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CAPP/USATHERMOCOUPLES
(800) 356-8000

CAPP/USA is your SINGLE-SOURCE .“\E““Q
for all of your THERMOCOUPLES &

RTD’s: “‘D‘S &Pms
THERMOC S 's 00“?0“,‘\“5[ ,

*BARBER-COLMAN

PRECISION THERMOCOUPLE

* & RTD ASSEMBLIES. INSUNATED
BURNS THERMOCOUPLE & EXTENSION WIRE.
*CGS CAPP/USA MANUFACTURES AND
CALIBRATES ALL FHERMOCOUPLES TO
» EXACTING STANDARDS TRACEABLE TO
CONAX THE NAT'L. BYREAU OF STANDARDS.
*FOXBORO “§- COMPLETEAINE OF ACCESSORIES
INCLUDING PROTECTION TUBES, JACKS,
*FURNACE PARTS, INC. HEADS, TERMINAL BLOCKS, CONNECTORS,
AND PLUGS. COMPLETE TECHNICAL LIBRARY
*GORDON ANB-ENGINEERING STAFF AT YOUR SERVICE.

*HONEYWELL

*LEEDS & NORTHRUP(L&EN)
*MARLIN

*NAT’L. BASIC SENSOR(NBS)
*OMEGA

*PYCO

*PYROMATION

*TAYLOR
*THERMOELECTRIC

*TUDOR TECHNOLOGIES(TTI)
*WATLOW-GORDON

PLACE CAPPSS PHONE NO.
(800) 356-8000 1IN YOUR
ROLODEX OR COMPUTER

UNDER 1nmmip ‘THERMOCOUPLES
ismmp—- ‘RTDS OR

All of the companies listed above are Registered Trademarks. Capp is NOT affiliated with them.
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Partlow . . . . ............. 254-262
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Monitors, Process . .. ......... 232-233
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90 Degree Bended
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0
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P
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Paperless Recorders . .. .. ... ... 189-192
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No.MIC6O0O . . .. ............. 258
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Platinum RTD Capsules .. .......... 126
Platinum RTDs . . ............ 112-116
Platinum RTD’s, Surface Type . . . . ... .. 127
Plugs. . .. oo oo e e 135
Position Indicaters . . . ... ...... 251-252
Pot Type Thermocouples. . . . .. ... .. 81-83
PresetCounters . . ......... 245-241, 252
Pressure Recorders ... ........ 213-214
Pressure Tight Wells . . . . ... ....... 86
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Print-Your-Own Chant
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Protection Tubes for Vat, Vessel & Pot
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Protection Tubes
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Metal . ................... 65769
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Rate Meters, Programmable . . . . . . . 251-252
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Recorders
Carbon Dioxide™ ). . . . . ... ....... 216
Chart Paper™y . . ... ... ... ... .. 21
Chesséll/Gircular-Chart . . . . . . .. 165-168

Cirgllar=€hart . . . .144-168, 193-195, 207-216
Circuiar-Chart, Micro-Processor

Based . ...... 144-161, 165-168, 193-195
Glassic, Honeywell . . ... ..... 144-152
Compact .. ......... 195-208, 207-216
Dickson................. 207-216
Event . . ... ... ... .... 196-198, 215
Fow .. ............. ... 153-161
Guide to Measurements . . .. ... ... 143
Honeywell . .. ... ... ...... 144-152
Humidity . ............. 204, 207-209
Linear Thermistor . . . ... ... .. 202-203
Multipoint . . .. .. ......... 169-188
Paperless . .............. 189-192
Partlow . . ... ............ 153-164
Pressure . .. .. ........... 213-214
Print-Your-Own Chart . . . ... ... 144-152,

153-154
Remote-Sensing . . ... ....... 210-211
Rustrak . . .. ............. 193-205
Servo ... ... 199-200, 205-207
Signal. . .. ........ ... ... 200-201
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Strip-Chart, Rustrak . . .. ... ... 195-204
Temperature . ... ........ 204, 207-212
Temperature/Humidity . . . . . . . 204, 207-209
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Truline, Honeywell . . . . .. .. ... 144-152
Variable-lnput . . ... ... ..... 214-215
VideoChart . ............. 189-192
Remote-Sensing Recorders . . . . ... 210-211
Resistance Charts for RTD's . . . . . .. 106-110
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High Speed, Nickel-A .. . ... ... 119-121
Right-Angle Thermocouples with
Pipe-Extended Protection
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Ring-Type Thermocouples . . . ... ... .. 47
RTD Calibration/Certification . . . . . ... .. 13
RTD's
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Clamp-On. .................. 125
Extendable . . ... ............. 122
Flexible , . .. ........ 123, 126, 127, 128
General Purpose . . . ... ...... 112-116
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Switches . . .. .. ............. 129
Technical Overview . . . . ... ... ... 105
Transmitters . . .. .. ..., .... 139, 140
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Chessell . ... ............ 169-188
Rustrak . . ... ............ 195-204
Surface RTD's. . . ....... 123, 124, 127,128
Surface Sensor Thermocouples . . . . .. .. 92

Surface Type Thermocouples . . . . ... 91, 92
Switches, Thermocouple and RTD . . . . .. 129
Symbols of Standards & Approval

Agencies . . . .. ... e 291

T
Tachometers .. ................ 25
Temperature Controilers . . .. .. ... 218-285

CAPP/USA Brand .. ......... 230-253

Chromalox . .............. 263-272

Dialatrols/Dialapaks,

Honeywell . . . .. ... ...... 228-229
Honeywell . ... ... ....... 218-229
How To Tune Your

Controfler . .. . . .. ... .. .. 275-283
Manual Backup Stations . . . . . . . 244-245
Manual Loading Stations . . . . . .. 242-243
Parlow . . ... . .......... 254-262
Troubleshooting Guide .. ...... 284-285
UDC, Honeywell . ... ... ..... 218-227

Temperature Conversion Chart for

Thermocouples. . . .. .. .. .. ... ... 4
Temperature Limits of

Thermocouples . . . .. ... ... ..... 3
Temperature Recorders . . .. ... 204, 207-212
Temperature Tester, Infrared. . . . .. . ... 137
Temperature/Humidity

Recorders . ............ 204, 207-209
Terminal Blocks . . . . .. .. ....... ™ 134
Terms & Definitions . .. . .. 286-290,295;325
Thermocouple Accessores . . . ... 4" 134-136
Thermocouple Calibration/

Certification .. ....... 0/ % .. .. 13
Thermocouple Characteristics(. .9 . . . ]
Thermocouple Components, \."7. . . . 134-136
Thermocouple Elements, NS . . . . . . . . 21-32
Thermocouple EMF Chartffables . . . . . . 5-10
Thermocouple Limifs/y. . . .. ... ... ... 3
Thermocouple Materidl

Classifications™e . . . ... . .. ... ... n
Thermogouplé Scufce . .. ... ....... 104
ThermagOuple Wiring Circuits , . . . . ... .. 2
Thermgceuples for the Plestics

Industry . . . .. ... oL 34-49
Thermocouples ‘

90 Degree Bended . .. ....... .. 76-77

Adhesive-Backed . . ............ 91

Adjustable-Depth

Immersion Style. . . . . .. ... ... 36-38
Bayomet . ... . ........... 34-35
Butt-Bonded Foil Type. . . . .. .. ... 93-95
Clamp-On. ... ... ... ......... 102
Clip-On . ....... ... . ... 102
Compression fittings . . . .. ... .... 136
Exposed-Tip . . ... ... ......... 51
Flanges . . ... .. ... .. ......... 135
FoilType . . ............ .... 93-95
For Food Processors and

Manufacturers . .. ... ... ... 87-89
Heads . ................... 134
High-Speed with Pipe Extensions and

Pressure Tight Wells . . . ... .. .. 84-86
High-Temperature Type . . . . .. .. .. 78-80
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THERMOCOUPLES

TECHNICAL OVERVIEW
OF THE
THERMOCOUPLE

-  BASIC THERMOCOUPLE OPERATION:

« -Of all the primary measuring sensors, the thermocouple is perhaps the easiest to
visualize. A thermocouple consists essentially of a pair of dissimilar conductors
welded or fused together at one end to form the *hot’ or measuring junction with
the free ends available for connection to the *cold" or reference junction.

» A temperature difference between the measuring and reference junctions must exist
for this device to function as a thermocouple. When this occurs, small
electromotive forces (emf’s) are generated. These emf’s originate at the “*hot™
junction as well as wherever there is a temperature gradient between parts of the

same wire.
JC-
Reference \ Measunrig
dunction TS 7 .z Junclion
TC-

- BASIC THERMOCOUPLE

CHARACTERISTICS:

Consistent temperature/em{ relationship: *  Effective temperature range of use.

*  The direction of the Thompsofi e;nf of the two wires * Good resistance to thermoelectric and mechanical
must be such as to be additiVe,6fAhe circuit. changes due to:

*  The Thompson emf shoulthvary directly with the 1. Evaporation
temperature. 2. Diffusion

+  The Peltier emf altheéuneasuring junction must 3. Oxidation
develop a poteptiaNraving the same direction with 4. Corrosion
_the temperatyre, ) ] 5. Contamination

¢ The Peltierem{ should vary directly with the s Desirable Chemical Behavior
temperature of both the measuring and reference +  High Intensity of Thermoelectric Power
junctions. *  Low Cost

(ALLN\EMF TABLES ARE SHOWN ON THE
EQLLOWING PAGES).

1-800-356-8000 PHONE ~~ CAPP/USA  1-800-356-3262 FAX 1




THERMOCOUPLES

.

TYPICAL THERMOCOUPLE

WIRING CIRCUITS:

Instrument
— +
2 ARG

L

D<:>(‘

U | ) emscones

—

Y-

q

Extension Wres ‘/

+
5
;\_——Dn

- &5

— O
> -
.
Termmmations Measuring
Junctions

THERMOCOUPLES SHOWN ARE

CONNECTED IN A “SERIES CIRCUIT.”

Insttument
— o+
~ + Thermocouples
] — ~
— &
+
( J O
» e
A -
) il —
o Measuring
Terminations Junctions
Extersion Wites

THERMOCOUPLES SHOWN ARE
CONNECTED IN “PARALLEL CIRCUITS”.

Thermocoupie
Measuring

Instrument
- +
% >
]
| 0
g A
Ertension Wires _>J

Terminatior Jurnction

THERMOCOUPLE UTILIZING

EXTENSION WIRES.
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THERMOCOUPLES

RECOMMENDED TEMPERATURE LIMITS FOR THERMOCOUPLES
Thermocoupie 8 Gauge 14 Gauge 20 Gauge 24 Gauge 28 Gauge
lype 'F(°C) °F (°C) *FC) 'F (C) "F °C)

T - 700°(371.1)° 500°(260.0;° 400°(204 4)° 400°(204 4)°
J 1400°(760)° 1100°(593 .3)° 900°(482.2;° 700 (371 1)° 700°(371 1)°
E 1600°(871)° 1200°(648.9)° 1000°(537 8)° 800°(426 7)° 800°(426.7)°
K 2300°(1260)° 2000°(1093 3)° 1800°(982 2)° 1600°(871.1)° 1600°(871.1)°
B - - - 3100°(1705)° -
A 2700°{1482)°
S 2700°(1482)°

Tungsten 5% 4200°(2330)°

Rhenum:

Tungsten 26°-

Rhermum

Tungsten-Tungsten 4200°(2330)"

26 Rhenium

ASK FOR OUR 80-PAGE CATALOG OF

PENS, INKS'& CHARTS TODAY!

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX



THERMOCOUPLES

INSTRUMENT FOREMAN AND CHIEF ENGINEER’S

TEMPERATURE CONVERSION CHART
SHOWS MELTING POINTS OF COMMONLY USED THERMOCOUPLE ELEMENTS.

Temperature Conversion: 15
e € ZRO
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egrees C = (°F — 32) X 5/9 lridiom @ ¥ 37 /MGO
. 5070F
R:Z:O’;m ‘:;29'; 00 Tantalum Rhenium
o Mo 240 2500 2600 270 % 3425F 5750F
‘ﬂp 1\5’ Lod 4800 3100 5409 o )y TH02
“ - oy % se70f
Iren Platinum X 7700 ®
NF R6F FERXE & " %0 i
. o A ten
L.C. Steel | Polladium & v o Y 2001
IEE BUF o ,\@\ X < %'ib o
Nickel s f ® %
2650F 4 ¥ e 5%

Chromel g ;§ :§
&

Inconel 2600F

o
L\"dﬁ‘
oo

§ L
2575F  Alymel = & % [
2550F § 8 % ok o
300 Series Stainless = g 2
2550F Constanton ] g § 3] g
2216F 8 ; 8 ]
Copper " -8
1980F — A" § 8 § g
ot £ S 2E ks
Silver % i :8 § ~
176\F .. % .
LT 259 e
Aluminum > % (tb f
1220F
¥ 2o, € e
% Fee RS
Y % % g 0 “Kelvin o ﬁ‘f’ N
¢ sop
Pedd " dg, ol 00 -
3F ‘ 1o . Rankine e &
: Sl -273 “Centigrods
Tin o Abnor"-:'no z8r0 &
449F T200 - 489,72  Fohranhei
Woter
32F

a  1-800-356-8000 PHONE ~ CAPP/USA  1-800-356-3262 FAX




THERMOCOUPLES
THERMOCOUPLE TEMPERATURE/EMF CHART: 1

Temperature is in °F.
EMF is in Millivolts.
Reference Junction: 32°F.

80 Iron - Constantan

Copper - Constantan

Chromel - Alumel

Chromel - Constantan

Platinum +10% Rhodium vs. Platinu

Platinum +13% Rhodium vs. Platinum.

Pletinum +30% Rhodium

vs, Platinum +6% Rhodium

Tungsten - Tungsten +26% Bhenium

£ odomx-c

60 Tungsten +3% Rhenium
vs. Tunsten +25% Rhemt
K| W5 Tungsten +5% Rhenium
50 J / vs. Tungsten +26% Rhenium
. /
3 /)
40 W3
> L
3 ; / //\C//vs
= ——
= /
30 Z /
/ / -
[ / A/
20 2 R
/ / %S
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0 //
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THERMOCOUPLES

1 INSTRUMENT FOREMAN'S
GUIDE TO THERMOCOUPLE
TEMPERATURE AND EMF TABLES

TEMPERATURES STATED IN DEGREES °F/EMF STATED IN MILLIVOLTS
REFERENCE JUNCTION: 32°F (0°C)

F J K E T S R P30 w wS§
PT/ PT/ w3/ ws/
PT10% PT13% W25 W26
32 - - . - - - - - .
40 0.224 0176 0.262 0173 0.024 0.024 -0 001 0 006 0.059
50 0507 0.397 0.591 0.391 0.055 0.054 -0.002 0.015 0.135
60 0.791 0.619 0.924 0611 0.087 0.086 -0.002
70 1.076 0843 1.259 0.834 0118 0.118 -0.003
80 1.363 1.068 1.597 1.060 0.152 0.150 -0.002
90 1.652 1.294 1.937 1.288 0.186 0.184 -0.002
100 1.842 1520 2.281 1518 0.221 0.218 -0.001 0.079 9.522
110 2.233 1.748 2.627 1.752 0.256 0.253 0.000
120 2.526 1.977 2977 1.988 0.291 0.289 0.002
130 2.820 2.206 3.329 2.226 0.328 0.326 0004
140 3.115 2.436 3.683 2.467 0.365 0.363 0.006
150 3411 2.666 4.041 2711 0402 0.400 0.008 0174 0.927
160 3.708 2.896 4.401 2 958 0 440 0.439 0012
170 4 006 3127 4.764 3.206 0478 0478 005
180 4.305 3.358 5.130 3.458 0517 0.517 ONOT9
190 4 605 3.589 5.498 3711 0 557 0.557 0 023
200 4.906 3.819 5.869 3967 0.597 0.598 0 027 0.299 1.348
210 5.207 4.049 6.242 4.225 0.637 0,639 0.032
220 5.509 4.279 6.618 4.486 0.678 0.687" 0037
230 5812 4.508 6.996 4.749 0.719 0723 0043
240 6116 4.737 7.377 5014 0 764 0.766 0.049
250 6.420 4.964 7.760 5 281 0803 0.809 0.055 0453 1.783
260 6724 5192 8.145 S 550 0-846 0.852 0061
270 7.029 5.418 8.532 5821 Q/8Bg 0.897 0.068
280 7.335 5643 8.922 6 094 0 932 0.941 0 075
290 7641 5 868 9.314 6 369 0976 0.986 0 083
300 7.947 6.092 9.708 6647 1020 1.032 0.090 0.634 2.232
310 8 253 6.316 10.103 6,926 1.064 1.077 0099
320 8.560 6.539 10.501 N207 1.109 1.124 0107
330 8.867 6.761 10.901 7.480 1.154 1.170 0116
340 9 175 6.984 11.302 7775 1.199 1.217 0125
350 9.483 7.205 11(706 8.062 1.245 1,265 0135 0.842 2.693
360 9.790 7.427 12,111 8.350 1291 1.313 0.144
370 10.098 7 649 2518 8. 641 1337 1361 0 155
380 10.407 7 870 12.926 8933 1384 1.409 0 165
390 10.715 8.082 13.336 9 227 1.431 1.458 0.176
400 11.023 8.3a 13.748 9523 1478 1.508 0 187 1075 3.165
410 11.332 8537 14.161 9.820 1525 1.557 0.199
420 11.640 8.759 14.576 10.120 1573 1.607 0210
430 11.949 8.983 14.992 10.420 1.620 1.657 0.223
440 120257 9.206 15.410 10.723 1.669 1.708 0.235
450 12.566 9.430 15.829 11.027 1.717 1.758 0 248 1.333 3.648
460 12.874 9.655 16.249 11.333 1.765 1.810 0.261
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THERMOCOUPLES

TEMPERATURE / EMF TABLES (CONTINUED). ]
°F J K E T S A P30 w W5 '

PT/ PT/ W3/ W5/

PT10% PT13% W25 W26
470 13.183 9.880 16.670 11.640 1.814 1.861 0.275
480 13.491 10.106 17.093 11.949 1.863 1.913 0.288
490 13.800 10.333 17.517 12.260 1.912 1.964 0.303

500 14.108 10.560 17.942 12.572 1.962 2017 0.317 1.613 4.140
510 14.416 10.787 18.368 12.885 2.011 2.069 0.332
520 14.724 11.015 18.795 13.200 2.061 2122 0.347
530 15.032 11.243 19.223 13.516 2111 2.175 0.362
540 15.340 11.472 19.653 13.834 2.161 2228 0.378

550 15.648 11.702 20.083 14.153 2.211 2.282 0.394 1.915 4.641
560 15.956 11.931 20.514 14.474 2.262 2335 0.410
570 16.264 12.161 20.947 14.795 2313 2.389 0.427
580 16.571 12.392 21.380 15.118 2.636 2.443 0.444
580 16.879 12.623 21.814 15.443 2414 2.498 0.462

600 17.186 12.854 22.248 15.769 2.465 2.552 0.479 2.238 5.149
610 17.493 1 13.085 22.684 16.096 2517 2.607 0.497

620 17.800 13.317 23.120 16.424 2.568 2.662 015
630 18.107 13.549 23.558 16.753 2.620 2718 0534
640 18.414 13.781 23.996 17.084 2672 2773 0.553
650 18.721 14.013 24.434 17.416 2.723 2.829 0.572 2.581 5.664
660 19.027 14.246 24.873 17.750 2.775 2885 0.592
670 19.334 14.479 25.313 18.084 2.828 2941 0.612
680 19.640 14.712 25.754 18.420 2.880 2.997 0.632
690 19.947 14.945 26.195 18.757 2.932 3.053 0.652
700 20.253 15.178 26.637 12.095 2985 3.110 0.673 2.943 6.184

710 20.559 15.412 27.079 19.434 3,087 3.167 0.694
720 20.866 15.646 27 .522 19.774 3.090 3.224 0716
730 21.172 15.880 27.966 20.116 3.143 3.281 0.737
740 21.478 16.114 28.409 20458 3.196 3.338 0.759
750 21.785 16.349 28.854 20-801 3.249 3.396 0.782 3.323 6.710

760 22.091 16.583 29.299 3.302 3.453 0.804
770 22.397 16.818 29.744 3.356 3.511 0.827
780 22.704 17.053 30490 3.409 3.569 0.851
790 23.010 17.288 30636 3.463 3.627 0.874
800 23.317 17.528 81.082 3516 3.686 0.898 3.720 7.240
810 23.624 17.759 31.529 3.570 3744 0.922
820 23.931 17.894 31.976 3.624 3.803 0.947
830 24.238 18.230 32.423 3.678 3.862 0.972
840 24.546 18.466 32.871 3.732 3.921 0.997
850 24.853 18.702 33.319 3.786 3.980 1.022 4133 7.774
860 25.161 18.938 33.767 3.840 4.039 1.048
870 25469 19.174 34.215 3.895 4.099 1.074
880 25778 19.410 34.664 3.949 4.158 1.100
890 26.087 19.646 35.113 4.004 4.218 1.127
900 26.396 19.883 35.562 4.058 4.278 1.153 4.562 8.310
910 26.705 20.120 36.011 4.113 4.338 1.181
920 27.016 20.356 36.460 4.168 4.398 1.208
9830 27.326 20.583 36.909 4.223 4.458 1.236
940 27.637 20.830 37.358 4.278 4.518 1.264 4.915 8.741
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THERMOCOUPLES

TEMPERATURE / EMF TABLES (CONTINUED).

°F J K E S R B W W5
PT/ PT/ PT6/ Wi/ W5/
PT10% PT13% PT30 W26 W26
950 27.849 21.066 37.808 4.333 4.580 1.292 5.005 8.849
960 28.261 21.303 38.257 4.388 4.640 1.321
970 28.573 21.540 38.707 4.443 4701 1.350
980 28.887 21.777 39.157 4.498 4.762 1.379
980 29.201 22.014 39.606 4.554 4.824 1.409
1,000 29515 22.251 40.056 4.609 4.885 1.438 5.461 9.390
1.010 29831 22.488 40.505 4.665 4.947 1.468
1,020 30.147 22.725 40.955 4.721 5.008 1.499
1.030 30.464 22.961 41.404 4.776 5.070 1.529
1.040 30.782 23.198 41.853 4832 5132 1.560
1,050 31.100 23.435 42.303 4.888 5.194 1.591 5.930 9.9832
1.060 31.420 23.672 42.752 4.944 5.256 1.623
1.070 31.740 23.908 42.201 5.000 5319 1.655
1,080 32.061 24,145 43.650 5.057 5.381 1.687
1.090 32.384 24.382 44.098 5.113 5444 1.719
1,100 32.707 24618 44 547 5.169 5.507 1.752 6.412 10.475
1,110 33.031 24854 44 995 5.226 5.570 1.785
1,120 33.356 25.091 45.443 5283 5.633 1.818
1,130 33.683 25.327 45.891 5.339 5.696 1.851
1.140 34.010 23.563 46.339 5.396 5.759 1.885
1.150 34.339 25.799 46.786 5.453 5.823 1.919 6.904 11.019
1,160 34.668 26.034 47.234 5510 5.886 17958
1,170 34.999 26.270 47 681 5567 5.950 Jye88
1,180 35.331 26.505 48.127 5.625 6.014 2.022
1.190 35.664 26.740 48.574 5.682 6.078 2.058
1.200 35.999 26.975 49.020 5740 6143 2.093 7.407 11.561
1,210 36.334 27.210 49.466 5797 6,207 2.128
1.220 36.671 27.445 49911 5855 €272 2.164
1,230 37.009 27.679 50.357 5.913 6.336 220
1,240 37.348 27.914 50.802 5974 6.401 2.237
1.250 37.688 28.148 51246 6029 6.466 2.274 7.920 12.104
1.260 38.030 28.382 51.691 6.087 6.532 2311
1.270 38.372 28.615 52.135 6.146 6.597 2.348
1,280 38.716 28.849 52578 6.204 6662 2.385
1,280 38.061 29.082 53.022 6.263 6.728 2.423
1.300 39.407 29.315 58,465 6.321 6.794 2.461 8.441 12.645
1,310 39.754 29.547 $3/907 6.380 6.860 2.499
1.320 40.103 29.780 547349 6.439 6.926 2.538
1.330 40.452 30012 54.791 6.498 6.992 2576
1,340 40.802 300244 55.233 6.557 7.059 2.615
1,350 41.154 30,475 55.674 6.616 7.125 2.655 8.971 13.185
1,360 41.506 30.706 56.115 6.675 7.192 2.694
1,370 41.859 30.837 56.555 6.734 7.259 2.734
1,380 42 242 31.168 56.995 6.794 7.326 2774
1,390 42667 31.399 57.434 6.853 7.393 2814
1,400 42922 31.629 57.873 6.913 7.460 2.855 9.509 13.723
1.410 43.278 31.859 58.312 6.972 7.527 2.896
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THERMOCOUPLES

TEMPERATURE / EMF TABLES (CONTINUED). 1
F J K E S R B W W5
PT/ PT/ PT6/ W/ W5/
PT10% | PT13% | PT30 W26 W26

1.420 43 635 32.088 58.750 7.032 7.595 2937
1,430 43.992 32.317 59.188 7092 7 663 2978
1.440 44.350 32.546 59.626 7.152 7731 3019
1.450 44 709 32.775 60.063 7212 7799 3.061 10.054 14.259
1,460 45 067 33.003 60.499 7.272 7.867 3103
1,470 45,426 33.231 60.935 7333 795 3 146
1,480 45785 33.459 61.371 7.393 8004 3188
1,490 46.144 33.686 61.806 7.454 8072 3231
1,500 46.503 33.913 62.240 7514 8141 3274 10.606 14792
1.510 46.861 34.140 62.675 7575 8.210 3317
1,520 47.219 34.366 63.108 7.636 8279 3 361
1,530 47 577 34.593 63.542 7 697 8 348 3404
1.540 47.934 34818 63.974 7.758 8 417 3448
1,550 48.290 35044 64.406 7819 8.487 3492 11.163 15.323
1.560 48.645 35.269 64.838 7.880 8556 3.837
1,570 49.000 35.494 65.269 7942 8626 3.581
1.580 49 354 35718 65.700 8003 8 696 3626
1,590 49 707 35.942 66.130 8065 8 766 3672
1,600 50.059 36.166 66.559 8.126 8 836 anvy 11725 167851
1610 50.441 36.390 66.988 8.188 8907 3762
1.620 50.761 36.613 67.416 8250 8977 3808
1.630 51110 36.836 67.844 8312 9043 3854
1.640 51.458 37.058 68.271 8.374 9118 3901
1,650 51.805 37.280 68.698 8.436 9.189 3947 12.293 16.376
1.660 52 151 37.502 69.124 8.498 9260 3894
1,670 52 496 37.724 69.549 8.560 9331 4.041
1,680 52840 37.945 69.974 8623 9403 4/088
1,690 53183 38.166 70.398 8.685 9 474 A136
1,700 53.525 38.387 70.821 8.748 9546 4183 12.864 16.898
1.710 53.865 38.607 71.244 8.811 961 A 4231
1720 54 205 38.827 71.667 8874 9688 4279
1730 54 544 39.046 72.088 8937 9761 4327
1.740 54 881 39.266 72.509 9.000 9833 4376
1,750 55.218 39.485 72.930 9.063 9.906 4425 13.439 17.416
1,760 55.553 39.703 73.350 9,126 9978 4474 )
1,770 55.888 39.922 73.769 9190 10.050 4523
1.780 56221 40.140 74.188 9253 10.123 4572
1,790 56 554 40.358 74.606 9317 10.196 4622
1,800 56.886 40.575 75,024 9.380 10.269 4672 14.018 17.930
1,810 57.217 40.792 75.441 9444 10.342 4722
1.820 57.547 41.009 75858 9.508 10.415 4772
1.830 57.876 41225 76.274 9572 10 488 4823

1.840 58.205 41442 9.636 10.562 4873
1,850 58.533 4N657 9700 10.636 4924 14,598 18.440
1,860 58.860 4] 873 9764 10.709 4975
1.870 59 187 42.088 9829 10783 5027
1.880 594813 42.303 9893 10 857 5078
1,880 59838 42.518 9958 10.931 5130 15.065 18.846
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THERMOCOUPLES

1 TEMPERATURE / EMF TABLES (CONTINUED)

¥ J K S R B w w5 h s R B w W5
PT/ PTI P76/ wi w5/ PT¢ PTI PT8/ wi Ws1
PT10% PT13% PT30 W26 w26 PT10% PT13% PT130 w26 Vi26

1.200] 60.162 42.732 10.023 11.006 5.182 15.182 18.947 2.510] 14.085 15.705 8.620

1.910] ©0.488 42.948 10.087 11.080 $.234 2.520] 14 152 15 784 B.752

1.920] 60812 43.159 10.152 11.155 5.286 2,530] 14.220 15.862 8.814

1.930] 61135 43.373 10.217 11.229 5.339 2.540f 14.287 15 941 8.877

1.940{ 61 459 43585 10.282 11.304 5391 2.550] 14.354 16 019 8.939 22770 2% 13

1.950] 61781 43.798 10.348 11.37¢ 5.444 15.766 19 449 2.560] t14.422 16.097 9.002

1960] 62 104 44.010 10.413 11.454 5.497 2570] 14.489 16.176 9 065

1.870] 62 426 44,222 10.478 11.529 5.551 2.580] 14.558 16 254 8128

1.980] 52748 44 434 10.544 11.605 5.604 2.590) 1+.624 16.333 9191

1.990] 63.070 44 645 10.609 11.680 5.658 2.600] 14691 16.411 9254 3 341 25 574

2.000] 63.392 44.856 10.675 11.756 5.712 16.353 15.947 2,610} 14.758 16.490 9.317

2.010] 63.713 45.066 10.740 11.831 5.766 2.620fF 14.826 16.568 9 380

2.020] 62.034 45.275 10.806 11.907 5.820 2,630} 14.893 16.646 9 413

2030] 64.355 45.486 10.872 11.983 5.875 2.640fF 14960 16.725 9.507

2,040 64.676 45,695 10.938 12.059 5.930 2.650) 15.027 16.803 9.570 233309 25013

2.050] 62.997 45.904 11.004 12.135 5.984 16.939 20.441 2,660} 15.094 16.882 9.634

2.060] 65.318 46.113 11.070 12.211 6.039 2.670] 15.161 16.260 9.697

2.070] 565.638 46.321 11.138 12.287 6.095 2.680] 15.228 17.038 9.761

2.080] 65.959 46 529 11,202 12.363 6.150 2.690fF 15.295 17.118 9.825

2.090] 66.279 46.737 11.268 12.440 6.206 2.700) 15.362 17 3195 9.889 24 474 26 147

2.100] 66 600 46.934 11.3358 12.516 6.262 17.527 2¢.930 2710} 15428 17 273 9,953

2,110} 66.920 47.150 11.401 12.593 6.318 2.720] 15495 17.353 10017

2.120] &7 240 47 356 11.467 12.869 6.374 2,730} 15563 17 a2g 10.08¢

2.130] 67559 47.562 11.534 12.746 6.430 2.740] 15630 17 S50% 10.145

2.140] 67.87% 47.767 11 600 12.823 6.487 2.750] 158697 17 585 10.210 25 034 268’8

2.150] 58.198 47.972 11.667 12.900 6.543 18 114 AR ) 2760) 157863 W 63 10.274

2,160] 68.517 48.177 11.734 12.977 6.600 2,770} 15.830 17741 10 338

2,170 68.836 48.381 11.800 13.054 6.657 2.780] 15897 17.819 10.403

2.180] 69.155 48.584 11.867 1313 8.714 2.790] 15.963 17 897 10 467

21901 &9.472 48.787 11.934 13.208 6.772 2.800] 6.030 17.975 10.532 25 591 77 301

2.200 48.990 12.001 13.285 6.829 168.701 21.896 2.810] iyjoge 18.053 10.596

2,210 49.192 12.067 13.363 6.887 2,820 N\ 76163 18.130 10.661

2,220 48.394 12,134 13.440 6.945 278308 16 229 18.208 10726

2.230) 49.595 12.201 13.518 7.000 2.840| 16.296 18.286 10.790

2,240 49.796 12.268 13.585 7.081 ?.850] 16.362 18.363 10.855 26 143 27 721

2,250 49.996 12.335 13.673 7.120 19.288 22.372 2.860f 16.428 18.441 10.920

2.260, 50.19% 12.402 13.751 7.178 2.870] 16 494 18.518 10.985

2270 50.395 12.469 13.828 7.237 2.8801 16.560 18 585 11.050

2.280, 50.594 12.535 13.906 7.286 2,890] 16.626 18 673 11 115

2,290 50.792 12,604 13.984 7.355 2,800] 16.692 18 750 11179 26.690 28137

2,300 50.990 12.671 14.062 7414 16873 221843 ?‘9‘0# 16 758 18.827 11 242

2.310 51.187 12.738 14.140 7.473 2.929] 16.824 18 804 11 309

2,320 51.384 12.805 14.218 7.533 2.930| 16.890 18.981 11.374

2.330 51.580 12.872 14.296 1.592 2,940] 16.955 19.058 11.439

2,340 51.778 12.940 14.374 7.652 2.950] 117.02% 18135 11504 27.232 256.547

2,350 51.97% 13.007 14.452 7.712 204396 23.3¢% 2.960fF 17.085 1e2n 11.569

2,360 52.185 13.074 14,530 7.77% 2970 17.152 19.288 11.634

2,370 52.360 13.142 14,608 7.883 2.9801 t7.217 19.365 11.699

2.380 52.553 13.209 14.685 7893 2.950f 17 282 16.441 11.764

2.390] 52.747 13.276 14.763 953 3,000} 17.347 19.518 11.829 27.769 28.953

2,400 52.939 13.344 14.843 8014 21.038 23772

2,410 53.132 13.4114 14.921 8.075

2.420; 53.324 13.478 157000 8.136

2.430 53.515 13.546 15.078 8.197

2.440 53.706 13.613 157156 8.258

2.450 53.897 13.68) 15.235 8.319 21.618 24.229

2.460 54.087 134748 15.313 8.381

2.470 54.277 T8N 15.391 8 442

2.480 ! 54 466 93,883 15.47¢0 8.504

2.190 54 856 137950 15.548 B.566

2.500 54.845 14.018 15.627 8628 22.195 24 682

TECHTIP:

FOR CONVERSION TO 75°F (24°C) REFERENCE JUNCTION,
SUBTRAGT THE MILLIVOLT VALUES BELOW:

CALIBRATION MILLIVOLT VALUE CALIBRATION MILLIVOLT VALUE
J 1.220 R 0.134
K 0.855 B 0.003
T 0.947 W 0 065
E 1.427 W3 0.240
S 0.136 W5 0.323
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THERMOCOUPLES

« COMPLETE CLASSIFICATIONS OF 1
THERMOCOUPLE MATERIALS:

* NOBLE METALS: * BASE METALS:

»  The choice of platinum as a material was based on its *  The most popular and widely used in the industry.
thermoelectric properties, excellent mechanical and ¢ There are 4 widely-used types of base-metals:
chemical properties, low electrical resistivity. l. Iron Constantan-Type J
reproducibility and homogeneity when properly heat Low in cost
treated. Adapts well to both oxidizing’& reducing

The only practical companion alloys for atmospheres.

platinum in the noble metal field are Iridium and

Rhodium. 2. Copper Constantap=J ype

Since Iridium has a tendency to become brittle at Most widely psed

elevated temperatures, and tends to evaporate Accurately,mgasures temps from -300°F to

from the alloy at these temperatures, the 700°F.

established noble metal thermocouples have been 3. ChromeMNAumel - Type K

Platinum vs. Rhodium in composition. Notas jaccurate as Type T in sub-zero temps.

¢ Platinum +10% Rhodium vs. Platinum, identified as Widely used range of -320°F to 2300°F.

Type S. is the most important thermocouple now in 4. _Chfomel Constantan - Type E
use. ) Excellent for narrow instrument spans

*  Platinum comes in 2 grades: Excellent for averaging & Differential temp.
1. Standard: 99.99% Purity. measurements.

2. Premium: 99.999% Purity.

*  Platinum +13% Rhodium vs. Platinum is called e REFRACTORY METALS:
“Type R and it generates a higher millivoltage than
“Type S™.

* 3 Types of refractory metals:
1. Tungsten vs. Tungsten + 26% Rhenium. Type
W.
2. Tungsten +3% Rhenium vs. Tungsten +25%
Rhenium, Type W3.
Tungsten +5% Rhenium vs. Tungsten +26%
Rhenium, Type WS5.
Temp. ranges up to as high as 4200°F.

*  Platinum +30% Rhodium vs. Platinum +6%
Rhodium is called “Type B” and is almost always
used in processes which exceed 2700°F.

*  The advantages of using noble metal theryiogouples
are: ‘ 3

High level of accuracy. :
Interchangeability of sensors:
Long-term stability.
¢ The disadvantages are:
High cost.
Adverse affects to0ther elements such as sulfur,
iron, etc.
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THERMOCOUPLES

1

THERMOCOUPLES vs. R.T.D.’S

Of all the primary measuring sensors. the
thermocouple is perhaps the easiest to visualize. A
thermocouple consists essentially of a pair of
dissimilar conductors welded or fused together at one
end to form the “hot® or measuring junction with the
tree ends available for connection to the “cold” or
reference junction.

A temperature difference between the measuring and
reference junctions must exist for this device to
{unction as a thermocouple. When this occurs, small
electromotive forces (emf’s) are generated. These
emft’s originate at the “hot™ junction as well as
whercver there is a temperature gradient between parts
of the same wire,

Thermocouple Advantages:

Higher temperature range available. Thermocouples
are designed to mcasure temperatures to 4200°F
(2316°C). compared to @ maximum temperature limit
of only 1166°F (630°C) for RTD’s.

Point temperature measurements.

Thermocouples are generally more rugged than
RTD’s.

Thermocouples are lower in cost and provide the
necessary accuracy for most temperature
measurements from Cryogenic to extremely high
temperatures.

Faster speed of response. They can be made 6y ety
tine wire providing a measuring junction of sniall
mass. This causes quick reactions to tenrperature
changes.

*  The basic concept underlying the measurement of
temperature by RTD’s is that the electrical resistance
of certain metals varies proportionally with
temperature. This proportional variation is precise
and repeatable, therefore allowing the consistent
measurement of temperature through electrical
resistance detection.

Platinum is the material most often used ¥n RTD'’s
due to its superiority regarding tempegature limit,
linearity, stability and reproducibility

The RTD sensor consists of & winding or coil of
wire, usually Platinum, that_js connected to an
indicating instrument.(Phe electrical resistance in the
RTD is measured bflan-indicating instrument which
converts the readifj,to temperature.

RTD Adyantages:

*  Higheraccuracy:
Much higher signal level generated.
Self-heating is minimal, thus the sensor
temperature more accurately reflects the
temperature of the process being measured.

*  Better long term stability:
Stability tests after one year indicate drift to be
only .18°F (.1°C) at 32°F (0°C).
Sometimes used as temperature standards against
which other types of sensors are calibrated.

¢ Precise interchangeability:
Sensors can be interchanged without calibration.

« Total system cost is less expensive,
Signal strength eliminates the need for high-gain
amplifiers.

¢ Better suited for narrow instrument spans.

»  Reference junction compensation unnecessary.

*  Areasensing:
Ability to measure temperature over a surface or
within a volume since RTD's tend to average
out differences in temperature over an area.
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THERMOCOUPLES

ARE YOUR THERMOCOUPLES OR R.T.D.’S IN NEED OF
CALIBRATION OR CERTIFICATION? LOOK NO FURTHER.....

Certificate No.

! Custemer Order No. _ . _ . Cortomar Drigwing N<_

This is to cerkify thet the metesisl furnithed c- *he cbove budee Puriber has brern thermaelectrically
calibrated with the followirg result.

Type of Calibration Refédrence Junction

Number Check Tempetat.je g c' O

L gN\&Jo | Apd :SLETRACTL

1' CORRECTION
;

The cofrecticns g-en ebtee spPiy 'y 4= e Mermzceusle chetded Where zoiis cf wore ars cal brated
W i3 ecpected MRal ony thermocounte made fom these coh of —ire = -0t redure A greater cCrrectioe than fhe
1ampies checked.

This data 2pplies te the mate-al a1 thpped No guara-les c3 b+ made a3 to comddency of calibration
becasse of inkomagereity resulting from sppbicatien cosdition

Wo hereby cert'fy thal to the best of our kncoledge ard Broef the sbove values are true and are in
sccordance with 4i) of the required :pecilicationt
CERTIFICATE OF COMFLIANCE

it is koreby cectified that the materis fied abo.e compls o the beit of our dnowledge acd belint
with the tatest drawirgy or \prcificstians pe 1 the goods. =tich the customer hay approved or hurahhed
1o us, and that physical and/oe cabibration test reports 31 the iame may be called fer oa iaid drawings of
wpacifications are on file

tnspected by —— .
BENCH TECHNICIAN/FOREMAN

a*eREREP: 4 .500-356-8000

AT T
veppttbiil i
e 1 B

1-800-356-8000 PHONE ~~ CAPP/USA  1-800-356-3262 FAX 13




THERMOCOUPLES

HOW TO BUILD-YOUR-OWN THERMOCOUPLE

GENERAL PURPOSE THERMOCOUPLE ASSEMBLY:

(METAL SHEATHED / MINERAL INSULATED CAPP-O-PAK’s)

STEP 1: SELECT ELEMENT TYPE:
TYPE J

B TYPE K
C. TYPET
D. TYPEE
E

S

o P

DUPLEX (2 PAIRS OF WIRES)
TEP 2: SELECT SHEATH MATERIAL:

A. 310 STAINLESS STEEL
B. 316 STAINLESS STEEL
C. 446 STAINLESS STEEL
D. INCONEL (ALLOY 601)

STEP 3: SELECT SHEATH DIAMETER:
A. 1/16" (1.6mm)

B. 1/8" (3.2mm)

C. 3/16" (4.8mm)

D. 1/4" (6.4mm)

E. 3/8" (9.5mm)

STEP 4: SELECT HOT-LEG JUNCJION:

(THE END OF THE PROBE THAY GOES INTO THE ACTUAL PROCESS)
A. INTEGRAL / GROUNDEDP - MOST COMMON CHOICE

B. EXPOSED (SHEATH\END IS LEFT OPEN)

C. REMOTE / UNGROUNDED (EMBEDDED iN INSULATION)

STEP 5: SELECT LENGTH OF ELEMENT:
SPECIFY LENGTH.OF PROBE IN INCHES

STEP 6: SELECT COLD-END TERMINATION:

(THE END"OF THE PROBE THAT GETS WIRED TO THE CONTROLLER OR
RECORDER)

A. GENERAL PURPOSE HEAD

B. SCREW COVER HEAD

C: MINI-ALUMINUM HEAD

CONTINUED ON NEXT PAGE:
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THERMOCOUPLES

HOW TO BUILD-YOUR-OWN THERMOCOUPLE (Continued)

MINI-TERMINAL BLOCK

D.

E. QUICK-CONNECT PLUG

F. QUICK-CONNECT JACK

G. INSULATED WIRE EXTENSION

H. INSULATED WIRE EXTENSION W/ ARMOR TUBING

l. INSULATED WIRE EXTENSION W/ ARMOR TUBING & JUNCTION BOX
CONNECTOR.

J. EXPLOSION-PROOF HEAD

K. PLASTIC HEAD (POLYPROPYLENE)

L. FULL SIZE ALUMINUM HEAD

M. NO TERMINATION - ELEMENT ONLY

N. HEX, 1/2” X 1/2”

STEP 7: OPTIONAL MOUNTING COMPRESSION FITTINGS;

A. BRASS NON-READJUSTABLE FITTING - 1/8"

B. 303 ST. STEEL RE-ADJUSTABLE PACKING GLAND

C. 316 ST. STEEL NON-READJUSTABLE FITTING(\178"

STEP 8: QPTIONAL EXTENSION WIRE TERMINATIONS:

A. WIRES BARED AT 1/2" (NO END TERMINALS)

B. TERMINALS (SPADE LUG TYPE)

C. QUICK-CONNECT JACK

D. QUICK-CONNECT PLUG

STEP 9: THERMOCOUPLE WIRE EXTENSION:
SEE THERMOCOUPLE WIRE SELKECTIONS

IF YOU CAN\BRAW IT, DESCRIBE IT, or EXPLAIN IT......
..... THEN WE CAN MAKE IT !
TALK TO-ONE OF OUR ENGINEERS TODAY - (800) 356-8000

1-800-356-8000 PHONE CAPP/USA 1-800-356-3262 FAX 15




THERMOCOUPLES

CAPP-O-PAK THERMOCOUPLE ASSEMBLIES & ELEMENTS:
METAL-SHEATHED / MINERAL-INSULATED cA28:5a

MANUFACTURED TO O.E.M. MADE IN USA

SPECIFICATIONS TO FIT:

* HONEYWELL® (MEGOPAK)®

* GORDON® -

. OMEGA® =
LEEDS & NORTHRUP® ASSEMBLY WEI'H QUICK-CONNECT PLUG.

« TUDOR(TT)®
e THERMO ELECTRIC®
* PYROMATION®

ASSEMBLY WITH INSULATED WIRE EXTENSION
[P AR,
[~
g,A A UG A A Y | s
mh&v.;..;;,‘
ASSEMBLY WITH ARMOR-CABLE & EXTENSION CAPP-O-PAK WITH SCREW-COVER HEAD

CAPP-O-PAK WITH GENERAL-PURPOSE HEAD

oo e —

ASSEMBLY WITH QUICK-CONNECT PLLUG

ELEMENT WITH INSULATED WIRE EXTENSIONS

/
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THERMOCOUPLES

CAPP-O-PAK THERMOCOUPLE ASSEMBLIES & ELEMENTS 1
(CONTINUED):

CAPP-O-PAK OVERVIEW & SPECIFICATIONS

Conductor & Characteristics Temperature Range Limits of Error
Type Positive Negative deg F Standard Special Application Notes
J iron Constantan 30 to 1400°F +2.2°C(4°F) or =1 1°C(2°F) or |Reducing atmosphere recommended. g
+0 75% +0.4% oxidizes rapidly at elevated temperatures
PR om0 Oxidizing atmosphere recommended
o +2 2°C{4°F) o 11 F ;
K Chromel Alumel 30 to 2300°F * N OC ;5%) ' x ’g(f%) or Vented protection tube suggesiedyn
~ — reducing atmosphere.
+1°C(1.8°F) or Can be used in oxidizing,off réducing
. o £1.5% £0.5°C(0.9°F) or |atmospheres. Rust and.cogosion
T opper Constantan 30 to 700°F . . . .
Coppe: +1°C(1 8°F) or -0 4% resistant Fine for sub-zero
+0.75% temperatures
R s o Oxidizing atmogphere recommended
. 17 F +1°C(1.8°F ’
E Chromel Constantan 30 to 1700°F * igtg%) or - C+(0 E%) or Highest em! _outptt ot thermocouples
i commonly uSed

OPERATING TEMPERATURES AND SHEATH DIMENSIONS:

WIRE 0.D. OF NOMINAL TUBE
GAUGE SHEATH WALL THICKNESS
14 3/8" 052" 1N25mm
18 174" 035" 0'80mm
20 316" 025" 0 83mm
23 1/8° 018" 0 45mm
29 116" 010~ 0 25mm
MAXIMUM TEMPERATURE
RECOMMENDATIONS:
IMMERSION LENGTHY
MAX. TEMP. 'F AND SHEATH Q.D.'S:
1900° 1 To 5ft. ¢ 116", /8", 3/16"
2100° 1 To SiH. / 114", 3/18°
1700° 6 To 1Ot 1 116", 1/8°, 316"
2100° 6 To 101t / 174" 3/8"
1700° 11 To 20t / 116", 118", 316"
1800° 11 To 20ft. / 14", 3/8"

COMPLETE ORDERING INFORMATION ON NEXT PAGE(S).

1-800-356-8000 PHONE ~~ CAPP/USA  1-800-356-3262 FAX 17




THERMOCOUPLES

CAPP-O-PAK THERMOCOUPLE ASSEMBLIES & ELEMENTS
(CONTINUED):

COMPLETE ORDERING INFORMATION
ORDERING IS EASY AND ONLY 2-STEPS:

1. SELECT YOUR STOCK NO. FROM THE CHOICES BELOW.
2. SELECT AN OPTION FROM THE CHOICES BELOW & ON NEXT PAGE.

(TABLE 1):
TYPE SHEATH DIAMETERS AND MATERIALS
ELEMENT STOCK NO. 116" (1.6mm) STOCK NO. 178" (3.2mm) STOCK NO! 3/16° " (4.8mm)
J 278723 316 ST. STEEL 278730 316 ST. STEEL 278741 3168T. STEEL
i) - 446 ST. STEEL - 446 ST. STEEL - 446 ST. STEEL
J 278724 INCONEL 278731 INCONEL 2e6i3s INCONEL
K 278725 316 ST STEEL 278732 316 ST. STEEL 278737 316 ST. STEEL
K - 446 ST. STEEL - 446 ST. STEEL - 446 ST. STEEL
K 278726 INCONEL 278733 INCONEL 278738 INCONEL
E - 316 ST. STEEL - 316 ST. STEED 278739 316 ST STEEL
T 278727 316 ST. STEEL 278734 316 ST. STEED - 316 ST. STEEL
(TABLE 1
CONTINUED):
TYPE SHEATH DIAMETERS)AND MATERIALS
ELEMENT STOCK NO. 1/4" (6.4mm) STOCK NO. /8" (9.5mm)
J 278751 316 ST. STEEL 278761 316 ST, STEEL
J 278743 446 ST. STEEL 278753 446 ST STEEL
J 278744 INCONEL 278755 INCONEL
K 278745 316STH STEEL 2787586 316 ST STEEL
K 278746 448 ST. STEEL 278758 446 ST. STEEL
K 278747 CONEL 278759 INCONEL
E 278749 316 5T. STEEL - 316 ST. STEEL
T - 316 5T STEEL . 316 ST STEEL

SELECT ANOPTION FROM EACH CHOICE BELOW:

CHOICE 1 - SELECT MEASURING JUNCTION:
EXPOSED (SHEATH IS OPEN & WIRES ARE EXPOSED). NO CHARGE.
GROUNDED (THE JUNCTION IS WELDED TO THE TIP OF SHEATH). NO CHARGE.
REMOTE (JUNCTION IS INSULATED FROM THE SHEATH). $13.00

D i@ m

CHOICE 2 - SPECIFY ELEMENT LENGTH:

CAPP-O-PAK ELEMENT ORDERING:
$1.60 PER INCH (ALL SIZES)

SEE FOLLOWING PAGES TO COMPLETE YOUR ASSEMBLY

18 1-800-356-8000 PHONE CAPP/USA 1-800-356-3262 FAX




THERMOCOUPLES

CAPPOPAK ASSEMBLY CHOICES & OPTIONS:

CHOICE 3 - SELECT TERMINATION:

QP:

QUICK - CONNECT PLUG. ADD $65.00 TO
ASSEMBLY.

QUICK - CONNECT JACK. ADD $65.00 TO
ASSEMBLY.

GENERAL PURPOSE HEAD 1/2”"NPT CONDUIT AND
MOUNTING BUSHING. ADD $95,000 ASSEMBLY.

MINI TERMINAL BLOCR,

* FOR OPTIONAL 1/4" MOUNTING BUSHING,
SPECIFY OPTIONEBM INSTEAD OF TB. ADD
$56.00 TO ASSEMBLY.

SC50: SCREW-COVER HEAD 1/2" NPT CONDUIT AND

1727 MOUNTFING BUSHING. ADD $107.00 TO
ASSEMBLY.

SCIS: SCREW-COVER HEAD 3/4” NPT CONDUIT AND

1722 MOUNTING BUSHING. ADD $107.00 TO
ASSEMBLY.

MINI ALUMINUM HEAD.

* FOR OPTIONAL 1/4™ MOUNTING BUSHING,
SPECIFY OPTION MHB INSTEAD OF MH. ADD
$72.00 TO ASSEMBLY.

g

1W:

1WA

o QU T
TWAP:

SW:

~_

INSULATED WIRE EXTENSION. ADD $63.00 TO
ASSEMBLY.

INSULATED WIRE EXTENSION WITH ARMOR. ADD
$63.00 TO ASSEMBLY.

—=

INSULATED WIRE EXT. W/ ARMOR & JUNCTION
BOX CONN. ADD $75.00 TO ASSEMBLY.

STRIPPED WIRE, ELEMENT ONLY. ADD $35.00 TO
ASSEMBLY.

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX 19
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THERMOCOUPLES

OPTION 3 - INSULATED WIRE EXTENSIONS: 1

SELECT FROM WIRE CHOICES ON PAGES 131 AND 132.

« EXAMPLE ASSEMBLY #1:
STOCK NO.: 278723-R-24"-SCS0. PRICE: $158.40

THIS EXAMPLE STOCK NO. SPECIFIES 1/16°0.D., 316S.S. SHEA\FH
ELEMENT, TYPE J (278723) - WITH A REMOTE JUNCTION (R).* ELEMENT
IS 24 INCHES IN LENGTH (24) - SCREW COVER HEAD WITH 1/2” NPT
CONDUIT AND 1/2” MOUNTING BUSHING (SC50).

* EXAMPLE ASSEMBLY #2:
STOCK NO.: 278733-G-48-1W-SS-QJ12-278571. PRICE: $176.80

THIS EXAMPLE STOCK NO. SPECIFIES A870.D., INCONEL SHEATH
ELEMENT, TYPE K (278733) - WITH A'‘GROUNDED JUNCTION (G) -
ELEMENT IS 48 INCHES IN LENGTH\48) - WITH 127 INSULATED WIRE
EXTENSION (IW) - AND 316S.S. COMPRESSION FITTING (SS) - AND
QUICK CONNECT JACK (QJ) ONEXTENSION WIRE (278571).

1-800-356-8000 PHONE  ~~ CAPP/USA  1-800-356-3262 FAX 21




THERMOCOUPLES

100 %

CAPP-O-PAK DUPLEX THERMOCOUPLE ASSEMBLIES carp/usa

CAPP-O-PAK DUPLEX THERMOCOUPLES
ARE THE SAME AS REGULAR CAPP-O-PAKS
EXCEPT THEY HAVE 2 ELEMENTS IN THE SHEATH.

ORDERING INFORMATION:
1: SELECT YOUR STOCK NO. FROM THE CHOICES BELOW.
2: SELECT AN OPTION FROM THE CHOICES BELOW.

I

100 %%
MADE IN USA

SHEATH DIAMETERS AND MATERIALS
TYPE
ELEMENT | STOCK NO. 1/16° STOCK NO. 1/8" STOCK NO. 3/16" STOCK NO. 1/4° STOCK NO. 3/8"
J 279419 318S.S. 279420 31658 279421 3168 .S. 279422 3165 S - 3168.8.
K - 316S.S. - 318S S. 279423 316S.S. 279424 318S.8, 279425 3165.8.
K 279426 INCONEL 279427 INCONEL 279428 INCONEL 279431 INCONEL - INCONEL
T 316S.5. 279432 316S.5 279433 316S.S. 31658 .S. - 316S.5.
T INCONEL 279434 INCONEL 279435 INCONEL 279436 INOCONEL - INCONEL

SELECT AN OPTION FROM EACH CHOICE BELOW:
CHOICE 1 - SELECT MEASURING JUNCTION:

E: EXPOSED, NO CHARGE
G: GROUNDED, NO CHARGE
R: REMOTE, ADD $25.00 TO ASSEMBLY.

CHOICE 2 - SELECT TERMINATION:
QUICK-CONNECT PLUG, ADD $79.00,TQ_ ASSEMBLY.
QUICK-CONNECT JACK, ADD $79,00O ASSEMBLY.

POLYPROPYLENE HEAD, ABD $490.00 TO ASSEMBLY.
EXPLOSION-PROOF HEAD\ADD $221.00 TO ASSEMBLY.
STRIPPED WIRE (ELEMENT ONLY), ADD $70.00 TO ASSEMBLY.
EXTENSION WIRE WITH(A'SPRING CONNECTION
* WITH CHOICE "EW(" XOU MUST ALSO SELECT
A CHOICE FROM OPTIONS 2 & 3. ADD $165.00 TO ASSEMBLY.
AL: ALUMINUM HEAD, ADD $177.00 TO ASSEMBLY.

nEEEEeR

CHOICE 3 - SPECIFY ELEMENT LENGTH: $2.25 PER INCH (ALL SIZES)

SCREW-COVER HEAD / DUPLEX-TYPE, ADD $180.00 TO ASSEMBLY

HONEYWELL - PARTLOW - AMPROBE - CHESSELL - DICKSON - RUSTRAK
ALL OF THE NATIONAL BRANDS OF RECORDERS & CONTROLLERS
FEATURED IN THIS CATALOG - CAPP/USA GIVES YOU FREEDOM

OF CHOICE & FLEXIBILITY

22
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THERMOCOUPLES

CAPP-O-PAK DUPLEX THERMOCOUPLE ASSEMBLIES (CONTINUED):

OPTIONAL ASSEMBLY CHOICES:
OPTION 1 - COMPRESSION FITTINGS:

BASED ON
SHEATH DIAMETERS
1/16" 1/8" 3/16" 1/4" 3/8"
SS: 316 Stainless Steel/Not Readjustable. $34.00 $19.00 $19.00 $19.00 $19.00

Mounting Threads Are: 1/8", 1/4" and Are

used on sheath sizes: 3/16", 1/4".

Brass/Not Readjustable. $12.00 $12.00 $12.00 $12.00 SN2:00
Mounting Threads Are: 1/8” and Are

Used on sheath sizes:1/16", 1/8".

303 Stainless Steel/Readjustable. $17.00 $17.00 §17.00 $35.90 $§57.00
Mounting Threads Are: 1/2” and Is

used on sheath sizes: 3/8".

‘D

%
=3
i
w

TO ORDER COMPRESSION FITTINGS INDIVIDUALLY, SEE PAGE 136.

OPTION 2 - TERMINATIONS FOR WIRE EXTENSIONS:

SPADE-LUG TERMINALS. $11.00

QUICK-CONNECT PLUG. $35.00

QUICK-CONNECT JACK. $39.00

NO TERMINATIONS - WIRES BARED 1/2"¢NO_.CHARGE

SPECIFY LENGTH OF EXTENSION WIRE. (MIN. LENGTH IS 12")

PeRE

OPTION 3 - INSULATED WIRE EXTENSIONS:
SELECT FROM WIRE CHOICES ON PAGES 131 AND 132.

EXAMPLE DUPLEX ASSEMBLY:
STOCK NO.: 279419-G<SE€D-48" PRICE: $288.00

THIS EXAMPLE STOCK NO. SPECIFIES 1/16" O.D., 316S.S. SHEATH
ELEMENT, TYPE J (279419)*WITH GROUNDED JUNCTION (G)--
SCREW-COVER/DUPLEXTYPE HEAD (SCD)-ELEMENT LENGTH

1S 48" (48"), WITH\NO OPTIONS.

1-800-356-8000 PHONE CAPP/USA 1-800-356-3262 FAX 23




THERMOCOUPLES

CAPP-O-PAK MINI-JIMMY THERMOCOUPLE ASSEMBLIES

JUST LIKE REGULAR CAPP-O-PAK'S
AND DUPLEX CAPP-O-PAK'S, THESE
MINI-JIMMY CAPP-O-PAK'S ARE VERY
SIMILAR BUT ARE MUCH SMALLER IN

SIZE THUS GIVING YOU THE CONVENIENCE

OF PUTTING THEM IN APPLICATIONS
WHERE SPACE IS LIMITED.

; lmm“,

MINI-JIMMY ASSEMBLY

’
o

MINI-JIMMY ASSEMBLY

100 %
CAPP/USA

100 %
MADE IN USA

MINI-JIMMY ASSEMBLY

MINI-HMMY ORDERING INFORMATION:

TYPE SHEATH DIAMETERS AND MATERIALS

ELEMENT STOCK NO_ 6" PRICE .010" STOCK NO. 6" PRICE .032°
J 318570 $60.00 304S S 279442 $39.00 304S S
J 39572 $60.00 INCONEL 319580 $39.00 INCONEL
K 279445 $60.00 304S S 279447 $39.00 304S S
K 319577 $60.00 3168 S 319581 $39.00 316S 8
T 318578 $60.00 3045 S 319585 $39.00 304S S

ELEMENT, STOCK NO. 6" PRICE .020" STOCK NO. 6" PRICE .040"
J 279441 $39.00 304S S 279443 $39.00 304S.S
J 319583 $39.00 INCONEL 279444 $39.00 INCONEL
K 279446 $39.00 304S S 279448 $39.00 304S S
K 279449 $39.00 316S.S 279450 $39.00 316S8.S
T 279451 $39.00 3045 S 279452 $39.00 3045 8

ALL PRICES ABOVE ARE FORINITIAL 6*

FOR EACH ADD'L. 6" LENGTH, ADD $4.00 FOR .010" DIAMETERS

AND $1.97 FOR ALL OTHER'RIAMETERS.

(OPTION CHOICES CONTINUED NEXT PAGE)

CAPP/USA ALSO OFFERS SHEATH DIAMETERS OF 0.62" -- JUST ASK US.

24
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THERMOCOUPLES
SELECT AN OPTION FROM EACH CHOICE:

CHOICE 1 - SELECT MEASURING JUNCTION:
EXPOSED. (NO CHARGE)
GROUNDED. (NO CHARGE)
REMOTE / INSULATED, $25.00
FOR .010" DIAMETERS
$5.00 FOR ALL OTHER DIAMETERS.

20 Iey Im

CHOICE 2 - SELECT TERMINATION:

QP: QUICK-CONNECT PLUG, $6.00

QJ: QUICK-CONNECT JACK, $6.00

MP: MINIFJIMMY PLUG. (NO CHARGE)

MJ: MINI-JIMMY JACK. (NO CHARGE)

EXAMPLE STOCK NO.: 279449-R-QJ.
EXAMPLE PRICE: $50.00
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THERMOCOUPLES

HOW TO BUILD-YOUR-OWN THERMOCOUPLE ELEMENTS

THERMOCOUPLE ELEMENTS

STEP 1: SELECT ELEMENT TYPE:

A. TYPEJ E. TYPET

B. TYPEK F. TYPE R (PLATINUM-PLATINUM, 13% RHODIUM)
C. TYPEE G. TYPE S (PLATINUM-PLATINUM, 13% RHODIUM)
D. TYPET H. TYPE B

STEP 2: SELECT WIRE SIZE / GAUGE:

mEEORe

8 GAUGE

14 GAUGE

20 GAUGE

.020" diameter (FOR TYPESR & §)
022" diameter (FOR TYPESR & §)
026" diameter (FOR TYPES R & S)

STEP 3: SELECT AN INSULATOR TYPE:

meOwE>

BEAD

DOUBLE-BORE
FULL-LENGTH
FOUR-HOLE

NONE (BARE ELEMENT)

STEP 4: SPECIFY ELEMENTAENGTH:

SPECIFY LENGTH QE*ELEMENT IN INCHES

STEP 5: OPTIONS:

A.
B.

TERMINALBLOCK FOR ELEMENT
DUPLEX-ELEMENTS

IF YOU,'CAN DRAW IT, DESCRIBE IT, or EXPLAIN IT......

..... THEN WE CAN MAKE IT !

TALK TO ONE OF OUR ENGINEERS TODAY - (800) 356-8000

DID YOU KNOW ? ....... THAT YOU CAN CALL CAPP/USA WITH ANY

THERMOCOUPLE COMPANY’S PART No. AND WE’LL GLADLY MAKE IT FOR YOU

26  1-800-356-8000 PHONE  CAPP/USA
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THERMOCOUPLES

CAPP/USA GENERAL PURPOSE _z855%.
THERMOCOUPLES ELEMENTS:
(STRAIGHT - TYPE)

I

100 %
MADE IN USA

T R — :Q:x__<\
' CERAMIC INSULATED ELEMENTS

pr—

G | [ [ [ =

BEADED INSULATED ELEMENTS DOUBLE-BORE INSULATED ELEMENTS

BARE ELEMENTS

ORDERING IS EASY AND ONLY 2 - STEPS:

1. SELECT YOUR STOCK NO. FROM THEXCHOICES BELOW.
2. SELECT AN OPTION FROM THE 2‘CHOICES ON THE NEXT PAGE.
3. MATCH-UP YOUR STOCK NO., INNSWNLATOR TYPE, & LENGTH FOR PRICING.

