


















































































































































































































































































































































































































































2460 LAMPS, LIGHTS, & INDICATORS 2460

SUPER BRIGHT LED LAMP
B SUPER BRIGHT LED LAMP

o5 BR5364X/5374X 660_[120/60] 20 | 016 BR22625/22725 660 |20/16] 20
- MPR5364X/5374X| Red | 700 | 10/%6 | 10 | "antel Red- MPR22625/22725| Red | 700 [1.6/1.2] 10 | Pastel Red -
MVR5364X/5374X 630 [100/60] 20 | mvR22625/22728 630 [16/12] 20
MAA5364X/5374X| Orange| 605 [100/50| 20 |Ppastel Org-ClearDift g-"‘/ MAA22625/2272S| Orange| 605 |16/12| 20 |Pastel Org-Clear/Dif
MAY5364X/5374X| .. 17580 [80/40| 20 |Pastel Yellow - ‘ MAY22625/22725 ., 1 580 |16/10] 20 |Pastel Vellow -
MPY5364X/5374X 570 [120/60] 20 | Clear/Diff , MPY22625/22725 570 |24/16] 20 | Clear/Diff
MPG5364X/5374X] Green | 560 [100/40] 20 | pastel Green - MPG22625/22725] Green | 560 |16/12] 20 | Pastel Green -
MBG5364X/5374X|Pure Green| 555 {40/16| 20 Clear/Diff MBG2262S/2272S|pureGreen| 555 | 8/4 | 20 Clear/Diff
% BR5385X 660 | 6 | 20 24x72 BR7351K 660 | 3 | 20
PR5385X__ | Red | 700 | 0.9 | 10 |Pastel Red/Diff PR7351K__| Red | 700 | 05 | 10 | Red Diff
VR5385X 630 | 6 | 20 | VR7351K 630 | 24 | 20
AA5385X Orange| 605 6 20 | Pastel Org/Diff 0 AA7351K Orange| 605 | 2.4 | 20 [ Orange Diff
’ AY5385X 580 5 20 | Pastel Yellow o AY7351K 580 | 24 | 20 .
Pysaesx | 0[50 [ 6 | 20 /Diff 77 PY7asTK | "W 570 [ 4 [ 20| YelowDiff
PG5385X__| Green | 560 | 5 | 20 | pastel Green PG7351KY | Green | 565 | 3 [ 20 | oo o
BG5385X__ |PweGreen] 555 | 1.6 | 20 /0iff BG7351K__ |Pweereen] 555 | 1 | 20
% BR53045/53345 660 [80/20] 20 5 BR5351K 660 | 3 | 20
PR53045/53345 | Red | 700 |12/10] 10 | Clear/Red Diff PR5351K__| Red | 700 | 05 | 10 | Red Diff
VR53045/5334S 630 |60/16] 20 VR5351K 630 | 2.4 | 20
AA53045/5334S | Orange| 605 |60/16] 20 | Clear/Org DIff AAS5351K__ |Orange| 605 | 2.4 | 20 | Orange Diff
/ AY53045/53345 580 [60/16] 20 | Clear/Yellow AY5351K 580 | 2.4 | 20 )
* PY53045/53345 | 0" [ 570 [80/30] 20 Diff Pys3stk | o570 | 4 [ 20| Ylow Ot
PG53045/5334S | Green | 560 |60/24| 20 | Clear/Green PG53SIKY | oo T7665 | 3 [ 20 | o
BG53045/5334 [Purcreen] 555 |50/10] 20 Diff BG5351K 555 | 1 | 20
P7) BRA3655/43755 660 |20/12] 20 5 BR5352K 660 | 3 | 20
MPRA365S/43755| Red | 700 |a/1.2] 10 | Fastel Red- MPR5352K | Red | 700 | 0.5 | 10 | Red Diff
MVR43655/43755 630 |16/10] 20 MVR5352K 630 | 2.4 | 20
1@ MAA43655/4375S|Orange| 605 | 20/8 | 20 |Pastel Org/Diff ’ MAA5352K  [Orange| 605 | 2.4 [ 20 | Orange Diff
MAY43655/43755 580 | 20/8 | 20 3 e MAY5352K 580 | 2.4 | 20 :
R MPYasBss/aa7ss] " [a70 T30r6] 20 | oot /. MPY5352k | "' 570 [ 4 [ 20| 'ohow Diff
MPG43655/43755] - 1560 |20/12] 20 |Pastel Green - MPG5352K | Green | 560 | 3 [ 20 | o
MBG43655/4375S 555 | 10/6 | 20 |Clear/Diff MBG5352K  |PureGreen| 555 | 1 20
936 BRA3GIF/A3TIF 860 [20710] 20 | " 56 BR5353K 660 | 3 | 20
- [MPR4SGTFASTIF| Red | 700 [1.271] 10 | Pastelfed MPR5353K | Red | 700 | 05 | 10 | Red Diff
MVR4361F/4371F 630 | 8/6 | 20 . MVR5353K 630 | 2.4 | 20
MAA4361F/4371F| Orange| 605 | 10/8 | 20 |Paste org Clearoi //@ MAA5353K__|Orange| 605 | 2.4 | 20 | Orange Dif
) MAY4361F/4371F 580 | 10/8 | 20 |Pastel Yellow - MAY5353K 580 | 2.4 | 20 )
MPYa3e1F/437iEL o " 570 [12/10] 20 | Clear/Diff f-/// MPY5353K | "W 570 [ 4 | 20| elowDif
MPGA361F/4371F| 560 | 10/6 | 20 |Ppastel Green- / MPG5353K | Green| 560 | 3 | 00 | o
MBGA361F/4371F 555 | 6/3 | 20 | Clear/Diff MBG5353K _|PureGreen] 555 | 1 | 20
23 BR3839S 660 | 8 | 20 2545 BR5356K 660 | 2 | 20
PR3839S__| Red | 700 | 09 | 10 | FestelRed MPRS356K | Red | 700 | 05 | 10 | Red Dif
VR3889S 630 | 6 | 20 MVR5356K 830 | 2 | 20
/& AA3889S  [Orange| 605 | 5 [ 20 | Pastel Org Diff ' MAA5356K  |Orange| 605 | 2 | 20 | Orange Diff
| AY38895 580 | 4 | 20 | Pastel Yellow A MAY5356K 580 | 2 | 20 )
9 Pvaseos | 0" [s70 [ 5 | 20 Diff ;/ MPY5356K | W[ 570 [ 3 [ 20| 'ohow Diff
PG3889S Green | 560 4 20 | Pastel Green / MPG5356K Green| 560 | 2.4 | 20 Green Diff
BG38B9S _ [PweGreen] 555 | 1.6 | 20 Diff MBG5356K _|PureGreer| 555 | 0.8 | 20
03 BR33685/33785 660 |80/30] 20 24 BR4364K 660 | 6 | 20
MPR33685/33785| Red | 700 | 6/3 | 10 | Fanicl fed- MPR4364K | Red [ 700 | 15 | 10 | Pastel Red
MVR33685/33783 630 |40/20] 20 MVR4364K 630 | 5 | 20
MAA33685/3378S| Orange| 605 |40/20{ 20 |Pastel Org/Diff MAA4364K | Orange| 605 6 20 | Pastel Orange
MAY33685/33785 580 [40/20] 20 | Pastel vellow . MAY4364K 580 | 6 | 20
MPY33685/33785] ' " [ 570 [60/30] 20 /Diff f wPYaseak | o'W 570 [0 | 20 | estel Yellow
MPG33685/33785| Green | 560 |40/20] 20 | Pastel Green MPG4364K | Green | 560 | 6 | 20 |Pastel Green -
MBG33685/33785|Pure Green| 555 |20/10] 20 /Dift MBG4364K  |PueGreen] 555 | 3 | 20 Clear

%étanley E{féﬁfﬁm Saiés of America, Inc. B 2660 Barranca Parkway, Irvine, CA 92606
W Tel: 949-222-0777 W Toll Free: 800-LED-LCD1 W FAX: 949-222-0555 M www.stanleyelec.com
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5500 TRANSDUCERS, SENS

ORS, & ENCODERS 5500

ITAL

Corporation

Optical Shaft Encoders,
Inclinometers & Products for
Motion Control, Automation & Robotics

microstepper controllers, and machine vision products.

