

































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































































4100

PRODUCTION EQUIPMENT & MANUFACTURING SERVICES

4100

‘Static Electricity in

Handling, Shipping

Dual Range lon Air Blower
Model 4062

Neutralizes static charges on
non-conductors. Two fan
speeds. At low speed covers
work areas with a gentle flow
of ionized air. At high speed con-
trols static charges even on
equipment. Heater and filter are
included. Replaceable ion car-
tridge available on annual lease
basis.

Nuclecel lon Air Gun P-2051
An effective, flexible, versatile

- means to neutralize static

charge, remove surface particles
and control the attraction of con-
taminants. Constant balanced
ion output, unequaled reliability

- and simplicity. Available on an-

nual lease basis.

Nuclecel In-Line lonizer
P-2031

Control static and remove parti-
cles in fixed compressed gas line
applications. Move large vol-
umes of air at low input pres-
sures to cover irregular surfaces
and cabinet interiors. Available
on annual lease basis.

Wrist Strap Assembly 5057-06
Soft, easy wearing assembly.
Retains its shape for a long ser-
vice life. Three color coded sizes
require no operator adjust-
ments. Six foot curl cord.

Small—Gray
Medium—Maroon
Large—Blue

Caplugs Conductive Protectors
DCC, CEC, CEP

These cost effective plugs and

Plus these other fine products

« Conductive DIP Shunts,
Edgeliners.

« Instruments

« Static control heel straps

« Warning labels

« Air ionizers: in line, fixed, portable

« Clean room ionizers

For More Effective Control of

Manufacturing, Assembling,

Softouch Mats 5046

Soft, attractive long service mats
that provide a comfortable work
surface. Includes snap fasteners
and groiund cord. Colors: putty,
light blue, chocolate. brown.
Sizes: 24" x 36", 24" x 48" or 24"

- and 48" rolls to 100’ long. Addi-

tional sizes available on request.

Softouch V-Groove Floor
Runners/Mats 5049

Comfortable and lightweight,
these static dissipative mats &
runners are ribbed to prevent dirt
buildup, retain positive contact
longer and make cleaning easier.
Color: Black.

Sizes: 36” x 72" or roll 36" wide
to 100’ long.

Static Shielding Bags 5070

Transparent, humidity indepen-
dent and heat sealable, these
bags protect parts from elec-
trostatic discharges and fields
while allowing easy parts identi-
fication.

Sizes: (opening x length)

3" x 5"' 4/! x 6"] 5" X 8”,

6" X 10!1, 8" X 10", 8” X 12",
10" x 12", 10" x 14", 11" x 15,
15" x 18", 10" x 24", 10" x 30”

IN AHURRY? FAX YOUR ORDER|

716/773-7744
Whatever your static control
needs, including custom or-
ders, check NRD first.

For more information and a FREE catalog call or write:

caps provide both physical and
ESD protection to sensitive con-
nectors, pins and leads. They
meet MIL. STD 1686-A and are , Inc.

available in sizes to fit round and
sub-miniature “D” type connec- S TATI C CON TROL P ROD U CTS
tors. 2937 Alt Blvd., Grand Island, N.Y. 14072

(716)773-7634 Telex: 91-578
A Subsidiary of Mark IV Industries Inc.

D-2238 For manutacturers’ sales offices, see yellow pages EEM 1991
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High Speed Storage Solutibns

Zitel delivers what was promised, when it was promised,
with guaranteed quality and reliability.

o Electrical Testing to 100 picosecond Accuracy ¢ UL, VDE, CSA, FCC

e High Quality Manufacturing e Follow-on Engineering Support

e  Full Documentation

P roducts:

e High Performance Memory Subsystems e Leading Edge Solid State Memory

e High Performance Bus Structures ¢ SRAM & DRAM Memory Design

e Disk Array Design o Characterization and Yield Improvement

e Electron Beam Lithography e Imaging ¢ Geoseismic ® Supercomputing

e Flight Simulation e MRI Scan e High Throughput Delay Buffers

e Custom Engineering ¢ Unique Architectures ® Proprietary Bus Interfacing

See Section 2000 of this catalog for specific product information.

zigel

Or call our regional offices:

Call (800) 622-5020 (outside CA) or (408) 946-9600 (CA)
Ask for OEM Sales or Marketing.