TYPE WIRE SIZE / GAUGE STOCK NO. TYPE OF INSULATOR
J 8 GAUGE 277571 AVAILABLE WITH
J 14 GAUGE 277572 BEAD OR DOUBLE-
J 20 GAUGE 277573 BORE INSULATORS.
K 8 GAUGE 277574 AVAILABLE WITH
K 14 GAUGE 277575 BEAD OR DOUBLE-
K 20°GAUGE 277377 BORE INSULATORS.
E 8 GAUGE 277585 AVAILABLE WITH
E 14 GAUGE 277586 BEAD OR DOUBLE-
E 20 GAUGE 277587 BORE INSULATORS.
T 20 GAUGE 277578 AVAILABLE WITH

BEAD OR DOUBLE-
BORE INSULATORS

R praTinum-pLATINUM .0207 DIA. 277580 FULL LENGTH.
R 13% RHODIUM. 022" DIA. 277581
S pLATINUM-PLATINUM .020”" DIA. 277582 FULL LENGTH.
S 10% RHODIUM. .022” DIA. 277583

1-800-356-8000 PHONE CAPP/USA 1-800-356-3262 FAX 27




THERMOCOUPLES

ORDERING INFORMATION (CONTINUED).

TYPE WIRE SIZE / GAUGE STOCK NO. TYPE OF INSULATOR
J-DUPLEX 14 GAUGE 278970 FOUR-HOLE.
J-DUPLEX 20 GAUGE 278974
K-DUPLEX 14 GAUGE 278976 FOUR-HOLE.
K-DUPLEX 20 GAUGE 278979
T-DUPLEX 20 GAUGE 278981 FOUR-HOLE
E-DUPLEX 14 GAUGE 278984 FOUR-HQLEX
E-DUPLEX 20 GAUGE 278990

SELECT AN OPTION FROM THE 3 CHQICES BELOW

NOTE:

CHOICE 1 - SELECT AN INSULATOR TYPE:
BEAD-TYPE
DOUBLE-BORE TYPE
FULL-LENGTH TYPE
FOUR-HOLE TYPE
BARE WIRE

FIBER SLEEVYE

B #:

DB*:
FL*:

FH:
BW:
ES:

CHOICE 2 - SPEEIFY ELEMENT LENGTH:

¥*

k%

OVERALELENGTH MINUS 0.90” EQUALS SPECIFIED
LENGTH,
OVERALL LENGTH MINUS 0.40” EQUALS SPECIFIED
LENGTH, AND MINUS 0.90” FOR TYPES R AND S.

TERMINAL BLOCKS FOR THESE ELEMENTS ARE OPTIONAL.
JUST TELL US WHETHER THE TERMINAL BLOCK IS FOR:

1. A GENERAL PURPOSE HEAD; $17.00
2. ASCREW-COVER HEAD; OR $17.00
3. ADUPLEX ELEMENT WITH SCREW-COVER HEAD. $34.00

28
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THERMOCOUPLES
ORDERING INFORMATION (CONTINUED).

CHOICE 3 - MATCH-UP YOUR STOCK NO. BELOW WITH YOUR
CHOICE OF INSULATOR & LENGTH:

INSULATOR ELEMENT INITIAL 127 ADDITIONAL 6"
TYPE STOCK NO. LENGTH LENGTHS
(B) BEAD TYPE: 277585 $ 50.00 S 8.00
277571 S 50.00 S 8.00
277572 $ 52.00 S 11.00
277586 $ 52.00 $ 11.00
277573 $ 59.00 S 11.00
277587 $ 59.00 S 11.00
277578 $ 59.00 S 11.00
277574 $ 49.00 S 9.00
277575 $ 53.00 s 1200
277577 $ 59.00 SN 300
(DB) DOUBLE- 277585 $ 24.00 S 6.00
BORE TYPE: 277571 $ 24.00 $ 6.00
277572 $ 24.00 S 6.00
277586 $ 24.00 S 6.00
277573 $ 24.00 $ 6.00
277587 $ 24.00 $ 6.00
277588 $ 2400 S 6.00
277574 $2400 S 6.00
277575 $.24.00 $ 6.00
277577 $ 24.00 $ 6.00
(FL) FULL-LENGTH 277580 $394.00 $147.00
TYPE: 277581 $394.00 $147.00
277582 $429.00 $169.00
277583 $429.00 $169.00
(FH) FOUR-HOLE 278970 | $ 49.00 $ 10.00
TYPE: 27898% $ 49.00 S 10.00
278973 $ 49.00 $ 10.00
278981 $ 49.00 $ 10.00
278990 $ 49.00 $ 10.00
278976 $ 50.00 $ 11.00
278979 $ 50.00 $ 11.00
(BW) BARE WIRE: 377585 $ 21.00 S 5.00
277571 $21.00 $ 5.00
277572 $ 21.00 $ 5.00
277586 $ 21.00 S 5.00
277573 $ 21.00 $ 5.00
277587 $ 21.00 $ 5.00
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THERMOCOUPLES
CHOICE 3 - (CONTINUED);

INSULATOR ELEMENT INITIAL 12” ADDITIONAL 6"
TYPE STOCK NO. LENGTH LENGTHS
(BW) BARE WIRE: 277578 $ 21.00 $ 5.00
277574 $ 22.00 $ 6.00
277575 $ 22.00 $ 6.00
277577 $ 22.00 $ 6.00
277580 $329.00 $129.00
277581 $329.00 $129.00
277582 $405.00 $161.00
277583 $405.00 $161.00
(FS) FIBER SLEEVE: 277585 $ 39.00 $ 7.00
277571 $ 39.00 $,.7.00
277572 $ 39.00 $CJ.00
277586 $ 39.00 ¥y 7.00
277573 $ 39.00 $ 7.00
277587 $ 39.00 S 7.00
277578 $ 39.00 $ 7.00
277574 $ 48.00 $ 8.00
277575 $ 48.00 $ 8.00
277577 $ 48400 S 8.00
278970 $ 4300 $ 9.00
278974 $/43.00 $ 9.00
278981 $ 43.00 $ 9.00
278990 $ 43.00 $ 9.00
278976 $ 49.00 $ 10.00
278979 $ 49.00 $ 10.00

EXAMPLE STOCK NO.: 277574-B-24"
EXAMPLE PRICE: $98.00

SEEWNEXT PAGE FOR COMPLETE SELECTION OF
SPARE INSULATORS FOR THESE ELEMENTS.
STOCK-UP NOW.

CAPP/USA PROVIDES THE PROPER PROTECTION FOR ALL OF YOUR
THERMOCOUPLES.....
SEE OUR HUGE SELECTION OF METAL & CERAMIC PROTECTION TUBES
STARTING ON PAGE 64
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THERMOCOUPLES

COMPLETE SELECTION OF
SPARE CERAMIC INSULATORS

OVAL INSULATOR /DOUBLE-BORE:

TO FIT
HONEYWELL STOCK HOLE FITS WIRE

MODEL NO. PRICE DIAMETER GAUGE SIZE LENGTH
30042348-4 278284 $65.00 FOR 100 028" 24 1/23
30042348-1 278285 $44.00 FOR 100 028 24 N
30042348-2 278287 $46.00 FOR 100 028" 24 2"
30042348-3 278286 $35.00 FOR 100 028" 24 3"
30042347-5 278283 $29.00 FOR 100 0427 20 114"
30042347-5 278282 $68.00 FOR 100 0427 20 1727
30042347-1 278279 $109.00 FOR 100 0427 20 1"
30042347-2 278280 $118.00 FOR 100 0427 20 2"
30042347-3 278281 $84.00 FOR 100 0427 20 3"
30042346-2 278272 $28.00 FOR 100 .080” 14 /4™
30042346-4 278274 $29.00 FOR 100 080% 14 1727
30042346-1 278275 $35.00 FOR 100 080" 14 1
30042346-5 278276 $37.00 FOR 100 080™ 14 2"
30042346-3 230208 $49.00 FOR 100 080 14 3"
30042345-2 278266 $34.00 FOR 100 1567 8 1/4”
30042345-4 278269 $29.00.FOR 100 1567 8 3/4”
30042345-1 278270 S35:00-0POR 100 1567 8 1"
30042345-5 1278271 , 836.00 FOR 100 1567 8 2
30042345-3 4143 $39.00 FOR 100 1567 8 3"
30041578-1 278265 $48.00 FOR 100 .193 7 1
30041578-3 278267 $19.00 FOR 100 193 7 3"

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX
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THERMOCOUPLES

HOW TO BUILD-YOUR-OWN THERMOCOUPLE 1

BAYONET Thermocouples for the PLASTICS Industry:

ADJUSTABLE-DEPTH (VARIDEPTH) IMMERSION THERMOCOUPLES:

STEP 1: SELECT THERMOCOUPLE TYPE:

A, TYPE J - 20 or 24 GAUGE STRANDED, SOLID, or W/S.S. OVERBRAID
B. TYPE K - 20 or 24 GAUGE STRANDED, SOLID, or W/S.S. OVERBRAID
C. TYPE T - 20 or 24 GAUGE STRANDED, SOLID, or W/S.S. OVERBRAID
D. TYPE E - 20 or 24 GAUGE STRANDED, SOLID, or W/ S.S. OVERBRAID

STEP 2: SELECT ELEMENT STYLE:
A. STRAIGHT SINGLE ELEMENT
B. STRAIGHT DUAL (DUPLEX) ELEMENT

STEP 3: SELECT JUNCTION TYPE:
A. GROUNDED (CLOSED-END) MOST POPULAR
B. UNGROUNDED (CLOSED-END)

STEP 4: SELECT COLD-END TERMINATION:

(THE END OF THE PROBE THAT GEXS\WIRED

TO THE RECORDER OR CONTROLLER)

SPLIT LEADS (STRIPPED OR WASPADE LUGS)
QUICK-DISCONNECT PLUGUSPFECIFY SOLID OR HOLLOW PIN)
QUICK-DISCONNECT JACK (SPECIFY SOLID OR HOLLOW PIN)
QUICK-DISCONNECT,PLUG W/ MATING JACK

CTOR>

STEP 5: SPECIFY ELEMENTLENGTH:
SPECIFY LENGTH IN INCHES

IF YOUNCAN DRAW IT, DESCRIBE IT, or EXPLAIN IT......
..... THEN WE CAN MAKE IT !
TALK TO ONE OF OUR ENGINEERS TODAY - (800) 356-8000
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THERMOCOUPLES

1 100 % CAPP/USA BAYONET THERMOCOUPLES]‘;(FIXED-IMMERSlON STYLE)

CAPP/USA

Directly replaces Barber Colman styles in fi fonn & function. Replaces
Barber Colman bayonet series P011 and P07 styles.

Flexible stainless steel tubing 1, +1
2/~ /4“|
. RED _
3/16" 0D J +
STAINLESS I 1Yy - R = 7/16 NOMINAL Cold end
STEEL TUBE termination
7 t Yo R Ytz :
(use code) - ' '
Fiberglass insulated with stainless steel overbraid —2 ‘/zt‘/r-]
i
3/16" 0D 1
STAINLESS V5
STEEL TUBE 8 NOMINAL
7 * Vn R} Y2
(use code) R = 7/16 NOMINAL
Radius
.. ‘ls/ator2= 11/2
) alator 2z = 1Y
Stock No. Description ) ) Price
312660 Fiberglass with'flexibie tubing, Type J, 20 gage, single elemert, straight, %" OD probe, closed-end, grounded, 2'2" split leads $17.30
with spadeyJugs, 36" length (Y™ dimension), §” "2 dimension.
312665 Fiberglass with flexible tubing, Type J, 20 gage single element, straight, %s” OD probe, closed-end, grounded, quick- $25.50
discannect plug, 36~ tength (Y™ dimension), 67 “Z” dimension.
312668 Fiberglass with flexible tubing, Type J, 20 gage, single element, straight, " 0D probe, closed-end, grounded, quick- $24.00
disconnect jack, 36" length (“Y" dimension), 6" “Z" dimension.
312678 Fiberglass with stainless steel overbraiding, Type J, 20 gage, straight single element, %" 0D probe, closed-end, grounded, $17.30
with no flexible tubing, 2',” split leads with spade lugs, 36 length (“Y" dimension}, 6" “Z" dimension.
312682 Fiberglass with stainless steel overbraiding, Type J, 20 gage, straight single element, %2~ OD probe, closed-end, grounded, $25.10
with no flexible tubing, quick-disconnect plug, 367 Iength “Y" dimension), 67 “Z" dimension.
312684 Fibergiass with stainless steel overbraiding, Type J, 20 gage, straight single alement, 36~ OD probe, closed-end, grounded, $2280
with no flexible tubing, quick-disconnect jack, 36 length (*Y™ dimension), 6” "2 dimension.
312685 Fiberglass with stainless steel overbraiding, Type J, 20 gage, straight single elemenL 3" OD probe, closed-end, grounded, $15.05
with no fiexible tubing, quick-disconnect jack, 367 length (*Y" dimension), 6 "Z" dimension.
312720 Fiberglass insulation only, Type J 20 gage, straught single element, *s” 0D probe, closed-end, grounded, quick-disconnect $24.35
plug, 36" length (“Y” dim ). 6% °Z" dim
31213 Fiberglass insulation only, Type J, 20 gaqe stranght single element, *he” OD probe, closed-end, grounded, quick-disconnect $22.00

jack, 367 length ("Y" dimension), 6" “Z” dimension.
CAPP/USA bayonet thermocouples come in over 100 different styles & specifications. If you don't see the style above for your needs, just call us and we'll make it for you!
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CAPP/GSA CAPP/USA BAYONET THERMOCOUPLES

-——— 3" Maximum
/_ Bare Leads Compression

100 %
MADE IN USA

Specifications:

* Type J, ungrounded

« 316SS material

* 3,5”0D diameter

* 3" immersion length

* Leads are high-temp. fiberglass with stainless

steel flexible overbraid
¢ 100% made in the U.S.A.

90" Bend

- §

Stock No. Thermocoupls Bend  Termination Price i
N 45° Bare end $43.720 N .
ns %0° Bare end $43.70 Es ! : _\:_‘
3121% None Bare end $43.70 EZ !

3 45° 2 prong T/C connector $49.50 é ‘;} L ‘

NN a0 . 2 prong T/C connector $49.50 ., = \

s None 2 prong T/C connector $49.50 i i

N21% 45° 'k” conduit connector $46.00 ! :I

312137 90° %" conduit connector $46.00 4 —
NN None %" conduit connector $46.00

All Dimensions in Inches

THERMOCOUPLES

MANY TYPES OF THERMOCOUPLE & EXTENSION WIRE
TO CHDOSE FROM STARTING ON PAGE 130

1-800-356-8000 PHONE  ~ CAPP/USA  1-800-356-3262 FAX
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THERMOCOUPLES

CAPP/USA

ADJUSTABLE DEPTH IMMERSION THERMOCOUPLES:
COMPARE TO BARBER COLMAN VARIDEPTH® SERIES

SPECIFICAT[O\S 100 °%
Compressnon of spring holds locking CAPP/USA
Adjustable to many immersion depths.

Locking cap is adjustable. ——
100% made in the U.S.A. 100 %

Replaces Barber Colman Varidepth MADE IN USA

Series in fit, form, & function.
Very easy to install.

Adapter 1==PROBE 1/4"
/ : v
Compressed / , ,

Flexible
Tube

vlskll:k[vl«l«l
\\\\ \\

Adjnstable‘/
Locking

Cap

I—— Immersion Depth

3" MIN.

ADJUSTABLE LOCKING CAP

STAINLESS STEEL
PROBE

ADJUSTABLE DEPTH IMMERSION THERMOCOUPLES

All Dimensions in Inches

CONTINUED ON THE NEXT PAGE
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THERMOCOUPLES

CAPP/USA

ADJUSTABLE DEPTH IMMERSION THERMOCOUPLES:
COMPARE TO BARBER COLMAN VARIDEPTH® SERIES

ORDERING IS EASY AND ONLY 5 STEPS:
SELECT AN OPTION FROM THE FOLLOWING CHOICES:

CHOICE 1 - THERMOCOUPLE TYPE:

Single Element Duplex Element
Wire Initial  AddL/6™ | Initial  Addl 67
Type Description 36" Lienigths 36” Lengths

CAPP-P01  Type J. 20 Gauge - solid $15.40 $0.65 $30.80 $1.30
CAPP-P02  Type J, 24 Gauge - solid $15.20 $0.60 $30.40 $1.20
CAPP-POS  Type K. 20 Gauge - solid $16:05 $0.70 $32.10 $1.40
CAPP-PO6  Type T. 20 Gauge - solid §16.05 $0.70 $32.10 $1.40
CAPP-PI1  Type J. 20 Gauge - stranded w/stainless steel overbraid $17.50 $0.95 $35.00 $1.90
CAPP-PI2  Type J. 20 Gauge - stranded $16.35 $0.75 $32.70 S1.50
CAPP-P13  Type J. 24 Gauge - solid with stainless steel overbraid $16.70 $0.90 $33.40 $1.80
CAPP-P14  Type T. 24 Gauge - solid $16.00 $0.70 $32.00 $1.40
CAPP-PIS  Type J, 24 Gauge - stranded with stainless steel oyérbraid $17.20 $0.90 $34.40 S1.80
CAPP-P17 Type E, 20 Gauge - solid $16.70 $0.80 $33.40 $1.60
CAPP-P18 Type E. 24 Gauge - solid $15.70 $0.65 $31.40 $1.30
CAPP-P19  Type K. 24 Gauge - solid $15.55 $0.65 331.10 $1.30
CAPP-P20 Type K. 20 Gauge - stranded $17.45 $0.95 $34.90 $2.00
CAPP-P25  Type J. 20 Gauge - solid Tetlon insilated’-400°F Max $15.70 $0.70 $31.40 $1.40
CAPP-P26  Type J. 24 Gauge - stranded $15.40 $0.65 $31.40 $1.30
CAPP-P60  Type J. 20 Gauge - solid specialNimits $15.70 $0.70 $31.70 $1.40
CAPP-P61  Type J, 24 Gauge - solid speciglMimits $15.70 $0.70 $31.70 $1.40
CAPP-P62 Type K, 20 Gauge - solidSpecial limits $16.20 $0.75 $32.40 $1.50
CAPP-P63 Type K, 24 Gauge - solid\special limits $16.00 $0.70 $32.00 $1.40
CAPP-P64  Type T. 20 Gauge »solid special limits $16.00 $0.70 $32.00 $1.40

CHOICE 2 -‘ELEMENTS:

1: STRAIGHT, SINGLE ELEMENT
STRAIGHT, DUAL (DUPLEX) ELEMENT  (BOTH PRICED IN CHOICE 1)
(AVAILABLE IN 24 GAUGE ONLY)

CHOICE 3 - JUNCTION TYPE:
33:  CLOSED END, GROUNDED: NO CHARGE
35:  CLOSED END, UNGROUNDED: $3.00/SINGLE ELEMENT.
$6.00/DUPLEX ELEMENT.

(1

CONTINUED ON THE NEXT PAGE

1-800-356-8000 PHONE  ~ CAPP/USA  1-800-356-3262 FAX 37




THERMOCOUPLES

1 CAPP/USA ADJUSTABLE
DEPTH IMMERSION THERMOCOUPLES: (CONTINUED)

ORDERING CHOICES: (CONTINUED)

CHOICE 4 - COLD-END TERMINATIONS:

0: 2 1/2” split leads, ends stripped: No Charge for Single or Duplex.
1: 2 1/2” split leads with spade lugs: No Charge for Single or Duplex,
2: 2 1/2” split leads with spade lugs, and 1/2” NPS box

connector with locknut: $1.30 for Single & Duplex.
3: Solid pin quick disconnect plug(s): $8.80 for Single/$17.60for Duplex.
4: Solid pin quick disconnect plug(s) with mating

jack(s): $14.30 for Single/$28.60 for Duplex
7: Quick disconnect jack(s): $6.80 for Single/$13.60' for Duplex.
C: Hollow pin quick disconnect plug(s).

Type J only.: $6.80 for Single/$13.60 for Duplex.
D: Hollow pin quick disconnect plug(s) withymating

jack(s). Type J only: $12.30 for Single/824.60 for Duplex.

CHOICE 5 - LENGTH:
(SPECIFY “Y” DIMENSION LENGTH IN INCHES)

[———7 Y7 LENGTH

EXAMPLE STQECK NO.: CAPP-P02-1-33-7-24".
EXAMPLEPRICE: $22.00
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THERMOCOUPLES

CAPP/USA - ADJUSTABLE

IMMERSION THERMOCOUPLE - SPRING STYLE:
REPLACES BARBER COLMAN SERIES P07, P08, P11, P13, P15 & P24

100 %
CAPP/USA
SPECIFICATIONS: E
* Compression of Spring Holds Locking ———
Cap. oo
*  Max. Temp. of Probe: 800°F. MADENN-USA
* Adjustable to Many Immersion Lengths. I—
* Locking Cap Adjusts over 6" or 12" lnsulstor
Spring. Adapter
*  100% Made in the U.S.A. 1 =
* Replaces Barber Colman Varidepth in ﬂ[inmd
Fit, Form, & Function. vvtuyY s
*  Very Easy to Install. Pres TP

A,

=

—WWMMWWQWWWMWW

i SY” DIMENSION

I—-—_SPRING LENGTH —1 ,

IMMERSION” THERMOCOUPLE - SPRING STYLE

ORDERING IS EASY AND ONLY 6 STEPS:
SELECT AN OPTION FROM THE FOLLOWING CHOICES:

CHOICE 1 ~~-NIERMOCOUPLE TYPE:

Type Fiberglass-Fiberglass Insulation
(gage) anless stated otherwise Single Element Duplex Element
Initial 36" Addl. 6 Lengthy Initial 36"  Addl 6" Lengthy

CARP-PO7: J (20) with stainless steel overbraid: $11.00 $.50 $22.00 $1.00
CAPP-PO8: K (20) with stainless steel overbraid: $11.50 $.60 $22.50 $1.20
CAPP-P11: J (20) stranded. with S8 overbraid: $11.30 $.55 $22.30 $1.10
CAPP-P13: J (24) solid with stainless steel overbraid: $10.50 $.50 $21.00 $1.00
CAPP-PIS: J (24) stranded, with SS overbraid: $11.00 $.50 $22.00 $1.00
CAPP-P23: K (24) solid with stainless steel overbraid: $11.25 $.55 $22.50 $1.10

1-800-356-8000 PHONE  ~ CAPP/USA  1-800-356-3262 FAX 39




THERMOCOUPLES

CAPP/USA - ADJUSTABLE
IMMERSION THERMOCOUPLE - SPRING STYLE:
(CONTINUED)

ORDERING CHOICES: (CONTINUED)

CHOICE 2 -NUMBER OF ELEMENTS:
SINGLE ELEMENT

DUAL ELEMENT (24 GAGE ONLY) (BOTH PRICED IN CHOICE ()
(DUAL ELEMENTS HAVE COMMON JUNCTIONS).

CHOICE 3 - JUNCTION TYPE:
31: 3/16” 0O.D. probe, closed end, grounded, without flexible tubing: No-Charge
34: 3/16" O.D. probe. closed end, ungrounded, without flexible tubing: “$3.00
61: Brass tip, grounded: $10.00

CHOICE 4 - COLD-END TERMINATIONS:

2 1/2 split leads, ends stripped: No Charge for Single‘\gr{Duplex.
1/2 split leads with spade lugs: No Charge for SingleYor Duplex.
1/2" split leads with spade lugs, and 1/2"° NPS box comaector with
locknut: $1.30 for Single/$1.30 for Duplex.

|l‘) In—
v oo

n =12
9 W

3: Solid pin quick disconnect plug(s): $8.80 for_Single/$17.60 for Duplex.

4: Solid pin quick disconnect plug(s) with matingJjack(s): $14.30 for Single/$28.60 for
Duplex.

7: Quick disconnect jack(s): $6.80 for Single/$13.60 for Duplex.

C: Hollow pin quick disconnect plug(5i:\Fype J only.: $6.80 for Single/$13.60 for Duplex.

D: Hollow pin quick disconnect plug(s), Wwith mating jack(s).

Type J only.: $12.30 for Single/$24.60 for Duplex.

CHOI(,E S - SPRING _AND LOCKCAP:

6" spring, standard lockcap: No Charge.
12 spring, standard lockcap: .40¢

6" spring, 12mmametric lockcap: $2.00
12" spring, 12mm/metric lockcap: $2.40
6" spring, lnm\metric lockcap: $2.00
12" spring, ISmm metric lockcap: $2.40

CHOICE 6 - LENGTH OF “Y” DIMENSION: (MINIMUM IS 18")
“Y"" DIMENSION®PICTURED ON PREVIOUS PAGE - SPECIFY LENGTH IN INCHES

I E R

———> “Y" LENGTH

EXAMPLE STOCK NO.: CAPP-P08-1-61-2-B-46”.
EXAMPLE PRICE: 24.40
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THERMOCOUPLES

HOW TO BUILD-YOUR-OWN THERMOCOUPLE

THERMOCOUPLES FOR THE PLASTICS INDUSTRY:

NOZZLE TYPE (NOZZLE-MELT) THERMOCOUPLES:

STEP 1: SELECT THERMOCOUPLE TYPE:

TYPE J SOLID

TYPE J STRANDED

TYPE J SOLID W/ STAINLESS STEEL OVERBRAID
TYPE J STRANDED W/ STAINLESS STEEL OVERBRAID

CTORP

STEP 2: SELECT ANGLE OF ELEMENT: (/MMERSION STYLE ONLY)
A. STRAIGHT SINGLE ELEMENT

B. 9 DEGREE ANGLE

C. 45 DEGREE ANGLE

STEP 3: SELECT JUNCTION STYLE: (/IMMERSION STYLE QNLY)
A. 1/8" O.D. GROUNDED (CLOSED END)
B. 1/8" O.D. GROUNDED, W/ “Y” DIMENSION IN FLEXIBLE ARMOR

STEP 4: SELECT COLD-END TERMINATION:

(THE END OF THE PROBE THAT GETS WIRED

TO THE CONTROLLER OR RECORDER)

A. SPLIT LEADS (STRIPPED ORW/SPADE LUGS)

B QUICK-DISCONNECT PLUG{SPECIFY SOLID OR HOLLOW PIN)
C. QUICK-DISCONNECT JACK® (SPECIFY SOLID OR HOLLOW PIN)
D QUICK-DISCONNECT@PLUG W/ MATING JACK

STEP 5: SPECIFY LENGTH OF PROBE:

(SPECIFY LENGTH INJINCHES)

A. SPECIFY “X”, “Y”, and “T” DIMENSIONS (IMMERSION STYLE ONLY) SEE NOZZLE-
MELT CATALOG SECTION FOR COMPLETED DIMENSIONAL DETAILS.

IE.YOU CAN DRAW IT, DESCRIBE IT, or EXPLAIN IT......
..... THEN WE CAN MAKE IT !
TALK TO ONE OF OUR ENGINEERS TODAY - (800) 356-8000
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THERMOCOUPLES

CAPP/USA NOZZLE-MELT® THERMOCOUPLES
COMPARE TO BARBER COLMAN’S NOZZLE MELT T/C’S

SPECIFICATIONS: CAPPIUSA

« ELEMENT STYLE: FIBERGLASS INSULATED OR MGO INSULATED
+ EASY INSTALLATION WITH NO LEAD TWISTING

« DESIGNED FOR PLASTIC INJECTION MOLDING PROCESSES

« AVAILABLE IN TWO TYPE J STYLES 100 %

* AVAILABLE IN SEVERAL TYPES OF TERMINATIONS MADE IN pSh,
¢ 100% MADE IN THE U.S.A.

« REPLACES BARBER COLMAN STYLES P015 & P016 IN FIT, FORM, & FUNCFION.

FIBERGLASS-INSULATED STYLE:

. 3/8-24 UNF-2A THREAD —2 1/2‘11/4
" [‘T T1/32 /—-—— STAINLESS STEEL FITTING IS ROTATABLE
RED
CLOSED &

GROUNDED _ m/m_l +
JUNCTION I3 SRECIFY IN INCHES
Xxti1/8 t Ytz

1/8" OD, STAINLESS STEEL PROBE

%t Y, 21/211/4“'
11/2 MIN. ‘ +
X*i/8 (REF. DIM.) Y
3/8-24
/ THREAD
"’T 16 Rt 72 Mgo INSULATED STYLE;

1/8" OD STAINLESS STEEL PROBE
T T*1/32
/—PO'I‘TING ADAPTER 5/16 0D
l'— = 2

AU Dimensions in Inches
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THERMOCOUPLES

CAPP/USA NOZZLE-MELT THERMOCOUPLES: 1
(CONTINUED)

ORDERING IS EASY AND ONLY S STEPS
SELECT AN OPTION FROM THE FOLLOWING CHOICES:

CHOICE 1 - THERMOCOUPLE TYPE:

CAPP-P15: TYPE J, FIBERGLASS INSULATED WITH STAINLESS STEEL OVERBRAID.
24 GAGE STRANDED,: INITIAL 36” = $43.00 / ADD .50¢ FOR EACH
ADDITIONAL 6".

CAPP-P16: TYPE J, MgO INSULATED, WITH TRANSITION TO 20 GAGE STRANDED
FIBERGLASS INSULATED WIRE,: INITIAL 36 = $50.00 / ADD\35¢ FOR
EACH ADDITIONAL 67,

CHOICE 2 - ANGLE OF ELEMENT:
STRAIGHT, SINGLE ELEMENT: NO CHARGE
90° ANGLE * S$1.30

45° ANGLE * $1.30
* AVAILABLE FOR T/C CODE P15 ABOVE ONLY.

1 11 |

CHOICE 3 - JUNCTION STYLE & “Y” DIMENSION:

21 1/8” 0.D., closed end, grounded. CAPR-RIS TC without flexible armor over “Y”.: NO
CHARGE.

23: 1/8” O.D., closed end, grounded: CAPP-P15 TC additional covered with flexible armor
over “Y",: $2.70 / ADD .40¢ FOR EACH ADDITIONAL 6".

41: 1/8” O.D., closed end, grounded.” CAPP-P16 TC with flexible armor over “Y™”,: $2.70 /

ADD .40¢ FOR EACH ADBITIONAL 6™,

42: 1/8” 0O.D., closed end,ungrounded. CAPP- P16 TC with flexible armor over “Y™,: $8.50 /
.40¢ FOR EACH ADDITIONAL 6".

CHOICE 4 - COLD END-TERMINATIONS:

2 1/2” split leads, ends stripped: NO CHARGE

2 1/2” split)leads with spade lugs: NO CHARGE

2 1/2Nsptit-leads with spade lugs, and 1/2": $1.30

Solid pin quick disconnect plug(s): $8.80

SoNd pin quick disconnect plug(s) with mating jack(s): $14.30

Quick disconnect jack(s): $6.80

Hollow pin quick disconnect plug(s). Type J only,: $6.80

Hollow pin quick disconnect plug(s) with mating jack(s). Type J only.: $12.30

IO 1D IR —IS
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THERMOCOUPLES
CAPP/USA NOZZLE-MELT THERMOCOUPLES: (CONTINUED)

CHOICE 5 - “X” DIMENSION:

00 : 5" (ONLY AVAILABLE FOR P16 IN CHOICE 1). ——
01:11/2"

02:13/4”

03:2" (NO CHARGE)
04:21/4”

05:21/2”

99 : SPECIFY IN INCHES.
* (ADD $3.00 FOR ANY LENGTHS OVER 6™)

CHOICE 6 - “Y” DIMENSION: (NO CHARGE)
SPECIFY “Y” DIMENSION IN INCHES

CHOICE 7 - “T” DIMENSION: (NO CHARGE)
01: 1/8” (STANDARD)
02 : 3/16”
03: 1/4”

“Y" DIMENSION

EXAMPLE STOCK'NO.: CAPP-P15-2-21-2-01-36-01
EXAMPLE PRICE: $45.60

CHOOSE FROM A WIDE SELECTION OF RTD’S.....SPRING-LOADED,
SURFACE, PLATINUM, HERMETICALLY-SEALED, STICK-ON,
STRAP-ON, & EXTENDIBLE - CAPP’S GOT THEM ALL!
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THERMOCOUPLES
CAPP/USA NON-IMMERSION NOZZLE THERMOCOUPLES: 1

COMPARE TO BARBER COLMAN’S NOZZLE THERMOCOUPLES!

—

-—3/16"

1/4" x 28
STAINLESS STEEL FITTING
IS ROTATABLY

e, mnwm!!
I~ SILVER SOLDERED

HOT JUNCTION
Yt2
3/8" r—

100% MADE IN THE U§!A.
100 %

CAPP/USA

24 GAGE TYPE J WIRE
~ WITH STAINLESS STEEL
4 OVERBRAID

MALE PLUG TERMINATION

NON-IMMERSION NOZZLE THERMOCOUPLE

All Dirmnenmons in [nches

100 %
MADE IN USA
CHOICE 1 - THERMOCOUPLE TYPE: Initial 36" |Add’l. 6” Length
CAPP-P021: Type J. 24 gauge. solid $24.50 20¢
CAPP-P0131: Type J, 24 gauge. solid w/ss, @verbraid $26.00 S0e
CAPP-P0151: Type J, 24 gauge, strandedWs's. overbraid $26.50 S0¢
CAPP-P0261: Type J, 24 gauge. strandéd $24.70 25¢

CHOICE 2 - COLD-END TERMINATION:

2 1/27 split leads, ends stripped: No Charge
2 1/27 split leads with(Spade lugs: No Charge
21727 split leads witi\spade lugs. and 1/2” NPS box connector with locknut: $1.30
Solid pln quick digdennect plug(s): $8.80

Solid pin quighydisconnect plug(sy with mating jack(s): $14.30

Quick discOngeot jack(s): $6.80

Hollowspin quick disconnect plug(s). Type Jonly: $6.80

HollpW.pin quick disconnect plug(s) with mating jack(s). Type J only: $12.30

CHOICE 3% “¥” DIMENSION:
SPECIY “Y” DIMENSION IN INCHES.

QR R IR 2

“Y" DIMENSION LENGTH

EXAMPLE STOCK NO.: CAPP-P021-0-30”.
EXAMPLE PRICE: $24.50

1-800-356-8000 PHONE ~~ CAPP/USA  1-800-356-3262 FAX 45




1

THERMOCOUPLES
cappusa CAPP/USA MELT-BOLT THERMOCOUPLES

Compare to Barber Colman’s melt-bolt series P16 and P011 types.

1 INCH NOMINAL
THREAD LENGTH PR

! Y {3/8)— L f—T

Element with Mg0 Insulation

304 SS SHEATH

} Y {REF L*1/16 T
+1/18
POLARIZED MALE PLUG

Element with Fiberglass Insulation

FIXED PROBE TYPES

All Dimensions in Inches

1/8” OD PROBE
3/18" PROBE

1/8" 0D PROBE

3/168" PROBE

Stock No. Description Price

ORDERING INFORMATION

312559 Type J, MgO%nsulation, single element, *s” 00 protection tube, closed-end, grounded junction, quick-disconnect plug, 3" boit $45.60
length (% dim8fsion), 27 “Y" dimension, 'v” “T~ dimension.

312592 Type 4, Mgﬂ insulation, single element, 3" 00 protection tube, closed-end, grounded junction, quick-disconnect plug, 4" bolt $49.75
length\{"L* dimension), 2" “Y~ dimension, 1" “T" dimension.

312598 Aype J. MgQ insulatian, single element, 'fe” 00 protection tube, closed-end, grounded junction, quick-disconnect plug, 6 bolt $49.88
tength ("L” dimension), 2" “Y" dimension, "« “T" dimension.

312627 Type J, fiberglass insulation, 20 gage solid, single element, *hs™ 0D protection tube, closed-end, grounded junction, quick- $43.25
disconnect plug, 3” bolt length ("L dimension), 2 Y™ dimension, 'a~ "T" dimension.

312628 Type J, fiberglass insulation, 20 gage solid, single element, %s” OD protection tube, closed-end, grounded junction, quick- $45.00
disconnect plug, 4~ bolt length {"L” dimension), 2° “Y~ dimension, /«” “T" dimension.

312631 $45.75

Type J, fiberglass insulation, 20 gage solid, single element, 3hs” CD protection tube, closed-end, grounded junction, quick-
disconnect plug, 67 bolt length ("L~ dimension), 2° °Y di ion, " "T” di jon.

Nofe: All thermocouples are custom made; if you don‘t see the specifications above that fit your needs, just call us and we'll make it for you!
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THERMOCOUPLES

CAPP/USA RING & LUG STYLE 1
cleo = THERMOCOUPLES

100 %
MADE IN USA

RING STYLE:

LUG STYLE: -l I—l/4 TO 3/8_NOMINAL

| Ytz All lugs are approximately

1/18” thick.
—| 3/8"REF |—

—' 3/8 REFI’
- / . j©¥ RING:

3/8" Screw x O
Includes adnrilllodnal ﬂb?rglalsi ’ 3/16" 0D ring( RING:
sleeving over the duplex insulate : w
wire.. Also avallable in Siranded #10 Screw x 5/16" 00
and with STAINLESS STEEL STAINLESS STEEL RING.
OVERBRAIDING - JUST ASK US! All Dimens:ons in Inches

COMPARE TO BARBER COLMAN'S RING & LUG TYPES

Stock No. Déscription Price

ORDERINGINFORMATION

312539 Type J, 20 gage thermocouple with stainless steel overbraiding, 2':" split leads with spade lugs. $9.80
36" length ("Y' dimension), #10 screw x " 0D lug style.

312540 Type J. 20 gage xhermocougle with stainless steel overbraiding, 2'2” split leads with spade lugs $9.80
36" length ("Y' dimension), 3" screw x %~ 0D lug style.

312542 Type J, 20 gage thermocouple with 2’2" split leads with spade lugs. 367 length {*Y" dimension), $1550
#10 screw x 31" 0D ring, %x” thickness.

312543 Type J, 20 gage thermocuugle with stainless steel overbraiding, 2"z split leads with spade lugs. $16.00
36" length ("Y' dimension), =" screw x '¥1e” 0D ring, ¥s2" thickness.

Note: All themocouples are custom made; if you dor't see the specifications above that fit your needs, just call us and we'li make it for

you!l

LOOKING FOR TECHNICAL SUPPORT ON THERMOCOUPLES OR
RTD’S....... SIMPLY CALL CAPP/USA AT (800) 356-8000.
CAPP/USA’s PRODUCT ENGINEERS CAN ANSWER ANY QUESTIONS.
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THERMOCOUPLES

CAPP/USA PAD STYLE THERMOCOQOUPLES:
REPLACES BARBER COLMAN SERIES MJ36 & MK36

SPECIFICATIONS:

* Insulation: Magnesium-Oxide 100 % * Sheath: 316 Stainless Steel
* Sheath Dia.: 1/4” O.D. is standard CAPP/USA *» Single element
(3/16" O.D. is available.) E * Head: Cast-Iron (Weatherproof)
* 100% Made in the U.S.A.
]
L ]
100 %

.
i
.

TYPEH N TYPF V

Specifications

Magnesium oxide insulation

316 SS sheath

1/4" OD sheath dia. standard (3/16" QD available)
Single element

1" x 1" x 1/8" pad size

Cast iron weatherproof head

ORDERING-IS EASY AND ONLY 7 STEPS:
SELECT AN OPTION FROM EACH CHOICE BELOW:

CHOICE 1 - THERMOCOUPLE TYPE: (.250” SHEATH DIAMETER)

CAPP-MJ36: _TYXPE J. 316 S.S.: $13.20 FOR INITIAL 12°/ADD $4.25 FOR EACH ADD'L 6”
CAPP-MK36: - \TYPE K. 316 S.S.: $15.00 FOR INITIAL 12°/ADD $4.85 FOR EACH ADD'L 6"

CHOI€E 2 - HOT JUNCTION:
I GROUNDED: $2.00 (FOR INITIAL 127)
2: UNGROUNDED: $4.50 (FOR INITIAL 127)

CHOICE 3 - SPECIFY HOT LENGTH: (PRICE INCLUDED IN CHOICE 1)
SPECIFY LENGTH IN INCHES

CONTINUED ON THE NEXT PAGE
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THERMOCOUPLES
CAPP/USA PAD STYLE THERMOCOUPLES: (CONTINUED)

ORDERING CHOICES: (CONTINUED)

CHOICE 4 - PAD STYLE:
H: HORIZONTAL: $20.00
v: VERTICAL: $20.00

CHOICE 5 - PAD RADIUS:

: FLAT RADIUS

0.435” / 112" PIPE SIZE
0.515" / 3/4™ PIPE SIZE
0.670" / 17 PIPE SIZE
1.205" / 2" PIPE SIZE
1.765" / 3" PIPE SIZE
2.265” / 4" PIPE SIZE

>

IQIDImITIQIR

@

E 6 - OPTIONS:
NONE NO CHARGE
1/2” NPT NIPPLE W/COMPRESSION FTG.: $20.00
172" NPT NIPPLE-UNION-NIPPLE W/€OMPRESSION FTG. $27.00

CHOI

=121

CHOICE 7 - TERMINATION:
10:  CAST-IRON WEATHERPROQF: $39.00
27:  ALUMINUM WEATHERBRGOOF: $39.00

TO ORDER 304 S.S. WELDING-STRAP FOR 1/4” SHEATH,
SPECIFY ... STOCK NO. 2796%2: $L.70

EXAMPLE STOCK NO.:CAPP-MJ36-1-24”-H-A-0-27
EXAMPLE PRICE: $82.70
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THERMOCOUPLES

HOW TO BUILD-YOUR-OWN THERMOCOUPLE

STRAIGHT THERMOCOUPLE ASSEMBLY:

STEP 1: SELECT PROTECTION TUBE MATERIAL:

A. SILLRAMIC F. NICKEL
B. QUARTZ G. RESISTHEAT (446 S.S.)
C. ALUMINA H. INCONEL (ALLOY 60])
D. CARBON STEEL L CASTT
E. CAST IRON J. 316 STAINLESS STEEL

STEP 2: SELECT ELEMENT TYPE:
ALSO SPECIFY YOUR ELEMENT SIZE - 8, 14, OR 20 GAUGE

A. TYPE ) E.TYPET

B. TYPE K F. TYPEE

C.TYPER G. DUAL ELEMENTS (DUPLEX)
D. TYPE S

STEP 3: SELECT O.D. OF TUBE:
(MOST COMMON CHOICES LISTED BELOW, HOWEVER, THERE ARE MANY MORE)

A. 938" E. 405" I 1.62"
B. 687" F. WEN J. 875"
C. S G. 540" K. .1.25"
D. J7s" H. 840" L 1.050"

STEP 4: SPECIFY LENGTH OF TUBE:
SPECIFY LENGTH IN INCHES

STEP 5: SELECT TYPE OF HEAD:
A. GENERAL PURPOSE HEXD ¢ 1/2" NPT CONN.)
B. SCREW COVER HEAD (,1/2" or 3/4" NPT CONN.)

STEP 6: SELECT MOUNTING ATTACHMENTS:

ADJUSTABLE FLANGE

BUSHING WELBED TO STEEL SLEEVE

STEEL or $:S,'BUSHING ( 3/8",1/2",3/4",1",11/4",0r 11/2")

PRl

STEP 7: SELEET WIRE OPTIONS:

A. PREMIUM GRADE THERMOCOUPLE WIRE

B. THERMOCOUPLE INSULATED FROM THE TUBE
C NENTED-TUBE

LF YOU CAN DRAW IT, DESCRIBE IT, or EXPLAIN IT......
..... THEN WE CAN MAKE IT ! 7
TALK TO ONE OF OUR ENGINEERS TODAY - (800) 356-8000
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THERMOCOUPLES
CAPP/USA EXPOSED TIP THERMOCOUPLES: caressa

ELEMENT LENGTH

~HE&D TYPT

I“—NIPPLE LENGTH —=

100 %
MADE IN USA

—-——-==7

N
MOUNTING ATTACHMENTS
(OPTIONAL|

ORDERING IS EASY AND ONLY 2-STEPS:
1. SELECT YOUR STOCK NO. FROM THE CHOICES BELOW,
2. SELECT AN OPTION FROM THE 4 CHOICES BELOW

To Fit

" Type Max. 0.D. Element Matl. STOEK
Honeywell Element Temp. of Length of NO. PRICE
Model °F Nipple Nipple
3JA41V TypeJ 1500° Min. 97 Carbon 277607 $3.50 per
5A41V Type K 2400° 8407 Max. 120” Stéel 277608 inch

MUST SPECIFY LENGTH

CHOICE 1 - SELECT 1 TYPE OF HEAD:

GP:

GENERAL PURPOSE WITH A 1/2” NPT(CONDUIT CONN. NO CHARGE

SC50: SCREW-COVER WITH A 1/2” NPT, €ONDUIT CONN. $16.00
SC75: SCREW-COVER WITH A 3/4” NPFREONDUIT CONN. $16.00

CHOICE 2 - SELECT MOUNTING AF¥YTACHMENTS:

(THIS CHOICE IS OPTIONAL)

AF: ADJUSTABLE FLANGE “$12.00
uc: UNION CONNECTOR _$ 9.00
N: NIPPLE $ 7.00

CHOICE 3 - LENGTH OK NIPPLE:
SELECT NIPPLELENGTHS OF: 31/2°,47,67,97,127, 187, OR 24”

TO ORDER'SPARE PIPE-NIPPLES INDIVIDUALLY, SEE PAGE __.

CHOICE 4 -PREMIUM GRADE WIRE:
w: PREMIUM GRADE WIRE. $15.00

LENGTH OF NIPPLE.
ELEMENT LENGTH

4
EXAMPLE STOCK NO.: 277607-SC75-N6-W-24".
EXAMPLE PRICE: $122.00

CALL CAPP/USA TODAY FOR A FULL SELECTION OF
CHART PAPER, PENS & INKS FOR ALL 0.E.M. RECORDERS

1-800-356-8000 PHONE

CAPP/USA
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THERMOCOUPLES

CAPP/USA
STRAIGHT THERMOCOUPLE ASSEMBLIES WITH
FULL-LENGTH METAL PROTECTION TUBES:

LENGTH

— HEAD TYPE

TP /:
OPTION W

WIRE &
v 71 00 %
FLANGE OR BUSHING OPTIONS CAPP/USA
ORDERING IS EASY AND ONLY 2-STEPS: =_"5.°/_

1. SELECT YOUR STOCK NO. FROM THE CHOICES BELOW.  mape N usa
2. SELECT AN OPTION FROM THE 3 CHOICES ON NEXT PAGE.

To Fit Type Max. Tube Tube Max. STOCK Initial For Each
Honeywell Gauge { FElement Temp. Material 0.D. Length Of NO. n" Add'l 6"
Model °F Tube
1D10B 20 Type T 550° 278194 $79.00 $8.00
3bioB Type) 1000° Carbon 405% 120” 278195 $79.00 $8.60
Y3D!10B Tvpe E 1100° Steel 278196 $82.00 $9.00
1DIOT Type T 550° 278197 $98.00 S18.00
3IDIOT Type J 1200° 316 SST 4057 1207 278198 $98.00 $18.00
Y3DIOT Ivpe F 1100° 278199 $101.00 $19.00
3DiI0S Tvpe d 900° 304 SST 5407 1207 278200 $89.00 $16.00
Y3DI10S Tvpe & 1000° 278201 $93.00 $17.00
3BioB 14 Type) 10007 278202 $84.00 $9.00
Y3B10B Type E 1000 Carbon 3407 1207 278203 $87.00 $10.00
SB1OP Tyvpe K 000" Steel 278204 $84.00 $10.00
3A10W 8 Type J 10007 278208 $89.00 $8.00
Y3AlI0wW Type E 1000- Carbon 840~ 120° 278206 $93.00 $9.00
SATOW Tvpe K 1000° Steel 278207 §93.00 $8.00
3A10D IfpeN 1500° 278208 §93.00 $17.00
Y3A10D Type £ 1500° Cast 1627 48" 278210 $96.00 $18.00
SAIOD Type K 1500° Iron 278211 $96.00 $19.00
3A10L Tyvpe J 1500° 278212 $207.00 $52.00
Y3At0l Type E 1600° Nickel 873" 1207 278213 $208.00 $54.00
SATOL T'vpe K 1900° 278214 §208.00 S$55.00
SA101A Tyvpe K 1900° Nickel 1.25° 307 278218 §296.00 $229.00
SB10LA 14 Tvpe K 1900° Nickel 757 24" 278216 $267.00 $70.00
JA0PA 8 lypeJ 1400° Resisteat 278217 $116.00 $21.00
YBA [OPA Tvpe k- 1600° (446 SS) 840" 1207 278218 $119.00 §22.00
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THERMOCOUPLES

CAPP/USA STRAIGHT THERMOCOUPLE ASSEMBLIES WITH 1
FULL-LENGTH METAL PROTECTION TUBES: (CONT.)

ORDERING INFORMATION CONTINUED:

To Fit Type Max. Tube Tube Max. Length | STOCK | Initial | For Each
Honeywell | Gauge | Element | Temp | Material | O.D. of NO. 12" Add'l.
Model F Tube 6"
JAIOM 8 IvpeJ 1400° 278228 | $159.00 $45.00
Y3A10M Ivpe E 1600 Inconel B0 1207 278229 | $160.00 $47,00
SA 1OM I'vpe K 2200° 278231 $161.00 $49.00
SB10M I-t Type K 2100° Inconel 840 120" 278232 | $153.00 $48-00
SAI0E Type K 2100° Cast 1. 1.050" 120" 278233 | $246.00 $79.00

MUST SPECIFY LENGTH - 12” IS MINIMUM LENGTH,
MAX. LENGTH IS SHOWN IN ABOVE TABLE BY STOCK-NO.

SELECT AN OPTION FROM EACH CHOICE BELOW:

CHOICE 1 - SELECT 1 TYPE OF HEAD:
GP: GENERAL PURPOSE WITH A 1727 NPT CONDUIT CONN. N@ CHARGE
SCD: SCREW-COVER WITH A 3/4" NPT CONDUIT CONN. - 3@ €HARGE
FOR DUPLEX ELEMENTS.
SC75: SCREW-COVER WITH A 3/4° NPT CONDUI'T CONNy '$16.00
SC50: SCREW-COVER WITH A 122 NPT CONDUIT GONN. $16.00

CHOICE 2 - SELECT | TYPE OF FLANGE & BUSHING?
AE: ADJUSTABLE FLANGE - FITS ALL TUBLES. $12.00
¥8: 38" BUSHING = FITS 405" O.D. TUBES: $25.00
12: 172" BUSHING = FITS 405" & .54070.D. TUBES. $25.00

34: 34 BUSHING = FITS 405" & £4070.D. TUBES. $25.00
3/488: 347 S.S. BUSHING = FITS 5405 0.D. S.S. TUBES. $29.00
i 1" BUSHING = FITS .540,840, .75, 875, 10 0.D. TUBES. $25.00

114: 114> BUSHING = FITS\540, .840, .75, .875, .1.0", 1.05", & $25.00
1.25O.D. TUBES.

11/2:  11/2” BUSHING = FUIS .540, .840, .75, 875, .1.0", 1.05", & $25.00
1.25" O.D. TUBES.

CHOICE 3 - SELECT | OQPRION OF WIRE & TIP:
W: PREMIUANGRADE T/C WIRE. $15.00
IT: T/C INSULATED FROM THE TUBE. $15.00

PROT. TUBE LENGTH.

4
EXAMPLE STOCK NO.: 278198-SC590-1/2”-1T-24".
EXAMPLE PRICE: $190.00
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THERMOCOUPLES

CAPP/USA
STRAIGHT THERMOCOUPLE ASSEMBLIES WITH
FULL-LENGTH CERAMIC PROTECTION TUBES:

b LENGTH |

—HEAD TYPE

TIP & VENTED TUBE
OPTIONS

\/ 100 %

MOUNTING ATTACHMENTS CAPP/USA
[OPTIONAL) E
ORDERING IS EASY AND ONLY 2-STEPS: 100 %

MADE IN USA
1. SELECT YOUR STOCK NO. FROM.TtH CHOICES BELOW.

2. SELECT AN OPTION FROM THE3‘CHOICES ON THE NEXT PAGE.

To Fit Type Max. Tube Tiobe | Min. & Max. STOCK Initial For Each
Honeywell Element Temp. | Material 9.D. Length Of NO. 12" Add'l 6”
Model °F Tube
3AI5R Type ] 1500° | Sillramie’ | 938" 278130 $105.00 $20.00
SAI5R Tvpe K 2400° 278132 $105.00 $20.00
3BI5R Typel 1200° {( Sillramic .687 278133 §$95.00 $18.00
5B15R Tvpe K 2000% 278134 $95.00 $18.00
6GI15R Type R 2800%." Sillramic 687 Min. 127 278138 $364.00 $109.00
7GI35R Tyvpe S 2800° Max, 48~ 278142 $364.00 $109.00
6GI15SN Type R 2490° Quartz 5" 278143 $375.00 $109.00
7G15N Tvpe S 2900° 278144 $375.00 $109.00
*SPECIAL | PT 6% Rh{%| 3100° | Alumina 375 278336 *_ *_
PR30 3100° 278337 . "
*SPECIAL Kh - -

MUST SPECIFY LENGTH - (12” IS MINIMUM LENGTH).
EXAMPLE STOCK NO.: 278130-24"
EXAMPLE PRICE: $145.00

OPTIONS ON FOLLOWING PAGE.

*SPECIAL: MUST CONSULT CAPP/USA FOR PRICING—DUE TO THE
EVERYDAY CHANGES OF THE PRICE OF PRECIOUS METALS.
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THERMOCOUPLES

CAPP/USA

STRAIGHT THERMOCOUPLE ASSEMBLIES WITH
FULL-LENGTH CERAMIC PROTECTION TUBES:
(CONTINUED)

ORDERING INFORMATION CONTINUED:

SELECT AN OPTION FROM EACH CHOICE BELOW:

CHOICE 1 -SELECT 1 TYPE OF HEAD:
GP: GENERAL PURPOSE WITH A 172" NPT CONDUIT CONN. NO.CGHARGE
SC30: SCREW-COVER WITH A 1727 NPT CONDUIT CONN. $16.00

sC75: SCREW.COVER WITH A 3/4” NPT CONDUIT CONN. $16:00

n

CHOICE 2 - SELECT MOUNTING ATTACHMENTS:
(THIS CHOICE IS OPTIONAL)
AF:  ADJUSTABLE FLANGE ON A STEEL SLEEVEN\$29.00

WEB: 1 1/4" NPT WELDED BUSHING TO STEEE SLEEVE OVER CERAMIC
TUBE - SPECIFY EITHER 6, 7. 9", OR_I2\BELOW THE HEAD. $10.00

CHOICE 3 - SELECT WIRE OPTIONS:
w: PREMIUM-GRADE T/C WIRE. $1500
VT:  VENTED-TUBE. $15.00

PROT. TUBE LENGTH

EXAMPLE STOEK NO.: 278130-SCS0-AF-W-24".
EXAMPLE PRICE: $205.00
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THERMOCOUPLES

CAPP/USA
STRAIGHT THERMOCOUPLE ASSEMBLIES WITH
PIPE-EXTENDED METAL PROTECTION TUBES:

EXTENSION

L LENGTH l LENGTH
AmTI T
1,7 D o 3091 s HHIE
K LA TR iT, R — it
Wi g
iz
/t BUSHING
FLANGE (OPTIONAL)
(OPTIONAL)

2. SELECT AN OPTION FROM'IHE 3 CHOICES ON THE NEXT PAGE.

ORDERING IS EASY AND.ONLY 2-STEPS:
1. SELECT YOUR STOCK NO. EROM THE CHOICES BELOW.

100 %
CAPP/USA

100 °%
MADE TN USA

To Fit Type May, Lengths 0.D. Of Manx. Tube STOCK Initial For Each
Honeywell | Gauoge Element Prot. Ext. Tube Temp. Material NO. 12 Add'1 6~
Model Tuhe™| Tube °F
3A30P 8 Type J 30" 48" I 1450° (44655) 277591 $228.00 $29.00
5A30P Type K 1900° 277592 $209.00 $33.00
3B30P 14 Type\ 24" 75" 1200° (446S8S) 277593 $202.00 $30.00
5B30P Tape K 1900° 277594 $204.00 $30.00
IB30S Type J 547 S40T 1200° 304 SS 277595 $135.00 $17.00
5B30S Type K 1900° 277596 $135.00 $17.00
JAI0OM 8 Type J sS4 840™ 1450° inconel 277597 $186.00 $44.00
SA30M Type K 2200° 277598 $192.00 $49.00
SA30E Type K 54" 1.050” 2000° Cast. T 277599 $311.00 $89.00
SA30L Type K 54" 875" 2000° Nickel 277600 $276.00 $57.00
SA30LA Tyvpe K 30" 1.25" 2000 Nickel 277601 $431.00 $287.00
SB3OLA 14 Type K FE 75" 2000° Nickel 277602 $315.00 $109.00

OPTIONS ON FOLLOWING PAGE
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THERMOCOUPLES

CAPP/USA

STRAIGHT THERMOCOUPLE ASSEMBLIES WITH
PIPE-EXTENDED METAL PROTECTION TUBES (CONT.)

ORDERING INFORMATION CONTINUED:
SELECT AN OPTION FROM EACH CHOICE BELOW:

CHOICE 1-SELECT 1 TYPE OF HEAD:

GP: GENERAL PURPOSE WITH A 1/2” NPT CONDUIT CONN. NOCHARGE
SC50: SCREW-COVER WITH A 1/2” NPT CONDUIT CONN. $16:00

SC75: SCREW-COVER WITH A 3/4” NPT CONDUIT CONN. $16,00

CHOICE 2 - SELECT MOUNTING ATTACHMENTS:
(THIS CHOICE IS OPTIONAL)

AF: ADJUSTABLE FLANGE ON PROTECTION TUBE $12.00
AFE: ADJUSTABLE FLANGE ON PIPE-EXTENSION $12.00
11/4: BUSHING WITH 1 1/4° NPT MOUNTING THREAD $27.00
11/2: BUSHING WITH 1 1/2” NPT MOUNTING THREAD $27.00

CHOICE 3 - LENGTH OF PIPE-EXTENSION:

MUST SPECIFY LENGTH - 6” IS MINIMUM/LENGTH. ADD’L. 6" LENGTHS:

(NO CHARGE FOR INITIAL 6” LENGTH,) TYPES J & K = $7.00/6"
TYPES R & S = $130.00/6”

CHOICE 4 - LENGTH OF PROTECTION TUBE:
MINIMUM LENGTH IS 12%& MAX. LENGTH IS SHOWN IN
TABLE BY STOCK NQO:

LENGTH OF
PIPE EXT.
PROTECTION
TUBE LENGTH

EXAMPLEE STOCK NO.: 277601-GP-AFE-6"-18".
EXAMPLE PRICE: $730.00

ALY CAPP/USA THERMOCOUPLES & RTD’S ARE MADE IN THE U.S.A.
BY AMERICAN WORKERS - GUARANTEED!
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THERMOCOUPLES

CAPP/USA
STRAIGHT THERMOCOUPLE ASSEMBLIES WITH
PIPE-EXTENDED CERAMIC PROTECTION TUBES:

| PROTECTING TUBE
\ LENGTH l

! EXTENSION __
LENGTH ‘

Ir— HEAD TYPE

S S DI e e Tetaean e triemg .
100 % : S
CAPP/USA \ v

MOUNTING ATTACHMENTS
{OPTIONAL)

100 %%
MADE IN USA

ORDERING IS EASY AND ONREY 2-STEPS:
1. SELECT YOUR STOCK NO. FROMTHE CHOICES BELOW.
2. SELECT AN OPTION FROM THE 4 CHOICES BELOW AND NEXT PAGE.

TYPE MAXIMUM LENGTHS MAX¢ TO FIT STOCK | INITIAL | FOR EACH
ELEMENT | Protection Ext. Tube | TEMP,°F | HONEYWELL NO. 12" ADD'L 6"
Tube Tube 0.D. MODEL
Type J 1200°F 3B30R 277603 $109.00 $19.00
Type K * 48" 2000°F 5B30R 277604 | $109.00 $19.00
Type R 48" | 688" [ 2800°F 6G30R 277605 | $513.00 $129.00
Type S * 427 2800°F 7G30R 277606 $513.00 $129.00
* NOTE: TUBE & EXTENSION-MUST NOT EXCEED 60" FOR TYPES J & K, OR 48” FORTYPES R & S.
SELECF’AN OPTION FROM EACH CHOICE BELOW:
CHOICE I*- SELECT 1 TYPE OF HEAD:
GP: (>, \GENERAL PURPOSE WITH A 1/2” NPT CONDUIT CONN. NO CHARGE
SCS0: SCREW-COVER WITH A 1/2” NPT CONDUIT CONN. $16.00
S€75: SCREW-COVER WITH A 3/4” NPT CONDUIT CONN. $16.00
CHOICE 2 - SELECT MOUNTING ATTACHMENTS:
(THIS CHOICE IS OPTIONAL)
AF:  ADJUSTABLE FLANGE ON THE PIPE EXTENSION $12.00
11/4: COUPLING WITH 1 1/4” NPT MOUNTING THREAD. $27.00
11/2: COUPLING WITH 1 172” NPT MOUNTING THREAD. $27.00
ss  1-800-356-8000 PHONE ~ CAPP/USA 1-800-356-3262 FAX




THERMOCOUPLES

ORDERING INFORMATION (CONTINUED) 1

CHOICE 3- SPECIFY LENGTH OF PROTECTION TUBE:
MINIMUM LENGTH IS 12” AND MAXIMUM LENGTH IS SHOWN IN
TABLE BY STOCK NO.

CHOICE 4 - SPECIFY LENGTH OF PIPE-EXTENSION:

MINIMUM LENGTH IS 6. STANDARD

MAXIMUM LENGTH IS 48”. $6.50 FOR EACH ADD’L 6” (TYPES™J & K)
$117.00 FOR EACH ADD’L 6” (TYPES R & S)

PROTECTION
TUBE LENGTH

LENGTH OF
PIPE EXT.

EXAMPLE STOCK NO.: 277604-GP-AF-36-6.

EXAMPLE PRICE: $198.00
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THERMOCOUPLES
CAPP/USA
STRAIGHT THERMOCOUPLE ASSEMBLIES WITH
DOUBLE PROTECTION TUBES:  <18%%a

100 %
MADE IN\USA

TUBE LENGTH

/—HEAD TYPE
It

MOUN 'l ATTACHMENT SECONDARY PRIMARY'
ou I;gmG WAL TUBE TUBE

METAL SECONDARY TUBE

TUBE LENGTH {

\.\\@1’ /~HEAD TYPE
N "~ ;

PRIMARY
TUBE
SECONDARY /

TUBE. MOUNTING ATTACHMENT
( OPTIONAL) VENTED-TUBE &

ELBOW
OPTIONS

CERAMIC SECONDARY TUBE

COMPLETE ORDERING INFORMATION ON THE NEXT PAGE
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THERMOCOUPLES

CAPP/USA STRAIGHT THERMOCOUPLE ASSEMBLIES WITH
DOUBLE PROTECTION TUBES: (CONTINUED)

ORDERING IS EASY AND ONLY 2-STEPS:
1. SELECT YOUR STOCK NO. FROM THE CHOICES BELOW.
2. SELECT AN OPTION FROM THE 3 CHOICES BELOW.

To Fit Type Primary Tube | Second Tube Min. & Max. | STOCK Initial 4~Fer Each
Max.