U.S. Digital Features:

* Orders normally ship the same day or next day.

* 2 year warranty.

* Affordable prices are published on our data sheets.

U.S. Digital offers practical products for motion control and automation applications. Our products include; absolute and incremental optical shaft
encoders, inclinometers, tilt sensors, displays, quadrature decoder ICs, zero speed switches, PC-interfaces, standard / custom software,

* Complete information on all of our products located on the internet, http://www.usdigital.com

* Application engineers are available to assist you.
* We also offer encoder disks, modules and components.
* Let us quote your special requests.

wire lead loops forJ
internal use only (2).

1.18 _"

i
A

Bottom View Side View Top View

T mmmm,

Optical Enco

NAALLY
.025 square pins
on .100 centers (5)

S1 Encoder Features

* Small size

* Low cost

« Ball bearing version (high speed)

* Sleeve bushing version (feels like potentiometer)
* 2-channel quadrature, TTL square wave outputs
» Optional index (3rd channel)

* Tracks from 0 to 100,000 cycles/sec

* 96 to 2500 cycles/rev.

* 384 to 10,000 codes per revolution

 Single +5 volt supply

*-40 to +100°C operating temperature

* $39 is typical 100 piece price for standard S1

der

E2 Quick Assembly Encoder Features

* Quick and simple assembly & dis-assembly

* Rugged screw-together housing

* Accepts +.010" axial shaft play

« Fits shaft diameters to 2mm to 3/8"

« 2-channel quadrature, TTL square wave outputs
» Optional index (3rd channel)

* Tracks from 0 to 100,000 cycles/sec

* 96 to 2500 cycles/rev.

* 384 to 10,000 codes per revolution

* Single +5 volt supply

* -40 to +100°C operating temperature

* Compatible with HP HEDS-5500

* $29 is typical 100 piece price for standard E2

* Also, our E3 fits shaft diameters up to 1" with 2 times the resolution!

Standard dia. = .109"
Option-3 dia. =.125"
equally spaced holes
on 750 dia. (2).

1.20 —-—"
Bottom View

equally spaced hole:
on .823 dia. (3)

.438 dia. hole

To allow shatft to pass through, option ‘H'

has flush back with .375 dia. hole (.500 dia.

when 3/8 shaft diameter is specified).
This .500 dia. extended back is only
on option 'E' for 3/4" shaft length.

@ird housing has flush back
\ e
:

Option ‘A’ is .497" dia.

self-alignment shoulder.

Flush face is standard.
r

0% dia.

recess

{072 deep
2

wire lead loops for
internal use only (2).

Side View

.030 “025 square pins N
on .100 centers (5) Option 'A

Top View

* End View

.126 dia. mounting
hole (4) on 3.000"
dia bolt circle

r\-Option-M adapter-/\

4-40 threaded
mounting holes (2)

A2 Absolute Encoder Features

* Up to 15 devices on a single 6-pin telephone-type cable
* Cable length up to 1000 feet

* Field programmable resolution 2-65536 CPR

* Field programmable zero position

* Single or multi-turn configuration

* 12-bit analog output option

* Ball bearing version

* Sleeve bushing version

¢ Quick assembly kit version

» Through-shaft version

* Absolute / Incremental Hybrid version

« Inclinometer version

« Utility & configuration PC software with source code is avaliable
* $175 is typical 100 piece price for standard A2

T2 Inclinometer Features

* Low cost

¢ Fast response

* Rugged and simple

* 360 degree range

¢ 0.05°, 0.1°, or 0.25° resolution

* 2-channel quadrature, TTL square wave outputs
¢ Optional index (3rd channel)

* Tracks from 0 to 100,000 cycles/sec

¢ Single +5 volt supply

* -40 to +100°C operating temperature

* $60 is typical 100 piece price for standard T2

En

This side faces

mounting
surface

643

Mou nting/ §

surface 500

Insert 4-40 x 625,
mounting screws’

through these 2
110 diameter holes

1.250 7’1

Front
View

wire lead loops for
intenal use only (2)

NAALLY
025 square pins
on 100 centers (5)
Rear
View

Side
View

Internet email: sales @usdigital.com e

Phone (360) 696-2468 + Sales (800) 736-0194 + Fax (360) 696-2469

U.S. Digital Corporation » 3800 N.E. 68th Street, Suite A3 * Vancouver, WA 98661-1353

Internet: http://www.usdigital.com

Be1798

For manufacturers' sales offices, see yellow pages
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5500 TRANSDUCERS, SENSORS, & ENCODERS 5500

N ERNIT%%N » INDUSTRIAL
SENSOR SYSTEMSSBISEgNBOBF-Z(;\g'l H , INC. « COMMERCIAL
2800 Anvil Street » St. Petersburg, Florida 33710 « (813) 347-2181 « Fax: (813) 347-3881 + E-MAIL: sales@vsensors.com * MILITARY

OPTICAL AND CONTACT, INCREMENTAL AND ABSOLUTE STRAIN GAGES AND POTENTIOMETRIC PRESSURE
ROTARY ENCODERS. MODULAR ENCODERS. TRANSDUCERS. PRESSURE MEASUREMENT SYSTEMS.

STANDARD AND CUSTOM ENGINEERED COMPONENTS AND ASSEMBLIES FOR YOUR HIGH
PERFORMANCE MOTION CONTROL AND MEASUREMENT SOLUTIONS.

ENCODERS GENERAL SPECIFICATIONS:

— - Optical, Absolute __
ELECTRICAL
Voltage ..............cccecueuen 5VDC to 15VDC
Counts/reve Up to 12 bits
Multiturn . Up to 19 bits
Code ... .. Gray, Binary, BCD (increase count cw or ccw)
Accuracy . .. + 1/2 bit
. MSE_CHANICAL 333530
. iZ€S ..o , 25, 30,
Optical, Incremental ________ Mounting .................... Flanlge, servo, face
Shaft seals/Connectors Available
E\L/Eﬁ:;;(:AL .................. 5VDC to 15 VDC Leads .......cccocceverinnene Pigtail standard
Frequency response .. 100 kHz standard ‘ ) Contact, Absolute
Pulses/revolutions ..... Consult factory - ’
Code .......cocucereiine Dual channel in quadrature with index ELECTRICAL
Multi/Comp .. . Available Voltage ........................ 5 VDC to 28 VDC
Output ... PS- Photo Sensor (sine wave), PU- Pull-Up, Counting speed Up to 200 RPM
OC- Open Collector, LD- Line Drivers Counts/revolutions ..... Up to 10 bits
Accuracy Muititurn .. .. Up to 19 bits (total count)
Pulse-to-pulse .................. +1% Code .... .. Gray, Binary, BCD (increase count cw or ccw)
Pulse-to-pulse-any-pulse .. + 3 arc minutes Accuracy . .. +1/2 bit
MECHANICAL MECHANICAL
SiZeS .....ccevevecrerarinnne 5,11, 15, 23, 25, 30, 35 Sizes ..o 11, 18, 23, 31,
Mounting ..........cccoceeee Flange, servo, face Mounting ............c........ Flange, servo, face
Shaft seals/Connectors Available Shaft seals/Connectors Available
Leads .........c...ccveereeeneen Pigtail standard Leads ........cccoveeuvrennnne Pigtail standard
PRESSURE TRANSDUCERS GENERAL SPECIFICATIONS:

