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SWITCHBOARD INSTRUMENTS

AB/DB40-METAL CASE
The industry standard for 4 1/4" switchboard instruments. Features

include weathertight construction, and interchangeable scales, and
optional illumination for ammeters and voltmeters.

AB/DB16-8 3/4" CASE
This instrument is easily readable from distances over 30 feet. Available
in the same ratings as the AB/DB40.

AB/DB17-ILLUMINATED

An internally illuminated meter primarily used in high-vibration applica-
tions such as railroad and off-road vehicles. Available in Ammeter and
Voltmeter configurations.

AB/DB14-HIGH SHOCK

AB/DB14 Ammeters and Voltmeters are supplied in accordance with mili-
tary specifications MIL-5-901 and MIL-M-16034. Primary application is for
high shock conditions such as shipboard control panels.

AB/DB40-PLASTIC CASE

Low-cost plastic case Ammeters and Voltmeters that meet ANSI C39.1.
These meters offer the same high quality and realibility as the AB/DB40
at a substantial price difference.

2180-MINIATURE CASE

Type 2180 switchboard instruments offer 250° scale resolution and 1.5%
full scale accuracy. The 3 1/4" face takes up less panel space than con-
ventional switchboard meters.

180-EDGEWISE
Type 180 meters are available in horizontal and vertical mounting con-
figurations. Internal illumination is available as an option.

DUAL-VUE METERS

The DualVue series of switchboard meters accepts inputs of AC or DC
voltage or current. They provide a convenient combination of an analog
scale and digital readout in a rugged switchboard meter case with IP54
rated cover.

RUDDER METER

This series of back-lit meters provids a continuous analog indication of the
rudder position of a boat or ship based on an input signal from a position
transducer.
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SWITCHBOARD INSTRUMENTS

ADDITIONAL YOKOGAWA PRODUCTS

PANEL METERS

Yokogawa has the broadest line of panel meters available today. The
New Big Look, Horizon and Stylist series of meters are RoHS compliant.
UL and IP54 splash resistant models are available. Request catalog
250260PB-B for more information.

s POWER SERIES PLUS

T The POWER SERIES™ digital switchboard meter was developed by
Yokogawa to provide our customers with a versatil AC digital power
meter. Requested catalog PSP-03B for more information.

CLAMP-ON POWER METERS

Yokogawa CW240 and CW120 Clamp-on power meters provide conve-
nient tools for monitoring power quality and energy consumption. A
powerful data analysis software program is also available. Request cat-
alog CW-E for more information.

LOOP POWERED INDICATORS
Yokogawa provides many styles of analog and Digital loop powered
indicators. Request catalog BULOOP-01E-A for more information.

PR300 POWER & ENERGY METER

Yokogawa POWERCERT PR300 power & energy Meter provides a panel-
mounted power and energy consumption monitoring meter with a
large three-line display, RS-485 (Modbus/PC link) and Ethernet commu-
nication. Request catalog BU77C01A02-E for more information.

CONTRACT MANUFACTURING

Yokogawa Corporation of America is a turnkey operation for both
electrical and mechanical products. Your product can be produced at
the highest level of quality and at a competitive price, with delivery to
you or your customer anywhere in the world. Request the Contract

Manufacturing catalog for more information.
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SWITCHBOARD INSTRUMENTS

ADDITIONAL YOKOGAWA PRODUCTS

XL120 PORTABLE DATA ACQUISITION
Yokogawa Datum-Y™ Portable Data Station provides a compact Data

logger with high noise immunity and powerful communication fea-
tures. Request catalog XL120-E for more information.

CA150 CALIBRATORS

Yokogawa CA150 Handy Calibrator is a multi-functional hand-held cali-
brator with high accuracy that can measure and perform as a source
simultaneously. Request catalog CA150-E for more information.

INSULATION TESTERS

Yokogawa insulation testers are battery powered and available in sin-
gle and multiple range models in analog or digital versions. Request
catalog MY-E for more information.

800PLUS DIGITAL PANEL METERS & COUNTERS

Yokogawa Corporation of America 800™ series provides universal digi-
tal panel meters for measurement and display of electrical, thermocou-
ple, RTD, strain gauge, load cell and process signals and digital coun-
ters for measurement of frequency, period, rate, total integration,
square root, quadrature and more. Request catalog 8005G-01C for
more information.

POWER TRANSDUCERS

Yokogawa Juxta Power Transducers are UL recognized and enclosed in
a rugged metal case. Both 0.2% and 0.5% models are available.
Request catalog BU-JAC-07E for more information.

DIGITAL MULTIMETERS

Yokogawa digital multimeters are available in 3.5 and 4.5 digit hand-
held models. TY700 Series has a DC voltage measurement accuracy of
0.02%. Request catalog DMM-E for more information.
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SWITCHBOARD INSTRUMENTS

Key to AB/DB Switchboard Numbering System (See Notes)

103 01

Digits 1, 2, & 3 Type
101-TB-AB/DB14

102-P&J AB/DB17 Digits 4 & 5 Measured Qty.

103-TB-AB/DB40 01-DC Volts

106-P&J-AB40 Synch.  02-AC Volts

120-P&J-AB16 Synch, 07 Voltmeter (expanded scale)
121-TB-AB/DB16 11-DC Amps

123-D-V Red LED 12-DC Millivolts

124-D-V Green LED 13-AC Amps

15-AC voltmeter (rectifier type)
19-Supp. Zero

21-2W1P Watts 1 EL

22-3W3P Watts 2 EL

25-4W3P Watts 2% EL

28-3W3P Vars (cross phase) 2 EL
29-4W3P Vars (cross phase) 2) EL
31-2W1P Vars 1 EL

125-D-V Blue LED
D-V=Dual-Vue
126-Red back-lit 103
127-White back-lit 103

32-3W3P Vars (external phase shifter) 2 EL
34-4W3P Vars (external phase shifter) 2/ EL

37-Freq. Meter

40-Power Factor 3W3P & 4W3P (balanced)

41-Power Factor 2W1P
45-Synchroscope

46-Power Factor-3W3P (unbalanced)
47-Power Factor-4W3P (unbalanced)
50-Temp. Ind.

55-DC Voltmeter (ground detector type)

62-DC Tach. Ind.

63-AC Tach. Ind.

70-2WIP Watts ¢ 1 EL

71-3W3P Watts ¢ 2 EL

73-4W3P Watts 2 % EL

74-AW3P Vars e (cross phase) 2% EL
76-2W1P Vars ¢ 1 EL

77-3W3P Vars e (for use w/external phase shifter) 2 EL
79-4W3P Vars e (for use w/external phase shifter) 2% EL

81-3W3P Vars ¢ 2 EL (cross PH)

How to Order —
Specify the following:

1. Complete catalog number, or;

2. Provide significant portion of catalog number with word
description for differences (e.g. "Similar to 103111FAFA,
except scale 0-100 kilovars”), or

3. Provide word description including the
following information:

Type: AB/DB-14, 16, or 40

Volts AC or DC
Frequency: 60 Hz, 50 Hz, 400 Hz
Scale: Min. Value - Max. Value, Zero le
Zero-center or offset zero

Legend: Specify words and/or symbols exactly

1

Potential Transformer Ratio: .......c.c..ccuevuenrvivnnnss to 120 volts
or to volts
Current Transformer Ratio: .......ccueeeeeeeernenenes to 5 amperes
or to amperes
Circuit: 2-wire/single-phase, 3-wire/3 phase.

3-phase/4-wire other

External Devices; phase Shifting transformers, shunts
transducers, etc

Other Options:
Special features

YOKOGAWA ¢

XX

Digit 6 Mechanical Features

1-Zero left, black cover
2-Zero center, black cover
3-Zero left, gray cover
4-Zero center, gray cover

XX

Digits 9 & 10 - Scale

7*

*Digit 11 - Factory

Style No.
For factory use.

Not used for models

XXX

Digits 12, 13 &

14-Spcl Units

When used, these denote
unique models. Refer to
factory for details. For
Wattmeters & Varmeters,
see pages 18-23.

Digits 12, 13 &
14 for models**

5-Zero left, antiglare, black cover
6-Zero center, antiglare, black cover

Ex: FA = 0-1mA
FX = 0-5mA
(see note 2)

Digits 7 & 8 - Elec. Rtg.
Ex: LA=1A

LE =2A

LS =5A
(see note 2)

NOTES:

1. This tabulation is not all inclusive, to be
used for defining cat. nos. only

2.For watt & var cat. nos. digits 7-10 & 12-14
designate rating-cal watts-scale & legend
information

126:
12312401125 o4C" e pC
- R12=12VDC
zlg:ite:: for R24=24-28V/DC
R R48=48VDC
1=120VAC
= 127:
S,
e W12=12VDC
vhe W24=24VDC
W48=48VDC

**not used if other
unique features are
included.

3.TB = taut band movement

4.P&J = pivot & jewel movement

5."/P" suffix denotes plastic case

¢ Low Cal Watts, Zero Center

6. Back-lit is available in red or white on
models 103 01, 02, 07, 11, 12 and 16

Shipping & Storage Weights

*AD/DB-40

AD/DB-16

(Ibs) (kg) | (lbs)

Instrument Net Ship

Net Ship
(kg) | (bs)  (kg) | (bs) (ka)

DC-ANV 1.5 70| 24 1.1 3.0 14 5.0 22

AC v 17 790 27 | 12 | 34 1.5 [ 50 |22

A 1.8 84| 27 1.2 34 1.5 5.0 23

WATT/ 19 2.8 13 36 1.7 44 2.0 6.0 2.8

VAR 3e3W | 3.0 14 39 1.8 4.6 2.1 6.3 29
3p4W

Power Factor 2.0 95 | 3.0 14 36 1.7 5.3 24

Frequency 1.8 82| 27 1.2 33 1.5 5.0 23

Temperature 2.0 95| 3.0 14 3.6 1.7 5.3 2.4

Tachometer 1.6 80 | 27 1.2 33 1.5 5.0 23

Synchroscope 1.7 J7 ) 20 91 | 341 14 4.0 1.8

*Subtract 0.5 Ibs. for plastic case amp & volt.

Approximate Package Size in Inches / Centimeters

All AB/DB
(Except AB-/DB-16)

6x6x11/15x15x 28

Shipping

7x7x13/18x18x33

AB-/DB-16

10x10x11/25x25x 28

Shipping

1Mx11x13/28x28x33




SWITCHBOARD INSTRUMENTS

SWITCHBOARD INSTRUMENT SELECTOR GUIDE

Model Type AB/DB40 AB/DB40 AB/DB16 Dual-Vue AB/DB17 AB40 Hour AB/DB14 T/180 T/2180
Case style 4%" Metal 4%" Plastic 84" 4 1/4" Metal Illuminated Meters High-shock 6" Edgewise | Mini-swhd.
Input rating

AC Milliamperes X X X N/A N/A N/A X X X
AC Amperes X X X X N/A N/A X X X
AC Voltage X X X X N/A X X X X
DC Microamperes X X X N/A N/A N/A X X X
DC Milliamperes X X X N/A X N/A X X X
DC Amperes X X X X X N/A X X X
DC Millivolts X X X N/A X N/A X X X
DC Voltage X X X X X N/A X X N/A
Frequency X * X N/A N/A N/A * * X
AC Watts X * X N/A N/A N/A * * *
AC VARS X * X N/A N/A N/A * * *
Power Factor X * X N/A N/A N/A * *

RTD Temperature X * X N/A * N/A * * *
AC Synchroscope X N/A X N/A N/A N/A N/A N/A N/A
RPM Indicator X X X N/A X N/A X X X
Process indicator X X X N/A X N/A X X X
Ground detector X X X N/A X N/A N/A X X
Back-lit X N/A N/A N/A N/A N/A N/A N/A N/A

Notes: * Requires external transducer, X = available, N/A = Not available in this model, T = rectifier type.

AB/DB Switchboard specifications in accordance with ANSI C39.1

Accuracy: +1.0% of full scale basic accuracy class.

Specific accuracies:

Rectifier type meter- £1.5% @ 25°C calibrated to sine wave.

Expanded Scale Voltmeter- 0.3% of mid-scale.

Power factor meter- +1% of scale length from 20-100% of rated current
on balanced system models; +3% of scale length on unbalanced system model types.
Synchroscope- +1% of scale length.

Frequency meters- + .15Hz @45-55Hz and 55-65Hz, +0.093Hz @

58-62Hz, +1.5Hz @350-450Hz.

Position of use: Vertical (scale)

Full scale deflection angle: 250°, except synchroscope is 360°

Full scale length:

ABIDB40, ABIDB14, ABIDB17- 6.9 inches.

ABIDB16- 13.8 inches.

Scale plate: AB/DB40, AB/DB14 platform type 2 piece scale with
graduations on the outer scale; numerals and legends on the inner

scale or one-piece lasered scale (standard). AB/DB16, has a one piece platform scale or
flat lasered scale (standard), AB/DB17 see page 14.

Case: All AB/DB switchboard instruments have drawn steel case with

zinc chromate coating except AB/DB40 plastic case which is ABS.

Cover: AB/DB14, AB/DB17 metal cover with polycarbonate window.
AB/DB16, AB/DB40 polycarbonate-UL94V-0 cover and window.

Terminal plate: phenol resin material.

Mounting studs: 1/4" x 28 thread.

Terminal studs: 10-32 thread.

Operating temperature range: 0 to 40°C (32 to 104°F).

Storage temperature range: -10 to 50°C (14 to 122°F).

Extreme temperature range: -20°C to 65°C (-4 to 149°F).

Dielectric level: 2300VAC for 1 minute between the electrical circuit and mounting
studs.

Overload rating: Voltmeter and potential coils-1.2 x rating (continuous).
AC Ammeters- 2 x rating (continuous), and 10 x rating for one second.
Current coils (other than ammeters) 1.5 x rating (continuous), and 10 x
rating for one second.

Response time: Approximately 2.5 seconds (except AB/DB16)

UL File: E91703

CONTENTS
AB/DB Switchboard Instruments
Page 5 Key to Switchboard numbering system, how to order,
shipping and storage weights.
Page 6 Selector guide, general specifications, catalog contents.

Page 7-10 AC/DC Ammeters, Voltmeters, Tach. indicators.
Page 11-13  Dual-Vue meters.

Page 14 DB17 general ratings and specifications.

Page 15 Power Factor, Frequency meters,
Synchroscopes, Temperature meters.

Page 16 AB40 Hour meter.

Page 17 AC Wattmeters and Varmeters.

Page 18-23  Application guide for selection of Wattmeters
and Varmeters.

Page 24 Optional features for AB/DB40 and AB/DB16.
Page 25 Switchboard minimum / maximum ratings.
Page 26 Switchboard specification and burden data.

Page 27-29  Standard connection drawings for AB/DB40 and AB/DB16.
Page 30-33  Dimensions and panel cutout drawings.

Type 180 Edgewise Instruments.

Page 34-36  General specifications, catalog numbers,
Optional features, dimensions and cutouts.