Honeywell | Element | Material 0.D. | Material | O.D. Tube Temp NO. 120 Add’l
Model I.engths F 6’
SA25D Type K Sillramic 95" Mullite ¥ Min. 127 2300° 278955 N 49.00 $39.00

Max. 36”
6G22E Type R 36" Nickel 1.257 Min. 12: 1850° 278145 ™ $589.00 $239.00
7G22E Type S Max. 30” 1850° 278148 | $589.00 $239.00
6G22M Type R 367 Inconel B40” Min. 127 2400° 278146 | $509.00 | $166.00
7G22M Type S Max. 36 2400° 278149 | $509.00 $166.00
6G25H Type R 69" Silicon 175" Min. 127 28008 278150 | $512.00 $155.00
7G25H Type S Carbide Max. 36" 2800° 278151 | $512.00 $155.00
6G25D Type R 697 Mullite r Min. 127 2800° 278152 | $576.00 $155.00
7G25D Type S Max. 367 2800° 278153 | $576.00 $155.00
6G25DD Type R 69" Mullite ¥ Min. J2% 2800° 278154 | $589.00 $169.00
7G25DD Type S hadl Max=36" 2800° 278155 | $589.00 $169.00

MUST SPECIFY LENGTH

SELECT AN OPTION FROMEACH CHOICE BELOW:

CHOICE 1-SELECT 1 TYPE OF HEAD:
GP: GENERAL PURPOSE W¥THMA 1/2” NPT CONDUIT CONN. NO CHARGE
SC50: SCREW-COVER WITH,A 1/2* NPT CONDUIT CONN. $16.00
SC75: SCREW-COVER WITH A 3/4” NPT CONDUIT CONN. $16.00

CHOICE 2 - SELECT MOUNTING ATTACHMENTS:

(THIS CHOICE IS OPTIONAL)
AF: ADJUSTABLE FLANGE FOR SECOND TUBE-METAL $12.00

AS: ADJUSTABLE SADDLE FOR SECOND TUBE-CERAMIC. $16.00

CHOICE 3 -SELECT VENTED-TUBE OR ELBOW:
YT: VENTED TUBE $17.00
E: DRIP-PROOF ELBOW $13.00

TUBE LENGTH

EXAMPLE STOCK NO.: 278955-GP-AF-VT-30.
EXAMPLE PRICE: $295.00

DID YOU KNOW ? ....... THAT YOU CAN CALL CAPP/USA WITH ANY
THERMOCOUPLE COMPANY’S PART No. AND WE'LL GLADLY MAKE IT FOR YOU
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THERMOCOUPLES
CHOOSING THE RIGHT PROTECTION
TUBE MATERIAL FOR YOUR PROCESS

SUGGESTED PROTECTION TUBE MATERIAL

TYPE OF
PROCESS APPLICATION
Annealing: up fo 1200°F Carbon Steel/Wrought iron
over 1200°F 310 S.S. Incoloy
Carburizing Inconel
Hardening: up to 1200°F Carbon Steel/Wrought Iran
Heat 1200° to 2000°F Incoloy
Treating over 2000°F Mullite
Lead 446 S.S. (Drilled)
Nitriding Incoloy
Sait Baths: cyanide Inconel Incoloy
neutral 446 S.S., Mullite
_high speed 446S.S., Mullite
Open Hearth 310S.5.,446 SS Incoloy
Billet Heating, Brazing, Patenting,
Butt-Welding, Slab Heating: LT-1, 446 S.S. Incoloy
up to 2000°F
over 2000°F Mullite, Silicon Carbide
Bright Anneal: Batch Unprotected
Iron Continuous Mullite, Sili€on Carbide
and Foundry Quartz
Steel Forging Mullite./Silicon Carbide
Galvanizing Carbon, Steel, Wrought lron.
Soaking Pits: up to 2000°F 310 S.S.
over 2000°F Mullite, Silicon Carbide
Vacuum Melting: up to 3400°F Aluminum Oxide
up to 4000°F Beryllium Oxide
Aluminum Cast Iron, Silicon Carbide
Brass or Bronze 446 S.S.
Lead 446 S.S. (Drilled)
Magnesium Carbon Steel, Wrought Iron
Non-Ferrous |Tin Carbon Steel, Wrought Iron
Zinc Carbon Steel, Wrought Iron
446 S.S., Silicon Carbide
Die Casting Cast Iron, Silicon Carbide
Smelting 310 S.S., 446 S.S,, Inconel
Mullite, Silicon Carbide
Cement Flues 310 S.S., 446 S.S.
Ceramics and |Kilfis™> continuous Mullite, Silicon Carbide
Refractories periodic 310 S.S.; Inconel, Mullite
Silicon Carbide
Chemicatand |Various Carbon Steel, Wrought lron
Petgoletm 304 S.S.. 316 S.S.
Lehrs Carbon Steel, Wrought Iron
Glass Tanks: crown Mullite
flues 310 S.S., 446 S.S., Inconel
Flue Gases Carbon Steel, Wrought Iron, 446 S.S.
Power Preheaters Carbon Steel, Wrought Iron, 304 S.S.
Steam Lines Carbon Steel, Wrought iron, 304 S.S.
Water Lines Carbon Steel, Wrought iron, 316 S.S.

Gas Producers

Flues and Stacks

310 S.S.

Incinerators

Flues and Stacks

310 S.S.. 446 S.S.
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CHOOSING THE RIGHT PROTECTION
TUBE BY TEMPERATURE RATING

MAXIMUM RECOMMENDED
TEMPERATURE PROTECTION

(OXIDIZING) TUBE MATERIAL
1000°F / 540°C MONEL
1000°F / 540°C CARBON STEEL
1250°F / 675°C WROUGHT IRON
1250°F / 675°C YOLOY
1600°F / 870°C CAST IROMN
1650°F / 900°C 304 STAINLESS STEEL
[700°F / 925°C 316 STAINLESS STEEL
2000°F / 1090°C NICKEL
2000°F / 1090°C INCOLOY
2100°F / 1150°C 446 STAINLESS STEEL
2100°F /7 1150°C INCONEL
2200°F / 1215°C KANTHAL
2200°F / 1215°C QUARTZ
2350°F / 1290°C HASTELLOY
2500°F / 1370°€ METAL-CERAMIC
2900°F {600°C SILICA
3000°E7 1650°C CARBOFRAX
3180°F / 1700°C MULLITE / PORCELAIN
3150°F/ 1730°C REFRAX
3400°F / 1870°C ALUMINA
4200°F / 2315°C BERYLLIUM-OXIDE
4200°F / 2315°C TANTALUM

THERMOCOUPLES

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX
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THERMOCOUPLES

HOW TO BUILD-YOUR-OWN PROTECTION TUBES

STEP 1: SELECT PROTECTION TUBE MATERIAL:
(MOST “COMMON” SELECTIONS LISTED,
HOWEVER MANY OTHERS AVAILABLE TO YOU).

A. SILLRAMIC G. 446 STAINLESS STEEL
B. QUARTZ H. CARBON STEEL

C. ALUMINA I. KANTHAL

D. MULLITE J. INCONEL

E. DURAX (SILICON-CARBIDE) K. NICKEL

F. 316 STAINLESS STEEL L. CAST IRON

STEP 2: IF CHOICES ATHRU E WERE CHOSEN, SELECT:
A. TUBE W/ FITTINGS C. TUBE W/REFRACTORY COLLAR
B. TUBE WITHOUT FITTINGS

STEP 2: IF CHOICES F THRU L WERE CHOSEN, SELECT:
A. CLOSED-ENDED TUBE B. OPEN-ENDED TUBE

STEP 3: SELECT TUBE DIMENSIONS (INCHES):
MOST “COMMON” CHOICES: (NOT ALL CHOICES SHOWN)

A, 234 1.D. X .359 O.D. H. 1.0 1.D. X71;25 O.D. 0. 269 1.D. X .405 O.D.
B. 438 1.D. X .688 O.D. L 1.38 LD\ X 2.0 O.D. P, .622 1.D. X .840 O.D.
C. .688 1.D. X 938 O.D. J. .75-hD. X .688 O.D. Q. 1.049 L.D. X 1.315

D. 375 1.D. X .50 O.D. K. 10+.D. X 2.0 O.D. 0.D.

E. 235 1.D. X .36 O.D. L. 1.6 1.D. X 3.0 O.D. R. 855 1.D. X 1.63 O.D.
F. 625 1.D. X .875 O.D. M 1.0 L.D. X 1.75 O.D.

G. 875 1.D.X 1.13 O.D. N 364 1.D. X .540 O.D.

STEP 4: SELECT MOUNTAINGBUSHING / THREAD:

A. 1/4" D. 3/4" G. 1.25"

B. 1/8" E. 3/8" H. 1.50"

C. 172" F. 1.0"

STEP 5: SELECT LENGTH OF TUBE:
SPECIFY-BENGTH OF TUBE IN INCHES

STEPR 6: SELECT IMMERSION LENGTH OF TUBE:
SPECIFY IMMERSION LENGTH IN INCHES

IF YOU CAN DRAW IT, DESCRIBE IT, or EXPLAIN IT......
..... THEN WE CAN MAKE IT !
TALK TO ONE OF OUR ENGINEERS TODAY - (800) 356-8000
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THERMOCOUPLES

CAPP/USA PROTECTION TUBES -
METAL, CLOSED-ENDED: cl823%

CAPP/USA

N 100 %
SRR mﬁfﬁ MADE IN USA
|

SN NSNS i)

SELECT YOUR STOCK NO. & MOUNTING BUSHING CHOICE:

Material Max. Length Tube Fhread Tube Type STOCK
Of Tube Of Tube Dimensions Conn. NPT Construction NO.
316S.S. 120” 269 x 405.” /8" Drawn 277658
1.D. O.D.
416S.S 120" 622 x 3407 1/2* Drawn 277659
1.D. @b
416S.S. 120 1.049.x T.315" i Drawn 277662
D 0.D.
446S.S. 30" %62 x 1.00™ 112~ Drilled 278243
1.D. O.D.
116S.S. 24" 375 x .750” 3/8” Drilled 278244
1.D. Q.D.
Carbon 1200 269 x 405" 1/8” Drawn 278237
Steel 1.D. O.D.
Carbon 2o 364 x 5407 147 Drawn 278235
Steel L.D. O.D.
Carbon 1207 399 x 3157 1" Drawn 278234
Steel 1.D. Q.D.
Carbon 120™ 622 x .840™ 1727 Drawn 278238
Steel 1.D. O.D.
Kanthal 36” 648 x 757 RTES Drawn 278256
1.D. O.D.

SEE FOLLOWING PAGES FOR PRICES.

CONTINUED ON THE NEXT PAGE
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THERMOCOUPLES
CAPP/USA PROTECTION TUBES - METAL, CLOSED-ENDED:

(CONTINUED)
Material Max. Length Tube Thread Tube Type STOCK
Of Tube Of Tube Dimensions Conn NPT Construction NO.
Inconel 120™ 622 x 840.” 1/2” Drawn 278254
1.D. O.D.
Inconel 120™ 1.049 x 1.315" [ Drawn 278255
.D. O.D.
Nickel 24> 375 x 757 3/8™ Drilled 278248
1.D. O.D.
Nickel 30" 625 x 1.257 34" Drilled 278247
1.D. O.D.
Nickel 1207 625 x .875” 12" Drawn 278246
I.D. O.D.
Cast Iron 48" 855 x 1.63" 1 Cast 278239
1.D. O.D.

SEE FOLLOWING PAGES FOR PRICES.

(MIN. LENGTH IS 12”. SEE ABOVE ORDERING TABLE FOQR"MAX. LENGTHS.)

CHOICE 1- MOUNTING BUSHINGS:

SS75: 3/4” STAINLESS STEEL $30.00
38: 3/8” CARBON STEEL $25.00
CS50: 1/2” CARBON STEEL $25:00

)
o0

CS75: 3/4° CARBON STEEL $25.00
CS1: 1”7 CARBON STEEL $25.00
CS125:11/4” CARBON STEEL  $25.00

]

S$150:1 1/2” CARBON STEEL $25.00
* MUST SPECIFY IMMERSION LENGTH.

NOTE: SUBTRACT 32 FROM OVERALL TUBE FOR MAX. LENGTH.

SPECIFIED TUBE LENGTH
MTG. BUSHING

IMMERSION
/ LENGTH

EXAMPLE STOCK NO.: 278235-24-SS7S - 18”.
EXAMPLE PRICE: $79.00

(SEE NEXT PAGE FOR ALL TUBE PRICES)
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(CONTINUED)

PROTECTION TUBE PRICING:

THERMOCOUPLES
CAPP/USA PROTECTION TUBES - METAL, CLOSED-ENDED:

SELECT-A-LENGTH & SELECT-A-TUBE

To Fit
Stock Honeywell
No. No. 12" 18" 24" 30 36" 42 48" 54" 60" 66" 72"
277658 30351271 $49.00 $64.00 $79.00 $98.00 $109.00 $129.00 $144.00 | $158.00 $183.00 $192.00, | $206.00
277659 30352649 $55.00 $83.00 $107.00 $133.00 $155.00 $176.00 $199.00 | $224.00 $241.00 $259.000 | $280.00
277662 30355841 $114.00 $149.00 $216.00 $239.00 $296.00 - - - - - -
278243 30006993 $192.00 $276.00 $359.00 $444.00 - - - - - - -
278244 30006994 $133.00 $169.00 $199.00 - - - - - - - -
278237 30009405 $95.00 $103.00 $112.00 $119.00 $129.00 $£139.00 $146.00 | $158.00 $166.00 - -
278233 30009406 $36.00 $44.00 $49.00 $49.00 $59.00 $61.00 $67.00 $72.00 $75:100 - $89.00
278234 30357725 $79.00 $88.00 $132.00 $155.00 $199.00 $154.00 $165.00 | $199.00, $219.00 - -
278238 30003957 $25.00 $35.00 $38.00 $39.00 $41.00 $43.00 $45.00 $47.00 $50.00 $54.00 $56.00
278256 30362975 $579.00 $655.00 $729.00 $£779.00 £880.00 - - = - - -
278254 30351440 $104.00 $139.00 $184.00 $219.00 $259.00 $299.00 $339.00 |.$379.00 $421.00 $459.00 | $499.00
278255 30357727 $149.00 $193.00 $245.00 $299.00 $348.00 $399.00 $578.00 1/%499.00 $355.00 - -
278248 30008287 $178.00 $245.00 $255.00 - - - - - - - -
278247 30008507 $237.00 $356.00 $467.00 $1.349.00 - - - - - - —
278246 30009410 $188.00 $270.00 $359.00 $448.00 $159.00 $499.00 $535.00 | $570.00 $609.00 - -
278239 30042667 $35.00 $49.00 $52.00 $67.00 $83.00 $104.00 $425.00 - - - -
1-800-356-8000 PHONE CAPP/USA 1-800-356-3262 FAX 67




THERMOCOUPLES

CAPP/USA PROTECTION TUBES -

METAL, OPEN-ENDED:

SELECT YOUR STOCK NO. & MOUNTING BUSHING CHOICE:

100 %
CAPP/USA

100 %
MADE IN USA

Material Min. / Max. Tube Thread Tub¢ Type STOCK
Of Tube Length Of Tube Dimensions Conn. NPT Construction NO.
Stainless ~ Min. 127 364 x 5407 1147 Drawn 278949
Steel (304 Max. 1207 1.D. O.D. Sce Length
Below
Carbon 269 x 4057 1/8™ Drawn 278950
Steel 1.D. O.D. See Length
Below
Carbon 364 x 5407 r/4” Drawn 278952
Stecl 1.D. O.D. See Length
Below
Carbon 622 x 840 12" Drawn 278953
Steel 1.D. O.p, See Length
Below
SELECT-A-LENGTH & SELECT-A-TUBE:
To Fit
STOCK | Honeywell
NO. No. 12 18" 24" 30” 36 42" 48" 54 60"
278949 | 30351274- | $44.00 $57.00 $65.00 | $76.00 | $88.00 - $112.00 | $126.00 | $136.00
Length
278950 | 30071401- | $25.00 | $32.00 $37.00 | $42.00 | $51.00 | $53.00 | $56.00 | $60.00 | $66.00
Length
278952 | 30071402% 1+ $26.00 | $32.00 $38.00 | $43.00 | $53.00 | $58.00 | $63.00 | $66.00 | $77.00
Length
278953 | 30071357- | $25.00 $26.00 $31.00 | $32.00 | $35.00 - $49.00 - -
Length

CAPP/USA STOCKS LENGTHS UP TO 120” LONG--
JUST ASK US FOR PRICING!

(CONTINUED ON NEXT PAGE)
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THERMOCOUPLES

CAPP/USA PROTECTION TUBES -
METAL. OPEN-ENDED:
(CONTINUED)

CHOICE 1- MOUNTING BUSHINGS:

SS75: 3/4” STAINLESS STEEL $29.00
38: 3/8” CARBON STEEL $25.00
50: 1/2” CARBON STEEL $25.00
75: 3/4” CARBON STEEL $25.00
S1: 17 CARBON STEEL $25.00
S125:1 1/4” CARBON STEEL  $25.00
S150:1 1/2” CARBON STEEL  $25.00

* MUST SPECIFY IMMERSION LENGTH.

)
7]

P!
72

P
7

P!

Pl

!

NOTE: SUBTRACT 3” FROM OVERALL TUBE FORMAX. LENGTH.

A TUBE LENGTH \L—IMMERSION LENGTH
EXAMPLE STOCK NO.: 278949-48”-CS38-24".
EXAMPLE PRICE: $137.00
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THERMOCOUPLES
CAPP/USA PROTECTION TUBES - CERAMIC:

""; LENGTH Tt "l CAPP/USA
o
R
100 %

OVERALL
— - LENGTH - e

OVERALL

MADE IN USA

‘1'-__ -—— — —% — LENCTH C—_—
I8
i
b
N
N

OUR CERAMIC PROTZECTION TUBES ARE
AVAILABLE TO YOU.3 DIFFERENT WAYS:

1. PLAIN TUBES WITH FITTINGS:
2. TUBES WITHOUT FITTINGS: OR....
3. TUBES WITH A REF PORY-COLLAR.

PLAIN TUBES WITH FITTINGS:

SELECT-A- LENGTH & SELECT-A-TUBE
Head Mounting To Fit
Material Tube Conn. Thread STOCK Honevwell
of Tube Dimensions NPT (NPT NO. N ” 18" P2 K 36 42 48"
(IN.
Sillramic 234ID x 12 1727 277438 30014708 $61.00 $69.00 $73.00 $89.00 $116.00 §118.00 $129.00
3INOD Length
Sillramic 2341D.x 12" 34 277461 30014709- $74.00 $79.00 $82.00 S89.04 $106.00 - $129.00
390D Length
Sitleamic 4381D b2 347 277462 30077800~ S0 $62.00 $75.00 $93.00 $119.00 $124.00 $136.00
680D Length
Sdlramic 6881D « 3 (RIce 277463 30077803- $64.00 $79.00 $95.00 $93.00 $119.00 $124.00 $136.00
9ROD Length
Quanz 375110 12" RIZN 277464 30014707 $74.00 $86.00 £99.00 $£119.00 $139.00 - -
3000.D. Length
Q0% A381D. 12" 34 279007 30690542 $80.00 $101.00 $119.00 $140.00 $171.00 $211.00 $241.00
Alumina GRO.D. Length
*Max Ledgth Of All Tubes Is 487 Except For Stock No. 277464 Which Is 367 Max. MUSTSPECIEY LENGTH
LOOKING FOR MULLITE INSTEAD OF SILLRAMIC....... JUST ASK!
70  1-800-356-8000 PHONE CAPP/USA 1-800-356-3262 FAX




THERMOCOUPLES
CAPP/USA PROTECTION TUBES - CERAMIC: (CONTINUED)

PROTECTION TUBES WITHOUT FITTINGS:

SELFECT-A-LENGTH & SELECT-A-TUBE
To Fit
Material Tube Tube Type STOCK Honevwell
OF Tube Dimensions Construction NO. No. 2" 18" 24" 30 36 42" 48"
N
Sillramic 2351.D.x 360 C losed Ended 177468 30005467 $27.60 $42.00 $58.00 §74.00 $93.00 $105.00 $119.00
[613]
Sillramic 3121D.x 300 Closed Ended 277469 30003914~ $29.00 $45.00 $66.00 $79.00 $99.00 - S 129700
ODb.
Sillranuce 381D « 688 ( lused Ended 271470 30003901 $33.00 $52.00 $69.00 $76.00 $104.00 $119.00 $1:40.00
oD.
Siliramic 6251D.x 875 Closed-Ended 774N 30003917 £37.00 $61.00 $78.00 $99.60 $119.00 $146.00 $191.00
oD,
Sillramie 8ISID 113 Closed Ended 271475 30003918- $39.00 - $84.00 £109.00 - - $184.00
OD.
Sillramie 1.001.1D.8 125 Closed- Fnded 277479 30003919 - $69.00 $93.00 - $139.00 - -
oD
Sllramie 1381.D x 2.0 Open Ended 277612 30041 108- - $120.00 - - $221.00 - -
ob
Quanz 371D 500 Closed Ended 277613 30003904 $39.00 $68.00 $88.00 $109.00 $131.00 - -
oD
Must Specify Length
PROTECTION TUBES WITH A REFRACTORY - COLLAR:
SELECT-A-LENGTH & SEFECIMA-TUBE
Material Tube STOCK To it
Of Tube Dimensions (IN.) NO. Honeywell No. 12" 18" 2 30" 6 2 48"
Sittramic 43R1D x 68801 277614 30041105 $45.00 $64.00 $82.00 $105.00 $131.00 $150.00 $178.00
Length
Sillramic T501D < 1000D 277613 30041121- $31.00 $77.00 $106.00 $129.00 $151.00 517460 $191.00
Length
Sillramic 100ID N1350D 277616 30041106- $74.00 $83.00, - $126.00 $149.00 - -
Length
Must Specify Length
* ALL TUBES ARE CLOSED-ENDED.
¢ REFRACTORY - COLLARS ARE AT THE OPEN-END OF THE BURE.
e MAXIMUM LENGTH OF ALL TUBES IS 48 EXCEPT STR NO. 277616.
SECONDARY PROTECTION TUBES: (WITHOUT FITTINGS)
SELECT-A-LENGTH & SELECT-A-TUBE
Material Tube STOCK ToFit
Of Tube Dimensions (IN.) NO. Honeswell No. 12" 8" 24" 30" 36 427 48"
Mullite F00ILD x2000D 279008 30042226- $109.00 §124.00 $139.00 $155.00 $169.00 $180.00 $196.00
Lenipth
Mullite 1LOOLD x3000D 279009 30042227 $123.00 $153.00 $179.00 $210.00 $236.00 $251.00 $242.00
Length
Mullite 1.601.D. x3.000.D 279010 30042228 $152.00 $160.00 $198.00 $206.00 $226.00 §240.00 -
Length
Siltcon 1001D x1750D 279001 30003906- $69.00 $88.00 $101.00 $119.00 $143.00 $165.00 $200.00
Carbide Length
(Durav)
o MAXIMUM LENGTHQF APFL TUBES IS 48", EXCEPI STK. NO. 279010 MUST SPECIFY LENGTH

CAPP/USA ALSO OFFERS A COMPLETE ARRAY OF PROTECTION TUBES OVER 48” LONG -- JUST
ASK.
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THERMOCOUPLES
1 CAPP/USA
RIGHT - ANGLE THERMOCOUPLE ASSEMBLIES WITH
PIPE EXTENDED PROTECTION TUBES:

100 %%
CAPP/USA

COLD LEG LENGTH

e 5

~ HEAD TYPE

I

100 <56
MADE IN USA

ADUSTABLE FLANGE
[OFNINALY

HOT LEG LENGTH

* OUR ASSEMBLIES COME WITH A CARBON
STEEL PIPE.EXTENSION ON THE COLD - LEG
AND A SPLIT FLANGE ELBOW CONNECTING
IT TONFHE HOT - LEG.

THEPROTECTION TUBE IS ON THE HOT-LEG.

ORDERINGISEASY AND ONLY 2-STEPS:
1. SELECT YOUR S1OCK NO. FROM THE CHOICES BELOW:
2. SELECT AN QRTTON FROM THE 5 CHOICES ON THE NEXT PAGE.

To Fit Type Material | Max Max. 0.D. STOCK Initial For Each
Honeywell | Gauge i Element of Temp. | Length Of of NO. 12" Add’)
Model Tube ‘F Hot Leg Tube 6"
3B50B 14 Typel Carbon 1200° 120" 5407 | 278156 | S138.00 $9.00
5B508B Tyvpe K Steel 1200° 278157 [ $138.00 $9.00
3JAS0W 8 Type) Carbon 12007 1207 8407 | 278158 | $133.00 $7.00
Steel
3AS0D, Tyvpe) Cast 1400- 48" 1.62° 278159 | $136.00 $16.00
SAS0D Tyvpe K Iron 1600° 278160 | S139.00 $17.00
SAS0L Tyvpe K Nickel 1800° 1207 875" | 278165 | $269.00 $48.00
5AS0LA Type K Nickel 1800° 307 1.257 | 278166 | $289.00 $78.00
SAS52LA Type K 1800° 278167 | $419.00 $196.00
5B5SOLA 14 Type K Nickel 1800° 24" 75" 278168 | $289.00 $83.00

1-800-356-8000 PHONE

CAPP/USA
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CAPP/USA
RIGHT-ANGLE THERMOCOUPLE ASSEMBLIES WITH
PIPE EXTENDED PROTECTION TUBES: (CONTINUED)

ORDERING INFORMATION: (CONTINUED)

THERMOCOUPLES

To Fit Type Material Max. Max. 0.D. STOCK Initial For Each
Honeywell | Gauge | Element Oof Temp. | Length Of of NO. 12" Add ]l
Model Tube F Hot Leg Tube 6’
S5AS0P 8 Type K Resisteat 1850° 307 1" 278170 $209.00 $27.00
(446 SS)
S5A50PA Type K Resisteat 1850° 120” 840~ 278171 $173:00 $22.00
(446 SS)
SB50P 14 Type K Resisteat 1850° 24 s 278172 $215.00 $33.00
(446 SS) (19mm)
3BS0S Type 304 SS 12007 120™ 5407 278173 $144.00 $15.00
5B508 Type K 1800° 278174 $144.00 $15.00
3AS0M 8 Type | 1500° 278175 $174.00 $41.00
3B50M Type K Inconel 2200° 120” -840 278176 $174.00 $41.00
3B52M Type K 2200° 278177 $174.00 $41.00
SASOR Type K Sillramic 2450° 48" .938™ 278178 $165.00 $23.00
5BSOR 14 Type K Sillramic 2100° 48" 68T’ 278179 $150.00 $20.00
6GS0R - Type R Sillramic 2800° 48" 687 278180 $589.00 $129.00
7G50R Type S 2800° 278181 $589.00 $129.00
5BSIC 14 Type K Carbucouple 1800° 18° 1.06" 278182 $227.00 $35.00

SELECT AN OPTION FROMKEACH CHOICE BELOW:

CHOICE 1 -SELECT 1 TYPE OF HEAD:

GP:

CHOICE

2 -

GENERAL PURPOSE WITH A 1/2” NPT CONDUIT CONN. NO CHARGE
SC50: SCREW-COVER WITH*A)172” NPT CONDUIT CONN. $16.00
SC75: SCREW-COVER WITH A 3/4° NPT CONDUIT CONN. $16.00

MUST SRECIFY COLD-LEG LENGTH-...ADD $6.00 FOR EACH ADD'L 6"
MINIMUM LENGTH IS 12” & MAXIMUM IS 48” ...ADD $98.00 FOR

TYPE R OR S FOR
EACH ADD'L. 6",

CHOICE 3" MUST SPECIFY HOT-LEG LENGTH-

C€HOICE 4 -

AFC: ADJUSTABLE FLANGE FOR COLD-LEG. (OPTIONAL).
AFH: ADJUSTABLE FLANGE FOR HOT-LEG. (OPTIONAL).

MINIMUM LENGTH IS 12” & MAXIMUM LENGTHS
ARE LISTED BY STOCK NO. IN ABOVE CHART.

SELECT MOUNTING ATTACHMENT: OPTIONAL
$12.00
$12.00

1-800-356-8000 PHONE

1-800-356-3262 FAX 73
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THERMOCOUPLES
SPARE FLANGED ELBOWS & GASKETS
FOR ALL RIGHT - ANGLE T/C’S.

FLANGED ELBOWS:

FOR ALL ANGLE-TYPE THERMOCOUPLES.
USED TO CONNECT HOT-LEG & COLD-LEG

TUBES.
FITS ELBOW GASKET TO FIT
PIPE STOCK STOCK HONEYWELL
SIZES NO. PRICE NO. PRICE ELBOW GASKET
3/8" x 3/8” 278937 $66.00 278947 $2.49 30014194-9 30353400-1
3/8" x 1147 278940 $66.00 278947 $2.49 30014194-10 30353400-1
174" x 1/4” 278942 $69.00 278947 $2.49 30014194-8 30353400-1
1727 x 1147 278944 $66.00 278947 $2.49 30014194-7 30353400-1
1727 x 3/8” 278936 $66.00 278947 $2:49 30014194-6 30353400-1
1727 x 1127 273178 $66.00 278947 $2.149 30014194-5 30353400-1
347 x 1127 278945 $66.00 278946 $2.49 30014194-4 30353400-2
3/4" x 3147 278943 $66.00 278946 $2.49 30014194-3 30353400-2
1" x 120 278934 $79.50 278946 $2.49 30014194-2 30353400-2
"x 1™ 201691 $79.50 278946 $2.49 30014194-1 30353400-2

ALL FLANGED ELBOWS ARE CAST IRON.

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX
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THERMOCOUPLES

CAPP/USA HIGH TEMPERATURE THERMOCOUPLES:

—--- — IMMERSION LENGTH - |

PACKING

ALUMINUM OXIDE
PROTECTING TUuBE

CAPP / USA HIGH TEMPERATURE cARSUSA
ASSEMBLIES CONSIST OF ELEMENTS 2=
MADE OF EITHER TUNGSTEN, RHENIUM, —
OR IRIDIUM FOR EXTREMELY HOT MADE N USA

APPLICATIONS. ALL ASSEMBLIES HAVE
AN ALUMINUM-OXIDE PROTECTION TUBE.

ELEMENTS AND THEIR APPLICATIONS:

TUNGSTEN / TUNGSTEN+

26% RHENIUM OR

TUNGSTEN 26% RHENIUM-

TUNGSTEN 5% RHENIUM......... CHEMICAL REACTORS;
VACUUM FURNACES;
HIGH-TEMP. FURNACES.

THESE ELEMENTS CANNOT WITHSTAND EXTREME
VIBRATIONS OR SHOCK, AND CAN BE DAMAGED IF
EXPOSED TO METALLIC VAPORS, CARBON, OR FREE
OXYGEN.

78
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THERMOCOUPLES

CAPP/USA HIGH-TEMPERATURE THERMOCOUPLES
(CONTINUED)

ORDERING INFORMATION:

TO FIT
HONEYWELL STOCK PROTECTION MAX.
MODEL NO. ELEMENT TYPE TUBE DIMENSIONS  TEMP. °Fi
30692653-1 278467 * TUNGSTEN-74% TUNGSTEN 25" 1.D. X .38 O.D. 3350%
+26% RHENIUM. OPEN-ENDED TUBE
30692653-2 278491 * TUNGSTEN-74% TUNGSTEN 257 LD X 38" 0.D. 3350°
+26% RHENIUM. CLOSE-ENDED TUBE
(VENTED)
30691962-1 278492 > TUNGSTEN-5% RHENIUM- 25" 1.D. X .3830:D. 3350°
TUNGSTEN 26% RHENIUM. OPEN-ENDEDAUBE
30691962-2 278495 * TUNGSTEN-5% RHENIUM- 257 1L.D\ X 387 O.D. 3350°
TUNGSTEN 26% RHENIUM. CLOSE-ENDED TUBE
(VENTED)

MUST SELECT FROM THE FOLLOWING LIST OF IMMERSION
LENGTHS:

57,117, 177 23”, or 29”

FOR OTHER / SPECIAL F'WIMERSION LENGTHS, CONSULT CAPP AND
WE’LL MAKE IT TO SUN YOUR NEEDS.

EXAMPLE STOCK NO.: 278467-23".

* SPECIAL>MUST CONSULT CAPP/USA FOR PRICING--DUE TO THE
EVERYDAY CHANGES OF THE PRICE OF PRECIOUS METALS.

1-800-356-8000 PHONE ~ CAPP/USA  1-800-356-3262 FAX 79




THERMOCOUPLES
CAPP/USA HIGH TEMPERATURE THERMOCOUPLES
(CONTINUED)

REPLACEMENT TUBES & ELEMENTS FOR
HIGH TEMPERATURE THERMOCOUPLES

REPLACEMENT PROTECTION TUBES:

STOCK NO.
TUBE MOUNTING
TUBE LENGTHS MAT'L. DIMENSIONS | THREAD FOR
CONSTRUCTION (IN INCHES) OF TUBE OF TUBE (IN NPT) TUNGSTEN
RHENIUM
Open End *277424
Closed End-Vented 5,11, 17. 23 OR 29~ ALUMINUM 0.D.=38" 2" *277425
Closed End-Not SELECT-A-LENGTH. OXIDE 1.D.=25" NPT. -
Vented
REPLACEMENT ELEMENTS:
STOCK
TYPE NUMBERS
Tungsten 5% Rhenium-Tungsten 26% *27742%
Rhenium , —> MUST SPECIFY INSERT LENGTH.
Tungsten-74% Tungsten 26% Rhenium * 277431

ALL ELEMENTS SUPPLIED"WITH ALUMINUM -
OXIDE INSULATORS.

*PLEASE CONSULT CAPP/USA FOR PRICING.

1-800-356-8000 PHONE 1-800-356-3262 FAX

CAPP/USA
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THERMOCOUPLES

CAPP/USA VAT, VESSEL, POT TYPE
THERMOCOUPLES: 2555

TO FIT HONEYWELL SERIES: 3A70A, 5A70A,
3A71A,S5A71A :
fa—————— - COLD LEG LENGTH 100 %
I , A g MADE IN USK
I cf \Y, ¢ THESE T/C'S ARE PRIMARWY
sy B Vo £ : : —5 N USED IN VATS, VESSELS,OR
, Eg; 2 v POTS WHICH ARE PRODUCING
T v ExTENSION PIFE 2 STEEL, ALUMINUN OR OTHER
' 7, N (7 HOT OR MOLTEN\LIQUIDS
! ;//A N
! % 5 ATHPE IR FLANTE

H 17 e 0.0. SILICON CaRRIDE

o i 17

NA 5/1 2

E s

]

PROFECIING TUBE LENGTH —— T —J
{HOT LEG) (67)
ANGLE TYPE STRAIGHT TYPE

TYPE JSTOCK NO.: 277564 — SEE TABLE BELOW TYPE J STOCK NO.: 277561 — SEE TABLE BELOW
TYPE K STOCK NO.: 277565 — SEE TABLE BELOVY TYPE K STOCK NO.: 277563 — SEE TABLE BELOW
- MANX. TEMP. RATING: 1400°F/TYPE J. - MAX. TEMP. RATING: 1400°F/TYPE J.
- MANX. TEMP. RATING: 2400°F/TYPE K. - MAX. TEMP, RATING: 2400°F/TYPE K.
- PROTECTION TUBE 0O.D.: 1.75". - PROTECTION TUBE Q.D.: 1.75".

SELECT YOURSTOCK NO. ABOVE & YOUR OPTIONS BELOW:

CHOICE I, ASELECT HOT-LEG LENGTH:

STOCK NO.

TYPE J TYPE K EACH
S24: 24" STRAIGHT-TYPE ....... 277561-24 277563-24 $269.00
$30; 30™ STRAIGHT-TYPE ... .... 277561-30 277563-30 $283.00
S36. 36" STRAIGHT-TYPE ....... 277561-36 277563-36 $308.00
AR2: 12 ANGLE-TYPE ........ . 277564-12 277565-12 $229.00
AlS: 18" ANGLE-TYPE .......... 277564-18 277565-18 $248.00
A2di: 24" ANGLE-TYPE .......... 277564-24 277565-24 $275.00
A30: 30" ANGLE-TYPE .......... 277564-30 277565-30 $293.00
Al6: 36" ANGLE-TYPE .......... 277564-36 277565-36 $309.00

CONTINUED NEXT PAGE

|
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THERMOCOUPLES

CAPP/USA VAT, VESSEL. POT TYPE THERMOCOUPLES:
(CONTINUED)

CHOICE 2 - SELECT COLD-LEG LENGTH:

CL12: 12" STANDARD
CL18: 18" $8.00 FOR ANGLE-TYPES ONLY
CL24

T 247 $14.00

CHOICE 3 - SELECT TYPE OF HEAD:
SC50: SCREW-COVER WITH A 1/2” NPT CONDUIT CONN. $16.00
SC75: SCREW-COVER WITH A 3/4” NPT CONDUIT CONN, $16.00
GP50: GENERAL-PURPOSE WITH A 1/2” NPT CONDUIT CONN. NO CHARGE

CHOICE 4 - CONDUIT OUTLETS:

T:  TOP CONDUIT OUTLET  NO CHARGE
R:  RIGHT CONDUIT OUTLET NO CHARGE
L:  LEFT CONDUIT OUTLET  NO CHARGE
\L HOT-LEG LENGTH
EXAMPLE STOCK NO.: 277561-24”-SCS0-T.
EXAMPLE PRICE: $285.00

STOCK-UP ON SPARE PROTECTION TUBES
FOR THESE T/€’S ON THE NEXT PAGE!
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THERMOCOUPLES

CAPP/USA SPARE REPLACEMENT PROTECTION
TUBES FOR VAT, VESSEL, & POT TYPE
THERMOCOUPLES:

\\\\\\\% SILICON-

CARBIDE
N TUBE.

METALRAMIC
TUBE.

SELECT YOUR"STOCK NO. AND TUBE LENGTH:

SELECT - A- LENGTH

Material Tube Thdead Tube Type Stock
Of Tube Dimensiong [\, Conn. Construction No. 2" 18" px 3o 36" 48"
Npt.
Silicon- 10X I'9S . Closed- Ended 271570 $79.00 $99.00 $109.00 $139.00 $164.00 $314.00
Carbide LD, OD. Tube With To Fit
Collar At Honeywell
Open-End. 30351533
Silicgh- 1.0X 175 - Molded-Tube 277569 $224.00 $231.00 $249.00 $265.00 $461.00 -
Carbide 1.D. OD. With Collar At To Fit
Open-End. Honeywell
373080
Silicon- 563X 15 " Molded-Tube 277568 $269.00 $397.00 - - -
Carbide LD. OD. To Fit
Honeywell
30373079
Metalramic 625X 875 314 Closed-Ended 277566 $261.00 $312.60 $405.00 $599.00 $620.00 -
(Metal ILD. O.D. To Fit
Ceramic) Honeywell
30362976
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THERMOCOUPLES

CAPP/USA HIGH-SPEED THERMOCOUPLES WITH
PIPE EXTENSIONS AND PRESSURE TIGHT WELLS:

100 %
CAPP/USA

100 /%
MADENN{USA

ORDERING IS EASY AND ONLY 2-STEPS:
1. SELECT YOUR STOCK NO. FROM THE CHOICES BELOW.
2. SELECT AN OPTION FROM THE 3 CHOICES BELOW,

Matching Well  Selection
To Fit Wire Element Max. STOCK Well Stock No. Well Stock No.
Honeywell | Gauge Type Temps NO. For For
Model Single Element Duplex
Element
1D37A 20 Type T S30°F 279088 279067 279069
279064 279054
3D37A 20 Type,3 1000°F 279092 279045 279061
SD37A 20 Type K 1200°F 279096 279050 279044
279069
3B37A i4 T¥pe J LIS0°F 279098 279054
SB37A 14 Type K 1200°F 279102 279061
279044
Stock Initial 12" Addl. 6" Stock Initial 127 Addl. 6”
No. (Single Element) Lengths No. (Duplex Lengths
Element)
279088 $47.00 $8.00 279088 $89.00 $14.00
279092 $47.00 $8.00 279092 $89.00 $14.00
279096 $49.00 $9.00 279096 $95.00 $16.00
279098 $47.00 $8.00 279098 $89.00 $14.00
279102 $49.00 $9.00 279102 $95.00 $16.00
| SFLECT AN OPTION FROM EACH CHOICE:

CHOICE 1-SELECT 1 TYPE OF HEAD:
GP: GENERAL PURPOSE WITH A 1/2” NPT CONDUIT CONN. $27.00

SC50: SCREW-COVER WITH A 1/2” NPT CONDUIT CONN. $38.00
SC75: SCREW-COVER WITH A 3/4” NPT CONDUIT CONN. $38.00
SC75D: SCREW-COVER WITH A 3/4” NPT CONDUIT CONN,,

FOR DUPLEX ELEMENTS. $38.00

CONTINUED ON THE NEXT PAGE
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_THERMOCOUPLES

CAPP/USA HIGH-SPEED THERMOCOUPLES WITH PIPE
EXTENSIONS AND PRESSURE TIGHT WELLS:
(CONTINUED)

ORDERING CHOICES: (CONTINUED)

CHOICE 2 - SELECT PIPE CONNECTIONS:
N35: CARBON-STEEL NIPPLE 3.5 (8.9cm) $ 6.00
N4: CARBON-STEEL NIPPLE 4” (10.2cm)  $ 6.00
N6: CARBON-STEEL NIPPLE 6” (15.2cm) $ 6.00

N8: CARBON-STEEL NIPPLE 8” (20.3cm) $ 9.00
N10: CARBON-STEEL NIPPLE 10” (25.4cm) $ 9.00
LU35: NIPPLE & UNION CONN. 3.5” (8.9cm) $22.00
U4: NIPPLE & UNION CONN. 4” (10.2cm) $22.00
U6: NIPPLE & UNION CONN. 6” (15.2cm) $22{00
U8: NIPPLE & UNION CONN. 87 (20.3cm) ,$24.00
Ul10: NIPPLE & UNION CONN. 107 (25.4cm\$24.00

CHOICE 3 - DO-IT-YOURSELF ELEMENT LENGTH:
MUST SPECIFY ELEMENT LENGTH BY FOLLOWING
THIS PROCEDURE AND EXAMPLE:

* PIPE NIPPLE LENGTH = 6" PLUS(+)

* WELL LAG = 2” PLUS(+)

* WELL IMMERSION LENGTH = 5.5 PLUS(+)

* DESIGN CONSTRUCTION = 2” EQUALS(=)
ELEMENT

LENGTH = 15.5”

NOTE: T/C WELLS SOLD SEPARATELY - SEE NEXT PAGE FOR WELLS

ELEMENT LENGTH

EXAMPLE STOCK NO.: 279088-SC50-N4-18”
EXAMPLE PRICE: $99.00
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THERMOCOUPLES

CAPP/USA WELL SELECTION FOR HIGH-SPEED
THERMOCOUPLES WITH PIPE-EXTENSIONS:

THREAD ALLOWANCE 100 |

LAG 1 0.75 4

WRENCH

[* INSERTION LENGTH —————==

g S

1.0. \—

ALLOWANCE

STRAIGHT-RRILLED
oo. - o “E@'ﬁ@ HEX HEAR_WELL
n | AR

NPT
MOUNTING THREAD

CHOICE 1-SELECT YOUR WELL TYPES

|_1.00 LAG | 0.75 ) WRENCH

THREAD ALLOWANCE

INSERTION LENGTH

1 X

ALLOWANCE

TAPERED-DRILLED

s T HEX HEAD WELL
AN RSN RN SR RN T

0.0. _— - = - - _— . )
ﬁxw it M”:—% TR wer

1.D.
¥ NPT
MOUNTING THREAD
STOCK TYPE I.D. X 0.D. (N.P.T.)
NO. OF WELL WERT.LL DIMENSIONS THREADS

279045 STRAIGHT 0.260 x 0.50 347
279050 STRAIGHT 0.260 x 0.50 1"
27904 STRAIGHT 0.385 x 0.766 RIZ N
279061 STRAIGHT 0.385 x 0.766 1™
279064 TAPERED 0.260 x 0.625 34
279067 TAPEREND 0.260 x 0.623 1"
279069 TAPERED 0.385 x 0.766 1"
279044 ROUNB. 0.385 x 0.766 114"

CHOICE 2 - SELECT ANSERTION LENGTH:
25:  2.5” INSERTION,LENGTH
45: 4.5 INSERTIONLENGTH
75: 7.5 INSERTION LENGTH

10.5" INSERTION LENGTH
13.5”° INSERTION LENGTH

S{l

|

0
s

Well Well Lengths: Adder for 2" & 3" Lags

Stock No. | 2 1R 41/2" 71/2" 10 172" | 13 12 2" Lag 3" Lag Comments
279045 $98:00 | $125.00 | $157.00 | $175.00 | $255.00 $20.00 $29.00 I). ALL PRICES
279050 $9000 | $125.00 | $157.00 | $175.00 | $260.00 $20.00 $29.00 ARE BASED
279054 $106.00 | $131.00 | $170.00 | $219.00 | $260.00 $20.00 $29.00 ON 316 S.8S.
279061 $106.00 | $131.00 | $170.00 | $219.00 | $260.00 $20.00 $29.00 WELL MATL.
279063 $106.00 | $131.00 | $170.00 | $219.00 | $260.00 $20.00 $29.00 2). ALL PRICES
279067 $106.00 | $131.00 | $170.00 | $219.00 | $260.00 $20.00 $29.00 ARE BASED
279069 $106.00 | $144.00 | $170.00 | $219.00 | $341.00 $20.00 $29.00 ON A I LAG.
279044 $106.00 | $144.00 | $166.00 | $205.00 | $296.00 $24.00 $36.00

CONTINUED ON NEXT PAGE
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THERMOCOUPLES

CAPP/USA WELL SELECTION (CONTINUED)
CHOICE 3-SELECT WELL MATERIAL:
B: BRASS H: HASTELILOY-C OR B
SS: 316 STAINLESS STEEL 1: INCONEL
C: CARBON STEEL N: NICKEL
M: MONEL IY: INCOLOY

(ALL WELLS SUPPLIED IN 316 STAINLESS STEEL)
CONSULT CAPP/USA FOR PRICING ON WELLS IN OTHER MATERIALS.
CONSULT CAPP/USA FOR ANY WELL MATERIALS NOT SHOWN IN THIS TABLE.

CHOICE 4 -SPECIFY LAG LENGTH OR NO LAG:
MAXIMUM LAG LENGTH IS 9.5”
LAG LENGTHS ARE AVAILABLE IN 0.5” INCREMENTS.

CAPP/USA SLIM-JIM SABREFOOD THERMOCOUPLES
FOR FOOD PROCESSORS / MANUEACTURERS:

THE SLIM-JIM SABREFOOD THERMOQCOUPLE SENSES THE INTERNAL
TEMPERATURE OF FOODS. THE SLIM-JIM ALSO/PROVIDES A BROAD AND IDEAL
TEMP. RANGE OF -30°IF TO 500°F.
4100 %
CAPP/USA
SPECIFIED INSERTIONULENGTH

::} .125" DIAMETER pROBE —— 700 %

MADE IN USA
ORDERING INFORMATION:
To Fit SR NG STK. NO. STK. NO. For I.ength Type Of
Honeywell Flement Eoy For 8" Inscrtion or End
Modecl Type L' Ifsertion 6" Insertion Length Extension  Connection
Length Length Cable
30689939-4,6".8 J 279458 $319.00 279462 $319.00 279467 $319.00 15 None
30689939-47,6".8" J 279459 $337.00 279463 $337.00 279468 $337.00 I3 Quick Conn.
30363763-4",6",8" N 279456 $325.00 279460 $325.00 279468 $325.00 15 Nuone
30363763-4",6".8" i 279457 $329.00 279461 $329.00 279465 §329.00 15 Quick Conn,

NOTE: CASBEE EXTENSIONS ALSO AVAILABLE IN 5° AND 10° LENGTHS - JUST ASK US.

1-800-356-8000 PHONE  ~~ CAPP/USA  1-800-356-3262 FAX 87




THERMOCOUPLES

CAPP/USA SANITARY RTD’S and THERMOCOUPLES

FOR THE FOOD, DAIRY, & PHARMACEUTICAL INDUSTRY

The 3-A line of CAPP sanitary thermocouple and RTD
probes offers an unmatched combination of
construction, integrity and operating performance.
These temperature sensing probes were designed
especially for the food, beverage and pharmacettigal
industries and are in full compliance with safilary
standards established by the 3-A Sanitary Standards
Council Tor dairy equipment. Platinum RKRDs are
offered in a choice of Reference (.003923Q/Q/°C ) or
DIN (.00385Q/Q/°C) temperature.Coefficients and
have a emperature range of -3203F18 900°F.
Thermocouple units are offerdd it J, K, T and E
calibrations with temperatdrcN\ranges covering 32°F to
2300°F.

Imperfection-free{Surfaces

All product copfacysurfaces are fabricated from
stainless steel which conforms to AISI and ASTM
quality standards. The sheath and sanitary cap are
preciselY jotned to the lagging cxtension component

100 %
CAPP/USA

100 %
MADE IN USA

. Meet the requirements of 3-A
standard #09307.

. Unmafched RTD stability. Less than
0.03 “CShift per vear.

* _(lompatible with recorders.
egnlrollers and most other readout
instrumentation.

' Mechanically and electrochemicaily
polished to assure imperfection-free
surfaces.

. asily cleaned in place.

. Ladish. Cherry-Burell. Alfa-Laval or
Alloy Products Corp. sanitary cap
fittings.

. Replacement probes for older bulb
and capillary systems.

which is fabricated to extremely tight tolerances by a
unique process engincercd by CAPP. The sheath, cap
and 1/47 radius are then ground and polished to a No. 4
finish to assure that there are no pits. folds or crevices.
The surfaces of the CAPP sanitary probe are virtually
free of sites for bacterial growth and corrosion.

CAPP can supply probes utilizing sanitary caps as
manufactured by Tri-Clover. Cherry-Burrell, Alfa-Laval
or Alloy Products Corporation.

Epoxy Coated Connection Head

A variety of connection head options is available.
Howeier, the standard CAPP sanitary probe unit has a
large 3.757 connection head which is epoxy coated to
withstand caustlic washdown and to make cleaning
easier and lower in cost. A terminal block is mounted
inside the connection hcad for clectrical connections.
The conduit connection is 3/47-14 NPT although 1/2"-
14 NPT connections are available upon special order.

SEE FOLLOWING PAGES FOR SPECIFICATIONS AND COMPLETE
ORDERING INFORMATION.
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THERMOCOUPLES

CAPP/USA SANITARY RTD’S and THERMOCOUPLES 1
PROBES WITH BEVEL SEAT FITTINGS
r s - r—:-r—s S i'—-w———A - -~~!
— :

: J_ﬂ'
EAe %G DM
Sugarm
ieg st
58"
i A S
! Ed b 00T rerLE )
' (300 SERES SST) —ir T
L ore nwr— L CONNECTION HEAG {300 SERES 55T
FOA 12PROVED
£P0rY CCATING
PLATINUM RESISTANCE TEMPERATURE THERMOCOUPLE TEMPERAJURE DETECTORS
DETECTORS 315211 SANITARY THERMOECOUPLE $240.00*
315198 SANITARY PROBE $288.00* “A" SHEATH LENGTH_{Indnfhes - 3™ minimum)*
“A" SHEATH LENGTII (In inches - 3" minimum)* CONNECTIONHEAD
CONNECTION HEAD E - Industriahsize epoxy coated
E - Industrial size cpoxy coaled O - Othcnfplease specify)
O - Other (please specify) N- No corhection head. (3 o_f Teflon Insulated
N - No connection head. (3" of Teflon ledds exit cpoxy sealed nipple.)” —
insulated 1eads exit epoxy sealed CAP MANUFACTURER (TUBE SIZE)**
nipple.)* Specify tbe in 1™, 1 1427, 27,2 1/27, 3", or 4"
CAP MANUFACTURER (TUBE SIZEy** sizes
Specify tube in 1™ 1 1727, 27, 2 127, 3", A - Alloy Products (16A)
or 47 ;izes C - Cherry-Burrell (16A-14)
A - Alloy Products {16A) L - Alfa-Laval (16A)
C - Cherry-Burrell (16A-14) T - TriClover (164)
L - Alfa-Laval (16A) THERMOQCOUPLE CALIBRATION
T - Tri-Clover (16A) ] - lron/Constantan
PLATINUM SENSING K - Chromel/Alumel
ELEMENT DESIGNATION T - Copper/Constantan
| - 100 ohms = 0.1 Referdnee E- C.hro.mcl/Con,\mnmn
3 _ 100 ohms £ 0.1 DN THERMOCOUPLE JUNCTION
3 - 200 ochims £ 0.2 Refémence i U - Ungrounded G ~ Grounded
4- 200 ohms = 0 DIN hJ v |w|- ¥
5 ~ Other (pleaSe, specify) 315211 3172 E T2 K G =Example Stock No.: $260.00
1L - -
315198 312 E Ti2") 1 = Exanipl€)Stock No.: $308.00

NOTE: For special configurations or materials, please contact
CAPP.

* ADD $1.00 FOR EYERYJINCH OF SHEATH
LENGTH OVER 3™

* SUBTRACT $60.00 FROM PRICE IF /_""""”“"
ORDERED{WITH NO CONN. HEAD. ‘

** TUBE ADDERS:

2" TUBE ADD $20.00

2 1{2%TUBE ADD $52.00

37 TUBE ADD $97.00

4% TUBE ADD $249.00
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THERMOCOUPLES

CAPP/USA SANITARY RTD’S and THERMOCOUPLES

SPRING-LOADED PROBES AND THERMOWELLS

SPRING-LOADED RESISTANCE
TEMPERATURE DETECTORS

315167 SANITARY PROBE $185.00

“X" THERMOWELL. LENGTH
10 1/87 Inches $69.00

11 7/8” Inches $80.00

13 187 Inches $120.00

CONFIGURATION OPTIONS
T - Sensor with thermowell (as shown),
316 st steel

(No adder)
I = Sensor with retrofit adaptor nut to fit
specitied thermowell. (No adden)

S - Sensor with mipple but without thermowell.

PLATINUM SENSING ELEMENT
DESIGNATION

1 = 100 ohms = 0.1 Reference

2~ 100 ohms = 0.1 DIN

3 - 200 ohms = 0.2 Reference

4 - 200 ohms = 0.2 DIN

3 = Other (please specify)

4
h |

NOTE: The CAPP Retrofit Adaptor Nut
A special step-down adaptor

allows fast and easy retrofitting of
new sensors to older bulb and
capillary systems. The step-down
adaptor (315157) is essentially a
diameter reduction nut which allows
the precise mating of CAPP
spring-loaded probes with in-placg
Anderson or Taylor manufactured NOS.T3(%%'1(57
thermowells as are generally

used for bulb and capillary-gpplications.

1-17-18 UNEF
K]

SPRING-LOADED THERMOCOUPLE
TEMPERATFURE SENSORS

315167 10 1:8 T | = Example Stock No.: $254.00

. e~

315184 SANTTARY THERMOCQUPLE $130.00

X THERMOWELL LENGTH

1041/8” Inches $69.00

11 7/8 Inches $80.00

13 178" Inches $120.00

CONFIGURATION OPTIONS

T - Sensor with thermowell (as shown). 316 st.
steel.

S - Sensor with nipple but without thermowell.
(No adder)

| - Sensor with retrofit adaptor nut to fit

specified

thermowell. (No adder)

THERMOCOUPLE CALIBRATION

J - lron/Constantan

K - Chromeil/Alumel

T - Copper/Constantan

E - Chromel/Constantan

i THERMOCOUPLI: JUNCTION

U - Ungrounded G - Grounded

v

- 4 h

315184 1018 T K

G = Example Stock No.: $199.00

é
300 SEAES SST

~—— CONNECTICH HEAD
FCA APPROVED
EPCxyY COANING

L 14 NPT PIPE NPPLE

= GROWNG 410 PQLISHED RRFACE
FREE FROM PITS
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THERMOCOUPLES

100 %
CAPP/USA

100 “%
MADE IN USA

75— ¥ -0.0
PEEL SHEET

CAPP/USA STICK-ON SURFACE
THERMOCOUPLES

75 « -

L__ ~
Z) — {

WITH ADHESIVE i ADHESIVE SURFACE
QI 7 MAX.
((ESS PEEL SHEET)

CARRIER
/_ /— LEAD WIRE

f
37 U St > & DT Em—
+30 —_— e
le— .75 36.0 0 .017 MAX
WITHOUT ADHESIVE

Now Available with Pressure Sensitive Adhesive! Low Mass, Flexible, Insulated, Fast Response, Rugged
Construction.

Low cost, versatile CAPP stick-on thermocouples can be used for a wide variety of surface temperature
measurements. The thermocouple is embedded in a paper-thin laminate intended for surface applications. CAPP
stick-on thermocouples are available with factory applied pressure sensitive adhesive. You may also purchase
them without pre-applied cement so that you can select the adhesive best suited for your application.

Without With

Adhesive Adhesive Positive Lead Negative
Stock No. Each Stock No. Each ANSI TC Positive Lead Color Lead (Red)
ORDERING INFORMATION:

315462 $1280 315468 $14.00 E Chromel Purple Constantan
315463 $12.80 315469 $14,00 T Copper Blue Constantan
315465 $12.80 315470 $14.00 K Chromel Yellow Alume!
315467 $12.80 31547 $14.00 J Iron White Constantan
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THERMOCOUPLES

CAPP/USA HEAVY-DUTY INDUSTRIAL
THERMOCOUPLE SURFACE SENSOR

This CAPP series of HEAVY DUTY surface
sensors provides a practical method for measuring
surface temperatures in areas where this type
device may be subjected to abuse during service.
These sensors can be bolted or clamped into
place on a fiat surface. Mounting plates can be
formed to mate with special radius on request.

STOCK NO. 315500

Specifications:

Operating Temperature Range Insulation Resistance
Type K 0°C to 1260°C (32°F to 2300°F) The insulation resistance betwgen outer sensor
Type T -184°C to 372°C (-300°F to 700°F) insulation clamped between two metal plates and
Type J 0°C to 760°C (32°F to 1400°F) the commoned lead wireis’ 50 megohms with 50
Type E 0°C to 871°C (32°F to 1600°F) Volts DC applied to @dry sensor at room
temperature.

Accuracy (ASTM-E-644)
Per standard limits of error as stated in ANSI
MC96.1 (1975) Lead Wire

. #20 AWG, stranded thermocoupie conductors,
Time Response fibergtass insulated.
8 seconds (Ungrounded). 5 seconds (Grounded)
for the sensor to reach 63.2% of a step change in Motinting
temperature in water flowing at 3 feet per second Sénsor can be bolted, clamped or welded into
transverse to the sensor. place.

(ASTM-E-644)

ORDERING INFORMATION: EACH: $49.75 /\
315500-J-G 36 INGH

LEADWIRES
‘—__ G: GROUNBED JUNCTION STANDARD

U: UNGROUNDED JUNCTION

THERMQCOUPLE TYPES
J. K, TeanE

— STOCK NO.
SAMPLE STOCK'NO.:
315500-J-G
1.0
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THERMOCOUPLES
cASSJ%a  CAPP/USA BUTT-BONDED FOIL THERMOCOUPLES ISO 9001 CERTIFIED
STYLE A —n—

3

100 % [ 0 —f
MADE IN USA

|
I o4 [
| S—— M r l
— 16« 0
P
00T COLOR CODED
LEAD R18BONS l
THERMOPLASTIC
ADHISIVE FILM
SUTT BONDED
POLYIMIDE FitM JUNCTION

CARRIER FRAME

sLow mass provides accuracy, fast response:

Thin foil thermocouples, with butt bonded junctions, provide accurate, fast response sensors far surfaceltemperature measurements. Thin, flat
junctions and filaments result in the sensor having the ruggedness, flexibility, compliance, and hangling*ease characteristics of foil grids. They
are available in a free filament style with removable carrier and in @ matrix type with sensor embeddgd in paper thin laminate. Thermocouple
grade materials are used throughout to assure accuracy. Thin foil, 0.0002" and 0.0005" thick,.gives, extremely low mass and thermal inertia.
Thin, flat junctions and filaments provide maximum thermal coupling to the mounting surfaee. Efrors caused by thermal conduction between
junction and leads are negligible, since the length to thickness ratio of filaments ranges.frqm’500:1 to 2,000:1.

*Thin junction good thermal contact:

A special butt bonding method produces thermocouples with no increase in thickness‘or mass at the junction. Location of the junction is
definite and concise, essentially at right angles to the plane of the foil, not spread’put.

*Applied easily to any surface with variety of adhesives very versatile:

CAPP Foil Thermocouples of the free filament style are intended for applicatien with various ceramic cements and flame or plasma sprayed
ceramic coatings, although more conventional cements may also be used\For handling ease, the free filament styles are supported on a
temporary carrier of polyimide film. The polyimide film is tough, flexibley.ahd dimensionally stable. It is exceptionally heat resistant and inert.
Portions of the carrier can be easily cut away with scissors or knife/ The foil sensor is fastened to the polyimide film carrier at one or two
points only by a thermoplastic adhesive. During installation, the'carrier can be peeled from the sensor or released by the application of heat.
Although intended to be removed, all or part of the polyimideledyrier, due to its heat resistance and inertness, may be left in the sensor
installation with little or no loss in thermacouple performance. The carrier will withstand the prolonged heating at 600-750°F required for the
curing of most ceramic cements. [t will nat melt or buzp\and higher temperatures, especially above 1,000°F, merely result in harmiess
decompasition of the film. Grounded junctions have_respense times in the 1 to 5 millisecond range.

*Economical use with standard readout equipment

Modern procedures utilized in manufacturing GAPP*Foil Thermocouples result in low-cost, highly efficient units that have a wide variety of
laboratory applications. Because these thermecguples can be used with any standard readout equipment, the purchase of additional
equipment is not necessary.

sPrefabricated and ready to use savestime:

CAPP Foil Thermocouples of the matrixstyle are prefabricated and ready to use. They have the foil sensor embedded in a paper thin laminate
of glass-reinforced, high temperature polymer and are intended for surface application by adhesive bonding. Thin and flexible, they can be
bonded to flat or curved surfaces. Low thermal inertia results in exceptionally fast response for an ungrounded thermocouple: 10 milliseconds -
for 63% response to step change when properly bonded.

*Maximum heat resistancg provides long service life:

The polymer used in tie?matrix laminate, which limits the life of the unit at elevated temperatures, has been selected for maximum heat
resistance and electticalproperties. Recent developments in polymer science make it possible to obtain a life of many thousand hours at
500°F, hundreds af‘hours at 600°F, tens of hours at 700°F, and short time excursions to 800°F.

Adhesive
Material: Thermocouple Foil Application

Stock No. Style and Leads Thickness Leads Temperature Range® Notes Price
ORDERING\)NFORMATION:

315348 A Chromel/Alumel Type K 0.0002 0.001 x 0.03 -320-1,500°F See NOTE 1 $19.50

315350 A Chromel/Alumel Type K 0.0005 0.002 x 0.03 —320-1,500°F See NOTE 1 $1750

315356 A Chromel/Constantan Type E 0.0002 0.001 x 0.03 -320-1,200°F See NOTE ) $19.50

315357 A Chromel/Constantan Type E 0.0005 0.002 x 0.03 -320-1,200°F See NOTE 1 $17.50

315358 A Copper/Constantan Type T 0.0002 0.001 x 0.03 -320--700°F See NOTE 1 s1ss0  cont.
315359 A Copper/Constantan Type T 0.0005 0.002 x 0.03 -320-700°F See NOTE $1750

315360 B Chromel/Alumel Type K 0.0002 6.001 x 0.03 ~320-1,500°F See NOTE 2 $19.50 ’
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THERMOCOUPLES

100 %
CAPP/USA

100 %
MADE IN USA

STYLEB

CAPP/USA BUTT-BONDED FOIL THERMOCOUPLES 1SO 9001 CERTIFIED

DOT COLOR COOiD
LEAD T1BBONS

OLYIMIOE LM / //
CARRIER FRAME / \Z
SUTT BONDED THERMOPM ASTIC

(cont.)
STYLED N
VL
=g té——l* T,
T T ]
s Ji—u:l»
. [—m MAX
l
" STYLE C
0 — 17 b— I
l

L

’L ¢

= —— ]
OOT COLOt CODED
LEAD MIBBONS

POLYDMIDE FiM /

CARRIER FRAMS /
BUTT BONDID \Z THERMOPLASTIC

JUNCTION ADKESIVE i, JUNCTION ADHESIVE Fitm
Adhesive
MaterialyThermocouple Fail Application
Stock No. Style and, Leads Thickness Leads Temperature Range* Notes Price
ORDERING INFORMATION: (cont.)
315361 B Chrgmel/Alume! Type K 0.0005 0.002 x 0.03 —320-1,500°F See NOTE 2 $12.50
315363 B Chromel/Constantan Type E 0.0002 0.001 x 0.03 -320-1,200°F See NOTE 2 $19.50
315365 8 Chromel/Constantan Type E 0.0005 0.002 x 0.03 -320-1,200°F See NOTE 2 $17.50
315366 B Copper/Constantan Type T 0.0002 0.001 x 0.03 -320-700°F See NOTE 2 $19.50
315367 B Copper/Constantan Type T 0.0005 0.002 x 0.03 -320-700°F See NOTE 2 $17.50
315368 T Chromel/Alumel Type K 0.0002 0.001 x 0.03 -320-1,500°F See NOTE 2 $19.50
315369 C Chromel/Alumel Type K 0.0005 0.002 x 0.03 -320-1,500°F See NOTE 2 $12.50
315483 [ Chromel/Constantan Type E 0.0002 0.001 x 0.03 -320~1,200°F See NOTE 2 $19.50
315484 C Chromel/Constantan Type E 0.0005 0.002 x 0,03 ~320-1,200°F See NOTE 2 $17.50
315485 [ Copper/Constantan Type T 0.0002 0.001 x 0.03 -~320-700°F See NOTE 2 $1850
315486 [ Copper/Constantan Type T 0.0005 0.002 x 0.03 -320-700°F See NOTE 2 $11.50
315487 D ChromelfAlumel Type K 0.0002 0.001 x 0.03 ~320-500°F continuous See NOTE 3 $26.00
600°F 600 hrs. 700°F 10 hrs.
315488 D Chromel/Constantan Type E 0.0002 0.001 x 0,03 -320-500°F continuous See NOTE 3 $26.00
600°F 600 hrs. 700°F 10 hrs.
315489 D Copper/Constantan Type T 0.0002 0.001 x 0.03 —320-500°F continuous See NOTE 3 $26.00
600°F 600 hrs. 700°F 10 hrs.
94  1-800-356-8000 PHONE CAPP/USA 1-800-356-3262 FAX
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100 %

CAPP/U
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(cont.)