TRANSDUCER TECHNOLOGIES milliVolt/volt Voltage Current Loop Potentiometric Digital
'BONDED SILICON \ o

FROM 0-100 TO 0-5,000

Pressure Range (psi) FROM 0-100 TO 0-5,000 [ FROM 0-100 TO 0-5,000 FROM 0-100 TO 0-5,000
Reference* AG,S AG,S AG,S AG,S
Accuracy T0 +0.5% T0x0.5% T0 +0.5% T0+0.5%
Overpressure T0 100% T0 100% T0 100% T0 100%

BONDED FOIL. - ~ ' -
Pressure Range (psi) FROM 0-100 TO 0-10,000 | FROM 0-100 TO 0-10,000 | FROM 0-100 TO 0-10,000 FROM 0-100 TO 0-10,000
Reference* AG,S AG,S AG,S AG,S
Accuracy +T00.5% +T00.5% +T00.5% +T00.5%
Overpressure 50% 50% 50% 50%

' DIFFUSED SILICON L - o ,
Pressure Range (psi) FROM 0-2, 0-350 FROM 0-2, 3,000 FROM 0-2, 0-3,000
Reference* AGS AG,S AG,S
Accuracy T0+0.5% T0 +0.5% T0+0.5%
Qverpressure 100% 100% 100%
_POTENTIOMETRIC e
Pressure Range (psi) FROM 0-50 T0 0-5,000 | FROM 0-50 TO 0-5,000 | FROM 0-2 70 0-10,000 0-10,000
Reference* G AG AD,G,S G
Accuracy T0 +0.8% TO + 0.5% T0 +0.5% T0 + 0.5%
Qverpressure RANGE +20% RANGE +20% RANGE +20% RANGE +20%
DICAL TRANSD R PERFORMA AR A =
L Bonded Silicos . _Diffused Silicon. | Bonded Foil otentiometric
LINEARITY - to 0.{%5"1(6 i - to 0.%5"{?0 ST t0 0.5% to 0.5%
any 37°C span within -40°C +125° any 37°C span within -40°C +125°

CT%%%EQEQE%D yoperatin% Temperature range yoperatinpg Temperature range | 55°C to 125°C | -55°C to 125°C
SIGNAL LEVEL to 20 mV/V to 10 mv/V 2t03mV/V | % of applied DC

*A= ABSOLUTE
G = GAGE
S = SEALED GAGE
D = DIFFERENTIAL
Consult Factory for Custom Requirements or Specifications

See Our Other Page In Volume A, Section 4750

EEM 1999 See us on the World Wide Web at http://eemonline.com Be1799
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Y/ YASKAWA

Energy In Motion -

Vane Type PSMO e Separate Type PSMS e Memory Type PSMM

A wide variety of types available to meet Applications/Specifications: General
Purpose, High Temperature, Floodtight for Two-Wire Systems featuring a Wide
Power Range (1V 1mA to 240VAC 10A inductive) |

B FEATURES AND BENEFITS

Bestact Proximity Switches vs.
Other Switches '

1 No power supply needed. Inductive
capacitive, photo-electric & hall
effect sensors all need this!

2 No maintenance needed. Unaffect-
ed by dirt, dust, water (IP 67 or
NEMA 6 rating) or incident sunlight.
Photo-electric switches need main-
tenance or shielding when subject-
ed to these conditions.

3 Can switch from logic level up to
lamp, pilot-duty (360VA) 1/2 HP
(240VAC) motor loads directly.

4 Eliminate interposing/interfacing or
seal-in relays.

5 Eliminates the possibility of erro-
neous operation and breakdown due
to noise/voltage surge without protec-
tive R-C snubber/surge suppressors.

6 Latching (PSMM) capability, SPST
(NO or NC) contact configuration
available.

7 No TTL compatibility issues, short-
circuit or overload protection need-
ed, just a simple hard contact for 2-
Wire (240VAC/100VDC or greater if
needed) switching.

8 Operable in temperatures up to
510°F (265°C).

9 Sensing ranges up to 4.33"
(110mm) or more.

10 No demagnetization due to temper-
-ature fluctuation or aging (less than
2% over a 10 year period) due to
the use of rare earth and anisotrop-
ic magnets.
11 Barrel, vane, separate or
memory/direction sensitive (PSMM)
type available.

B TYPICAL APPLICATIONS

Steel plant machinery and equipment
(for raw material handling, iron making,
rolling mills), plating line, large-size
material handling machines, automobile
manufacturing lines, elevators, cement

B TYPES AND HOW TO USE

Magnetic proximity switches are usually classified into two types: an integrat-
ed type (with magnet) such as vane type and a separate type. Switch opera-
tion principle is described below. ’

Vane type Separate type Memory type

MAGNET UNIT MOVEMENT

VANE MOVEMENT MAGNET UNIT MOVEMENT

MAGNET
UNITS

SWITCH
UNITS

[] SEPARATE TYPE

* The switch units are fixed, and the
magnet unit is mounted to the mov-
ing object to be detected.

* In this type, one magnet unit can
energize several switch units.
Various detecting methods are
available to match your specifica-

U VANE TYPE

* Detection of substance can be
made without any physical contact.
It enters into or passes by the
groove of U-shaped structure. In
general, the detected substance is
of flat shape and of ferromagnetic
material such as iron plate.

and related equipment, power station
facilities, dam equipment, pollution pre-
vention equipment and devices, mine
machinery, chemical industry machin-
ery and equipment, marine product pro-
cessing machines.

YASKAWA ELECTRIC AMERICA, INC.

* Featuring high detecting accuracy
even if the detected substance
exhibits play, the switch exhibits less
contraint conditions and greater
ease-of-handling.

2121 NORMAN DRIVE SOUTH, WAUKEGAN, IL. 60085

PH. 847 / 887-7000 W FAX 847 / 480-9731

See our additional
pages in Sections
4500 and 5100.

tions.

Recognized in accordance with USA and
Canadian Standards.

For Class |, Division 2 Groups A,B,C,D.
Hazardous Locations UL File No. E87146

m E87146 cm

B+1800

For manufacturers' sales offices, see yellow pages

EEM 1999



Connector terminology is often quite
confusing. This confusion starts with
the very names of connectors. The
name of a connector may derive from
its shape, application, type of conduc-
tor or even method of termination.

Shape—Circular, cylindrical, and
rectangular.

Electrical application—High voltage,
RF, microwave, input/output, etc.

Mechanical application—Printed cir-
cuit, rack & panel, cable, etc.

Conductor type—Coaxial, flat cable,
ribbon cable, flex circuit, ete.

Termination method—Wirewrap,
soldercup, solderless, ete.

Hardware such as clamps, hoods, and
adapters are frequently used to convert
cable connectors to rack and panel
types. This adds to the name confusion.
A very common telephone connector,
for example (the “C” type) got its
name from the model number of the
original maker.

Contact: The part(s) of the connector
that actually provides circuit continu-
ity between its two sections—the parts
which are normally mated. The back
end of the connector should properly
be called the termination. This is the
point where the wires or PC board is
attached to the connector.

Contact alignments: Often called con-
tact float. Describes the amount of al-
lowable contact movement within the
connector body. Permits self-alignment.

Male vs. female: In the U.S. this de-
seribes the contact construction. In
Europe this term is more often used
to describe the outer shell mating ac-
tion which may be the reverse of the
contacts.

Closed entry: A female contact which
prevents entry of a male contact larger
than a specific size.

Open entry: A female contact designed
for a specific size of male contact but
which will allow entry of larger male
contacts by spring action.

Hermaphrodite: Contacts or connector
bodies which are the same configura-
tion. Male/female designations do not
apply. Bodies usually have some
mechanical means for maintaining
polarity,

Hermetic seal: Glass-to-metal seals at
terminations. Often used improperly to
describe vacuum-tight seals.