NORTHEAST & MIDWEST SOUTH & SOUTHEAST WEST
Harry Schlegel Bill Glusing . Don Olker
(412) 795-0900 (407) 799-1000 (408) 946-9600

Zite] Corporation, 630 Alder Drive, Milpitas, CA 95035, Tel: (408) 946-9600, Fax: (408) 262-6754, TLX: 171607, TWX: 910-338-0567

EEM 1991 For manufacturers’ sales offices, see yellow pages ‘ D-2239
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SERVO ELECTRONICS

STANDARD AND CUSTOM DESIGNED

A.C. Servo Amplifiers Synchro Amplifiers Modulators Digital Controllers
Linear D.C. Powers Amps Servo Valve Amps Demodulators Clutch Control Amps

e Standard units available which will meet applicable MIL Specs. ® Units for industrial applications available

o Amplifiers available which utilize state of the art, Chips and . . . .
Hybrias. ® SPECIAL electronics designed to your detailed specification

#

980-1

141 916 (Flat Pack)
snput' 1 t Power Temperature
g:?:r' \Io‘ﬁp:t Fr o‘utput’ Fr :gna cy | ,n?'" Gain Required Range
S5W 40 VCT 400 Hz 400 Hz 10K 2,500 28VDC —55°C +125°C
S5W 40 VCT 400 Hz 400 Hz 10K 5,000 28VvDC —55°C +125°C
5W 40 VCT 400 Hz 400 Hz 250K 2,000 28VDC —55°C +125°C
S W 40 VCT 400 Hz 400 Hz 10K 2,500 115V 400 Hz —55°C +125°C
w 40 VCT 60 Hz 60 Hz 10K 1,000 28VDC —55°C +85°C
7, w 40 VCT 400 Hz 400 Hz . 50K 1,000 28VDC —55°C +125°C
© g 6w (90°) 40 VCT 400 Hz 400 Hz 30K 1,000 28VDC —55°C +125°C
8 [t 16 W 40 VCT 400 Hz 400 Hz 10K 1,000 28VvDC —55°C +71°C
[=) fHSA/D 16 W (0°/90°) 40 VCT 400 Hz 400 Hz (2) 10K 1.000 28VDC —55°C +100°C
2 = 416M 16W (90°) 40VCT 400 Hz DC (2) 10K 200 28VDC —55°C +125°C
wo 115V 400 Hz
= 159 16 W 40 VCT 60 Hz 60 Hz 10K 1,000 28VDC —55°C +100°C
= 5 159A/D 16 W (0°/90°) 40 VCT 60 Hz DC 100K 1,000 28VDC —55°C +100°C
o v 174 40W  (90°) 40 VCT 60 Hz 60 Hz 20K 1,000 28VDC
= . 9568 40W  (90°) 40 VCT 400 Hz 400 Hz 10K 1,000 28VDC —55°C +100°C
<O 956C 40W (90°) 40VCT 400 Hz DC 10K 500 28VDC —55°C +100°C
< ‘ 115V 400 Hz \
170-1 100 W (90°) 40 VCT 400 Hz 400 Hz 10K 1,000 28vDC —55C° +85°C
170-3 180 W (90°) 36VCT 400 Hz 400 Hz 10K 1,000 28vDC —55°C +85°C

MODIFICATIONS to gain, input impedance, signal frequency, and power level are avai'able. Matching transformers
for driving motors at other voltages in stock.

9982  40W (Short Proof) 22V DC DC(2) 10K 50 - 28 VDC —55°C +85°C
R 916 110 W (Short Proof) 20V DC DC(2) 10K 3x10° 28 voC —55°C +-100°C
=3Bl 987-17 200 W (Short Proof) 20V DC DC(2) 10K 10 28VDC +15VDC —55°C +71°C
x SRl 95015 500 W (Short Proof) S0V DC DC 10K 100f LSV o TESTCATIC
PTIN 980-28 1350 W (Short Proof) 52V DC DC 10K 100 } gol;ﬁgge"’(zl Ph 8;5232“;’;{;;’ ¢
=Bl 980-27 3000 W (Short Proof) 95V DC DC 10K 100 } 108 e an Power

MODIFICATIONS to gain, input impedance, signal frequency, power level and operating temperature available.

o 5W 11.8VSynchro  400Hz 0242 50K ¥  *15VDC  —55°C +100°C
=4
SE 5W 9VSynchro  400Hz o R020Z 50K 3  *15WDC  —55°C +100°C
7 50/60 Hz :
= 5W 90VSynchro  50/60Hz  JNens 50K ¥  =15VDC  —55°C +100°C
312 Full Wave 10V DC 60 Hz 10K 10 288 Reterence 00 C 125
“ ’ 28VDC —55°C +125°C
PR 341 Full Wee 50V DC 400 Hz 10K 180 }2840%00 2
-
< g g 334-2 Full Wave 30V DC 400 Hz 125K 1 115V 400 Hz —55°C +71°C
— =] o o
Rl 3121 Full wave 10v DC  60t05000 Hz 10K 10 f‘f;’\?%eference —55°C +125°¢
= =2 ‘ VDC. —55°C +125°C
350-1  Full Wave 15v DC 400 Hz 10K 10 1115v 400 Hz

MODIFICATIONS to gain, output voltage and input impedance available.