100 %
MADE IN USA

STYLEE

COL08 COO%D
INSULATED LEADS

BUTT SONDED MATRIX

JUNCTION

STYLEF

THERMOCOUPLES

CAPP/USA BUTT-BONDED FOIL THERMOCOUPLES I1SO 9001 CERTIFIED 1

coton cooto MATRIX BUTTRONDED
IMSULATED LEADS INETION
L] |
| — 10 v A S
o ==C . | sm— > - o I 2
| I l L1 1] 1
— 3 —4.1:‘» l —1 '0‘-
[
s B I Y ]L 18 —d
005 MAX | | 005 MAX
—_—  —— [ —< > e [
T T
Adhesive
Material: Thermocouple Foil Application
Stock No. Style and Leads Thickness Leads Temperature Range* Notes Price
ORDERING INFORMATION: {cont.)
315490 £ Chromel/Alumel Type K 0.0005 €30 {0,010, dia.) Fibergiass —320-500°F continuous See NOTE 3 $26.00
Insufated, Fiberglass 600°F 600 hrs. 700°F 10 hrs.
Overbraid
315491 E Chromel/Constantan Type E 0.0005 #30 {0.010 dia.} Fiberglass —-320-500°F continuous See NOTE 3 $26.00
Insulated, Fiberglass 600°F 600 hrs. 700°F 10 hrs.
Overbraid
315492 E Copper/Constantan Type T 0,0005 #30 {0.010 dia.) Fiberglass -320-500°F continuagus See NOTE 3 $26.00
Insulated, Fiberglass 600°F 600 hrs. 700<F 10 hrs.
Overbraid
315493 F Chromel/Alumel Type K 0.0002 #36 (0.005 dia.) Fiberglass -320-500°F continuous See NOTE 3 $38.00
Insulated, Fiberglass 600°F 600 hrs, 700F 10 hrs.
Overbraid
315494 F Chromel/Constantan Type,E 0.0002 #36 (0.005 dia.) Fiberglass —320-500°F continugus See NOTE 3 $38.00
Insulated, Fiberglass 600°F 600 hrs. 700°F 10 hrs.
Overbraid
315495 F Copper/Constantan Type T 0.0002 #36 (0.005 dia.} Fiberglass -320-500°F continuous See NOTE 3 $38.00

Insulated, Fiberglass
Overbraid

B60O°F 600 hrs. 700°F 10 hrs.

Temperature Range: The temperaturefrange’low limit given is the lowest temperature for which EMF values are tabulated. The temperature range high limit is greatly
influenced by environmental conditions,"asd accuracy and lifetime requirements. High limit may vary from that given depending on service conditions and installation method.
Vaiues given are those generally applied to fine wire thermocouples.

ADHESIVE APPLICATION NOTES:
NOTE 1

CAPP Foil Thermocouplés, are”intended primarily for application with ceramic cements, such as Sauereisen, Allen P-1 or PBX, Melbond, Astroceram, etc. The free foil
thermoacouple can bg @asily brushed into a thin layer of cement, follewing application 2nd drying of a thin insulating layer, to produce an ungrounded junction. Care must be
taken in the choicg of\a‘cement to aveid incompatible materials, for instance, cements containing phosphoric acid are not recommended for use with thermocouples having
copper in one leg: Tosemove carrier film during installation, peel back carefully or touch with hot soldering iron for quick release. Installation can be made directly to
nonconductive mat@rials with any of a variety of cements. Grounded junction may be made on conductive materials if desired.

NOTE 2

CAPP Foil Thérmocouples (Styles B and C), are designed for versatility of application. Ceramic cements, organic cements, or flame or plasma sprayed ceramic oxides may be
ugkdMuliple cross bars in carrier frame restrain foil during flame or plasma spraying process. Foil and lead ribbons are temporarily attached to only two of the cross bars

peffitting others to be easily trimmed away if desired. Type shown in Style C with center bars removed, provides large open center window. Type shown in Style B requires
least'space and has longest filament length between junction and leads.

NOTE 3

CAPP Foil Thermocouptles {Styles D, E, and F), are designed for easy installation with conventional tharmal or chemical setting adhesives such as phenalic, epoxies, acrylics
and pressure-sensitive adhesives. Type shown in Style D is made for minimum mass and fastest response (less than 10 milliseconds for 63%, ungrounded). Type shown in
Styles E and F feature rugged fiberglass insulated (ead wires. Seiect adhesive to suit maximum expected operating temperature. Solvent release adhesives are not
recommended. Epoxy adhesives, especially those suitable for use at 500°F, are generally most satisfactory.

1-800-356-3262 FAX 95
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THERMOCOUPLES
CAPP/USA MICRO-FOIL HEAT FLUX SENSORS
ISO 9001 CERTIFIED

100 %

CAPP/USA

100 %
MADE IN USA

/ \=

For precise measurement of heat transfer
(loss or gain) through any surface material.

Effective with all methods of heat transfer,
including radiation, convection and conduction.

Wide range of configurations and sizes to meet
nearly any instatlation application.

Directly interfaced with simple microvolt meters,
recorders or sophisticated computer
instrumentation.

Easily attached to any flat or curved surface and
totally non-invasive.

Several dual function models available whjch
measure borh heat transfer and surface
temperature.

Temperature range from -330°F (=] 84°C) to 500°F

(260°C).
Determining thermal propefiics*of materials.

Heat exchange charaelefjstics within living tissues.

Aerody namic wigdAtunnel studies.
Thermal stress analysis.
Structural heat transfer monitoring.

Redeess control in heat treating, rolling mills and
elass production.

Heat loss determination in housing structures.
Monitoring solar heat collector performance.
Checking insulation efficiency.

Evaluating refrigeration and heating system
performance.

Proving architectural design energy consenation
etficiency.

To simplify the measurement of thermal transfer or movement, CAPP/USA has developed a
unigoeMine of Heat Flux Sensors to meet a broad range of measurement applications.
Spegifically. the CAPP Heat Flux sensor is designed to obtain a precise direct reading of
thermal transfer through a surface in terms of energy per unit time per unit area.

CAPP Heat Flux Sensors are being used in virtually every economic activity and a myriad

of research and development programs.
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THERMOCOUPLES
TECHNICAL OVERVIEW TO
CAPP/USA MICRO-FOIL HEAT FLUX SENSORS

CAPP Heat Flux Sensors for the precise measuremeng
of heat loss or gain through materials.

HEAT FLUX VS,
SURFACE
TEMPERATURE
MEASUREMENT

The techniques of surface
temperature measurement and their
instruments are well known.
Surface temperature measurements
are perfectly satisfactory for
applications in which only the
immediate, single surface
temperature data is required.
However, the temperature of a
single or outer surface is almost
always the result of a thermal
condition acting upon an inner
surface as well as the thermal
properties of the total material
thickness.

Heat flux sensing devices,are
the only practical way of aceurately
measuring the thermalproperties of
a surface material and\the thermal
characteristics affecting both sides of
that material.

EASY TO USE

Applications tor CAPP Micro-Foil
Heat Flux Sensors are practically
unlimited — not only because of
their high performance and
reliability — but also begabserof
their ease of installation.

The sensors arg, ¥ery’thin and
flexible and can be attdched to flat
or curved surfacesjwithout damage
to those surfaces. They require no
special wiking, reference junctions
or signal’@onditioning. Readout is
acgomplished by connecting the
gEhsots to any direct reading
wicrovolt meter or recorder. Upon
connecting the sensor leads to the
meter or recorder. one is provided a
direct measurement of the heating
or cooling transfer rate through a
material in BTU’s or other units.
This is made possible because there
is a direct relationship or
calibration factor between the micro
voltage change and the heat flux
rate.

HOW HEAT FLUX
SENSORS WORK

A Simplified Explanation
The function of a heat flux sensor is
1o measure heat transfer (loss or
gain) through a surface. [t does this
by differentiating temperature
between opposite sides of certain
rigid materials thereby allowing a
direct measurement of the heat loss
or gain through the material surface.
Betfore heat flux sensors were
developed the typical method for
determining heat/loss transfer was
to install two temperature
measuring devices. one on either
side of the rigid material to be
measured.
(See Figure A).

The differential or change between
the readings could then be
mathematically calculated to show
heat loss or gain through the surface
provided the thermal characteristics
of the material were known.

1-800-356-8000 PHONE

CAPP/USA
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THERMOCOUPLES

TECHNICAL OVERVIEW CONTINUED

In a great many situations,
however, it is neither desirable nor
possible 10 install temperature
measuring devices on both sides of
arigid material — even if thermal
characteristics of the material is
known. Also, instantaneous

FIG A

Outer
Tempertature
Reaaing

tnnes
Temperature
Reage g

Tne change or difterence
between the 1wg readings
can pe calculaled 10 show
neat 10ss Or gain transter
through the surface atl a
Subyect Surtace specthe point in tine —
prov:ding that the thermal
characternsshics of 1he
maters:al 1s kNOwn

direct reading measurements are not
practical. The heat flux sensor
allows these same heat transfer
measurements to be made from a
single. convenient surface with
instantaneous readout. And nothing
need be known about the properties
of the surface materials.

By way of simplified
explanation, the heat flux sensor
(See Figure B) is constructed much
like the example shown in tigure A
— with two temperature
measuring elements physically.
separated by a thermal insulating
material. When the heat begis-to
“transfer” through surtages(). the
thermal energy at jugctiond(J;)

FiG. 8
y MILLIVOLT
1 READOUT
THERMO - -
GOYRLE
1 THERMOCOUPLE
JUN.(,:TION JUNCTION
1 J?
||

Matenal |y

generates a small voltage. As the
heat passes through the material (1))
to reach thermocouple junction (J2).
it generates the differential voltage.
In other words, as the temperature
of J, is warmer or cooler than the
temperature at J,, that temperature
differential. in turn, creates a similar
differential in voltage. Since the
temperature differential is
proportional to the voltage
differential, the heat (or cooling)
transfer rate can be directly read out
as a function of voltage.

Hf such a heat flux device were
to be embedded within a subject
material, it would tend to become
an integral part of that material
duplicating and reading out the
heat/loss transfer characteristics of
the composite material.

Due 1o the unique design'of the
CAPP Micro-Foil HeabdFX
Sensors it is not neceSgary to
implant or in apy Way damage or
invade the subjeet Surface

FIG.C

MILLIVOLT
READCUT

1mv < 1 BTUM SEC

"~

T2 T~
T, 1, CAPP
MICHO-FOIL
HEAT FLOW

SENSOR

Subiect Surtace

in order to achieve highly reliable
and precise readings. (See Figure
C). The CAPP Heat Flux Sensors
are extremely thin and flexible so
that when properly mounted they
become virtually a “component™ of
the subject surface. The CAPP Heat
Flux Sensor faithfully simulates the
action and reaction of the
temperature changes (transfer or
heat) through the subject surface.

UNIQUE
CONSTRUCTION

Conventional heat flux sensors are
usually fabricated with wiré\and
electroplated junctions swhieh tend
to create excessive thermal losses
within the sensor @gzwell as a bulky
configuration.

The uniqtie EAPP Micro-Foil
Heat Flux. Sensors are tabricated
with spegial homogeneous alloys
and €¥tremely thin foil legs
befween junctions. This greatly
pedtces thermal loss due to leg
conduction. Equally important is
that the formation of CAPP sensor
junctions is achieved by a unique
bonding process which joins
dissimilar metals without
degradation of physical or thermal
properties. Moreover, the overall
fabrication results in a very thin,
strong and flexible sensor unit.

CALIBRATION

CAPP Micro-Foil Heat Flux
Sensors are individually calibrated
at a base temperature of 70°F
(21°C). Generally, they are
calibrated conductively for low
levels. Calibration is a constant
EMF output for a constant heat
transfer rate. Each sensor is
individually packaged with its
calibration data.

QUALITY ISNO. 1:
CAPP/USA Micro-Foil Heat Flux

Sensors are made in the USA. and
are 1SO 9001 certified.
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THERMOCOUPLES
CAPP/USA MICRO-FOIL HEAT FLUX SENSORS 1
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100 MAX. |— Yo%) 75 MAX - .25 MAX -
=" {
140 —{ = 960 +{ |e10 FT 3 6“.]
152 DIA (TYP)
210 ' 00 =
MAX
-L—t_ COPPER HEAT SINK
Nominal Maximum
Sensitivity R ded R Makiaum Thermal Thermal
{uv/Btu/Fe- Heat Flux Time Max. Sensor Dhgrating Nominai paci Imped
Stock No. Hr.) {Btu/F1-Sec.) (S ds) Resi Temp. Thickness {Btu/fty/F) (°F/§tnlﬂ1-hr) Price
COMPLETE ORDERING INFORMATION:
315407 0.02 50 020 50 500°F 003 0 003 $92.40
315415 0.06 25 060 50 500°F 005" 02 005 $92.80
315416 02 10 400 50 500°F 0127 05 02 $32.40
315418 0.2 50 .020 200 500°F 003" 01 003 $176.85
315420 0.6 25 060 2002 500°F .005” .02 005 $176.85
315421 20 10 400 7 200 500°F 0127 05 012 $176.85
315422 0.02 50 020 502 500°F 0037 01 003 $115.00
315423 0.06 25 060 5Q S00°F .005” 02 005 $115.00
315424 0.2 10 400 50 500°F nr 05 012 $115.00
315425 0.1 50 .020 10Q2 500°F 003~ .01 .003 $175.15
315426' 03 25 060 1002 500°F 005 02 005 $175.15
315427 1.0 10 .400 100 500°F 0127 05 012 $175.15
315429 0.2 50 020 2002 500°F .003” 0 .003 $191.00
315431t 06 5] 060 200 500°F 005" 02 005 $191.00
315433 2.0 10 400 20Q2 500°F 012" .05 012 $191.00
315435 11 50 .020 10002 500°F 004" 4] 003 $309.20
315436 33 25 .060 1002 500°F .006™ .02 .005 $309.20
315437 1.0 10 400 10002 500°F 013" .05 012 $30320
315438* 1.1 50 .020 10092 500°F 004 01 003 $357.90
3154411 33 25 .060 10002 500°F 006" 02 005 $357.90
315443 .0 10 400 10002 500°F 0137 05 012 $357.90
315445 0.2 50 020 1502 500°F 003" 01 .003 $308.20
315446 06 25 .060 15Q 500°F 005~ 02 .005 $309.20
315447 22 10 400 152 500°F 0127 .05 012 $309.20
315449" 02 50 020 500 500°F 003" 01 003 $256.00
315451 0.6 25 060 5002 S00F 005" 02 .005 $256.00
315453 20 10 .400 5042 500°F 0127 05 012 $256.00
315455 02 50 020 2002 500°F 195 01 003 $266.15
315458 0.6 25 060 2042 500°F 1957 02 005 $266.15
315460 2.0 10 400 200 500°F .1957 05 012 $266.15

1. These sensors employ Type T~ thermocouples for surface temperature measurement.
Note: All leads are Tefion insulated AWG #30 wire.
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THERMOCOUPLES
i oi2235.  CAPP/USA INDUSTRIAL MICRO-FOIL HEAT FLUX SENSORS

N
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A quality, lower cost, industrial standard Micro-Foil Heat Fldx.8ensor for precise measurement of heat transfer
{loss or gain) through any surface material.
Pictured are Stock No.’s:

315560

315559

315558

315555 :
This CAPP Industrial Micro-Foit Heat Flux"Sehsor was developed using a new micro-foil technology and
materials. The process produces a safiSanat a lower cost per unit with the same high standards and basic
performance characteristics as ouppther Micro-Foil Heat Flux Sensors.

Each Micro-Foil Heat Flux Sensprfanctions as a self-generating thermopile transducer. it requires no special
wiring, reference junctions, o Sigpal conditioning. A readout is accomplished by connecting a sensor to any
direct reading DC millivoltmetér)or recorder. To obtain maximum resolution on a8 very fow level application, a
microvoltmeter may be gsed.

The Micro-Foil Heat Flux.Sensor is designed for the precise measurement of heat loss or gain on any surface. It
can be mounted oa, a\fiat or curved surface, and employs butt-bonded junctions with a very low thermal profile
for efficient reading.)The sensor is available with or without any integral thermacouple for discrete temperature
measurementAand is also available in two different sensitivity ranges. All models utilize a 40 junction thermopile
construction\Ih@ carrier is a polyimide film (Dupont Kapton) which is bonded using a Teflon lamination process.

*Maximum
Nominal Recommended Thermal Thermal
Sensitivity Heat Flux Capaci Resi
Stack uV/Btutt? hr Bru/ft? br Integral  Response Btu/ft}/°F “F/Btu/ft2 he
No. (uV/Wim?) (W/m?) T/C Time (W-8/m’°C) (“C/W/m3?) Price
ORDERING INFORMATION:
315555 30 30,000 No 0.60 sec. 0.03 0.01 $92.00
(1.0) (95,000} {600} (0.002)
315558 6.5 20,000 No 0.70 sec. 0.05 0.02 $92.00
{2.0) (63,000) {1,000} (0.004}
315559 30 30,000 Yes 0.60 sec. 0.03 001 $99.00
(1.0) {85,000) (600) 10.002)
315560 6.5 20,000 Yes 0.70 sec. 0.05 0.02 $99.00
(2.0) {63,000) {1,000) {0.004)

Note: *Maximum heat flux is limited by the maximum temperature reached by the lamination matenial in the sensor. This temperature is
influenced by the direction of heat flow. The maximum heat flow given is for conditions where the substrate temperature
maintained is less than 100 °F. and the heat flow is into the surface.

CAPP/USA CAN TEST & CERTIFY ALL OF YOUR THERMOCOUPLES & RTD’S
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THERMOCOUPLES

CAPP/USA STRAP-ON THERMOCOUPLES

CAPP sensors are designed for applications where it is
impractical o penetrate a vessel with an immersion
sensor—yel a rugged industrial contiguration is required.
These styles are ideal for use in energy management
systems, process plants, refineries, utifities and many other
field applications.

Specifications

Operating Temperature Range
=73°C 1o 260° C (-100°F 10 500°F) continuous -157°C to
316°C (-250°F to 600°F) for short periods.

Accuracy
Per standard limits of error as stated in ANSI MC96.1 (1975)

Time Response

172 second (Ungrounded). 1/4 second (Grounded) for the
sensor 1o reach 63.2% of a siep change in temperature in
water flowing at 3 feet per second transverse to the sensor.
(ASTM-E-64)

Stock No. 315380
(316 Stainless\Steel
Mounting Base)

~
2.0+.06

=) _— opriona Fiek
! L CLAMp

i
Cova

STOCK NO.
315381 o STOGKNO.
ey Nﬂssau
-~ SR &
_ STOCK NO.
\/ 315382 pC

*Stk. No. 315384 €lamp not included.
Min. 25pipe dia. recommended.

Insulation Resistance

The insulation resistance betweéeh outer sensor insulation
clamped between two metal plates and the common lead
wire is 50 megohms wifiyum with 50 Voits DC applied to a
dry sensor al room femperature.

(ASTM-E-644)

Lead Wipe

#20 AWGsteanded thermocouple conductors, fiberglass
insulateds

Mounting
Sefisors can be bolted. clamped or welded into place.

36 INCH STANDARD
LEAD LENGTH

Stock No. 315382

G _INFORMATION: $48.00

-J-G

,, :I * 9 Clamp = Add $14.00
| I: * 10 Clamp = Add $18.00 )
+.06 ||. 5
1.0 ORD
315380
No. 315381 315381% -
315382 -

(Stainless Steel)

PIPE CLAMP
ADAPTOR

—.182.03

G: GROUNDED JUNCTION.
U: UNGROUNDED JUNCTION.

I

THERMOCOUPLE TYPES J. K, E, or T.

STOCK NO.'S
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THERMOCOUPLES
CAPP/USA CLIP-ON THERMOCOQUPLES

provides an easy convenient method for fast portable
diagnostic measurement almost anywhere in vour facility.
The clamp will fit on small diameter tubes or pipes as
well as flat surfaces. Direct connection to any
thermocouple readout device will provide a fast accurate
indication of the surface temperature. The clamp and
measuring area is padded to provide a more accurate
measurement and to protect the measuring surface from

The Clip-On method for temperature measurement ’
|
|
I

scratches.

£ “w VA
SPECIFICATIONS: ey - - i
Operating Temperature Range Insulation Resistance
~40°F to 500°F (-40°C 10 260°C) 50 megohms with 50 ¥dg at room temperature.
Accuracy
+/-4.0°F or 3/4% of temperature, whichever is greater. Lead Wire

. #28 AWG'stranded retractable TPE insulated.
Time Response

Less than 0.5 sec. [PADOED NS ~INSULATED HANDLES

100 %

CAPP/USA THERMOCOUPLE CASLE

¢ FT RETRACTED COIL
5 FT. EXTENDED

100 %
MADE IN USA

FAST RESPONSE FOIL
THERMOCQUPLE

QUICK CONNECT CLAMP

ORDERING INFORMATION:

SELECT AN OPTION FROM THESE CHOICES:

STOCK NQ! 315502 FLAT OR ROUND CLAMP 0.08” TO 1.0"": EACH $63.15
STOEKWO. 315505 ROUND CLAMP 1.0 TO 2": EACH §76.05

2; TYPE K
TYPE T
TYPE E

3 1 = LEADS ONLY

2 = MALE CONNECTOR

EXAMPLE STOCK NO.: 315502-K-1 $63.15
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THERMOCOUPLES

CAPP/USA THERMOCOUPLES & RTD’'S FOR
cd%2Ja SPECIAL PURPOSES AND APPLICATIONS

} +
=0

100 % )
MADE IN USA /8 o 6" ——— 10 ft

Teflor® Cover —=f

Sleeve < r T
i \

T— I y—T

9/64" dia. ] ‘e

5 Ft. —2 /8 S0 G
\ 28—
.‘ \ Fig.(2

Stainless
Steel

'~ 0.048" Overbraid

i 0.024" mox 0.D.

0.250" 22 Gouge =
7.0°
{*78mm)

Fig. 3

Thermocouples andRTD Types

Figure 1: 30206 and 312927 are designed for general applications. They are encased in a thin stainless steel
sheath,and ear’be used in mildly corrosive fluids.

Figure,2Z\3%2929 type J thermocouple is specially designed for measuring temperature in corrosive fluids. It is
completely Teflon* coated including the lead wire.

Figures3: 312930 and 312931 are '/s” washer thermocouples. Their application is under any 'a bolt. the leadwire
1s fiberglass with stainless steel overbraid.

Figure 4: Stock No. 275075 is a platinum RTD 2-wire specially designed for measuring the temperatures of flat
surfaces such as platens, molds, and dies. It is encased in a thin stainless steel sheath. It has a temperature
coefficient of 0.00385 ohms/°C (international curve IPTS68),

Stock No. Sensor Type Material Price Stock No. Sensor Type Material Price
30206 Thermocouple J Iron constantan $38.00 312930 Thermocouple J Iron constantan $55.00
\ 2927 Thermocouple K Chromel alumel $38.00 312931 Thermocouple K Chromel alumel $55.00
312929 Thermocouple J Iron constantan $85.00 275075 RTD 100 ohm Platinum $85.00
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THERMOCOUPLES
| CHROMALOX NCT NONCONTACT THERMOCOUPLES

The Chromalox NCT is a fixed installation system ideal for thermocouple replacement in packaging and
converting machinery, ovens, dryers and heaters. NCT sensors measure temperature in food, paper, plastics,
| textiles or anywhere temperature measurement is critical to a product or process.

The NCT comes in four separate models. Each model consists of a Nema 4 sensing head, 15 foot cable,
electronic circuit card mounted in a standard Nema 12 enclosure.

These thermocouples can't scratch, tear, smear or contaminate because they don't make contact with your
product.

They're easier and safer to install and maintain because they can be positioned away from hot and hazardous
processes and moving products.

They remain accurate over a2 much longer time because they’re not subjected to the abuse a contact device
receives.

And they deliver better accuracy, better repeatability and faster response time than most contact
thermocouples.

In the long run, NCT thermocouples can help you improve quality, speed production, and save mongey,

There are no electronics in the NCT sensing head, so it's small enough to fit in tight places.

If you need to get in close. the NEMA-4 sensing Head can withstand ambient temperature to-485¢F (85°C)
without a cooling jacket.

The NCT has excellent optical resolution for the price. So you can mount it further away\and still focus on
small target areas.

Microprocessor technology makes it possible to offer a wide temperature range and two outputs: Type J and

Chromalox’

]

tmV/degree.

ORDERING INFORMATION:

Stock No. PCN Description Price
284083 309569 J T/C Outpat, 0 to 1000°F (0-18 to 538°C), Std. Fopus, \WCT JSF Series. $695.00
284084 309577 Close Focus Version of NCT-J, NCTJCF Series. $750.00
284085 309585 1 mV/“F Qutput, @ to 1000°F, Std. Focus NCTVSF Series. $695.00
284087 309593 y mV/-F Qutput, 0 to 1000°F, Close Focus*NCJVCF Series. $750.00
ACCESSORIES

284091 309690 NEMA-4 Box for Electronics Gard $150.00
284092 309702 Air Purge Callar $120.00
284095 309737 Conduit Adaptor $85.00
284099 309753 110/220 Vac to 12 Mac(Powef Supply $70.00
284103 309761 Mounting Nut {spates) $25.00
284105 309770 Fixed Bracketgspaues) §25.00
284107 309788 Operator'sMahual (extra copies) $20.00

Note: Standard Focus, 27 spot at 24 distancé,
Close Focus, 0.3” spot at 2” distance.

THERMOCOURLE-SOURCE

Direct tempergtiire output—22 precise temperatures for inputs to transmitters, controllers, recorders, alarms and
data acquisitigh=systems. Accuracy of 20.1% based on the latest ASTM, IPTS, JIS and NBS curves for exact
temperatogessimulation.

Cold jubction compensated—Built-in compensator for cold junction eliminates the need for millivolt tables or
extefnal compensators. Thermocouple types J and K are available in °F.

Hand“held—(2'fs x 4 x 2'k inches) with attached thermocouple wire, the Series 22 is always ready for use in
the’shop, plant, or field. Two AA alkaline batteries provide more than 1,000 hours of continuous duty—enough
for a year of daily use. Lightweight (6 0z.) and ambient compensated for use in control room or field—from the
arctic to the desert. Weight: 1 Ib.

ORDERING INFORMATION:

Stock No. PCN Series Description Price
284101 209235 24 J Thermocouple Source 1000°F $262.00
284104 209243 22K K Thermocouple Source 2100°F $262.00
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R.T.D.’S

TECHNICAL OVERVIEW TO R.T.D.’S

« CHARACTERISTICS OF THE 3 TYPICAL BRIDGE CIRCUITS
STANDARD R.T.D. ELEMENT FOR 2, 3, & 4 WIRE R.T.D.’S:
MATERIALS:

2 WIRE WHEATSTONE 3 WIRE WHEATSTONE
PLATINUM | NICKEL | COPPER R e R0
MAXIMUM g ST Mwgm o) Vo
OPERATING 630°C 300°C 316°C e MRS AL I
TEMPERATURE U g o Yo
ACCURACY +.1% + .5% + 2% — N
CoST HIGH b u LOW The Meterreads R +the two 1 lead resistance is included
LINEARITY NEARLY NON MOST lead resistances, R ;& R |, in @ach’o! two arms of the
RESISTANCE HIGH HIGH LOW bridge. The errors reduce to
RT RL! - RLI
CHARACTERISTIC | EXCELLENT GOOD POOR
REPRODUCIBILITY 4 WIRE VOLTAGE 4 WIRE COMPENSATING
MEASURMENT LOOP WHEATSTONE
) LN
8 (4 -‘“ /.’ ;-ﬂl;_\akd
e (v P I AT
YT~ PN N
N / lv" lL_" ;J Ao
NV
Errersican be made negligi- Ry and Ry appear in one
blexby having a very high arm of the bridge, R, & R ;
inpUt impedance amplifier. appear n the other. Errors
are Ry, +R;,-Ri3-Ryey,

RESISTANCE CHARTS:
TEMPERATURES STATED IN'DEGREES CELSIUS.

RESISTANCE STATED IN,OHMS.

°C. I 0 -10 720 -30 -40 -50 -60 -70 -80 -90 -100
-100 60.25 56 18 §2:09 47.98 43.85 39.68 3549 31.27 27.02 2273 18.40
0 100.00 96.09 92.16 88.22 84.27 80.31 76.33 7233 68.32 64.30 60.25

°C. 0 10 20 30 40 50 60 70 80 90 100
0 100.00. 103.90 107.79 111.67 115.54 119.39 123.24 127.07 130.89 134.70 138.50
100 18850 142.29 146.068 149.82 153.58 157.32 161.056 164.76 168.47 172.16 175.84
200 W5.84 179.51 183.17 186.82 190.46 194.08 197.69 201.30 204.89 208.48 212.03
300 212.03 215.59 219.13 222.86 226.18 229.69 233.19 236.67 240.15 243.61 247.06
400 247.06 250.50 253.93 257.34 260.75 264.14 267.52 270.89 274.25 277.60 280.93
§00 280.93 284.28 287.57 290.87 294.16 297.44 300.70 303.96 307.20 310.43 313.65
600 313.85 316.86 320.05 323.24 326.91 329.57 33272 335.86 338.99 342.10 345.21

CONTINUED ON THE NEXT PAGE eont
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R.T.D.’S

RESISTANCE CHARTS - CONTINUED

PLATINUM, 100 OHMS AT 0°C CONTINUED:

Platinum, 100 OHMS at 0°C

°c
-190
-180
-170
-160
=150

-140
-130
-120
-110
-100

=90
~80
=710
60
-50

-40
-30
-2
-10

o

88338 £8¥35.

0

21.63
25497
30.27
34.54
38.79

43,01
47.20
51.37
55651
59.64

63.74
67083
71.90
75.96
80,00

84.03
88,04
92,04
96,02
100,00

100.00
103,96
107.92
111,86
115.78

119.70
123,60
127,50
131.38
135.25

13%.11
142,95
146.79
150.61
154.42

158422
162.01
165379
169,55
17330

177.04
180,77
184.49
188,20
191.89

1

2,20
25.54
29.84
34.12
38,36

42,58
46,78
50.95
55.19
59.23

63.34
67.42
T1.50
75.56
79.60

83,62
87.64
91.64
95.63
99.60

100, 40
104,36
108,31
112.25
116,18

120,09
124,00
127.89
131.77
135.64

139.49
143.34
147,1%
150,99
154%80

¥58,60
162,39
166,16
169.93
173.68

177.42
101.1%
184.86
188,5
192.

2

.76
25,10
2.41
33.69
37.94

192,

3

20.32
24,67
28,98
33.2%
37.52

41.74
45.94
50.12
54.27
58.40

62.52
66.61
70.68
14.74
78.79

82,82
86,84
90.84
94.83
98.61

101.19
105.15
109,10
113.04
116,96

120487
124. 77
126.66
132,54
136,41

140,26
144.10
147.94
151,76
155.56

159,36
163.14
166.92
170,68
174.45

178,16
181.89
185.60
189,31
193.00

4

19.89
24.24
28,55
32.84
37.09

41,32
45,52
49.70
53.86
57.99

62,10
66,20
70,28
74.34
78.38

82,42
86.44
90.44
94.43
98.41

101.59
105.54
109.49
1¥304%
117,55

121.26
125.16
129,05
132.93
136.75

140.65
144.49
148,32
152.14
155.94

159.74
163,52
167.29
171,05
174.80

178,54
182,26
185.98
189.68
193.37

5

19.45
23,80
28,12
32,41
36,67

40,90
45.10
49.28
53.44
57.58

61.69
65479
63.87
73.93
77,98

82,01
86,03
90,04
94,03
98401

102,98
105,94
109.89
113,82
117.74

121.65
125.55
129.44
133.32
137.18

141.03
144.87
148,70
152,52
156,32

160,12
163,90
167.67
171.43
175.18

176,91
182,63
186,35
190,05
193.74

{(SAMA) Alpha=.00391

6

19.01
23,37
27.69
31.98
36.24

40,48
44.68
48,87
53.03
57.16

61,28
65.38
69446
73.53
77.58

81463
85463
8964
9%.63
97.62

102,38
106,34
110,28
114,21
116.14

122.04
125.94
129.83
133,70
137.56

141.42
145,26
149.08
152,90
156,70

160.50
164.28
168,05
171,680
175.55

179.28
183.01
186,72
190,42
194.10

7

18,58
22,94
27.26
31.56
35.82

40,06
44,27
48,45
52,61
56.75

60.87
64,97
69.06
1312
TILNT

a.2
85,23
89.24
93.24
97.22

102,78
106,73
110,67
114,61
118,53

122,44
126.33
130.22
134,09
137.95

141.60
145,64
149.47
153.28
157.08

160,88
164,66
168,42
172,18
175.92

179.66
183.38
187.09
190,78
194.47

8

18.14
22,50
26.83
31.13
35.40

39,63
43.85
48,03
52.20
56534

60,46
64.56
66.65
72.72
76.77

80,81
84.83
88.84
92,84
96.82

103.17
107.13
111.07
115.00
118.92

122,82
126,72
130.60
134.48
138.34

142.18
146,02
149.8%
153.66
157.46

161.25

165,03

168,80
172.55
176.30

180,03
183.75
187.46
191.15
194.84

9

17,70
22,07
26.40
30,70
34.97

396 22
43543
47362
51.78
5593

60.05
64.15
68,24
72.31
76,36

80,40
84.43
88.44
92,44
96.42

103.57
107.52
111.46
115.39
119.31

123,22
127.11
130.99
134.86
138,72

142.57
146,40
150,23
154.04
157.84

161,63
165.41
169.18
172.93
176,67

180,40
184.12
187.83
191.52
195%.21

106 1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX



- e e —

. e

340

390

400
410
420
430

450

RESISTANCE CHARTS - CONTINUED

PLATINUM, 100 OHMS AT 0°C CONTINUED:

0

195.57
199.24
202,90
206.55
210,19

a3.81
247,42
221,02
224,61
228,19

231.76
235.31
238,85
242,38
245.90

249.41
252,90
256.39
259.86
23,32

266,77
270421
213,63
277,04
260,45

283,84
287.22
290,58
293.94
297.28

300161
393.93
307.24
310.54
313.82

317.10
320,36
323461
326,84
330%Q7

333.28
336.49
339.68
342,86
346,03

1

195.94
199.61
203.27
206,92
210455

214,17
27.78
221,38
224.97
228,55

232.11
235.67
239.2
242,74
246.25

249,76
253.25
256,74
260,21
263.67

267,11
270455
273497
271.39
280,79

284,18
287.55
290,92
294,27
297.61

300,94
30426
307.57
310,87
314415

31742
320,68
323493
327,17
330.39

333461
336,81
340,00
343.18
346,34

2

196,31
199.98
203,64
m?. 28
210.91

214.54
218,15
221,74
225.33
228,90

232,47
236,02
239,56
243.09
246 .60

250,11
253,60
257.08
260,55
264,01

267.46
270,89
274,32
217.7%
281,13

284,51
267,89
291,25
294,61
297.95

301,28
304,60
307,909
311320
314548

317,75
321.01
324.26
327.49
330,71

333.93
337.13
340,32
343.49
346,66

3

196,68
200,34
204,00
207.64
211,28

214,90
218,51
222,10
225.69
229,26

232,682
236,38
239.91
243.44
246.96

250,46
253.95
257.43
2600 90
264,36

267,80
21,24
274.66
278,07
281,46

284.85
288,23
291,52
294494
298,28

301,61

394,93
308,23
311.52
314.€0

318,08
321433
324.58
327.81
331.04

334.25
337.45
340.63
343.81
346,98

4

197.04
200,71
204,36
208,01
211,64

215.%
218,87
222,46
226,05
229,62

233.18
236,73
240,27
243.79
247.31

250,81
254,30
257.78
261.25
264.70

268,15
271.58
275.00
278,41
201,89

285.19
288456
291.93
295428
298.62

301.94
305,26
308,56
311.85
315413

318,40
32.66
324,90
328,14
331,36

334.57
337.77
340.95
344,13
347.29

5

197.41
201,08
204,73
208,37
212,00

215.62
219,23
222,82
226,40
229,98

233.54
237.08
240.62
244,14
247.66

251,16
254,65
258,13
261,59
265,05

268.49
2192
275.%4
278475
282714

285.53
268,90
292,26
295,61
298.95

302,27
305.59
308,89
312,18
315.46

318,73
321,98
325,23
328,46
331,68

334,89
338,08
341.27
544.44
347.61

6

197.78
201,44
205,10
208,74
212,36

215,98
219.59
223.18
226.76
230.33

233.89
2)7.“
240,97
244,50
248,01

251,51
255,00
258.47
261,64
265439

268,83
272.26
275.68
279.09
282,46

285,87
289.24
292.60
295.94
299.28

302,61
305.92
309.22
312,51
315479

319,05
322,31
325.55
328,178
332,00

335.21
338.40
341.59
344,76
347.92

7

198.14
201.81
205.46
209,10
212,73

216,34
219.95
223.54
227,12
230.69

234.25
237.79
241.33
244,85
248,36

251,86
255,34
256,82
262,28
265,74

269.18
272,60
276,02
279.43
282,82

286,20

312,84
316,11

319.38
322.63
325.87
329.10
332,32

33553
538,72
341.91
345,08
348,24

8

198,51
02.17
205.82
209.46
213.09

216,70
220,31
223.90
227.48
231.04

234460,
238,15,
241,68
245420
248, T1

252.21
255,69
259.17
262,63
266,08

269.52
272,95
276.36
279.71
283.16

286,54
289,91
293.27
296.61
299.95

303.27
306.58
309,68
313.17
316,44

319.70
322,96
326,20
329,43
332,64

335.85
342,22
345439
348,55

9

198,88
202,54
206,19
209,82
213,45

217.06
220.67
224.26
221.83,
231,40

234,96
258,50
242,03
245¢55
249.06

252,56
256,04
259.51
262,98
266.42

269,86
273,29
276,70
280.11
283,50

266,68
290.25
293¢6°
29€.95
300,28

303,60
306,91
310,21
313.49
316.77

320,03
323.28
326,52
329,75
332,96

336,17
339,36
342,54
345,71
348,67
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R.T.D.’S

RESISTANCE CHARTS - CONTINUED

PLATINUM, 100 OHMS AT 0°C CONTINUED:

Copper, 10 OHMS at 25°C

°c

-190
-180
-170
-160
-150

-140
-130
-120
-110
~-100

-90

-70
-60
-50

-40
~30
-20
-10

10
20
30
40

50

70
80

100
110
120
130
140

150
160
170

0

1.471
1.884
2.295
2.705
3.112

3.519
3.923
4.326
4.728
5.128

5.526
5.923
6.318
6.712
7.104

7.4%0
7.876
8.263
8.649
9.035

9.035+

9.421

9.807
10,194
10,580

10.966
11,352
11.738
12.124
12,511

12.897
13,283
13.669
14.055
14,442

14,828
15.217
15.607
15.996
16.386

166776
&7 . 166

79555

17,965
18.335

181726
19.116

1

}.430
1.843
2.254
2.664
3.072

3.478
3.883
4.286
4.688
5.088

5.486
5.883
6.279
6,672
7.064

7.451
7.838
8.224
8.610
8.996

9.074
9.460
9.846
10.232
10.618

11.005
11.391
11.7727
12.163
12.549

12.935
13.322
13.708
14.094
14,480

14.867
15.256
15.646
16%033%
16.425

16,815
17,205
17.59%
17.984
18.374

18.765

2

1.389%
1.802
2.213
2.623
3.031

3.437
3.842
4.246
4.648
5.048

5.446
5.844
6.239
6.633
7.025

7.413
7.799
8.185%
8.572
8.558

9.112
9.498
9.885
10.2N1
10.657

11,043
11.429
11.816
12.202
12.588

12.974
13,360
13.746
14,433
144519

14,906
15.29%
15.685
16.074
16.464

16.856
17.244
17.633
18.023
18.413

18.804

3

1.348
1.761
2.172
2.582
2.990

3.397
3.802
4.206
4.608
5.008

5.407
5.804
6.200
6.594
6.986

7.374
7.761
8.147
8.533
8.919

9.151
9.3537
9.923
10.309
10.6%6

11.082
11.468
11.854
12,240
12.6272

13043
13.399
13.785
16.171
14,557

14.945
15.33¢
15.724
16.113
16.303

16.893
17,283
17.672
18.062
18.452

18.843

3

1.306
L.719
2.131
2.541
2.949

3.356
3.762
4.165
4.567
4.968

5.367
5.764
6.160
6.554
6.947

7.335
7.722
8.108
8.494
8,881

9.189
9.576
9.962
10,348
10.73%

11.129
11,507
11.883
122279
12665

13.051
13.437
13.824
14.210
14.596

14.984
15.3723
15.763
16.152
16.542

16.932
17.321
17.711
18.10¢
18.491

18.882

S

1.265
1.678
2.0%0
2,500
2.909

3.316
3.721
4.125
4.527
4.928

5.327
5.725
6.121
6.515
6.908

7.296
7.683
8.070
8.456
8.842

9.228
9.614
10.000
10, 387,
100773

3159
11.545
11.931
12.318
12,704

13.090
13.476
13.862
14,248
14,635

15.022
15.412
15.802
16.191
16,581

16.971
17.360
17.750
18.140
18.530

18.921

(]

1.223
1.637
2.049
2.459
2.868

3.275
3.681
4.08%
4.487
4.888

5.287
$5.685
6.081
6.476
6.869

7.258
7.665
8.031
8.417
8.805,

9.267
653
105039
10.425
10.811

11.198
11.584
11.970
12.356
12.742

13.129
13.515
13.501
14.287
14.673

15.061
15.451
15.840
16.230
16.620

17.010
17.399
17.789
18.179
18.569

18.960

Alpha=.00427

7

1.182
1.396
2,008
2.418
2.827

3.234
3.640
4.044
4.447
4.848

5.247
5.645
6.042
6.436
6.830

7.220
7.606
3992
8v3y8
8.765

9.305
9.692
10.078
10.464
10.850

11.236
11.622
12.009
12.395
12.781

13.167
13.553
13.940
16.326
14.712

15.100
15.490
15.879
16.269
16.659

17.049
17.438
17.828
18.218
18.608

18.99¢9

8

1.140
1.554
1.967
2.3
2.786

3.194
3.600
4.004
4.407
4.808

5.208
5.606
6.002
6.397
%, 290

77181
1,568
7.954
8.340
8.726

9,344
9.730
10.116
10.502
10.889

11.275
11.661
12.047
12.433
12.820

13.206
13.592
13.978
14.364
16.751

15.139
15.529
15.918
16.308
16.698

17.088
17.477
17.867
18.2587
18.648

19.038

9

1.099
1.513
1.925
2.336
2.745

3.153
3.539
3.964
4.366
4.768

168
5366
962
€.358
6,751

7.142
7.529
7.915
8.301
8.687

9.383
9.769
10.155
10.541
10.927

11,312
11.700
12.086
12.472
12,838

13.244
13.63]
164.017
14.403
14.789

15.178
15.568
15.957
16.347
16.737

17.127
17.516
17.906
18.296
18,687

19.077
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R.T.D.’S

RESISTANCE CHARTS - CONTINUED

PLATINUM, 100 OHMS AT 0°C CONTINUED:

Nicke!, 120 OHMS at 0°C Alpha=.00672

°c 0 1 2 3 4 5 6 7 8 9

-70 73.10 72,45 71.80 71.15 70.50 69.85 69.20 68.55 67.%90 67.25
-60 79.62 78,97 78.31 77.66 77.01 76.36 75.71 75.06 74.40 73.75
-50 86.17 85.51 B84.86 B84.20 83.55 82.89 82.24 B1.58 80.93 .80.27

=40 92.76 92,10 91,44 90.78 90.12 89.46 B88.80 BB.14 87.48 86.83
=30 99.41 98,764 98.07 97.41 96.74 96.07 95.41 94.75 94.08 93.42
-20 106.15 105.47 104.79 104.11 103.44 102.77 102.09 101.42 100.75 100.08
-10 113.00° 112.31 111.62 110.93 110.25 109.56 108.87 108.19 107.51 106,83

0 120.00 119.29 118.58 117.88 117.17 1l16.47 115.77 115.08 114.38 1U3.69

0 120.00 120.71 121.42 122.13 122.85 123.57 124.28 125.00 125472, ~126.45
10 127.17 127.90 128.63 129.36 130.09 130.82 131.56 132.29 133.93 133.77
20 134,52 135.26 136.01 136.76 137.50 138.26 139.02 139.778 140453 141.29
30 142.06 142.82 143.59 144.36 145.13 145.90 145,68 147.46=,168.23 149,01
40 149.79 150.58 151.36 152.15 152.94 153.74 154.53 155.33 JI56.13 156.93

50 157.74 158.55 159.36 160.17 160.98 161.80 162.62 (r63.44 164.26 165.08
60 165.90 166.73 167.56 168.38 169.21 170.05 170.8B+ 124.72 172.56 173.40
70 174.25 175.10 175,95 176.80 177.66 178.51 179.37 N80.24 181.10 181.97
80 182.84 183.71 184.59 185.46 186.34 187.22 ,188.10% 188.98 189.87 190.75
90 191.64 192.53 193.42 194.32 195.21 196.114,09%01 197.91 198.82 199.73

100 200.64 201.55 202.46 203.38 204.30 205.22/)206.14 207.06 207.99 208.92
110 209.85 210.78 211.72 212.66 213.60 ,214.54% 215.49 216.44 217.39 218.34
120 219.29 220.25 221.21 222.17 223.1640,22&00 225.07 226.04 227.01 227.99
130 228.96 229.94 230.92 231.90 232.89 233.88 234.87 235.86 236.85 237.85
140 238,85 239.85 240.85 241.86 242.86 \243.87 244.88 245.89 246.91 247.93

150 248.95 249.97 251,00 252.02 _253.B5 254.09 255.12 256.16 257.21 258.25
160 259.30 260.35 261.40 262.45( 263.51 264.57 265.63 266.60 267.76 268.83
170 269.91 270.98 272.06 273414 74.22 275.30 276.39 277.48 278.57 279.67
180 280.77 281.87 282.98 284.09/ 785.21 286.33 287.45 288.57 289.70 290.83
190 291.96 293.10 294.24 £295.38 296.52 297.67 298.82 29%.97 301.13 302.29

200 303.46 304.62 -305.80 “306.97 308.15 309.3¢ 310.52 311.72 312.91 314.11
210 315.3F 316.52 37/)22% 318.94 320.15 321.37 322.59 323.82 325.05 326.29
220 327.53 328.77 330,02 331.27 332.52 333.78 335.05 336.32 1337.59 1338.86
230 340,14 341.427N342.71 344.00 345.30 346,59 347.90 349.20 350.51 351.82
240 353.14 354446N.355.79 357.12 358.45 359,79 361.13 362.47 363.82 365.18

250 366.53 #36%,89 369.26 370.62 372.00 1373.37 374.75 376.13 377.52 378.91
260 380.31 \381.70 3B3.11 1384.52 385.93 387.34 388.77 390.19 391.62 393.05
270 394.49 N\395.93 379.38 398.82 400.28 401.73 403.19 404.66 406.12 407.60
280 409°0M 410.55 412.03 413.52 415.01 416.51 418.01 419.51 421.02 422.53

290°N\424.05 425.57 427.09 428.62 430.16 431.70 433.24 434.7B 436.33 437.89
300N,439.44  441.00 442.57 444.1) 445.70 447.28 448.86 450.44 452,02 453.6)
“310  455.20 456.B0 --458.40 460.00 461.60 463.20 464.B0 466.40 468.00 469.60
320 471.20
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R.T.D. RESISTANCE TABLES

Temperature is stated in degrees Celsius. Resistance is stated in OHMS.

PLATINUM. 100 OHMS AT O°C. ALPHA = .00385

°C 0 -10 -20 -30 -40 -50 -60 -70 -80 -90 -100
-100 60.25 56.18 52.09 47.98 43.83 39.68 35.49 31.27 27.02 22(75 18.40
0 100.00 [ 96.09 92.16 88.22 84.27 80.51 76.33 72.33 68.32 64)50 60.25
°C 0 10 20 30 40 50 60 70 80 90 100
0 100.00 | 103.90 | 107.79 | 111.67 | 11554 ] 119.39 | 12324 | 12707 | 13089 | 154.70 | 138.50
100 138.50 | 142.29 | 146.06 | 149.82 | 153.58 [ 15732 | 161.05 [ 164.76 416847 | 172.16 [ 175.84
200 175.84 | 179.51 | 183.17 | 186.82 | 190.46 | 194.08 | 197.69 | 201.30°.[~204.89 | 20846 | 212.03
300 201203 | 21559 | 219.13 | 222.66 | 226.18 | 229.69 | 233.19 | 23667~ 240.15 | 243.61 | 247.06
400 247.06 | 250.50 | 25393 | 257.34 | 260.75 | 264.14 | 267.52 { 270.89 | 274.25 | 277.60 | 280.93
500 28093 | 284.26 | 287.57 | 290.87 | 294.16 | 29744 | 300.70,NS03.96 | 307.20 | 31043 | 313.65
600 313.65 | 316.86 | 320.05 | 32324 | 326.14 | 329.57 | 332.72{335.86 | 358.99 | 342.10 | 34521

SELECTING YOUR-CAPP/USA RTD:

Selecting your new RTD depends onmfany factors; listed here are factors that compare
the three (3) standard element mateprals used in RTD’s:

PEATFINUM NICKEL COPPER

MAXIMUM

OPERATING 630° C 300° C 316°C
TEMPERATURE
ACCURACY *+.1% +.5% *+.2%
COST HIGH MEDIUM LOW
LINEARITY NEARLY NON MOST
RESISTANCE HIGH HIGH LOW
R/T CHARAGIERISTIC EXCELLENT GOOD POOR
REPRODYCHBILITY

110 1-800-356-8000 PHONE
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HOW TO BUILD-YOUR-OWN R.T.D.

PLATINUM R.T.D. PROBE or ASSEMBLY:

STEP 1: SELECT TYPE OF R.T.D.:
PLAIN DETECTOR ELEMENT
PLAIN DETECTOR ELEMENT W/ HEAD

PLAIN DETECTOR ELEMENT W/ LEADS

SPRING-LOADED ELEMENT
SPRING-LOADED ELEMENT W/ WELL

mEnwEy

STEP 2: SELECT INSERTION LENGTHS:
(INSERTION LENGTHS VARY PER APPLICATION)
MOST “COMMON” INSERTION LENGTHS:

4.5" (114mm) F.  10.5" (267mm)

55" (140mm) G. 115" (292mm)

7.5" (191mm) H.  13.5" (343mm)
L

8.5" (216mm)
17.5" (445mm)

23.5" (897mm)

MEOEE

STEP 3: OPTIONAL SELECT WELL MATERIAL
MOST “COMMON” WELL MATERIALS:

A. CARBON STEEL

B. 316 STAINLESS STEEL

STEP 4: OPTIONS:

COMPRESSION FITTING(s)

200, 500, or 1000 OHM ELEMENT (100 OHM IS STANDARD)

HEAD or COLD-END FTERMINATION (GENERAL-PURPOSE HEADS ARE STANDARD)
DUAL-BULB ELEMENT (DUPLEX)

RTD EXTENSION\WIRE

mEOEs

IF YOU.\CAN DRAW IT, DESCRIBE IT, or EXPLAIN IT......
..... THEN WE CAN MAKE IT !
TALK TOONE OF OUR ENGINEERS TODAY - (800) 356-8000

ALL CAPP/USA THERMOCOUPLES & RTD’S ARE MADE IN THE U.S.A.
BY AMERICAN WORKERS - GUARANTEED!
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CAPP/USA RESISTANCE cAPEGSA
DETECTORS / R.T.D.’S | =

4100 %
MADE IN USA

PLATINUM R.T.D.’S: COMPARE OURS TO BURNS®, HONEYWELL® &
LEEDS AND NORTHRUP® RESISTANCE THERMOMETER DETECTQRS?

THESE PLATINUM R.T.D.’S ARE USED IN MANY PROCESS APPLICATIONS\WHERE
TEMPERATURE NEEDS TO BE MEASURED EXTREMELY ACCURATEL Y%

CAPP / USA’S R.T.D.’S ACCURATELY MEASURE CHANGING TEMPERATURES
WITHIN A RANGE FROM -310°F UP TO 1200°F. DUE TO THE RESISTANCE OF
PLATINUM WIRE, VARYING TEMPERATURE CHANGES ARE REEATIVELY STABLE
OVER TIME.

CAPP / USA R.T.D.’S ARE MADE AS R.T.D. ASSEMBLIES OR*R.T.D. DETECTOR
ELEMENTS. HERE ARE YOUR MANY CHOICES OF BOTH ASSEMBLIES AND
DETECTOR ELEMENTS FOR YOUR APPLICATION(S)

GENERAL-PURPOSE R.T.D. DETECTOR

PLAIN DETECTOR ELEMENT

PLAIN DETECTOR
WITH TEFLON LEADS

SPRING-LOADED R.T.D.
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PLATINUM R.T.D.’S (CONTINUED)

SPECIFICATIONS OF PLATINUM R.T.D.’S:
* TEMPERATURE RANGES: -310°F UP TO 905°F *
-310°F UP TO 1200°F **

* RANGE LIMITS WHEN RTD IS IN 316S8.S. SHEATH.
w* RANGE LIMITS WHEN RTD IS IN INCONEL SHEATH.

* RESISTANCE: AT 30°F ELEMENT RESISTANCE IS 100 OR 200 OHMS.

« ACCURACY: 12% OF THE MEASURED TEMPERATURE.

RESPONSE SPEED: 5.2 SECONDS FOR 64% RESPONSE TO STEP
CHANGE IN TEMPERATURE.

ORDERING INFORMATION:
PLAIN DETECTOR ELEMENT:

OPTIONAL Temperature limit area
Compression fitting - ———

]
1

| 7
———— ~=~-Sensitive Portion

'r** --- immersion leAgth -——— —'[ (MEASUREMENTS IN INCHES)
|
+ CAPP STOCK NO. INSERTION LENGTHS TO FIT HONEYWELL
MODEL
277747 SLIS.00 S5 IN./ 140mm. HPODI-51/2 - 3A
277750 SW7.00 8.5IN./216mm. HPODI-8 1/2 - 3A
277753 $125.00 11.5IN./292mm. HPODI-111/2 -3A
277755 $150.00 17.5 IN. / 445mm. HPODI-17 1/2-3A
2777585 S158.00 23.5IN./597mm. HPODI-23 1/2-3A

*  ALL ELEMENTS ARE 100 OHM /SPECIFY IF YOU WANT 200 OHM ELEMENT: $20.00 ADD’L.

* » ALLCELEMENTS COME WITHOUT COMPRESSION FITTING / SPECIFY IF YOU WANT
COMPRESSION FITTING. $13.00 ADDL.

* CAPP CAN MAKE THESE TO LENGTHS OTHER THAN IN THE ABOVE TABLE; SPECIFY
DESIRED LENGTH.

cont.
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* GENERAL-PURPOSE R.T.D. DETECTOR:

Temperature Limit
Area

TO FIT HONEYWELL MODEL

— 316 S8 .75
: : o ™ Sensitive Portion
immersion length
* CAPP STOCK NO. INSERTION LENGTHS

277763 S149.00 S.5SIN./140mm.
277765 $156.00 8.5 IN./216mm.
277768 $161.00 11.5IN./292mm.
277771 $174.00 17.5 IN. / 445mm.
277776 $179.00 23.5IN./597mm.

HPbA1-5 1/2-3A
HP6A1-8 1/2-3A
HP6A1-11 1/2-3A
HP6A1-17 1/2-3A
HP6A1-23 1/2-3A

*  ALL ELEMENTS ARE 100 OHM / SPECIFY IF YOUWANT 200 OHM ELEMENT: $20.00

ADD’L.

* ALL ELEMENTS HAVE GENERAL-PURPGSE'HEADS / SPECIFY IF YOU WANT SCREW-

COVER HEAD: $10.00 ADD’L.

*  ALSO SPECIFY IF YOU REQUIRE AMITAL-ELEMENT BULB: $130.00 ADD’L.

* SPRING-LOADED R.T.D. ASSEMBLY:

0.

w

—=\Positive contact

~=—— immersion length

Yy NPT —\

Spring loaded ——— \

1.75

Temperature limit area

N\
el o
| T ‘
N
1.8 I~ 1.75

114 1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX



R.T.D.’S

* CAPP STOCK NO. INSERTION LENGTHS TO FIT HONEYWELL MODEL
277778-WELL MATL. $209.00 4.5 IN. / 1 14mm. HP7E1-10.5-3A

277779-WELL MATL. $230.00 7.5 IN. 7/ 191mm. HP7E1-13.5-3A

277780-WELL MATL. $245.00 10.5 IN. / 267mm. HP7E1-16.5-3A

277781-WELL MATL. $256.00 16.5 IN. / 419mm. HP7E1-22.5-3A

*  ALL ASSEMBLIES HAVE 100 OHM ELEMENTS /SPECIFY IF YOU WANT 200 OHM

ELEMENT: $20.00 ADD’L.
* SCREW-COVER HEAD IS STANDARD.
* SPECIFY WELL MATERIAL WHEN ORDERING:
WELL MATL. CHOICES:
* CARBON STEEL.
* 304 STAINLESS STEEL.
* 316 STAINLESS STEEL.

* SPRING-LOADED R.T.D. ASSEMBLY WITH 3” (76mw/WELL LAG:

Yy NPT

Temperatafe)li't greo

—

N
Spring lecsed  ———
N\
\ ‘".
0.5 . wo
| — Fositive cortact

1

N\~ .
%/:' byt 1‘7\? il
i
e
I—--—— immersicn length T
* CAPP STOCK NO. INSERTION LENGTHS TO FIT HONEYWELL MODEL
277782-WELL MATL. $229.00 4.5 IN./ I 14mm. HP7F1-13.5-3A
277783-WELL MATL. S249.09 7.5 IN. / 191mm. HP7F1-16.5-3A
277784-WELL MATL. 3269.00 10.5 IN. / 267mm. HP7F1-19.5-3A
277785-WELL MATI $290.00 13.5 IN. / 343mm. HP7F1-22.5-3A

+ ALL ASSEMBLIES HAVE 100 OHM ELEMENTS / SPECIFY IF YOU WANT 200 OHM
ELEMENT: $20.00 ADD’L.
+ ALLASSEMBLIES HAVE WELLS WITH A LAG OF 3 INCHES (76mm.).
« SRECIFY WELL MATERIAL WHEN ORDERING:
WELL MATL. CHOICES:
+ CARBON STEEL.
« 304 STAINLESS STEEL.
* 316 STAINLESS STEEL. sont
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* PLAIN DETECTOR WITH TEFLON LEADS:

60" TEFLON LEADS

7/
*  CAPP STOCK NO. INSERTION LENGTHS TO FITHONEYWELL
MODEL
277786-100 OHM. $119.00 2.5IN./64mm. HPOG1-2 1/2-3B
277788-200 OHM. $139.00 2.51IN./64mm. HPOG2-2 1/2-3B
277789-200 OHM: $239.00 2.5IN./64mm. HPOG2-2 1/2-4A-D

2 ELEMENTS.

ALL DETECTORS COME WITH 60 INCH TEFLON LEADS. OTHER LEAD
LENGTHS ARE AVAILABLE - JUST ADD $10400"FOR EVERY 5 FEET!

SPECIAL NOTE:
EXTENDED RANGES FROM EITHER 905°F OR 1200°F ARE AVAILABLE FROM

CAPP / USA

R.T.D. TECH TIP:

INTERCHANGEABILITY) FOR RTD ASSEMBLIES
TEMP °F % °F + OHMS
-328 2.16 50
-148 1.26 30
32 54 10
212 1.26 25
392 2.16 45
372 3.24 .65
752 43 85
932 54 1.00
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CAPP/USA HERMETICALLY SEALED RTD ASSEMBLIES

Features: 1/4” diameter stainless steel sheath;:
operating range -320°F to 900°F (up to 500°F lead
exit ambient): Teflon insulated 3-conductor cable.
Integral hermetic seal.

315102_1/4" DIAMETER SHEATHED HERMETICALLY SEALED PROBE. WITH CABLE _ $145.00
RESISTANCE SPECIFICATION (Ohms @ 0°C)

10 100 0.1 (x= 003923 Q/Q°C)

11 100 0.1 (x = 00385 Q/Q°C)

20 200 0.2 (= = 003923 Q/Q°C)
21 200 0.2 (x = 00385 Q/Q°C)
50 500 0.5 (x =.003923 Q/Q/° C)
51 500 +0.5 (x = .00385 Q/Q/° C)
99 Other

SERVICE PARAMETER — SINUSOIDAL VIBRATION 20 to 2KHKz

S Standard construction (up to 25 g’s vibration) NO CHARGE
H Heavy duty construction (up to 50 g's vibration) $30.00
PROBE LENGTH (Specify “L” in inches) ADD $1.20/INCH

(3" min. Standard Construction) (4’#mir/ Heavy Duty Construction)

NUMBER OF LEADS
B Singleselement, 3 wires

I\EAD/LENGTH Specify in inches (6" minimum)
¢ ADD .08¢/INCH

\ 4 h 4 A 4
3156102 - 1 - H - 6 - B = 48 EXAMPLE STOCK NO. EXAMPLE PRICE = $186.04
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CAPP/USA RIGID PROBE RTD ASSEMBLIES WITH
HERMETICALLY SEALED CONNECTOR

Features: 1/4” diameter 316 stainless steel sheath with
hermetically sealed 4-pin connector; operating range -
320°F to 900°F (up to S00°F lead exit ambient); single or
dual elements; Reference or DIN R vs. T characteristics,
and 2, 3 or 4 wire element configurations.

Va"-le’T RS
T

—ol

(Mating connector) — Must be ordered separately

Stock No. 314946 Each = $48.00
315105 _1/4" DIAMETER SHEATHED PLATINUM PROBE, WITH HERMETIC CONNECTOR 169.00
RESISTANCE SPECIFICATION (Ohms @ 0°C)
10 100 0.1 (x= 003923 Q/Q°C) ‘
11 100 0.1 (x = 00385 Q/Q°C) ——— NO CHARGE
20 200 +0.2 (= = 003923 Q/Q°C)
21 200 0.2 (x = 00385 Q/Q°C) ——8™
102 100 +0.1 Dual Element (x = .003923 Q/Q/° C) = $47.00FADDER
112 100  £0.1 Dual Element (x = .00385 Q/Q/° C) = 54700 ADDER
202 200 0.2 Dual Element (x = 003923 Q/Q/° C) =-§52.00 ADDER
212 200 +0.2 Dual Element (= = 00385 Q/Q/° C) =I'$52.00 ADDER
50 500 0.5 (x =.003923 Q/Q/° C) NO.CHARGE
51 500 0.5 (x =.00385 Q/Q/° C) I
502 500 +0.5 Dual Element (x = .003923 Q/Q/° C) $63.00 ADDER
512 500 +0.5 Dual Element (x = .00385 Q/Q/° C)
99 Other

A 4

!

SERVICE PARAMETER — SINUSOIDAEMBRATION 20 to 2KHz

S Standard constructiop*(Up 10 25 g's vibration) NO CHARGE

H Heavy duty construétion¥up to 50 g's vibration) $30.00
PROBE LENGTH)(Specify “L" in inches) ADD $1.20/INCH
(3" min. Staddard Construction) (4” min. Heavy Duty Construction)

NUMBER OF LEADS

Single element, 2 wires (see note 1)

Single element, 3 wires

Single element, 4 wires

Dual element, 2 wires per element

Single element, 2 wires and compensation loop

MATING CONNECTOR (optional)
Specity CAPP STOCK
number 314946 separately. Each = $48.00

315105 - 10

A

B

C

D

F

v v l
- A

S - 8

EXAMPLE STOCK NO.EXAMPLE PRICE = $178.60

NOTE 1_%:\Lead wire resistance to the element is not included for the two-wire configuration. The 3-wire and
4-wire(units compensate for lead wire resistance.
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100 %

CAPP/USA RESISTANCE THERMOMETER g "
BULBS-HIGH-SPEED NICKEL-A: =

100 %

MADE IN USA
THESE RESISTANCE THERMOMETER BULBS ARE USED TO MEASURE
RAPID TEMPERATURE CHANGES IN ALMOST ANY APPLICATION, DUE
TO.THEIR HIGH SPEED OF RESPONSE.
OUR BULBS CAN WITHSTAND TEMPERATURES UP TO 315°F; RESIST
MOST CORROSIVE ENVIRONMENTS; AND CAN WITHSTAND
MECHANICAL SHOCKS, ALL WITHOUT LOSING ANY CALIBRATION,
ACCURACY, OR FAILURE.
CAPP / USA BULBS COME IN THE FOLLOWING VARIETY.OF STYLES

FOR YOUR SUITABLE APPLICATION(S): S
TR © M T—‘—F\{:gé\_’

— o

BULB IN A PIPE-EXTENDED WELL - - C BULB WITH AN EXTENSION TUBE

i Sn

BULB WITH HEAD AND PLAIN TUBE

- BULB WITH EXTENSION TUBE AND UNION CONN.

f -
- S Fa\ud i K
BULB WITH HEAD-AND EXTENSION TUBE '/
. - -
i 4 —
Eﬂﬂ . I
\
(IL Qxb l \ | s "'_l \
BULB WITH HEAD, EXTENSION TUBE. AND UNION CONN. PLAIN BULB

SPECIFICATIONS AND ORDERING INFORMATION ON NEXT PAGE
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CAPP/USA RESISTANCE THERMOMETER
BULBS, NICKEL-A CONT.