Type 2180 Miniature Switchboard Instruments

Page 37-38  General specifications, ordering information,
dimensions and panel cutout.

Rudder Meter

Page 39-40  General specifications, catalog numbers,
Optional features, dimensions and cutouts.
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AB-40

SWITCHBOARD INSTRUMENTS

AB-40
Metal Case Plastic Case
AC Ammeters
Rating (Amperes) | Scale (Amperes) AB-14 Cat. No. AB-40 Metal Case AB-40 Plastic Case AB-16 Cat. No.

Self-Contained, 40/70 Hz

1
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0-30

101 133 LALA
101 133 LCLC
101 133 LELE
101 133 LJLJ
101 133 LSLS
101 133 MFMF
101 133 MTMT
101 133 NDND
101 133 NGNG
101 133 NLNL

103 131 LALA
103 131 LCLC
103 131 LELE
103 131 LJLJ
103 131 LSLS
103 131 MFMF
103 131 MTMT
103 131 NDND
103 131 NGNG
103 131 NLNL

103 131 LALA7/P
103 131 LCLC7/P
103 131 LELE7/P
103 131 LJLJ7/P
103 131 LSLS7/P
103 131 MFMF7/P
103 131 MTMT7/P
103 131 NDND7/P
103 131 NGNG7/P
103 131 NLNL7/P

121 131 LALA
121 131 LCLC
121 131 LELE
121131 LJLJ
121 131 LSLS
121 131 MFMF
121 131 MTMT
121 131 NDND
121 131 NGNG

Transformer-Rated, 40/70Hz

vivniuUuTuUTuUTuUTuUTuUtTuUtTuUntUTuT Ul Ul Ul U1 U1 U OUT U Ul ol ol ool ool

(%2}

0-10
0-15
0-20
0-25
0-30
0-40
0-50
0-75
0-100
0-150
0-200
0-250
0-300
0-400
0-500
0-600
0-800
0-1000
0-1200
0-1500
0-2000
0-2500
0-3000
0-4000
0-5000
0-6000
0-7000
0-8000

101 133 LSMT
101 133 LSND
101 133 LSNG
101 133 LSNJ
101 133 LSNL
101 133 LSNP
101 133 LSNT
101 133 LSPB
101 133 LSPK
101 133 LSPZ
101 133 LSRL
101 133 LSRS
101 133 LSRX
101 133 LSSC
101 133 LSSF
101 133 LSSJ
101 133 LSSN
101 133 LSSS
101 133 LSSV
101 133 LSTC
101 133 LSTM
101 133 LSTV
101 133 LSUA
101 133 LSUE
101 133 LSUJ
101 133 LSUP
101 133 LSUS
101 133 LSUW

103 131 LSMT
103 131 LSND
103 131 LSNG
103 131 LSNJ
103 131 LSNL
103 131 LSNP
103 131 LSNT
103 131 LSPB
103 131 LSPK
103 131 LSPZ
103 131 LSRL
103 131 LSRS
103 131 LSRX
103 131 LSSC
103 131 LSSF
103 131 LSSJ
103 131 LSSN
103 131 LSSS
103 131 LSSV
103 131 LSTC
103 131 LSTM
103 131 LSTV
103 131 LSUA
103 131 LSUE
103 131 LSUJ
103 131 LSUP
103 131 LSUS
103 131 LSUW

103 131 LSMT7/P
103 131 LSND7/P
103 131 LSNG7/P
103 131 LSNJ7/P
103 131 LSNL7/P
103 131 LSNP7/P
103 131 LSNT7/P
103 131 LSPB7/P
103 131 LSPK7/P
103 131 LSPZ7/P
103 131 LSRL7/P
103 131 LSRS7/P
103 131 LSRX7/P
103 131 LSSC7/P
103 131 LSSF7/P
103 131 LSSJ7/P
103 131 LSSN7/P
103 131 LSSS7/P
103 131 LSSV7/P
103 131 LSTC7/P
103 131 LSTM7/P
103 131 LSTV7/P
103 131 LSUAT/P
103 131 LSUE7/P
103 131 LSUJ7/P
103 131 LSUP7/P
103 131 LSUS7/P
103 131 LSUW7/P

121 131 LSMT
121 131 LSND
121 131 LSNG
121 131 LSNJ
121 131 LSNL
121 131 LSNP
121 131 LSNT
121 131 LSPB
121 131 LSPK
121 131 LSPZ
121 131 LSRL
121 131 LSRS
121 131 LSRX
121 131 LSSC
121 131 LSSF
121 131 LSSJ
121 131 LSSN
121 131 LSSS
121 131 LSSV
121 131 LSTC
121 131 LSTM
121 131 LSTV
121 131 LSUA
121 131 LSUE
121131 LSUJ
121 131 LSUP
121 131 LSUS
121 131 LSUW

Instruction Book: 4555K10P0701, Outline Dimensions: See pages 30 and 33
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SWITCHBOARD INSTRUMENTS

AB-40
Metal Case

AC Voltmeters

AB-40

Expanded Scale

Rating (Volts)

Scale (Volts)

AB-14 Cat. No.

| AB-40 Metal Case

AB-40 Plastic Case

AB-16 Cat. No.

Self-Contained, 50/60 Hz

150 0-150 101 023 PZPZ 103 021 PZPZ 103 021 PZPZ7/P 121 021 PZPZ
250 0-250 101 023 RSRS 103 021 RSRS 103 021 RSRS7/P 121 021 RSRS
300 0-300 101 023 RXRX 103 021 RXRX 103 021 RXRX7/P 121 021 RXRX
500 0-500 101 023 SFSF 103 021 SFSF 103 021 SFSF7/P 121 021 SFSF
600 0-600 101 023 SJSJ 103 021 SJSJ 103 021 SJSJ7/P 121021 SJSJ
750s 0-750 *% 103 021 SMSM 103 021 SMSM7/P 121 021 SMSM
Transformer-Rated, 50/60 Hz
150 0-300 101 023 PZRX 103 021 PZRX 103 021 PZRX7/P 121 021 PZRX
150 0-600 101 023 PZSJ 103 021 PZSJ 103 021 PZSJ7/P 121 021 PZS)
150 0-750 101 023 PZSM 103 021 PZSM 103 021 PZSM7/P 121 021 PZSM
150 0-3000 101 023 PZUA 103 021 PZUA 103 021 PZUA7/P 121 021 PZUA
150 0-5250 101 023 PZUL 103 021 PZUL 103 021 PZUL7/P 121 021 PZUL
150 0-6000 101 023 PZUP 103 021 PZUP 103 021 PZUP7/P 121 021 PZUP
150 0-9000 101 023 PZUY 103 021 PZUY 103 021 PZUY7/P 121 021 PZUY
150 0-15kV 101 023 PZWZ 103 021 PZWZ 103 021 PZWZ7/P 121 021 PZWZ
150 0-18kV 101 023 PZXE 103 021 PZXE 103 021 PZXE7/P 121 021 PZXE
150 0-45kV 101 023 PZXU 103 021 PZXU 103 021 PZXU7/P 121 021 PZXU
150 0-150kV 101 023 PZYR 103 021 PZYR 103 021 PZYR7/P 121 021 PZYR
250 0-600V 101 023 RSSJ 103 021 RSSJ 103 021 RSSJ7/P 121 021 RSSJ
Expanded Scale, Self-Contained, 50/60 HZ
110-130 | 110-130 | % | 103071 PNPN | 103 071 PNPN7/P 121 071 PNPN
Expanded Scale, Transformer Rated, 50/60 HZ
110-130 t % | 103071 PN..* | 103 071 PN..7/P* 121071 PN . .*
Rectifier Type, 1.5% Accuracy, 20 to 3000 Hz
15 0-15 *k 103151NDND 103151NDND 71P 121151NDND
30 0-30 *k 10315T1NLNL 103151NLNL 71P 121151NLNL
150 0-150 *k 103151PZPZ 103151PZPZ 71P 121151PZPZ
150 T *k 103151PZ* 103151PZ* 71P 121151PZ*
300 0-300 *k 103151RXRX 103151RXRX 71P 121151RXRX
600 0-600 *% 103151STST 103151STST 71P 121151SJSJ
Ground Detector Type — Single-Phase 50/60 Hz
150 0-150 *k 103 021 PZPZ 103 021 PZPZ7/P 121 021 PZPZ
150 T *k 103 021 PZ. .* 103 021 PZ. .*7/P 121 021 PZ. .*
300 0-300 *k 103 021 RXRX 103 021 RXRX7/P 121 021 RXRX
600 0-600 ** 103 021 SJSJ 103 021 SJSJ7/P 121021 5JSJ

Instruction Book: 4555K10P0701, Outline Dimensions: see pages 30 and 33

s UL version not available.

* Order by description. Specify P.T. (Potential Transformer) ratio if used, and scale desired.
** High shock version not available.
t Scale per requisition. AB/DB models have maximum 4 digits as standard.
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DC Ammeters Self-Contained

SWITCHBOARD INSTRUMENTS

Scale and Rating

[ DB-14 Cat. No.

DB-40 Metal Case |

DB-40 Plastic Case | DB-16 Cat. No.

DB-40 Metal Case

Microammeters — Zero-Left

0-200 ** 103 111 EAEA 103 111 EAEAT7/P —
0-300 101 113 EGEG 103 111 EGEG 103 111 EGEG7/P 121 111 EGEG
0-500 101 113 EMEM 103 111 EMEM 103 111 EMEM7/P | 121 111 EMEM

Milliammeters — Zero-Left

s 0-1 101 113 FAFA 103 111 FAFA 103 111 FAFA7/P 121 111 FAFA
0-2 101 113 FGFG 103 111 FGFG 103 111 FGFG7/P 121 111 FGFG
0-5 101 113 FXFX 103 111 FXFX 103 111 FXFX7/P 121 111 FXFX
0-10 101 113 GZGZ 103 111 GZGZ 103 111 GZGZ7/P 121 111 GZGZ
0-30 101 113 HMHM 103 111 HMHM 103 111 HMHM7/P| 121 111 HMHM B.MFDEEES
0-50 101 113 HYHY 103 111 HYHY 103 111 HYHY7/P | 121 111 HYHY
0-100 101 113 JRIR 103 111 JRIR 103 111 JRIR7/P 121 111 JRIR
0-200 101 113 KAKA 103 111 KAKA 103 111 KAKA7/P 121 111 KAKA
0-300 101 113 KGKG 103 111 KGKG 103 111 KGKG7/P | 121 111 KGKG
0-500 101 113 KMKM 103 111 KMKM 103 111 KMKM7/P| 121 111 KMKM DB-40 Plastic Case
Milliammeters — Suppressed-Zero (No zero set unless otherwise specified)
10-50 101 193 HX...t 103 191 HX...t 103 191 HX...17/P 121 191 HX...t
s 4-20 101 193 HE...t 103 191 HE...t 103 191 HE...t7/P | 121191 HE...t
1-5 101 193 FY...T 103 191 FY...T 103 191 FY...17/P 121 191 FY...T
Ammeters — Zero-Left
0-1 101 113 LALA 103 111 LALA 103 111 LALA7/P 121 111 LALA
0-5 101 113 LSLS 103 111 LSLS 103 111 LSLS7/P 121 111 LSLS
0-10 101 113 MTMT 103 111 MTMT 103 111 MTMT7/P | 121 111 MTMT |
0-15 101 113 NDND 103 111 NDND 103 111 NDND7/P | 121 111 NDND / o 500
0-20 101 113 NGNG 103 111 NGNG 103 111 NGNG7/P | 121 111 NGNG AMPERES ;
0-30 101 113 NLNL 103 111 NLNL 103 111 NLNL7/P 121 111 NLNL 4

Instruction Book: 4555K10P0701, Outline Dimensions: see pages 23 and 24

s See page 34 and 35 for Matching Power Transducer or Isolator.
t Scale per requisition. (AB/DB-40/16) have a maximum of 4 digits as standard.
** High shock version not available.

DC Ammeters Shunt-Rated

Rating (Millivolts) | Scale (Amperes) | DB-14 Cat. No. | DB-40 Metal Case | DB-40 Plastic Case | DB-16 Cat. No.
With Lead Length Compensator, Catalog Number Does Not Include Shunt or Shunt Leads
50 * *k 103 121 AB... 103 121 AB...7/P 121121 AB...
50-0-50 * 101 124 AB... 103 122 AB... 103 122 AB...7/P 121122 AB...
100 * 101 123 AE... 103 121 AE... 103 121 AE...7/P 121121 AE...
100-0-100 * 101 124 AE... 103 122 AE... 103 122 AE...7/P 121122 AE...
Zero-Left for Use with 50mV Shunts and 0.05-Ohm Shunt Leads, (Standard 5-Foot Leads). s
See page 37 for External Shunts (Shunts and Leads are not included with meter).
50 0-15 101 123 CAND 103 121 CAND 103 121 CAND7/P 121 121 ECND
50 0-20 101 123 CANG 103 121 CANG 103 121 CANG7/P 121 121 ECNG
50 0-30 101 123 CANL 103 121 CANL 103 121 CANL7/P 121 121 ECNL
50 0-40 101 123 CANP 103 121 CANP 103 121 CANP7/P 121 121 ECNP
50 0-50 101 123 CANT 103 121 CANT 103 121 CANT7/P 121 121 ECNT
50 0-75 101 123 CAPB 103 121 CAPB 103 121CAPB7/P 121 121 ECPB
50 0-100 101 123 CAPK 103 121 CAPK 103 121 CAPK7/P 121 121 ECPK
50 0-150 101 123 CAPZ 103 121 CAPZ 103 121 CAPZ7/P 121 121 ECPZ
50 0-200 101 123 CARL 103 121 CARL 103 121 CARL7/P 121 121 ECRL
50 0-300 101 123 CARX 103 121 CARX 103 121 CARX7/P 121 121 ECRX
50 0-400 101 123 CASC 103 121 CASC 103 121 CASC7/P 121 121 ECSC
50 0-500 101 123 CASF 103 121 CASF 103 121 CASF7/P 121 121 ECSF
50 0-750 101 123 CASM 103 121 CASM 103 121 CASM7/P 121 121 ECSM
50 0-1000 101 123 CASS 103 121 CASS 103 121 CASS7/P 121 121 ECSS
50 0-1200 101 123 CASV 103 121 CASV 103 121 CASV7/P 121 121 ECSV
50 0-1500 101 123 CATC 103 121 CATC 103 121 CATC7/P 121121 ECTC
50 0-2000 101 123 CATM 103 121 CATM 103 121 CATM7/P 121 121 ECTM
50 0-3000 101 123 CAUA 103 121 CAUA 103 121 CAUAT7/P 121 121 ECUA
Instruction Book: 4555K10P0701, Outline Dimensions: see pages 30 and 33

** High shock not available
* Scale marked in terms of shunt current. When ordering specify rating of shunt to be used, scale and legend. AB/DB meter scales
have a maximum of 4 digits.
3 Shunt-rated instruments are normally calibrated for 5-foot shunt leads (0.050 Ohms). They can be calibrated for maximum
resistances as follows:  50mV 100mV
2.0 Ohms 5.0 Ohms