CONTROL TECHNOLOGY CO., inc., 41-16 29th Street, Long Island City, NY 11101 ¢ 718-361-2133 ¢ FAX 718-361-6386

CONTROL TECHNOLOGY ELEGTRONICS, CTC CANADA LTD., 434 1sahey St., St. Laurent, Quebec, HAT IV3 « 514-733-3279 « FAX 514-733-2132
D-2240 For manufacturers' sales offices, see yellow pages , EEM 1991
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eLecr,
o Ro,,

DIGITAL « ANALOGUE CONTROL SYSTEMS  z&

¢ %
° o
STANDARD AND CUSTOM DESIGNED H 4
. 3] P
Servo Indicators Two Speed Servos Computer Interface Systems ¢ “
Servo Actuators Servo Computers Analogue to Digital Converters  Process Controllers
Servo Repeaters Data Transmission Systems Microprocessor based Control Systems
e Units available which will meet applicable MIL Specifications ® Units now in use on numerous systems invoiving:
'§gmucl:atotrs| %r.ou.r}d _?up?(grt Aﬁi.rcr.aft instrumentation
i i t ith A.C., D.C., chro or resolve ire Control issile Tracking issile instrumentation
® E:r\::;e:ngessinggr?;g' to operate wi synehro or i ASW High Accuracy Positioning Stable Platforms
® Special systems can be designed in accordance to your detailed
® All units feature self-contained solid state high reliability elec- specifications. CTC will also design ‘Interface” equipment to
tronics and power supplies. integrate major control systems.

INDICATORS

SYNCHRO AND SERVO REPEATERS SIMULATOR INSTRUMENTS

MS-33639 Case (2 in.)
MS-33639 Case (1 in.) MS-33638 Case (3 in.) Mach Air Speed Altimeter Alr Speed

SERVO ACTUATORS

CHANNEL SYNCHRO AMPLIFIER

CS-202-2 300 Ib. in. actuator

CS-198 250 oz. in. 0.1% accuracy actuator Antenna Pedestral
Azimuth Servo Drive Custom Servo Actuat I

HYDRAULIC
Control System used in ASW SERVO CONTROL SYSTEM Digital Control System SIMULATOR CONTROL SYSTEM

CONTROL TECHNOLOGY CO., inc., 41-16 29th Street, Long Island City, NY 11101 » 718-361-2133 « FAX 718-361-6386

CONTROL TECHNOLOGY ELECTRONICS, CTC CANADA LTD., 434 isabey St., St. Laurent, Quebec, HAT IV3 » 514-733-3279 « FAX 514-733-2132

EEM 1991 For manufacturers’ sales offices, see yellow pages : D-2241



MINIGLOSSARIES
FORMULAS - CHARTS
PRODUCT SELECTION GUIDES

3 TECHNICAL
AR YA ION

Abbreviations/Acronyms

A1114, B*1037, C¢1116, D¢1068

AC Power Supplies, Product
Selection Guide

ASCII Code

Batteries, Product Selection Guide

Batteries & Fuel Cells,
Characteristics

Cabinets, Enclosures, Racks &
Chassis, Product Selection Guide

Capacitors, Basic Formulas

Capacitors, Miniglossary

Capacitors, Product Selection Guide

Coils, Chokes, Inductors,
Product Selection Guide

Conductors, Maximum Current Capacity
of Copper & Aluminum

Connectors, Miniglossary

Connectors, Terminals & Sockets,
Product Selection Guide

Crystals, Oscillators, Crystal &
Piezoelectric Filters, Product
Selection Guide

DC Power Supplies, Product
Selection Guide

Delay Lines, Product Selection
Guide

Dielectrics, Thermal Conductivity

Discrete Semiconductors, Product
Selection Guide

Displays, Readouts, & CRTs,
Product Selection Guide

EBCDIC Code

Encapsulation, Miniglossary

Fans, Blowers, Cooling Equipment, &
Heat Exchangers, Product
Selection Guide

Fiber Optics, Miniglossary

Fiber Optics, Product
Selection Guide

Filters, Power, Product
Selection Guide

Filters, Signal, Product
Selection Guide

Instruments; Test & Measuring,
Product Selection Guide

Interconnection Systems, Product
Selection Guide

Keyboards & Keypads, Product
Selection Guide

Lamps, Lights, & Indicators,

- Product Selection Guide

D2146
D+1086
D-1427
De1468
C+1003
A*1078
A*1054
A#1003
Ae1155

C1825
Ce1329

Ce1149

A°1300
D»1501

Ae1493
Ce1709

A2082
B*1032

De1110
Ce1126

Ce1601
Be1224
Be1214
A1609
A1651
De1207
Ce1678
Be1794
Be1135

Logofinder & Trademark Directories Ce901
Microwave Components, Product '