SPECIFICATIONS OF BULBS:

* TEMPERATURE RANGES: -105°F TO +315°F

* RESISTANCE: 924.1 OHMS AT 315°F

* ACCURACY: +43°F TO 305°F WITH MAX. ERROR OF +0.6°F

« RESPONSE SPEED: 6.4 SECONDS FOR 64% OF ANY STEP CHANGE.

ORDERING INFORMATION:
(ALL MEASUREMENTS IN INCHES)

TO FIT HONEYWELLL-MODEL SERIES

30335835:
PLAIN-BULB WIXYH FLEXIBLE CABLE
= net 088 CONNECTIONS:
R B LENGTH | MATERIAL STOCK NO.
— Ty — 6" BRASS 277795 $263.00
6" STAINLESS STEEL| 277796 $293.00
8" STAINLESS STEEL| 277797 $305.00
1o STAINLESS STEEL| 277798 $350.00
a BRASS 277801 $305.00
n STAINLESS STEEL| 277804 $330.00

TO FIT HONEYWELL MODEL SERIES

——— X 30355820:
RO BULB WITH AN EXTENSION-TUBE &
T FLEXIBLE CABLE CONNECTIONS:

0354 LENGTH MATERIAL STOCK NO.

9
21"

STAINLESS STEEL | 277806 $309.00
STAINLESS STEEL | 277808 $384.00

TO FIT HONEYWELL MODEL SERIES

30355824:
— o L BULB WITH AN EXTENSION-TUBE,
e UNION CONN. AND FLEXIBLE CABLE
-—JC*FQD:B:‘ CONNECTIONS:

_—— LENGTH MATERIAL STOCK NO.

30 6"
l’“

STAINLESS STEEL | 277812 $440.00
STAINLESS STEEL | 277813 $459.00
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CAPP/USA RESISTANCE THERMOMETER BULBS,
NICKEL-A CONTINUED

ORDERING INFORMATION CONTINUED:

= ' TO FIT HONEYWELL MODEL SERIES 30356314:

i BULB WITH HEAD & PLAIN TUBE:

L 34 LENGTH MATERIAL STOCK NO.
mJ 6" STAINLESS STEEL | 277825 $320:00
- 5 12» STAINLESS STEEL | 2778268 342.00
% NPT

TO FIT HONEYWELL MODEL SERIES 30355817:
BULB WITH AN EXTENSION

¥ | | TUBE AND HEAD:
3C LENGTH MATERIAL STOCK NO.
! 7 7 9 STAINLESS STEEL | 277821 $359.00
= o 15 STAINLESS STEEL | 277822 $375.00
' T 21 STAINLESS STEEL | 277823 $380.00

TO FIT HONEXWELL MODEL SERIES 30355817:
t 1w BULB WIFIh HEAD, EXTENSION TUBE, &
o5 —‘ UNION<EONNECTOR:
] l LENGTH MATERIAL STOCK NO.
! 6" STAINLESS STEEL | 277816 $460.00
’ \ — ' 127 STAINLESS STEEL | 277817 $484.00
18 STAINLESS STEEL | 277818 $498.00

6.0 1T 30 M 3.0 1

TO FIT HONEYWELL MODEL SERIES 30355653:

BULB IN A PIPE-EXTENDED WELL:

* CAPP STOCK NO.: 277820. $261.00/

* NOT INCL. OPTIONS BELOW.

* WHEN ORDERING STOCK NO. 277820,
MUST SPECIFY THE FOLLOWING:

I. MATL. OF WELL: SELECT FROM COPPER; BRASS:
STEEL: OR 316 STAINLESS STEEL.

2 LAG: SELECT FROM 0, I, 2. OR 3" LAGS.

3. LENGTH OF ELEMENT: WHEN SPECIFYING YOUR
ELEMENT LENGTH, PLEASE REMEMBER THAT IT IS
THE “INSERTION LENGTH OF THE WELL + LAG OF THE
WELL + 5.53 INCHES.”

4 HEADS & OPTION CONNECTOR: SPECIFY EITHER A
GENERAL - PURPOSE OR SCREW-COVER HEAD; AND
WHETHER YOU WANT A UNION CONNECTOR OR NOT.

EXAMPLE STOCK NQ.: 277820-316S.S.-1"’-1 2”(—— ELEMENT LENGTH

L LLAG

WELL MATL.
* (CONSULT CAPP FOR ALL OPTIONS PRICING).

ill
=

[—— INSERTION LENGTH
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100 %
CAPP/USA

MADE IN USA

- _

CAPP/USA EXTENDABLE RTD-MDL. E90

MODEL E90 DIMENSIONS

.
l - 3" Lo %i/sl
( A " J——

No Welding, No Machining, No Scrap. An economical solution for those needing a variety of RTD probes.=This
straight 3” RTD is constructed with an tough spring steel joiner embedded in one end for flexibility of usejwith
various sheath lengths. Ideal for spare parts inventory at minimum cost.
Features
No welding, machining or scrap.
1. Determine the required length.
2. Cut a piece of 0.028” wall stainless sheath with a tubing cutter.
3. Deburr the ends, and force the shezth over the end spring, using an arbor press, dfilNpress, or optional tool
available from CAPP.
The probe is now permanently integrated at the desired length, suitable for any non~submersed installation. The
Model E90 may also be combined with accessory fittings, connection heads dnd/er thermowells to satisfy a
wide variety of applications.
SPECIFICATIONS
Operating temperature range: —320°F {-196°C) to 900°F {480°C)
Sensing element: Strain free, wire wound platinum. Only 2 wire wound elefment.can provide the reliability, and only a strain
free wire wound element can provide the accuracy anf Stability.
Temp. coefficient or resistance: (Reference) 0.003923 (/Q/°C
(DIN 43760) 0.003850 €/Q/°C
Pressure rating: 3,000 psi ACCuracy: +0.25°C @ *C
Resistance: 100.0 * 0.1 Q @ 32°F (°C); 200.0 £ 0.2Q @ 32°F
(°C); 500.0 + 0.5 Q @ 32°F (°C)
Stahility: Less than 0.05°C shiftiyear @ °C Self heating: 35 mW/°F in water @ 3 ft/sec
Insulation resistance: 500 Megohms {100 Vdc: 70°F) Vibration: Sinusoidial 20 Hz to 2K, 25 g's
Time constant: Less than 6 seconds in water flowing &3 ft/sec.
Leadwire: AWG #22, stranded nickel plated copper with micatemp insulation.

316 Stainless Steel: Incone! 600: 316 Stainless Steel: Inconel 600;

*Stock No. Each *Stock No. Each *Stock No. Each *Stock No. Each
ORDER FROM TABLES BELOW: ORDER FROM TABLES BELOW: (cont.)
315959-10-S-3%6"  $47.00  315969-10-1-36" $50.00 315966-21-S-36  $47.00  315972-21-1-36" $50.00
315060-11-5-3  $47.00  315970-11-1-35"  $50.00 315967-50-5-36"  $55.00 315973-501-36°  $58.00

315965-20-S-36"  $47.00  315971-20-1-36" $50.00

315968-51-S-36"  $55.00  315974-51-1-36" $58.00
Note: *Add an additional $0.25 for each inch over 36",

MODEL E9% | /4 INCH DIAMETER 3 INCH LONG PROBE ASSEMBLY
OPTIONS RESISTANCE SPECIFICATION (2 @ 0°C)
10 100 £ 0.1 (0.003923 Q/Q/°¢) Reference Standard
11 100 = 0.1 (0.003923 Q/Q2/°c) DIN Standard 43 760
20 200 = 0.2 (0.003923 Q/Q/°¢) Reference Standard
2] 200 = 0.2 (0.003923 Q/Q/°c) DIN Standard 43 760
S50 500 = 0.5 (0.003923 Q/Q/°c) Reference Standard
k)| 5300 £ 0.5 (0.003923 Q/Q/°c) DIN Standard 43 760
99 Other (Consult CAPP/USA)
OPTIONS SHEATH MATERIAL
S 316 STAINLESS STEEL
| INCONEIL. 600

LLEAD LENGTH IN INCHES (36™ IS STANDARD)
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CAPP/USA FLEXIBLE RTD STICK-ON SURFACE SENSOR

100 %
MADE IN USA

STOCK NO.
315510 OR 315511

R.T.D.’S

CAPP manufactures a polyimide insulated surface sensor designed to provide a practical method for measuring.sufface temperature. These

sensors are small, flexible, and their low mass has minimal thermal effect on the material being measured. They"are ideally suited for
applications where the device can be permanently mounted using adhesives or other mechanical mounting' pigthods.
SPECIFICATIONS

Operating temperature range: The useful range of operation for CAPP stick-on's is —200-288°C (-320-550°F) with pegisSible exposure to 343°C (650°F) for short

periods.

Sensing element: The standard sensing element is platinum with a resistance of 100 ohms at “C and temperature caefficient 0.00385 €/€/°C nominal (DIN 43760).

Also optionally available on special request are reference grade platinum, nickel and ni¢Kekiran ally, consult CAPP.
Accuracy: Standard: 315510-1 £0.50 ohms 0.50% of temp.
Optional: 315511-2 +0.22 ohms 0.25% of temp.
Stability: Less than 0.2°C drift per year at rated service temperature with proper mounting.

Time response: 70 millisecands for the sensor to reach 63.2% of a step change in temperaturedip water flowing at 3 feet per second transverse to the sensor.
P

(ASTM-E-644)
Self heating: The bare sensor will rise less than 1°C while dissipating an IR power of 3 milliatts in still air. {ASTM-E-644)

Insulation resistance:; The insulation resistance between outer sensor insulation clafiped\between two metal plates and the commoned lead wire is 50 megohms

minimum with 50 Vde applied to a dry sensor at room tempé&sdtuzeMASTM-E-644)
Lead wire: No. 20 AWG stranded copper conductors, TFE Tefion® insulated, 3-wig€ cgnfiguration.
Mounting: Will conform to surfaces with radii down to 3" transverse to element'winding and 12" radii longitudinal to winding.

36 (NCH
LEAD LENGTH
STANDARD

o> /(_,ozs MAX.

Stack No. Accuracy Price
IMIDE CARRIER
POLY ORDERING INFORMATION:
3155101 +0.50 ohms, 0.50% of temperature. $48.20
315511-2 +0.22 ohms, 0.25% of temperature. $59.00

1-800-356-8000 PHONE ~ CAPP/USA  1-800-356-3262 FAX
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100 % CAPP/USA HEAVY-DUTY INDUSTRIAL RTD SURFACE SENSOR

CAPP/USA

—
[ —
CEne—aca
100 %
MADE IN USA

STOCK NO. 315508 GR 315508

CAPP series of HEAVY DUTY surface sensors provides a practical method for measuring surface temperatures in are@s Where the sensor may
be subjected to rugged use during service. These sensors can be bolted or clamped in place on a flat surface. Mountifig plates can be formed

to mate with specific radii on request.

SPECIFICATIONS

Operating temperature range: Standard —200-260°C (-320-500°F)
High 0-540°C {32-1,000°F)

Sensing element: The standard sensing element is platinum with a resistance of 100 ohms at 0°C and temp@tgture coefficient 0.00385 Q/€Y°C nominal (DIN
43760). Also optionally available on special raquest are reference grade platinum, nickel and hickel-iron alloy.

Accuracy: 0.1 ohms {$0.25°C) or 0.4% of temperature, whichever is greater.
Stability: The sensor will have less than 0.05°C drift per year at rated service temperature with proper mounting.

Time response: 8 seconds for the sensor to reach 63.2% of a step change in temperaturgsin‘water flowing at 3 feet per second transverse to the sensor. {ASTM-
E-644)

Seli heating: The bare sensor will rise less than 1°C while dissipating an I’R poaeriaf*35 milliwatts in still air. (ASTM-E-644)

Insulation Resistance: The insulation resistance between outer sensor housifig and commoned leadwires is 50 megohms with 50 Vdc applied to a dry sensor at
room temperature. (ASTM-E-644)

Lead wire: #22 AWG stranded nickel plated copper TFE Teflon" insulated) 3-wire configuration, Stk. No. 315508.
#22 AWG stranded nickel plated copper fiberglass insulated,3-wire configuration, Stk. No. 315509

Mounting: Sensor can be boited, clamped or welded into plaCe.

36 m/\

LEADWIRES
STANDARD

174 DiA.

TYPE 316 STAINLESS STEEL

o 3/16 DIA. Stock No. Operating Range Price
TYPICAL
{ ORDERING INFORMATION:
1716
315508 ~200-260°C $86.00
315509 0-540°C $86.00
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R.T.D.’S

CAPP/USA STRA

CAPP sensors are designed for applications where it is
impractical to penetrate a vessel with an immersion
sensor—yet a rugged industrial configuration is required.
These styles are ideal for use in energy management
systems. process plants, refineries, utilities and many
other field applications.

Performance Specifications

Operating Temperature Range
-73°C to 260°C (-100°F to 500°F) continuous. -157°C
10 316°C (-250°F to 600°F) for short periods.

Sensing Element

The standard sensing element is platinum with a
resistance of 100 ohms at 0°C and temperature coefficient
0.00385 Q/Q/°C nominal (DIN 43760). Also optionally
available on special request are reference grade platinum,
nickel and nickel-iron alloy. consult CAPP.

Accuracy (Two Available): (See Stock No.s Below):
(-1) = 0.50 ohms = 0.50% of temperature. whichever is

greater.
(-2) = 0.22 ohms = 0.25% of temperature, whichever is

greater.

Stability

.3 9e 4
The sensor will have less than 0.2°C drift per year at rated 36 INCH STANDARD

service temperature with proper mounting.

=) _— OFiionaL pipe
q 7 clamp
[ * 9" CLAMP = ADD.$14200
il ' *16" CLAMP = ADD $18.00
o6
1O

PIPE CLAMP
ADAPTOR

.18 2.03
STOCK NO. 315389-1
STOCK NO. 315391-2
«EACH = $99.60

P-ON RTD SENSORS

100 % - d
CAPP/USA * /
B |
L]

L ]

100 % STOCK NO.

MADE IN USA 315389 STOCK\ND

< 315384

stockno, g !j

\/ 315392
Self Heating

The bare sensor will rise less than | °Ciwhile dissipating
an I"R power of 35 milliwatts in still_air. 104 milliwatts
in 21°C water flowing at 3 feet persgcond.

Insulation Resistance

The insulation resistancé bétween outer sensor insulation
clamped between t&o\fiétal plates and the commoned
leadwire is 50 me&olims minimum with 50 Volts DC
applied to a dry seriSor at room temperature.
(ASTM-E-644)

Lead Wire

#22 AWG stranded nicke! plated copper silicone
ins@ilated. 3 wire configuration.

LEAD LENGTH

+ .06 .06
;_o/'l kae

*.06 STOCK NO. 315392-1

STOCK NO. 315393-2
EACH = $80.00

STOCK NO. 315394-1 \>/
STOCK NO. 315387-2

EACH = $99.00

1-800-356-8000 PHONE  ~ CAPP/USA  1-800-356-3262 FAX 125
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100 %
CAPP/USA

-
——————
e ———

100 %
MADE IN USA

SPECIFICATIONS

CAPP/USA PLATINUM RTD CAPSULES

Temperature range: TFE Teflon® leads: —200-260°C (-320-500°F)
Fiberglass leads: —-75-510°C {-100-950°F)
Sensing element: International grade thin film platinum «=0.00385 /Q/°C

Time constant: 0.093 dia. = 0.6 sec.
(Water at 3 ft/sec.): 0.125 dia.= 0.8
Interchangeability: +0.3°C or 0.6%

sec. 0.187 dia. = 1.5 sec.
of temperature, IEC 751 Class B

Ready to use platinum RTD
Capsules have insulated lead
wires welded and anchored
internally. No splicing to
fragile elements is required.
This construction assures
reliable rugged embedment,
insertion or probe assemflys
Fit in precision diameters\from
0.0937-0.187". Stangdard
sensors and encapsblation
materials ratedston540°C
{1,000°F). Choose''size and
lead wirg’temperature rating
requigeth Bhoose the moisture
resistant/versions for
condensation, shallow
immersion, and pressure seal
or steam sterilization.

Kapton™ leads: —200-350°C {-320-660°F)

Moisture resistant: ~-50-200°C (—80-390°F)

Ice point resistance: 100£0.12() of 1,000%1.2Q); Internationai Class B {20.12%)
Self heating: >15 mW/°C

Long term stability: Better than 0.05°C (0.02% of resistance) per 5 years, -50-300°C, 0.25°C per yeatto 540°C

Insulation resistance: >50 MegOhms at 50 Vdc at 25°C

Recommended curfent; ¥ mA maximum for temperature sensing

Maximum current: 100§2=5 mA, 1,000Q2=2 mA for limited self heating. Also suitable as self heated“sénsors
Pressure seal: Moisture resistant 0.187 and 0.125 dia. rated 300 psi, consult CAPP Lead materials: Nicke! coated copper insulated
Case materials: Alumina on 0.187 and 0.125 dia.

Polyimide {350°C} on 0.093 dia.

Stock No. Description Price  ‘Stogk“No. Description Price
ORDERING INFORMATION: QRDERING INFORMATION: {cant.)
315472 <0.187” dia. x 0.6” L Alumina with Tefion” ieads, 260°C $34.80, 315478 Moisture resistant <0.1257 dia. x 0.6” L. Alumina with Teflon®  $34.80
{500°F) leads, 200°C (390°F), 300 psi seal
315473 <0.187" dia. x 0.6 L Alumina with fiberglass leads, 510°C $38°50 315479 <0.093" dia. x 0.5" L. Polyimide with Teflon® leads, 260°C $34.80
(350°F) {500°F}, 3 wire max.
315474 Moisture resistant <0.187” dia. x 0.6” L Alumina with TefloR*) $34.80 315481 <0.093" dia. x 0.5” L. Polyimide with Kapton™ leads, 350°C $34.80
leads, 200°C (390°F), 300 psi seal (660°F), 3 wire max.
315475 <0.125" dia. x 0.6™ L. Alumina with Teflon~ leads, 260:C $34.80 315482 Moisture resistant <0.093 dia. x 0.6” L Polyimide with $34.80
{500 F) Tefion” leads, 200°C {390°F), 3 wire max.
315477 <0.125" dia. x 0.6” L. Alumina with fiberglass igads, 510°C $38.50
(350°F}, 3 wire max.
Resistance Spécification
TO1 100Q2+0.12Q (=0.00385 Q/Q/°C) No ($) Adder.
Ti0 1000Q2+0.12Q (=0.00385 Q/Q/°C) No ($) Adder.

315472 | TO1

Number of Leads

2 wire
3 wire
4 wire

No ($) Adder
No ($) Adder
$3.50

lead length in inches (127 standard)

pb— O W

(315472-
127 = EXAMPLE STOCK NO. = $34.80

T01-A-12)

126 1-800-356-8000 PHONE
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cAPP/GSA CAPP/USA PLATINUM SURFACE RTD

Low cost, sealed piatinum RTD
is the world's toughest. The
IEC 751 sensor is refractory
sealed for =0.05°C stability. Its
small strong design allows this
package to conform on curved 2

"

100 %

MADE IN USA ACTUAL SIZE |

surfaces for accurate
response in milliseconds.
Toughness is provided by,
leads welded within¥the
sealed RTD. Moistlre
resistance for ¢gndensing
environmentsishallow
immersion{onsterilization is
provide/by, Kapton*/Teflon-
lamiffiation’ that completely
encapsliates the assembly
and lead entrance, Standard
operating range is -200°C to
260°C. Clamped sensors can
withstand 340°C.

Features:

» Strong weided leads, 30 AWG nickel coated

» Full platinum RTD stability

» Tough and durable

« Strain isolated

« Self heating: >15 mW/°C mounted

» Int’| grade thin film platinum

 Temperature range is —~200°C to 260°C {-320-500>F)

» Time constant is 0.3 seconds on metal surfaces

» Long term stability better than 0.05°C (0.02€2)(pen 5 years
« Interchangeability: £0.3°C 0.6% of temperature TCE 751 class

O REF L +20 / -00 |
f i
0.22 REF —
L ' —
013 REF (3 WIRE, SHOWN)
009 REF 2 WIRE)

é

4 1

5% TP 0032 \

Stock No. Description Price
ORDERING INFORMATION:

314885 100€2:+0.12Q2, 0.07” x 0.17 sensor, 2 lead wires. $36.40
314886 10002:0.1202, 0.07” x 0.1” sensor, 3 lead wires. $36.40
314889 1.000€2+1.2Q2, 0.08” x 0.2” sznsor, 2 lead wires. $36.40
314890 1.00002:1.202, 0.08” x 0.2" sensor, 3 lead wires. $35.40

Lead length is 127 unless otherwise specified: add an additional .25¢ per each inch of leads over 12",

1-800-356-8000 PHONE ~~ CAPP/USA  1-800-356-3262 FAX 127
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100 %
CAPP/USA

100 %
MADE IiN USA

CAPP/USA MINI-FLEX PLATINUM RTD (ISO 9001 CERTIFIED)

f— 04 REF ‘L’ +20 7/ 00

049 REF (3 VIRE SHOWVND
0.14 REF

Low cost, flexiblesealed platinum RTD is the world’s smallest and toughest. The 10092 DIN-IEC sensor is
refractory sealed fop1+0.05°C stability. Its extremely small and thin design allows this flexible package to easily
conform on gomplex surfaces for accurate response in milliseconds. Flexibility and toughness are provided by
platinum ribbaps)welded within the sealed RTD. Maisture resistance for condensation, shallow immersions and
sterilizatign environments is provided by Kapton®/Teflon® lamination that completely encapsulates the assembly
and |€ad\entrance. Standard operating range is —200-260°C. Clamped sensors can withstand 340°C. Full platinum
RFD\stability; flexible, tough and durable; best for small radius surfaces and tubes; fully sealed; recommended
foncondensing environments; and strain isolated.

SPECIFICATIONS

Leads: 30 AWG nickel coated Sensing element: 100Q thin fiim platinum

Temperature range: ~200-260°C (-300-500°F) Time constant: <0.2 sec. on metal surfaces

Self heating: >15 mW/°C mounted Long term stability: Better than 0.05°C (0.02Q) per 5 years

Interchangeability: +0.5°C or 0.8% of temp. at $0.2% +0.3°C or 0.6% of temp. at £0.12% |EC 751 Class B.

Stock No. Description Price
ORDERING INFORMATION:

4N 2-wire 10002 thin film platinum, resistance is: 10002 + 0.2Q = 0.00385 Q/Q/°C. $35.60
314876 2-wire 100Q2 thin film platinum, resistance is: 100€2 + 0.12Q2 = 0.00385 SYSY/°C. $35.60
314877 3-wire 1002 thin film platinum, resistance is; 10002 + 0.2Q = 0.00385 Q/Q/°C. $54.05
314878 3-wire 10002 thin film platinum, resistance is: 100Q + 0.12Q2 = 0.00385 Q/Q/°C. $54.05

Note: Lead length is 127 unless otherwise specified, add an additional .25¢c per each additional inch over 12” leads.

128 1-800-356-8000 PHONE ~ CAPP/USA 1-800-356-3262 FAX
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100 %
CAPP/USA

100 °%
MADE iN USA

RTD SIMULATOR

Direct RTD output—11 precise resistance steps simulate the temperatures of a 100 ohm RTD sensor to calibrate
data loggers, transmitters, controllers and computers. Accuracy is +0.05% for platinum sensors.

RTD curve—Built-in calibration tables permit the selection of 11 different temperatures (DIN standard 43760).
Special ranges for other materials and curves are available from the factory.

Hand held—{2's x 4 x 2'/s inches). Replace decade box and tables with a 3 and 4 wire calibration. Weight: 1 Ib.

ORDERING INFORMATION:

Stock No. PCN Series Price
284106 309251 11PT $269.00

100 %
CAPP/USA

100 %
MADE IN USA

THERMOCOUPLE & RTD SWITCHES
#8 061695 dia.)

N8 Orit (1695° 6a) 4 plocesweq. spoced
4 ploces eq. spoced
on 3.716° dio. B.C.

<

sy
3187 dio ”
5. .
Panel Cutout 187 g
Pane! Cutout

Features:

These two pole {for use with TC's)=afd-three pole (for use with RTD’s) selector switches provide low resistance
switching for temperature measufing circuits. Both switches are make before break. The TC switch is 3.25”
square and the RTD switch is 525" square.

Stock No. Description Price
ORDERING INFORMATION:

312984 12 chiapngls TC $185.00
312985 12 channels RTD $185.00

1-800-356-8000 PHONE  ~ CAPP/USA  1-800-356-3262 FAX 129
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THERMOCOUPLE WIRE

100 %
CAPP/USA

100 %

COMPLETE ORDERING GUIDE TO THERMOCOUPLE WIRE (cont.)

INSULATED THERMOCOUPLE WIRE: (DOUBLE CONDUCTOR)—PRICED PER
FOOT:

MADE IN USA Hn?o:xell Pos. Neg. Overall Max.
Stock No. Model Type Insulation Gauge Color Color Color Temp. Price
Varished
278488 9B3CS J Fiberglass 30 White Red Brown B800°F $.45
High-Temp.
278489 9B3C6 J Fiberglass 20 — —_ — 950°F $.98
27193Nn 9B3IN4P J Nylon' 24 White Red Clear 350°F $38
278479 9B3N4 J Nylon 2] White Red Clear 3503F $.34
273314 9B3C1 J Thick Glass Braid 14 White Red Brown 925°F $1.59
High-Temp. E
278504 982C6 K Fiberglass 2 Yellow Red Brown ¥300°F $s8
Varnished
16t 982C2 K Fiberglass 20 Yellow Red Browh 925°F $.88
278507 9B2N2 K Refrasil 2 _ — = 1700°F $2.09
2793716 982A2 K Ceramic Fiber Braid 20 — — — 2250°F 2.09
Vamished
27841 9B1C2 7 Fiberglass 20 Blue fed Brown 500°F $.76
Varished
278478 9B81C4 T Fiberglass 24 Blue Red Brown 450°F $58
Varnished
278473 9B1C5 T Fiberglass 30 Blue Red Brown 450°F $.36
278464 9BIN4 T Nylon 1] Blue Red Clear 350°F $.36
2793718 9BINAP T Nylon’ 24 Blue Red Clear 350°F $.36
High-Temp.
279387 9B4AC? E Fiberglass 20 Purple Red Brown 1000°F $.79
1. Premium Grade Wire
BARE THERMOCOUPLE WIRE: (INDIVIDUAL WIRES)—PRICED PER POUND:
To Fit To Fit
Honeyweil Polarity Of Honeywell Polarity Of
Stock No. Model Type Gauge Wire Price #Stock Nao. Model Type Gauge Wire Price
278525 9A1LY K 8 Positive $5108 278527 9AIL3 E 20 Positive $70.00
278526 6A1L2 K 14 Positive $51.00 278528 SA1ILS E 24 Positive $81.90
278527 9AIL3 K 20 Positive $20.00 278529 SA1E1 E 8 Negative $52.50
278533 9A1K1 K 8 Negative $39.00 278530 SA1E2 E 14 Negative $52.00
278534 SAIK2 K 14 Negative $44.00 278531 9A1E3 E 2 Negative $69.00
278535 9AIN3 K 20 Negative $52.50 278532 9A1ES E 24 Negative $78.00
278525 ALY £ 8 PdSitve $51.00 278510 9ATM3 T 2 Positive $20.00
278526 SA1L2 E 14 Pasitive $51.00 278514 SA1IN3 T 20 Negative $69.00
BARE THERMOCOUPLE WIRE: (MATCHED WIRES}—PRICED PER POUND:
To Fit To Fit
Honeywell Grade Of Honeywell Grade Of
Stock No. Model Type Gauge Wire Price Stock No. Model Type Gauge Wire Price
278538 9A1C1 J 8 Standard $33.00 278555 9A1A2 K 14 Standard $46.00
278539 SA1C2 J 14 Standard $36.50 278556 SA1A3 K 2 Standard $46.00
278540 3A1C3 J 20 Standard $43.00 278548 SAID1 E 8 Standard $61.00
278541 9A1C5 J 24 Standard $493.00 278551 9A102 E 14 Standard $52.00
278544 SA1G1 J 8 Premium $39.00 278552 9A1D3 E 20 tandard $81.40
278546 9A1G2 J 14 Premium $46.50 278553 SA105 E 24 Standard $71.00
278547 9A1G3, J 20 Premium $54.10 278535 9A1B3 T 2 Standard $46.00
278554 9ATA1 K 8 Standard $46.00 278537 9A1813 T 20 Premium $56.00
BARE THERMOCOUPLE WIRE - HIGH TEMPERATURE: (MATCHED WIRES)
Stack No. To Fit Honeywell Model Type Gauge Price
278561 309A582 Platinum Rhodium (30%) / Platinum Rhodium (6%)' 24 (Type B) SSI(’IEUCOI%
278560 303A6T2 Tungsten / Tungsten Rhenium (26%F 2 SSPECIAL
QUOTE
2718558 309A6TS Tungsten Rhenium {5%) / Tungsten Rhenium (26%)2 24 SSPECIAL
QUOTE

1. Rated Max. Temperature: 3000°F
2. Rated Max. Temperature: 4000°F
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THERMOCOUPLE WIRE

BASIC CHARACTERISTICS OF THERMOCOUPLE WIRE AND EXTENSION
WIRE INSULATION

Wire Maximum Temperature Abrasion Solvent Acid Base Flame Moisture
Material - °F € Flexibility Resi Resi Resistance Resistance  Resistance  Resistance
{PVC) Polyvinyl Over Polyvinyl 21 105 Excellent Good Fair Good Good Goed Good
Nylon 350 177 Good Excelient Good Poor Good Poor Good
Teflon-FEP (Extruded) 400 204 Good Excellent Excellent Excellent Excellem Excelient Excellefit
Teflon-TFE (Wrap) 500 260 Good Excellent Excellent Excelient Excellent Excelient Excelfent
Rubber 500 260 Excellent Fair Fair Poor Good Poar Good
fFiberglass 200 482 Good Poor Excellent Excellent Excellent Exceilent Poor
Synthetic Fiber 400 204 Good Good Excellent Excellent Excellent Excellent Fair
Refrasil 1800 982 Good Poor Excellent Excellent Excellent Excellent Poor
Ceramic Fiber 2000 1093 Poor Poor Excellent Excelient Excellent Excellent Poor
Buna-s Rubber 150 60 Good Geod Good Poor Good Poor Good
Ename! 225 107 Fair Poor Fair Poor Good Poor Fair
Teflon 392 200 Good Good Good Fair Good Good Good
High-Temp. Fiberglass 1300 704 Good Good Good Good Gdod Good Good
Thick Glass Braid 900 482 Fair Good Good Good Gopd Good Good
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COMPONENTS & ACCESSORIES

100 %
CAPP/USA

THERMOCOUPLE HEADS
SCREW-COVER HEAD SELECTION

100 °4%
MADE IN USA
Explosion-
Proof Conduit Protection To Fit
Standard Stock Qutlet Tube Conn, Honeywell
Stock No. Each No.! Each Thread Thread Model Price
163053 $37.00 — — ‘s 'iz" 30356496-1 $37.00
3557 $37.00 — — ' b/ 3035649-2 $31.00
257200 $37.00 — — ‘" 1" 303564963 $37.00
177324 $37.00 279012 $91.00 b 'i2" 30356496-4 $37.00
217343 $37.00 279013 $91.00 k0 3" 30356496-5 $37.00
139525 $31.00 — — e 1" 3035649-6 $37.00

1. Explosion-Proof heads are U.L. Listed & CSA approved.
2. Termina! block for expl. proof head is STOCK NO. 279019.

GENERAL-PURPOSE HEAD SELECTION

Polygmpylene Conduit Brotection To Fit

Standard tock Qutlet Tiube Conn. Honeywell

Stock No. Each No.! Each Thread Thread Model Price
21128 $24.75 2790152 $62.40 'R 'h” 30366504-1 $25.00
21127 $24.75 — - 174 3 30366504-2 $25.00
275948 $24.75 — — " 1 30356504-3 $25.00
— — 2730162 $62.40 3er i 30757555-2 $63.00

1. Polypropylene heads are rated at max. temp. of 235 F; and are«€xcellent in corrosive medias.
2. Terminal blocks for poiypropylene heads are STOCK NO. 2790%, for single-type and STOCK NO. 279018 for duplex-type.
279017:510.40 / 279018:817.52

MINI-ALUMINUM HEAD

Stock No. Each Description To Fit Honeywell Mode! Price
5584 $19.90 *2” NPT Femal2Conpection Outlet. 30682116-1 $20.00

THERMOCOUPLE TERMINAL BLOCKS
MINI-TERMINAL BLOCK

Used with mini-alumingmhead.

Stock No. Each Description To Fit Honeywell Mode! Price
29443 $3.00 Single 306821171 $9.05
129535 $13:00 Duplex 30682117-2 $13.00
DT i SINGLEFELEMENT TERMINAL BLOCK

, g ) Standdrdterminal block mainly used in the gen. purpese or screwcover heads.
:uil_l»:/ | Statk Nd. Each Description To Fit Honeywell Model Price
| ;Q o | & ‘ 6100 $11.30 Single Element 30074456-7 $11.52
= ; i, _~ 3562 $21.65 Duplex Element 30356503-2 $28.10

RIGID-TYPE TERMINAL BLOCK

Primarily used in screw-cover and general purpase heads for CAPP-0-PAK assemblies.

Stock No. Each Description To Fit Honeywell Model Price
115677 $26.80 Rigid-Type Terminal Block. 30353804-3 §21.20

MOUNTING PLATE & BUSHING'

To adapt terminal blocks to thermocoupie assemblies.

To Fit
To Fit Honeywell
Stock No. Each Description T/C 0.D. Model Price
277412 $19.00 Mounting Bushing & Plate Yhe” 30681513-1 $19.00
91440 $19.00 Mounting Bushing & Plate " 30681513-2 $19.00
213304 $18.00 Mounting Bushing & Plated " 30681513-3 $19.00
213310 $19.00 Mounting Bushing & Plate W 30681513-4 $19.00

1. Plate or bushing must be soidered to T/C sheath-consult CAPP.
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COMPONENTS & ACCESSORIES

QUICK-CONNECT PLUGS & JACKS

Stock No. Type Color To Fit Honeywell Model Price
PLUG SELECTION

58568 J Black 30728096-1 $6.50
581 K Yellow 30728096-5 $6.50
5870 T Blue 30728096-4 $6.50
5869 R.S Green 30728096-3 $6.50
2771359 E Purple 30728096-8 $6.50
5873 Uncompensated White 30728096-6 $6.50
272411 N Qrange 30728096-7 $6.50
JACK SELECTION

217691 J Black 3072803-1 $8.00
5877 K Yeliow 3072809-5 $8.00
5876 T Blue 3072809-4 $8.00
5875 f.s Green 3072809-3 $8.00
277360 E Purple 3072809-8 $800
5878 Uncompensated White 3072808-6 $8'00
279026 N Orange 3072809-7 $8.00
MOUNTING ACCESSORIES FOR PLUGS & JACKS

Stock No. Description To Fit Honeywell Mode! Price
279020 Cable Clamps 30721652 $3.04
279022 Tube Adaptors To Fit .065" Sizes 3072165-1 $15.00
279023 Tube Adaptors To Fit 125" Sizes 3072165-2 $15.00
279024 Tube Adaptars To Fit .191” Sizes 30721653 $15,00
279025 Tube Adaptors To Fit .250" Sizes 30721654 $15.00

COLLAR-TYPE ADJUSTABLE FLANGES

To Fit
Diafet Di Fits Tube Honeywell
Stock No. Df 2I% 0f "0” Size Model Price
FLANGES WITH 3*MQUNTING HOLES
3417 g 3.25" k" 30352055 $29.15
277351 1.38” 3.5” 1 30352045 $32.00
FLANGES WITHOUT MOUNTING HOLES
277353 9 3.25" 2" 30000388 $20.09
41207 1.387 35" 1 30000236 $20.09
2640 227 45" 2" 30000244 $20.09
Note: Also Available as curved-type saddie, specify STOCK NO.: 277357.
Diameters are 3.25 x 5.75. and to fit a 3" tube.
WEATHERPROCF
COVER
WEATHERPROOF COVERS
To Fit cont.
Thread N.PT. Diameter Fits Tube Honeywell
Stock No. of “I” [ Size Model Price
277356 b2 3r 3 30003967-2 $49.40 ’

1-800-356-8000 PHONE  ~~ CAPP/USA  1-800-356-3262 FAX 135




COMPONENTS & ACCESSORIES

WEATHERPROOF COVERS (cont)

Thread N.P.T. Diameter Fits Tube Ho:l;ynv:ell
Stock No. of “I* 0f "0~ Size Model Price
221n 1" 327 3 30003967 $55.00
270380 ke 213 27 30003974 $42.05
91430 3" 1.88” 13" 30004142 $42.05
COMPRESSION FITTINGS
READJUSTABLE TYPE
To Fit
Mounting To Fit These Honeywell
Stock No. Thread (NPT)  Sheath Sizes Model Price
279027 Vg™ ‘he” 0.D. 3066672-1 $31.00
211143 L %" 00. 3066672-2 $31.00
279029 %" %" 0.D. 3066672-3 $31.00
279030 \y .~ 0.0, 3066672-4 $71.00
279031 2" 31" 0.D. 3066672-5 $113.15
Note: Material of above fittings is 303 S.S.
FIXED TYPE-NOT ADJUSTABLE
JouFit
Mounting To Fit These Material Haneywell
Stock No. Thread (NPT) Sheath Sizes Of Fitting Model Price
272662 iy Ym” 0.D. 316 S.S. 303563275-2 $74.00
279033 ko " 0. 316 S.S. 30363275-3 $41.00
178227 'is” 36" 0.0. 316 S'S. 30363275-4 $41.00
279035 i i 0D. 315 S35. 30363275-5 $32.00
279036 it 3~ 00. 316 S.S. 30363275-6 $73.05
279037 Yis™ e Brass 30363275-1 $31.00
279038 " " Brass 30076520-1 $10.00
279039 's” 2re” Brass 30076520-2 $10.00
279040 e e Brass 30076520-3 $10.00
279041 " . Brass 30076520-4 $22.%0
0,
CAPPIUSA THERMOWELLS
= =/
S — 3/4" NPT "
———— —.260 Bore 1/2n
100 % r
MADE IN USA
% _WM_,_J oy
NPT [ l— 2 127 —
3/4" 1" ; u

Features: Three sizes of thermowells are stocked in both 304 and 316 stainless steel.
Specifications: Both Yfs” Spring Loaded TC and RTD's.

Dimensions
Order No. Stem Lgth. A Insert Lgth. U Dia. 0 Material Price
312913 4" 28" ' 304 SST $34.00
312914 6" 4'h" - 304 SST $39.00
312915 127 10" 3" 304 SST $§65.50
312916 4" 2% " 316 SST $45.00
312918 6" a4y I 316 SST $48.00
312919 127 104" I 316 SST $35.00
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THERMOCOUPLE RELATED SENSING

DIGITAL INFRARED TEMPERATURE TESTER

When you need to know how hot your machinery is running, rate of cooling or process temperatures,“use the
infrared technology of the Dickson IR550. It gives you accurate readings without contact. Non-cortactreadings
are more sanitary and less hazardous. Disckson’s 1R550, with adjustable emissivity, provides outstanding
accuracy with most materials.

Average

Ambient Operating Recommended Response
Stock No.  Description Temperature Range Accuracy  Temperature Distance From Target Time Eield Of View Price
283983 Digital Infrared ~50 to +1000°F +1% full +32 to +122°F, 77 to 10 1 secongd 18° (5 to 1 ratio) $497.40
Temperature {-45 to +537°C) scale (0 to +50°C)
Indicater 11 digit
ACCESSORIES:
Stock No.  Description Price
283984 9V Battery $5.00
283986 Wall Transformer/Battery Eliminator $21.00
283987 Output Cable 6 $24.07
283988 NIST Traceable Calibration 3-Pt. $132.25
%

For quick temperature checks throughout the workplace,
you can't beat the convenient@ofour pocket-sized digital thermometer.

ORDERING INFORMATION:

Stock No.  Descrigtion Temperature Range  Accuracy Price

211153 Digital Tempetrature Indicator ~20 to +220°F, +1°F from +20 to +140°F, £1°C from -7 to +60°C or $72.10
-28 to +105°C +1% full scale outside these ranges

ACCESSQOBIES

Stock-No Description Price

284481 1.4V Batteries {6 pack) $32.30

D152 AND D153 SERIES

The D152 and D153 are the perfect replacement for old bi-metal thermometers. The compact styling, durability
and great price make these digital thermometers an excellent value. Data hold freezes readings on display. On/
0ff button and auto power off. 5 stem, button battery AB13.

ORDERING INFORMATION:

Stock No.  Description Temperature Range Accurscy Price
283978 Digtal Thermometer, (—40 to +300°F) ~40 to +300°F, —40 to +150°C 13.4°F, £1.9°C $28.00

D154 AND D155 SERIES

The D154 and D155 have large easy-to-read LCD displays, are water resistant and rugged enough to withstand
10" drops! A protective cover also acts as an extension for tough to reach areas. On/Off button, auto power off.
Data hold and continuous update. 3” stem, button battery AB13.

ORDERING INFORMATION:

Stock No. Description Temparature Range Accuracy Dimension Price
283973 Digital Thermometer, ~40 10 +300°F, 12°F, 5.75 in length (3 probe) $28.00
{40 to +300°F} —40 to +150°C +1°C
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THERMOCOUPLE RELATED SENSING
CHROMALOX DIGITAL T/C THERMOMETER MODEL 115

RUGGED DIN/NEMA CASE

COLD JUNCTION COMPENSATED
UP TO +2°C ACCURACY

LINEAR ANALOG OUTPUT FOR
CHART RECORDERS

MODEL 115

Features

The Model 115 Digital Thermometers are economical panel-mounted indicators with a standard analog output. Models are available with either
J, K, T or E thermocouple input, with Fahrenheit or Celsius display. The 115 features large 0.56” LEDs with 3%z digits. The 115 can operate on
either 115 or 230 Vac, and requires only 4.13” pane! depth.

Specifications

Cold Junction Compensation: Output Accuracy: +0.5% span

0.05°F/°F {0.05°C/°C) ambient of 32 to 104°F {0 to 40°C) Operating Voltage: 117 Vac or 230 Vac % 15%, 50 or 60 Hz.
Input Impedance: Greater than one megohm Power Consumption: 1.75 Watts

Common Mode Rejection Ratio: 120 dB Operating Temperature: 32 to 104°F

Resolution: 1°C or 1°F Display: 0.56 inch high LED

Output: Analog, 1 mV/°C or 0.556 mV/F (0°F = 0 mV). Analog device must have input impedance of 10 k¢
Dimensions: H: 1.9” {48 mm) x W: 3.8” (97 mm} x D: 4.13” (105 mm), 6.02” {153 mm) with metal case
Cutout: H: 1.772” {45 mm) x W: 3.622 (92mm)

ORDERING INFORMATION:

Stock No. PCN Series Input Range, Accuracy Price
283515 314990 115TF T Copper-Canstantan -00%6 750°F +3.6°F $241.00

Note: To Order

Bench top models:

The DS-115 Digital Thermometer icorporates a 115 thermocouple thermometer in a benchop case. This single input unit features a
pre-wired 115 Vac power cord, on/off switch and quick-disconnect thermocouplias€onnector.

To order, simply add the prefix “DS” to the stock no. of your choice.

The DSS-115 is a similar unit with the ability to monitor 10 input signals. The«desised channet is selected by a 10 position front panel
rotary switch. All thermocouple inputs to a3 DSS-115 are via screw terminaisy

To order, simply add the prefix "DSS” to the stock no. of your choice.

' HAND-HELD PORTABLE NONCONTACT THERMOMETER, MDL. PTM

The Chromalox PTM is a portable, battery opgsated, hand held, non-contact thermometer. Designed for use
throughout your plant in any heat critical stage bf your process. Carry it in a toolbox or in its handy holster. Use
it to check temperatures of electrical cortpapents, bearings, insulation, steam traps, roofing materials, concrete,
pumps, compressors, as well as product temperatures.

Temperature change often means tfoub!®, The Chromalox PTM line of thermometers uses noncontact
temperature measurement to spot problems early, so you can prevent costly downtime and avoid processing
problems that lead to rejected (praduct.

A Chromalox PTM weighs about half as much as other noncentact handheld thermometers, so it's easier to lift,
easier to aim, and easief t,get precise readings.

Operation is easy, tog. Yo simply aim, pull the trigger and read the temperature. There's no need to focus and
no need to calibrate,

And the PTM's_rigged=aptical system and electronics are environmentally sealed, so it's built to deliver, day
after day, even in the harshest conditions.

A sophisticated’microprocessor insures accuracy and repeatability for targets less than 17 (2.5 cm).

For added\acturacy most models include adjustments for emissivity and ambient temperature. And for added
convénjence, certain models provide Min, Max, Differential and Average values as well as audible Hi/Lo alarms.
M#ést models have analog and digital output for data loggers and recorders. A printer accessory is also
available,

The PTM-5 has a built-in data logger that stores up to 64 readings from different sites around your facility, and
can transfer the data to a Lotus 1-2-3 spreadsheet.

Compare. no other handheld thermometer delivers this much for the money. And when you consider the
thousands of dollars you could save in repairs, rejected product and downtime, a Chromalox PTM could pay for
itself the first time you use it.

ORDERING INFORMATION:

Stock No. PCN Description Price
2848118 309614 PTM2 with Carrying Pouch, 0 to 1000°F {-17 to 540°C); 8-14 Spectral Response; 1.0” Spot @ 18”. MOL. PTM2. $920.00
284119 309622 PTM3 with Carrying Pouch, 0 to 1000°F (-17 to 540°C); 8-14 Spectral Response; 1.0 Spot @ 36”. MDL. PTM3. $1,225.00
284120 309630 Same as PTM 3 with 0 to 1600-F (—17 to 870°C; High/Low Set Point Alarm, Multi-Function Display and Reflected $1,650.00

Temperature Compensation. MOL. PTM4.

ACCESSORIES
284128 309673 110 Vac Adaptor $40.00
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THERMOCOUPLE RELATED SENSING
199.% CAPP/USA TRANSMITTER/2-WIRE RTD

CAPP/USA

STK. NO.
315506

100 %
MADE IN USA

STK. NO.
316043

LOOP RESISTANCE (OHMS)

POQWER SUPPLY VOLTAGE (VDC)

The CARP\Madél STT2000 Two-Wire RTD Temperature Transmitter is accurate to £0.1% of SPAN or £0.1°C
which€venis greater. It fills the gap between the full featured field mount transmitter and the very limited
instruments used for environmental control systems. It is specifically designed for rugged industrial applications
whece the operating temperature permits the transmitter to be mounted directly in the connection head.
£M APPROVED Class | Div. 1 Groups B, C, D; Class Il Div. 1 Groups E, F, G & H; and Class il hazardous
locations

SPECIFICATIONS

Output: 4-20 mA, 1-5V

Range: Set course zero and SPAN, minimum SPAN is 5°C

Accuracy: 20.1% of SPAN or #0.1°C, whichever is greater

Ambient Temp.: -20-85°C

Resolution: Better than 0.05°C

Sensor break indication: Upscale curtent limited, less than 30 mA

Model No. Stock No. Description Price
ORDERING INFORMATION:

STT2000 315506 Transmitter with standard cast-aluminum head, $242.00
STT2000E 316042 Transmitter with explosion proof small cast-aluminum head, FM approved. $257.00
STT2000W 316043 Transmitter with No connection Head $185.00

Note: The CAPP/USA STT2000 is also available in ceisius temp —Consult CAPP/USA.
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THERMOCOUPLE RELATED SENSING

TEMPERATURE TRANSMITTERS FOR RTD AND THERMOCOUPLES

ALL TEMPERATURE RANGES
BURNOUT INDICATION
LEAD WIRE COMPENSATION
EXTENDS SIGNALS UP TO
7000 FEET

MODEL 7001

MODEL 7004 (LINEARIZED)

Features

One RTD model and one thermocouple model cover all ranges and inputs. The moisture-sealed housing, eagily

accessible mounting hardware make the 284017 and 284018 simple to maintain.
Covers all Temperature Ranges (no Range Cards needed)
Selectable Burnout Indication
Perfect Lead Wire Compensation
Optimum Linearization for all Zeros and Spans
Covers all Thermocouple Types and Millivolt Signals
Field Selectable Loss of input Indication
Linearization Card Provides for linear 4-20 mA Signal (7004 T)
Better than 0.1% of span accuracy
Shipped with J Thermocouple Calibration
SPECIFICATIONS
Output: Stock No. 284017 — 4 to 20 mA DC, non-isolated
Stock No. 284018 — 4 to 20 mA DC, isclated
Accuracy: Stock No. 284017 — 0.1% of calibrated span
Stock No. 284018 — 0.2% of calibrated span
Pawer Supply: 12 to 48 Vdc
Max. Load Resistance: 1200 Ohms at 48 Vdc
Stability: Stock No. 284017 — 0.1% of calibrated span for one yeag
Stock No. 284018 — 0.2% of calibrated span for one year
Input/Output Isolation: 500 VRMS
Loss of Input: Field Selectable:
— Upscale for open or shorted sensor
— Downscale for open or shorted sensor,
—Upscale for open sensor
—Downscale for open sensor
Span And Zero: Continuously Adjustable, nopsifiteracting
Temperature Limits: Operate within specificatiofis: -25 to +85°C {-13 to +185°F)
Operate without daffiage: —55 to +100°C (67 to +212°F)
Intrinsic Safety: Designed to meet US™and’International Intrinsic Safety requirements

Ambient
Potentiometer Temperature
Stock No. PCN Model Input Rangeability Adjustment Effects Price
284017 306085 T00YPT 100 Ohm olatinum  Zero: -100 to 400°C  Zero: 26°C (-148t0  +0.3°C £0.4% of $465.00
RTD (148 to 752°F) 752°F) span for
120 Ohm Nickel Span: 25 10 800°C Span: 2.25: 1 an ambient change
RTD (45 to 1440°F) Tumdown of 50°C
284018 306093 7004T/C T/C Types: Zero: -30to 80 mV  Zero: -30t0 B0 mV  +2.5°C +0.5% span  $540.00
J K TER S & SpanGain:270to 1 Span: 2.25: 1 for an ambient
B mV Ranges -30 Turndown change of 50°C

to 180 mV
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PLANT ENGINEERS

COMPLETE LISTING OF FREQUENTLY USED

ISA ABBREVIATIONS
ISA USED IN:
Letter Circle* Relay Superscript Square/Diamond Eisewhere
A Analysis; Alarm Analog
AS Air Supply
B Burner, Combustion
C —. Control
D —. Differential Digital Digital
d/dt Derivative
E Voltage (emf); Sensor Voltage
B Electrie, SUpply
F Flow Rate; Ratio (Fraction)
F Flow Ratio
R Fiow Quantity
G —. Glass, Viewing Device
e Gas Supply
H Hand: High
HS Hydraulic Supply
I Current (electric); Indicate Current Interigck
1A Instrument Air
O On/Off
J Power; Scan
K Time, Time Schedule; Time Rate- Proportional
of-Change, Control Station
L Level; Light, Low Low
M —, Momentary, Middle or
Intermediate
N Number of analcg, inputs
or value ot exponent
NS Nitrogen Supply
o —; Orifice (Restriction) Electromagnetic:)Sonic
P Pressure, Vacuum; Point (Test) Pneumati¢ Purge or Flush
Connection
PA Plant Air
PD Pressure Ditferential
Q Quantity; Integrate, Totalize
R Radiation; Record Resistance (Elec.) Reset
REV Reverse action
Solenoid
S Speed, Frequency; Safety, Switch Set Point
& Steam Supply
SS
T Temperature; Transmit Time Trap
D Temperature Differential
V) Multivariable; Multitinction
\ Vibration, Maghinefy Analysis;
Valve/Dampec/Louver
w Weight{ Faoree; Well
WD Weight/Force Differential
WS Water Supply
X =X Axis Multiply, analog input variable
Y Event, State or Presence;
Y Axis, Relay, Compute
Z Position, Dimension; Z Axis,
Driver/Actuate/Unclassilied
Final Control Element
D Gauging, Daviation
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PLANT ENGINEERS

ISA SYMBOLS
ISA USED IN:
Symbol Circle* Relay Superscript Square/Diamond Elsewhere

[ summing

fAn averaging

A difference

n} integral

] dividing

0 square-root extraction

x" exponential
f(x) nonlinear or unspecified function
f(t) time function

> high selecting

< fow selecting

> high limiting

< low limiting

-k reverse proportional

\' velocity limiter

+

- bias

h convert

* When used in a circle, meaning before the semicolon gengrally“apply if the letter is in the first position, with meanings
after the semi-colon applying to succeeding letters.

NOTE: Letters can be given meanings other than those Shown here for user's convenience, but ANY CHANCE IN MEANING
MUST BE SPECIFIED ON THE DRAWING.
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RECORDERS

ENGINEER’S GUIDE TO
TEMPERATURE, HUMIDITY, and PRESSURE MEASUREMENTS
-50°F 0F 50°F 100°F 150°F 2200F  250°F
| | ! | | |
I

TEMPERATURE/HUMIDITY

]
THERMISTOR RTD

-}
REFRIGERATOR TESTING; TEMPERATURE/EVENT

]
LINEAR THERMISTOR

-}
LINEAR THERMISTOR

| | ! | | | N
455°C -25°C 0°C 25°C 50°C 75°C 100°€, 125°C
FIGURE 2
-A0F 200F oF 0F 0F 600F  BOOF 1000F X0 F T40F  50CE +800°R, 000F 2200+ &CF BCF
| } l i ] Il 1 ] l } | Il l l ]
——
NICKEL RTD
————
PLATINUM RTD

. ]
THERMOCOUPLE CHROMEL/CONSTANTAN

]
IRON/CONSTANTAN

-
CHROME/ALUMEL

]
PLATINUMPLATINUM 13%/RHODIUM

e O ——
PLATINUM/PLATINUM 10%/RHODIUM

COPRERICONSTANTAN
1 I 1 ! I | 1 | ]
0K -200°C ot 200C 400°C 600C 800°C 1006°C 1200C 1400°C
COMMON FAHRENHEIT RANGES COMMON CENTIGRADE RANGES
TIC Type Span F TIC Type Span °C
Jdark 0-250 JOorK 0-15Q
JorK 230Q-500 Nioid. 123-300
JorkK 0-500 JorkK 0-300
Jork 500-1000 Jark 300-600
JorK 0-600 JorK 0-400
JorK 600-1200 JorK 400-800
Jor K 0-1000 Jar K 0-500
JorK 1000-2000 JorK 500-1000
K 0-1500 JarK 0-600
K 0-2000 JorkK 0-800
K 0-1000
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RECORDERS
HONEYWELL MICROPROCESSOR - BASED

CIRCULAR CHART RECORDERS
HONEYWELL TRULINE® SERIES DR4500A

FEATURES & OVERVIEW:
THE TRULINE” SERIES\CHART
RECORDER UTILIZES A UNIQUE
STYLUS-TYPE PRINTNHEAD TO
PRINT ALL CHARTN ‘
MEASUREMENT\DATA ONTO A
HEAT-SENSITIWVE CHART. THE
TRULINE® AL8O PRODUCES AS
MANY A$4 ANALOG TRACES
WHICH-HAVE THE SAME TIME
LINE/REFERENCE.

RIE TRULINE® IS WIDELY USED
FOR MANY PROCESS
APPLICATIONS.

FEATURES INCLUDE OPERATOR-
INTERFACE:; ENGLISH LANGUAGE
PROMPTS: UP TO 4 CHANNELS;
ONLY ONE ALL-PURPOSE CHART:
DIAGNOSTICS; AND OPTIONS
WHICH INCLUDE CHART-
ILLUMINATION AND ALARM

OUTPUT.
DIMENSIONS: (IN‘INCHES):
ERONT SIDE PANEL CUTOUT
A - »
I‘ " 7]
- 27
o
12.6'
@ 16.5" 12.7"
[ )
hlf—
] 42"
I N | 56" -
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RECORDERS

HONEYWELL MICROPROCESSOR - BASED

CIRCULAR CHART RECORDERS

HONEYWELL CLASSIC® SERIES DR4500A:

DIMENSIONS: (IN INCHES):

FRONT SIDE
°
12.6"
@ 16.5"
1 °
-
4.2"
5' "
L N °
14"

FEATURES & OVERVIEW:
THE CLASSIC” SERMES RECORDER
PROVIDES THE\END USER BOTH
PEN-DRAWNWMNALOG TRACES AS
WELL AS(PHE CONVENIENCE OF
MICROEROCESSOR CONTROLLED
FUNCHNONS. THIS UNIT IS
AVALEABLE IN 1-PEN OR 2-PEN.
ANIY IS ALSO AVAILABLE WITH A
RAGITAL CONTROLLER WHICH IS
USED TO GENERATE OUTPUT
SIGNALS TO DAMPERS. VALVES.
AND OTHER DEVICES.

FEATURES INCLUDE OPERATOR-
INTERFACE: DIAGNOSTICS:
INPUT-PROCESSING: AND A
GASKETED-TYPE DOOR.

PANEL CUTOUT

I

12.7" |

12.7"
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RECORDERS

ORDERING INFORMATION - TRULINE® AND CLASSIC® MODELS

OPTION
TABLES

wm
.e

ORDERING IS EASY - JUST SELECT AN OPTION

FROM THE 15 TABLES BELOW:

MODEL TYPE: EXAMPLE PRICE:
TRULINE® DR45AT $1,159.00
TRULINE® WITH RELAY EXPANSION DR45AR $1,190.00
TRULINE® - FLOW RECORDER DR45AW $1,190.00
TRULINE® - HTST DR45AH $2,765.00
CLASSIC® MODEL WITH |-PEN DR45A1 $1,045.00
CLASSIC® MODEL WITH 2-PENS DR45A2 $1,380.00
INPUTS: (CHANNEL #1)

RTD/TC/mV/4-20mMA/0-5VAC ..c.orevrermrererecreerseeesssessecenes 1 $0.00
0-10Vdc 3 $27.00
INPUTS: (CHANNEL #2)

RTD/TC/mV/4-20mA/0-5 Vdc 1 $0.00
RTD/TC/mV/4-20mA/0-5 Vdc 1 $0.00
0-10 Vdc 3 $27.00
0-10 Vdc 3 $350.00
NONE 0 $0.00
INPUTS: (CHANNEL #3)

RTD/TC/mV/4-20mA/0-5 Vdc | $326.00
0-10 Vdc 3 $350.00
NONE 0 $0.00
INPUTS: (CHANNEL#)

RTD/TC/mV/4-20mA/0-5Vd¢ 1 $326.00
0-10 Vdc 3 $350.00
NONE oty inss Tansnrismssssionisssssrsmsissssssssissssssssssssssises 0 $0.00
EXTERNALQOUTPUTS:

CONTROL: QUTPUT #1 1 $357.00
CONTRQBOUTPUT #1 1 $0.00
CONTRQLD OUTPUT #| WITH SETPOINT PROGRAMMING........... 4 $357.00
PULSE OUTPUT 5 $357.00
CONTROL OUTPUT #1 WITH FM APPROVALS. ....ccoonvrraceereeens 6 $357.00
NONE 0 $0.00
EXTERNAL OUTPUTS:

CONTROL OUTPUT #2 WITH FM APPR 6 $357.00
CONTROL OUTPUT #2 WITH SETPOINT PROGRAMMING......... 4 $357.00
NONE 0 $0.00
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RECORDERS
ORDERING INFORMATION - TRULINE® AND CLASSIC® MODELS

(CONTINUED)
OPTION
TABLES MODEL TYPE:
COMMUNICATIONS:

8: NONE 0 $0.00
DMCS COMMUNICATIONS 2 $269.00
PEN SELECTIONS:

9: STANDARD PEN 0 $0700
TRULINE ABRASION-RESISTANT PEN 1 $31.00
EXTERNAL INTERFACE:

2 ALARMS / 2 DIGITAL INPUTS. .. rnnssssmessensrnssisinses 1 $147.00

10: 4 ALARMS /2 DIGITAL INPUTS 2 $431.00
6 ALLARMS /2 DIGITAL INPUTS 3 $627.00
NONE ......riiissssssnnnns 0 $0.00
OPTIONAL SOFTWARE:

TOTALIZATION ON INPUT #1 A $225.00

11: TOTALIZATION ON INPUTS #i & 2 E $382.00
TOTALIZATION ON INPUTS #1. 2,3, & 4 H $485.00
NONE. : 0 $0.00
OPTIONAL SELECTIONS:

BLUE DOOR - GLASS WINDOW 5 $0.00
BLUE DOOR - ACRYLIC WINDOW, 6 $36.00
GRAY DOOR - GLASS WINDOW 0 $0.00

12: GRAY DOOR - ACRYLIC WINRAQW 1 $36.00
HEAVY-DUTY ST. STEELXDOOR-GLASS WINDOW .. 2 $181.00
HEAVY-DUTY ST. STEEBDOOR-ACRYLIC WINDOW ........coneeen. 3 $215.00
HEAVY-DUTY ST. STEEL*DOOR-HTST : 4 $0.00
DOOR LOCK K $34.00

13: HEAVY-DUTYDOOR LATCH ..., M $58.00
NO DOOR AY€H 0 $0.00

14: CHARZRIRLUMINATION......coovrinrecrccissinnns N $98.00
NONE 0 $0.00
LN LISTED P $15.00

15: U.L. & FM APPROVALS S $31.00
FM APPROVALS - (CLASS 1. DIV. 2, GROUPS A, B, C, & D)..R $15.00
NO APPROVALS 0 $0.00

EXAMPLE STOCK NO.: DR45AT-1-0-0-0-1-0-0-0-0-0-5-0-N-0.

EXAMPLE PRICE: $1,614.00 cont.
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RECORDERS

TRULINE® REPLACEMENT PARTS

DESCRIPTION
CHART PAPER, 100 PER BOX, TO FIT HW CHART NO. 755317.

STANDARD TRULINE® PEN.

ABRASION-TIP TRULINE® PEN.

CLASSIC® REPLACEMENT PARTS

DESCRIPTION

STOCK NO.

6264 $29.00
55146 $90.00
136128 $107.00
STOCK NO.

6014 $28.00
6015 $28.00
6017 $28.00
6018 $28.00
6019 $28.00
6021 $28.00
6022 $28.00
6023 $28.00
213789 $27.00

PURPLE PEN/INK CARTRIDGE. TQ FIT HW-735489-001.

RED PEN/INK CARTRIDGE, TOEI HW-735489-002.

GREEN PEN/INK CARTRID@GEMO FIT HW-735489-003.

BLUE PEN/INK CARTRIDGEYTO FIT HW-735489-004.

RED PEN/INK CARTRIRGE? TO FIT HW-735489-005, USED AS PEN #2.
GREEN PEN/INK CARTRIDGE. TO FIT HW-735489-006, USED AS PEN #2.
PURPLE PEN/INK CARTRIDGE, TO FIT HW-735489-007. USED AS PEN #2.
BLACK PEN/INK GARTRIDGE, TO FIT HW-735489-008.

PEN ARM, MFG)NQO. 756409-002.

REPLENISH'YOUR STOCK OF SPARE
PARTSQUICKLY ......

ORDER FROM CAPP TODAY,

HAVE IT TOMORROW - GUARANTEED!
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RECORDERS

HONEYWELL MICROPROCESSOR - BASED
CIRCULAR CHART RECORDERS

HONEYWELL SERIES DR4200-GP: GENERAL PURPOSE

FEATURES & OVERWEW:
THE HONEYWELL-SERIES DR4200
IS WIDELY USEDPAS A GENERAL
PURPOSE RECORDER FOR MANY
PROCESS APPLICATIONS WHICH
RANGE FROM FOOD PROCESSING.
OVENS /BURNACES,
INCINERATORS, AND MANY
MORE.