Waterproof seal: May or may not be
truly waterproof. May prevent easy
entrance of casual water by means of a
rubber or other boot.

Printed circuit connector: Connectors
which are used in conjunction with
printed circuit boards. There are two
distinctly different styles.

Edgeboard. May be called edge or
card. The printed circuit (PC) board
edge enters the connector.

Two-piece: One part of the connect-
ing pair is physically attached to the
PC board itself. The other part is at-
tached to something else such as a
cable or a motherboard.

Readout: Describes the arrangement
at the terminating edge of a PC board.

May be single or double. A double read-
out PC board has termination strips on
each side not usually interconnected.

Ribbon connectors: A type of connector
which allows flat “ribbon” cable to be
attached to a round or rectangular con-
nector but also used interchangeably
for flat connectors to flat cable.

Ribbon contact connector: Describes
the contacts in a rectangular connector
which have a self-wiping mating ac-
tion. Not the same as ribbon connector.

Solderless terminal: Any style of ter-
mination which does not require solder
for a permanent connection. See crimp
and insulation displacement.

Crimp termination: A stripped wire i
inserted into a barrel or trough which
is then crimped to the conductor with a
suitable tool.

Insulation displacement: Unstripped
insulated wire is fitted into a channel
containing metal teeth which are
forced through the insulation to make
contact with the conductor.

Service rating: The maximum rated
voltage and/or current which may be
applied continuously. May be called
working voltage. Can be confused with
the term used to describe how many
times a connector may be mated and
separated.

Withstanding voltage: Also called test
voltage. The voltage a connector must
withstand for one minute without
breakdown. Applied between connec-
tors and between connectors and shell
and any grounding devices of the con-
nector.
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and Load Cells

& Flow and level.Sensors Thoso Products Can
[ 2-Wire Transmitters OMEGA® Handbook

o oye Set, Temperature
(4 Signal Conditioners Measurment,
[# DIN Rail Systems o

[F Industrial Process Meters and Controllers
[ Data Acquisition Systems
(¥ Custom Thermocouple Assemblies

Temperature Pressure

This Product Can Be This Product Can Be Found
Found in the OMEGA® in the OMEGA® Handbook
Handbook Set, Set, Pressure, Strain and
Temperature Force, Section D.
Measurement, .

Section B.

This Product Can Be Found

in the OMEGA® Handbook
Set, Temperature

. Measurement, Section A.

For FREE Literature

Call hetween 8:30-5:!

This Product Can Be Found
OMEGA® Handbook Set,
and Level SectionM.

www.omega.com
e-mail: info@omega.com \

For Sales and Service In
the U.S. and Canada:

1:800:76:6MmEGR

Be1802 See us on the World Wide Web at http://eemonline.com EEM 1999
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peraty
conductivity, dissolved oxygen,
chlonne/ch{onne dioxide and turbltf ity. Whether your
application s in the laboratory, in the field or in
industry, turn to OMEGA for quality system solufions!

(¥ Custom Designed Pressure Systems
[ Millivolt Output Transducers
[ Voltage Output Transducers
[4 Current Qutput Transducers
[ Specidlty Pressure Transducers

This Product Can Be Found in the OMEGA®
Handbook Set, Pressure, Strain & Force, Section M.

This Product Can Be Found in the OMEGA® Handbook Set,
Pressure, Strain & Force, Section B.

P et Sh s
This Product Can Be Found a'l between 6:39-5:5
in the OMEGA® Handbook Set, DIAL (203) 359-7874
Temperature Measuremem

Secmm A

Temperature Sensors
[ Thermocouple Probes and Assemblies
¥ RTD and Thermistor Probes and Elements
[ Temperature Labels, Paints and Crayons
[# Glass Bulb and Dial Thermometers

[ Infrared Pyrometers
[ Cryogenics
http » //WWW. ome g a.com CORPORATE GUALITY

e-mail: mfo@omega.com

For Sales and Service In
the U.S. and Canada:

4-800-¥¢-OMEGA

EEM 1999 For manufacturers’ sales offices, see yellow pages




Avalanche Photodiode:

A photodiode
that takes advantage of avalanche mul-
tiplication of photocurrent. It is par-
ticularly suited to low noise and/or
high speed applications.

Contrast: A noticeable difference in
color, brightness, or other characteris-
tics in a side-by-side comparison.

Chrominance Contrast: The color con-
trast between two adjacent surfaces of
identical area, shape, texture, and lu-
minance. The human eye is more sensi-
tive to differences in color than it is to
differences in brightness.

Current Transfer Ratio: The ratio of
an optocoupler’s output current to in-
put current at a specified bias.

Dark Current: The leakage current of
a photodetector with no incident light.

Dominant Wavelength: The wave-
length that is a quantitative measure
of apparent color of light as perceived
by the human eye.

Infrared Radiation: The electromag-
netic wavelength region between ap-
proximately 0.75 and 100 micrometers
longer than the wavelength of visible
light.

Interrupter (module): A device that
produces an electrical output signal
when an object breaks the light (visi-
ble or invisible) between a light source
and a photodetector.
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IRED: An infrared-emitting diode. See
light-emitting diode.

Light Current: The current that flows
through a photodetector when it is ex-
posed to radiant energy.

Light-Emitting Diode (LED): A semi-
conductor diode that emits incoherent
light at its PN junction when forward
biased. The light can be in the visible or
invisible (infrared) wavelength region.

Luminance Contrast: The observed
brightness of a light-emitting element
compared to the brightness of the “sur-
round,” an integral part of the device
and inseparable from it.

Optocoupler: A device that transmits
electrical signals, without electrical
connection, between a light source (in-
put) and the receiver (output). The in-
put is generally an LED; the output
might be a photodiode, phototransis-
tor, a photo—Darlington, etc. Some-
times referred to as optoisolator.

Peak Wavelength: The wavelength at
the peak of the radiated spectrum of an
emitter.

Photo-Darlington: A light-sensitive
Darlington-connected transistor pair.
The photo—Darlington has a very high
sensitivity to illumination or radiation.

Photodetector: A device that provides
an electrical output signal when sub-
jected to radiation in the visible, infra-
red, or ultraviolet regions of the elec-
tromagnetic spectrum. Photodiodes,
phototransistors, and photo—Darling-
tons are the most common type of
photodetectors.

Photodiode: A junction diode that is re-
sponsive to radiant energy. Photodi-
odes have a high degree of linearity
between the input radiation and the
output current, and faster switching
speeds than phototransistors.

Photothyristor: A thyristor whose
switching action is controlled by light
applied to the thyristor gate.

Phototransistor: A light-sensitive tran-
sister that delivers an electrical output
proportional to the light intensity at its
input. The low-level photocurrent that
is generated is amplified by the eurrent
gain of the transistor. The base region
(or gate in a FET) may or may not be
brought out as an external terminal.

Point Source: A source with a maxi-
mum dimension less than one-tenth the
distance between sources and detector.

Reflector (module): A device contain-
ing a light source and a photodetector
that detects any object that reflects
light produced by the source back to
the detector.
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RELAYS

Hybrid: Isolated input and output
either with a solid-state input and an
electromechanical output or vice versa.
Typically a reed switch is used to trig-
ger a solid-state output or a solid-state
amplifier is used to trigger an electro-
mechanical relay.

Differential: Have multiple windings
to function when voltage, current and/
or power difference reaches a specific
level or value.

Close-differential: The dropout value
is specified close to the pickup value.

Frequency sensitive: Operates at a set
frequency or within specific frequency
bands. A resonant reed, for example.

Hermetically sealed: Totally sealed by
glass-to-metal or metal-to-metal seals
to ensure very low rates of gas leakage
over long time periods.

Encapsulated: Imbedded in a suitable
potting compound.

Sealed: Enclosed in a relatively air-
tight cover. (Not the same as hermeti-
cally sealed.)