Selection Guide Ae1746
Military Qualified Products List Be¢1002
Motors, Drives, & Rotating Components,

Product Selection Guide Be1233
Opto Semiconductors, Miniglossary Be1334
Oscilloscopes, Product

Selection Guide De1406
Panel Hardware, Product

Selection Guide Ce1582
Panel Meters, Analog & Digital, Product

Selection Guide - De1340
Potentiometers, Trimmers, Controls, &

Rheostats, Product Selection Guide A*2013
Power Supplies, Miniglossary De1522, De2184
Power Supplies, AC, Product

Selection Guide De2146
Power Supplies, DC, Product

Selection Guide De*1501

Protective Components (Fuses,
Circuit Breakers, etc.),

Product Selection Guide Be1347
Relay Contact Forms Be1550
Relays, Electromechanical,

Miniglossary ' Be1449

- Relays, Product Selection Guide B*1397
Resistor Color Codes Ae1924
Resistors, Product Selection Guide Ae1835
Servo Components,

Miniglossary Be1270, D-2244

SI Units, Basic Guide To,
A+2080, B*1666, C-1362, D+2246
Solenoids, Product Selection Guide Bel614
Switches, Product Selection Guide B*1639
Symbols—lntematlonal Authorities
Ae1139, Be1024, Ce1156, D01090
Thermal Components, Product

Selection Guide Be1831
Thermal Conductivity of Dielectrics

at Room Temperature Ce1709
Thyristors/High Power Diodes,

Miniglossary A=1728, Ae2084
Timers, Miniglossary B¢1409, De1149
Trademark & Logofinder .

Directories Ce901
Transducers & Encoders, Product

Selection Guide Be1872
Transformers, Product

Selection Guide Ae2131
Wire & Cable, Product

Selection Guide Ce1705

Wire Gauges—Diameter, Area,
Copper Weight 'Ce1864
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Micro Mo

MCX SERIES SERVO SYSTEMS:

System Faulhaber®
Minimotor'and Micro Mo’ Products

With over 30 years
of engineering
and applications
experience in your
field of interest.

If you specify, program, or build Motion
Control Systems for:

Robotics

Pick and Place

Material Handling

Factory Automation

Cutting & Grinding Eqt.
Machinery Retrofit

Coil Winders

Soldering & Semiconductors
Test & Inspection Eqt.

ogoeEooouou

...you should be using Micro Mo® brand products.

WHY?

0 Factory Support for OEMs
0 NEMA, 19”, and Euro-style enclosures
1 Complete system availability
1 Custom software to your spec.
O 8 axes linear & 2 axes circular interpolation «
0 3rd axis (Z) helical functions . I
0 Complete position & velocity control of DC Personalzllz.ed Ser'wce. o
Servo & brushless motors 1 On-site installation, training & support for OEMs
[ “Guaranteed Stock Program” for engineering samples (optional
Options: next-day delivery)
0 Optical & magnetic encoders ) “On-Line Inventory” arrangements for your particular production
O Special version actuators & commutations requirements
O Amplifiers & power supplies [0 Replacement parts available in 15 countries worldwide for
O Interface modules exporting OEMs ‘
) Custom software & systems O Specialty lubricants, shafts, adapters, and sub-assemblies

For application assistance, call our applications engineering team at (813) 822-2529 FAX (813) 821-6220

Micro Mo ELEcCTRONICS INC.

742 Second Avenue S. / St. Petersburg, Florida 33701 / Phone: 813/822-2529 / Telex: 807-982 / Fax: 813/821-6220

EEM 1991 For manufacturers' sales offices, see yellow pages D-2243



SPECIFICATIONS

Excitation: The input voltage and fre-
~ quency.

Transformation Ratio: The ratio of the
output voltage, at maximum coupling,
to the input voltage.

Phase Shift: The lead or lag of the out-
put voltage with respect to the input
voltage. For most synchros and re-
solvers, the phase shift can be approxi-
mated by the angle whose tangent is
the ratio of the primary winding’s DC
resistance to its reactive component.

Impedance: Specified as R + jX, where
R is the AC resistive component and X
is the reactive component. Important
impedances are: (a) Z,, (or Z:, for
rotor primary units), which is the im-
pedance of the primary winding with
the secondary open; (b) Zs., which is
the impedance of the secondary wind-
ing with the primary open; and (¢) Zs.,
which is the impedance of the second-
ary with the primry shorted (essen-
tially when driven by a low impedance).