EEATURES INCLUDE INPUT-
PROCESSING; PROCESS
INTERFACE: DIAGNOSTICS:
SELECTION OF EITHER 1 OR 2
PENS; AND AN OPTIONAL HOSE-
DOWN DOOR.

DIMENSIONS: (ININCHES):

ERONT SIDE PANEL CUTOUT

4 1.6‘" —’| i "—“ 12.70° ——"

cont.

12.70" '}
» > S .

Ll

F y

140"

5.8"
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RECORDERS
ORDERING INFORMATION - SERIES DR4200-GP

ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE 7 TABLES BELOW:

OPTION
TABLES
NUMBER OF PENS:

I: ONE-PEN RECORDER DR4200GP| $620.00
TWO-PEN RECORDER DR4200GP2 $925.00
OUTPUTS: (FOR PEN #1) ,
NONE 0 $0.00

2: 1 ALARM RELAY 1 $115.00
2 ALARM RELAYS . 2 $193.00
LIMIT CONTROL - FM APPROVED F $125.00
OUTPUTS: (FOR PEN #2)

NONE 0 $0.00

3: | ALARM RELAY [ $115.00
2 ALARM RELAYS 2 $193.00
LIMIT CONTROL-FM APPROVED F $125.00
OPTIONAL SELECTIONS: (4 SEIJECTIONS)

GRAY DOOR .G $0.00

4: BLUE DOOR B $0.00
HEAVY-DUTY GRAY DOOR J $9.00
HEAVY-DUTY BLUE DOOR H $9.00

5 ACRYLIC WINDOW P $19.00
GLASS WINDOW G $0.00
STANDARD DOGRYCATCH *......oooicccmerencneens 0 $0.00

6: DOOR 1.LOCK K $29.00
HEAVY-DULTY.DOOR LATCH T $58.00
U.L. BISTED U $15.00

7: C.S.A, CERTIFIED C $15.00
UK ANDCS.A. B $31.00
NO APPROVALS 0 $0.00

* THIS OPTION IS NOT AVAILABLE
WITH THE HEAVY-DUTY DOOR.

EXAMPLE STOCK NO.: DR4200GP1-0-0-B-G-0-0.

EXAMPLE PRICE: $620.00
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RECORDERS

HONEYWELL MICROPROCESSOR - BASED
CIRCULAR CHART RECORDERS

HONEYWELL SERIES DR4200-EV: ENHANCED VERSION

FEATURES & OVERVIEW:
MUCH LIKE AND SIMIFAR TO ITS
PREDECESSOR SERIES DR4200-GP,
THE ENHANCEDB, VERSION DR4200-
EV IS ALSOWIDELY USED AMONG
MANY PROCESS APPLICATIONS.

HOWENER, THIS ENHANCED-
VERSION SERIES RECORDER
COMES WITH AN EASY-TO-READ
INGITAL DISPLAY ON ITS FRONT
DOOR WHICH DISPLAYS ALL
PROCESS VALUES.

FEATURES INCLUDE INPUT-
PROCESSING: OPERATOR
INTERFACE; DIAGNOSTICS:
PROCESS INTERFACE; | OR 2
PENS: AND AN OPTIONAL HEAVY-
DUTY DOOR.

DIMENSIONS: (IN(INCHES)

FRONT SIDE PANEL CUTOUT

‘ 4 1270

14,0 12,6 cont,
12.70

ik

14.0°
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RECORDERS
ORDERING INFORMATION - SERIES DR4200-EV

ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE 8 TABLES BELOW:

OPTION
TABLES
NUMBER OF PENS:

1: ONE-PEN RECORDER DR4200EV1 $770.00
TWO-PEN RECORDER DR4200EV2 $15090.00
OUTPUTS: (FOR PEN #1)

NONE 0 $0.00

2: I CONTROL/INCLUDES 2 RELAYS 1 $290.00
2 ALARM RELAYS 2 $195.00
1 POWER SUPPLY (24V) 3 $110.00
OUTPUTS: (FOR PEN #2)

NONE 0 $0.00

3: 1 CONTROL/INCLUDES 2 RELAYS 1 $290.00
2 ALARM RELAYS 2 $195.00
1 POWER SUPPLY (24V) 3 $110.00
OPTIONAL SELECTIONS: (5 SELECTIONS)

GRAY DOOR... G $0.00

4 BLUE DOOR B $0.00
HEAVY-DUTY GRAY DOOR J $10.00
HEAVY-DUTY BLUE DOOR H $10.00

5: ACRYLIC WINDOW P $0.00
GLASS WINDOW G $20.00
STANDARD DOOR EATCH * 0 $0.00

6: DOOR LOCK K $35.00
HEAVY-DUTY DO®R LATCH T $60.00
UL.LISTED U $20.00

7: C.S.A. CERTIFIED C $20.00
UL. AND\CS.A. B $40.00
N@ APRROVALS 0 $0.00
L'LOOP TOTALIZATION 1 $160.00

8: 2 LOOP TOTALIZATION 2 $320.00
NO TOTALIZATION 0 $0.00

¥ “THIS OPTION IS NOT AVAILABLE WITH THE HEAVY-DUTY DOOR.

EXAMPLE STOCK NO.: DR4200EV2-0-0-B-G-0-0-0
EXAMPLE PRICE.: $1.110.00

152 1-800-356-8000 PHONE CAPP/USA 1-800-356-3262 FAX




ey - -

RECORDERS

COMPARE
T0
HONEYWELL
TRULINE

PARTLOW VersaChart® RECORDER

VersaChart, the only circle chart recorder that prints 1 to 4 color trend lines, scales and
alphanumeric data on standard plain-paper charts!

Features a new level of circular chart recording capability. It's brilliant color trend lines, scales and
alphanumeric data messages make chart reading fast and easy. Associated trend lines, scales and data
messages are also linked by common colors providing for greater accuracy. Printing is accomplished with a
four-color marker pen cartridge which prints the information as it glides across your choice of a 10, 11 or 12
inch chart.

The VersaChart uses plain-paper charts, rather than thermal paper, for a more permanent record of your data.
Trend data can be scales and zoned to enhance readability, and portions of a scale may be magnified with
trend-zoom for better resolution within critical areas. It's easy to read 40 character vacuum fluorescediNdisplay
can simultaneously or sequentially display process value, units and tag information.

The display, combined with the five Quick- Select keys, make programming the VersaChart easy fof isers at all
skill levels. A number of optional features are available including an Advanced-Math-Capability, fwsth up to 12
Derived Variable), up to four Totalizers and up to 8 Analog inputs.

The new Partlow VersaChart is designed to easily and quickly retrofit existing name-brand,_circle chart
recorders. It is also backed by a comprehensive two year warranty.

RECORDER

One to four pens of trend information recorder on 10, 11, or 12 inch circular clarts. Character information such
as scales, tags, instrument and operator |Ds, and alarm messages can be primed as well.

Item Description

Charts 10, 11, or 12 inch circular charts

Chart Drive DC stepper motor

Chart Rotation 6 to 9999 hours per revolution

Pen Type Disposable 4 pen fiber tip marker asseaqtbly

Pen Colors Red, green, blue, and black

Chart Recording Accuracy .3% of chart span reference adguracy

Chart Drive Accuracy +.2 minutes per 24 hours, asstiming’all backslash removed
DISPLAY AND KEYPAD

ftem Description

Primary Display 2 line, 40 charagtesvacuum fluorescent display with .21 inch {5Smm) high characters
Status Indicators 8, user configurable, red LED status indicators

Qperator Keypad 15 keys, fog_programming and unit operation

INPUTS

Eight total inputs cambe’/combined in pairs of any of the following available types:

Analog Input Types

ltem Description
Thermocouple Types J, K, T. R, S, E B, N, G, D, C, N¢¥Ni- Mol and Platinel II,
RTD Types Platinum 100, 2 or 3 wire

.00385 coefficient DIN 43760/1EC 751
00392 coefficient (USA)

.00392 coefficient ISAMA)

Nickel 100, 2 or 3 wire

Vohage Inputs 0 to 25mV, 0 to 100 mVDC, 0 to 1 VOC, 0 to 10 VDC

Current inputs 0 to 20mA, 4 t0 20mA

Contact Closure Open/closed switch sensing without external voltages or resistors

Sc?n Rate The input scan rate is programmable and dependent upon the number of active inputs

present in the recorder. The overall capability of the instrument is 16 scans/second.

OUTPUTS
A total of eight on/off outputs, either Relay or Solid State Relay Driver, and up to fours, 4 to
20ma analog outputs are available.

item Description

Relay SPDT, contacts rated 5 amps resistive at 115 VAC, 2.5 amps resistive at 230 VAC — s
HP at 230 VAC (Single Phase}, 250 VA at 115/230 VAC

Solid State Relay Driver Open collector output, can provide 40mA st 3 VDC or 20mA at 4 VOC. Short circuit
current is imited te 100mA.

Analog 0 to 20mA into 0-650 shm load with 12 bits resglution
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RECORDERS

ORDERING INFORMATION - VERSACHART

ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE 7 TABLES BELOW:

OPTION TABLES

TYPE
Recorder Only..........cooveiiiiiiieiiieeiiieeeenee. $1,250.00
10701 51 { (o1 =7 U OO $1,670.00
PENS/COLORS
One Trend, One Color.........ccoevvveviiieeinianns 1 NC
Two Trend, TWo COlOrS.....oovvevivieeieiireeeen. 2 $245.00
Three Trend Pens, Three Colors......c..ou...... 3 $465.00
1: Four Trend Pens, Four colors............cceuvee. 4 $710.00
One Trend Pen, Four Colors.......cccoeeevvnennns 5 $147.00
Two Trend Pens, Four Colors..........ccovvvvnne... 6  $345.00
Three Trend Pens, Four Colors .........ccoue...... 7 $514.00
ANALOG INPUTS
One Input................. et aaees bebarans 1 NC
TWO INPULS ..o ees eeeeeeeen, 2 $196.00
2: Three INPUES ..oeveeeveveeeeeeer e iiies vaveaiane 3 $400.00
Four INPUS ...ooeeeieee e e, 4 $595.00
SIX INPULS...coei s e (=] $979.00
Eight INputs ....ooceiee el 8 $1,388.00
RELAY OUTPUTS*
NODB. e NNV 0 NC
Two Relays ..ooviviiiicicre el o 2 $140.00
3: Four Relays......ccoovevivemimiiinn g SEN 4 $246.00
SiX BelayS.....ooovvieiieeiceee N e 6 $381.00
Eight Relays......cccceeeveeene Nt oniieiniiiee e 8 $472.00
SSR OUTPUTS*
NONEC. .o S 0 NC
TWO SSRDS. .. ettt 2 $140.00
4: FOUr SSRDS ..o et ns 4 $246.00
SiIX SSRDS ... e 6 $381.00
Bight SSRDS.. & o i 8 $472.00
4-20mA OQUTPUTS
5: One 40 Output.......oooiiiicr 1 $177.00
TWB, 4220 OULPULS ..o 2 $348.00
[ Fe T AU T U U 0 NC
MATHATOTALIZER
[N Lo o 1= TPT RSO PUUPUPUNt 0] NC
61 Y - { PO TR 1 $245.00
L Ee] = 1 (4= USSP 2 $245.00
Math & TOt8HZEN ... 3 $497.00
ENCLOSURE OPTIONS
Glass WINAOW ..ottt ete e sreees e sreesasenaenen 1 NC
7: Glass Window with Door LOCK .....c...cvvvvveeniinieiineieeineeneeans 2 $50.00
PlasStiC WINAOW. ..c. i st e et eae s s e snnnnas 3 $36.00
Plastic Window with DOOr LOCK ........eevveerieieiiieeiieeieeeeeeeen 4 $85.00

*Note: Total quantity of SPDT Relays and SSR Drivers must be less than or equal to eight.
Overall Dimensions: 14.12 inches wide x 16.77 inches high x 7.75 inches deep.

EXAMPLE NO.: 1100103
EXAMPLE PRICE: $1,493.00
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RECORDERS
PROGRAMMABLE CIRCULAR RECORDERS

MRC 7000 Recording Controller

With Programmable Setpoint Profile Capability
MRC 7000
FEATURES:

input capabilities.include
thermocoupleNBTD, millivolt,
volt and ndilliamp.

Standard“teatures include:
isglated process input,
précess value display for
edch pen, up to two
programmable alarms per
pen, automatic linearization
for thermocouples and
RTD's. sensor break and
error fault detection,
display/chart and process
filtering, 0.56 inch high LED
displays, tactile feedback
keys on front cover,
programmable display,
decimal point positioning,
proportional control output
limits, programmable output
action on sensor break/error
condition, auto/manual
transfer, security access

) systems and more.
2 3388 \w )
Y | —
Y | I
EE3 3 | °
% Dio. (7.1 mm)
7% 13 %
(1965 mm) (335 mm) L
5
esl |
1 (a207 min)
2_
2
64 .
q ( Mﬁ)\q o EéePlaces <+ 13} a2smm—a| |- 572-(5.5 mm) " ‘
4—15l(334‘2mm)__> < 3% > ‘41-6—’
WIDTH OF COVER (354 mm) {(119.1 mm)
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RECORDERS
ORDERING INFORMATION — MRC 7000

ORDERING 1S EASY — JUST SELECT AN OPTION
FROM THE 12 TABLES BELOW:

OPTION
TABLES MRC 7000
PEN 1
Recorder Only 71 $765.00
1: Recording Controller 72 $890.00
Recording Profile Controller. 73  $1,205.00
High or Low Limit 74 $870.00
PEN 2
None 0 $0.00
2: Recorder Only 1 $257.00
Recording Controller 2 $438.00
*RELAY OUTPUTS
None 0 $0.00
One SPST 1 $37.00
Two SPST 2 $74.00
3: Four SPST 4 $148.00
Six SPST. 6 $224.00
One SPDT 7 $47.00
Two SPDT 8 $96.00
Two SPDT & Two SPST 9 $170.00
*SSR DRIVER OUTPUTS
None 0 $0.00
One 1 $31.00
. 4: Two 2 $62.00
Four 4 $125.00
Six 6 $188.00
Eight 8 $257.00
4-20 mA OUTPUTS
None 0 $0.00
One 1 $37.00
5: Two 2 $74.00
Three 3 $111.00
Four 4 $148.00
TRANSMITTER POWER SUPPLY
6: Nohe 0 $0.00
24 Vdc Regulated/Isolated 1 $94.00
PEN 1 AUXILIARY INPUTtHt
None 0 $0.00
7 Position Proportioning 1 $26.00
Remote Setpoint 3 $26.00

OPTION TABLES CONTINUED ON THE NEXT PAGE

cont.
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RECORDERS
ORDERING INFORMATION — MRC 7000 (CONTINUED)

OPTION
TABLES MRC 7000
PEN 2 AUXILIARY INPUTtt
None 0 $0.00
8: Position Proportioning . 1 $26.00
Remote Setpoint 2 $26.00
COMMUNICATIONS
9: None 0 $0.00
RS-485 Total Access 2 $181.00

ENCLOSURE OPTIONS

Std. Cover (Plastic Windows) 2 $0N00
10: Door Lock"* 4 $51.00
Sealed Conduit Connectors 6 $51.00
Door Lock & Sealed Conduit Connectors®* Z $101.00
VOLTAGE
115 Vac Input 1 $0.00
115/230 Vac Input 2 $§57.00
11:
A Appr
115 Vac Input 4 $0.00
115/230 Vac Input 5 $0.00
None 0 $0.00
OPTION SUFFIX
None 0 $0.00
NEMA 3t N3 $77.00
12; RTD Depression Pen 2 AW $103.00
0/100 mVdc Input AD $0.00
N3 plus AW AE $181.00
* Total quantity of SPST Relays7and SSR Drivers must be no more than (8) eight.
t This option comes with strisctural foam cover.
Applies to Model 73XXXXX3XXXXXX.
1 N3 - NEMA 3 Type Spray Resistance Enclosure.

1 Must be 0 when_ordering Model 71 XXXXXXXXXX.

Note: 4-20 mA inpufs\are/accommodated using the 1-5V input and a 250 ohm Shunt Resistor P/N
64411701 (provided with unit) Stock No. 277549 $11.00 or the 10-50 mA Input and a 2.5 ohm
Shunt Resistor P{IN.64411702, Stock No.: 238549. $11.00

EXAMPLEWNO.: 722001000041
EXAMRLE PRICE: $1.417.00
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RECORDERS

TOTALIZATION & FLOW RECORDERS

———— Poanblnnsr
E—

MRC 7800 Recorder For Measuring and Totalizing Flow

Input capabilities security access
include millivolt, systefns and more.
volt and milliamp.

Standard features Offers unique
include: isolated features including
process input, flexibility of
process value dampening effects,
dispiay for gach variety of square
pen, up to twe root extraction
programmable methods, low flow
alarmes per pen, cutoff for

sensor break and totalization,

exror fault adjustable flow time
detection, base, adjustable
display/chart and decimal position for
process filtering, both the flow rate
0.56 inch high LED and total, remote
displays, tactile setpoint and
feedback keys on remote reset

front cover, options, adjustable
programmable scan rate, and
display, decimal widely adjustable

point positioning, proportional band. B
2%(553 mm)

A —
EQS vl
3 | le)
%Di& (7.1 mm)
7 13
(190.5 mm) 16 °
(335 mm)
5
12 3 l
{320.7 mm) a
-
4 Places +— 131 Gesom—p| | *- l(5.5 mm)
5 EC2 b | 32 1
=152~ (384.2 mm) ———p « 13% > 44?
WIDTH OF COVER (354 mm) {119.1 mm)
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RECORDERS

ORDERING INFORMATION — MRC 7800

ORDERING IS EASY — JUST SELECT AN OPTION
FROM THE 9 TABLES BELOW:

OPTION TABLES MRC 7800
PEN AND TOTALIZATION SELECTION
One Pen Recorder 785 $1,155.00
One Pen Recorder with Totalization 786 $1,215.00
1: Two Pen Recorder 787 $1,490.00
Two Pen Recorder with Totalization 788 $1,550.00

One Pen Recorder with Totalization and Second Display....789  §1,339.00
*RELAY OUTPUTS

None 0 $0.00
One SPST 1 $37.00
Two SPST 2 $74.00
2: Four SPST 4 $149.00
SIX SP ST .eiceereeeeteetrters st sees e eessss s s asess s s bse s et s s s ssatesenssserenernartses 6 $224.00
One SPDT ..o 7 $47.00
Two SPDT... 8 $96.00
Two SPDT & Two SPST .9 $170.00
*SSR DRIVER OUTPUTS
None...... 0 $0.00
ONB .evreeecenerenseisasesae e 1 $32.00
3 Two 2 $64.00
Four 4 $129.00
Six 6 $195.00
Eight 8 $257.00
4-20 mA OUTPUTS
None............. 0 $0.00
One 1 $37.00
4 Two 2 $74.00
Three 3 $111.00
Four .... 4 $149.00
TRANSMITTER POWER SUPPLY
5: NOMB.oicrcerr et sserssssssssnssessses oot et B rae et seesssasesssesssesssnasansaeserstssnraesed 0 $0.00
24 Vdc Regulated/Isolated..........smdut....cocinicnnienisrsisissssssisnsens 1 $94.00
DATALOGGING OPTIONS
6: None... 0 $0.00
Data logged memory** 1 $283.00
FIXED CHARACTER
Fixed 0 $0.00
COMMUNICATIONS
NONB....ovieerrer el sttt tre s et en e s se et s snms s st mse s srsnbaeas 0 $0.00
ENCLOSURE OPTIONS
Std. Cover (Plastic Windows) 2 $0.00
7: Door Lock™ 4 $51.00
Sealed. ‘CORAUit CONNBCLOTS .....cocovviirreceictnreenenrsessienrerir et ssnend 6 $51.00
Doar (LogK & Sealed Conduit CONNECIOIS® .....coieeieenrcerernnsicnnsisnisennes 7 $101.00

OPTION TABLES CONTINUED ON THE NEXT PAGE
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RECORDERS
ORDERING INFORMATION—MRC 7800 (CONTINUED)

OPTION TABLES MRC 7800
VOLTAGE
115 VAC, 60 HZ .ot ins s sesiresnssabsaien 1 $0.00
230 Vac, 60 Hz 2 $57.00
8:
CSA Approved
115 Vac, 60 HzZ .o 5 $9.00
230 VAC, B0 HZ .ottt s emee e e 6 $67.00
INOTIE c.eereeeeeeeeeeesieneeensesesaeseesesmeabesesressesesassasaessarasesseseeneessmtnseasenssesses 0 $0.00
OPTION SUFFIX
9: None... 0 $0.00
NEMA 3t N3, \.$77.00

Total quantity of SPST Relays and SSR Drivers must no more than (8) eight. When) SPDT
Relays are included, the total must be tess than or equal to six.

Available only on units with totalization.

This option comes with structural foam cover.

1 N3 - NEMA 3 Type Spray Resistance Enclosure.

'

e

NOTE: 4-20 mA inputs are accommodated using the 1-5V input and a 250 'ohm Shunt Resistor,
Stock No. 277549 (provided with unit) or the 10-50 mA Input agdha’2.5 ohm Shunt Resistor,
Stock No.: 238549. $11.00

EXAMPLE NO.: 78500100002100
EXAMPLE PRICE: $1,192.00
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RECORDERS
ANALOG RECORDERS

-.h"

]
ARC 4100 Analog Circle Chart Recorder and Recording Controller

ARC 4100 FEATURES:

Can be ordered with inputs
of RTD, thermocouple,
milliamp, and volt. Outputs
include on-off, time
proportioning, and 4-20 mA
with full PID.

Setpoint change easily
accomplished through front
access thumbwheel.

Analog design provides a
degree of protection from
electronic noise interference.
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RECORDERS

ORDERING INFORMATION — ARC 4100

ORDERING IS EASY — JUST SELECT AN OPTION
FROM THE 11 TABLES BELOW:

OPTION TABLES ARC 4100

PEN 1 TYPE/OUTPUT

Recorder Only ... $635.00
High Limit {Latching) e e .. $820.00
On-Oft Controller Relay ... » . §730.00
1: On-Off Controller SSR Dniver ... ... §730.00
Time Prop. Relay ... $925.00
Time Prop. SSR Driver $§925.00

4-20 mA $955.00

PEN 2 SETPOINT

Recorder Only ... . $0.00
Local 3 Digit Pos. Only $0.00
2: Local 3 Digits Pos. lNeg ........ $0.00
Local 4 Digit Pos. On|y'. TR $0.00
Remote SetpoINt™ ...t . $0.80
PEN 1 SECOND OUTPUT
None ... . e e 0 $0.00
3: On- Oﬂ/Alarm Relay . ‘ e 1 $68.00
On-Off/Alarm SSR Dnver /P $68.00
PEN 2 TYPE/QUTPUT
NONE . e e STV D U $0.00
Recorder Only .. $400.00
High Limiteo.....ocoooeeecreereeernn e RO VN .2 $585.00
4: On-Off Controtler Relay ... ........ PR . . $490.00
On-Off Controller SSR Driver ... $490.00
Time Proportioning Relay .............. $690.00
Time Prop. SSR Driver... ‘ $690.00
4-20 mA . e e e g ) . $724.00
PEN 2 SETPOlNT
None or Recorder Onty ... IR 0 $0.00
Local 3 Digit Pos. Only®.... 1 $0.00
5: Local 3 Digit Pos./Neg." ... emNudl oo 2 $0.00
tocal 4 Digit Pos. Only™ ... N 03 $0.00
Remote Setpoint ™ . 4 $0.00
PEN 2 SECOND OUTPUT
NONE e e T e et e e, $0.00
6: On-Off/Alarm Relay . $68.00
On-Off/AIAIM SSR BUIVET ...t et 2 $68.00
INTERNAL OPTIONS
NONE o o $0.00
Chart Pin(in Chart Flange ............ §17.00
Event Pen~(115 volts only)..... R - R N $140.00
7: Tampetrproof Platen ... [RUOR [EUPTR PR $24.00
CAMBINGNON 1 & 2 .ot s §$155.00
Cambination 1 & 3 ... e $40.00
Gombination 2 & 3. $161.00
Combination 1. 2. 3 ... oo $180.00

OPTION TABLES CONTINUED ON THE NEXT PAGE

cont.
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RECORDERS
ORDERING INFORMATION — ARC 4100 (CONTINUED)

OPTION TABLES ARC 4100

ENCLOSURE OPTIONS

Std Cover (Plastic WINAOWS) .......co.iocoicriiciniicitnsesse s srvtescsssessasssssssasssssnes 2 $0.00
8: Door Lock™ ............ e 4 $52.00
Sealed Conduit CoNNBCLONS .......couieviimsmiiiniinicinenes 6 $52.00
Door Lock & Sealed Conduit Connectors™ ...........ccoovrrcicensnsonseeserenensese s 7 $§105.00
CHART ROTATION
24 HOUF ettt sttt e sr e st v e e bbb s b e ma e as Fses s adshs e s assas e eme e e b e e s 1 $0.00
T DAY oeevoereeeeeveeveovevee 120115525202 RS R R 855ERe R 2 $4.00
9: T2 HOUM ottt sraeens 3 $35.00
BB HOUT ettt s et st bbbt sttt stk e st be b s bec st e et rb b s s saeseanasn bt s e 4 $48.00
T2 HOU et creies e seeeeeaneseeseas s er s e stnas et e e et et st et e et e s s aama be b s s s bbb e s aea b erbramsansasshssesssaas 5 $113.00
VOLTAGE
T15 VAC, B0 HZ ..o e ece et e en e esen s en b abarsbsasbens i st 1 $0.00
230 Vac, 60 Hz 2 $87:00
115 Vac, 50 Hz 3 $0.00
230 Vac, 50 Hz 4 $37.00
10:
CSA Approved
115 VA, B0 Hz ...t srcenenes 5 $33.00
230 VAC, B0 HzZ ...t rciscsstsses s s sssaresrsrernssansens 6 $68.00
115 Vac, 50 Hz ....... 7 $33.00
230 Vac, 50 Hz 8 $68.00
IO ..cutieerierere s s e sere e sss s e ceth et es bbb s s rs bt st s s 0 $0.00
QOPTION SUFFIX
NONE...corcr e 0 $0.00
NEMA 3t N3  §77.00
Remote Thumbwheel Only. ——— . Sy AV $0.00
RTD Depression Pen 2.........meneegen AW $105.00
i1 Reverse Range Pen 1... HA $0.00
Reverse Range Pen 2. 0 W HB $0.00
Reverse Range Pen 1 & 2 HC $0.00
N3 plus Reverse Pen 1 NA  §77.00
N3 plus Reverse Pen 2 .......vmimnnite R R issessiossssesssssnesonea NB  $77.00
N3 plus Reverse Pen 1 & 2 NC  §77.00
* Ranges with top span of 1000,aré_three digit ranges with the setpoint maximum of 999.
b If remote Setpoint is selected\Lotal Setpoint is not available. This is a 1-5 Vdc or 4/20 mADC
Remote Setpoint input type.
oo Options 6 or 7 shouldn’hbe Srdered without the N3 suffix.
1 N3 NEMA type protection)for wet environments.
EXAMPLE NO.: 411000002211
EXAMPLE PRICE: $775.00
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RECORDERS
CHESSELL CIRCULAR CHART RECORDER
MODEL 392: PROGRAMMABLE CIRCULAR RECORDERS

M (1387
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SPECIFICATIONS
General:

Number of Inputs: 1, 2, 3, or 4

Configuration: Digital display and integral keypad

Writing System: Blue, red, green and black disposable markers4l500¢ of line {approx. 500m}

Chart Type: Circular, 100mm calibrated width

Chart Speeds: 1 to 4096 hours per revolution

Display: 40-character, vacuum fluorescent digital display
Power: 90-260 Vac, 25 VA (115 W/heater) 24 Vdc, 25W.
Performance:

Input Resolution: 0.01% of operating gain span

Pen Response: 1 sec. full scale

Channel Update: Each channel scanned every250msec

Pen Position Resolution: 021% of charf ghange

Display Accuracy: 0.02% of operatin@ gaim span

CJC Rejection: +0.5°C from 25°C

Input Impedance: >20 MegQ

Rejection:

Common Mode: 120dB-@\50/60 Hz.
Normal Mode: 60dB ‘@ 50/60 Hz.

Physical:

Panel Space: 380 x 368mm {15.0 x 14.2"}

Panel Cutout: 845\ 340mm (13.6 x 13.4")

Depth Behifid\paniel: 148mm (5.87)

Weight: Rkg,(15 Ib) typical

Order,No. Description

k172 Features: Cheice of 1, 2, 3, or 4 pens; 40 character vacuum fluorescent digital display; universal inputs: TCs, RTDs,
mA, mV, & Yolts; digital accuracy .02% of span; four alarms per channel;, EEPROM memory for security; simple on-
site configuration using front panel keypad; derived variable for math or special calculated values; buih-in 372, 5/2,
linear, square root, Log 10, linearizations, four totalizers with nine digit readout; two single- or duai-output
controllers.

CAPP/USA GIVES BOTH YOU & YOUR PLANT THE FREEDOM,
FLEXIBILITY, & CONVENIENCE OF USING
OUR UNIQUE “BUILD-YOUR-OWN” THERMOCOUPLE & RTD OPTION TABLES.
CAPP = CONVENIENCE
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RECORDERS

EXPLODED VIEW OF CHESSELL MODEL 392

* Two available single- or duakoutput
controliers provide 3-mode PID control,
with a cutback control feature to ease
process startups. Cascade or
ratio/bias, feedforward, and an internal
setpoint generator are available.
Outputs include 4-20 mA continuous or
relay.

* During configuration. Model 392
prompts the operator to choose from
standard process highflow, deadband. or
rate-of-change alarms with hysteresis
and relay outputs. The Model 392 offers
choice of linearizations inciuding TC,
RTD, square root, 3/2 and 5/2 power,
Log, and custom curve.

* Each pen is individually configured at
the touch-panel keypad for a variety of
inputs, including standard ‘
thermocouples. RTDs. (ANSI/DIN-
types). voltage . current. and special
ranges. Model 392's four-pen capability
saves space, reduces installed cost, and
permits at-at-a-glance monitoring of up
to four variables.

* The model 392's available NEMA 4X
enclosure is perfect for cutdoor
locations, standing up to dust, rain, and
elements. And it's sized as a direct
replacement for our Model 390.

* A new chart pindown method assures
positive timing and makes replacing
chart paper easier and faster ever.

* Our exclusive new unified servomotor systein

drives from one to four pens with

unprecedented accuracy and reliabilify, “Iit's

based on technologies developed,in
manufacturing and supporting more than
250,000 recorders — workdwide.

* Extensive use of surface-fiounttechnology
(SMT) keeps Model 392 at the leading edge of
electronic reliabilityapd'performance. Motor

drive and display€ofitrol functions are now

integrated on a\single board, as part of our efforts
to pack higher'functionality into minimum space

* Larger than ever, the Model 392's 40-
character vacuum-fluorescent display is
highly visible under all lighting
conditions and designed to
communicate valuable information to
the operator — instantly It displays
process variables in engineenng units
tagging them with meaningful channel
identifiers Menu-dnven programming
is in plain English. and a scroll routine
shows the status of each channel in use

* Dedicated auto/manual and remote/focal
keypads let the operator switch easily
between control modes, and
simuitaneously see how the process is
affected via the continuously updating
display The intemal setpoint generator
can provide remote setpoints for each
PID controller

All functions — including chart speed
and ranging pen and instrument
calibration input type controller and
steeping generator « @rejeonfigured
from the touch-papel keypad Channel
and totalizer tags'ean'be up to 16
characters lorig. for easy recognition.
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RECORDERS
ORDERING INFORMATION — MODEL 392

ORDERING 1S EASY — JUST SELECT AN OPTION
FROM THE 11 TABLES BELOW:

OPTION
TABLES 392

NUMBER OF CHANNELS
ON.cicrrccctsnein e eneanas 1
1: TWO eeeveereerverenencemasssasssenenes .l
THICE vttt 3
FOUF ..coneciiinrcneermsseene s 4

$1,150.00
$1,605.00
$

OPERATING VOLTAGE
110/120 Vac IO RRORRIIN 1 NC

INPUT TYPE
None 0 NC
3: Universal V, mV, TC, RTD, mA - requires shunt.1 NC
>5-100 Vdc (1MW, 100:1 attenuator) ................. 2 $21.00
4 to 20 mA (250W shunt)... 3 $21.00

INPUT ISOLATION (see Note 1)
None

4: 2 Pen Isolated
3 Pen Isolated.......ccccooevrircnene

4 Pen Isolated

$63.00
$83.00
$102.00

~G o

OUTPUT RELAYS - Maximum 8 Relays
NONE ....eericceetreecccieeivcnseassene g ofosgh o necrasasessassrasined 0 NC
TWO (ON€ CArd)..coeeeecmeceiiicrcecrcvncneortgs g s} 2 $140.00
5: Four (one card) .......cevceveen. 4 $235.00
Six (two cards) ..... crrererrr ool Ny reeeeessassintanasaeaenesencrenenad 6 $365.00
Eight (tWO CaTdS) «.ocevvuerurerre @y Rt neseresssserassasasssasssssnssescesn 8 $465.00

CONTROL LOOPS
None NC
Current Adjusting Type (CAT). 4-20 MA.....c.covvvemmvcrennennes $480.00
6: Duration Adjusting, Type (DAT), Relay Output $480.00
Duplex (1 loop{ Z'outputs) CAT $590.00
Duplex (1 100, 2 relays) DAT ..ot $590.00

SETPOINT GENERATOR - 4 Recipes of 20 Segments Each
7 L[0T T et OOV O OO ORI ROTPOOROPRO 0 NC
Y8 Mcnriiiitreesesenae et sas s s st 1 $308.00

CASEN& MOUNTING
NEMA 3 PBNEL.rieceiceeeeeerrevraeveeneeenes
NEMA 3 Pipe, 2"
8: NEMA 4 PANEL...ceeriiiriererieeeeteireecere e eseestesassssssesessssrenson
NEMA 4 Pipe, 2" et s bR R bR SR s
NEMA 4X Panel rrerereraet e
NEMA 4X Pipe, 2"

NC

NC
$127.00
$127.00
$161.00
$161.00

OPTION TABLES CONTINUED ON THE NEXT PAGE

nprwh=~=o

cont.
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RECORDERS
ORDERING INFORMATION — MODEL 392 (CONTINUED)

OPTION
TABLES 392
Door Lock
9: None 0 NC
. YOS ceiureiitentieneieenssts st stsses s as s st s e s s s s e et bR e b e 1 $46.00
Transducer Power Supply - Specify Inputs to be Powered
10: None 0 NC
Yes 1 $181.00
Totalizers (integrators)
None 0 NC
One 1 _$220:00
11: Two 2 =.$400.00
Three 3\_5$590.00
Four 4) $775.00

NOTE 1 - All 1-channel recorders are inherently isolated (no other channel and common is not
grounded). Two channel input cards cannot be split into one non-isolated) Recorders cannot
be split into part isolated and part non-isolated. Isolated cards have(250V isolation between
adjacent channels and ground. Ali non-isolated inputs share a commen negative terminal
which is recorder common, NOT ground.

NOTE 2 - There are three Option Card positions. 4 Output Relays take one‘and 8 Output Relays take
two positions. Two Retransmission/Control Outputs and 8(Event Inputs share a common card
and take only one position.

EXAMPLE NO.: 392-1-1-1-0-0-0-0:0-1-0-0
EXAMPLE PRICE: $1,196.00
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RECORDERS

CHESSELL MULTIPOINT STRIP CHART RECORDERS
SERIES 344, 345, 346 100MM RECORDER/LOGGER

344 & 345 SERIES

The power of full programmability. Fully user-programmable, continuous, strip chart recorders with an unrivalled
range of annotation, math processing and hardware options.

Features: Up to 3 input channels; Universai inputs; Standard user linearisation selections; High visibility traging
and optional annotation for logging, scale and event message printing; Fully user-selectable chart speed.in
range 10-36000 mm/hr (0.5-900 in/hr) manually or event triggered; and Choice of manualfauto take-up roll op Z-
fold cassettes.

Order No. Description

344 Dffers ribbon indication for instant comprehension of fast moving signals and easy viewing ‘at a distance; high
visibility coloured tape indication. Operator access to chart on/off, alternate chart spee@, start fog, alarm adjustment
and totalizer reset. Menu-driven configuration with plain English prompts using a ruggedshéndheld terminal.

345 Offers high resolution digital display of process variables and related tags with prowvisioh for full configuration from
the front panel. 2 x 20 character high resolution display for process vanables@pd user interaction. Full interactive
access to chart speed, batch number and much more. Menu-driven configueation/with plain English prompts using a
integral keypad.

Installation
Maximum wire size |mm?

Terminal type Screw

M ] Qi | ~C D—-{

A C E
— & —
| { r[é Panel culout

O E 138x) 38mm

! 10 0Q
E

Y

i
’—‘¢}—25mm moxapanalthickness

Dimensions (mm)
A B C D E F

17 375 (long,cover) 345 [short cover} 144 137 32

346 SERIES

Features: Up to 6 input channels; Universal inputs; Standard user linearisation selections; High density tracing
with multi-colour annotation for logging, scale and event message printing as standard; Fully user-selectable
chart speed in range 10-36000 mm/hr {0.5-900 in/hr) manually or event triggered;

Choice of manual/auto take-up roll or Z-fold cassettes; 2 x 20 character high resolution display; Full interactive
access to chart speed; Menu-driven configuration with plain English prompts. Reconfigure from front of

instrument.
Order No. Description
346 © The most fully teatured dotting, strip chart recorder of its class, offering high clarity, 6-colour tracing and printing of

inputs with the option of three derived channels to give a total of nine recorded values. Easy-to-aperate-and-
program user interface for simple, front panel configuration to your process together with exceptionally wide range
of application eriented math processing features.
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RECORDERS

OPTION
TABLES

ORDERING INFORMATION — MODEL 344

ORDERING IS EASY — JUST SELECT AN OPTION

FROM THE 13 TABLES BELOW:

344
NUMBER OF CHANNELS
One 1 $1,670.00
Two 2 $1,800.00
Three 3 $2,460.00
OPERATING VOLTAGE
110/120 Vac 1 N/C
220/240 Vac 3 NC
24 Vdc 5 NC
INPUTS (Specify Channel Position and Scale Range - See Note 3)
None 0 NC
4220 MA....oticccttnei e sere b sererens 4 $15.00
Universal (TC, RTD, MV, V).t 6 NC
552100 VAC ..o renersenssesrnssvssenesns 7 $22.00
4-2 mA without pen 1 NC
Universal without pen 2 NC
>5-100 Vdc without pen ........cccvvecorreenea 3 NC
Pen without input ..o 5 N/C
RELAY OUTPUTS
None.... 0,% NC
Two Relay Card......c.cocevurenne. specify up to.5e N 2" $240.00
Four Relay Card........cccceunnee THREE cards%.%e..3  $240.00

Six Relay Card......... (max 2).See note A

CHART ILLUMINATION
None

for regftrictions

Yes

pury

CHART & PENS (See Note 2)

$395.00

Roll, Standard Pefis
Z-Fold, Standard Pefns

Roll, Extended{Peéns

Z-Fold, Extehded Pens

CHART SPEED

1mmM e A cm/sec Configurable

DOG®R.ORTIONS
Standard, Glass

Standard, Glass, Lock

Standard, Polycarb

Standard, Polycarb, Lock

Full View, Glass

Full View, Glass, Lock

Full View, Polycarb

Full View, Polycarb, Lock

NC

$125.00

$60.00

NC

$60.00

NC

NC

0 NC
1 §50.00
2  8$50.00
3 8100.00
4  §50.00
5 $95.00
6 $95.00
7 $150.00

OPTION TABLES CONTINUED ON THE NEXT PAGE
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RECORDERS
ORDERING INFORMATION — MODEL 344 (CONTINUED)

OPTION
TABLES 344
TRANSDUCER POWER SUPPLY (includes Extended Terminal Cover and Flange)
8: OBttt b ettt et st s e s s b e st st naes 0 NC
Three Channel 1 $200.00
CONDUIT MOUNTING FLANGE (with Extended Terminal Cover)
9: None reveeensorraras rertreerenereeeiranad 0 NC
Yes 1 $100.00
ANNOTATION (Printing) and CLOC
10: None Hertanenen et ete e sesans erenetanseearseeaes 0 N/C
Y BS ottt mscenae e et e st e abe s s . 1 $200.00
CUSTOM MESSAGE (User Defined Messages - Requires Annotation Option)
11: INONE ..ottt ressas st vessnesanse et s saseneseasecssenee 0 NC
YOS ceoievrrieereteeereraseras s ssstassense e sesreen e e 1 $65.00
TOTALIZER (Requires Annotation Option)
NOMIE ot st . NC
One . $195.00
12: TWO.....ceeeceerenreneeenmesicnenene $400,00
TRICE ..ttt rve et rerasaeencse e seseeasete s e srecseseesenensons $630.00
FOUS ...oeteecereeerene e $§770.00
FiVE o $895.00
3]) S $1,170.00
TOTALIZER QUTPUT (Requires Relay Option)
NORI@ ..ottt et st e e e e aesee st et saveneaen 0 NC
One 1 $80.00
13: TWO ot terirnnstnsae s s ssrass s sassessassssssessssssssissssasssnssssessasseesonsons f000g Aunnenn 2 $120.00
THIEE oottt ettt e 3 $190.00
FOUT ettt ens e s sea s arseasesans s eee et s 4 $217.00
FiV.....oooteireeee e cee e sencen 5 $280.00
Six 6 $330.00

NOTE 1 - Each recorder has THREE OPTION:SLOTS. EACH relay card takes a slot. Retransmission
takes a slot. Communications anthEvent Inputs share a common slot. The 6-relay card
CANNOT go into bottom slot 5. Stot 3 relays are numbered 1 thru 6, slot 4 are 7 thru 12 and
siot 5 are 13 thru 16 — no matter how many relays in each slot.

NOTE 2 - With chart illumination, extended pens available on one and two channel recorders only.

NOTE 3 - AC and DC inputs canpot‘ee mixed on same recorder. AC inputs are between 0-1.7 Vac at
50 or 60 Hq. Accugacyis? 2%.

Each recorder is shipped mitheAwo mounting clamps, one roll or Z-fold chart, one marker for each
ordered pen and one jnstallation and operation manual.

EXAMPLE NO. 344-1-0-0-1-0-6-0-0-0-0-0-0
EXAMPLEPRICE: $1,795.00
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RECORDERS

ORDERING INFORMATION — SERIES 346

ORDERING IS EASY — JUST SELECT AN OPTION
FROM THE 11 TABLES BELOW:

OPTION
TABLES 346
NUMBER OF CHANNELS
None 0 $2,410.00
One .1 $3,550.00
Two "l $2,550.00
1: Three .3 $2,620.00
FOUN et 4 $2,700.00
Five 5 $2,805.00
Six 6 $2,955.00
OPERATING VOLTAGE
110/120 Vac NC
2 220/240 Vac.... NC
24 VAC ..ot N/C
INPUTS (Specify Channe! Position - See Note 2)
0 N/C
4 $15.00
3: Universal (TC, RTD, mV, V).......... 6 NC
>5-100 VdC....correrrerereereseneiee. 7 $22.00
RELAY OUTPUTS (See Note 1)
None N0) NC
4: Two Relay Card.....cccccovvvennnnn SPECHY covverrerens B 2 $§140.00
Four Relay Card up to 3  $260.00
Six Relay Card.....cccccovrrrrrrmncas THREE cards~....... 5 $380.00
FIXED DIGIT
0 NC
CHART TYPE
5: Roll 0 $60.00
ZAOM et rieseiren 1 NC
CHART SPEED ‘
imm/hr to 1 emisec Configurable.............cocecvevvrernneeee 6 NC
DOOR OPTIONS
Standard, GIass ... 0 NC
Stafdard, Glass, Lock 1 $50.00
Standard, Polycarb.........coceciancirnercns 2 $50.00
6: Standard, Polycarh, LocK .......c.oocevneeirnenmmerensenenenens 3 $100.00
Full View, Glass 4 §50.00
Full View, G18sS, LOCK ..o ereneeeeereecaeasrennens 5 $100.00
‘Full View, Polycarb ........c......... 6 $100.00
Full View, Polycarb, Lock 7 $150.00

OPTION TABLES CONTINUED ON THE NEXT PAGE
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RECORDERS
ORDERING INFORMATION — SERIES 346 (CONTINUED)

OPTION
TABLES 346
TRANSDUCER POWER SUPPLY (includes Extended Terminal Cover and Flange)
NONE......coireireecreeetcer e NC
7: Three Channel $190.00
Six Channel $375.00
CONDUIT MOUNTING FLANGE (with Extended Terminal Cover)
8: None ...0 NC
YOSttt et s ettt et sttt et et et ettt s s bt nan 1 $55.00
STANDARD ANNOTATION AND CLOCK
................ 1 NC
CUSTOM MESSAGES (User Defined Messages)
9: NOMIO. ..ottt st s e st 0 N
Y@S.oreieieteereteireeieeee et R | $60.00
NC
$225.00
$430.00
10: $615.00
$780.00
$880.00
$1,145.00
NC
$80.00
$115.00
11: $200.00
$225.00
$300.00
$350.00

NOTE 1 - Each recorder has THREE @PTION SLOTS. EACH relay card takes a slot. Retransmission
takes a lot. Commupicatibns ‘and Event Inputs share a common slot. The 6-relay card
CANNOT go into bottom slot 5. Slot 3 relays are numbered 1 thru 6, slot 4 are 7 thru 12 and
slot 5 are 13 thrusBn="no matter how many relays in each slot.

NOTE 2 - AC and DC inplts cannot be mixed on same input card. Channels 1, 2 & 3 or 4, 5 & 6 must
be all AC o all'DC. AC inputs are between 0-1.7 Vac and 0-5 Vac at 50 or 60 Hg. Accuracy is
+2%.

Each recorder 1s,Shipped with: two mounting clamps, one roll or one Z-fold chart, one multicolor
printhead __apnd._one installation and operation manual.

EXAMPLE NO.: 346-0-1-4-0-0-0-6-1-0-0-1-0-0-0
EXAMPLE PRICE: $2,475.00
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RECORDE

Y

RS
CHESSELL MULTIPOINT STRIP CHART RECORDERS
SERIES 4180 180mm RECORDERS

The most advanced, versatile and robust 180mm recorders available today; unrivalled for cost effective
recording. Up to 24 channels can be recorded on the 4180M high speed multipaint dotter, with 6 continuous
traces on the 4180C. The 80 character VFD dot matrix display provides both bar graph and digital display of
channel tags, values and engineering units.

Availability of options, ease of configuration and low cost mean these recorders meet the most demanding of
applications.

Optional memory card stores configurations and archives up to 2 Mb of data on a standard PCMCIA card. Data
is stored in standard DOS format for ease of analysis using standard spreadsheet software packages.
Comprehensive alarms package allows up to 4 alarms per channel to be used with relays, for external alarming,
or as triggers to initiate jobs such as changing print colour on alarm, initiating messages, changing range ete.
Quick and easy password protected configuration via front panel keys gives access to all recorder varjables. An
optional PC package allows even faster configuration.

180mm recording width-giving increased readability at very reasonable cost.

80 character VFD dot matrix display provides simultaneous high resolution digital and analoguesbangraph
indication of both calculated and input channel values.

8 Channel universal input card accepts signals from all analogue and digital measuremeptsiincluding TCs, RTDs,
mVs, Volts, mA, ohms and contact closures.

Cost effective, 16 channel DC input card accepts all analogue and digital inputs except RTDs.

Full calour text annotation of time, data, scales, alarm messages and logs providing\€xceptionally clear and
complete records. g

A —
—1 ljc — - f
! | % Pane! cutout

T
b E‘ T 281281 mm

[+14 Drom)

—it 42mm mox. panel thickness

Dimensions (mm)
A B C D E
46 304 275 278 2088

SERIES 47800

Order No. Description

4180M Features: 6 colour dofprinting provides high quality and exceptionally fast trending of up to 24 channels in just 3
seconds. All inplits are<sCanned and updated every second to permit fast response to alarms and changes in
channel values.

4180C Unique Trace”TackSoftware produces continuous recording without the expense associated with individual pens
and provides\the'added clarity of multicolour annotation.
Up to 6 Ehanpéls can be continuously traced in different calours for maximum readability.
The high Speed, 8 channel universal input card provides 0.25 second updating of datz to ensure that changes in
val(es,are never missed.
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RECORDERS
ORDERING INFORMATION — SERIES 4180C

ORDERING iS EASY — JUST SELECT AN OPTION
FROM THE 9 TABLES BELOW:

OPTION
TABLES 4180C

Number of Traces

2 $2,750.00
..... 4 $3,430.00
SiXuereereerereseeisresnsesssseseneseasseansesesasasaentonensiesessisasissaens 6 $4,110.00

NOMB c.cocerrirreriserriesseressereerereressarirsssessessissansasssesssestonssaaseesen 0 NC
2: Eights (second card) . 1 $390.00
Sixteen (second & third cards) . 2 $735.00

250 Ohm Shunt (4-20 mA) two digits,
3: 00 to 08 (see Note 1) 00 $10.00

100 Ohm Shunt (4-20 mA) specify two digits,
4: 00 to 08 (see Note 1) 00......cccccvvicvcnncncnenn $10:00

Door Type
5: Glass Window 2 NC
Polycarbonate WIindow .............iiiesssnsessssenns 3 $45.00

Operating Volts
6: 90-130 Vac, 50/60 Hz 1 NC
190-260 VaC, 50/60 HZ......coooerrereiereinsereeeece s Mg e crenae e coscssesnsnsnens 2 NC

Reiay Outputs (see Note 2)
NONE ..ttt 0 NC
7: Eight Relays (one card)........ reeeeeete et b art e saensaresarestean st e aeresseseseserens 1 $500.00
Sixteen Relays (two cards) ..............omh 2 $950.00
Twenty-four Relays (three cards) .. S\ s 3  $1,400.00

Mounting
8: Panel . 0 NC
Bench Stand/Handle N ..oeuerrecresinesemareaster et s nrare st sesesnnes 1 $55.00

Communications - RS232/422
g: None rvretereanaeneanas . .0 NC
YES oreerneedlee Mt .1 $350.00

NOTE 1 - 16 Chianmel card input terminal spacing does not permit mounting shunt or attenuator on
adjdcent’ channels.

NOTE 2 - Theré are a maximum of three (3) input/relay card positions. One 8-channel Universal input
card is included as standard. Each 8 Universal inputs take one position, each 16 dc inputs
take one position, each 8 relays take one position. The sum of input and relay cards
selected cannot exceed three (3) cards.

EXAMPLE NO.: 4180C-2-0-00-00-3-1-0-0-0
EXAMPLE PRICE: $2,795.00
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RECORDERS

ORDERING INFORMATION — SERIES 4180G

ORDERING IS EASY — JUST SELECT AN OPTION
FROM THE 17 TABLES BELOW:

OPTION
TABLES 4180G $6,980.00
Universal Inputs (see Note 3)
None 0 $0.00
1: Eights (one card)......c.ceurrrmn... 1 $355.00
Sixteen (two cards)............... 2 $710.00
Twenty-four (three cards)........3 $1,063.00

0%

Two-wire DC Inputs (see Notes 2&3)

None 0 $0.00

Sixteen (one card).......coeceneee.. 1 $485.00

Thirty-two (two cards) ............ 2 $945.00

Forty-eight (three cards).......... 3 $1,411.00
250 Ohm Shunt (4-20 mA) two digits,

00 to 08 (see Note 2) 00..........eeeneeee. $10.00

100 Ohm Shunt (4-20 mA) specify two digits,
00 to 08 (see Note 2) 00.....ccoeevemnerirnnnne $10.00

100:1 Attenuator (1 M Ohm) specify two digitsy

00 to 08 (see Note 2) 00........ccorcvurrcrenn $20%00
Operating Volts
90-130 Vac, 50/60 Hz......ccoooreer a0 1 $0.00
190-260 Vac, 50/60 Hz 2 $0.00
Chart Type
None 0 $0.00
Z-fold, 22 meters 1 $0.00
Relay Outputs (see Note 8)
None 0 $0.00
Eights (one card) 1 $480.00
Sixteen (two cards) 2 $926.00
Twenty-four'(three cards) 3 $1,386.00
Mounting
Panet 0 $0.00
Bench Stand/Handle 1 $50.00
Communications - RS232/422
None 0 $0.00
Yes 1 $318.00

OPTION TABLES CONTINUED ON THE NEXT PAGE
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RECORDERS
ORDERING INFORMATION — SERIES 4180G (CONTINUED)

QPTION TABLES 4180G

Memory Card Drive (See Note 1)
11 None
Yes

Memory Card Size
NOMB oottt ee et ese et sesnss s bar s st s s ssa s ess s s erransatbecansessasssnsesasesasnassanansesanasnas 0 $0.00
12: 128K 1 $98.00
3 -1 L G 2 $196.00
2 Meg . $343.00

Archiving Software (See Note 1)
Configuration SAVE/RESIONE ... sa s aesassiee 0 $0.00
13: ASCII Data Logging......cvmmrirnernniinsensisssennes 1 $315.00
ASCII plus Packed Data ....c.coeeoveeeeccmremenereneccrennnceneercenccnes 3 $411.00

Math Calculations - Derived Variable (DV) Calculations
NN c.eencreresraesseisesrsesssessseassrssessesssasssssrasssasssssassossassssssestsessesnsnasanssssnsssnssssntsstrssaresssnessonsarsars 0 $0.00
14: Level | (32 DV's, basm math +, -, *. /, constani, copy) 14 °5130.00
Level 1l (32 DV's, basic and advanced math) ..o 27 $392.00
CEM (Level Il with 96 DV's & 12 ea. Totalizers, Timers and Counters...........#9. . 3 $686.00

12 Totalizers, 12 Timers & 12 Counters
15: None

$0.00
Yes rrrerereevenererereraere b enaeaeens

$460.00

- O

PC Configuration Software
16: NONE c.ceerrrrresimenenestesssressisssscs s ssessssnsnsssieenssmssensesenecssn b oot ssesserecssoseenans (0] $0.00
Yes STV, . Ny SR 1 $160.00

Factory Configuration
NOME ..veeecerieieereerenenerssvessrerasssanenssssassnensencossesreas fag Mg Magsen et saeesasesniessssessessonsssnssarassresssseassned $0.00
Channel & Group Configuration Oniy $102.00
17: With Any Other Standard Functions (i.e., alarms messages, events, $284.00
custom scales, etc.)
With Optional Functions (Totalizers, Titners»Counters, efc.) 3 $347.00
With Options and Derived Channel Calculations.........c.coeevenuecene 4 $445.00

NOTE 1 -Memory Card Reader REQUIRED to have the facility to save and restore configurations. ASCII Logging
is in comma delimited (spreadsheet) format and includes optional storage For direct recorder char
playback. Packed Logging includes ASCII logging and two levels of data compression. A DOS disk is
supplied to uncompressfo ASCIl format.

NOTE 2 -16 Channel card jnput terminal spacing does not permit mounting shunt or attenuator on adjacent
channels.

NOTE 3 -There are asmaximum of three (3) input/relay card positions. There are no input cards included as
standard. [&ach*8 Universal inputs take one position, each 16 dc inputs take one position, each 8 relays
take ong,pesition. The sum of input and relay cards selected cannot exceed three (3) cards.

EXAMPLENO.: 4180G-1-0-00-00-00-1-1-1-1-0-0-0-1-0-1-0-0
EXAMRLE PRICE: $8,770.00
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RECORDERS

ORDERING INFORMATION — SERIES 4180M

ORDERING 1S EASY — JUST SELECT AN OPTION
FROM THE 9 TABLES BELOW:

OPTION

TABLES 4180M $3,795.00

Universal Inputs (see Note 2)
NON@...overerreceersennes

1: Eights (one carg)........cccerevenecne.

Sixteen (two cards)

Twenty-four (three cards)

Two-wire DC Inputs (see Notes 1&2)
None
2: Sixteen (one card).........ccccveveemeeeeerreiennan,

Thirty-two (two cards) ...

250 Ohm Shunt (4-20 mA) two digits,

$365.00
$715.00

$1,070.00

$475.00
$946.00

3: 00 to 24 (see Note 1) 00.........cccorvvennne.

100 Ohm Shunt (4-20 mA) specify two digits,

4: 00 to 24 (see Note 1) 00.........ccevireenne.

$10.00

Door Type

5: GlAasSS WINAOW .....c.ceoreriereriseerereeeeeese e s esseren e s s s oo 2 NC

Polycarbonate Window ............cccceeeveeeencn.

Operating Volts
6: 90-130 Vac, 50/60 Hz .......cocvvereeeecnenans,

190-260 Vac, 50/60 Hz.........ccocoermnrnncee.

Relay Outputs (see Note 4)
None

NC

7: Eight Relays (one card)

$475.00

Sixteen Relays (two cards) .......... %
Twenty-four Relays (three cards)..Sd.....ccocoeercerarevnrennnns

Mounting
8: Panel

$935.00

W= O

$1,400.00

0 NC

Bench Stand/Handle..N....".

........ 1 $55.00

Communications - RS232/422
9: None..

0 NC

Yes..t, N

1 $325.00

NOTE 1 - 16_€hapnel card input terminal spacing does not permit mounting shunt or attenuator on

adjacent channels.

NOTE 2 «There are a maximum of three (3) input/relay card positions. There are no input cards
ificluded as standard. Each 8 Universal inputs take one position, each 16 dc inputs take one
position, each 8 relays take one position. The sum of input and relay cards selected cannot

exceed three (3) cards.

EXAMPLE NO.:

4180M-0-0-00-00-3-1-0-0-0

EXAMPLE PRICE: $3,840.00
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RECORDERS

CHESSELL MULTIPOINT STRIP CHART RECORDERS
SERIES 4250 250mm RECORDERS

4250c—250mm CONTINUOUS RECORDER; HIGH SPEED PROCESSING, EASE OF
CONFIGURATION

Features:

Up to 4 continuous colour writing pens for clarity of recording. Full scale pen speed <0.5 seconds over 90% of
250mm chart width.

High speed annotation of text, scales and logs giving information over the full chart width for maximum
understanding of recorded data.

A multi-colour, 80 character VFD display provides both analogue bar graphs and digital values of all_thannels.
Information displayed includes channel descriptors, tags, engineering units and alarms for all inputiand
calculated channels.

All inputs are converted to digital values using high accuracy, state-of-the-art A/D convertess-enstring maximum
performance and accuracy. Rapid response updates all inputs, alarms and calculations up'to # times per
second.

Optional memory card stores configurations and archives up to 2 Mb of data on a PCMCIA SRAM card in DOS format for ease of analysis
using standard spreadsheet software packages. Packed format can increase storage capacity by up to 70%.

Pen offset compensation eliminates time differential between the traces in 2, 3 and 4 pen recorders, greatly,enfiancing the readability of the
chart record.

Maths pack option gives powerful calculating capability permitting advanced calculations and enabling=ali{calculated channels to be recorded
and/or indicated.

Host communications, using selectable RS232 or RS485, give real time access to data.

Sophisticated alarm strategies can be implementated with 4 fully configurable alarms per channel.

Order No. Description

4250C All new 250mm continuous trace recorder combining the latest technology with high speed processing and ease of configuration-the most flexible
recorder of its type available today. Extensive options make it the ideal recorder for the toughest pracess or laboratory applications.

4250M—250mm MULTIPOINT RECORDER; POWERFUL YE3, RRACTICAL

Features:

Provision for up to 96 inputs with high performance 8-channel universal@nputseards for all analogue and digital measurements, including mV,
Volts, mA, TC, RTD, resistance and volt free contact closures or with cost®effective 16-channel DC input cards.

Excellent clarity with high definition tracing and annotation. Up to 45 trages updates per sec.

Fully configurable message and log formats for report generation.

Roll or Z-fold cassette.

Colour bar graphs and alarm annunciation for clear indicati@ne

Operator configurable key-board built into chart windowhthat fémains Secret-Til-Lit.

Almost limitless external control of instrument operatiof, for process driven applications. Actions can be triggered by alarms, totalizer and
counter thresholds, timers, events.

Simple yet powerful alarm strategies-truly an alafmmonitor in its own right.

Memory card option stores instrument configurations and archives process data. Stored data can be transferred to a PC for more detailed
analysis or used to produce identical chart copfes on the recorder.

Built-in CEM (Continuous Emissions Mupitoringfunctions provide cost-effective solutions for recording and logging emissions data as required
by current legislation.

Trace generator can provide visible\precess limits for quality monitoring and sterilizer validation.

A - - B q
I
r ) -I_ I [ ] Punat cult ot
D E 348273 Smm
‘ 4 10 ¢ ) amny|
1 |' 42mm {1 65°) max. panel thickness i

Dimensions mm (inches)
A B c b E F

53 . 450 410 271 288 360

1% (1777 (647 (1077 (1137 (1427

Order No. Description

4250M The most advanced programmable chart recorder in any class. State-of-the-art chart display and unique features, such as Secret-Til-Lit keyboard with
interactive operator interface, offer the user a powerful array of practical enhancements to traditional recorder functions. Applications-ariented to meet
both your simplest and most demanding processing and monitoring needs.
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RECORDERS.
ORDERING INFORMATION — SERIES 4250C

ORDERING IS EASY — JUST SELECT AN OPTION
FROM THE 10 TABLES BELOW:

OPTION
TABLES 4250C

Number of Pens (with 8 inputs)
One 1

1: Two. 2
Three 3

FOUT ceerceerceereenceecec s e srenens 4

Additional Universal Inputs (see Note1)
None 0 NC
2: Eights (second card) 1 $365.00
Sixteen (second & third cards).......ccovceeeeeccmniicnacnn 2 8710.00

250 Ohm Shunt (4-20 mA) two digits,
3: 00 to 16 00 ..ttt b s $10.00

100 Ohm Shunt (4-20 mA) specify two digits,
4: 00 to 16 00 .ttt enree et e e R s e $10,00

Operating Volts
5: 90-130 Vac, 50/60 Hz . 1 NC
190-260 Vac, 50/60 Hz....veireccrieeserenicnesnns 2 NC

Chart Type
6: Z-fold, 22 meters 1 NC
ROIl, 32 MBLAIS ....vceveerrenerecverrenanresnnsrsassenceesgoenefloeerte Mousnssrmc s sesieaesnenes 2 $130.00

Relay Outputs (see Note 1)
NONG ettt isaresnnsesrnsesse e B

7: Eights (one card).........
Sixteen (IWO Cards) ........cccoewereeeuninnngd
Twenty-four (three cards)

NC
$475.00
$935.00

$1,400.00

wh=o

Mounting
8: PANEI oo e N ettt ee st sine o eee st eeae st treese s s s s s eabebaesae assbssasa R e se e an 0} NC
Bench Stand/Handle . et asietassasrereretes s ae b nrareees 1, $55.00

Communications - RS232/422
9: None 0 NC
| (-1 JSN A N 1 $325.00

Annotation
10: Nong.\,...! trenerreesenee st s et srens .0 NC
Yes 1 $270.00

NOTENI YThere are a maximum of seven (7) input/relay card positions. There are no input cards
included as standard. Each 8 Universal inputs take one position, each 16 dc inputs take one
position, each 8 relays take one position. The sum of input and relay cards selected cannot
exceed seven (7) cards.

EXAMPLE NO.: 4250C-1-0-00-00-1-2-0-0-0-0
EXAMPLE PRICE: $3,630.00
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RECORDERS
ORDERING INFORMATION — SERIES 42506

ORDERING IS EASY — JUST SELECT AN OPTION
FROM THE 20 TABLES BELOW:

OPTION TABLES _ 4250G..........$8,885.00

Universal Inputs (see Note 3)
None

Eights (one card).......ccccnneee.

Sixteen (two cards).... v $710.00

1: Twenty-four (three cards $1,065.00

0 $0.00
1
2
3
Thirty-two (four cards)............ 4 $1,411.00
D
6
7

$§360.00

Forty (five cards)............. $1,764.00
$2,116.00
$2,469.00

Forty-eight (six cards)............
Fifty-six (seven cards)............