YOKOGAWA 4 9



SWITCHBOARD INSTRUMENTS

DC Voltmeters

Rating and Scale (Volts) | DB-14 Cat. No. | DB-40 Metal Case | DB-40 Plastic Case | DB-16 Cat. No.
Zero-Left (Sensitivity is 1000 OHMS / Volt)
0-15 101 013 NDND 103 011 NDND 103 011 NDND7/P 121 011 NDND
0-30 101 013 NLNL 103 011 NLNL 103 011 NLNL7/P 121 011 NLNL
0-50 101 013 NTNT 103 011 NTNT 103 011 NTNT7/P 121 011 NTNT
0-75 101 013 PBPB 103 011 PBPB 103 011 PBPB7/P 121011 PBPB
0-150 101 013 PZPZ 103 011 PZPZ 103 011 PZPZ7/P 121011 PZPZ
0-300 101 013 RXRX 103 011 RXRX 103 011 RXRX7/P 121 011 RXRX
0-400 101 013 SCSC 103 011 SCSC 103 011 SCSC7/P 121 011 SCSC
0-500 101 013 SFSF 103 011 SFSF 103 011 SFSF7/P 121 011 SFSF
0-600 101 013 SJSJ 103 011 SJSJ 103 011 SJSJ7/P 121 011 SJS)
Zero-Center (Sensitivity is 2000 OHMS / Volt)
150-0-150 101 014 PZPZ 103 012 PZPZ 103 012 PZPZ7/P 121012 PZPZ
300-0-300 101 014 RXRX 103 012 RXRX 103 012 RXRX7/P 121 012 RXRX
500-0-500 101 014 SFSF 103 012 SFSF 103 012 SFSF7/P 121 012 SFSF
600-0-600 101 014 SJSJ 103 012 SJSJ 103 012 SJSJ7/P 121 012 SJS)
Ground Detector Type — Zero-Center for 2-Wire Circuits (Standard Sensitivity is 1000 OHMS/Volt) #
150-0-150 *k 103 552 PZt 103 552 PZt7/P 121 552 PZt
300-0-300 ** 103 552 RXt 103 552 RXt7/P 121 552 RXt
500-0-500 > 103 552 SFt 103 552 SFt7/P 121 552 SFt
600-0-600 > 103 552 SJt 103 552 SJt7/P 121552 SJt
Instruction Book: 4555K10P0701, Outline Dimensions pages 30 and 34

t Specify scale by order.

t Includes (2) 2227 External Resistors.
** High shock version not available.

Tachometer Indicators

DC Volts 103621RRSS

Select nearest higher rated DC Voltmeter from above and specify requirements.

AC Volts 103631RRSS

Select nearest higher rated rectifier type AC voltmeter from Page 8 and specify requirements.

Instruction Book 4555K15P0003

DB-40 Tachometer

DB-40 Meta

I Case

DB-40 Plastic Case

/ o 50Q

AMPERES
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DUAL-VUE

¢ Features analog and digital display to provide the ultimate in
readability of power and control parameters.

* A drop-in replacement for upgrade of existing control and
switchgear panels.

* Rugged switchboard style case and IP54 rated cover.

¢ Choice of high-intensity LED digital displays with high
reliability analog movements.

¢ Standard models for AC or DC voltage and current, with
custom scales and legends available as options.

DUAL-VUE switchboard meter specifications:

General Description

DUAL-VUE switchboard meters are combination Digital/Analog
indicating instruments. They can be configured to accept ACV,
ACA, DCV, or DCA input. Both the digital and analog displays
can be modified to represent virtually any scaling or engineer-
ing units as required. The unit is contained in a 4 1/4”
Switchboard housing. It utilizes a taut band moving element
and a 0.56", 3 1/2 digit display for indication (+ or - 1999
counts).

Electrical Specifications
Input Ratings:

DCV - Standard inputs are 0-50mV, 100mV 200mV, 10V, 100V,
150V, 300V, 600V, +/-50mV, +/-100mV, +/-200mV, +/-10V, +/-
100V, +/-150V, +/-300V, +/-600V Input impedance = TMQ

DCA - Standard inputs are 0-200uA, 500uA, TmA, 10mA, 100mA,
500mA, 1A, +/- 200uA, +/-500uA, +/-TmA, +/-10mA, +/-100mA,
+/-500mA, +/-1A, 1-5mA, 4-20mA, 10-50mA Voltage Drop <
210mV (inputs < 500mA),
< 510mV (inputs < 500mA)

ACV - Standard inputs are 0-150V, 250V, 300V, 600V Input
impedance = TMQ Input Frequencies 45Hz to 65Hz

ACA - Standard inputs are 0-1A, 0-5A (Transformer coupled)
Input Frequencies 45Hz to 65Hz Other ratings are possible.
Contact Yokogawa for special ratings.

Scaling: Scaling options are limited only in that there can be no
offset zero scaling for the digital display.

Overload:
Voltage Inputs:x 1.2 continuous or 700V max;
x 1.5 for 10 seconds
DC Current:x 1.2 continuous; x 1.5 for 10 seconds
AC Current:x 2 continuous; x 5 for 10 seconds

Burden:
ACV < 0.5VA @ 600VAC
ACA < 0.2VA @ 5AAC
DCV < 0.5W @ 600VDC
DCA < 0.5W @ 1ADC

Isolation Test Voltage:
2KV for 60 seconds aux. power to input, aux. power to case,
input to case.

Power Supply

Voltage: 120V +/-15% standard ; optional 240V +/15%,
125VDC+15VDC, 24VDC+6VDC, 48VDC+12VDC

Frequency: 50/60Hz +/- 2Hz (48Hzto 62Hz)Burden:<3.5VA

YOKOGAWA ¢
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Custom Scale Standard Scale

Display

Analog: Taut-band, silicon-damped moving element. 220°
Deflection. 6.35" total scale length. White scale with black
markings & black pointer (standard). Response time less than
2.5 seconds (0-90%). Optional features include alternate black
scale plates, custom logos, colored lines or segments or scale,
white or Day-glo orange pointer. Center & Offset zero are
available. The Analog display may be scaled to any scaling
ratio or to represent any engineering units as required. No
external zero regulator. Mechanical zero adjust with special
tool. Electrical zero & FS adjust.

Digital: 3 1/2 digit, 7 segment display 0.56"” (14.2mm) digit
height. Red, blue or green LED. Negative Polarity indicator.
Selectable decimal point settings. Update rate is 2.5 times/sec-
ond. Response time less than 1 second (0-90%)

Accuracy
Reference conditions 25°C

Analog: +/-1% of full scale deflection
Digital: AC +/-0.1% of reading +/-3 counts.DC +/- 2 counts

Temperature Coefficient:
200ppm/°C of full scale for digital display. Less than 1% addi-
tional analog display error over operating temperature range.

Long Term Stability: +/-2 counts (digital), +/-0.8% (analog)
Warm Up time: 10 minutes

Cover: Polycarbonate UL94VO0 rated cover and window

Terminal Plate: Phenol Resin

Mounting Studs: 1/4" x 28 Thread

Terminal studs: 10-32 Studs, 0.50" long

Enclosure Rating: IP54 (Dust Proof/Splash Proof)

Weight: <2.5 lbs (11349) including all mounting and connection
hardware.

Environmental Specifications

Operating Temperature: 0°C to 60°C

Storage Temperature: -20°C to 70°C

Humidity: 90% non-condensing relative humidity @ 40°C

Isolation Voltage: 2kV for 1 minute between input and case,
input and Aux Power, Aux Power and case

Vibration: 8-42Hz, 0.1 to 2 Gs, in 3 axis

Shock: 50 G’s @ 7 ms for 10 shocks, in 3 axis

Calibration: Recommended calibration interval is 2 years.

Agency Approvals

Safety: UL 61010-1 (AC Auxiliary Power Units Only)
File #£E258096



Standard model ordering information

SWITCHBOARD INSTRUMENTS

DC VOLTMETERS AND AMMETERS

white scale with black markings + pointer, specify auxiliary power code.

Input Rating/sca|e Red LED Green LED Blue LED

Model# Model# Model#
DCV 0-50mV 123011ABAB [ 124011ABAB [ 125011ABAB [
0-100mV 123011AEAE [ 124011AEAE O 125011AEAE [
0-200mV 123011 AHAH[O 124011 AHAHO 125011 AHAHLCI
50-0-50mV 123012 ABAB I 124012 ABAB[] 125012 ABAB [
100-0-100mV 123012AEAE [ 124012AEAE [ 125012AEAE [
200-0-200mV 123012AHAH O 124012AHAH [ 125012AHAH [
0-10V 123011MTMT O 12401MMTMT O 125011MTMT
0-100V 123011PKPK O 124011PKPK O 125011PKPK [
0-150V 123011PzPz O 124011PzPz O 125011PzPZ [
0-300V 123011RXRX [ 124011RXRX [ 125011RXRX [
0-600V 1230118)s) O 1240118)s) O 1250118Js) O
10-0-10V 123012MTMT O 124012MTMT 125012MTMT
100-0-100V 123012PKPK [ 124012PKPK [ 125012PKPK [
150-0-150V 123012PzPz O 124012PzPz O 125012PzPz [
300-0-300V 123012RXRX [ 124012RXRX [ 125012RXRX [
600-0-600V 1230128)S) O 1240128Js) O 125012S8Js) O
DCA 0-200uA 123111EAEA O 124111EAEA O 125111EAEA O
0-500uA 123111EMEM O 124111EMEMO 125111EMEM O
200-0-200uA 123112EAEA O 124112EAEA O 125112EAEA O
500-0-500uA 123112EMEM O 124112EMEMO 125112EMEM O
0-1TmA 123111FAFA O 124111FAFA O 125111FAFA O
0-10mA 123111Gzgz O 124111GzGz O 125111GzGz O
0-100mA 123111JRIR O 124111JRJR O 125111JRJR O
0-500mA 123111KMKM O 124111KMKMO 125111KMKMO
0-1A 123111LALA O 124111LALA O 125111LALA O
1-0-TmA 123112FAFA O 124112FAFA O 125112FAFA O
10-0-10mA 123112GzGz O 124112GzGz O 125112GzGz O
100-0-100mA 123112JRJR O 124112JRJR O 125112JRJR O
500-0-500mA 123112KMKMO 124112KMKMO 125112KMKMO]
1-0-1A 123112LALA O 124112LALA O 125112LALA O
1-5mA 123191FYFY O 124191FYFY O 125191FYFY O
4-20mA 123191HEHE [ 124191HEHE O 125191HEHE [
10-50mA 123191HXHX O 124191HXHX O 125191HXHX O

Notes:

Replace [0 with the appropiate power supply code:  1=120VAC

2= 240VAC
3= 125VDC
4= 24VDC
5=48VDC

1) For non-standard inputs and scales(or aux. power) select the closest rated input model from above and specify
per example. “Similar to model 123191HEHE [J except...”
Input signal: 4-12-20mA dc
Analog scale:-1900-0-+1900 Scale color: white, letters + numerals: black, pointer: black
Analog legend: DC Amperes

Digital scale:+/-1900

Digital sub-legend: only required when digital scale is different value from analog.

Auxiliary power: 120VAC is standard: 240VAC, 24VDC, 48VDC, and 125VAC are optional.

2) Non-standard models will be assigned a special 3 letter suffix at Yokogawa (ex: 123191HEHE/xxx)

YOKOGAWA ¢




SWITCHBOARD INSTRUMENTS

AC VOLTMETERS AND AMMETERS
white scale with black markings and pointer, specify auxiliary power code.

Input Rating/scale Red LED Green LED Blue LED
Model# Model# Modeli#
ACV 0-150V 123021PzZPZz O 124021PzZPz O 125021PzPz O
0-250V 123021RSRS O 124021RSRS O 125021RSRS O
0-300V 123021RXRX O 124021RXRX O 125021RXRX O
0-600V 123021sJs) 0O 124021sJS) O 125021sJS) O
Transformer Rated | 0-150V/0-250V 123021PZRS O 124021PZRS O 125021PZRS O
(150V) 0-150V/0-300V 123021PZRX O 124021PZRX O 125021PZRX 0O
0-150V/0-500V 123021PZSF O 124021PZSF 0O 125021PzZSF O
0-150V/0-600V 123021PzS) O 124021PzS) 0O 125021PzS) 0O
0-150V/0-750V 123021PZSM O 124021PZSM 0O 125021PzZSM 0O
0-150V/0-1500V 123021PZTC O 124021PZTC O 125021PZTC O
0-150V/0-3.00kV 123021PzvJ O 124021Pzv) 0O 125021Pzv) 0O
0-150V/0-5.00kV 123021PzZVT O 124021PZVvT 0O 125021PzZVvT 0O
0-150V/0-5.25kV 123021PzvVv O 124021PzZvV 0O 125021PzvVv 0O
0-150V/0-6.00kV 123021PzZvX O 124021PzZVvX 0O 125021PzvX 0O
0-150V/0-9.00kV 123021PzZWJ O 124021PzZWJ) O 125021PzWJ O
0-150V/0-15.00kV 123021PzZWz O 124021PzZWz O 125021PzZWz O
0-150V/0-18.00kV 123021PZXE O 124021PZXE 0O 125021PzZXE 0O
0-150V/0-45.0kV 123021PZXU O 124021PZXU 0O 125021PzZXU 0O
0-150V/0-150.0kV 123021PZYR O 124021PZYR O 125021PZYR O
0-150V/0-200kV 123021PZYU O 124021PZYU O 125021PzZYU O
0-250V/0-600V 123021RSS) O 124021RSS) O 125021RSS) O
ACA 0-1A 123131LALA O 124131LALA O 125131LALA O
0-5A 123131LSLS O 124131LSLS O 125131LSLS O
Transformer Rated | 0-5A/0-10.00A 123131LSMT O 124131LSMT O 125131LSMT O
(5A) 0-5A/0-15.00A 123131LSND O 124131LSND O 125131LSND O
0-5A/0-20.0A 123131LSNG O 124131LSNG O 125131LSNG O
0-5A/0-25.0A 123131LSNJ O 124131LSNJ O 125131LSNJ O
0-5A/0-30.0A 123131LSNL O 124131LSNL O 125131LSNL O
0-5A/0-40.0A 123131LSNP O 124131LSNP O 125131LSNP O
0-5A/0-50.0A 123131LSNT O 124131LSNT O 125131LSNT O
0-5A/0-75.0A 123131LSPB O 124131LSPB O 125131LSPB O
0-5A/0-100.0A 123131LSPK O 124131LSPK O 125131LSPK O
0-5A/0-150.0A 123131LSPz O 124131LSpz O 125131LSpz O
0-5A/0-200A 123131LSRL O 124131LSRL O 125131LSRL O
0-5A/0-250A 123131LSRS O 124131LSRS O 125131LSRS O
0-5A/0-300A 123131LSRX O 124131LSRX O 125131LSRX O
0-5A/0-400A 123131LSSC O 124131LSSC O 125131LSSC O
0-5A/0-500A 123131LSSF O 124131LSSF O 125131LSSF O
0-5A/0-600A 123131LSS) O 124131LSS) O 125131LSS) O
0-5A/0-800A 123131LSSN O 124131LSSN O 125131LSSN O
0-5A/0-1000A 123131LSSS O 124131LSSS O 125131LSSS O
0-5A/0-1200A 123131LSSsv O 124131LSSv O 125131LSSv O
0-5A/0-1500A 123131LSTC O 124131LSTC O 125131LSTC O
Notes:

Replace [0 with the appropiate power supply code:  1=120VAC

2= 240VAC

3= 125VDC

4= 24VDC

5= 48VDC

1) For non-standard inputs and scales (or aux. power) select the closest rated input model from above and specify per example.
“Similar to model 123131LSLS [ except...”