Null Voltage: The voltage remaining
when the unit is at electrical zero or in
the minimum coupling position.

Accuracy: The error of the position of
the rotor with respect to the electrical
angle. Itis defined as the output voltage
driven by the “speed” (pole pairs) of
the unit, referenced to the starting point
of the calibration (usually the electri-
cal zero position). Error is commonly
expressed in minutes of arc (1/60 of a
degree) or in seconds of are.

Loads: For a transmitting unit, the im-
pedance that the output voltage signal
faces. This can be a receiver, a differen-
tial with its load, a control trans-
former, an A/D converter, etc.

Opération Temperature: The ambient
temperature range over which the unit
performs its primary function.

FUNCTIONS

Transmitter: A unit with a Y-con-
nected stator that outputs a signal pro-
portional to the position of its single-
phase excited rotor. High power units,
called “torque transmitters,” are used
to drive one or more receivers. Low

power transmitters are used to drive

control transformers.

s1 S3
R2

e

R1
$2

Receiver: A unit with a three-phase
stator excited by the input, usually
from a torque transmitter, and a sin-
gle-phase rotor that follows the result-
ing stator field. Usually used to drive
a position pointer.

Control Transformer: A unit with a
three-phase stator excited by the input
from a transmitter and a single-phase
rotor mechanically driven to the null
position by an external motor or other
device.

Differential: A unit with a three-phase
stator and a three-phase rotor. It is
usually connected between a transmit-
ter, which excites its stator, and a re-
ceiver or control transformer. It can
be used to “dial in” correction factors
for the synchro chain.

R1

R2 S2

Transolver: A unit with a three-phase
stator and a two-phase rotor that can
be used either as a control transmitter
¢with one rotor phase excited and the
other shorted), or as a control trans-
former with the signal obtained from
one phase of the rotor—making sure
the other phase is equally loaded to
prevent unbalances.

Differential Resolver: A unit with a
two-phase stator and a three-phase
rotor that is used as a transolver with
the advantage that when connected as
a control transformer, the signal does
not travel through slip rings.

~ Resolver: A unit with a two-phase

rotor and a two-phase stator that is
used to create or receive SIN-COS sig-
nals such as vector resolutions for

solving inertial platform -coordinate
transformations, unknowns of right
triangles, ete. Resolvers can also be
used as transmitting, differential, or
receiving elements by proper choice of
impedances. It is also possible to use
resolvers as phase shifters where, in
one mode, one rotor phase is excited
and the two stator windings are feed-
ing an appropriate RC network and in-
dicating a phase shift, referred to the
input, that corresponds to the rotor
position.

R1 Ni
cl
g’ c3

R3 + m $3

R2

$4 S2
C4 c2

Compensated Resolver: A unit with a
“2% 2" phase stator and a two-phase
rotor used as a resolver with the added
benefit of feedback windings in parallel
with the stator windings that increase
the useful accuracy over a wide range
of environmental operating conditions.

Linear Transformer: A unit with a
single-phase stator and single-phase
rotor designed to provide a linear out-
put voltage that is- directly propor-
tional to the rotor input angle. It oper-
ates over a range of less than *90°,
and is analogous to a potentiometer
providing infinite resolution, but with-
out contact between the elements. It
can be used only with AC voltages.

Brushless Synchro: Available in two
types—hairspring and bobbin. Hair-
spring synchros use spiral wound con-
duector springs to pick off the rotor sig-
nal, and are generally limited to a
+165° rotation. Most have mechanical
stops to prevent damage due to over-
rotation. Bobbin synchros pick off the
rotor signal with rotary transformers
inside the unit, allowing the rotor un-
limited motion.

Pancake Unit: A name derived from
the physical dimensions of the unit,
which has a diameter that exceeds
axial length. Sizes range from under
1” to 20” or more. The unit is fre-
quently used as a gimbal pickoff ele-
ment and is designed to fit a particular
application envelope. It can be supplied
as a rotor and stator only.
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TS PRODUCTS == Motion Products

LINEAR/ROTARY COMPONENTS FOR MICRO-POSITIONING

CLOSED/OPEN LOOP CONTROLLERS FOR IRONLESS-CORE DC-MOTORS
CUSTOM MOTION SYSTEMS ¢ OEM CONFIGURATIONS

u-PROCESSOR CONTROLLERS

MANUAL CONTROLLERS

CONTROL2 "SMARTBOX"

CONTROL3

1000-SERIES

velocity control.

location.

accommodate various motor dynamics/loads.

