JALNEY IMOLNGY 210/nad INOLNGY oVoLNG oAdLNEd oNaLNGY 5/0S
MY00ZT MY000T Y009 Y005 MM00Y MM0SE MM00E M)002 M0 MOy )0Z (T:9)
20aLngy ovasnad foYleYAg=Y MoLNay INOLNGY JWoLNed 2M0LNSY 290./NgY ougLnad oNaLNgY 299.ngy §/52
(T:021) (T:001) (T:09) (T:09) (T:01) (1:5¢) (T:08) (T:02) (1:9) (T:9) (1:2) —
02T/0071T 021/000ZT 021/002. 021/0009 0Z1/008% 021/002% 02T/009€ 021/007C 021/009 02T/087 02T/0v2 oIl
OILVY 'Ld 19
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INSTRUMENTS

SWITCHBOARD

HYANO9 HYANOS HVANOE HYANSZ HYANOZ HYAING'LT UYAINST JYANOT HVYAN00SZ HVYAN000Z HVYAN000T (1:000T)
ala.cvl Qug.rvlL aMa/rvl arg/rvi asg/rvi as4/viL @a.0vL avasrvi orascvl 290a.rvL ovasvl 6/0005
HYANOS HYANOY HVANSZ HYANOZ HYAINIT UYAINST HYANZT HVAINS HVYAN000Z HVYAM009T dVAN008 (1:008)
aya.04n ang.rvi ard/r4n asa/rvl QH.rvL @39.99M aog/rvi AAVICYL 0901 OFH.CVL JA0/0VL G/000%
HVAINGE HVYAINOE UVYAING'LT HVYAINST JVYANZT HVYAINOT HVYAING JVYAINI HVAN00ST HVAN002T HYANM009 (1:009)
anazsys axasevl as1.0vs a3arve aog./rviL avazHad azvirvl aLv/evl 23asrvl 20Q/CVL LD/0VL G/000€
HVANOE dYANSC HVANST AVANSZT JYANOT HVAINS UYAING L HYAING HVYAN0SZT HVAM000T JVAN00S (1:009)
axa/vL arg/rvi @auvlL aod/rvl avasrvi AAVLNN axvrvl Qiv VL D0H/CVL ova/vl 240/0VL 6/0052
UVANSZ JVANOZ JVANZT JVAINOT JVAINS AVANL HVYAINI JVANM000Y HVAM000T JVANM008 AVAN00Y (T:00%)
arg/r4n asg.rvi aoa/rvl avasrvl AAv.CvL AMVVL aLv/evi ONQZrVL ovasrvL JAD/LVL ONO/CVL 6/0002
UVAWS LT UVAWST HYANG dVANS'L HVAINI HVYAINS HVAN00SY HVANM000€ HVAN0SL dVAN009 dVAN00E (1:00€)
as4.0vs a3a.rvl azvievl axvievi aLv/evl QIV.ZHAY 2dasrvl oMaLvL IXJLLVL 2LD/0VL IMOLCVL G/00ST
HVYAINGT HYANZT JVAING L JVAINI HVAINS HYAN000Y HVYANM00SE JVYANM00SZ JVANM009 JVYAN00S JVAN0SZ (1:072)
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INSTRUMENTS

SWITCHBOARD

AVAINOZT HVAINOOT IVAINO9 HVAINOS HYANOY dVAINGE YVAWNOE HVANOZ HVAN000S HVAN000Y HVAN000Z (1:0001)
ao0LdMY avoldmy alg.dmy Q9/dMY aNaZdMy ANgLdMY axaldmv asg/dmy 24AdMY ONALdMY 290A/dMY /0005
JVANOE HVANOS AVAINGY JYANOY HVANZE AVANSZ HVANYZ HVAWIT dVAN000Y dVAN00ZE HVAM009T (T:008)
aza.os) aAgldMmy adg.08M anNgZdmy aa.dmy argLvie aHazdmy Q@HIdMY ONALdMY 21aLdMY OFHLdMY S/000%
AVAINOL JVAINO9 AVAINSE HVAINOE HYANYZ dVANOZ HYANST dVANZT dVYAM000E AYAN00YZ dVAN00ZT (1:009)
amassNy alg/dmv QWg/SNY aMgdmv aHaLdMY asgamM HaLdMY aog.dMmy ONALAMY OHALdMY 20A.dMY §/000€
JVAINO9 IVAINOS AVAINOE AVAINSZ HVANOZ AVANG'LT HVANST JVAWOT dVAN00SZ dVAN000Z dVAN000T (1:009)
alga.dmy Q9/dMY adgadmy ard.dmy asgaldmy A94.dMY @9dMY avaldmy oXALdMY 29A/dMY IVALdMY /0052
AVAINGY HVYANOY AVANPZ JVANOZ JVANIT AVANPT JVANZT dVAM0008 dVAM000Z AVAM009T dVAM008 (T:00v)
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SWITCHBOARD