Input signal: 0 - 5A AC

Analog scale: 0 - 1900, Scale color: white, letters + numerals: black, pointer: black
Analog legend: AC Amperes

Digital scale: 0 - 1900

Digital sub-legend: only required when digital scale is different value from analog.
Auxiliary power: 120VAC is standard: 240VAC, 24VDC, 48VDC and 125VDC are optional.

2) Non-standard models will be assigned a special 3 letter suffix at Yokogawa (ex: 123131LSLS/xxx)
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SWITCHBOARD INSTRUMENTS

AB/DB17
Switchboard
Meters

GENERAL SPECIFICATIONS

BASIC SPECIFICATION

In accordance with American
National Standards Institute
Specifications €39.1

SCALE LENGTH AND ARC

6.9" 250°

Scale Type:

White numerals, black platform scale is standard

NET WEIGHT
Approximately 990 gr. (2.2 lbs)

OVERSHOOT
Approximately 10%

AB/DB17 MODELS AVAILABLE

These internally illuminated meters are used primarily in railway
locomotive applications for load and speed indication. They are
suited to all applications where scale lighting and high accuracy is
required. The wide radius pivot and jewel movement ensures accu-
racy and stability in the toughest environments. Standard lamps
are two LEDs, either red or white

ACCURACY
+ 1% of full scale D.C. Meters

RESPONSE TIME
2.5 Seconds Maximum

METER MECHANISM
Moving coil type pivot
and sapphire jewel

DIELECTRIC LEVEL
4000 Volts A.C. for 1 minute
(case to input terminals)

Outline Dimensions
See page 24

Description Rating and scale Model type
DC Milliammeter 0-TmA 102117FAZY
DC Millivolts 0-50mV 102121EDZY

Note: *Specify full scale rating, scale color, type, legend, etc.

T Contact factory for minimum / maximum ratings.

YOKOGAWA 4
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SWITCHBOARD INSTRUMENTS

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

Single-Phase/2-Wire, 50/60Hz

5 [ 120 [ 5-1-5 [ 103412FCAD | 121 412FCAD
3-Phase 3- & 4-Wire, 50/60Hz Balanced System Only

5 120 .5-1-5 103 402 FCAD 121 402 FCAD

5 208 5-1-5 103 402 FDAD —

5 240 .5-1-5 103 402 FEAD 121 402 FEAD

5 480 5-1-5 103 402 FFAD —

5 600 5-1-5 103 402 FGAD —
3-Phase 3-Wire, 60Hz Unbalanced Systems

5 120 5-1-5 103 462 FCAD —

5 240 .5-1-5 103 462 FEAD —
3-Phase 4-Wire, 60Hz Unbalanced Systems

5 120 .5-1-5 103 472 FCAD —

5 208 5-1-5 103 472 FDAD —

5 416* .5-1-5 103 472 FEAD —

Instruction Book: 4555K35P0701 (For Unbalanced), Outline Dimensions: See page 30

Instruction Book: 4555K25P0001 (For Balanced), Outline Dimensions: See page 30

*240V L-N

Frequency Meters, 120V

Scale (Hz) Center Frequency (Hz) Accuracy (Hz) AB-40 Cat. No. AB-16 Cat. No.
45-55 50 +0.15 103 372 AGAG 121 372 AGAG
45-65 55 +0.25 103 372 AJA) 121 372 AJA)
48-52 50 +0.093 103 372 AKAK 121 372 AKAK
50-70 60 +0.25 103 372 ALAL 121 372 ALAL
55-65 60 +0.15 103 372 ANAN 121 372 ANAN
58-62 60 +0.093 103 372 ATAT 121 372 ATAT
59-61 60 +0.047 103 372 ASAS 121 372 ASAS
350-450 400 +1.3 103 372 BHBH 121 372 BHBH
390-410 400 +0.492 103 372 BLBL 121 372 BLBL

Instruction Book: 4555K24P0001, Outline Dimensions: See page 30

Synchroscopes — Pivot & Jewel

Scale Voltage Normal Frequency AB-40 Cat. No. AB-16 Cat. No.
"Slow-Fast” 120 50/60 106 452 ADAA 120 452 ADAA
“Slow-Fast"” 120 400 106 452 ACAA 120 452 ACAA
"Slow-Fast” 240 50/60 106 452 DDAA 120 452 DDAA
"Slow-Fast" 240 400 106 452 DCAA 120 452 DCAA

Instruction Book: IM106452-50-60, Outline Dimensions: See page 30

Temperature Indicators (Lead Resistance = 0.3 ohms)

Rating (Volts)

| Scale

| DB-40 Cat. No.

DB-16 Cat. No.

1-Percent of Span for 10-ohm copper RTDs (Resistance Temperature Detectors) 50-600 Hz

120
120

20 -140°C
0-180°F

103 502 CAAB*
103 502 CDADt

121 502 CAAB*
121 502 CDADt

Instruction Book: 4555K12P0001, Outline Dimensions: See page 30

t Catalog number includes calibrated test resistor




SWITCHBOARD INSTRUMENTS

SWITCHBOARD TIME METER

The AB40 switchboard hour meter contains the time-proven 240 elapsed time meter in a 4.33” square weather-resistant case. It is
designed for use with other switchboard instruments on electrical switchgear and control panels. It is UL/CSA recognized under file
E91703 and meets ANSI C39.1 specifications for shock and vibration. Accuracy of these AC hour meters matches the frequency con-
trol of the power system. Models are available with a time range of 0 to 99,999.9 hours in reset and non-reset configurations. The
reset model requires the removal of the cover in order to perform the reset function.

Reset Type

Non-Reset Type

ORDERING SPECIFICATIONS

AB 40 hour meter AB 40 hour meter AC voltage rating
reset type Non-reset type and frequency
103822AAAB 103811AAAB 120V-60Hz
103822ADAB 103811ADAB 120V-50Hz
103822AGAB 103811AGAB 208V-60Hz
103822AHAB 103811AHAB 208V050Hz
103822ABAB 103811ABAB 240V-60Hz
103822AEAB 103811AEAB 240V-50Hz
103822ACAB 103811ACAB 480V-60Hz
103822AFAB 103811AFAB 480V-50Hz
SPECIFICATIONS

Accuracy: Matches frequency control of the power system
Vibration/Shock: Meets ANSI specification €39.1
Materials: Polycarbonate cover and zinc-coated steel case

Safety: UL recognized under UL file E91703

Presentation: Six digit counter with 5/32"” high digits

Insulation level: 2000VAC for one minute

Burden: Three watts typical
Motor: Synchronous

Dimensions: Outline dimensions and cutout on page 32

YOKOGAWA 4



SWITCHBOARD INSTRUMENTS

AC Wattmeters NOh-lSOlated (cannot be used with external Phase Shifter for Vars)

Rating (Amperes) | Rating (Volts) | Scale | AB-40 Cat. No. | AB-16 Cat. No.
Single-Phase/2-Wire, 1-Element, Transformer-Rated, 50/60 Hz
5 [ 120 [ T [ 103210A ... [ 21210A ...
3-Phase/3-Wire, 2-Element, Transformer-Rated, 50/60Hz ll
5 120 T 103220LJA ...... 121 22UA ...
5 240 T 103220JC...... 121220C......
5 480* T 103220JD ...... —
5 600* t 10322 E ...... — \ A 1200
3-Phase/d-Wire, 2}-Element, Transformer-Rated, 50/60Hz, (Voltage balanced) ll ' KILOWATTS
5 69 t 103 25LJF 121 250JF
5 120 t 103250JA ...... 121250A ...
5 240 t 1032501C...... 121250JC......
Instruction Book: 4555K26P0701, Outline Dimensions: See page 30

t 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.
[J 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. B NOTE:
Example: If the Wattmeter is scaled 0-100 Kilowatts, the Varmeter is scaled 50-0-50 Kilovars. )

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

Varmeters (Voltages must be balanced for all polyphase Varmeters)

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

Single-Phase/2-Wire, 1-Element, Transformer Rated, 50/60Hz

5 120 t 10331 0JA ... 12131JA ...

5 120 T 103762 A ...... * 121762 A...... *
3-Phase/3-Wire, 2-Element, Transformer-Rated, 50/60Hz (Cannot be used with External Phase Shifter) ll

5 120 t 10328 JA 121 28 LJA....

5 120 t 103 812 A ...... ° 121812 A....*
3-Phase/3-Wire, 2-Element, Transformer-Rated, 50/60Hz For Use With External Phase Shifters

5 120 t 103320JA ...... 121320 A

5 120 t 103772 A ... * 12177 2 A*
3-Phase/4-Wire, 2%-Element, Transformer-Rated, 50/60Hz (Cannot be used with External Phase Shifter) ll

5 208 H t 103 29(JB.... 12129 JB....

5 208 H t 1037428B.... s 121742 B.... s
3-Phase/4-Wire, 2%-Element, Transformer-Rated, 50/60Hz For Use with External Phase Shifters

5 120 t 10334 0JA ...... 12134JA ...

5 120 T 103792A..* 121792 A ...%
Instruction Book: 4555K27P0701, Outline Dimensions: See page30

t 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 less than +380.

e Used for 0-Center when calibrating watts are less than +658.

s Used for 0-Center when calibrating watts are less than +760.
The 2/%-element varmeters used on 4-wire 3-phase 120V L-N systems are rated 208V because they are connected line-
to-line.

[J Sixth digit signifies pointer deflection (1-zero left, 2-zero center).
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SWITCHBOARD INSTRUMENTS

APPLICATION GUIDE FOR SELECTION OF
WATTMETERS AND VARMETERS

1. For polyphase applications, see Selector Tables II-V. These
tables display complete catalog numbers for use with com-
monly used combinations of CT and PT ratios. For single
phase applications, order by description.

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

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

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

For 4-wire 3-phase varmeters rated 208 volts, 5A see
TABLE V on page 16.

2. If scale is required 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 this table 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. This table
shows minimum and maximum calibrating watts for various
applications and 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.

“PT Ratio x CT Ratio” is sometimes expressed as “TR".
Example: If CT Ratio is 400/5 and PT Ratio is 480/120; then
TR = 320.

4. See tables below for scale and legend keys to 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 number.

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 1.2 BC 12 CcC 120 DC 1200 EC 1.2
AD 14 BD 14 D 140 DD 1400 EE 1.6
AE 15 BE 15 CE 150 DE 1500 FC 12.5
AF 1.8 BF 18 CF 180 DF 1800 FD 13
AG 2 BG 20 CcG 200 DG 2000 FE 16
AH 2.4 BH 24 CH 240 DH 2400 FG 17.5
Al 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 M 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 T 600 DT 6000 HC 1250
AU 6.5 BU 65 cu 650 DU 6500 HD 1300
AW 7 BW 70 w 700 DW 7000 HE 1600
AX 7.5 BX 75 (@4 750 DX 7500 HG 1750
AY 8 BY 80 cY 800 DY 8000

AZ 9 Bz 90 (o4 900 Dz 9000

Key tO Wa'l'tNaI’metel“ Legends This table shows letters assigned to inner scale legends to be used for digit 14 in Catalog number.

Digit 14 Wattmeters Varmeters Digit 14 Wattmeters Varmeters Digit 14 Wattmeters Varmeters
A None None AC Megawatts Megavars G AC MW/Var* g —
B AC Watts Vars E AC Watts/Vars* — T Percent Horsepower —
C AC Kilowatts Kilovars F AC KW/Var* g — u Horsepower —
*For wattmeters that are to be used with phase shifting transformer for measuring vars.
sStandard Legends AC Kilowatts/Kilovars and AC Megawatts/Megavars
18 YOKOGAWA 4




TABLE |

SWITCHBOARD INSTRUMENTS

Selection of Wattmeter Scales

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

PT PRIMARY VOLTAGE
cT

Scale Primary 240 480 600 2400 | 3600 | 4200 | 4800 6000 | 7200 12000 |14400
Selection 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 £
Min 35 65 80 350 500 600 650 800 1000 1600 2000 g
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 7500  F
Normal 600 250 500 600 2500 3500 4000 5000 6000 | 7500 12 15 S
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 17.5 20 35 45
Min 400 750 1000 4000 6000 6500 7500 10 12 20 25
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 é”
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 17.5 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

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

Scale Watts Formula:

STANDARD CALIBRATING WATT RANGES FOR 5A 120V RATING

Model Zero Left Zero Center * s
The limits of full-scale values depend upon the rating of the instru- or Centerk Low Cal Watts
Imentdand tf(;e current an;i p: ten;c]lal dtra_ns:‘jofm;le ' re:tlos Iu se<_1. ithi Watt or Var (except below) 380 — 760 190 — 760
i order to deteriine whether the deared fullscaie value s within 2 el. Var 10328 — & 103812 — 658 — 1316 329— 1316
imits, the following calibrating-watts formula and table are used. 2% el. Var 10329 — & 103742 — 760 — 1520 380 — 1520

the calibrating watts value falls within the range shown in the table

* Other Voltage & current ratings will be proportional
for the instrument rating, the scale is acceptable. 7 9 prop

s End scale values
Note 1: For 10329 and 103742 (2/element varmeters only) Catalog Number Digits 8, 9, 10 are one-
half (%) the CW (.". calibration current) as calculated using K = 1.1547

Calibrating Watts/Element _ Desired full-scale value in watts or vars
Note 2: The constant K may differ for various “short-cut” methods of metering 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 — & 103812 — 10329 — & 103742 — cross
phase only)
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SWITCHBOARD INSTRUMENTS