Two-wire DC Inputs (see Notes 2&3)
None o $0.00
Sixteen (one card)................ 1 $485.00
Thirty-two (two cards) ........... 2 $945.00
2: Forty-eight (three cards)......3 $1,416.00
Sixty-four (four cards)............ 4 $1,886.00
Eighty (five cards) ................ 5 $2,356.00
Ninety-six (six cards).............. 6 $2,827.00

250 Ohm Shunt (4-20 mA) two digits,
3: 00 to 24 (see Note 2) 00................. $10.00

100 Ohm Shunt (4-20 mA) specify two digits,
4: 00 to 24 (see Note 2) 00........coeuvueumeen $10.0Q

100:1 Attenuator (1 M Ohm) specify two digits,
5: 00 to 24 (see Note 2) 00............cccoveunti .. $20.00

Operating Volts
6: 90-130 Vac, 50/60 Hz ... s hipecteen. 1 $0.00
190-260 Vac, 50/60 Hz..........A&L 0 ... 2 $0.00

Chart Type
7: Z-fold, 22 meters.... S..... e 1 $0.00
Roll, 32 meters rreereieeeraanssrronas 2 $127.00

Relay Outputs (see/Note 3)

None... 0 $0.00
Eights (ome\card) 1 $475.00
Sixteep~({twe’ ¢ards) 2 $926.00
8: Twentysfour (three cards)........weeinncvnnenns 3 $1,386.00
Thirty:-two (four cards) 4 $1,847.00
Farty’(five cards) 5 $2,307.00

6

7

Rorty-eight (six cards) $2,768.00
Fifty-six (seven cards) $3,229.00

Mounting
9: . Panel
Bench Stand/Handle

$0.00
$51.00

- O

Communications - RS232/422
10: None 0 $0.00
YOS citerteerirnsesesssssesssssnrassssesesassssanesissanssssasassssessaseses 1 $318.00

OPTION TABLES CONTINUED ON THE NEXT PAGE cont.
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RECORDERS

ORDERING INFORMATION — SERIES 4250G (CONTINUED)

PTION TABLE 4250G

11:

12:

13:

14:

15:

16:

17:

18:

19:

20:

Memory Card Drive (See Note 1)
None 0 $0.00
Yes $0.00

-

Memory Card Size
None $0.00
$98.00
$196.00

$343.00

[4,]

-t

N

X
WN =0

Archiving Software (See Note 1)
Configuration Save/Restore 0 $0.00
ASCIl Data Logging........... 1 $308.00
ASCIH plus Packed Data ......coveveereveeenrecneereesemarenens 3 $411.00

Math Calculations - Derived Variable (DV) Calculations
None 0 $0.00
Level | (32 DV's, basic math: +, -, *, /, constant, COPY) ......cccremrrcrrerercens 1 $147{0
Level Il {32 DV's, basic and advanced math) 2 S416.,00
CEM (Level 1! with 96 DV's & 12 ea. Totalizers, TiMers .......ceerveenvens. 3 $833/00
and Counters
00 to 24 (see Note 2) 47\,"6833.00

Rolling Memory
None
Yes

$0.00
$308.00

-0

12 Totalizers & 12 Counters
NONE ottt sssss s sessssssssirerssssreesdeiRiee e rereseresnresessnnsnsaaned 0 $0.00
Yes 1 $259.00

12 Counters & 12 Timers
None 0 $0.00
Yes 1 $259.00

12 Totalizers, 12 Timers & 12 Counters
NONE ...ovvrerrererereere e ereesnsese e S B 0 $0.00
Yes 1 $460.00

PC Configuration Software
None 0 $0.00
YOS .ciietcrimnrnrsensns st s W oo e scsees oo ecssasmmas e b ssssre e sas sasasasnsnss s senas 1 $156.00

Factory Configuratiof
None 0 $0.00
Channel*& 'Grdup Configuration Only 1 $102.00
With Any Other Standard Functions (i.e., alarms, messages, events,........cccevieeeeereeennns 2 $284.00
custom scales, eic.)
With Optional Functions (Totalizers, Timers, Counters, efc.) 3 §347.00
With,Options and Derived Channel Calculations 4 $445.00

NQFE T - Memory Card Reader REQUIRED to have the facility to save and restore configurations. ASCIl Logging is in comma

delimited (spreadsheet) format and includes optional storage for direct recorder chart playback. Packed Logging
inciudes ASCII logging and two leveis of data compression. A DOS disk is supplied to uncompress to ASCIT tormat.

NOTE 2 - 16 Channel card input terminal spacing does not permit mounting shunt or attenuator on adjacent channels.

NOTE 3 - There are a maximum of seven (7) input/relay card positions. There are no input cards included as standard. Each 8
Universal inputs take one position, each 16 dc inputs take one position, each 8 relays take one position. The sum of
input and relay cards selected cannot exceed seven (7) cards.

EXAMPLE NO.: 4250G-3-0-00-00-00-1-1-3-1-1-0-0-1-0-1-0-0-0-1-1
EXAMPLE PRICE: $12,579.00
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RECORDERS
ORDERING INFORMATION — SERIES 4250M

ORDERING IS EASY — JUST SELECT AN OPTION
FROM THE 11 TABLES BELOW:

OPTION
TABLES 4250M $4,755.00

Universal Inputs (see Note 2)

NOME .ottt snsr e 0 NC
Eights (ong card).......ciiincicresnnrnnssienans 1 $365.00
Sixteen (two cards) reerereeaneeaesseesenanes 2 $715.00

1: Twenty-four (thr@e cards) ..........ccceeeeerenssereneed 3 $1,070.00
Thirty-two (four cards) .4 $1.415.00
Forty (five cards) 5 $1,764.00
Forty-eight (Six Cards) ........covveminrrcrrmrmnresnened 6 $2,116.00
Fifty-six (seven cards) 7 $2,477.00

Two-wire DC Inputs (see Notes 1&2)
NON@ ..ottt e sss e sna s nnas
Sixteen (one card)
Thirty-two (two cards)
2: Forty-eight (three cards)
Sixty-four (four cards)
Eighty (five cards)
Ninety-six (six cards)

NC
$480.00
$960.00

$1,420.00
$1,890:00
$2,360:00
§2,781,00

bW =O

250 Ohm Shunt (4-20 mA) two digits,
3: 00 to 24 (see Note 1) 00....... $10.00

100 Ohm Shunt (4-20 mA) specify two digits,
4: 00 to 24 (see Note 1) 00.......ccvrrmeriererenn e} $10.00

100:1 Attenuator (1 M Ohm) specify two digits)
5: 00 to 24 (see Note 1) 00................ $20.00

Secret-til-lit Keyboard
6: NON@ c.onvecrceiecmcriestsrensons s sy Toaadn s ienase i tssnstasssnansrassenasssnassnssensons 0 NC
| (- - JOUITOIURRRRUUROOPTID: VTS SRSIRIOIIN 1 §156.00

Operating Volts
7 90-130 Vac, 50/6QHZ I . sse e 1
190-260 Vac, 50/60'Hz ettt 2

58

Chart Type
8: Z-f01d, 22(MBLETS....ceeerereerrerereecreicncnriermetetsees s ersssmersaesessasssssssaeseseens .1 NC
ROlly 32 MBTBIS .....ocoever e e 2 $130.00

Relay ‘Qutpits (see Note 2)
None

Eights (one card) reeeereestnsaesa st saneseesenen

Sixteen (W0 Cards)........vrvemrsrsirereinenenns $930.00

9: Twenty-four ((hree Cards) ........oviieniecinirenre s ssreses s sssesares $1,390.00

0 NC

1

2

3
Thirty-two (four cards) . 4 $1,850.00

5

6

7

$480.00

FOMtY (fiVe CAFAS) ... .ceceeecrceriririteesersmree ettt ten e sa b ra s s $2,307.00
Forty-eight (six cards) $2,768.00
Fifty-six (seven cards) $3.230.00

cont.

OPTION TABLES CONTINUED ON THE NEXT PAGE
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RECORDERS .
ORDERING INFORMATION — SERIES 4250M (CONTINUED)

OPTION
TABLES 4250M
Mounting
10: PANGI cioeeisiiiviiiririeresiereiesses e sesasestessesassssessnssesessessennesensesesstsresissssssenssasen .0 NC
Bench Stand/Handle ...........ccoireencncencnnnscsnesisessnees A $55.00
Communications - RS5232/422
11: INOTI@ . ctitviere e et et e e e eteseess e e se s saensaaee s anssabeshra s b s b e s ner b s sane s sa Rt e s s Seas s b e s ae s ae R s bem s s R e m e st e R T et e s s et antes 0 NC
Yes..... e eeetetetesseseseseesesessetasessesaserteserearentLeRereReaseas te e ten e senedeeR ek e Rt e b s e e bh e b b r e o0 1 $325.00

NOTE 1 - 16 Channel card input terminal spacing does not permit mounting shunt or attenuator on
adjacent channels.
NOTE 2 - There are a maximum of seven (7) input/relay card positions. There are no input cards
included as standard. Each 8
Universal inputs take one position, each 16 dc inputs take one position, each 8(relays
take one position. The sum of input
and relay cards selected cannot exceed seven (7) cards.

EXAMPLE NO.: 4250M-2-1-00-00-00-1-1-1-2-0-1
EXAMPLE PRICE: $7,361.00
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RECORDERS
CHESSELL 4103C RECORDER

Physical 5.7"x 5.7
Panel mounting DIN43700 A_B c
Bezel size 144 x 144 mm. ;nos :3:9("“‘ cover) 282:6(‘“0 cover)
Weight 3.5kg(775b) L% ® :
Panel mounting Vertical + 30°
8 ——= - g
A c e
2} E F
144 137 3B

j”l_.l

REAR Y

567 539 138

- — O !
p— m —

Math, timers, counter§ and totalizers
PCMCIA memory'card drive

Up to 16 relay(outputs

Up to 4 analog outputs

Up to 16 eontact inputs

4-Pen, 4-color continuous trace recorder
Vivid 4-color display with bargraphs
Universal isolated inputs

Only 236mm depth behind pane!

Front panei or PC configuration

TECHNICAL SPECIFICATIONS:

GENERAL
Max. number of inputs Four Isolation 250V (channekto-channel and
{dcto’65Hz EN61010) channel-to-ground)

Input ranges 238mV, £150mV, =1 Volt. Digléetrie strength Channetto-ground=1350 Vac for
+10V (0-10for Ch. 1), 1 min; Channel-to-channel=2300
£100V with voltage divider Vac for 1 min.

Input types DC volts, dc millivolts, dc milliamps Insulation resistance >10MQ at 500V dc
(with shunt), thermocouple, 2/3-wire Input impedance 150mV & 1V range: >10MQ2 ; 10V
RTD (not channe! 1 if any other range; 245KQ
channel is a thermocouple input)

Input type mix Freely configurabie Overvoltage protection 50 Volts peak

Noise rejection (48 t0 62 Hz) Common mode: >140dB (ghanael-to- Open circuit detection =57nA max. 125ms recognition
channel & channet-to-ground) time. 10MQ min break
Seres mode: >60dB

Max. Comm mode voltage 250V continuous

Max. Senes mode voltage 45mV at lowest range® 12 Volts peak
at highest range

The Model 4103C is a full-featured 4-pen coftiuous trace recorder lts die cast door and rugged steel case are designed to meet the requirements of
tough industrial environments.

Vivid Color Display: The 4103 boasts\a‘high resolution four-color vacuum fluorescent display (VFD) with five 12-mm characters for process value,
twenty 4-mm characters for text andthree 1-mm bargraphs. it displays the measured value of each channel with its associated descriptor or scale. it
also gives bargraph indication offhreg channels’ values.

Input Technology: The recofderuses a new proprietary input card technology based on a custom chip set and second order A7X converters. This
plus Surface Mount Technology{SMT) gives the 4103 input circuitry high accuracy and stability. Inputs are fully universal with V, mV, TC, RTD and
contact inputs.

Easy to Configure: Therecorder is fully configurable from the front parel, using push-button keys and text prompts. This aliows access both to
operator changes afid’ via a password, to the more complex input and instrument configuration. The recorder can also be configured using a PC and
software. allowipg, configuration setup off-site for later downloading to the recorder.

Math, Timers, Totalizers & Counters: These options offer integrating and counting facilities and the ability to carry out calculations ranging from
simple arthmetic to compiex application specific functions such as gas fiow compensation and environmental parameter monitoring.

Memory(Card Archiving: With a standard Type 1 PCMCIA card, data can be stored in a format compatible with standard spreadsheet packages.
Also the reCorder’s configuration can be stored for transfer to another recorder or to a PC.

SerahCommunications: The communications option offers Modbus® to ensure compatibility with standard SCADA software and other industrial
equipment. Also permits multiple instruments on a single communications link.

Retransmission Outputs: Up to four input or math channels can be output as a linearized current or voltage signal to other instruments.

Event & Contact Inputs: Recorder inputs can be used as contact inputs to trigger internal recorder actions. Also availabie is a dedicated 16-contact
input card.
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RECORDERS

MODEL 4103C ORDERING INFORMATION
BUILD-YOUR-OWN STOCK NO.:

4103C-
Option Option
Field Field
1 Channels 13 Operating Language
One Channel 1 $1,320.00 English E —
Two Channels 2 $1,670.00 French F —
Three Channels 3 $1.895.00 German G —
Four Channels 4 $2,420.00 14 Manual Language
One Channel with Annotation A $1,500.00 None 0 —
Two Channels with Annotation B $1,741.00 English E —
Three Channels with C $2,300.00 French F —
Annotation
Four Channels with Annotation D $2,770.00 German G —_
2 Field Not Used (see Note 1) 0 15 Chart lllumination
3 Power None Y —
90-264 Vac 1 Yes 1 $105.00
24/48 Vdc 2 $45.00 16 Field Not Used (see Note 1) 0 —
4 Chart Cassette 17 Field Not Used (see Note 1) 0 —
Z-fold z 18 Transmitter Power Supply
Roli R $75.00 None 0
5 Field Not Used (see Note 1) 0 — Three Channels, 120 Vat 1 $150.00
6 Chart Divisions Three Channels, 240 Xac 2 $150.00
No Chart Shipped with 00 — Six Channels, 120 Vaé 6 $300.00
Recorder Six Channels, 240 Va¢ 7 $300.00
40 40 — 19 Door/Case Color
45 a5 — Green 0 —
50 50 — Gray 1 —
60 60 — Black 2 -
70 70 —
75 75 —
7 Quantity of Shunts
None 0 — Notes:
Ong 1 $10.00 Note 1: Fields not currently used for available features.
Two 2 $20.00
Three 3 $30.00 Note 2: if any “With Annotation” is chosen in Field 1,
Four 4 $40.00 this entry must be “A”, otherwise “0".
8 Shunt Value
None 0 — FOR ADD’L OPTIONS NOT SHOWN,
100 Ohm 1 £ PLEASE CONSULT CAPP/USA.
250 Chm 2 —
9 Quantity of 100:1,1Meg
Aftenuators
None 0 -
One 1 §20.00
Two 2 $40.00
Three 3 $60.00
Four 4 $80.00
10 Field Not Used (see Noté 1) 0 —_
11 Annotation (see Note?)
None o] —
Yes A —
12 Field Not Used\(see Note 1) 0 —
EXAMPLE\STOCK NO.: 4103C-1-0-1-Z-0-40-0-0-0-0-0-0-E-E-1-0-0-2
EXAMPLE PRICE: $1,425.00
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RECORDERS
CHESSELL 4103M RECORDER

Physical 57"x5.7" A B c
g""" mounting DIN43700 27 238 (with cover) 220 (wio covar)
ezol size 144 x 144 mm. 106 9.29 8.66
Weight 3.5kg(7.75b.)
‘ Panel mounting Vertical + 30°
B 8 - ~— D —
CAe | C—o ~—E—»- 0 E E
IR Y 44 17 35
[ REAR 567 539 138
1 hobd h
L
. Six color fiber tip dotting system for clear . Math, timers, countersrand totalizers
traces . PCMCIA memory card'drive
. Vivid 4-color display with bargraphs . Up to 16 relay outputs
. One to six universal isolated inputs . Up to 4 analog outputs
. Only 236mm depth behind panel . Up to 16 confact Mputs
. Front panel or PC configuration
TECHNICAL SPECIFICATIONS:
GENERAL
Max. Number of inputs Six Isolation 250V (channel-to-channel and
(dc to 65 Hz{ ENG1010) channel-to-ground)

Input ranges +38mV, +150mV, =1 Vo, Dielectric’strength Channel-to-ground=1350 Vac for
+10V (0-10 for Ch. 1), 1 min; Channel-to-channel=2300
+100V with voltage divider Vac for 1 min.

Input types DC volts, dc millivolts, dc milliamps Insdlation resistance >10MQ at 500V dc
(with shunt), thermocouple, 2/3-wire Inpdt impedance 150mV & 1V range: >10MQ; 10V
RTD (not channel 1 if any other range; 245KQ
channel is a thermocouple input)

Input type mix Freely configurable Qvervoltage protection 50 Volts peak

Noise rejection (480 62 Hz) Common mode: >140dB (chaAnekto- Open circuit detection +57nA max. 125ms recognition
channel & channel-to-grourd) time, 10MQ min break
Series mode: >60dB

Max. Comm.mode voltage 250V continuous

Max. Series mode voltage 45mV at lowest rangen12 Volts peak
at highest range

The Model 4103M is a full-featured 6-trace multipoint recorder. its die cast door and rugged steel case are designed to meet the requirements of tough
industrial environments.

Vivid Color Display: The 4103 boasts.a‘highyresolution four-color vacuum fluorescent display (VFD) with five 12-mm characters for process value,
twenty 4-mm characters for text and threév1smim bargraphs. It displays the measured value of each channel with its associated descriptor or scale. It
also gives bargraph indication of threéchannels’ values.

Input Technology: The recordenuses a new proprietary input card technology based on a custom chip set and second order A/S converters. This
plus Surface Mount Technology (SMT) gives the 4103 input circuitry high accuracy and stability. Inputs are fully universal with V, mV, TC, RTD and
contact inputs.

Easy to Configure: The re&order is fully configurable from the front panel, using push-button keys and text prompts. This allows access both to
operator changes anthyviara password, to the more complex input and instrument configuration. The recorder can also be configured using a PC and
software, allowing.copfiuration setup off-site for later downloading to the recorder.

Math, TimerssTofalizers & Counters: These options offer integrating and counting facilities and the ability to carry out calculations ranging from
simple arthmetic 1o complex application specific functions such as gas flow compensation and environmental parameter monitoring,

Memory Card Archiving: With a standard Type 1 PCMCIA card, data can be stored in a format compatible with standard spreadsheet packages.
Also the Yecorder's configuration can be stored for transfer to another recorder or to a PC.

SerialCdmmunications: The communications option offers Modbus® to ensure compatibility with standard SCADA software and other industrial
edUipment. Also permits multiple instruments on a single communications link.

Retransmission Outputs: Up to four input or math channels can be output as a linearized current or voltage signal to other instruments.

Event & Contact Inputs: Recorder inputs can be used as contact inputs to trigger internal recorder actions. Also available is a dedicated 16-contact
input card.

1-800-356-8000 PHONE ~ CAPP/USA  1-800-356-3262 FAX 187




RECORDERS

MODEL 4103M ORDERING INFORMATION
BUILD-YOUR-OWN STOCK NO.:

4103M-
Option Option
Field Field
1 Channels 13 Operating Language
Two Channels 2 $1,895.00 English E
Three Channels 3 $1,940.00 French F —
Six Channels 6 $2,095.00 German G —_
14 Manual Language
None 0 —
English E =
French F -
German G —
2 Field Not Used (see Note 1) 0 15 Chart llumination
3 Power None 0 _
90-264 Vac 1 — Yes 1 $103.00
24/48 Vdc 2 $45.00 16 Field Not Used (see Note 1) 0 —
4 Chart Cassette 17 Fleld Not Used (see Note 1) 0 —_
2Z-fold Zz — 18 Transmitter Power Supply
Roll R $75.00 None 0 —
5 Field Not Used (see Note 1) 0 — Three Channels 3 $142.00
6 Chart Divisions Six Channels 6 $294.00
None 00 — 19 Field Not Used (see\Naté 1) 00 —
40 40 -
a5 45 — 20 Door/Case Color
50 50 — Green 0 —
60 60 - Gray 1 —
70 70 — Black 2 —
75 75 —
7 Quantity of Shunts
None 0 - Notes:
One 1 $9.00 Note. 1: Fields not currently used for availabie features.
Two 2 $19.00
Three 3 $29.00
Four 4 $38.00
Five 5 $48.00
Six 6 $58.00
8 Shunt Value FOR ADD’'L OPTIONS NOT SHOWN,
None 0 — PLEASE CONSULT CAPP/USA.
100 Ohm 1 —
250 Ohm 2 "
9 Quantity of 100:1, 1 Meg 0 -t
Attenuators
None 0 -
One | $19.00
Two 2 $38.00
Three 3 §$58.00
Four 4 §78.00
Five §98.00
Six 6 $117.00
10 Field Not Used (see/Ngte 1) 0 —
11 Field Not Used,(seeNote 1) 0 —
12 Field Not Used (See Note 1) 0 —
EXAMPLE STOCK NO.: 4103M-2-0-1-Z-0-40-0-0-0-0-0-0-E-E-1-0-0-1
EXAMPLEPRICE: $1,895.00
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CHESSELL

RECORDERS

VIDEO CHART RECORDERS (VCR’s)

4250G & 4180G
Video Chart Recorders
(VCRs).

The tirst products that
integrate the versatiity of a
high resolution colour dispiay
with the proven rehability of
the char recorder to provide
the user with a “personal” view
of the process..

Comoining the ease of
configuration and use of the
chart recorder with the
flexibility of the PC. the VCR
provides the best of both
while avoiding the complexity
of computer-based data
acquisition systems

VCRs provide you with the
choice. not the complexity.
You choose a range of colour
displays to provide the exact
process information you want,
presentad in the way you
want {0 see it. You choose
when and what to record as
colour trends. lexts logs or
data files.

Displays

The VCRs provide a menu of
preconi:gured display pages
from which to choose. Based
on a merarchical strategy
wtuch begins with the Plant
Summary display. the
mstrument suppons up to 16
Group pages of 16 channels
each

Plant Summary display

The plant Summary display
gives top level view of its
constituent groups and
indicates points in alarm in
each group. Also included, as
it is in all displays, is the alarm
status window.

SN T TR
s s i
S | ] - auk)
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Group displays

Each group can be displayed
in any of three formats: panel,
bar graph or trend - the choice
of the primary display is yours,
Movement from one display
type to the next is a simplg
matter of touching the Cycle
Screen Key.

Group bar graph display

All points in the selected
group are displayed in colour
bar graph form for clarity and
quick comparison. Each bar
graph contains a tag name,
scale information and current
value with engineering units.
Alarms are also on display.

Group trend display

This display simulates a
standard strip chart recorder
with up to 16 continuous
colour trends shown on a
common time basis.

Powerful features such as
time and range magnification,
X or Y cursor movement, and
dynamic history replay provide
total flexibility in data
presentation.

Alarm summary display
This display can be accessed
from any other display/Simply
by touching the ALARM
SUMMARY fixed key. |If
compnses up {g"16 records
per page. providing a
chronological history of alarms
up to_the’Present time. A line
for each'ecord indicates the
timeJan‘alarm occurred. when
it Was acknowledged and
wheénit cleared.

Operation

The VCRs have been
designed to minimize the
number of key strokes
necessary o move between
displays. Confusion is
eliminated through the use of
hierarchical displays that keep
the operator tully informed
about plant operation.

Process data is presented in
ways familiar to the operator.
such as indicator tace plates.
contact status graphics and
the use of simulated chart
recorder traces.

Display selection

The ease and rapidity with
which the data display can be
operated keeps training
requirements 1o a minimum.
Any Group or Point on the
display can be selected by
simply touching that part of
the screen, causing the
selection to be highlighted.
Touching the Go To key will
then change the displays to
the corresponding group or
point display.

Alarm Strategy

A sophisticated alarm
package offers four fully
configurable alarms per pont.
The Status Window shown on
every page will show any
group that has an active
alarm. while the alam
summary screen will show
records of up to 256 algfmfs

Configuration

Touching the CONFIG key
calls up the pagsword-
protected configuration menu
This proyides/asimpie. user-
fendly mettied of setting up
the ingtrumént. A PC-based
sofiware, package running
under DOS is also available
for off-line conliguration.

LCD Displé

A back-lit VGA liquid crystal
display uses TFT (thin film
transistor) technology to give
exceptionally vivid colour and
clarity. unmatched by
conventional CRT displays

Touch screen

Resistive Touch Screen
technolo?‘y. combning fixed
and soft keys, permits quick .
easy and posilive selection
and movement between
display.
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RECORDERS
CHESSELL 4100G GRAPHICAL DISPLAY RECORDER

FUROTMERM CHESSELE

Dimensions

e ¥lem —— - ——»
- % m 3w
....,\ // ‘ ] - :——:m —> i | 2.5me
f: 32 4 hamwgt. 'anAb-./ ad " ——
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r (B ET ARE-BY-
,l E o = 2 —\‘
T *‘ o Simmn hm‘mum-
acknms * 2! mo
Front View View of right hahd’side
Advanced Product Technology Features:
Mass Storage: Type | cards use SRAM + Full-color VGA display
technology—used on other Chessell + Touch screen convenience
recorders - giving up to 2Mbyte of storage. * Up to 12 universal input channels
Type Il can give over 300Mbyte of ddta + 8 pre-configured displays for data the
storage on a rugged hard disk. The\floppy way you want to see it
disc unit is the 1.44Mbyte discised on all + Vertical Recorder Trend Display
PCs. + Versatile Alarm Summary Display
+ 3.5" floppy disk or optional high
Rugged Mechanical Desigh: IP65 capacity Type 3 PCMCIA data card
environmental protettion“ensures reliable + RS-485, MODBUS® RTU
operation in hostile(epvironments. The Communications
unique clamp dowmhandle secures the + Up to 12 calculated channels
electronics inte( dycase that conforms to + Available with PC Configuration
standard DIN bezel size of 144x144mm. Software

UpgradesJ{from classical paper recorders
are thergfore easy.

Man,Machine Interface: The high
reselution TFT color display gives
exCeptional viewing angle and clarity.
Rugged construction is assured by
utilizing a display designed for the
automotive industry. The touch screen
offers an easy to understand operator
interface as proved in large screen
modules of Chessell graphics recorders.
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MODEL 4100G ORDERING INFORMATION:
ORDERING IS EASY — JUST SELECT AN
OPTION FROM THE 40 TABLES BELOW

RECORDERS

Option Option
1 Channels (see Notes 1 & 2) English E 0
No Channels (specily comms 00 83,145.00 French F 0
option)
Two Channels 02  $3,240.00 German G 0
Three Channels 03  §3,340.00 15 Field Not Used (see note 3) 0 0
Six Channels 06  $3,540.00 16 Field Not Used (see note 3) 0 0
Eight Channels 08  $4,340.00 17 Field Not Used (see Note 3) 0 0
Nine Channels 09  $4,650.00 18 Transmitter Power Supply
Twelve Channels 12 $4,750.00 None Q 0
Three Channels. 120 Vac 1 $150.00
2 Video Memory (see Note 7) Three Channels. 240 Vac 2 $150.00
1 Meg 0 0 Six Channels, 120 Vac 6 $300.00
3 Meg (std 1 Meg plus add12) 2 $310.00 Six Channels, 240 Vac 7 $300.00
3 Power 19 Logo
90-264 Vac 1 0 Eurotherm Chessell 00 0
24/48 Vdc 2 $45.00 Other 99 cc
4 Field Not Used (see Note 3) 0 0 20 Door/Case Color
5 Archive Type (see Note 6) Green 4} 0
None (Price deduction) 0 0 Gray 1 0
1 44 Meg Floppy Disk 1 0 Black 2 0
PCMCIA Card 2 0 21 Field Not Used {s€e note 3)
6 Card/Disk Security Lock 22 Certifications
None 0 0 CE (Eysop€an Certification) a 0
Yes 1 $45.00 CSA (Canadian Standards) 5 cc
7 Quantity of Shunts 23 Fiefd Not Used (see note 3) 000 0
None 0 24 Hagtdware Options (see note 5)
To specity the number of input Nene
shunts. enter a two-digit $ea 10.00 One or More Choices in Fields 18, 25- 1 0
number from “01 thru 12" 33
Pricing is per shunt 25 Normally Closed Relays (see note 4)
None 0 0
8 Shunt Value Four (one card) 1 $205.00
None 0 0 Eight (two cards) 2 $410.00
100 Ohm 1 0 Twelve (three cards) 3 $615.00
250 Ohm 2 0 Sixteen (tour cards) 4 $820.00
9 Qty of 100:1.1Meg [} 26 Normally Open Relays (see note 4)
Attenuators (0 to 12)
None 0d None 0 0
To specify the number of Four (one card) 1 $205.00
attenuators, enter a two-digit Eight (two cards) 2 $410.00
number from “01 thru 12" S ea 20.00 Twelve (three cards) 3 $615.00
10 Additional Applications (Se& 0 0 Sixteen (four cards) 4 $820.00
note 3) 27 Form C, (SPDT) Relays (see note 4)
11 Field Not Used (see(note*3) 0 0 None 0 0
12 Field Not Used (sea\note 3) 0 0 Three (one card) 1 $205.00
13 Operating Language Six (two cards) 2 $410.00
English E Nine (three cards) 3 $615.00
French F Twelve (four cards) 4 $820.00
German G 28 Analog Retransmission (see note 4)-
C
14 Mafiuaianguage None 0 0
Noné 0 Two Oulputs (one card) 2 $250.00
com.
1-800-356-8000 PHONE CAPP/USA 1-800-356-3262 FAX 191




RECORDERS

MODEL 4100G ORDERING INFORMATION: (CONTINUED)

Four Qutputs (two cards) 4 $500.00
29 Contact (Event) inputs (see |
note 4)-CF )
None 0 0
Six contact inputs (one card) E $155.00
30 Data Storage (see note 6)
None ]
With Conhg. Save/Restore C 0
With ASCHt Archiving A $200.00
With Packed Data Archiving P $250.00
31 Memory Card Size (see note 6)
None 0 0
126K 1 $100.00
512K 2 $175.00
2Meg 3 $275.00
32 Serial Communications (see
notes 1 & 4)
None 0 0
RS485 Modbus (one card) 1 $250.00
33 Field Not Used (see note 3)
34 Software Options (fields 30A,
30P. 35-40) (see note 5)
One or More Choices in Fields 1
35-40
35 Field Not used (see note 3) 0
36 Custom Messages
None 0 0
Twenty Custom Messages M $60.00
37 Math Calculations
Level | (12 DV's. basis. + - x =. 1 0
const)
Leve! Il (Level ! plus advanced 2 $125.00
math)
38 Totalizers, Timers & Counters
None 0 0
2 Totalizers 2 $60700
4 Totahizers 4 $120.00
6 Totzlizers 6 $180.00
6 each Timers and Counters C $50.00
6 each Totalizers. Timers & T, $225.00
Counters
39 Custom Curve
None 0 0
32 pomnt curve 1 $100.00
40 Field Not Used (see notenl) 0 0

CcC

Note 1

Note 2

Note 3

Note 4

Note 5

Note 6

Note 7

NOTES
= Consult CAPP before specifying (800) 356-8000

If “*00™ input channels are chosen in Field 1. Serial
Communications (Field 32) must be specified.

Math Level | (16 DV's. basic math, + - x + , cgpst) “and
Floppy Disk or PCMCIA Cad Drive are stangardwChoose
“U” for a price deduct if neither is requiregd-

An Archive Drive (Field 5) choice mustybe (imade. even if
an archive drive is not required (‘0" ig"a\price deduction).
A Math Calculations (Field 37) cheigenmust be made
even if only the standard Levelt is.needed.

Fields not currently used {6Pavailable features.

With up to 6 inputs_there are four option card positions

in two horizontal ¢drd slots.

With 7 to 12 japuts. there are two option card positions in
one honizontahgcard siot.

3 or 4 Relays, 2 Retransmission outputs. Event inputs
and Sendl)Communications each take one card position.
Thedtotal option card positions cannot exceed the above
lighits

Vhese entries are required as an aid to order processing.
Enter “1" if any hardware options (Field 18 and/or Fields
25 thru 33) are chosen..In Field 34, a *1" is always
entered since Math Level | or Il is always present

Enter the 3 _ floppy disk drive or a PCMCIA card drive.
for Type | or Type Wl cards (up to 340Meg) can be
specified in Field 5. The data storage option for the
chosen archive dnve is selected in Field 30. Choose 0
only if "0" (no archive drive) is chosen in Field 5 An
archive drive must be chosen in Field 5 if any data
storage option other than “0” is chosen in Field 30.
Configuration savefrestore is included with all three data
storage option. A DOS disk comes with the packed data
option to unpack files into ASCIl comma delimited format.

Larger video memory enables longer trace history time.
With 3 Meg. the approximate stored history tor 6 points at
1 sec. Scan interval is 26.6 hrs. At 30 second scan
intervals, it is 500 hrs. (33 days) Storage tmes are 1/3 of
above at standard 1 Meg memory size and proporiional
at other points and scan intervals.

EXAMPLESTOCK NO.:

EXAMPLE PRICE:

$3,240.00

4100G-0201000000000-E-00000-00-2-0-000-000000000000
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RECORDERS

PROGRAMMABLE PRINT-YOUR-OWN-CHART CIRCULAR CHART RECORDER

RUSTRAK SERIES RT-8000:

DESIGNED FOR TODAY'S DEMANDS

Industry demands increasingly precise and accurate records. The RT-8000 represents a quantum leap forward in
circular chart recorder technology to meet this demand. This unique recorder is ideally suited to applications in
food, pharmaceuticals, environmental testing and metal working — wherever process variables must be
documented on a single chart and retained to meet industry requirements.

Functionality of the RT-800 can be expanded by available options including control capability, alarm and
totalization. Microprocessor-based and field configurable, the RT-8000 is industry proven for use in plant and
factory.

NO MORE PREPRINTED CHARTS

The RT-8000 chart recorder draws its own chart as it records your data. This technological innovationpays=oft
in user benefits which make it the most convenient and the most accurate circular chart recorder orthe market
today.

A box of blank charts is all you need to have a virtually infinite selection of charts at your disppsél)You create
the chart design when you input the operating parameters. The RT-8000 puts an end to reprifited™tircular chart
ordering, storage and inventory.

SPECIFICATIONS
Number of Channels: 1,23 or 4
Digital Indication: 1 digit
Accuracy: Temperature <£1°F, Voltage 0.1% or better
Minimum Input Span: Range is fully configurable within span limitation of the operating fange selected.
Input impedance:
: 4-20 mA dc: 250 ohms
0-10 Vdc: 200 K ohms
Ali others: 10 Megohms
Source Impedance: RTD - 100 ohms per lead maximum
Span Step Response Time: 6 seconds maximum with no filtering
Sampling Rate: Input sampled 3 times a second for 2 inputs and onceevery % second for 3 and 4 inputs.
Input Filter: Software selectable - Singel pole low pass - time(constants up to 120 seconds.
Digital Displays: Vacuum fluorescent, alphanumeric. A six3digit display dedicated to the process variable.
Alternate information disptayed during €9nfiguration mode.
An eight-digit display shows key seectéd/operating parameters and provides guidance during configuration.
Indicators: Channel PV display
Alarm status
Controller output
Remote Set Point
Temperature unit or Engineering finits
Controllers mode
Deviation Bargraph: 21 segment, ¢blos‘€oded deviation bargraph—Green = On Control; Red = Deviation to £10% of PV
Controller: Manual Operation
Modes of Operation: Automafic'with local set paint
Autgffiatieswithremote set point
Transmitter: 22 to 26 Vdc ‘at input terminals
Supply Voltage: (1.2 wgtis*at 24 Vdc)
Case: Molded, fodmed-Noryl with gasketed door to meet NEMA 3 enclosure requirements.
Chart; 12 inch.{304.8mm) diameter chart Plain thermal-sensitive paper.
CAPPSSTOCK-No. 6264
Approvai-Bodies: UL, CSA and FM approval pending.
Weight:\13.2 ibs (6 kg}
Modating: Panel or surface mounted—SEE DIMENSIONS BELOW.

Range

Types of tnput °F *C

THERMOCOUPLES

B 105 to 3300 41 to 1816
105 to 150 41 to 66
150 to 500 66 to 260

COMPARE RT8000 1

1000 to 3300 538 to 1815

TO HONEYWELL'S® <= ° i34 t0 -2 7010 130

-202 to 1832 -130 to0 1000

TRI ]'I INE® E flow) 200 to 1100 2129 10 593
- 3 0 to 1600 18 to 871
MODEL ) J {low} 20 to 770 ~7to0 410
X 320 10 2500 1% 1o 1371
30100 1% to 18
. 0 to 2500 1810 1371
r X (low) 20 t0 1000 73 10 538 cont.
N (NVN: Maty] 32 to 2500 D to 1371
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PROGRAMMABLE PRINT-YOUR-OWN-CHART CIRCULAR CHART RECORDER

(cont.)

Range
Types of Input °F °c
THERMOCOUPLES {cont.)
32 to 500 0 to 260
500 to 2500 260 to 1371
N (Ni/Ni Maly, low) 32 10 1260 0 to 682
32 to 500 0 to 260
500 to 1260 260 to 682
R 0 to 3100 -18 to 1704
0 to 500 -18 to 260
500 to 3100 260 to 1704
S 0 to 3100 -18 to 1704
0 to 500 -18 to 260
500 1o 3100 260 to 1704
T ~300 to 700 -184 1o 379
T {low) -200 to 600 -129 to, 376
W5W26 0 to 4200 8 1002315
0 to 600 28%o 316
500 to 3600 316 to 1982
3600 to 4200 1982 to 2316
W5W26 (low) 0 10 2240 -18 to 1277
0 to 600 -18 to 316
600 to 2200 316 to 1982
RTDs
Platinum -184 to 482
100 ohms 300\t0> 900 —184 to 482
500 ohms -300/to 900
Linear
Milliamperes dc 410 20
Millivolts dc 0to 10
10 to 50
Volts dc 110 5 {can be calibrated 0
to 5)
0toi0
RELATIVE HUMIDITY!
Platihum —130 10 392 -90 to 200
100%hm
Wet/Ory % RR
Bulb
Measured -130 to 392 -90 to 200
% RH 3510 40 2t04
0 to 1Ld20 >40 to 100 >4 to 38
20 to 100 100 to 212 3810 100

1. Wet/Ory Input.

ENVIRONMENTAL & OPERATING CONDITIONS

Parameter Rated Extreme

Ambient Temperature 58 10 131°F 32 to 131°F
15 to 55°C 0 to 55°C

Relative Humidity (%RH} 10 to 90~ 5 to 90°

VIBRATION

Frequency (Hz} 0to70 0 to 200

Acceleration {g) 0.1 0.2

MECHANICAL SHOCK

Acceleration {g) 1 5

Duration {ms) 30 30

MOUNTING POSITION FROM VERTICAL -

Tilted forward 5¢ 5°

Tiited backward 30° 90°

Tilted to side {pm) 10° 20¢

POWER REQUIREMENTS

Voltage {VRMS) 102 to 132 102 to 132

I 204 10 264 204 to 264

Frequency (Hz) 49 to 51 48 to 52

59 to 61 58 to 62

Power Consumption

9 watts maximum

* The maximum rating only applies up to 40°C (183°F). For higher temperature the RH
specification is derated to maintain constant moisture content.
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PROGRAMMABLE PRINT-YOUR-OWN-CHART CIRCULAR CHART RECORDER

{cont.)

ORDERING INFORMATION:

Rustrak Model No. CAPP Stock No. Description Price

RT-8000-1 267432 One-input Recorder Call .

RT-8000-2 267433 Two-Input Recorder Calt

RT-8000-3 267434 Three-Input Recorder Cail

RT-8000-4 267435 Four-Input Recorder Call

PLEASE SPECIFY CAPP STOCK NO. & ONE OR MORE OF THE FOLLOWING OPTIONS WHEN
ORDERING:

Option Code Option Option Code Ogtion

-A Alarm/Digital -T2 Totalization - Inputs 1 + 2
-S1 Control Output #) W/Setpoint Programming -PW Plastic Window

-§2 Control Qutput #2 W/Setpoint Programming -Dt Door Lock

- Totalization - Input 1 -CL Chart llluminatiof

EXAMPLE STOCK NO.: 267433-A-T2-DL.
ADDITIONAL ACCESSORIES:

Stock No. Description Price
2617436 Humidity Probe Call
267431 Temperature/Humidity Probe Call
267438 RTD Probe, 100 Q Call
6264 Chart Paper for RT-8000, (100/box) Call

RUSTRAK COMPACT THERMOCQUPRLE RECORDER

Very narrow spans with large offsets are possible,due’to the accuracy and stability of the amplifier and cold
junction compensation circuits.
Expanded scales covering temperatures gfdntesest rather than conventional wide spans beginning at zero
degrees are now available.
The cold junction compensation circuif is,unique in that calibration is accomplished without resorting to
complicated thermocouple simulatgr orthe need to actually measure and correct for the junction temperature.
A simple uncomplicated millivolirsgbece is all that is required.
Accuracy of non-standard ranges.s effected by thermocouple linearity at temperatures chosen.
The most versatile temperatufgtransducer.
SPECIFICATIONS
Dimensions: 3%s"(W) x 55 tH)'x 4°he”(D)
Waeight: 3% Ibs.
Sensor Type: B, C, E,GN, K, N, R, S, T (J, K = Standard)
System Accuracy: +2% of Span!
Stability Per_Year){Sensor & Electronics): +.5% of Span
Maximum«Ihenn ple Loop Resistance: 10002
Thermpeduple Break Protection: Upscale Standard
Thennocouple Types Available: J (Model 1551}, K (Model 1552}
Temperature Limits For Each Type: See Table 3 Below
Maximum Offset Available: Up to +5 times Span
taput Connections: Binding Posts: Fixed Line Cord
Maximum Cable Extensions: Extension Grade Thermocouple Wire up to 150" Specify Type J or K
Primary Power Requirements® 100-130V, 60 Hz
100-130V, 50 Hz

200-260V, 60 Hz
200-260V, 50 Hz
10-14 Vdc @ 15 mA + dc Motor Current
Cold
Ambient Junction
Temperature Compensation
Stock No. Mode!l No. Min. Span Max. Span Limits Accuracy Price
266793 755 25°C 500°C -10 to 60°C +1°C (2°F) $525.00
S0°F 1000°F 14 to 140°F -10 to 60°C
266794 255(DC) 25°C 500°C -10 to 60°C £1°C (2°F) $525.00
50°F 1000°F 14 to 140°F -10 10 80°C cont.
1. Based on standard ranges meeting minimum and maximum spans within the temperature limits 0-1000°C {0-2000°F)
T/C J and K are standard.
2. Sensors and electronics are transformer isolated from the primary source and floating with respect to ground. AC
modeis have 1000V withstand, from common to frame. Current consumption of DC models is low.
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1553

RUSTRAK COMPACT THERMOCOUPLE RECORDER (cont,)
PROBE CONFIGURATION AND TIME CONSTANT

Stock No. Mode! No. Description Price
266795 1551 Type J {Iron Cc an}—Have Stainless Steel Sheath and 5 $50.00
Seconds Time Constant. Shaft: 36" Dia. x 6” Long, 6 Armored Cable.
Maximum Continuous Temperature 900°F (482°C).
266796 1552 Type K (Chromel Alumel}—Have Stainless Steel Sheath and 5 $55.00
Seconds Time Constant. Shaft: 3s” Dia. x 6” Long, 6" Armored Cable.
Maximum Continuous Temperature 900°F {482°C).
266798 1553 300 PSI Maximum Pressure Fitting. For Models 1551 and 1552. 304 $35.00
Stainless Steel.
TEMPERATURE LIMITS AND ACCURACY OF THERMOCOUPLES
Useful Limits
Interchangeability
Thermocouple Accuracy % Of °C or °F
TYPE E -250 1o 870°C ~400 to 1600°F 0 to 870°C (16007F)£1%
TYPE J -18 to 750°C 0 to 1350°F 0 to 750°C (}350°F) +1%
TYPE K -250 10 1260°C -400 to 2300°F 0 to 1260;6 (2300°F) +1%
TYPE R 500 to 1400°C 900 to 2500°F 0 to 1400°C_{2500°F) +.5%
TYPE S 500 1o 1400°C 900 to 2500°F 500 16 1400°C {2500°F) +.5%
TPET -184 to 371°C —300 to 700°F 0,10-350°C (572°F) 21%

4 EVENTS
(CHANNELS)

8 EVENTS
(CHANNELS)

RUSTRAK COMPLETE SELECTION OF EVENTCRECORDERS

Rustrak event recorders are capable of monitoring from one to sixteemchannels of on-off operations at a
repetition rate as fast as ten events per second. The number, @lsation, chronelogical time and relation of all
occurrences can easily be recorded. Compact and economital,~Rustrak event recorders are perfect for industry,
lab or office. Common applications include monitoring meehipery downtime, worktime, productivity and
continuity; need for maintenance; security control, time, studies and cost analysis. For even greater versatility, a
totalizer is built into model 292-4T.
292-4C = four channe!
292-8C = eight channel

Built-in power supply.

Operates from switch closure.
292-4T

Features totalizer with light indigatdes’for each channel.

Built-in power supply.

Operates from switch closure?
292-TTt OR HIV-4, 8 CHANNELS AND 392-TTL OR 392-HIV-16 CHANNELS
TTL and HIV VERSIONS

Compatible with mastdigital logic and low-level analog signals.

Optically coupled; High impedance inputs with 2500V isolation.
Built-in power sopply - no external power suppiies, step-down transformers or power converters required for
operation.

TTL arfd KLV volfages can be mixed within the same unit.
292-(+DCTINPUT)-4, 8 CHANNELS OR 332-(DC INPUT)-16 CHANNELS FIXED DC VOLTAGE

Uleapproved for 6, 12 and 24 Vdc actuation.

BCNnput choices: 6, 12, 24 or 48 Vdc.

Can operate from switch closure with 24V event actuator and Model 921-8 power supply, Stock No. 266799.
EVENT ACTUATOR POWER UNITS

Will supply power for eight 24 Vdc or 100 TT! actuators.

Available for recorders with 24 Vdc evert, or TTL actuators.
Specify as follows:
MODEL 921-8 / STOCK NO. 266799 (Primary power: 115V, 50/60 Hz)
MODEL 921A-8 / STOCK NO. 266800 (Primary power: 240V, 50/60 Hz)

ORDERING INFORMATION—ALL EVENT RECORDERS
SPECIFICATIONS

Repetition Rate: As fast as 10 events per second Environment: Indoor/Outdoor with enclosure
Operating Temperature: 0 to 50°C, 32 to 122°F Storage Temperature: ~40 to 70°C, -40 to 158°F
Chart Speed Accuracy: Synchronous with line frequency Iinput Connections: Barrier strips
Power Cord: Fixed line cord Primary Power: 100-130V, 50 Hz; 100-130V, 60 Hz
200-260V, 50 Hz; 200-260V, 60 Hz
Number Input Current/ Input
Stock No. Model No. Channels Input Tolerance Ch | Resi: Price
266802 292-TTL-4 4 3-50 Vac/Vdc 3-50V .5-10 mA 6 kQ $699.17
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RUSTRAK COMPLETE SELECTION OF EVENT RECORDERS (cont

Number input Current/ Input
Stock No. Modsl No. Channels Input Tolerance Ch | Resi Price
266803 292-TTL-8 8 3-50 Vac/Vde 3-50V .5-10 mA 6 kQ $945.00
266805 292-Hiv-4 L 50~530 Vac/ 50-500V .5-5 mA 100 kQ $730.00
dc
266806 292-Hiv-8 8 50-5\(/)2 Vac/ 50-500V .5-5 mA 100 kQ $922.00
c
266808 292-6V-4 4 § Vdc +20% 300 mA 20Q $1,097.00
16 EVENTS 266809 292-12V-4 4 12 Vdc +20% 150 mA 80Q $1,072.00
(CHANNELS)
266810 292-24V-4 4 24 Vde +20% 70 mA 350Q2 $1,124.00
266812 292-6V-8 8 6 Vdc +20% 300 mA 200 $1,308.00
266813 282-12V-8 8 12 Vde +20% 150 mA 8092 $1,289.00
266814 292-24V-8 8 24 Vdc +20% 70 mA 35002 $1,330.00
Nominal Dimensions Nominal Recording Chart
Stock No. Model No. (W x H x D) Weight Width Paper Package
REHES 266802 292-TTL4 T X e x 6 24 1bs. 25 EE Shest
Aluminum
266803 292-T71.-8 "% 5" x 67 4.8 Ibs. Tis” EE Sheet
Aluminum
266804 392-TTL-16 6%” x 5" x 63" 6 lbs. Z"/8 CH's 16-E Sheet
Aluminum
266805 292-HIV-4 34" x 5% x 67 4.4 Ibs/ 2hs” EE Sheet
Aluminum
266806 292-HiV-8 i x 5% x 6”7 4.8 lbs. Bhe” EE Sheet
Alyminum
266807 392-Hiv-16 6%" x 5% x 6%" 6 lbs. 2°hs"f8 CH's 16-E Sheet
Aluminum
266808 292-6V-4 3" x 5% x 4%hs" 36 Ibs. Lhe” EE Cast
Aluminum
266809 292-12v-4 38" . 5% x 4518 356 ibs. 2he” EE Cast
Aluminum
266810 292-24V-4 3" x ST A" 356 Ibs. 2he” EE Cast
Aluminum
266811 292-48V-4 355" & 5% 4%he” 356 lbs. 2hs” EE Cast
Aluminum
266812 292-6V-8 88 5% x 451" 4 lbs. 2he” EE Cast
Aluminum
266813 292-12v-8 Fis" x 5% x 45" 4 Ibs. 2he” EE Cast
Aluminum
266814 292-24V;8 3% x 5% x 45" 4 lbs. Phe” EE Cast

Atuminum

| NOBODY;MAKES IT EASIER THAN CAPP/USA TO SELECT & ORDER
RECORDERS & CONTROLLERS BY USING OUR UNIQUE “BUILD-YOUR-OWN”
OPTION TABLES

HONEYWELL - PARTLOW - AMPROBE - CHESSELL - DICKSON - RUSTRAK
ALL OF THE NATIONAL BRANDS OF RECORDERS & CONTROLLERS
FEATURED IN THIS CATALOG - CAPP/USA GIVES YOU FREEDOM
OF CHOICE & FLEXIBILITY
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ENGINEER'S QUICK OVERVIEW OF EVENT RECORDERS

Each channel of the event recorder is

energized by the application of an

L J

external voltage. A simple contact-
making/contact-breaking device with

"

an external power supply may beused  The Rustrak records a clean v /e 3 R
to actuate and deactuate each event. black line, indicating the
When an event occurs, the stylus is /,—«E
deflected to the right forming a pulse NUMBER = 6
1/16” high. The trace is rectangular,;
pulse width is determined by event DURATION L S
duration. CHRONOLOGICAL TIME —— |
| 6~
and the RELATION ~—] =
of all on-off operations. .
NOTATIONS i
can be made through an oy 4 5 & T 8
access window provided on 1 2 o P
all units. L v 7
g 1 3‘fl

TYPICAL ACTUATION TECHNIQUES™(RUSTRAK MDLS. TTL & HIV)

ANY ELECTRICALLY,OR

MECHANICALLY AGTIVATED

SWITCH (MIGROSWITCH,

REED RELAY/ETC) METAL SENSOR

STEEL BALL

——

NOTCH
SENSOR

HALL
EFFECT 1.C. =

+:D> SOURCE

MAGNET
OPERATIONAL
AMPLIFIER
+ v LOwW
Jb\ VOLTAGE

-V

LOGIC CIRCUIT

POLARITY

DETECTION

-

- 1ING14

CLAMP-ON CURRENT
TRANSFORMER

PHOTOCELL /
e ANY AC OR DC
& VOLTAGE BETWEEN
3 - 50 VOLTS OR
50 - 500 VOLTS

)
-
Aty
q
eesen
]
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GUIDE TO RUSTRAK SERVO RECORDERS
e HIGH SPEED SERVO FAMILY

In the field of recorders, Rustrak miniature direct writing servo recorders are unique. They offer the operator a
virtually unlimited recording capability. For example, with a singlte recorder and appropriate quick change plug-in
signal conditioner, you can measure and record:

DC volts from .001V to 500V.

DC currents from 50 pA to 1000A.
(sm.&‘ffmza) Temperature as detected by thermocouples, nickel wire resistance bulbs and thermistors.
AC volts from 10V to 600V
AC currents from 1A to 1000A.

e WHY BUY A SERVO?

Galvanometric and servo recorders can be used in the same applications, however, many people prefer the
servo for the following reasons:

Versatility—unlimited recording capability.

Inkless, long-term, unattended operation.

Neat, continuous trace on pressure sensitive paper.

Fast response time - .25 second.

Rugged stylus.

Instant viewing capability.

Low cost.

e DON'T LIMIT YOUR THINKING!

Servo recorders can be used in any application requiring the monitoring(of‘\AC, DC, and temperature (with or
without events} within the realms of its specifications. The following dre”extremely broad categories of typical
applications where servos are used with hundreds more within each\grduping not listed.

Agriculture Oceanography

Air pollution Petroleum research
Chromatography Power monitoring
Communications Process monitoring

Food processing Transportation

Medical Water pollution

Meteorology Indoor/Qutdeod with enclosure

¢ HIGH-SPEED SERVO
SPECIFICATIONS

Sensitivity: 100 mV full scale

Accuracy: +1% of span (including line@sity and deed band at 25°C)

Full scale response time: .25 secofid Wwaximum

Frequency response: Full scale dt tog Hz -3 dB, 10% of full scale dc to 10 Hz +3 dB
Overshoot: None

Input resistance: 1 megohfM minimum

Source resistance: 10 K*ehm/maximum

Input type: Fisating differential or single ended (switchable)

Input breakdown: Up 1o +150 Vdc referred to case

Zero adjust: LRull scale Span adjust: 125%

Span: 100 mV Writing method: Pressure sensitive
Power"tgquirem@nts: 115V, 50 Hz; 115V, 60 Hz; 230V, 50 Hz; 230V, 60Hz; 12 Vdc internal battery
TempéTatiige stability: (50 KQ source): +.006 mV/°C typical (030 mV/°C max.)

60, Hz\sejection: 40 dB minimum

Stock Model With 1 Event  Visible Nomina! Nominal Di i Events Input
No. No. Descriptian Standerd Pen Chart  Weight (W x H x D) Mounting (Optional) Connections Price
266823 45 Single, 2" r ra 34 1tbs. " x 5" x 6" Bench Rack 1 Miniature $560.00
Channe! Banana
Jacks
266828  425X1 Single 2%he” 2 127 5610bs. 19" x 3" x 5'n” Standard 1 Miniature $696,00
Channel 19" Rack Banana
Extended Jacks
View
266827  642(° Single 100 mm 100 mm 4 331bs. 6% x 5" x 6" Flush 1103 Barrier $765.00
Channel Mount available Strip
100 mm {0EM)
266828') 6425 . Single 100 mm 100 mm 4" 5.110bs. 6% x 5% x 6% Bench 103 Miniature $792.00
Channel Rack available Banana Jacks
100 mm
Note:

1. Standard‘chaﬁ speed is 1"/hr using a 2 rpm motor. Speed is changeable in fixed increments from 'e"/hr to 90/hr by replacing a gear train. Other speeds avsilable from
'2"fhr to 450:;[£r by selecting the proper motor and gear train combination. Units with internal batteries are limited to a maximurn motar speed of 16 rpm, Chart speed
accuracy is
2. These recorders are an OEM configuration and do not contain a case assembly. Pug-in signal conditioners not available,
PORTABLE: Intemal batteries supplied with external charger for 115 Vac or 12 Vdc (specify). Provisions for trickle charge and 16 hour charge supplied as standard; available
on Models 425 and 6425 only. Battery life is 24 hours. Response time for internal battery powered units is 0.4 sac. full scale. cont,

)
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GUIDE TO RUSTRAK SERVO RECORDERS (cont.)

SERVO COMPATIBILITY TABLE
ACCESSORIES: (SEE NEXT PAGE FOR ALL PLUG-IN SIG. CONDITIONERS)

P4155AN Internal
Stack No. Model No. P4001  P4004 P4005S P4006  P40BBR P4D93  P4186  P4118  P4107S  P4107L  PA133  PA14 or AW Battery
266823 425 A A A A A A A A A A A A A A
266824 425X1 A A A A A A A A A A A A A
266825 ZWAZS A A A A A A A A A A A A A
266914 IW425X2 A A A A A A A A A A A A A
266826 3IW4S A A A A A A A A A A A A A
266828 6425 B 8 B B ] B B B B B 8 8 8 A
266915 6425X2 B B B B B B B 8 B B B 8 8

A = Available. Add suffix IB to plug-in model number if recorder has internal battery option. Example: P4001-1B.
B = Add prefix 4L to plug-in model number. Example 4L-P4001. Add suffix IB to plug-in model number if recorder has intemal battery option. Example: 4&P3001-1B.S =

Standard.

RUSTRAK MODELS 288 AND 291 DC SIGNAL RECORDERS

A wide selection of Rustrak dc recorders permit full scale measurements of ¥oltages from 1 mV to 500V and
currents from 1 A to 1000 A. By the addition of internal amplifiers orexterpal shunts, both the fow and high
ends of these ranges can be extended.
SPECIFICATIONS
Accuracy: 2% of span
Maximum Short Term Input': 200%
Environment: Indoor/Outdoor with suitable enclosure
Storage Temperature: —40 to 70°C, 40 to 158°F
Dimensions: 3%:"TW) x 555"(H) x 4%1s7(D}
Weight: 3.75 |bs.
Chart Speed: Optional, see pages 38 & 39
Input Connections: 6 pn connector {exception:*1§,'25 ‘or 50 mV = binding posts)
Power Cord: Detachable line cord {exception{ 10,25 or 50 mV = fixed line cord)
Recording Width: 288: 2%1s"; 291: Two 1” isGlated channels
With 1 Event 288,25@Q51: N/A
With 2 Events: 28811 7,)291: N'/A

Response Time: 1 second max.

Maximum Continuous Input: 150%

Operating Temperature: 0 to 60°C, 32 to 140°F

Striking Rate: See chart pages 38 & 39

Package: Cast aluminum

Chart Speed Accuracy: Synchronous with line frequency

Primary Power: 100-130V, 50 Hz; 100-130V, 60 Hz
200-260V, 50 Hz; 200-260V, 60 Hz

Stock No. Ranges Price Stock No. Ranges Price
266023 0-10 Mictoamperes $496.00  2g6357 0-1 Amperes $436.00
266024 0-25 Micraamperes $496.00 266034 0-3 Amperes $436.00
266025 0450 Mi€roamperes $436.00 25035 0-5 Amperes $4356.00
266026 8-100, Microamperes $436.00 265358 0-10 Millivolts $436.00
266027 8-200 Microamperes $436.00 266359 0-25 Millivolts $436.00
266028 0-500 Microamperes $436.00 766360 0-50 Millivolts $436.00
266029 0-1 Milliamperes $43600 266361 0-100 Millivolts $415.00
266030 0-15 thru 0-750 Milliamperes $43600 266035 0-0.5 thru 0-500 Volts $436.00
266031 1-5 Milliamperes $436.00 1. One minute unless specified

266032 4-20 Milliamperes Process Contrcl $43600 Consult CAPP For Ranges Not Listed

ORDERING INFORMATION:

MODEL 291:

Stock No. Ranges Price Stock No. Ranges Price
266037 0-10 Microamperes SB78.00 65047 10-50 Milliamperes $634.00
266038 0-50 Microamperes $634.00 266362 0-1 Amperes $634.00
266039 0-100 Microamperes $634.00 265048 0-3 Amperes $634.00
266040 0-200 Microamperes $634.00 266049 0-5 Amperes $634.00
266041 0-500 Microamperes $634.00 265363 0-10 Amperes $634.00
266042 0-t Milliamperes $575.00 266050 0-25 Amperes $634.00
266043 0-1.5 thru 0-750 Milliamperes $634.00 265354 0-50 Amperes $634.00
266044 1-5 Milliamperes $634.00 266365 0-100 Amperes $571.00
266046 4-20 Milliamperes Process Contro! $634.00 265081 0-0.5 thru 0-500 Volts $634.00
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RUSTRAK MODELS 288R & 293 AC SIGNAL RECORDERS
MODEL 288R

Designed for: Plant maintenance & troubleshooting; Design technicians; energy managers; service technicians;
and electrical contractors. Choose up to three ranges:

v Chart ] v Thent
z:‘a%"ftia flange Stock No. Paper Price  Range Stock No. ,.;" Price

0-10 266250 A $AG4.00  (.300 266255 | 464,00

0-50 266253 A $464.00  0.600 266256 X Tk 00

0-150 266254 I $464.00

2% of full scale/Voitage Indoor Use

{10V range = 3%/ Current 0 to 50°C, 32 to 122°F/Operating Temp.

1 second response time 2-’/15”/Rec.ording Widtf!

200% of full scale/Short-Term Input Z:IRecord!ng Width With 1 Event

100% of full scale/Continuous Input. 1”/Recording Width With 2 Events

3" (W) x 5%"(H) x 45he"({D)/Size,
PRIMARY POWER
100-130V, 50 Hz; 100-130V, 60 Hz
200-260V, 50 Hz; 200-260V, 60 Hz

MODEL 293

Medium resolution with expanded scale, for those applicatiens sequiring narrower spans than offered on model
288R. Choose one, two or three ranges per channel.

Chart
Model No.  Stock No. V Range Paper Channels Price
SINGLE RANGE
293 266258 70-135 £ 1 $§475.00
29341 337360 85-135 ) 1 $475.00
2W293 337361 85-135 AA 2 $650.00
3w 337362 85-135 AAA 3 $690.00
TWO RANGE
2%3A 337364 709135 C 1 $505.00
140-270
293A-2 337365 85-135 A 1 $505.00
170-270
IW293A 3371370 85-135 AA 2 $740.00
170-270
IW293A 331312 85-135 AAA 3 $740.00
170-270
THREE_RANGE
2938 266257 70-135 c 1 $534.00
140-270
280-540 .
23838-3 B3l 85-135 A 1 $534.00
170-270
340-540
2wW293B 337376 85-135 AA 2 $760.00
170-270
340-540
3W293B 17414 85-135 AAA 3 $760.00
170-270
340-540

CALL CAPP/USA TODAY FOR A FULL SELECTION OF
CHART PAPER, PENS & INKS FOR ALL 0.E.M. RECORDERS
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RUSTRAK LINEAR THERMISTOR RTD RECORDERS

ENVIRONMENT INDOOR/OUTDOOR WITH ENCLOSURE

Interchangeability accuracy = best of all RTD’s
Time proven stability.

Ideal characteristics; enhanced by high impedance input of amplifier conditioner.
Extremely wide and accurate spans due to linear resistance vs. temperature function produced by the sensor.

Bare bead sensor available.

RTD RECORDER Stainless steel probe available.
Numerous made-to-order probes and sensors to meet individual requirements.
Add suffix “B” to model number when dual channel is required.
No self-checking.
SPECIFICATIONS
Weight: 3% 1bs. Dimensions: 3%"(W} x 5%"(H) x 4%e"(D)
Sensar Type: 6K/30K Linear Thermistor System Accuracy: 1% of Span
Input Connections: Phone Jack; Fixed Line Cord Maximum Cable Extensions: #18 3 Wire uptto 600
Primary Power Requirements® 100-130V, 60 Hz
100-130V, 50 Hz
200-260V, 60 Hz
200-260V, 50 Hz
10-14 Vdc @ 15 mA + dc Motor Current
System Sensor Ambient
Temperature interchangeability Stability Temperature
Stock No. Model No. Limits Accuracy Min. Span  Max. Span Per Year Limits Price
266259 zm -30° to 70°C +2°C 5°C 100°C +1°C (2°A) ~10 to 60°C $485.00
-22° 10 158°F +4°F 10°F 180°F +5% of Span 14 to 140°F
266260 Znuoce) -30° to 70°C +2°C 5°C 100°C +.1°C (.28F) -10 to 60°C $485.00
~22° 10 158°F +4°F 10°F 180°F +5% of Span 14 to 140°F
266261 Z17TH 0 to 100°C +2°C 5°C 100°C F1°L (2°F) -10 to 60°C $485.00
32 to 212°F +4°F 10°F 180°F +.5%.0f Span 14 to 140°F
266262 ZTIH(DC) 0 to 100°C +2°C 5°C 100°C +1°C (2°F) ~10 to 60°C $485.00
3210 22°F +4°F 10°F 180°F £5% of Span 14 to 140°F

1. Sensors and electronics are transformer isolated from the primary source and fioating with respeef tozground. AC models have 1000 volts withstand, from common to

dal

frame. Current const

ption of DC

is low.

177
—
i
3 neT
1776
\:_\‘ =
1331

PROBE CONFIGURATION AND TIME,CONSTANT

Stock No. Model No.  Description Price

266263 m Flexible Viny! Lead dnd Head $104.66
Time Constant: %/Seconds
Head: *hs” Diax€s” Long. 10" Cable

266265 1713 Encapsulated, Thermistor Beads $65.20 T —
Time Corfstant'\6 Secords /___________,___..———-«J
Bead: .17 Did.. Leads: #32 Sofid

266266 1716 Prdssute Fitting (300 PSI Maximum) $31.00 1773

For Model 1772 Probe
304 'Stainless Steel

THERMISTOR RVD RECORDER

More sensitive for Jnarrow temperature spans.