FEATURES

® Simultaneous 2/4/6 axes

® Jog/Slew Buttons

® Digital Velocity Control

* Backlash compensation

* Triple encoder filter

* Multilayer driver board

* Limit detection/backoff

* Emergency STOP buttons

* Power condition outputs

* No move @ Pwr ON/OFF

® Rackmount Option

® Accepts external power

® Watchdog timer

* Remote E-stop input

® Internal non-volatile
program memory

* 8 TTL outputs

Designed for TSP actuators, CONTROL2 links an IBM
computer via RS-232 and/or IEEE-488 to DC-motors and
quadrature-phase encoders. Operating through an exter-
nal velocity servo, it provides closed-loop position and
Numerous ASCIl commands assure
operational flexibility. Coupled with the 1000C2-RT RE-
MOTE TERMINAL, CONTROL2 becomes a stand-alone
motion system with programming capability. A JOYSTICK
controls six axes from front-panel or optional remote

Digital Velocity Control creates a speed range of .01 to
20,000.00 encoder counts per second (1 part out of
2,000,000 regulation). Programmable start and stop ramps

Continuously improved from user suggestions, CONTROL2
features zero overshoot on point-to-point movements and
high stability in the presence of external loads.

® Concurr. RS-232/IEEE-488
* Programmable ramps

® Velocity mod during travel
® Conditional movement

® Heidenhain encoder OK

® H/P HCTL-2000 Counters

® 16/32/48 TTL inputs

* Motion condition outputs
® Int/Ext Status Indicators

® 1/2/4x counting factors

® Accepts ext limit switches
® Pwr OFF coord retention
® 1ms-2.4hr Delay command
* EMI shielding option

® Remote Terminal

Stand-alone, programmable 2-axis
DC-motor controller in 6"x10"x2"
modules. Designed to be custom-
ized and installed into small
spaces. Controls TSP linear/rotary
actuators as well as many types of
DC motors. Executes an intern-
ally-stored program or ASCll com-
mands from RS-232/IEEE-488 Host
computer.

® 32 axes Master/Slave gang

® Written in "C" for customization

INTEGRATED

Controlling one or two motors, the
1000INT-1, -2, -J are our smallest,
lowest-cost, open-loop Controllers
with position display.

e Joystick version e 6-digit Position
Display for each axis ® 2x/4x Enco-
der Counting ® 10:1 Slewing and
Jogging Range ¢ Limit indicators e
Computer interface option.

MODULAR

The 1000MOD-series controls 1 to 3
motors constructed from the follow-
ing modules:

® 1000S Single-axis Speed Controller
® 1000JM Joystick

® 1000D Single-axis Position Display
® 1000PE 3-axis Position Entry

* 1000M Mainframe

* 1000R Remote Control

® 1000P Power Supply

* Point-to-point, external tracking,
trapezoidal/triangular, circular-

1200-SERIES

/parabolic interpolation, look-up
table, ECAM/EGEAR.

R te Panel
dlsplays/mpuis
information

(A )(exr)
(Y Jfomar)

from/to menu
tree.

IRONLESS-CORE
DC-MOTORS

TSP components feature formed]
cylinder and flat armature configu-]
rations with high accelerations due
to absence of moving heavy iron
laminations or magnets. ]
BENEFITS: High torque/size]
(weight) ratio * low acoustic/elec-]
tronic noise ® long brush life ¢ vibra-;
tionless ¢ straight-line torque/]
velocity response e closed-loop]
operation ® zero resonance. ]

] joystick with fast/slow ranges. With

4-AXIS SPEED CONTROLLER

A simple mover without precision

position information, the 1200SC

controls 1 out of 4 axes.

® 10:1 Slewing speed range

® Direction selection

® Limit sensing with backoff

® Small step JOG function

® 1200SC-C computer-interface

® 1200-OEM version to integrate into
an operator's control panel.

2-AXIS JOYSTICK

Controlling two-axes simultaneously,
the 1200J features an elegant feeling

a simple computer-interface, the
1200JC, duplicates all front panel
functions. Built on a single PCB, the
1200J-OEM version economically fits
into your system.

ACTUATORS

CUSTOM MOTION SYSTEMS

LINEAR

ROTARY

1000 Series High- quallty, high-precision for
semiconductors, optics, metrology, medicine.
* Non-rotating plunger ® Position encoder ® 2",
1%, 2", 4", 6" travel ® 100 Ib thrust max e
15mm/sec max ® 2.5nm resolution min ® 2ftm/in
accuracy ® Integral velocity servo & limit-of-
travelftorque sensor

1100-Series Smaller, less accurate with
encoder.: ® Y length of 1000-series ® %", ¥z, 1",
2", 4", 6", 8", 10", 12" travel ® Visual dlsplay of
position ® Adaptable to push/pull
1200-Series Smallest, simple mover o %", 2",
1", 2", 4", 6", 8", 10", 12" travel ® Use external
encoder ¢ Adaptable to push/pull

1400-Series

® Built-in encoder

® Up to 640,980 counts per revolution
Smooth velocity from .04 to 1300 RPM
Torques to 2514 in-lb

13 gearratios

1450-Series

® Similar to 1400-series but 3/4" shorter
® No built-in encoder

® External encoder OK

We take full responsibility for your motion sub-
system. Using our own or other technologies, we
meet your motion, mechanical fit, and delivery time
specifications. For a quick solution, we use our
CONTROL2. Instead of complex cams and open-
loop control, we use CONTROL3 for programmable
synchronized movement. Replace bulky, inefficient
movements with our compact, cost-effective designs.