MINOZL MINOOL MIN09 MINOS MINOY MINSE MINOE MINOZ 0005 Y000 M)000Z (1:000L)
annLngy avoLnay algasnay ayasngy angzngy aneznay a)aznay ana/ngy oHaLNaY oNaLNgy JoaLngy S/000S
MINOOL MINOS MINOS MINOY MINZE MINOE MINFZ MINIL AM000F MM00Z€ 0091 (1:008)
avoLyay aAaLngy Qyd/yay angznay alasnay a)aLlay aHg/nay a3dLnay JNALNEY JlaLngy J3HLNEY S/000%
MINOL MINO9 MINGE MINOE MNBT MINOZ MINSL MINZL MM000€ M00YZ AM00ZI (1:009)
aM8LSYY alaznay anaLsvy a)aLngy aHe/nay anaLrox ajacnay axaLnay mMacnay JHALNEY 20aLnay S/000€
MINO9 MINOS MINOE MINSZ MINOZ MINSLL MINSL MINOL MM0052 0002 0001 (1:008)
ala/nay ayd/nay a)asnay araznay anasnay as4/ngy a3ig/Lnay avasnay Jrasnay JDasngy ovacngy S/00S5T
MINOS MINOY MINFZ MINOZ MINSL MIATL MINZL 0008 AAN000Z Y0091 X008 (1:00t)
ay¥d.yay ang/nay aHgLnay ana/nay a3dLnay aqg/nay ax4Lnay JAQLNGY pLIAL:] J3HLNEY JAJLNAY $/000Z
MINSE MINOE MINSL MINSL MINZL MINOL 0006 0009 0051 AY00ZL Y009 (1:00€)
anaLsvy aasnay ajacnay a3jacngy axaLnay aveLrox 2zaLnay 21aLnay J3aLNay ooalnay 210LN8Y S/00SL
MINOE MIATT MINSL MINZL AIOL 0008 MM000L 0005 AN00ZL Y0001 00§ (1:0v2)
aMasyay aHe.nay a3asyay axaLnay avea/yay JAQLOX JMALSVY 2¥a/Ly¥ay J0aLnay Jva/¥ay JYILYQY s/oozL
MINTZ MINOZ MINZL MINOL Y0008 MMN000L Y0009 000 Y0001 008 00 (1:002)
aHaLngy ang/nay aasngy avasngy JAQLNEY oMaLngy oLacngy oNaLNgy ovasngy JAdLNEY JNDLNEY S/000L
MINOZ MINSL MINOL 0008 0009 0009 0005 MN00ZE 008 Y009 MN0ZE (L:091)
ao9/4ay Q34.nay ave/yay JAQLNGY J1ALDVX RITJAEL 2Ya/¥ay J1aLngy DAJLNAY J1DLDVX 21DLNaY 5/008
MINSL MINTL MM000L 0009 0005 000t 00SE MMN00tT 009 00§ V(174 (1:0z1L)
Q3g/yay a>e/nay JMALSVY 21a/nay 2¥d/¥ay ONQLIOX JINALSYY JHALNEY 210/ 8y JYILYQY JHDLNEY 5/009
MINTL MINOL Y0009 M000S AN000Y N00SE M)000€ 0002 00§ MO0 X002 (1:001)
axacngy ava/nay oLacngy oHaLNaY oNaLNgy JINaLnay mMacnay JoaLngy JYILNAY INDLNAY J92.NaY S/00S
MINOL 0008 AAN000S Y0007 MM00Z€E AN000€ AN00YT 0091 00y M0ZE MM09L (1:08)
avea/yay JAQLNGY 24aLY¥ay JNALNEY Jlacngy oNALL3Y JHALNEAY J3HLNGY ONDLNEY 212Lnay J3IDLNaY S/00Y
N000L 0009 N00SE X000€ MMN00tT 0002 0081 M00ZL M00€ V(74 0L (1:09)
JMALSVY 21a/nay JINALSYY »Masnay JHALNEY J9ALIDX J4aLngy 20aLnay MDLNAY DHDLNEY BRRYANEH] S/00€
0009 0005 MM000€ N00ST M000Z MYO0SLL 0051 Y0001 MN0ST MM)00T MY00L (1:05)
oLa/ngy oHaLNay Masnay Jracnay J5a/ngy JOHLNAY J3a/nay ovasngy JrdLNay JDd/NaY JVILNAY S/0ST
MY000S Y000 N00tZ 0002 0091 00T L 0021 X008 002 AN09L M08 (1:01)
2YdLY¥ay ONALNEY JHALNaY JDALNaY J3IHLNEY Jaalnay 20aLNay JAJLNEY pLRYAEN] J3DLNAY JASLNAY /002
MM00SE MM000€ 0081 A00SL AM00ZL 0001 006 009 N0SL MMO0ZL M09 (1:0¢€)
JINQLSVY macngy Jdacngy J3aLNay 20aLnay JVALIOX 2Z0LNaY 2104N8Y J3DLNaY DdLNgy 218/nay S/0SL
N00YT MMN0002 AN00ZL 0001 X008 N00L 009 00 001 M08 MYOp (1:02)
JHALNgy JoaLngy 20aLNay ovasnay JAdLNgY dMDLNGY RIRYAL:}Y DNDLNAY oVILNEY JAgLNgY ONELNEY S/00L
Y0081 0051 Y006 MN0SL 009 MY00S N0SY MY00E MYSL 09 AOE (1:s1)
JdaLngy >3aLnay 2Z0LNaY JXJLNaY JL0Lngy JUILIDX 2ddLngy MDLNGY oxaLnay J14/ngy MaLnay SISL
AN00ZL Y0001 009 005 00 M0SE M00E 002 A0S MOy MN0Z (1:01)
J0aLnay ovacLnay 210LNnay HILNGY ONDLNEY JINDLNEY MDLNAY 200Ny oyaLngy JNELNEY BLETAEN S/0§
009 005 M00€ 05T 00T MSLL MM0SL 001 ST 0T AIOL (1:9)
210/ 8y RYRYAREH] MDLNAY 2MLNaY RRRYAEN] 299/N8Y RERVARL:L JVDLNEY oraLnay 298/n8Y ovaLNay SIST
(L:0z1L) (L:o0L) (1:09) (1:08) (L:o1) (1:5€) (L:0€) (1:02) (1:5) (1:v) ((%14] a
ozL/ootvL 0zL/000zZL ozL/oozL 0ZL/0009 0ZL/008Y ozL/oozy 0ZL/009€E 0zL/00vZ 0ZL/009 0zL/o8y ozL/ove olLLVY
olLvY 'Ld 1D
(z 03 | wou} 9 1BIg abueyd J23UD 043Z 104) (3J97-0492) AOZL VS 4339WIe/| (JUSWD|3-Z) 3seyd-€ dJIM-€ o4
e SIes W pL-g B PUI 'V LEgEoL ‘ON 363 op-av 40)09]9S J19}WIEe\
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SWITCHBOARD INSTRUMENTS

MINOFZ MINO0Z MINOZL MINOOL MINO8 MINOL MINO9 MINOY MINOL 0008 M000% (L:000L)
aHoLNay and/ngy andLnay avoLnay aAgLNaYy amazngy ala/nay angznay avasngy JAQLNEY oNazngy S/000S
MINOSL MINO9L MINO6 MINOS MINO9 MINOS MINSY MINZE Y0008 Y0009 MY00ZE (1:008)
a4d£9vX ain/ngy azarovx aAdLnay aL4a/ovx aya/von ada/ovX alaLnay JAQLNAY 21AL5VX Jlasnay S/000%
MINOYL MINOZL MINOL MIN09 MINSY MINOY MINSE N Z4 Y0009 MY00SY MN00KZ (1:009)
aad/svy anLnay amezsvy algaznay add/ovX aNdLoX aneLsvy aHd/nay JLalngy 2dad/OHVX JHALNgy S/000€
MINOZL MINOOL MINO9 MINOS MINOY MINSE MINOE MINOZ 000S MM000Y Y0002 (1:005)
annLnay avo/ngy ala/nay ayasnay angznay aneznay a)a/nay andg/nay JHaLNay ONAZNgy JDa/ngy S/00ST
MINO6 MINO8 MINSY MINOY MINZE MIASZ MIAYZ MIA9L MM000Y MM00Z€ 0091 (L:00t)
azaLovX aAdLngy ada/ovX anaznay aiaLngy ardaLvon aHa/nay a3d/nay oNaznay J1asnay J3HLNAY /0002
MINOL MIN09 MIASE MINOE 24 MINOZ MINSL MIAZL MM000¢€ MN00FZ AY00ZL (L:00€)
amazsvy alga/nay aANELsvY a)aznay aHd/nay andLrox a44a.nay a>asnay MNaLNay JHALNay 20aLNay S/00SL
MINOS MINSY MINSZ MINFZ MINSL MIN9L ML Y0006 MN00FZ Y0081 Y006 (L:0v2)
aya/Hel add/ovX arazHalL aHa/ngy a4a.9vX a34Lrox aqg/svy 2ZALDHVX JHaLNgy 24Q/DVX JZDL5VX S/00zZL
MINSY MINOY MNTZ MINOZ MIA9L MINYL MIAZL Y0008 Y0002 Y0091 Y008 (L:002)
ada/ovX anaznay aHa/nay ana/nay aadLnay aqa/nay ara/nay JAQLNaY J5a/Nay J3IHLNAY JALNAY S/000L
MINSE MINZE MINSL MIN9L MIAZL MINOL Y0006 0009 Y0091 M00ZL X009 (1:091)
anasnNin alaLngy a44/9vX a3d.nay a>a/ovX avasvon 2ZALOVX 21AL5VX J3HLNAY 20A/OVX 212/9VX /008
MINSZ MINFZ MNYL MINZL 0006 0008 MY000L )00SY AN00ZL Y006 MMOSY (L:0zL)
arazHalL aHd/nay aaqg/svy arasnay JZALHVX JAQLIDX JMALSYY 2dALBVX 20a/Nay JZDL5VX 2dDLBVX /009
MNTZ MINOZ MINZL MINOL Y0008 MM)000L Y0009 Y0007 0001 Y008 MO0V (L:00L)
aHg/nay ang/nay arasngy avasnay JAQLNEY oMasngy oLacngy oNaLNgy ovacngy JAJLNEY JNDLNEY S/00S
MINSL MIN9L 0006 Y0008 Y0009 MM000S MY00SY MM00ZE 008 009 MN0ZE (1:08)
a44/9vX Qad/nay 2ZALOVX JAQLNay 21ALOVX 24ALvIN 2dALOVX J1asngy JAJLNEY 212/9VX 21DLNaY S/00t
ML MINZL MY000L 0009 N00SY Y000 MY00SE N00FZ 009 MMOSY MMOPT (1:09)
aqg/svy axasngy JMALSVY J1a/n8ay 2da/BHVX JNALIOX JINALSVY JHALNgY J10/n4gy 2dDLDVYX JHILNAY S/00€
MINZL MINOL Y0009 000§ Y000 MY00SE M)000€ 0002 00§ MO0V Y002 (L:08)
anasngy avasngy o1a/ngy JHA/NaY ONALNgY JINaZNaY Masnay J5a/ngy JYILNAY JNDZNAY JD2/NaY S/0ST
0006 Y0008 MY00SY AM)000 M00ZE MY00SZ MMO00tC Y0091 MMO00Y MMO0ZE 091 (L:ov)
2ZALOVX JAQLNaY 2daLoVX JNaZNay J1aLngy 2raLvon JHa/Nay J3IHLNGY JNDZNEY J1DLNgY J35/NaY /002
MY000L Y0009 MY00SE MY000€ AN00YZ MY000Z AY008L 0021 AMO00E V174 A0ZL (1:0¢€)
JMALSVY oLalngy JINALSYY oMasnay JHALNgy JDArvx 24a/nay 20aLNay »Dngy JHOLNAY 204Ny S/0SL
Y005 Y000 MY00¥Z MY000Z Y0091 MYO00TL Y00ZL 008 M)00Z MM09L M08 (L:02)
2dd/dVX ONAZNgy JHALNgy Jbasngy J3HLNGY Jaasngy 20a/nay JAdLNgy JD2/NaY BEDYAEH oAdLngy /0oL
MY00SE MY000€ MY008L MYO00SL MM00ZL 30001 Y006 Y009 MMO0SL MMO0ZL M09 (L:s1)
JINALSYY oMasnay J4a/nay J3alnay 20asngy IVALIDX BYAYIL:N] pIRALH ERVAL:H DRRIANL:H DIR:VARL: N S/SL
MY00KZ Y0002 MY00ZL MYO000L X008 MM00L Y009 MMO00Y MM00L M08 MO (L:o1)
JHALNgY JDaLNay 20aLnay ovacngy JAJLNEY dMDLNAY pIRYA:Y JNDLNAY IVILNAY oAdLNgy JNALNaY S/0S
MY00ZL AY000L 009 M00S )00F MY0SE M)00€E M)00Z MY0S MO MMO0Z (1:5)
20a/nay ovasnay pIRYAE:H JHILNAY JNDZNaY JINDZNgY MDLNGY JD2/NaY JHa/Nay JNALNaY JDa/nay SISt
(L:0zL) (L:00L) (L:09) (1L:08) (L:ov) (L:5€) (L:0€) (1:02) (L:5) (L:p) (1) a
0zL/00vYL 0zL/0002L ozL/00zL 0Z1/0009 0ZL/008Y oziL/o0zy 0ZL/009€ 0ZL/00vT 0Z1/009 ozL/o8Y ozL/ove OLLVY
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SWITCHBOARD INSTRUMENTS

YVYAINO9 YVYAINOS YVYAINOE YVAINSZ YVAINOZ YVANS'LL YVAINS L YVANOL YVAN00ST YVAN000Z YVAN000L (L:000L)
aLasrvi Qyasrvl ayaLrviL araLrvi and/rvl an4/rvi Q3aLrvL avasrvl oraLrvlL J5ALrvL ovasrvi /0005
YAINOS YYAINOY VAINST 4YAINOZ YVYAIN9L VAINSL YVAINZL YVAINS 4YAN000Z YVAN009L YVAN008 (1:008)
ayazrdn anaLrvl argsrdn anasrvi aadLrvl Q39.9oM adaLrviL QAVLIVL J5ALrvL JIHLIVL DADLIVL S/000%
YVAINGE YVAINOE YVYAINS'LL YVYAINSL YVYAINZL VAINOL YVAING YVYAIN9 YYANO00SL YvAN00ZL YVAN009 (1:009)
aNegLIvs axasrvl an4LIvs a3asrvi a>asrvi avasHay azvLrvl alvirvi J3ALrvL 20aLrvL JIDLIVL /000
YVAINOE YVYANSZ YVAINSL IVANS'ZL YVANOL YVAINS YVAINS L YVAINS YVANOSZL 4VAN000L YVAN00S (1:005)
axasrvl araLrvl Q3agLrvl ad4Lrvi avasrvl AAVLDIN axvLirvi QYVLIVL JDHLIVL JVaLrvL JYDLIVL /0052
YVYAINSZ YVAINOZ YVAINZL YVYAINOL YVAINS YVANL VAN 4VYAN000Y 4VAN000L 4VAN008 YVANOOY (1:00t)
arasrdn anasrvl adasrviL avasrvl AAVLIVL AMVLIvL alvirviL JNALIYL JvaLrvlL JADLIVL INDLIVL /0002
YVYAING L1 YVAINSL YYAING YVYAING L YVYAIN9 YYAING YYAN00SY YYAN000E YYANOSL YVAN009 YVANOOE (1:00€)
an4LIvs aaqLrvl azvirvl axv.rvi alvirvi QYVLHAY 2daLrvL oNALIVL JXJLIVL JIDLIVL MDLIVL /0051
YVAINSL YVYANZL YVAINS L YYAIN9 YVAINS 4VAN000Y YVYAN00SE YVAN00SZ YVAN009 YVAN00S YVANO0SZ (L:0v2)
«EEVEN adaLrvlL axvirdn awvirvi QuvLr4n ONA/ZHAY JINALIVS oraLrdn J1DL1VL ¥LrHN JMLMAN /0021
IVYAINZL YYAINOL VAN YVAINS YVYAN000Y YVYAN00SE YVYAN000E 4VAN000Z YVYAN00S YVYANOOY YVAN00Z (1:002)
a>aLrvlL avasrvl aLvirvlL QyvLrvL JNQLIvL JINALIVL NALIvL J9aLrvL JDLIVL JNDLIVL JDDLIVL S/000L
YYAINOL 4VYAING YVYAING 4YAN000Y YYAN000E YYAN000E YVYAN00SZ YYAN009L YYAN0OY YVANOOE YVANO9L (L:091)
avasrin AAVLIVL ayvirn JNQLIVL oMacdrd MALOOM orasrn JIHLIVL INDLIVL »DLArd BELYINN /008
YVYAINS L YVYAIN9 YVAN00SE YVYAN000E YYAN00YZ YYAN000Z YVANOSLL YVYAN00ZL YVYAN0OE YVANO0SZ YvANOZL (1:0z1L)
axvirdn awvirvit JINALIVS NALVL JHALIVL JHA/HAY JOHLIVS 4LVl IMDLIVL JMLMAN JDLIVL /009
YVAINY YVAINS YVAN000€E YVAN00ST YVYAN000T YVANOSLL YVYAN00SL YVYAN000L YVYANOST YVYAN00Z YVANOOL (L:o01)
alvirvl QyvLIvL INALIVL oraLrvl J5aLIvL JDHLIVL J3asrvi ovasrvi JMLIVL J9DLIVL JVDLIVL /005
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SWITCHBOARD INSTRUMENTS
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SWITCHBOARD INSTRUMENTS

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

Scales

. Uncalibrated

. Special marked scales

. Special legends

. Colored markings, lines or arcs

other than black.