Optional Features for AB/DB 40, AB/DB 16

Scales

1.
2. Special marked scales

3.

4. Colored markings, lines or arcs

10.

Uncalibrated
Special legends

other than black.

. Fine line marking (approximately

twice the normal calibration marks
N maximum 150 calibration marks

. Black scale N white markings
. a) Double set of numbers N

Single set of divisions
b) Triple set of numbers N
Single set of divisions

. a) Double set of numbers N

Double set of divisions
b) Triple set of numbers N
Double set of divisions

. Zero-center scalesN

DC ammeters, DC milliammeters,
DC voltmeters, AC wattmeters and
varmeters. Not available for AC
ammeters, voltmeters

Offset-zero scale N Available for
varmeters, AC wattmeters, DC
ammeters and DC voltmeters

Ratings and Calibration

11.

12.

13.

14,

15.

Special calibration in accordance
with data supplied by customers
Calibration at any angle other
than vertical N Specify angle.
Note: DCinstruments can be used
up to a 30j tilt from vertical with-
out additional error

Terminal resistance and/or toler-
ance other than standard
tolerance (£15%)

Special sensitivities for DC taut-
band voltmeters. Standard
sensitivities are:

zero-left: 1000 ohms/volts
zero-center: 2000 ohms/volts
Special frequency calibration

a) Any frequency 25 to 400 Hertz.
b) Over 400 Hertz, consult factory.
Note: Does not apply to tempera-
ture indicators

YOKOGAWA

16.

17.

18.
19.

Double-rated voltmeters and
ammeters (includes double-
marked scaleif required). Double
ratings should be chosen to allow
a single set of divisions whenever
possible. AC ammeters can have
double rating only when one cur-
rent is double the other (e.g., 2.5/5
amperes)
Double-rated DC ammeters are
not recommended
Wattmeters & varmeters with cur-
rent coils rated other than 5
amperes.
Accuracy other than listed
Suppressed zero N Maximum
suppression 20% of scale.

INSTRUMENTS

Construction

20.

21.

22.
23.

24,
25.

26.

Weathertight case (standard on
metal case AB/DB-40, no adder.
Not available on AB/DB-16 models)
Red manual-set pointer(s) 1 or 2
(AB/DB-40 only). Adjustable over
entire scale from the front of the
instrument

Anti-glare window AB/DB-40 only
Wooden-box packaging for export
shipping

Tagging Dymotape or Paper
Optional extra-short case (overall
depth 3.41") for metal caseamps
and volts only.

Component mark for Canada. Add
QCAOto suffix of catalog number.

Standard Scale Legends

AC Volts or Kilovolts
AC Amperes, or Kiloamperes
AC Watts, Kilowattsor Megawatts
Vars, Kilovars or Megavars
Synchroscope
Power Factor
Hertz
Phase Angle
DC Volts, or Kilovolts
or Milliamperes
DC Watts or Kilowatts
Percent-Moto r-Load Current
Percent Horsepower
Degrees C
Degrees F
Degrees K
Degrees R
Kilo-Ohms
Horsepower
Percent
Percent Load
VA. In HG