Covered: Unsealed metal or plastic
enclosure or housing.

CONTACTS

Dry circuit: contacts that carry current
but do not open or close during ener-
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gizing of the load circuit. Often
wrongly used in reference to low level
contacts.

Low Level: Contacts controlling rela-
tively low voltages and low currents.
Generally below 5 Vdc and 10mA.

OPERATING CHARACTERISTICS

Measured dropout: The value at which
all contacts restore to their unoper-
ated position as current or voltage de-
creases.

Specified dropout: The value at or
above which all contacts must restore
to their unoperated position as voltage
or current is decreased.
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Specified hold: The value that must be
reached before any contact change oc-
curs as voltage or current is decreased
on an operated relay.

Specified nonpickup: The value that
must be reached before any contact
change occurs as voltage or current
decreases on an unoperated relay.

Measured pickup: The value at which
all contacts function as voltage or cur-
rent increases on an unoperated relay.

Specified pickup. The value at or be-
low which all contacts must funetion
as voltage or current increases on an
unoperated relay.

Sensitivity : Specified pickup expressed
in watts.

Normal bridging: The make-before-
break action between adjacent contacts
on relays designed for this purpose.

Abnormal bridging: The undesired
closing of contacts caused by a metal
bridge or protrusion developed by
arcing.

Magnetic freezing: Sticking of the
armature to the core as a result of
residual magnetism.

TIME

Actuation: The interval from coil ener-
gization or de-energization to the fune-
tioning of a specified contact.

Initial actuation: The interval from
coil energization or de-energization to
the first closing or opening of a pre-
viously open or closed contact.

Final actuation: Sum of initial actua-
tion and bounce intervals following an
actuation. :

Contact bounce: The interval from
close or opening of a contact to the end
of the bounce of “chatter.”

Chatter: See bounce.

Operate: Normally taken as the inter-
val between energization and the open-
ing or closing of the last contact to
function not including bounce.

Release: Normally taken as the inter-
val between de-energization and the
opening or closing of the last contact to
function excluding bounce.

Transfer: The interval between open-
ing a closed contact and closing an
open contact of & break-before-make
relay.



Accuracy .

The variation of unit performance, i.e.,
time delay, voltage trip point, etc., over
the specified conditions of ambient
temperature, input voltage range, and
time between operations.

Adjustability

The changing of a unit set point, within
the specified range of unit operation, by
means of internal or external adjustment
mechanism (i.e., changing time delay
with potentiometer).

Contact Rating

The electrical power-handling capability
of relay contacts under specified envi-
ronmental conditions and for a pre-
scribed number of operations.

Delayed Interval Timing
Function

Input voltage is applied continuously.
The timing cycle is started by momen-
tarily actuating the control circuit. The
functions of separate Delay-On-Operate
and interval type timers are combined in
one package providing a single OFF-
ON-OFF output cycles

Also called: single shot.

Delay-On-Operate Timing
Function

Application of the input voltage starts
the time delay. At completion of the
time delay, the relay contacts transfer.
Also called: Delay-On-Make, On-Delay,
Delay Relay, Delay-On-Pickup.

Delay-On-Release Timing
Function

Input voltage must be supplied contin-
uously to timer. Actuation of control
circuit causes relay contacts to transfer-
immediately. Time delay starts when
control circuit is released. The relay re-
mains energized for the duration of the
time delay—then de-energizes.

Also called: Delay-On-Break, Off-Delay,
Delay-On-Dropout, Delay-On-
Energization.

Frequency Sensor

A device that monitors a predetermined
overfrequency and/or underfrequecy con-
dition, and changes output state when
these conditions exist.

Hysteresis

The difference between the response of a
unit or system to an increasing and a
decreasing signal (example: a voltage
sensor).

Interval Timer Timing
Function :
Application of input voltage causes re-
lay contacts to transfer and time delay
to begin. At completion of the time
delay,. the relay contacts return to de-
energized state.

Also called: Delay Interval, One Shot.

Output Control

The switching device, either solid-state
or electromechanical, used in the unit to
control the load connected to the output
terminal(s).

Phase Sensor
A device that monitors for proper phase
rotation in 3-phase systems.

Programmability
Ability to modify function, time delay
or input voltage of a timer.

Recovery Timer

(Delay-On-Operate/Interval
Timer)

The minimum time that input volt-
age must be interrupted prior to
time-out to insure a successive tim-
ing cycle within the specified limits.

(Delay-On-Release)

The minimum duration of time that
control circuit must be re-actuated to
insure a new timing cycle when the
control circuit is released.

Recycle Time

(Delay-On-Operate or
Interval Timer)

The minimum time that input volt-
age must be interrupted after the

timing cycle is completed to assure
a successive timing cycle within the
repeatability specified.

(Delay-On-Release)

The minimum duration of time that
control circuit must be actuated to
insure a successive timing cycle
within the repeatability specified
when the control circuit is released.

Repeat Cycle Timer Timing
Function ,
Application of power automatically
initiates continuous off-on cycling of
the output relay.

Also called: flasher, intervalometer

Reset Time

The time required for the contacts to
return to normal position when power
is removed.

Reverse Polarity Protection

Blocking circuitry arrangement within
the timer to prevent damage or output
actuation if reverse polarity input volt-

. age is applied.

Tolerance

The difference between specified and
actual timing or sense point (factory
setup tolerance).

Transient Protection

Prevents damage to unit if positive or
negative transients are applied to the
unit. Insures proper operation of the
unit during and after transient occur-
rence. Max. transients are usually
specified as to amplitude and duration,
i.e., 1000V for 1 second.

Trip Point

The predetermined point at which a
sensing device is set to change the out-
put state.

"Voltage Sensor

A device that monitors for a predeter-
mined overvoltage and/or undervoltage
condition, and changes output state
when these conditions exist.

v\



MIL-W-5088 Underwriters
National American 500
Copper Aluminum Electrical Laboratory Insurance ¢ mils/A
Size, | Single- Wire- Single- Wire- Code 60°c | socc Association
AWG wire bundied wire bundied
30 0.2 0.4 0.20
28 0.4 0.6 0.32
26 0.6 1.0 0.51
24 1.0 1.6 0.81
22 9 5 1.6 2.5 1.28
20 11 7.5 C c e 25 4.0 3 2.04
18 16 10 - - 6 4.0 6.0 5 3.24
16 22 13 10 6.0 10.0 7 5.16
14 32 17 - ... 20 10.0 16.0 15 8.22
12 41 23 - o 30 16.0 26.0 20 13.05
10 55 33 35 25 20.8
8 73 46 58 36 50 c. - 35 33.0
6 101 60 86 51 70 ca . 50 52.6
4 | 135 80 108 64 90 ... ... 70 83.4
2 181 100 149 82 125 90 1328
1 211 125 177 105 150 100 167.5
0 245 150 204 125 200 - c 125 2120
00 283 175 237 146 225 R A 150 266.0
000 328 200 e . 275 . L. 175 336.0
0000 380 225 c . 325 - c 225 424.0