5. Fine line marking (approximately
twice the normal calibration marks
— maximum 150 calibration marks

6. Black scale — white markings

7. a) Double set of numbers —

Single set of divisions
b) Triple set of numbers —
Single set of divisions
8. a) Double set of numbers —
Double set of divisions
b) Triple set of numbers —
Double set of divisions

9. Zero-center scales —

DC ammeters, DC milliammeters,

DC voltmeters, AC wattmeters and

varmeters. Not available for AC

ammeters, voltmeters

Offset-zero scale — Available for

varmeters, AC wattmeters, DC

ammeters and DC voltmeters

A WN =

10.

Ratings and Calibration

11. Special calibration in accordance
with data supplied by customers
Calibration at any angle other
than vertical — Specify angle.
Note: DC instruments can be used
up to a 30° 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

12.

13.

14.

15.

16. Double-rated voltmeters and Construction
ammeters (includes double- _
marked scale if required). Double 20. Weathertight case (standard on
ratings should be chosen to allow metal case AB/DB-40, no adder.
a single set of divisions whenever Not available on AB/DB-16 models)
possible. AC ammeters can have 21. Red manual-set p0|r.1ter(s) Tor2
double rating only when one cur- (AB/DB-40 only). Adjustable over
rent is double the other (e.g., 2.5/5 entire scale from the front of the
amperes) instrument
Double-rated DC ammeters are 22. Anti-glare window AB/DB-40 only
not recommended 23. Wooden-box packaging for export
17. Wattmeters & varmeters with cur- shipping
rent coils rated other than 5 24. Tagging Dymotape or Paper
amperes. 25. Optional extra-short case (overall
18. Accuracy other than listed depth 3.41") for metal case amps
19. Suppressed zero — Maximum and volts only.
suppression 20% of scale. 26. 6VDC, 12VDC, 24VDC, 48VDC back-
lit (red or white) available on AC
and DC volt and amp units
(AB/DBA40).
Standard Scale Legends
AC Volts or Kilovolts % KW LBS
AC Amperes, or Kiloamperes Hz PSIG
AC Watts, Kilowatts or Megawatts FPS GPH
Vars, Kilovars or Megavars KPS PSIA
Synchroscope YPS IPS
Power Factor CPM PPS
Hertz FPM RPM
Phase Angle IPM GPM
DC Volts, or Kilovolts KPM In. H,0
or Milliamperes RPM
DC Watts or Kilowatts YPM
Percent-Motor-Load Current CPH
Percent Horsepower FPH
Degrees C IPH
Degrees F KPH
Degrees K MPH
Degrees R RPH
Kilo-Ohms YPH
Horsepower PPH
Percent PSI
Percent Load
VA. In HG
The words “Spindle,” “Table,” “Roll,” “Motor,” “Turbine” can be added to the above at no extra cost.
Also, when necessary, the multipliers, “X-10,” “X-100," or “X-1000" will 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
Average 25 Hertz 3000 Hertz
rectifier 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
Average 25 Hertz 3000 Hertz
rectifier 0.5 Milliamperes 100 Milliamperes
AC Wattmeter Single Phase 25 Hertz 1000 Hertz
1-phase 380 CW*t 760 CW*t
2-wire 190-0-190 CW*t
69 Volts 600 Volts
1 Ampere 10 Amperes
AC Wattmeter Polyphase 25 Hertz 1000 Hertz
3-phase 380 CW*t 760 CW*t
3-wire Voltage Unbalanced 190-0-190 CW*t 600 Volts
3-phase 69 Volts 10 Amperes
4-wire Voltage Balanced 1 Ampere
AC Varmeter Single Phase 25 Hertz 1000 Hertz
380 CW*t
1-phase 190-0-190 CW*t 760 CW*t
2-wire 69 Volts 600 Volts
1 Ampere 10 Amperes
AC Varmeter Polyphase 25 Hertz 1000 Hertz
658 CW*t
3-phase 329-0-329 CW*t 1316 CW*t
3-wire Voltage Balanced 69 Volts 600 Volts
1 Ampere 10 Amperes
AC Varmeter Polyphase 25 Hertz 1000 Hertz
760 CW*t
3-phase 380-0-380 CW*t 1520 CW*t
4-wire Voltage Balanced 69 Volts 600 Volts
1 Ampere 10 Amperes
Frequency Meter 2 Hertz Span
Synchroscope 50 Hertz 400 Hertz
Power-factor Single Phase 60 Hertz 60 Hertz
Meter 120 Volts 240 Volts
1-phase 0.1 Amperes 5 Amperes
2-wire
Power-factor Polyphase 60 Hertz 60 Hertz
Meter 120 Volts 240 Volts
3-phase, 3-wire Unbalanced Systems 5 Amperes 5 Amperes
3-phase, 4-wire
Power-factor Polyphase 25 Hertz 400 Hertz
Meter 120 Volts 600 Volts
3-phase, 3-wire 0.1 Amperes 5 Amperes
Balanced System
3-phase, 4-wire
AC Ground 25 Hertz 1000 Hertz
Detector 50 Volts 750 Volts
DC Millivoltmeter 50 Millivolts 1000 Millivolts
200 Ohm/\Volt 5000 Ohm/\Volt
DC Voltmeter 1 Volt 750 Volts
200 Ohm/\Volt 5000 Ohm/\Volt
DC Microammeter Microamperes: 1000 Microamperes
DB-40-200
DB-16-300
DC Milliammeter 1 Milliampere 1000 Milliamperes
DC Ammeter 1 Ampere 30 Amperes
Shunt-rated 50 Millivolts 1000 Millivolts
DC Ground 50 Millivolts 750 Volts
Detector 200 Ohms/Volts 5000 Ohms/Volts
Temperature 180 F | Span 250 F | Span
100 C 140 C
120 Volts 10 Ohms J —100F +260 F
cu. —73C +127 C
50-600 Hertz

t Calibrating watts

YOKOGAWA ¢
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SWITCHBOARD INSTRUMENTS

Specifications, Burden Data — AC Meters

Inductance
in Henries
Type Effective or Capa- Reactive
Impedance Resistance citance in Volt- Volt- Power
in Ohms in Ohms Microfarads amperes Watts amperes 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 Voltmeters .. .... 15,400 15,400 0 0.94 0.94 0 1.0
Single phase Wattmeters*
AB-16/40 ............co.... 6,920 4,460 14H 2.08 134 1.59 0.64
Polyphase Wattmeters* ......... (Lagging)
AB-16/40
Terminal #6 to #8on 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 #8on3W 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)
#2to#5 ........ above 10MQ | above 10MQ — 0 0 0 —
Threephase § 43 tots. .. 1. above 10MQ | above 10MQ - 0 0 0 —
#2t0#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
350-450 ... 9,470 9,470 0 1.52 1.52 0 1.0
120V Synchroscope, Running .. .. 10,700 8,800 16H 1.35 1.1 .76 827
(Lagging)
Incoming ........ 68,600 55,500 107H 21 A7 Al .838
(Lagging)
240V Synchroscope, Running . ... 33,500 28,200 48H 1.72 1.45 .92 .845
(Lagging)
Incoming ........ 130,900 113,100 175H 44 .38 .25 .826
(Lagging)
5-Ampere, 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 ...t 0.036 0.036 0 0.91 0.91 0 1.0
*Data based on a per-element basis
Specifications, Burden Data — 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 g; :g 12
DC Millivoltmeters 0-10 5 5
Calibrated for 2-way 0-30 1.7 1.7
Lead Resistance Ohms Terminal 0-50 1 1
Rating of 0.05 Ohms as Resistance + 15% 0-100 0.5 0.5
(mV) standard** DB-40 DB-16 0-200 0.25 0.25
0-50 0.05 25 25 0-300 0.17 0.17
50-0-50 0.05 50 50 0-500 0.1 0.1
0-100 0.05 50 50 10-50 12,5 12.5
100-0-100 0.05 100 100 4-20 6 6
DC Ammeters - 13 2.5 2.5
Rating Ohms Terminal Resistance + 15% DC Microammeters
(Amperes) DB-40 DB-16 Rating Ohms Terminal Resistance + 15%
0-1 0.05 0.05 (uA) DB-40 DB-16
0-5 0.01 0.01 0-200 1,600 1,600
0-10 0.005 0.005 0-300 1,050 1,050
0-15 0.0033 0.0033 0-500 630 630
0-20 0.0025 0.0025 **Internal lead adjustment potentiometer can be adjusted for other lead
0-30 0.0017 0.0017 resistances
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Standard Connections

SWITCHBOARD INSTRUMENTS

URCE SOURCE
HSIO Lo Hi LO
l SOURCE |
.J' * L—[' °
+
O
pcr
al
L
JLOAD LOAD =
LOAD SELF CONTAINED
SELF CONTAINED = . =
With current transformer
AC Ammeter AC Ammeter DC Ammeter
10313 1xxxx 10313 1xxxx 10311-xxxx
SOURCE SOURCE
HI LO [ jqe HI LO SOURCE
+
] ]
FUSE RESTST FUSES
=
LOAD LOAD
With external shunt

Self-contained

LOAD
With external resistance
{Above 600V) = (600 V & below)
AC Voltmeter AC Voltmeter DC Ammeter
103021 xxXX7XXX 103021 xxxx 10312-xxxx
SOURCE LO SsouRce LO
HI FUSES H. FUSES RESIST
H3Ex, Tsou RCE
PT. | ]
= A TIRNG
oS
LOAD LOAD © © LOAD
= Self contained
. . With potential transformer &
With potential transformer external resistor DC Voltmeter
AC Voltmeter AC Voltmeter 10301-xxxx
103021xxxx 10302 1xxXX7XXX
SOURCE FUSES
- EXTERNAL A-C SOURCE " (o7

SOURCE

+

EXT.RES. =

LOAD

With external resistor

DC Voltmeter
10317-xxxx

+

RESISTORS

TRANSFER SWITCH e —

{ON SWITCHBOARD}

TEST
RESISTOR t z

|

Temperature Indicator

DC Ground Detector

10311-xxxx

103502xxxx

NOTE: UL requires a separate grounding terminal that is provided above a ground symbol ( == ).
Connection diagrams for AB/DB16 and AB/DB14 Ammeters and Voltmeters are same as AB/DB40 depicted above.
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SWITCHBOARD INSTRUMENTS

Standard Connections

SOURCE
FUSES
Hv3EX1
FT. 4
‘U 3 A TINO
CT. ) o
3 _@
LOAD e o

Single-phase wattmeter and
Varmeter with current transformer
and potential transformer
10321-xxxx7xxx (watt)
103702xxxx7xxx (watt)
10331-xxxx7xxx (var)
103762xxxx7xxx (var)

SOURCE
3 2 1

Hey Hvi

LOAD

Three-wire, three-phase wattmeter
with current transformer and
potential transformer
10322-xxxx7xxx

103712xxXXX7XXX

SOURCE
N 3 2

LOAD

Four-wire, three-phase wattmeter
with current transformer and
potential transformer (Balanced V)
10325-xxxx7xxx

103732xxxx7XXX

SOURCE Phase Sequence 1-2-3

N 3 21
FUSES
>—J A (X,
HY {X]
PT. *
[o]
11 \)O

H: b §
Eg«&x,
L

i

Connections for 2% element
varmeter, without phase shifting
transformer; used to measure vars
on 4 wire, 3 phase circuits, with
potential transformers (connected
yy) and three current transformers:
(Balanced V)

10329-xxxx7xxx, K = 1.1547
103742xxXX7XXX

See Note 1. Page 12

¥
‘1M »98

source Phase Sequence 1-2-3
P2 UFUSES,, «

Hy
ivm H:

L

LOAD

Connections for polyphase
varmeters for 3 wire, 3 phase.
(Balanced V)

103812xxxx7xxX
10328-xxXxX7xxX

Phase Sequence 1-2-3

PHASE-SHIFTING
SOURCE TRANSFORMER MC-63
3 2 ‘FUSESH V[e[efesfel7

£
LOAD

Connections for 3 wire, 3 phase
varmeter with phase shifting
transformer. (Balanced V)
10332-xxXX7xXXX
103772xxxXX7 XXX

SBOUZRCE Phase Sequence 1-2-3
8
FUSES ,,

-—r—EBHv Xy ; -
(o »“@j@ NG

LJ O) 5 (4
7 © g
©) U

Q L)

¥

LOAD

Connections for 2% element
varmeter used to measure vars on a
3 wire, 3 phase circuit.
(Balanced V)
10329-xxxx7xxXXx
103742xxXX7XXX

K = 1.1547

Phase Sequence 1-2-3  mc-65

PHASE-SHIFTING
SOURCE TRANSFORMER

N 3 2 1 FUSES , 1|3|of4]5]6 7 89

JIT—12 o e
Yy 13170 > @ i
xxd \\? o

» N
| L
LOAD ==

Connections for 4 wire, 3 phase
varmeter with phase shifting
transformer. (Balanced V)
10334-xxxXX7xxx
103792xxxx7xxX

Phase Sequence 1-2-3

EOGURCE
FUSES

21

T cANBE
I OMITTED

LOAD

Connections for power-factor meters
with 4 wire 3 phase circuits with
current transformer and potential
transformers. If transformer
secondary voltage is 120, power-
factor instrument should be rated
208 volts.