% KW
Hz
FPS
KPS
YPS
CPM
FPM
IPM
KPM
RPM
YPM
CPH
FPH
IPH
KPH
MPH
RPH
YPH
PPH
PSI

LBS
PSIG
GPH
PSIA
IPS
PPS
RPM
GPM
In. H,0

The words OSpindle,00Table,® ORoll,00Motor,00TurbineO can be added to the above at no extra cost.
Also, when necessary, the multipliers, OX-10,00X-100,00r OX-10000will be added to these legends.
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SWITCHBOARD

INSTRUMENTS

Minimum and Maximum Ratings For AB/DB 40, AB/DB 16

Indicator Type Minimum Maximum
AC Voltmeter RMS 25 Hertz 1000 Hertz
rectifier 50 Volts 750 Volts
Rectifier 25 Hertz 3000 Hertz
8 Volts 750 Volts
AC Ammeter RMS 25 Hertz 1000 Hertz
rectifier 0.3 Ampere 30 Amperes
AC Milliammeter RMS 25 Hertz 1000 Hertz
rectifier 300 Milliamperes 1000 Milliamperes
Rectifier 25 Hertz 3000 Hertz
0.5 Milliamperes 100 Milliamperes
AC Wattmeter Sngle Phase 25 Hertz 1000 Hertz
1-phase 380 CW* 760 CW*
2-wire 190-0-190 Cw*
69 Volts 600 Volts
1 Ampere 10 Amperes
AC Wattmete r Polyphase 25 Hertz 1000 Hertz
3-phase 380 Cw* 760 CW*
3-wire Voltage Unbalanced 190-0-190 CW* 600 Volts
3-phase 69 Volts 10 Amperes
4-wire Voltage Balanced 1 Ampere
AC Varmete r Single Phase 25 Hertz 1000 Hertz
380 Cw*
1-phase 190-0-190 Cw* 760 CW*
2-wire 69 Volts 600 Volts
1 Ampere 10 Amperes
AC Varmete r Polyphase 25 Hertz 1000 Hertz
658 CW*
3-phase 329-0-329 CW 1316 CW*
3-wire Voltage Balanced 69 Volts 600 Volts
1 Ampere 10 Amperes
AC Varmeter Polyphase 25 Hertz 1000 Hertz
760 CW*
3-phase 380-0-380 CW+ 1520 CW
4-wire Voltage Balanced 69 Volts 600 Volts
1 Ampere 10 Amperes
Frequency Meter 2 Hertz Span
Synchroscope 50 Hertz 400 Hertz
Power-facto r Single Phase 60 Hertz 60 Hertz
Meter 120 Volts 240 Volts
1-phase 0.1 Ampere s 5 Amperes
2-wire
Power-facto r Polyphase 60 Hertz 60 Hertz
Meter 120 Volts 240 Volts
3-phase, 3-wire Unbalanced Systems 5 Ampere s 5 Amperes
3-phase, 4-wire
Power-facto r Polyphase 25 Hertz 400 Hertz
Meter 120 Volts 600 Volts
3-phase, 3-wire 0.1 Ampere s 5 Amperes
Balanced System
3-phase, 4-wire
AC Ground 25 Hertz 1000 Hertz
Detecto r 50 Volts 750 Volts
DC Millivoltmete r 50 Millivolt s 1000 Millivolts
200 Ohm/Volt 5000 Ohm/Volt
DC Voltmete r 1 Volt 750 Volts
200 Ohm/Volt 5000 Ohm/Volt
DC Microammete r Microamperes : 1000 Microamperes
DB-40-200
DB-16-300
DC Milliammete r 1 Milliamper e 1000 Milliamperes
DC Ammete r 1 Ampere 30 Amperes
Shunt-rate d 50 Millivolt s 1000 Millivolts
DC Ground 50 Millivolt s 750 Volts
Detecto r 200 Ohms/Volt s 5000 Ohms/Volts
Temperatur e 180 F | Span 250 F | Span
100C 140C
120 Volts 10 Ohms [N100 F +260 F
cu. N 73C +127C

50-600 Hertz

Calibrating watt s

18

*Applies only to 120-volt/5-ampere models; other ratings in proportion.
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Specifications, Burden Data N AC Meters