Diameter at o o Weight at 20°C (68°F),
20°C (68°F) Area at 20°C (68°F) bare copper wire
Size, mils mm mils ¢ mils mm Ib/1,000 ft. Ib/mile kg/km
AWG
4/0 460.0 11.68 166,200 211,600 107.2 640.5 3,382 953.2
3/0 409.6 10.40 131,800 167,800 85.01 507.8 2,681 755.7
2/0 3648 9.266 104,500 133,100 67.43 402.8 2,127 599.5
1/0 3249 8252 82,891 105,600 53.49 3195 1,687 477.6
1 2893 7.348 85,730 83,690 42.41 2533 1,338 337.0
2 257.6 6.543 52,120 66,360 33.62 200.9 1,061 2989
3 229.4 5.827 41,330 52,620 26.67 159.3 841.1 237.1
4 204.3 5.189 32,780 41,740 21.15 126.3 667.1 188.0
5 181.9 4.620 25,990 33,090 16.77 100.2 528.8 149.0
6 162.0 4.115 20,610 26,240 13.30 79.44 419.4 118.2
7 1443 3.665 16,350 20,820 10.55 63.03 3328 93.80
8 1285 3.264 12,970 16,510 8367 49.98 2639 74.38
9 114.4 2.906 10,280 13,090 6.631 39.61 2092 58.95
10 101.9 2.588 8,155 10,380 5.261 3143 166.0 46.77
11 90.7 2.304 6,460 8,230 417 24.90 131 37.1
12 80 2.05 5,130 6,530 3310 19.8 104 29.4
13 720 1.83 4,070 5,180 2.63 15.7 82.9 234
14 64.1 1.63 3,230 4,110 2.08 12.4 65.7 18.5
15 57.1 1.45 2,560 3,260 1.650 9.87 52.1 14.7
16 50.8 1.29 2,030 2,580 1.31 7.81 41.2 11.6
17 453 1.150 1,610 2,050 1.040 6.21 328 9.24
18 403 1.02 1,280 1,620 0.823 4.92 26.0 7.32
19 359 0.912 1,010 1,290 0.653 3.90 20.6 5.81
20 320 0.813 804.0 1,020 0519 3.10 164 4.61
21 285 0.724 638.0 812.0 0.412 246 13.0 3.66
22 253 0.643 503.0 640.0 0.324 1.94 10.2 2.88
23 226 0.574 401.0 511.0 0.259 1.55 8.16 230
24 20.1 0.511 317.0 404.0 0.205 1.22 6.46 1.82
25 17.9 0.455 252.0 320.0 0.162 0.970 5.12 1.44
26 15.9 0.404 - 199.0 253.0 0.128 0.765 4.04 1.14
27 14.2 0.361 158.0 202.0 0.102 0.610 3.22 0.908
28 12.6 0.320 125 159.0 0.0804 0.481 2.54 0.715
29 11.3 0.287 100.0 128.0 0.0647 0.387 2.04 0.575
30 10.0 0.254 78.50 100.0 0.0507 0.303 1.60 0.450
31 8.9 0.226 62.20 79.2 0.0401 0.240 1.27 0.357
32 8.0 0.203 50.30 64.0 0.0324 0.194 1.02 0.288
33 7.1 0.180 39.60 50.40 0.0255 0.153 0.806 0.227
34 63 0.160 31.20 39.7 0.0201 0.120 0.634 0.179
35 5.6 0.142 24.60 314 0.0159 0.0940 0.501 0.141
36 5.0 0.127 19.60 25.00 0.0127 0.0757 0.400 0.113
37 4.50 0.114 15.90 20.20 0.0103 0.0613 0.324 0.0912
38 4.0 0.102 12.60 16.0 0.00811 0.0484 0.256 0.0721
39 35 0.0889 9.62 12.2 0.00621 0.0371 0.196 0.0552
40 31 0.0787 7.55 9.61 0.00487 0.0291 0.154 0.0433
4] 28 0.0711 6.16 7.84 0.00397 0.0237 0.125 0.0353
42 25 0.0635 4.91 6.25 0.00317 0.0189 0.0999 0.0282
43 22 0.0559 3.80 4.84 0.00245 0.0147 0.0774 0.0218
44 20 0.0508 3.14 4.00 0.00203 0.0121 0.0639 0.0180
45 1.8 0.0457 2.54 3.24 0.00164 0.00981 0.0519 0.0146
46 1.6 0.0406 2.01 2.56 0.00130 '0.00775 0.0409 0.0115
47 1.4 0.0356 1.54 1.96 0.000993 0.00593 0.0313 0.00883
48 1.2 0.0305 1.13 1.44 0.000730 0.00436 0.0230 0.00649
49 1.1 0.0279 0.950 1.21 0.000613 0.00366 0.0193 0.00545
50 1.0 0.0254 0.785 1.00 0.000507 0.00303 0.0160 0.00450




A

A/D acrylonitrile butadiene-styrene

A/D analog to digital

ADC analog to digital converter

ADP automatic data processing

AFC audio frequency control

AFT automatic filter test

ALGOL algorithmic language

AM a logical operator

AQL acceptable quality level

ASCII American national standard
code for information interchange

ASIC application specific IC

ATE automatic test equipment

ATG automatic test generation

AWG American wire gauge

B

BALUN balanced to unbalanced

BASIC beginners' all-purpose
symbolic instruction

BCD binary-coded decimal

BNC baby "N" connector

BUS basic utility syste

(o}

CAD computer-aided design

CAE computer-aided engineering

CAM computer-aided manufacture

CAMAC computer-automated
measurement and control

CAPP computer-aided process
planning

CAT computer-aided test

CATYV cable television or
community antenna television

CCC (leaded) ceramic chip carriers

CCD computer-controlled display

CERMET ceramic metal element

CIE computer-integrated engineering

CIM computer-integrated
manufacturing

CLCC ceramic leadless chip carriers

CMOS complementary metal-oxide
semiconductor

Comm. communications

CPS characters per second

CPU central processing unit

D
D/A digital to analog
DAC digital to analog converter
DBMS data base management
system

DC direct current .
DFT design for testability
DIAC bidirectional trigger diode
DIL dual in-line
DIN Deutsche Industrie

" Normenausschuss
DIP dual in-line package
DPM digital panel meter
DRAM dynamic RAM
DTL diode transistor logic

E

EDA electronic design automation

EDP electronic data processing

EBCDIC extended binary coded
decimal interchange code

EEPROM electrically erasable
PROM

EIA Electronic Industries
Association

EMC electromagnetic compatibility

EMI electromagnetic interference

EMP electromagnetic pulse

EPROM erasable programmable
ROM

ESR equivalent series resistance

F

FEP fluorinated ethylene propylene
Copolymar, 200° Teflon

FET field-effect transistor

FM frequency modulation

FORTRAN formula translator

G

GaASFET gallium arsenide FET

CMIP commn management
information protocol

GPIB general purpose interface bus

GPS global positioning system

H .

HF high frequency (3 to 30 MHz)

HIPOT test, measurement, and
diagnostic equipment

HLL high level language

HYV high voltage

Hz Hertz

I

IAB Internet Activities Board

IC integrated circuit

IDC insulation displacement contact

IF intermediate frequency

IO input/output (devices)

IR insulation resistance (or) infrared

ISDN integrated services digital
network

ISO International Standards
Organization

J

JEDEC Joint Electronic Device
Engineering Council

JFET junction FET

JMOS junction MOS

K

kHz kilohertz (10 3 hertz)
KSR keyboard send /receive

L

LAN local area network

LC (filters)-inductance/capacitance

LCC leaded chip carrier

LCD liquid crystal display

LED light-emitting diode

LF low frequency (30 to 300 kHz)

LIF low insertion force

LNA low noise amplifier

LNB low noise band

LSI large scale integration

LVDT linear velocity displacement
transformer

M

MASER microwave amplification
by stimulated emission of
radiation

MATYV master antenna television

WF microfarad

MHz megahertz

MIC microwave IC

MIPS million instructions per
second

MIB microcomputer interface board

MOS metal oxide semiconductor

MOSFET metal oxide
semiconductor FET

MOSIGT metal oxide
semiconductor insulated-gate
transistor

MOV metal oxide varistor

MPU microprocessor unit

MSI medium scale integration

N

NBS National Bureau of Standards

NEMP nuclear electromagnetic pulse

NIM national instrumentation
module

NOR not OR

NTC negative temperature coefficient

(]

OCR optical character reader

OEM original equipment
manufacturer

OR a logical operator

OSI open systems interconnection

P

PAL programmable array logic

PC printed circuit

PCB printed circuit board

PCM pulse code modulation

PCS plastic clad silica

pF picofarad

PGA pin grid array

PIN positive-intrinsic-negative
(transistor)