SLIDES/T ABLES/STAGES

1300-Series ROTARY Heavy-duty, high-accuracy, robust construction
for abusive environments
1500-Series ROTARY Compact; #1500 has encoder feedback; use
#1550 where position is not critical or is determined by other means.
1600-Series LINEAR Compact, low-profile, single axis with integral
leadscrew ® gang into X/Y/Z ® with 1400 or 1450-series Actuators.

: CUSTOM STAGE ASSEMBLIES Linear/rotary motion subsystems
assembled to your specifications from new designs or our vendors.

® #1300: 6" dia ® #1310: 4" dia

TS PRODUCTS welcomes the opportunity to supply high-
quality motion-producing and motion-controlling prod-
ucts. Although we pay special attention to one-of-a-kind
needs, we emphasize OEM configurations of our stand-
ard products. Please talk to one of our applications sales
engineers about your special needs. Qualifying OEMs
may receive a quantity discount. A catalog of our standard
items together with dimensional specifications is avail-
able on request.

TS PRODUCTS, INC. 12455-22 BRANFORD STREET « ARLETA « CA + 91331-3429 - USA - 818-896-6676  FAX:818-896-2816
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RELATIVE QUANTITY SYMBOLS

PREFIXES FOR SI UNITS

* not eqqal to Multiple Prefix Symbol

= approximately equal to 12

o< proportional to 10 tera T

< smaller than 109 giga G

< smaller than or equal to 6

« much smaller than 10 mega M

> larger than 103 kilo k

> larger than or equal to 3 o

» much larger than 107 milli m

= identical to or equivalent 10 micro u

I increases 1079 nano n
decreases 10-12 pico p

Quantity Symbol  SI Unit Symbol Derivation

acceleration a ms™ - velocity/time

acceleration due to g ms—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, AL

area A metres squared m?2 I xb

atomic number V4 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 146 x 10719 ¢

conductance G ohm™! font! reciprocal of resistance

current, electric 1 ampere A fundamental unit )

decay constant A a ratio — —

density P kg 3 - mlV

distance along path K metre m fundamental unit

efficiency n a ratio — work output/work input

electrochemical equiv. z g cl — mass/charge

electromotive force E volt v energy/charge

electron e — — —

energy E joule J Nm

energy, kinetic Ey joule J N m. E; = 12mv 2

energy, potential Ep joule J N m. Ej, = 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

focﬁ length f metre m —

force F newton N kg m s2

free energy AG joule J — .

frequency ! hertz Hz oscillations/time

gas constant r joule J energy

half-life radioactivity 137 second s fundamental unit

heat capacity C JK-1 — quantity of heat/temp. rise

heat of reaction AH joule J heat energy

heat capacity, specific c k-1 kg‘1 — heat capacity/mass

heat, quantity of q joule T 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
Tkg!
joule mol -1
metre
ampere-turns
Wb m

a ratio
kilogramme
a number
@m3)

a ratio
Nm

a number

a number
a number
metre
ampere
volt
second
Hm!

H m—.l

a ratio
Fm!
Fml

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
kW h
ms-!
second-!
m s1

m s
metre cubed

metre
Jjoule
newton

Y < >3

z3 <» tol

o o
e O
S
~

z < 8

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

K=y
farad/metre
farad/metre

& =&
energy/charge
enerfy/charge
s~

N m2: force/area
fundamental unit

Eqllo

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
Nsec/Mprim
kilowatt X hour
distance/time

angle/time

Ixbxh

fundamental unit )
force x distance (Nm)
kg m s2or mg



MINIGLOSSARIES

FORMULAS * CHARTS
PRODUCT SELECTION GUIDES

cooes | FCHINICAL

INFORMATION

WHERE TO FIND THEM IN THE
91/92 EDITION OF EEM

Abbreviations/Acronyms ‘
Ae1114, Be1037, Ce1116, D*1068
AC Power Supplies, Product

Selection Guide De2146
ASCII Code De*1086
Batteries, Product Selection Guide De1427
Batteries & Fuel Cells,