SWITCHBOARD

INSTRUMENTS

Inductance
in Henries
Type Effective or Capa- Reactive
Impedance Resistance citance in Volt - Volt - Power
in Ohms in Ohms Microfarad s amperes Watts ampere s Factor
120-Volt, 60-Hertz Potential _Circuit
Voltmeters, AB-16/40 .......... 28,100 28,100 0 0.51 0.51 0 1.0
Expanded-scale Voltmeter s . ... .. 15,400 15,400 0 0.94 0.94 0 1.0
Single phase Wattmeters*
AB-16/40 .................. 6,920 4,460 14H 2.08 1.34 1.59 0.64
Polyphase Wattmeters * ........ (Lagging)
AB-16/40
Terminal #6to #8 on 3W 3P ... 7,250 4,370 15H 2.0 1.2 1.6 0.6
Terminal #8 to #11 on 4W 3P . } (Lagging)
Terminal #2to #8on 3W 3P. ..
Terminal #3 to #11 on 4W 3P . } 105,000 105,000 0 0.14 0.14 0 1.0
Power Factor Meters, AB-16/40
Single-phase ............... 18,320 4,660 0.15pF 0.79 0.20 0.76 0.26
Terminal ........ (Leading)
Three-phase { #2100 #5 ........ above 10M 1 | above 10M 1 \ 0 0 0 \
#3t0O#5 ... above 10M 1 | above 10M 1 N 0 0 0 N
#2tOH#3 ... 21,200 21,200 0 0.68 0.68 0 1.0
Frequency Meters, AB-16/40
55-65, 50-70, 58-62, 45-55 . . . .. 9,370 9,370 0 1.54 1.54 0 1.0
350450 . ... 9,470 9,470 0 1.52 1.52 0 1.0
Synchroscope, Running . ........ 2,750 2,690 1.6H 5.2 5.1 0.2 0.98
(Lagging)
Incoming ........ 2,570 2,160 3.7uF 5.6 47 3.0 0.84
(Leading)
5-Ampe re, 60-Hertz Current Circuit
Ammeters, AB16/40 ........... 0.013 0.013 0 0.32 0.32 0 1.0
Single and Polyphase Wattmeters*,
AB-16/40 .................. 0.018 0.018 0 0.43 0.43 0 1.0
Single and Polyphase Varmeters*,
AB-16/40 .................. 0.018 0.018 0 0.43 0.43 0 1.0
Single and Polyphase Power Factor
Meters . ... 0.036 0.036 0 0.91 0.91 0 1.0

*Data based on a per-element basis

Specifications, Burden Data N DC Meters

DC Voltmeters

DC Milliammeters

Rating Sensitivity (Ohms Per Volt) Rating Ohms Terminal Resistance + 15%
(Volts) DB-40 DB-16 (mA) DB-40 DB-16
From 15 To 750 1,000 Zero Left 1,000 Zero Left 0-1 185 185
2,000 Zero Center 2,000 Zero Center 0-2 18 18
0-5 10 10
. 0-10 5 5
DC Millivoltmeters 0-30 17 17
Calibrated for 2-way 0-50 1 1
Lead Resistance Ohms Terminal 0-100 0.5 0.5
Rating of 0.05 Ohms as Resistance + 15% 0-200 0.25 0.25
(mV) standard* * DB-40 DB-16 0-300 0.17 0.17
0-50 0.05 25 25 0-500 0.1 0.1
50-0-50 0.05 50 50 10-50 125 125
0-100 0.05 50 50 4-20 6 6
100-0-100 0.05 100 100 1-5 26.5 26.5
bC A . DC Mic roammeters
mmiaetiasg ST Torm T Resance s 15% Rating Ohms Terminal Resistance+ 15%
£ (UA) DB-40 DB-16
(Amperes) DB-40 DB-16 0-200 1,600 1,600
gé 88? 88? 0-300 1,050 1,050
- . : 0-500 630 630
0-10 0.005 0.005
0-15 0.0033 0.0033 :;ISnit;;acleslead adjustment potentiometer can be adjusted for other lead
0-20 0.0025 0.0025
0-30 0.0017 0.0017

YOKOGAWA 19