103402xxxx (Balanced System)

NOTE: UL requires a separate grounding terminal that is provided above a ground symbol ( == ).
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Standard Connections

Phase Sequence 1-2-3

SOURCE
3 2 t FUSES

H.e ¢ Hg

LOAD

Three-wire, Three-phase Power
Factor meter with current
transformers and potential
transformers. (Unbalanced system)
103462xxxx

Phase Sequence 1-2-3
SOURCE

N 3 2 1

FUSES

H:

H

] p—
X
Hy X
PT. 1|r
Hi| o4 /fo ﬁ‘
19 33 ¢9
oAy
CT.
-_hh
= o o
LOAD T
Four wire, three phase power factor
meter with current transformers and
potential transformers (Unbalanced

System)
103472xxxx

SWITCHBOARD INSTRUMENTS

SOURCE

Single-phase power-factor meter
with current transformer and
potential transformer
103412xxxx

SOURCE
FUSES
X
PI.

LOAD s T—5
CONNECT “+” Y
TERMINAL TO +
GROUNDED LEAD @

(o]

Frequency Meter with potential
transformer
103372xxxx

Phase Sequence 1-2-3

SOURCE

3 2 1 FUSES % CAN BE

OMITTED

S e e —

LOAD

Three-wire, three-phase power-
factor meter with current
transformer and potential
transformers (Balanced System)
103402xxxx

RUNNING o O

[+ INCOMING
FUSES 4, x X, H, FUSES

E_@E ;E INCOMING
PT.

PT. L \ 1 pr
WHEN ONE LINE 1S COMMON

Synchroscope with potential
transformers
106452xxxx

NOTE: UL requires a separate grounding terminal that is provided above a ground symbol ( == ).
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SWITCHBOARD INSTRUMENTS

Dimensions and Panel Drilling For AB/DB 16 & AB/DB 40 (Metal Case)

Short Case
COVER
_————— e — ——— = — AB/DB 16 »
lI/I‘\ (-‘,4\-\—' COVER 1/4_C8 1.9T(PF3¢)
. “ | SCREWS
(e @) | =
| |
| | =
] /’\ | % - D
! Ja U 3.3758Q 5
| \v/ . b AB/DB
i | 16840
| |ty
| -6 ﬁ()‘\'/lP SCREWS
! [\ K / _\l | D 01‘\
s T e -/ 56 ~ GROUNDING
- A © g%lAJ\EIDARD
Short Case Dimensions (Inches) 8
AB / DB-40 AB/ DB-16
AC VIA—DC V/ATAC VIA—DC V/A ACVIA—DC V/A
Frequency Extra Power Factor Frequency Power Factor
Temperature Short Temperature
Tachometer Case (3®3w/4w) Tachometer (3@3w/4w)
Synchroscope Synchroscope
A 3.79 2.89 3.79 3.75 3.75
B 4.85 3.41 4.85 (5.76) 4.81 4.81(5.72)
C 0.86 0.86 0.86 0.88 0.88
D 0.32 0.32 0.32 0.38 0.38
E 4.09 4.09 4.09 8.20 8.20
F 433 4.33 433 8.69 8.69
G 1.06 0.52 1.06 1.06 1.06 Long Case
cuTt out -2 .
“ 18 -28 . 1.06
WC‘!B?S —-{ e
e é ( =-
. . . o Sy
1 ! ' k5 Y -
¢ 2 :ﬁg
w|w ~
o
m ]:I:E -
5/16" DIA (4 HOLES) |%"
O 1.57
Cut-out and Panel Drilling Dimensions. ¢ A -
AB/DB 40 & 16 B
Long Case Dimensions (Inches)
AB / DB-40 AB/ DB-16 SQr%%UNDING
Wattmeter Wattmeter
Varmeter* Varmeter STANDARD
A 5.22 5.19
B 6.79 6.76
C 0.86 0.88
D 0.32 0.38
E 4.09 8.20
F 433 8.69
*Short case dimensions in first column above apply to varmeter for use with external phase shifters (10332—, 10377—, 10334—, 10379—.)
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SWITCHBOARD INSTRUMENTS

Mechanical Specifications

Enclosure: DB-40 “Short” Case; cold rolled steel with protective coating

IS 4=28 THREAD 10=32 THREAD
/-44! MOUNTING STUDS 4y TERWINALS

. _’[3:5. :

2375 50

197 Dia

P —

G — \\_
—tad | (LD GROUSD TERM|NAL

1032 THEEAD

433 50 .70

180 a:30

TN

1688 £015

3373 LOIS 4030 =05 !

DlA [m:e DiA £005 (4)
L

1688 £015 — :

f=—— 3375 0I5 —‘i

PANEL CUT-0OUT DIMENSIONS
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SWITCHBOARD INSTRUMENTS

Outline Dimensions

HOURS
L1 [ b

433 50

Panel Cutout

1688 +.015 —I—-——-l

-

1/4-28 THREAD

(4] WOQUNTING STUDS

bl

|

10=32 THREAD
(2) TERMINALS

397 DA

060
0.40
0.70

050

380

-{n 312 DIa £.008 (4)

i— 3375 £015 —-1




SWITCHBOARD INSTRUMENTS

DIMENSIONS AND PANEL DRILLING

Plastic case AB / DB40 Ammeters and Voltmeters

1/4-28 MOUNTING STUD (4> 1. 34—
0.31240.005 DIA (4

)
1.688£0.015
3.375£0.015 4.030%0.015 DIA.
= L £ 4
_J_—.Lg_sg I 1.68840.015
— 0.03 (4> 3.375:0.013
0.84 2.9 1.06 -
401 410-32 TERMINAL STUD (2) PANEL CUT-OUT DIMENSIONS
High shock AB / DB14 Ammeters and Voltmeters
—— 1/4-28 MOUNTING STLD (4]
Loy 4

y— F0-32 TERMNAL [2)

- -‘r'.: ./'
= - = O T L / | = i
) - -~ " H &
# N 197 014 3
/ L | — / \
\\ # M1 ;.:7-', | v \
T Wi 1 | 1 i 1 __' —_— eyl B
‘ 0415 I‘\._:.;n'z J
) - % 4
B i TYPE [DIM. “A" | ' + 37540055 +
4 . R v AB-14 | 4.10
DB-14] 3.20 PANEL CUT-CUT DIVENSIING

llluminated AB / DB17 Railroad type Ammeters and Voltmeters

a0 08 ——

PR AR T Q) =y O TR ) |
/ 1z~ b 1550
CE2SHOA DAL — |
- - N o
p . & N H YT
(7o _—r— & ‘ — ‘ e D
_ /// \\\j | L | i
/ \ Ja ) /
/ By i 33305 /
TN \ /
L { ) \ L ‘ J
ST i I\ opsin
P / Lo\
/ 16345 N\
- — : 397 DIA X
PR — I - / - i )
J 160 @ 03205 DA D) T EEBn
B3 i 337005 ——
40 0 L s — ant 084 b L /438 VONTIG STLO 2 ‘ ‘
PANEL CUT-0UT DIMLAGSIONG

YOKOGAWA ¢



SWITCHBOARD INSTRUMENTS

TYyPE 180 SINGLE EDGEWISE

[P —

Specifications

Accuracy Class:

Standard — = 1.5% of full-scale span for DC
horizontal and vertical and AC horizontal.

+ 2% for AC vertical.

Suppressed zero (mechanical) — = 2% of full
scale span.

AC Rectifier-type Ammeters and Voltmeters—
Standard + 2.5% on 60-Hertz sine wave at
25°C.
Scales (Standard):
Ranges — (see following page)
Length — 4.448 inches
Degrees rotation 60 degrees
Color — Background - White

Numerals - Black

Legend - Black

Scale Divisions - Black
Numeral Height — % inch
lllumination — Refer to factory
Number of scale divisions — 100 maximum
Scale linearity — DC - linear

AC - non-linear

Maximum number of letters (counting spaces
as letters) on vertical meters, 25; on horizon-
tal meters, 30.

Repeatability: + 2% of full scale

Burden Data

Overload:
Sustained — 120% for AC and DC voltmeters.
120% for 8 hours for AC and DC ammeters.

Momentary — 10 times rated current applied
for 10 consecutive intervals of % second with
one-minute intervals between successive
applications for AC and DC ammeters.
Mechanical overload same as momentary
overload for ammeters.

Response Time:

AC — 4 seconds maximum

DC — 2.5 seconds maximum > 1 mA
4 seconds maximum < 1 mA

Overshoot:
40% full scale angle maximum

Insulation Level:

Operating — 600 volts

Hi-pot — 5000 volts rms terminals to case for
one minute

Mounting Position For Both Horizontal
and Vertical Meters:

Mounting to a Vertical Panel is standard. If
other mounting angle is necessary, then
angle must be specified and instrument cali-
brated for the specified angle.

UL RECOGNIZED:
FILE E91703

Operating Environment:
Temperature (Standard) — ( -4° to +150°F)
(-20°C to +65°C)

Pressure — Atmospheric

Shock — 50 G's

Maximum magnetic field without external
shielding —

(Standard) - DC or AC, 1 gauss for 3% accuracy

Case:
Material — Base Polycarbonate
Finish — Spray painted
Color — (Standard) - Aluminum
(Optional) - Black
Pointer color — White
Window and Case — Polycarbonate
Magnetic Shielding — DG, self-shielding
AC, soft iron shielding
Gasketed cover (weather resistant) standard
Type Terminals — Stud type

Movement:
AC — Iron vane pivot and jewel
DC — Pivot and jewel

Weight:
AC— 19 oz
DC— 18 oz.

Shipping weight — approx. 30 oz.

Impedance Effective Inductance Reactive
Type in Resistance in, Volt- Watts Volt- Power
Ohms in Ohms Henries amperes amperes Factor
120-VOLT, 60-HERTZ POTENTIAL CIRCUIT
Voltmeters 18,667 18,658 1.546 1.205 1.204 0.0545 0.9993
5-AMPERE, 60-HERTZ CURRENT CIRCUIT
Ammeters 0.00832 0.00792 6.75x10°6 0.208 | 0.1978 | 0.064 | 0.9520
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DC AMMETERS PIVOT & JEWEL

+1.5%
Accuracy
Horizontal

Scale Terminal +1.5%
and Resistance, Accurac
Rating Ohms Vertica
DC AMMETERS — SELF-CONTAINED

0-50pA 4735 180 113 CYCY
0-100pA 1480 180 113 DRDR
0-200pA 650 180 113 EAEA
0-500pA 226 180 113 EMEM
0-800pA 562 180 113 EWEW
0-1 mA 40 180 113 FAFA
0-2 mA 20 180 113 FGFG
0-5 mA 10 180 113 FXFX
0-10 mA 5.0 180 113 GZGZ
0-50 mA 1.0 180 113 HYHY
0-100 mA 0.5 180 113 JRIR
0-200 mA 0.25 180 113 KAKA
0-500 mA 0.10 180 113 KMKM
0-800 mA 0.062 180 113 KWKW
0-1 A 0.05 180 113 LALA
0-2 A 0.025 180 113 LELE
0-5 A 0.010 180 113 LSLS
0-10 A 0.005 180 113 MTMT
0-15 A 0.003 180 113 NDND
0-20 A 0.0025 180 113 NGNG
0-30 A 0.00167 180 113 NLNL
0-40 A 0.00125 180 113 NPNP
0-50 A 0.001 180 113 NTNT

180 111 CYCY
180 111 DRDR
180 111 EAEA
180 111 EMEM
180 111 EWEW

180 111 FAFA
180 111 FGFG
180 111 FXFX
180 111 GZGZ
180 111 HYHY

180 111 JRIR

180 111 KAKA
180 111 KMKM
180 111 KWKW

180 111 LALA
180 111 LELE
180 111 LSLS
180 111 MTMT
180 111 NDND

180 111 NGNG
180 111 NLNL
180 111 NPNP
180 111 NTNT

DC AMMETERS — SHUNT-RATED 50

(Lead Resistance = .05Q-.07<2)

Mv

0-10
0-20
0-30
0-40
0-60

0-80

0-100
0-200
0-300
0-400

0-500
0-600
0-800
0-1

0-50 mVv
50-0-50 mV

>>>» >>r>r >>>>>

~
>

12.5 180 123 ECMT
12.5 180 123 ECNG
12.5 180 123 ECNL
12.5 180 123 ECNP
12.5 180 123 ECNW
12.5 180 123 ECPD
12.5 180 123 ECPK
12.5 180 123 ECRL
12.5 180 123 ECRX
12.5 180 123 ECSC
12.5 180 123 ECSF
12.5 180 123 ECSJ
12.5 180 123 ECSN
12.5 180 123 ECVA
12.5 180 123 ECt
25 180 124 ECt

180 121 ECMT
180 121 ECNG
180 121 ECNL
180 121 ECNP
180 121 ECNW

180 121 ECPD
180 121 ECPK
180 121 ECRL
180 121 ECRX
180 121 ECSC

180 121 ECSF
180 121 ECSJ
180 121 ECSN

180 121 ECVA

180 121 ECt
180 122 ECt

t Order by Description.

DC AMMETERS — SHUNT-RATED 100 MV
(Lead Resistance = .04Q-.08Q2)

0-100mV
100-0-100mV

25
50

180 123 GBt
180 124 GBt

180 121 GBt
180 122 GBt

t Order by Description.