PLA programmable logic array

PLCC plastic leaded chip carrier

PLL phased lock loop

PPI plan position indicator

PROM programmable ROM

PTC positive temperature coefficient

PUT programmable unijunction
transistor

Q N

QAM quadrature amplitude
modulation

Q (meter) quality-factor meter

R

RAM random access memory

RC resistance-capacitance

RFI radio frequency interference
RMS root mean square

ROM read only memory

RF radio frequency

RFC radio-frequency choke

RFI radio-frequency interference
RTD resistance-temperature detector
RTL resistor transistor logic

RTYV room temperature vulcanizing

RW read/write

S
SAS silicon asymmetrical switch
SBC single board (micro) computer

SBS silicon bilateral switch

SCR silicon-controlled rectifier

SCS silicon-controlled switch

SDA source & detector assemblies

SGMP simple gateway monitoring
protocol

SIDAC bidirectional voltage-
triggered switch

SIMM single in-line memory
module

SIP single in-line package

SMD surface mount device

SMT surface mount technology

SNMP simpole network
management protocol

SO small outline

SOIC small outline IC

SOT small outline transistor

SSI small scale integration

SSR solid-state relay

STL Schottky transistor logic

SUS silicon unilateral switch

T
TC temperature coefficient

" TCE thermal coefficient of

expansion

TXCO temperature compensated
crystal oscillator

TFE tetrafluoride ethylene propylene
Copolymer, 250° Teflon

TRIAC bidirectional AC switch

TTL transistor-transistor logic

TTY teletypewriter

U

UHF ultra high frequency (300 MHz
to 3 GHz)

UJT silicon unijunction transistor

UL Underwriters Laboratory

UPS uninterruptible power supply

\4

VAC volts (of) alternating current

VAN value-added network

VAR volt-ampere reactive

VCR video cassette recorder

VDC volts (of) direct current

VHF very high frequency (30 kHz
to 300 MHz)

VHSIC very high speed integrated
circuit

VLF very low frequency (3 to 30
kHz)

VLSI very large scale integration

VME virtual machine environment

VRM voice recognition module

VTVM vacuum tube volt meter

VU volume unit

VSWR voltage standing wave ratio

w
WPS word processing software

Y
YIG yttrium iron garnet

Z
ZIF zero insertion force



NOMOGRAPH

THIS NOMOGRAPH
CAN BE USED TO FIND:

Maximum current carrying
capacity recommended for
any standard wire size.*

1) With a straight edge, con-
nect from the wire size on
Scale 2 to the point “A”
on Scale 3.

2) Read I~ on Scale 1.

OF VOLTAGE DROP ACROSS LOAD SUPPLY LEADS
(as a function of wire size and load current)

s

Voltage drop in millivolts per
foot for known wire size and
operating current.

1) With a straight edge, con-
nect the known current
on Scale 1 and the wire
size on Scale 2.

2) Read voltage drop on
Scale 3.

Wire size required for known
operating current and known
maximum tolerable voltage
drop across supply leads.

1) Determine maximum tol-
erable drop in millivolts
per foot of lead (sum of
positive and negative
leads).

2) Connect the value on
Scale 3 (as determined
in step 1) to the known
current on Scale 1.

3) Read wire size on Scale 2.

* Based on an arbitrary minimum
500 circular mils per ampere.
High-temperature class insula-
tion will safely allow higher
currents.

NOTE: A voltage stabilized Power Supply controls the voltage across its output terminals.
Hence, the wire conductors used to connect the load must be considered as part of the load.
At high load currents, the voltage drop across the supply leads may appreciably degrade
stablization at the load. Kepco models equipped with the remote error sensing feature can
automatically compensate for voltage drops of up to 500 mV across each load supply lead.



RELATIVE QUANTITY SYMBOLS

PREFIXES FOR SI UNITS

* not equal to Multiple Prefix Symbol
= approximately equal to 12
oc proportional to 10 tera T
< smaller than 9 .
10 giga G
< °  smaller than or equal to 6
« much smaller than 10 mega M
> larger than 103 kilo k
2 larger than or equal to 3 _—
» much larger than 107 milli m
= identical to or equivalent 10 micro  H
I increases 109 nano n
cCreases .

d 10-12 pico p
Quantity Symbol  SI Unit Symbol Derivation
acceleration a ms™ — velocity/time
‘acceleration due to g m s~2 — velocity/time

gravity

amount of substance n mole mol mole fraction (n) used
amplification factor u a ratio — —
angle 01,01,0p _ _
angle of incidence i degree or radian ° —
angle of refraction r degree or radian ° —
angle, Bragg 0 number — —
angle, critical c degree or radian ° -
anode slope resistance Ry ohm Q AV, /A I,
area A metres squared m2 I xb
atomic number z a number — number of protons
Avogadro constant L, Ny number — —
breadth b metre m fundamental unit
capacitance C farad F charge/p.d.
charge, electric Q coulomb C current X time
charge on electron e coulomb C 16 x 10719 ¢
conductance G ohm1 Q! reciprocal of resistance
current, electric I ampere A fundamental unit
decay constant A a ratio — ——
density p kg m3 — m/V
distance along path s metre m fundamental unit
efficiency n a ratio — work output/work input
electrochemical equiv. z gC 1 — mass/charge
electromotive force E volt v energy/charge
electron e — —_ —
energy E joule J Nm
energy, kinetic Ey joule J N m. Ep = 1/2mv 2
energy, potential Ep joule J Nm. E, = mgh
Faraday constant F coulomb mol-! C mol™! 96,500 C mol~!
field strength, electric E vm! — potential gradient: p.d./dist.
field-strength magnetic H ampere-turns — current X no. of turns
flux, magnetic (] weber Wb e.m.f/rate of change of flux
flux density B tesla T flux/area
focal length f metre m —
force F newton N kg m §2
free energy AG joule J —
frequency f hertz Hz oscillations/time
gas constant r joule J energy
half-life.radioactivity 2 second s fundamental unit
heat capacity C 1K1 — quantity of heat/temp. rise
heat of reaction AH joule J heat energy
heat capacity, specific c 1K1 kg‘1 — heat capacity/mass
heat, quantity of q joule J energy



Quantity

height

image distance
inductance, mutual
inductance, self
intensity of radiation
latent heat

latent heat, specific
latent heat, molar
length

magnetizing force
magnetic moment
magnification, linear
mass

mass number

molar volume

molar solution
moment of force
neutron number
number

number of molecules
number turns on coil
number order spectrum
object distance

peak current

peak e.m.f.

period

permeability
permeability, vacuum
permeability, relative
permittivity
permittivity, vacuum
permittivity, relative
potential, electric
potential difference
power

pressure

radius

reactance

refractive index
resistance

resistivity, electrical
relative density
r.m.s. current

r.m.s. voltage

slit separation
tension

temperature, Celsius

temp. interval
temp. absolute
thickness

time

torque

turns ratio

(unit of electricity)
velocity

velocity, angular
velocity, e.m.waves
velocity of sound
volume
wavelength

work
weight
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SI Unit
metre

metre

henry

henry

a number
joule

J k,g~l
joule mol -!
metre
ampere-turns
Wb m

a ratio
kilogramme
a number
(dm3)

a ratio
Nm

a number

a number
a number
metre
ampere
volt
second
Hm!
Hm!

a ratio
Fm!
Fm!