Characteristics De1468
Cabinets, Enclosures, Racks &

Chassis, Product Selection Guide Ce1003
Capacitors, Basic Formulas A1078
Capacitors, Miniglossary Ae1054
Capacitors, Product Selection Guide A«1003
Caoils, Chokes, Inductors,

Product Selection Guide Ae1155
Conductors, Maximum Current Capacity

of Copper & Aluminum Ce1825
Connectors, Miniglossary Ce1329

- Connectors, Terminals & Sockets,
Product Selection Guide Ce1149

Crystals, Oscillators, Crystal &
Piezoelectric Filters, Product

Selection Guide A*1300
DC Power Supplies, Product

Selection Guide De1501
Delay Lines, Product Selection

Guide Ae1493
Dielectrics, Thermal Conductivity Ce1709
Discrete Semiconductors, Product

Selection Guide i Ae2082
Displays, Readouts, & CRTs,

Product Selection Guide Be1032
EBCDIC Code De1110
Encapsulation, Miniglossary Cel126

Fans, Blowers, Cooling Equipment, &
Heat Exchangers, Product

Selection Guide ' Ce1601
Fiber Optics, Miniglossary - Be1224
Fiber Optics, Product '

Selection Guide Be1214
Filters, Power, Product

Selection Guide A1609
Filters, Signal, Product

Selection Guide : Ae1651
Instruments, Test & Measuring,

Product Selection Guide De1207
Interconnection Systems, Product

Selection Guide Ce1678
Keyboards & Keypads, Product

Selection Guide Be1794
Lamps, Lights, & Indicators,

Product Selection Guide Be1135

Symbols—International Authorities

Logofinder & Trademark Directories C901
Microwave Components, Product

Selection Guide® Ae1746
Military Qualified Products List Be1002
Motors, Drives, & Rotating Components,

Product Selection Guide Be1233
Opto Semiconductors, Miniglossary Be1334
Oscilloscopes, Product

Selection Guide De1406 -
Panel Hardware, Product ‘

Selection Guide Ce1582
Panel Meters, Analog & Digital, Product

Selection Guide De*1340
Potentiometers, Trimmers, Controls, &

Rheostats, Product Selection Guide Ae2013
Power Supplies, Miniglossary De1522 De2184
Power Supplies, AC, Product

Selection Guide De2146
'Power Supplies, DC, Product

Selection Guide De1501
Protective Components (Fuses,

Circuit Breakers, etc.),

Product Selection Guide Be1347
Relay Contact Forms Be¢1550
Relays, Electromechanical,

Miniglossary Be1449
Relays, Product Selection Guide Be1397
Resistor Color Codes A1924
Resistors, Product Selection Guide Ae1835
Servo Components,

Miniglossary Be1270, D-2244
SI Units, Basic Guide To, 4

A-2080, B*1666, C*1362, D+2246
Solenoids, Product Selection Guide Be1614
Switches, Product Selection Guide Be¢1639

A1139, Be1024, Ce1156, D¢1090

Thermal Components, Product

Selection Guide Be1831
Thermal Conductivity of Dielectrics

at Room Temperature Ce1709
Thyristors/High Power Diodes,

Miniglossary A-1728, A*2084
Timers, Miniglossary B¢1409, De1149
Trademark & Logofinder ‘

Directories Ce901
Transducers & Encoders, Product

Selection Guide Be1872
Transformers, Product

Selection Guide Ae2131
Wire & Cable, Product

Selection Guide Ce1705
Wire Gauges—Diameter, Area,

Copper Weight C»1864



Model
RAX 12-25K

Three 360 Watt Modules shown in RA 50 Housing
DIGITALLY-CONTROLLED TALK-LISTEN POWER SUPPLIES ac to dc SWITCHING POWER SUPPLIES

:K":‘:‘:‘] sls fe 1o

BOP 125-1KVA-3T
PROGRAMMABLE a-c POWER SUPPL'

Choose from ac-dc, dc-dc,
ac-ac Power Sources.

N R 3 Watt to 3000 Watt
gl 1KVA to 90KVA.

Kepco, Inc., 131-38 Sanford Avenue, Flushing; NY 11352 USA e Tel: (718) 461-7000 o Fax: (718) 767-1102 » Easylink (TWX): 710-582-2631

Kepco Europe, Ltd., London, England: Salamander Quay West, Park Lane, Harefield, Middlesex UB9 6NZ
Tel: +44 895 825046 e Fax: + 44 895 825045

SEE KEPCO’S COMPLETE LINE ON PAGES D-1837 TO D-1870

a-c power Switching
and d-c bipolar a-c to d-c and
d-c to d-c

Instrumentation
and Bench

e

HE POWER SUPPLIER ™