DC MILLIAMMETERS — MECHANICALLY ZERO-
SUPPRESSED, LIVE-ZERO, SELF-CONTAINED

(To read output of process tr itters, blank leg
Rating |Scale | +2% Accuracy Vertical | +2% Accuracy Horizontal
1-5 mA § 180 183 FYAA 8ABA 180 181 FYAA 8ABA
4-20mA § 180 183 HEAA 8ABA 180 181 HEAA 8ABA
10-50mA § 180 183 HXAA 8ABA 180 181 HXAA 8ABA

§ Pencil calibrated points at .25%, 50%, 75%, 100% of full-scale position

YOKOGAWA 4

SWITCHBOARD INSTRUMENTS

DC VOLTMETERS — SELF CONTAINED

Scale Terminal £1.5% +1.5%
and Resistance, Accurac Accuracy
Rating Ohms Vertica Horizontal

0-1 VvV 1000 180 013 LALA 180 011 LALA
0-5 VvV 5000 180 013 LSLS 180 011 LSLS
0-15 V 15000 180 013 NDND 180 011 NDND
0-30 V 30000 180 013 NLNL 180 011 NLNL
0-50 V 50000 180 013 NTNT 180 011 NTNT
0-80 V 80000 180 013 PDPD 180 011 PDPD
0-150 V 150000 180 013 PZPZ 180 011 PZPZ
0-300 V 300000 180 013 RXRX 180 011 RXRX
0-600 V 600000 180 013 SJSJ 180 011 SJSJ
150-0-150 V 150000 180 014 PZPZ 180 012 PZPZ
300-0-300V 300000 180 014 RXRX 180 012 RXRX

AC AMMETERS — 40/70 HZ, IRON-VANE TYPE

Scale Transformer +2% Accuracy +1.5% Accuracy
Rating Vertical Horizontal
0-1 A 180 143 LALA 180 141 LALA
0-3 A 180 143 LJLJ 180 141 LJLJ
0-5 A 180 143 LSLS 180 141 LSLS
0-10 A Self- 180 143 MTMT 180 141 MTMT
0-15 A Contained 180 143 NDND 180 141 NDND
0-20 A 180 143 NGNG 180 141 NGNG
0-30 A 180 143 NLNL 180 141 NLNL
0-50 A 180 143 NTNT 180 141 NTNT

AC AMMETERS — TRANSFORMER-RATED - 5 AMP

10/5
15/5
20/5
25/5
30/5

40/5
50/5
75/5
100/5
150/5

200/5
300/5
400/5
500/5
600/5
800/5

1000/5
1200/5
1500/5
2000/5
3000/5
4000/5

180 143 LSMT
180 143 LSND
180 143 LSNG
180 143 LSNJ

180 143 LSNL

180 143 LSNP
180 143 LSNT
180 143 LSPB
180 143 LSPK
180 143 LSPZ

180 143 LSRL
180 143 LSRX
180 143 LSSC
180 143 LSSF
180 143 LSS)
180 143 LSSN

180 143 LSVA
180 143 LSVB
180 143 LSVC
180 143 LSVE
180 143 LSVJ
180 143 LSVN

180 141 LSMT
180 141 LSND
180 141 LSNG
180 141 LSNJ
180 141 LSNL

180 141 LSNP
180 141 LSNT
180 141 LSPB
180 141 LSPK
180 141 LSPZ

180 141 LSRL
180 141 LSRX
180 141 LSSC
180 141 LSSF
180 141 LSSJ
180 141LSSN

180 141 LSVA
180 141 LSVB
180 141 LSVC
180 141 LSVE
180 141 LSVJ
180 141 LSVN

AC VOLTMETERS — 60

HZ, IRON-VANE

Self-
Contained

180 033 PZPZ
180 033 RXRX
180 033 SFSF
180 033 SJSJ

180 031 PZPZ
180 031 RXRX
180 031 SFSF
180 031 SJSJ

AC VOLTMETERS — TRANSFORMER

RATED 150 V

0-10 A
0-15 A
0-20 A
0-25 A
0-30 A
0-40 A
0-50 A
0-75 A
0-100 A
0-150 A
0-200 A
0-300 A
0-400 A
0-500 A
0-600 A
0-800 A
0-1 kA
0-1.2 kA
0-15 kA
0-2 kA
0-3 kA
0-4 kA
0-150 V
0-300 V
0-500 V
0-600 V
0-300 \Y
0-600 \Y
0-750 v
0-3 kv
0-525 kv
0-6 kv
0-9 kv
0-15 kv
0-18 kv

240/120
480/120
600/120
2400/120
4200/120
4800/120
7200/120
12000/120
14400/120

180 033 PZRX
180 033 PZSJ

180 033 PZSM
180 033 PZV)

180 033 PZVV
180 033 PZVX
180 033 PZWJ
180 033 PZWZ
180 033 PZXE

180 031 PZRX
180 031 PZSJ

180 031 PZSM
180 031 PZVJ

180 031 PZVV
180 031 PZVX
180 031 PZWJ
180 031 PZWZ
180 031 PZXE




SWITCHBOARD INSTRUMENTS

Type 180 Optional Features

Scale Variations
1. Blank Scales
2. Special marked scales (maximum 100 divisions;
Ref. Notes 3 and 4)
3. Special Legends (Ref. Notes 3 and 4)
4. Colored markings, lines, bars, etc.
5. Zero-center Scale DC instruments

Ratlngs and Calibration

6. Unlisted ratings. Contact factory for other than
listed ratings.

. Offset-zero scale (DC meters only)

. Special calibrations in accordance with data
supplied by customer

. Calibration for use on other than vertical panel

[o JEN]

ed frequency.

11. High-sensitivity voltmeters
(See Note 2)

12. Special-terminal resistance

13. Internal mounted rheostat

14. Rectifier-type voltmeters 2.5 percent.

15. 1 percent accuracy (DC only)

16. Suppressed zero with operable zero set (DC
only) (See Note 1)

. Calibration for use on 400 Hertz or other unlist-

Construction

17.
18.
19.
20.

Internal illumination
Red pointer (Day-glo)
Anti-glare window
Black trim case

4. Type 180 scales and legends are individual parts
separated by a space for the pointer. Only one
set of divisions can be marked on a scale.

5. No charge for electrical legends.

Notes:

1.

N

w

Suppressed zero — Available only on DC mod-
els up to a maximum suppression of 20 percent
of full-scale value. Note: Accuracy is affected on
suppressed-zero instruments.

. High-sensitivity voltmeters — DC voltmeters can

be offered up to 20,000 ohms/volt. Voltmeters
of high sensitivity draw less current from the
circuit and are used on applications where the
circuit current is so low that instrument resis-
tance will appreciably affect circuit operation.

. Special legends and/or scales may be obtained

by special order. Maximum number of letters
(counting spaces as letters) on vertical instru-
ments is 25; on horizontal instruments, 30.
Exact wording must be clearly indicated as to
spelling, abbreviation, spacing, etc.

Dimensions and Panel Cutout

TOP

(For Horizontal Edgewise)

2.294"
Max

“f

1.776"
Max

+

PANEL o——— 6.040" Max

y . TOP
x . l________ (For Vertical
16 Min_  oegv /\ Edgewise)
1" Maﬂ Max )
4 ? Y;" -

5.765"

Max

5.676" Max .
Mounting

Bracket ASM

17— 28 NF
4 — 2A Thread
+ 0.008

0.008” 4—4

Tor00" = : 1.400"

DIMENSIONS FOR TYPE 180 INSTRUMENTS

DWG B3147K22
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AG
AMPERES

GENERAL SPECIFICATIONS

Full Scale Deflection: 250° taut band movement
Full Scale Length: Approx. 140mm (5.5")
Pointer: Sword type, black

Scale Plate: Platform type, white

Case: ABS resin, black
Cover: Methacrylic acid resin with antistatic processing on both sides.
Standard color . . . Black (Munsell N. 1.5/0) or jade green and case
(Munsell 7.5 BG4/1.5)

SWITCHBOARD INSTRUMENTS

Terminal Plate: Phenol resin, black

Mounting Screw: 5mm dia.

Measuring Terminal: 5mm dia (nut type)
Operating Temperature Range: 0 to 40° C (32 to 104° F)

Storage Temperature Range: -10 to 50° C (14 to 122° F)
Dielectric Strength: 2,600 V AC for one minute between electric circuit

Miniature Switchboard
Instruments — 2180 Series

Watts, Vars, Unbalanced Power Factor supplied with external transducer.

Ranges Standard Ratings Catalog Operating
Model Type Available and Scales Number Principle Accuracy
be Ammeters 500pA ~ 30A 2181A00 Moving +1.5% of full
Voltmeters 30V ~ 300V See Table On 2181A00 coil type scale value
AC Ammeters 500pA ~ 30A Next Page 2182A00 RMS sensing +1.5% of full
Voltmeters 3V ~ 600V 2182A00 transducer type scale value
Voltage Catalog Operating
Type Rating Connection Load Current |Elements Number Principle Accuracy
Single-phase 1 2185A31
. Unrestricted +1.5% of full
Wattmeters Specify 3-phase 3-wire Unrestricted 2 2185A35 scale value
120V/5A . Balanced
or 3-phase 4-wire Unrestricted 2-1/2 2185A34
AC 240V/5A . Unrestricted Feedback Time
input, full 3-phase 4-wire Unrestricted 3 2185A36 Division
scale watt Single-phase 1 2186A31 Multiplier
or var value, . Balanced Transducer*
frequency 3-phase 3-wire Unrestricted 2 2186A33 +1.5% of full
Varmeters rating, . Unrestricted scale value
PT and 3-phase 3-wire Unresricted 2 2186A35
CT Ratio . Balanced
3-phase 4-wire Unrestricted 2-1/12 2186A34
3-phase 4-wi Unrestricted 3 2186A36
"phase S-wire Unrestricted
Single-phase 1 2187A31 Phase angle
3-phase 3-wi Balanced 1 2187A33 sensing
Power 120V/5A "phase 3-wire Balanced transducer
Factor or Unrestricted .
3-phase 3 wire - 2 2187A35 Feedback Time +5.0% of
Meters 240V/5A 3nrestr!§e: Division Scale
nrestricte .
3-phase 4-wire Unrestr:c‘fed 3 2187A36 Multiplier Transducer* Length
Frequency 115V or 45-55 Hz, 55-65 Hz Frequency +0.5% of
Meters 230V 45-66 Hz Rating 2188A30 sensing center
Available transducer type frequency

*Instrument is furnished with external transducer. Contact Yokogawa for transducer outline and connection drawings.
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SWITCHBOARD INSTRUMENTS

2180 SERIES STANDARD RATINGS AND SCALES

Example: 218100-AFA-BL is a 0-1mA rating & scale with black cover

DC Ammeters and Voltmeters AC Ammeters and Voltmeters
Model Number Suffix Rating and scale Model Number Suffix Rating and scale
2181A 00- 2182A 00-
Full scale value AEM- 500 pADC Full scale value AEM- 500 pAAC
(zero left) AFA- 1mADC (zero left) AFA- TmAAC
AFG- 2mADC AFG- 2mAAC
AHF- 20mADC AHF- 20mAAC
AKM- 500mADC AKM- 500mAAC
ALA- 1ADC ALA- 1AAC
ALS- 5ADC ALC- 1.5AAC
AMT- 10ADC ALS- 5AAC
AND- 15ADC A42- 5AAC (for external CT)*
ANG- 20ADC AMF- 7.5AAC
ANL- 30ADC AMT- 10AAC
A01- 50mVDC (shunt-rated)* ANL- 30AAC
A05- 100mVDC (shunt-rated)* VNL- 30VAC
VNL- 30vVDC VNT- 50VAC
VNT- 50VDC VPB- 75VAC
VPK- 100VDC VPK- 100VAC
VPZ- 150vVDC VPZ- 150VAC
VRX- 300vDC V12- 150VAC (for external PT)*
VO1- 1mADC (external multiplier)* VRX 300VAC
2181 35- 10 to 50mADC* VSI- 600VAC
Suppressed zero 36- 4 to 20mADC* V20- 70-130VAC (expanded scl.)*
37- 1-5VDC* V21- 140-260VAC (exp. scale)*
Cover assembly BG | Munsell green Cover assembly BG | Munsell green
BL | Munsell black BL | Munsell black

Note: * For ratings and/or scales not listed, please specify as similar to closest rating above and describe in detail.

DIMENSIONS AND PANEL DRILLING

M4 (4) M5 TERMINAL SCREW (4)
/ / /0,19&0‘005 “4)
] Ovzar i e
2.76 DIA. / 1,260:0.010 !
| Y | I I N AN N . A S R VA R
E \® 0.407 ] 2.520£0.010 \2.840+0.010 DIA
~ 4 0.87 J——~—W ! -6

10,59 1‘260i0,010—--——-+
S 0.02 (4 0.75 ‘j
0.70 3.60 0.63-|4 ~ —2.520£0. 010
F—1.34
FOR MIDELS 2187-31 AND 2187-33 DALY PANEL CUT-OUT DIMENSIONS

Shipping weight 1.1 Ibs.
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Rudder Meter

This series of back-lit meters provides a continuous analog
indication of the rudder position of a boat or ship based on

an input signal from a position transducer.

B Features

» 3.1” diameter indicator face with white pointer
* +/- 125° element/pointer movement

» Customizable scaling/markings, colors, and logos
* Span adjustment for voltage input, span and zero

adjustment for resistance bridge input (no adjustment
for current input)
* Incandescent T3 2 wedge type bulb12 or 24 VDC,
replaceable from the back of the unit
» Accuracy +/- 2.5 degrees (for positional accuracy of
the rudder, not including sensor error, multiply full scale
rudder deflection by 0.02)
+ Dielectric Withstand Voltage of 1000 VAC/60 Hz from
input to can for 10 seconds
* Dielectric annodized aluminum can and brass hardware
* Waterproof from front of panel, dust proof from back of panel

B Model And Suffix Codes

SWITCHBOARD INSTRUMENTS

(185 Q terminal
resistance)

zero position

Digits 1, 2, 3 Digits 4 & 5 Digit 6 Digits 7 Digits 8, 9 Digits 10, 11, 12, 13
Model Input Type Zero Pointer Back Light Voltage Factory Code Scale Designator
Position (+/- 15%)
RM3: Nominal A1:+/-1 mADC U: Up pointer zero 1: 12V DC -1 Established at time
3.1” round rudder (42 Q terminal position of order
position meter resistance)
A2: +/- 500 yA DC D: Down pointer 2: 24V DC

V1: +/- 100 mV DC

V2: +/- 200 mV DC

V3: +/- 300 mV DC

V4: +/- 400 mV DC

V5: +/- 500 mV DC

R1: 500 ohm
resistance bridge*

* Requires a user supplied 10 V DC - 40 V DC power supply (50 mA maximum

current draw).

Example: RM3A1U1-1/_ _

_. RM3 rudder meter with + 1 mADC input, up

pointer zero position, 12 V DC back light voltage. Other features defined by
the last three characters of the model number that are established at the time

of order.
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SWITCHBOARD INSTRUMENTS

B Mechanical Dimensions
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Yokogawa Corporation of American is a leading world-class
manufacturer and provider of meters, transducers, field test
instruments, laboratory measuring instruments, recording
instruments and industrial controllers in North America.

Yokogawa is committed to a long-term partnership with our
customers by meeting future market needs with continuous
research and development. Our vision at Yokogawa is to
create an environment where plant personnel and operators
are well informed, alert, and ready to face the day’s next
challenge. Quality, innovation, and foresight are what you
can expect from all Yokogawa products and their employees.

Yokogawa is the clear choice for operational excellence
adapting to many unique challenges in today’s world
market, maximizing response time by operating four
independent business divisions. These divisions are designed
to be agile and flexible organizations that provide attention
to customer satisfaction while maintaining the technological
advances and stability of larger corporations.

Yokogawa Corporation of American is a wholly owned
subsidiary of Yokogawa Electric Corporation, a company
with more than 90 years experience in the fields of
Measuring Instruments and Industrial Controls.

YOKOGAWA

2 Dart Road

Newnan, Georgia 30265

770-253-7000 » 800-888-6400 e Fax 770-251-2088
www.yokogawa-usa.com

Represented by:
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