a ratio
volt

volt

watt
pascal
metre
ohm

a ratio
ohm
ohm-metre
a ratio
ampere
volt
metre
newton
degree C
degree
kelvin
metre
second
Nm

a ratio

metre cubed
metre

joule
newton

® <>»8B
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Derivation
fundamental unit

fundamental unit
induced e.m.f./rate of change of current

quantity of heat
quantity of heat
quantity of heat
fundamental unit

torque in unit magnetic field

fundamental unit

number of neutrons + protons
volume of 1 mole
moles/dm3

force X perp. distance
number of neutrons

fundamental unit
see current

see e.m.f.
fundamental unit
henry/metre

A=y
farad/metre
farad/metre
“t
energy/charge
ener%y/cha.rge
Js™

N m~2: force/area
fundamental unit
Eollo

p.d./current
resistance X length

Psub/Pwater

see current

see e.m.f,
fundamental unit
see force '

from kelvin

fundamental unit
fundamental unit
fundamental unit
see moment
"sec/"prim
kilowatt X hour
distance/time

angle/time

Ixbxh

fundamental unit
force x distance (Nm)
kg m s~2or mg



Thermal Conductivity,

Material J/ (m.K)
Diamond 658
BeO 167
Graphite 117-200
Bonded SiC 42
MgO 42
AlLO, 33
TiC 33
BN 28
Mullite 6.3
Titania 3342
Porcelain 1.7
Fused silica glass 1.5
Soda-lime glass 08
Cast epoxies 0.17-1.3
\X/ood 0.5-25
Melamines 0.3-0.7
Mica 0.3-0.7
Phenolics (molded) 0.17-0.67
Polyethylenes 0.33
Nylons 0.17-0.25
TFE fluorocarbons 0.25
Elastomers 0.08-0.17
Foams 0.003-0.04




'SYMBOLS USED BY
INTERNATIONAL RE‘GULATORY AGENCIE,S

These symbols appear on many electrical/electronic components distributed in the world market. They indicate that a country's standard-
setting agency has approved the design of the component and/or a testing agency has approved the performance of the component in
meeting the standard. This page lists only those countries that have a symbol to represent their authority.

Argentina (IRAM) Instituto r Hong Kong Hong Kong Standards ? Poland Polski Komitet
@ Argentino de Racionalization de -E & Testing Centre Normalizacji Miar i Jakosci (Polish
Materiales Committee for Standardization,
Measures and Quality Control)

o, Australia (SAA) Standards Hungary (MSZH) Magyar V\p Portugal (CEP) Comissao
{ v i Association of Australia % Szabvanyugi Hivatal (Hungarian Electrotécnica Portuguesa
A Office for Standardization)
@ Austria (OVE) Oesterreichischer = India (ISI) Indian Standards STAS Romania Institutul Roman de
Verband fiir Elektrotechnik Institute "Manak Bhavan" Standardizare (Romanian Standards
Institute)
1 Belgium (CEB) Comité ST Indonesia Badan Kerjasama g.o"‘““‘"»g Singapore Singapore Institute of
CEBEC]  Electrotechnique Belge Standardisasi LIPI-YDNI (LIPI- o Standards and Industrial Research
- YDNI Joint Standardization
Committee)
ABNT Brazil. (ABNT) Associage'xo Iran Institute of Standards and South Africa (SABS) South
Brasileira de Normas Teonicas Industrial Research of Iran African Bureau of Standards

Canada (CSA) Canadian
Standards Association

Ireland (IIRS) Institute for
Industrial Research and Standards

Spain (IRANOR) Instituto
Nacional de Racionalizacién y
Normalizacién

®

Czechoslovakia Urad pro
Normalizaci a Mereni (Office for
Standards and Measurements)

Israel (SII) Standards Institution
of Israel

Sweden (SEK) Svenska
Elektriska Kommissionen (Swedish
Electrotechnical Commission)

Denmark (DEK) Dansk
Elektroteknisk Komite (Danish
Electrotechnical Committee)

Italy (CEI) Comitato
Elettrotecnico Italiano (Italian
Electrotechnical Committee)

Switzerland (SEV)
Schweizerischer Elektrotechnischer
Verein Postfach

¢« ® ®©

Egypt (EOS) Egyptian
25 Organization for Standardization and
Quality Control

Japan (JISC) Japanese Industrial
Standards Committee Agency of
Industrial Science and Technology

Turkey (TSE) Turk Standardlari
Enstitusu (Turkish Standards
Institution)

Finland (SETI) Electrical

Korea, Republic of (South)
Inspectorate

Industrial Advance Administration

&)

United Kingdom (BSI) British
Standards Institution

France (UTE) Union Technique

i U Mexico (DGN) Direccién General
de I'Electricité

United States (NEMA)
de Normas Secretaria de Patrimonio

National Electrical Manufacturers

&
® 838 $ @ © O

y Fomento Industrial Puente de Association
Tecamachalco
==+ Germany, Democratic 3 .
IeL Republic of (East) (ASMW) gli tkl:gtl::h‘:,sisf:]:%g:ns:deﬂands United States (ANSI) American
Amt fiir Standardi-sierung National Standards Institute
Messwesen und Warenprufung
(Office for Standardization,
Metrology and Quality Control) New ;ealand (SANZ) Standards Venezuela CODELECTRA en
: Association of New Zealand o Conjunto con COVENIN Avda.
‘9 Germany, Federal Republic Ppal.
—=> of (West) (DKE) Deutsche

Electrotechnische Kommission im
m DIN und VDE (German

Electrotechnical Commission of
DIN and VDE)

Norway (NEK) Norsk
Elektroteknisk Komite (Norwegian
Electrotechnical Committee)

Yugoslavia Federal Institute of
Standardization

>

2|
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P
i

Pakistan Pakistan Standards

ELOT Greece (ELOT) The Hellenic
Institution

Organization of Standardization
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lll'uamze Your Files...
ile System!

24 PAGE PRODUCT INDEX
— BOOK LISTS 3,800 ITEMS

60 }Feoss REFERENCE CARDS
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HARDWARE (ELECTRICAL/ELECTRONIC) eem - 300 FILE
FOLDER
CROSS REFERENCE 2800/ LABFLS
PRODUCTS SEE ALPHA FILE- COMPANY NAME PA(j?ﬂO.

— HARDWARE (Electrical/Electronic)
General Information - Charts - Tables

Use EEM File System Index to locate products
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The EEM File System was developed 35
years ago to help you organize your cafa-
log files the EEM way. The EEM File
System follows the EEM cataloging system
that organizes all electronic product infor-
mation by the four-digit EEM Product
Section Number. It pufs an end to catalog
clutfter and filing frustration.

The EEM File System comes in one
neat package:

Product Index Book - Tells you where to
file information on each and every type of
electronic product by generic product
name and EEM Product Section Number.

300 File Folder Labels - Pressure sensitive
labels are pre-printed with product names
and EEM Product Section Number. You
apply the labels to as many, or as few, file
folders as you choose.

60 Cross Reference Cards - You'll never
lose track of where you filed a catalog
from a multi-product manufacturer.

With the EEM File System you can get
organized and stay organized. You'll save
countless hours of searching for elusive

=gy
Hearst Business Publishing / UTP Division ¢ 645 Stewart Avenue, Garden

catalogs and datfa sheets. You'll be able to
quickly find the cafalog you need when
you need it. The EEM File System is in
everyday use in thousands of engineering
and purchasing depariments around the

world. This proven, fime-saving system
belongs in your department!

The EEM File System is very affordable and
easy fo order...

e Charge it to your VISA or MasterCard
by calling toll-free 1-800-833-7138.

* Or, mail your purchase order and check
for US $30.00 plus local sales tax* to:

EEM/Hearst Business Publishing

645 Stewart Avenue

Garden City, NY 11530

Att: Marie Botta

(516) 227-1300 *FAX (516) 227-1453

*Add sales tax in CA, IL, MA, NJ/NY,PA ond
GST tax in Canada.

Pre-payment in U.S. dollars required for
orders shipped outside the USA. Add $10
per set for foreign delivery.

City , New York 11530 « (516) 227-1300 « FAX (516) 227-1453