Uses time proven stable interchangeable thermistor sensor.
Lower cost'probes than linear thermistaor.

Bridgescicclit “linearizes”™ thermistor signal.

Thermistor scale-linear.

Bridge amplifier circuit allows extremely low thermistor exitation voltage resulting in no self-heating error even

with\special spans only a few degrees wide.

Kdd suffix "B" to model number when dual channel is required.

Phone Jack; Fixed Line Cord Input.

#18 2 Wire up to 500" max. cable extensions.
Primary Requirements:

100-130V, 60 Hz Sensors & Electronics
100-130V, 50 Hz Isolated From Primary Source
200-260V, 60 Hz Ground; AC MDLS Are 1000V

200-260V, 50 Hz Current {Common To Frame)
10-14 Vdc @ 15 mA + dc Motor Current.

Stock No.  Model No. Description

Price

266267 33 Temp. Limits: 0° to 100°C, 32° to 212°F
Sensor: 225202 Thermistor

Sensor Accuracy: £4°C, £.8°F

Min. Span: 5°C, 10°F

max. Span: 50°C, 100°F

Accuracy: 2% of Span

Stability: +.1°C {.2°F) or +5 of Span
Self-Checking: Reads 98 to 100% of Full Scale
Ambient Temp.: —10 to 60°C, 14 to 140°F

$485.00
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RECORDERS
RUSTRAK LINEAR THERMISTOR RTD RECORDERS (cort

Stock No.  Model No.  Description Price
266271 1331 Flexible Vinyt Lead and Head $70.00
S5 e S ——, Time Constant 7 Seconds
1772 Head: %" Dia.x%hs" Long, 10° Cable
266272 1332 Shaft: Tubular 304 Stainless Steel %" Dia. x 4'” Long, 10’ Cable $152.00

Time Constant: 3.7 Seconds
Liquid Immersion: 4” Maximum
Pressure: 300 PS! Maximum Air or internal Use

266273 1335 Encapsulated Bead $33.00
Time Constant: .6 Seconds

>§ Bead: Shown actual size.
266274 1336 Prassure Fitting {300 PS| Maximum) $31.00

1335 For Model 1332 Probe
304 Stainless Steel.
~— 266275 1337-50 Oceanographic Cable for Salt Water immersion to 50" Depth $112.80

Time Constant: 20 Szconds
Cable: '+ Dia. x 50°
Longer Continuous Lengths Available

266859 1337-100  Oceanographic Cable for Salt Water Immersion to 100" Depth $380.00
i NPT Time Constant: 20 Saconds
1336 Cable: '/«” Dia. x 100"
Longer Continuous Lengths Available

—> NICKEL RTD RECORDER

511253:’00 Almost instantaneous response to rapid temperature changes-achjevghthrough use of 1442 probe (nickel wire
grid on a thin fabric carrier) because of its area and low thermal masS-Designed to use sensors constructed
with commercially pure nickel. Bridge amplifier—Sensitive, stablg, apd allows error free ampiification of the fow
level signal
Phone Jack; Fixed Line Cord Input. #18 2 Wire up to 25 maX..cable extensions.

Primary Requirements:

100-130V, 60 Hz Sensors & Electronics
100-130V, 50 Hz Isolated From Primary Source
200-260V, 60 Hz Ground; AC MDLS Are 1000V
200-260V, 50 Hz Current (Common To Frame)
10-14 Vdc @ 15 mA + dc Motor Current,

ORDERING INFORMATION:

Stock No. Model No.  Descrigtion Price

1441

(STOCK NO. 266276) 266268 244 Temwp, bimits: —73° to 315°C, —100° to 600°F $466.71
Sewsal: 20002 CP Nickel
SenSor Accuracy: £1.5°C, £3°F
Min. Span; 50°C, 100°F
max. Span: 300°C, 600°F
Accuracy: +3% of Span
Stability: £.5°C, £1°F
Self-Checking: Reads 98 to 100% of Full Scale
Ambient Temp.: -10 to 60°C, 14 to 140°F

266276 1441 Shaft: Tubular 304 Stainless Steel %:s” Dia. x 4'f2” Long, 10" Cable $115.00
Uses:
Liquid Immersion: 4~ Maximum
Z{essure: 300 PSI Maximum
! i
1442 Time Constant: 3 Seconds.

266277 1642 ;lexi!;le Nickel Wire Grid Attached to .005” Thick, Soft Stainless Steel with Adhesive S111.09
acking
Can be Bent to Conform to Most Pipes and Tanks
Pad: 3" x 1%~ x 'k Thick, 10" Cable
Temperature: 500°F. Maximum
Time Constant: .5 Seconds,

C - 266278 1443 Pressure Fitting: 300 PSI Maximum $31.00
[ For Mode! 1441 Probe
\ 304 Stainless Steel.
Jner
1443
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RECORDERS
=__—— ENCLOSURES AND CASES FOR RUSTRAK SIGNAL, RTD, THERMOCOUPLE,
EVENT, AND SERVO RECORDERS

PORTABLE DUAL PACK
ENCLOSURES

Permits mounting of one or two Rustrak recorders.

Stack No. Model No.  Description Price
266847 172-1 Design in your own system $187.00
Supplied with a blank panel
For use with recorder widths of 3%s”
266848 172-2 Design in your own system $187.00
For two recorders
For use with recorder widths of 3%

CARRYING CASES

For transporting recorders between job sites. Leatherette type cases in which most recorders cdn be housed.

Stock No. Model No.  Used For Price
266851 5613 200 and 400 Senies $115.50

RUSTRAK TEMPERATURE AND RELATIVE HUMIDITY-RECORDERS
RUSTRAK SERIES Z-27 AND DIGILOG-27

Measures and records relative humidity and temperature on one 2.3 inch,chart.
Rustrak’s time share feature automatically switches between the two\sehsors once every two seconds.
Temperature channel is identified by a 'hs” break every Yi2” of paper. During this identifying periad, a reference
recording is made which confirms the calibration accuracy.
The humidity sensor is a thin film capacitor whose capacitafice i dependent on the water absorption in its
dielectric material.

Response time is unusually fast {seconds vs. minute$\and’ even hours for some types).

Well proven in thousands of applications ail ovegthésworld.

Has become the standard of the industry.
Uses standard FRHO1 (Degrees Fahrenheit), €RHQ1 IDegrees Centigrade) chart paper. {2 month roll)

SPECIFICATIONS

Temperature: 30 to 130°F (0 to 50°C) Relative Humidity: 0-100%.R.H.

Dimensions; 3%"(W) x 5%5"(H) x 4%:1s"(D) Weight: 3% Ibs.

Stock No. Model No.  Descrigtiod Price
266856 z-2r Accurafe,stable R.Hffemp. Recorder. $1,090.00
266857 DIGILOG-27  ABgurateStable R.H/Temp. Recorder with digital readout. $1,090.00
266860° RHT-128 Sensor and electronics assembly can be conveniently wall or ductmounted using Model $414.00

22547 titting.

Resistant to most contamination, including sulphur.

Moisture permeable surface. Optional Mode! 2253 recommended if heavy dust is likely to

. be encountered. Other special cartridges with pore sizes down to one micron are
available. Consult CAPP.

DIGILOG-27 Humidity channel time constant: 2 sec.

Temperature channel time constant: .1 sec.

All probes are equipped with a 310 micron SS screen to prevent mechanical damage to

the sensors and to filter out large particles.

) - 266913 RHT-128 Sensor and efectranics assembly can be conveniently wall or ductmounted using Model $414.00
RHT-12B 2254 fitting.
Resistant to most contamination, including sulphur.
Moisture permeable surface. Optional Mode! 2253 recommended if heavy dust is likely to
be encountered. Other special cantridges with pore sizes down {0 one micron are
available. Consult CAPP.
Humidity channel time constant: 2 sec.
Temperature channel ime constant: .1 sec.
All probes are equipped with a 310 micron SS screen to prevent mechanical damage to
the sensors and to filker out large particles.

AN DN
/ Z{"““ \. 266862 254 Liquid tight plastic fitting for mounting probe in wall or duct. Requires a 1.10 diameter $20.00
Bt 2
i

mounting hole

Srera st i it U.S. Telecon; Fixed Line Cord Input Connection
2 7;.73' I i ',‘:31:: 12 standard, others available up to 99" max. cable extensions.
Ak Standard 2 RPM = '27/hr. Chart Speed

, 100-130V, 60 Hz
) viti 100-130V, 50 Hz

: g 200-260V, 60 Hz

2253 200-260V, 50 Hz
10-14 Vdc @ 35 mA w/Std. Inverter Motor.

1. Must specify range
2. 12 Lead, standard.
3. Specify length if longer than 12’ lead.
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SERVO RECORDERS AND PLUG-IN SIGNAL CONDITIONERS

DC SIGNAL CONDITIONERS

Enhance servo capabilities by using one of the following quick change plug-in signal

conditioners. {matching scales provided) Suggested chart paper is for 400 series recorders

only.
Input/Source Accuracy Probes
Must Specify Resistance Or (Module Suggested lnput Sensors
Qrder No. Range Burden {VA) Only) Chart Paper Connections Transducdrs Price
P4001: 2 Specify any mV span 50 KQ/5 KQ 2% Contingent upon Two miniature binding None Réguired $535.00
within the limits of scale selected.$ posts with .57 centers.
110 9.99 mV
P40047 3 Specify any mV span 50 KSV/S KQ 12% Contingent upan Two miniature binding Noge Required $535.00
within the limits of scale selected$ posts with .57 centers.
10 to 50 mV
P4005°,5.2 Specify one: $535.00
1 Vdc .05 MQ 5% A Two miniature binding None Required
3 Vdc 15 MQ | posts with .57 centefs.
5 Vdc 25 MQ A
10 Vdc 5 MQ A
15 Vdc 75 MQ |
30 Vdc IMQ 1
50 Vdc 5 MQ A
75 Vde 75 MQ 8
100 Vdc 1.0 MQ A
150 Vdc 15 MQ [
300 Vdc 3.0 MQ 1
500 Vdc 50 MQ A
P4006* 3.2 Specify one: $155.00
50 pA 5400 Q 5% Contingeng upon Two miniature binding None Required
100 pA 4600 Q scale sgietted® posts with .57 centers.
100 pA 1000 2 4
200 pA 2200 Q s
500 A 200 Q ¢
1 mA 100 Q ¢
15 mA 666 Q |
3mA B3Q t
4 mA? 25 ¢
5 mA 20 Q A
10 mA 100 A
15 mA 6.66 Q2 |
16 mA’ 625 O ¢
30 mA 330 I
40 mA? 25 ¥ .
50 mA 200Q A
75 mA 133 Q@ B
100 mA 1.00:2 A
150 mA 66/2 1
300 mA 33 |
500 mA 20 Q A
750 mA 1Q 8
1A 100 Q A
3A 033 Q !
5A 020 © A

1. Fixed gain dc amplifier increases rgcotder sensitivity up to 100 times.
2. Fuxed gain dc amplifier increasesweeorder sensitivity up to 10 times.

LD W

AC SIGNAL CONDITIONERS

. Voitage multiphers from 1 to 500, Vdc are available in this series.
. Current shunts 50 A to £i¢(mA simulate the input resistance and current sensmvny of our popular galvanometric series.
) F:‘ecorder sensitivity changes\achieved with amplifiers, shunts, and multipliers used in conjunction with the servo offset (zera) adjustment can increase the usefulness of
the system.

. Chart style equals spah divided by minor divisions. This should be an even divisior. You can a
For use with progkssicantro! recorders {25-125 mV} Models 425PC, 2W425PC, 3W425PC, 6425P
. Must Specify Range.

t’gusx range to suit paper for easier readability.

Input/Source Suggested Probes
Must Specify Resistance Or Accuracy Chart Sensors
Ofder No. Range Burden (VA) {Moduie Only} Paper ions Transducers Price
P8107s,¢ Specify one: $198.60
0-10A 01 VA A Model 4107TS
0-20A 02 VA +3% 6 {required) can be clamped over a
0-30A 03 VA {clamp-on and | Twe miniature binding one inch diameter conductor. It has
0-50A 05 VA module are A posts with .5” centers. a six foot permanently attached
0-100A 1 VA calibrated as A cable with matching terminations to
0-200A 2VA a set) G the module. Extensions up to 100
0-300A 3VA | are available,
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SERVO RECORDERS AND PLUG-IN SIGNAL CONDITIONERS (cont,
AC SIGNAL CONDITIONERS (com)

Input/Source Suggested Probes
Must Specify Resistance Or Accuracy Chart Ingut Sensors
Order No. Range Burden {VA) {Module Only) Paper Connections Transducers Price
Pa107L° Specify one: $198.60
0-100A .1 VA A Mode! 4107TL
0-200A 2VA +3% G {required) can be clamped over a
0-300A 3 VA (clamp-on and i Two miniature binding two inch diameter conductor. It has
0-400A 4 VA module are H posts with .5” centers. a six foot permanently attached
0-500A S5 VA calibrated as A cable with matching terminations to
0-600A 6 VA a set} K the module. Extensions up to 100°
0-800A 8 VA H are available.
0-1000A 1.0 VA A
P4118* Two ranges 1 VA 2% A Three miniature binding Nane required. Cable to the $226.00
are included: S VA posts with .57 centers. recorder should have a logp

0-1 and 0-5 Aac.

resistance of less than .1 £)

1. Used in conjunction with a clamp-on current transducer, monitor currents up to 300A without a direct cennection to the external circuit. The Rustrdk'4107TS clamp-on
transducer is calibrated with its matching plug-in module.
2. Used in conjunction with a clamp-on current transducer, monitor currents up to 1000A without a direct connection to the external circuit. Rustfak 8107TL clamp-on
transducer is calibrated with its matching plug-in module.
3. The 5A input accepts output from standard current transformers {CT} and older style clamp-ons. The 1A input matches modern clamp-ons such’as the AEMC 1000/1.

4. Must Specify Range.

TEMPERATURE LIMITS

Useful
Thermocouple Minimum Temperature
Type Span Range
J {Iron constantan) 60°F {30°C) -300 to 1400°F
K (chromel/alumel) 60°F (30°C) -310_t0“2000°F
R {platinum 13% - 400°F (200°C) *32to 2650°F
rhodium/platinum)
_ .. S |piatinum 10% - 400°F {200°C) 32to 2650°F
T rhodium/platinum)
(SEE PG. 202) T {copper/constantan) 60°F (30°C) -310 to 570°F
Offsets up to 5X max. be specified
PROBES, SENSORS, & TRANSDUCERS
Order No. Description Price
L ~ FOR P3133
T D - L Flexible vinyl Jead\and head $70.00
(STOCK NO. 266272) Time constarity7? Seconds
1332 Shaft: Tubular 304 stainless steel 3" dia. x 4'h” long, 10" cable. $152.00
Time _capstant: 3.7 seconds
Liguidimmmegsion: 4~ maximum
Pressure: 300 PSI max. air or internal usa K—
1335 Engdpsulated bead $33.00 e
Time constant: .6 seconds
Bead: 1 dia., leads: #32 solid 1335
1336 Pressure fitting (300 PSI maximum) $31.00
For Model 1332 probe
304 stainless steel
1337-50  Oceanographic cable for salt water immersion to 50° depth $175.00
Time constant: 20 seconds ..
Cable: '«” dia x 50" {
Longer continuous lengths available 1337
. 1337-100 (1007} $145.00
U Model 1337 ext. can not be immersed
1444
(STQCK'NG. 266276) FOR P4144
144 Shaft: Tubular 304 stainless steel 3" diz. x 4'%2” long, 10’ cable $115.00
Uses:
Liquid immersion: 4~ maximum
Pressure: 300 PSI maximum
Air
Time constant: 3 seconds
1442 Flexible nickel wire grid attached to .005" thick, $111.09
soft stainless steel with adhesive backing.

Can be bent to conform to most pipes and tanks.
Pad: %" x 1" x ‘=" thick, 10" cable.
Temperature: 500°F. maximum

Time constant: .5 seconds

1442
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SERVO RECORDERS AND PLUG-IN SIGNAL CONDITIONERS (cont.
PROBES, SENSORS, & TRANSDUCERS (cont)

Order No. Description Price
FOR P4144 (cont.)
;mmwﬁm = 1443 Pressure fitting: 300 PS| maximum $31.00
1552 For Model 1441 probe
(STOCK NO. 266795/266796) 304 stainless steel
FOR P4155AN AND P4155AW
1551 Type J {Iron Constantan) $166.00

Both probes have stainless steel sheath
Time constant 5 seconds

Shaft: s dia. x 6” long, 6" armored cable
Max. continuous temperature 900°F

1552 Type K {ChromeVAlumel) $166.00
Both probes have stainless steel shzath
Time constant: 5 seconds
Shaft: ¥s” dia. x 67 long, 6" armored cable
Max. continuous temperature 900°F
1553 Pressure fitting: 300 PS! maximum $53.00
For models 1551 and 1552
304 stainless steel
Head: Ye” dia. x 5" long, 10" cable

DICKSON TH8 TEMPERATURE/HUMIDITY SUPER SERIES RECORDERS

Provides the accuracy and ease of operation of TH Trace, with the added convenience of a detailed 8-inch
chart. Jdeal for static electricity control and preservation.af“ndterial storage.

SPECIFICATIONS
Temp. accuracy: +2% full scale Humidity range: 15-85% RH
Humidity accuracy: 3% RH

TH8
Récording
Order No. Stock No. Temp. Range Time Price
THB8-24F 164797 -20-120°F 24-hour $588.00
THB-7F 53689 —206€10°F 7-hour $588.00

DICKSON TH8 TEMBERATURE/HUMIDITY
SUPER SERIES(RECORDERS '

Recording
Order No. Stock’No. Tomp. Range Time Price
TH8-24C 226946 ~20-50°C 24-hour $588.00
TH8-7C 226951 -20-50°C 7-day $588.00

Include™(he “AA™ battery, pens, a box of 8" charts and a 1-point NIST Traceable
Certificate of Calibration.

ACCESSORIES
Order No. Stock No. Description Price
P246 171330 Replacement Pens (3 red & 3 blue) $29.00
N3ITHM 227149 NIST Traceable Calibration 3-Pt. $135.00
CHARTS!
Temperature
Order No. Stock No. Range Price
24-HOUR CHART
Ca15 13547 ~20-120°F $15.00
ca72 226954 —20-50°C $15.00
7-DAY CHART
c412 13576 -20-120°F $15.00
can 216673 -20-50°C $15.00

1. Sixty (60) per box. Order charts for your specific range.
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RECORDERS .
DICKSON THDx TEMPERATURE/HUMIDITY SUPER SERIES RECORDERS

i
I- L m Ideal for recording compliance to regulations and industry standards in critical or clean environments without
! = intruding.
I; o W
3 [ T
A ik K
& 3
-
= A
| —
Temp. Humidity Humidity
Order No. Stock No. Accuracy Ranges Accuracy Chart Size  Ave. Response Time' Temp. Ranges Price
THDX 143884 +1.8°F 0-95% RH +2% bet. 0 8" dia. Temp. - 30 sec. and RH - 20 sec. for -20-120°F $625.00
{non- and 50% 63% step change at 1 cfm 40-110°F
condensing)  +3% bet 61 -20-50°C
and 35% 5-40°C

1. Response time is slower when using the back-up battery power source.
Include: AC adapter, pens, a starter box of 8~ charts {~20 to 120°F/23-hour, 7-day) and a 1-point NiST Traceable Certificate of Calibration.

ACCESSORIES
Order No. Stock No. Description Price
AB34 226962 Calibration Kit (11% and 75%) $125.00
A8s0 208310 10° Probe Extension Cable $38.00
AB65 22694 50" Probe Extension Cable $67.00
AB56 226966 100" Probe Extension Cable $97.00
P246 171338 Replacement Pens {3 red & 3 blue) $29.00
N3THX 2148 NIST Traceable Calibration 3-Pt. $139.00
CHARTS!
Temperature
Order No. Stock No. Range Price
24-HOUR CHART
C415 13547 —20-1206F $15.00
cAr6 185926 40=110%F $15.00
canz 22694 =20350:C $15.00
CA8 226967 5-40°C $15.00
7-DAY CHART
can 13576 -20-120°F $15.00
can 186827 40-110°F $15.00
CA73 216673 -20-50°C $15.00
CA79 226975 540°C $15.00
31-DAY, GHART
€480 226976 -20-120°F $15.00
Cag1 26971 40-110°F $15.00
Ca82 226978 ~20-50°C $15.00
C483 226980 540°C $15.00

1. Sixty (60) per box. Order charts for your specific range.

HONEYWELL - PARTLOW - AMPROBE - CHESSELL - DICKSON - RUSTRAK
ALL OF THE NATIONAL BRANDS OF RECORDERS & CONTROLLERS
FEATURED IN THIS CATALOG - CAPP/USA GIVES YOU FREEDOM
OF CHOICE & FLEXIBILITY

208 1-800-356-8000 PHONE ~ CAPP/USA 1-800-356-3262 FAX




DICKSON TH TRACE TEMPERATURE/HUMIDITY SUPER SERIES

RECORDERS

Provides all the documentation you need to prove compliance to human comfort and preduct safety
requirements. It is a wonderful combination of accuracy and affordability.

SPECIFICATIONS

Temp. accuracy: +2% full scale

Humidity accuracy: 20-80% RH

Avg. response time: 11 min. to move 63% of fuil scale

Humidity range: 20-80% RH
Chart size: 4” dia.

RECORDERS

Order No. Stock No. Temp. Range Recording Time Price
THP24F 208306 0-100°F 24-hour $416.00
THPTF 138526 0-100°F 1-day $416.00
THPIC 226382 -10-40°C 7-day $416.00
Include: One “AA” battery, a box of 4” charts, pens and a 1-point NIST Traceable Certificate of
Calibration.
ACCESSORIES
Order No. Stock No. Description Price
A833 226981 Tie-Down Cable $14.00
P246 171330 Replacement Pens (3 red & 3 blue) $29.00
N3THM 2149 NIST Traceable Cafibration 3-Pt. $139.00
CHARTS!
Temperature
Order No. Stock No. Range Price
24-HOUR CHART
€010 13529 0-100°F $12.00
7-DAY CHART
co12 13530 0-100°F $12.00
c177 86039 -10-40°C $12.00.

1. Sixty (60) per box. Order charts for your specific range.

DICKSON TH550 TEMPERATURE/HUMIDITY/DEW POINT INDICATORS

SPECIFICATIONS

Temp. range: —-22-122°F

Humidity range: 0-95% RH {non-condensing)
Dew point range: ~22-122°F

Sample rate: Approx. 1 per sec.

TH550 Order No, Stock No.
THS50 177361

Temp. accuracy: £1.8°F and £1°C
Humidity accuracy: £2% from 10-60%, £3 from 61 to 95% RH
Avg. response time: 5 sec. to move 60% of scale

Description Price

Indicator—Monitors temperature, humidity and dew point and $389.00
read the answers on a big digital display.

Include: 9V battery, padded carrying case and a 1-point NIST Traceable Certificate of Calibration.

ACCESSORIES

Order No. Stock No. Description Price
A3 226962 Calibration Kit {11% and 75%) $125.00
N3THS 2161 NIST Traceable Calibration 3-Pt. $139.00

DICKSON COMPACT TEMPERATURE RECORDERS
SUPER-COMPACT SERIES SC3

Sets a new standard for a compact size recorder while providing the accuracy and resolution required for
regulation compliance and quality control. The reusable SC3 is rugged enough to withstand the rigors of
transportation and storage applications.
SPECIFICATIONS

Accuracy: +2°F, (£1°C) over full scale
Recording Times: 24-hour or 7-day
Dimensions: 3.77 x 3.7" x 2.3"

Dual Range: records in Fahrenheit and Celsius
Chart Size: 3” diameter

Recorder °F Chent =C Chan Recording

Stock No. Stock No. Stock No. °F Range °C Range Time Price

267011 267022 267034 -14 to 32°F ~25 to 0°C 24-hour $38.00

267012 267023 267035 -14 to 32°F —25 to 0°C 1-day $98.00 cont.
267013 267024 267036 4 10 50°F -15to 10°C 24-hour $98.00

267014 267025 267037 4 to 50°F -15 10 10°C 7-day $98.00 '

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX
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RECORDERS
DICKSON COMPACT TEMPERATURE RECORDERS (cont

Recorder °F Chant °C Chant Recording

Stock No. Stock No. Stock No. °F Range >C Range Time Price.
267015 267026 267038 50 to 96°F 10 to 35°C 24-hour $98.00
267016 267031 267039 50 to 96°F 10 to0 35°C 7-hour $98.00
267017 267032 267040 76 10 122°F 25 to 50°C 24-hour $98.00
267018 267033 267041 76 to 122°F 25 to 50°C 7-day $98.00
Include; One “AA” battery, pen.

ACCESSORIES

Stock No. Description Price

267019 Tamper Seals (60 seals) $15.00

267020 Tie-down cable $15.00

a8n Replacement Pens (6 red) $29.00

DICKSON SC8 TEMPERATURE RECORDERS

Provides ease of use, superior chart detail and all accuracy you need for documenting moderate temprature
environments and human comfort issues. Ideal for verification of temperatures dusigg HVAC balancing and
commonly used for areas where guality control compliance to regulations are confems.

SPECIFICATIONS
Mounting: Portable with keyhole slots for wall mounting Accuracy: 2% full scale
Chart size: 8” dia.
Recording

Order No. Stock No. Temp. Range Time Price,
§C8-120-B-7 227063 —20-120°F 1-day $370.00
Include: One "AA” battery, pen, and a box of 8~ chants.
ACCESSORIES
Ocder No,  Stock No.  Description Prica,
P22 13580 Replacement Pens (6 $29.00

red)
N3S 2271152 NIST Traceable $139.00

claibration 3-P1.
CHARTS!
Order No.  Stock No. Temp. Range Price
7-DAY
Cca? 13576 ~20-120°F $15.00

1. Sixty (60) per box. Order chans for your specific range.

DICKSON TEMP TRACE || REMOTE SENSING TEMPERATURE SUPER
SERIESCRECORDERS

The begst betMor documenting temperature in specific areas or extreme environments. Provides a combination of
acciraeyand affordability, if you have manufacturing or storage processes where there is a need to monitor
andirecard temperature from a distance.

= SPECIFICATIONS

T,mpr,-.;{n Ave, response time: 30 sec. in well-stirred watar to move 63% of full scale

Accuracy: 12% full scale

Probe: External 47 long stainless steel bulb, '%” dia., 6’ capillary

Chart size: 4" dia

Recording Recording
Order No. Stock No. Temp. Range Time Price Order No. Stock No. Temp. Range Time Price
DTPS0F24 22703 -50-50°F 24-hour $416.00 DTPSO00F24 180740 0-500°F 24-hour $416.00
DTPS0F7 208307 _50-50°F 7-day $416.00 DTP500F7 2118 0-500°F 1-day $416.00
DTP120F24 21110 ~20-120°F 24-hour sa16.00 DTPS0C24 znz -50-50°C 24-hour $416.00
pe -hou .

3::2;27‘ z;z g::ﬁ; 2;::::r z::z DTP100C7 2N 0-100°C 1-day $416.00

DTP250C24 2124 0-250°C 24-hour $416.00
DTP250F24 271114 0-250°F 24-hour $416.00 DTPZ50CT 2N 0-250°C 7-day $416.00
DTP250F7 208308 0-250°F 7-day S416.00 T——

One “AA” battery, pen and a box of 4" charts.
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RECORDERS

DICKSON TEMP TRACE Il REMOTE SENSING TEMPERATURE SUPER
SERIES RECORDERS (cont,

ACCESSORIES

Order No. Stock No. Description Price

A833 226381 Tie-Down Cable $14.00

P222 13580 Replacement Pens {6 red) $29,00

N3DT 2155 NIST Traceable Calibration 3-Pt. $133.00

CHARTS!

Order No. Stock No, Temp. Range Price  Order No. Stock No. Temp. Range Price

24-HOUR CHART 7-DAY CHART

cost 21100 -~50-50°F $1200 €083 122081 -50-50°F $12.00
-50-50°C -50-50°C

co15 13531 ~20-120°F $1200 C017 13532 —20-1202F $12.00

€010 13529 0-100°F $1200 €012 13530 0<100°F $12.00
0-100°C 0%100°C

Co32 13540 0-250°F $1200 CO39 2101 0=250°F $12.00
0-250°C 0-250°C

€028 44043 0-500°F $1200 €056 186507 0-500°F $12.00

1. Sixty (60) per boxOrderCharts for your specific range.

DICKSON K-THERMOCOUPLE REMOTE SENSING TEMPERATURE
RECORDERS

SPECIFICATIONS
Temp. ranges: -50-50°F/0°C
0-100°F/0°C
0-250°F/0°C
0-500°F only. Temp. accuracy: 0.3% of reading or £1.8°F, £1°C
{recorder only}
Ave. response time: 10 sec. for 60% step chadge; depending on sensor thermocouple

Recording times: 24-hour, 7-day and 31-day Chart size: 8” dia.
Order No. Stock No. Description Price
KTX 224343 Develdped o provide the ultimate in versatility and accuracy. $587.00

ACeepts any K-thermocouple probe with miniconnector plug, so
ihserves as many recorders in one.

Include: Bead-wire probe, AC adaples) a box of 8 charts, pen, 1-point NIST Traceable Certificate of Calibration.

ACCESSORIES

Order No. Stoek No. Descrigtion Price

(777} 13580 Replacement Pens (6 red) $29.00

D163 271037 Compression Fitting for D164 probe $29.00

D164 224344 Stainless Steel Basic Probe (31655) $88.00

047 227040 Replacement Bead Probe, Type K~ $29.00

D605 227041 Piercing Probe, 5 coiled cable {4” x %x") $39.00

D608 227044 Immersion Probe, 57 coiled cablie 1650°F $39.00

D&1? 227046 10’ Straight Extension Cable $28.00

Order No. Stock No. Descrigtion Price

A202 227048 100 Straight Extension Cable $98.00

N3KTX 227162 NIST Traceable Calibration 3-Pt. $139.00

CHARTS!

Order No. Stock No. Temp. Range Price  Ordar No. Stock No. Temp. Range Price
24-HOUR CHART 1-DAY CHART (cont)

can 41041 ~50-50°F/°C $15.00 €433 13558 0~250°F/°C $15.00
ca10 13545 0-100°F/°C $15.00  C453 84639 0-500°F only $15.00
ca3 71292 0-250°F°C $15.00  31-DAY CHART

Caz8 38520 0-500°F only $15.00 C406 2271017 -50-50°F/C $15.00
7-DAY CHART ca09 13543 0-100°F/°C $15.00
C414 226953 —-50-50°Ff°C $1500  C407 2271018 0-250°Ff°C $15.00
ca12 13546 0-100°F/°C $1500  C408 227020 0-500°F only $15.00

1. Sixt {60) per box. Order charts for your specific range.
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RECORDERS
DICKSON SK4,/SL4 TEMPERATURE SUPER SERIES RECORDERS

Provides an unbeatable combination of durability, accuracy and affordable price.

SPECIFICATIONS
Temp. accuracy: £2% full scale Chart size: 4” dia.
Recording
Order No, Stock No. Temp. Range Time Price
SK4 SERIES (NO DIGITAL DISPLAY)
SK4120F24 136727 ~20-120°F 24-hour $195,00
SK4120F7 183620 -20-120°F 7-day $195.00
SK4100F24 227000 0-100°F 24-hour $135.00
SKA100F7 208300 0-100°F 7-day $195.00
SKA90F24 218375 45-90°F 24-hour $195.00
§K4350C24 221002 -30-50°C 24-hour $135,00
SK43saC? 227003 ~30-50°C 1-day $195,00
SK445C24 277005 0-45°C 24-hour $195.00
SL4 SERIES' (W/DIGITAL DISPLAY)
SL4120F24 208304 -20-120°F 24-hour $224.00
SL4120F7 208303 -20-120°F 7-day $224.00
SLA100F7 208302 0-100°F 7-day $224.00
SL490F7 208301 45-30°F 7-day $224.00
SL4350C7 208305 -30-50°C 7-day $224.00
1. Display accuracy: £2°.
Include: One “AA” battery, pen and a box ot 4" charts.
ACCESSORIES
Order No. Stock No. Description Price
A833 226581 Tie-Down Cable $14.00
P222 13580 Replacement Pens {6 red) $29.00
N3S 227152 NIST Traceable Calibration 3-P1. $139.00
CHARTS!
Temperature
Order No. Stock No. Range Price
24-HOUR CHART
Co15 13531 -20-120°F $12.00
7-DAY CHART
coi? 13532 -20-120°F $12.00
co12 13530 0=100:F $12.00
€070 13577 45-90°F $12.00
C181 226956 -30-50°C $12.00
1. Sixty {60) per box.

DICKSON-TRANSIT TEMPERATURE RECORDER

Thisesingle) se transit temperature recorder will provide accurate documentation in many different time and
temferature ranges. Perfect for proving the integrity of shipments with temperature critical storage parameters.
The\Dickson temperature recorder comes with a crimped seal that prevents tampering with documented
infgfmation on the chart. It's low cost and compact size makes this instrument a convenient, economical tool for
all on-the-job temperature recording. This recorder includes a tamper proof starting tab, shipment/job sheet and
mounting tape.

ORDERING INFORMATION:
SPECIFICATIONS

Recording Ranges: —20 to +100°F, -30 to +37.5°C

Recording Times: 5-day, 10-day, 20-day

Chart Size: 32" to 43", 3'hs” wide pressure sensitive strip chart
Instrument Dimensions: 7.18” x 5.75" x 2.12”

Accuracy: £1°F (+0.6°C) from +10 to +70°F (-12 to +21°C)
Operating Range: -20 to +135°, 0 to 95% RH (ron-condensing}

Recording Recording
Stock No. Temperature Range Time Price  Stock No. Temperature Range Time Price
283989 -20 to +100°F 5-day $30.00 283993 ~30 to +37.5°C 5-day $30.00
283990 ~20 to +100°F 10-day $30.00 283934 ~30 to 437.5°C 10-day $30.00
283992 -20 to +100°F 20-day $30.00 283995 -30 to +37.5°C 20-day $30.00
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RECORDERS
DICKSON PR4 PRESSURE SUPER SERIES RECORDERS

The most convenient, reliable way to measure and document critical gas and liquid pressure issues overtime. it
is so compact that they can replace standard pressure gauges throughout your plant or pumping station.

SPECIFICATIONS
Ave. response time: 1-5 sec. Accuracy: 2% full scale
Ambient oper. range: -22-122°F Chant size: 47 dia
Weight: 2.5 Ibs. Connection: '4” male NPT, stainless steel
PR4 Mounting: Stem or keyhole slots for wall mountng Case: NEMA 2 all metal case w/window in door (not
waterproof)
Pressure Recording

Order No. Stock No. Range Time Price
PR4100PB24S 208313 0-100 psi 24-hour $342.00
PR4100PBTS 208313 0-100 ps: 7-day $342.00
PRA200PB24S 208316 0-200 pst 24-hour $342.00
PR4200PB7S 208315 0-200 psi 7-day $342.00
Include; One "AA™ battery, pen, and a box of 4” charts,
ACCESSORIES CHARTS!
Order No.  Stock No.  Description Price  Order No.  Stock No. Pipssure/Range Price
A7981 221088 Accessory Kit $7300  24-HOUR CHART
32011 227081 Filter Kit $24.00 €010 13529 0-100 psi §12.00
A7983 227092 Filter Hydrant Adapter $139.00 C026 13538 0200 psi §12.00
|77 13580 Replacement Pens {6 $2900  7-DAY CHART

red) co12 13530 0-100 psi $1200
N1PR znst NIST Traceable 800 Toan Taoh 0-200 psi $1200
N3PR 227159 NIST Traceable $139.00 1. Sixty {60} pep box. Order charts for your specific range.

calibration 3-Pt.

DICKSON PR8 PRESSURE SUPER-SERIES RECORDERS

The most convenient, reliable way to measure and dectment critical gas and liquid pressure issues overtime. it
is so compact that they can replace standard gressdre gauges throughout your plant er pumping station.

SPECIFICATIONS
Avg. response time: 1-5 sec. Accuracy: £2% full scale
Ambient oper. range: —22-122°F Chart size: 8” dia
Weight: 6 Ibs. Connection: 'fs” male NPT, stainless steel
Mounting: Stem or keyhole slots for wall\motnting Case: NEMA 2 all metal case w/window in door (not
waterproof)
Prassure Recording
Osder No. Stack No. Range Time Price
PRB10OPB24S 227073 0-100 psi 24-hour $489.00
PR8100PB7S 221075 0100 psi 1-day $489.00
PRB200PB24S 1427171 0-200 psi 24-hour $489.00
PR8200PBTS 227083 0-200 psi 7-day $489.00
Inctude: One “AA™battery, pen, a box of B” charts, and filter kit.
ACCESSORIES CHARTS!
Order\to. Stock No. Description Price  Order No, Stock No. Pressure Range Price
A7981 227088 Accessory Kit $73.00  24-HOUR CHART
3201 227091 Filter Kit $2400 c410 13545 0-100 psi $15.00
A7983 221092 Fire Hydrant Adapter $133.00 Ccast 306818 0-1000 psi $15.00
Kit C45 13559 0-200 psi $15.00
P22 13580 fi: )lacement Pens (6 $2300  JT0AY CHART
NIPR zZns7 NIST Traceable ssoo0 412 13546 0100 psi $15.00
calibration 1-Pt. C436 13557 0-200 psi $15.00
N3PR 2153 NIST Traceable $133.00 Ca4 306818 0-1000 psi $15.00

calibration 3-P1.

1. Sixty (60} per box. Order charts for your specific range.

CALL CAPP/USA TODAY FOR A FULL SELECTION OF
CHART PAPER, PENS & INKS FOR ALL O.E.M. RECORDERS

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX 213
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DICKSON WEATHER RESISTANT PRESSURE RECORDERS

Like our 4” pressure recorders, but need a water resistant case? Here is the answer! Introducing our new PW4
weather resistant pressure recorder. The NEMA 4X case provides a degree of protection against corrosion,
windblown dust and rain, splashing water and hose-directed water. PW includes: Battery, pen and box of
charts.

ORDERING INFORMATION:
SPECIFICATIONS

Accuracy: +2% full scale

Ambient Operating Range: -22 to +122°F, -30 w0 +50°C

Average Response Time: 1 to 5 seconds

mounting: stem of keyhole slots or wall mounting

Weight: 6 Ibs.

Case: Fiberglass NEMA 4X with door window (weather resistant, water resistant)

Stock No.  Pressure Range Chart Size Connection Price
24-HOUR

283957 0 10 100PSI 8 diameter 4" male NPT $448.00
283960 0 to 200PS1 8~ diameter s male NPT $448.00
283962 0 to 500PS! 8" diameter 'l male NPT $448.00
7-DAY

283964 0 to 100PS} 8~ diameter 'l" male NPT $448.00
28397 0 to 200PSI 8" diameter " mate NPT $448:00
263968 0 to 500PS| 8~ diameter 'l male NPT $448.00
Note: Dickson pressure recorders are not suitable for ammonia service.

ACCESSORIES

Stock No. Description Price

227088 Accessory Kit $75.00

2109 Filter Kit §25.00

21092 Fire Hydrant Adapter Kit §139.00

1N Pens {6 red) $30.00

2ns57 NIST Traceable Calibration 1-Pt $89.00

2Nn%9 NIST Traceabie Calibration 3-Pt. $139.00

Y

DICKSON ESx VARIABLEINPUT RECORDERS

Ideal for anyone requiring high actaracy or multiple and changing recording needs. It is the nearest thing to a
universal recorder.

Order No.  Stock No. Input Ranges Accuracy Ambient Oper. Temp. Ave. Response Time  Chart Size Price
ESX znz 0-20 mA, 0.3% full scale +1 digit 32-122°F (0-50°C), 0-90% RH 20 sec. full scale 8" dia $629.00

4-20 mA, 0-5,Vdc,
1-5 Vde {recorder only) {non-condensing)

Transmitter compatibility: Any powered voltage 0g, Current transmitter with specified recorder input range
include: AC adapter, 2 box of 8” charts {0-100/7-day} and a pen.

CHARTS!

Qfder No. Stock No. Output Range Price
24-HOUR CHART

C420 181822 0-10 $15.00
ca1n 13545 0-100 $15.00
can 2129 0-1000 $15.00
Cas7 13560 0-14 $15.00
C425 13553 0-150 §15.00
€456 13559 0-200 $15.00
C443 2130 0-2000 $15.00
c432 7292 0-250 $15.00
C424 13552 0-30 $15.00
ctaz 13551 0-300 $15.00
Can 2131 0-45 $15.00
C4z28 38520 0-500 $15.00
C429 271132 0-80 $15.00
CA76 185926 40-110 $15.00
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RECORDERS
DICKSON ESx VARIABLE INPUT RECORDERS (cort

Order No. Stock No. Output Range Price
24-HOUR CHART {cont.)

C49%5 2133 -10-.10 $15.00
caa2 221135 —-150-250 $15.00
472 226954 -20-50 $15.00
ca1s 13547 -20-120 $15.00
cass 2n3 -30-50 $15.00
C411 41041 -50-50 $15.00
7-DAY CHART

C4s8 97527 0-10 $15.00
ca12 13546 0-100 $15.00
C440 221138 0-1000 $15.00
€453 227138 0-14 $15.00
€435 13556 0-150 $15.00
CA3% 13557 0-200 $15.00
c444 21140 0-2000 $15.00
C439 13558 0-250 $15.00
c463 140991 0-30 $15.00
€43t 13555 0-300 $15.00
€451 214 045 $15.00
€459 84639 0-500 $15.00
C465 13561 0-50 $15.00
C47? 185927 40-110 $15:00
C405 2n142 -10-10 $15:00
€452 2143 -150-250 $15.00
c473 216673 -20-50 $15.00
c417 13576 -20-120 $15.00
c487 214 -30-50 $15.00
ca14 226953 —50-50 $15.00
31-DAY CHART

C409 13543 0-100 $15.00
ca07 227018 0-250 $15.00
C408 221020 0-500 $15.00
cag 226977 40110 $15.00
cas2 226978 -20-50 $15.00
C480 226976 -20-120 $15.00
C406 221017 -53-50 $15.00

1. Sixty (60) per box. Order clfans for your specific range.

DICKSONCEV4 ON-OFF EVENT RECORDERS

Features include=5" cord with alligator clips; monitors on/off events from 120V to 240 Vac; parallel (voitage
triggergd Dpération); portable and wall mountable; compact; simple; efficient; and chart size is 4” diameter.

Recording

OtderWo. Stock No. Power Source Time Price
EVi4<P-B-24 227063 Battery 24-hour $371.00
EV4-P-B-7 227065 Battery 7-day S3IN.00
Include: One “AA” battery, pen, and a box of 47 chants.
ACCESSORIES
Order No. Stock No. Description Price
P222 13580 Replacement Pens {6 red) $29.00
CHARTS!
Order No. Stock No. Power Source Price
24-HOUR CHART
Co03 13604 Battery $12.00

120V @ 60 Hz
7-DAY
€007 227061 Battery $12.00

120V @ 60 Hz

1. Sixty (60) per box. Order charts for your specific range.
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RECORDERS
| DICKSON CARBON DIOXIDE INDOOR AIR QUALITY RECORDERS
SPECIFICATIONS ‘

Accuracy: 5% of full scale (0-2200) Ambient oper. temp.: +50 to 90°F
Chant size: 8" dia.

Order No. Stock No. Dascription Price
co2x 200097 Recorder with pen, a box of 8” charts (7-day/0-2200 ppm) and 120 Vac adapter. $975.00
CO2XA 221050 Recorder with pen, a box of 8” charts (7-day/0-2200 ppm), 120 Vac adapter, and $996.00

a 10" probe cord for remote sensing.

ACCESSORIES

Order No. Stock No. Description Price
P222 13580 Replacement Pens (6 red) $29.00
A707 221058 Calibration Kit {includes 1 cylinder) $239.00
A706 227060 Replacement Gas {1 cylinder) $73.00
CHARTS?

Order No. Stock No. Ranges Price

24-HOUR CHART

C404 221052 0-2200 ppm $15.00

c402 221055 0-1100 ppm $15.00

7-DAY CHART

ca19 227053 0-2200 ppm $15.00

ca18 221057 0-1100 ppm $15.00

1. Sixty (60) per box. Order charts for your specific range.
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MANUFACTURERS
COMPLETE

CHARTS, FAN-FOLD CHARTS, LABORATORY CHARTS, AND THERMAL CHARTS, TO

FIT YOUR NEEDS.

HOW TO USE THIS SECTION:

W

FIND THE NAME OF THE MFGR. YOU ARE LOOKING FOR BELOW.
SIMPLY FAX CAPP/USA AT (800) 356-3262 WITH THE MFGR’'S. CHART-PART NO.
SIMPLY CALL CAPP/USA AT (800) 356-8000 WITH THE MFGR'S..GHART-PART NO.

ABBJ/KENT
ABB/TAYLOR
AMERICAN METER
AMETEK

AMPROBE
ANDERSON
BADGER-METER
BAILEY
BARBER-COLMAN
BARTON (ITT)
BECKMAN

BIF

BRISTOL

BROWN INSTRUMENT,
BRUSH-GOQULD
BUILDERS IRON EQUNDRY
CHESSELL

CHINO

CLEVELAND CONTROLS
CONSOLIDATED
ESTERUINE-ANGUS
FISCHER & PORTER
RISHER CONTROLS
FOXBORO

GENERAL ELECTRIC
GOULD

GRAPHIC CONTROLS
HAGAN

HAYS REPUBLIC

2T T B 7 A S T S S A N A N I S e U B B B SN SN NN AN BN SN SN B |

| 20NN S ST B B BT B A A A AR A VY s B R

HONEYWELL

KAYE

LEEDS & NORTHRUP
MASONEILAN
MOLYTEK

MOORE

PARTLOW
PERKIN-ELMER
RUSTRAK

TAYLOR INSTRUMENT
TRACOR-WESTRONICS
UNITED CONTROLS
UNIVERSAL INST.
WEKSLER
WESTRONICS

YEW

YOKOGAWA

“ALL THE CHARTS THAT AREFITTO

LOOKING FOR AN ODD-BALL CHART
THAT’S NOT ON OUR LIST?........ SEND IT
TO US AND WE'LL PLATEIT & PRINTIT
FOR YOU!

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX
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TEMPERATURE CONTROLLERS
DIGITAL PROCESS CONTROLLERS - 1/4 DIN

HONEYWELL® UDC-2000 DIGITAL CONTROLLER
THE MINI-PRO® SERIES:

UDC-2000 FEATURES:

THE UDC-2000 SERIES
CONTROLLER 1S
MICROPROCESSOR-BASED.AND IS
VERY VERSATILE AS IT CAN
CONTROL AND MONITORJMANY
VARIABLES AND TEMPERATURES.

THIS CONTROLLER"ACCEPTS UP
TO 10 DIFFERENTINPUTS; HAS
THERMOCOWRLE FAILSAFE
FEATURE; [SZEASILY CONFIGURED
BY THE-USER; HAS DUAL
SETROINTS; AND COMES
COMPLETE WITH A MOISTURE-
RESISTANT FRONT-PANEL.

uDC-2000

OPTIONAL FEATURES AVAILABLE!
— AUTO TUNE

— RAMP AND SOAK PROGRANMMING
— ALARMS

— ADDITIONAL SECONDANRUT

— AUXILIARY OUTPUT

— EXTERNAL CONTROL RELAY

COMMONAPPLICATIONS/USES:

— FURNACE'CONTROL

— OVEN'CONTROL

— OEM. MACHINERY SUCH AS EXTRUDERS;
MOLDERS; PACKAGERS, BOILERS, ETC.

CAPP-FACT: CAPP/USA IS THE ONLY COMPANY THAT REPAIRS HONEYWELL
DIALATROLS & DIALAPAKS WITH MORE THAN 1,100 REPAIRS EACH YEAR!

SO DON'T THROW ‘EM AWAY, HAVE CAPP REPAIR ‘EM TODAY
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TEMPERATURE CONTROLLERS
ORDERING INFORMATION — UDC-2000

ORDERING IS EASY- JUST SELECT AN OPTION
FROM THE 6 TABLES BELOW:

OPTION
TABLES BASE/SERIES NQ. DC200 -
OUTRUT #1: —
[ C. CURRENT/4-20mA $340.00
E: ELECTROMECHANICAL
RELAY / 5AMP. $345.00
A: ‘SOLID STATE RELAY
1: AC 1 1AMP. , $345.00 ——
T: OPEN COLLECTOR
OUTPUT / 20mA , . $345.00
L LOWLIMIT, $350.00
*H: HIGH LIMIT, " '$350.00
| I: DIGITALINDICATOR ONLY. '~ "s310.00)

*(FOR T/C & RTD INPUTS ONLY)

ADDITIONAL RELAYS:
0: NOADDL RELAYS
2 *1: 'SECOND RELAY

2: TWO ALARM RELAYS

* (USED FOR 3-POSITION STEP
PLUS 1 ALARM RELAY, OR

DUPLEX OUTPUT)

ERFACE (EXTERNAL): _

3: 0. NO EXTERNAL INTERFACE $0.00)
2: DIGITAL INPUT OR AUX. QUTRUT $59.00)

QPTIONAL INPUT:
4: 0: NO OPTIONAL INPUT
1. 4-20MA OR 1-5¢

OPTIONAL SOFTWARE:
[ 0. NOOPTIQNAL SOFTWARE
5: A: AUTOTUNE
B: AWUTOFUNE & SETPOINT
PROGRAMMING,

ORDERING INFORMATION CONTINUED ON THE NEXT PAGE

cont.
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TEMPERATURE CONTROLLERS
ORDERING INFORMATION — UDC-2000 (continued)

OPTION
TABLES BASE/SERIES NO. DC200 -
POWER
1: 120 VAC/50-60HZ.  $0.00
2 240VAC/SO80HZ. u§9‘-90:|

EXAMPLE STOCK NO.: NOTE: (IF ANY):

DC200C000A1 PLEASE SPECIFY ANY
ORDERING TAGS; CUSTOM

EXAMPLE PRICE: CONFIGURATIONS; OR

$340.00 APPROVALS SUCH AS U.L{

F.M, ETC.; WHEN ORDERING.

ADDITIONAL SPECIFICATIONS:

— MOUNTING: PANEL MTD., 4.2" DEPTH.
— ACCURACY: + 0.50% OF % OF SPAN.
— WEIGHT: 231LBS.
— WIRING: CONNECTIONS ARE SCREW-TERMINALS
— AMBIENT
TEMP. RATING: 40°F - 135°F
— DIMENSIONS: FACE: 96mm WIDE; 96mfiiIGH.

UNIT: 105.4mm LONG (90 7mm HIGH.
PANEL CUTOUT»92mri"WIDE; 92mm HIGH
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DIGITAL PROCESS CONTROLLERS - 1/4 DIN

HONEYWELL® UDC-3000 DIGITAL CONTROLLER
THE VERSA-PRO® SERIES:

-w — N

NG R S SN N
\‘ —— ~——

e RS- UDC-3000 FEATURES:

Honeywel - THE UDC-3000 SERIES CONTROLLER IS.A
. : 3 MICROPROCESSOR-BASED CONTROLLER.
‘ BENEFICIAL FEATURES TO THE END
oI USER CONSIST OF:

— 2 SETS OF TUNING CONSTAN{TS
— THERMOCOUPLE FAILSARE

— 2 LOCAL SETPOINTS

— 2 DUAL DISPLAYS

— MANUAL & AUTOMANC MODES
— SETPOINT RAMP

— DEVIATION BARGRAPH DISPLAY

UDC-3000

OPTIONAL FEATURES AVAILABLE:
— ACCUTUNE™ ADAPTIVE TUNING

— FULL COMMUNICATIONS

— TRANSMITTER POWER

— ALARMS

— 2 DIGITAL INPUTS

— AUXILIARY QUTPUT

— RAMP & SOAK PROGRAMMING

— ADDITIONAL SECONEMNPUT

COMMON . APRLICATIONS / USES:

— FURNAECE'€ONTROL — BOILER & BURNER CONTROL

— OVENSCONTROL — ENVIRONMENTAL CHAMBERS

— O.E(M~MACHINERY SUCH AS — ALL PANEL APPLICATIONS
EXTRUDERS, LEHRS, MOLDERS — ELECTROPLATING

— KIEN CONTROL — INCINERATION

TEMPERATURE CONTROLLERS

OUR AIM IS “TRU” WITH A FULL SELECTION OF
HONEYWELL TRULINE RECORDERS TO CHOOSE FROM
STARTING ON PAGE 144

1-800-356-8000 PHONE  ~ CAPP/USA  1-800-356-3262 FAX
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TEMPERATURE CONTROLLERS

ORDERING INFORMATION — UDC-3000

ORDERING IS EASY- JUST SELECT AN OPTION
FROM THE 7 TABLES BELOW:

OPTION
TABLES BASE/SERIES NO, PC300 -
___OUTPUT #1: .
L: LIMIT CTLR. OUTPUT/
5 AMP WITH 1 ALARM $524.00
E: ELECTROMECHANICAL
RELAY /5 AMP W/ALARM #1 $524.00
A: SOLID STATE RELAY/AC
1: 1AMP W/ALARM #1 $524.00
C: CURRENT /4-20mA -
NO ALARMS, o $510.00
K: CURRENT /4-20mA -
WITH ALARM #1. . §545.00
T: OPEN COLLECTOR
| OUTPUT/20mA WA ALARM.  $533.00
____OUTPUT #2:
0: NOADDL OUTPUT.
A: SOLID STATE RELAY/
AC-1 AMP.
E: ELETROMECHANICAL
2: 'RELAY /5 AMP, —_—
L: LIMIT CTLR. /ALARM #2
RELAY -5 AMP. }
T: OPEN COLLECTOR QUTPUT/
| zoma AN $29.00
— INTERFACE: (EXTERNAL) -
0: NO EXTERNAL INTERFACE' $0.00)
3: 1: RS422/485. \J $350.00
2; AUXILIARY OUTRUT ) $108.00
___ OPTIONAL SOFPWARE: _
0: NO SOFTWARE. - $0.00
4 A: 'ADAPTIVE TUNING. B $29.00
B: ADARNMVE TUNING &
SETPOINT PROGRAMMING.  $167.00

ORDERING INFORMATION CONTINUED ON THE NEXT PAGE
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TEMPERATURE CONTROLLERS
ORDERING INFORMATION— UDC-3000 (continued)

OPTION
TABLES BASE/SERIES NO. DC300 -
NO, OF DIGITAL INPUTS:
5: [ 0 NODIGITAL INPUTS $0.00 |
3 2-DIGITAL INPUTS. $98.00 |
1. THERMOCOUPLE: RTD; ]
mV; 1-5V. $0.00
2. THERMOCOUPLE. RTD;
6: mV; 1-5V_; 4-20mA $0.00 —
3. THERMOCOUPLE: RTD,
mV: 1-5V., 4-20mA,;
ooV $29.00
____OPTIONAL INPUTS: _
0 NO OPTIONAL INPUTS. $0.00
7: 1 1-5V OR 4-20mA. $108.00 —_—
| 2 SLIDEWIRE INPUT $108.00
EXAMPLE STOCK NO.: NOTE:  (IF ANY):
DC300C000010 PLEASE SPECIFY ANY
ORDERING TAGS; CUSTOM
EXAMPLE PRICE: CONFIGURATIONS:; OR
$510.00 APPROVALS SUCHAS U.L.,
F.M., ETC.; WHEN ORDERING.
ADDITIONAL SPECIFICATIONS;
— MOUNTING: PANEL MTD« 5.82" DEPTH.
— ACCURACY: + 0.20%OF %/OF SPAN.
— WEIGHT: 3 LBS.
— WIRING: CONNECTIONS ARE SCREW-TERMINALS
— AMBIENT

TEMP. RATING: _80°F- 135°F
— DIMENSIONS: EACE: 96mm WIDE; 96mm HIGH.
UNIT: 147 .3mm LONG; 80.7mm HIGH.
PANEL CUTOUT: 92mm WIDE; 92mm HIGH

Did you know... That CAPP/USA repairs all
Honeywell UDC controllers and then back's
them up with a two (2) year warranty?

1-800-356-8000 PHONE CAPP/USA  1-800-356-3262 FAX 223




TEMPERATURE CONTROLLERS
DIGITAL PROCESS CONTROLLERS

HONEYWELL® UDC-5000 DIGITAL CONTROLLER
" THE ULTRA-PRO® SERIES:

UDC-5000 FEATURES:

THIS CONTROLLER COMBINES
ACCURACY, PERFORMANCE, AND
VERSATILITY INTO ONE MICRO-
PROCESSOR BASED UNIT AND IS
PRIMARILY USED IN CRITICAL
PROCESSES WHERE QUALITY OF
PRODUCT(S) CANNOT BE COMPROMISED.
— 3 LOCAL SETPOINTS,

— THERMOCOUPLE FAILSAFE

— DUAL, BRIGHT DISPLAYS.

— VERY HIGH ACCURACY.

— HIGH NOISE & VIBRATION
IMMUNITY. ‘
— 2 SETS QR\FUNING CONSTANTS.
— CONTJTINUOUS DIAGNOSTICS.

UDC-5000
OPTIONAL FEATURES AVAILABLE:

— 2 INDEPENDENT CONTROL LOOPS|
— INTERNAL CASCADING ALGORITHM

AND SEVERAL MATH OPTIONS,
— TRANSMITTER POWER.
— SETPOINT RAMP & SOAKAPROGRAMMING.
— AUXILIARY OUTPUTS & DIGITAL INPUTS.
— COMMUNICATIONS.

7 COMMON APPLICATIONS / USES:
— FURNACE(CONTROL — BOILER & BURNER CONTROL
— OVEN GONTROL — ENVIRONMENTAL CHAMBERS
— O.EM/MACHINERY SUCH AS — ALL PANEL APPLICATIONS
EXTRUDERS, LEHRS, MOLDERS, etc. = — ELECTROPLATING
— KItN CONTROL — INCINERATION

GET ‘EM FAST, GET ‘EM NOW...CAPP’S LINE OF CAPPOPAK
THERMOCOUPLES ARE MADE TO DIRECTLY REPLACE
ALL HONEYWELL MEGOPAK STYLES IN FORM, FIT, & FUNCTION
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TEMPERATURE CONTROLLERS

ORDERING INFORMATION — UDC-5000

ORDERING IS EASY- JUST SELECT AN OPTION
FROM THE 9 TABLES BELOW:

OPTION
TABLES
DCS067: UNIVERSAL OUTPUTS /2 ALARMS. ~$1,215.00
DC5061: GURRENT PROPORTIONAL /NO ALARMS ™" $1,085.00
DC5062: CURRENT PROPORTIONAL /2 ALARMS, $1,142.00
DC5066: POSITION PROPOATIONAL OR
1 3-POSITION STEP WITH THE MOTOR
[POSITION INDICATED /2 ALARMS, $1,215.00
DC5063: CURRENT / TIME DUPLEX /2 ALARMS $1,196.00
DC5064: TIME PROPORTIONAL / 2 ALARMS $1,127.00
DCs065:  TIME PROPORTIONAL DUPLEX WITH
| 3POSITIONSTEP /2ALARMS $1,215.00
____ COMMUNICATIONS: R 7,
0. NOCOMMUNICATIONS o £0:00"
2 1: DMCS. o $e5000| ——
| 2 AS422iass . e e 950,00
OPTIONAL SOFTWARE;
0 NOSOFTWARE . N $0.00
A:AUTOTUNE & ADAPTIVE TUNE. g $83.00
B:  SETPOINT PROGRAMMING & MATH $220.00
C:  SETPOINT PROGRAMMING & MATH,
3 & ADAPTIVE TUNE, \ $30400 ——
D:  2:LOOPS OF CONTROL / CASCABE & . $274.00
E:  2:LOOPS7CASCADE & AUTOTUNE: $358.00
F. 2:LOOPS/CSCADE. AUTOTUNE,
SETPOINT PROGF!AMMING &
| $583.00
___ TRANSMITTER POWER:
0. NOTRANS MTR“PDWER
4 1. PROCESS YARIABLE /INPUT NO.1
2 INPUTNG2 seao0| —
| 3 PROCESS VARIABLES /INPUT NO, 14 2 $64.00

ORDERING INFORMATION CONTINUED ON THE NEXT PAGE

cont.
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TEMPERATURE CONTROLLERS

ORDERING INFORMATION — UDC-5000 (cont.)

OPTION
TABLES

INTERFACE: (EXTERNAL)

0: NO EXTERNAL INTERFACE. $0.00 |
1:  AUXILIARY OUTPUT. $142.00
5: 2. REMOTE-MODE SWITCHING;
(DIGITAL INPUTS) $103.00
3. DIGITAL INPUT AND
AUXILIARY OUTPUT. $245.00
___ PROCESS VARIABLES: (INPUT1) _
1 THERMOCOUPLE. $0.00
2. RTD. $0.00
6 3. 47TO20mAdc. $0.00
4 07TO 10 VOLTS dc. $34.00
5. MILLIVOLT: 1 TO 5 Vdc. $0.00
*22: RELATIVE HUMIDITY $157.00
* THIS OPTION REQUIRES INPUT 2.
___INPUT#2; i
0. NO SECOND INPUT. $0.00
1. THERMOCOUPLE. $157.00
7: 2: RTD. $157.00
3: 47O 20 mA dc. $157.00
4. 0TO 10 VOLTS dc. $186.00
5. MILLIVOLT: 1 TO 5 Vdc. $157.00
____INPUT#3:
0: NO THIRD INPUT. $0.00 |
8: 1: 4 TO 20 mA dc. $64.00
2: 17O 5VOLTSHC! $64.00
____ ADDITIONAIORTIONS:
00: NOWBDL. OPTIONS. $0.00 |
s1:* A AMP SOLID STATE RELAY. $69.00
9: 52, 2'AMP DUAL SOLID STATE RELAY. $113.00
§3) 10 AMP SOLID STATE RELAY. $113.00
CT* OPEN-COLLECTOR OUTPUT. $34.00

ORDERING INFORMATION CONTINUED ON THE NEXT PAGE
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TEMPERATURE CONTROLLERS
ORDERING INFORMATION — UDC-5000 (continued)

OPTION
TABLES
EXAMPLE STOCK NO.: NOTE: (IF ANY).
DC5061-0-0-0-0-2-0-0-00. PLEASE SPECIFY ANY
ORDERING TAGS: CUSTOM
EXAMPLE PRICE: CONFIGURATIONS; OR
$1,085.00 APPROVALS SUCH AS F.M.

OR C.S.A.; WHEN ORDERING.

ADDITIONAL SPECIFICATIONS:

— MOUNTING: PANEL MTD., 7.8" DEPTH.
— ACCURACY: + 0.05% OF SPAN.
— WEIGHT: 49LBS.
— WIRING: CONNECTIONS ARE SCREW-TERMINALS
— AMBIENT
TEMP. RATING: 30°F - 145°F
— DIMENSIONS: FACE: 100mm WIDE; 150mm HIGH

UNIT: 198mm LONG
PANEL CUTOUT: 92mm WIDE; 138mm HIGH
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TEMPERATURE CONTROLLERS

ELECTRONIC TEMPERATURE CONTROLLERS

HONEYWELL® DIALATROL’S & DIALAPAK’S

REPAIRED & REBUILT BY CAPP/USA:

DIALATROL CONTROLLER

DIALAPAK CONTROLLER

TAKE A WALK DOWN MEMORY(LANE AND THINK BACK TO THE

DAYS OF THESE DIALATROLS& DIALAPAKS.
OLDIES BUT GOODIES!

YES, THEY ARE

AMERICAS PLANT ENGINEERS & MAINTENANCE PEOPLE WERE
BORN AND BRED ON THE DIALATROL & DIALAPAK AS THEIR
MAIN SOURCE OF CONTROLLING THE PLANTS’ PROCESSES.

AND EVEN THOQUGH THESE OLDIES HAVE BEEN REPLACED BY
THE MICROPROCESSOR-BASED PID CONTROLLERS, THERE ARE

sTiLL OVER 1/2 A MILLION OF THESE UNITS STILL
ACTIVELY"OPERATING IN AMERICA’S PLANTS AND CAPP IS THE

ONLY,COMPANY WHO REPAIRS & REBUILDS.

*~ SEND US YOUR DIALATROL OR DIALAPAK TODAY AND WE'LL

REPAIR IT IN TIP-TOP CONDITION FOR YOU.
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TEMPERATURE CONTROLLERS

« WE’LL ALSO SEND WITH YOUR DIALATROL / DIALAPAK A NEW
THERMOCOUPLE AT HALF PRICE!

« OR, WE'LL REPLACE YOUR OLD DIALATROL / DIALAPAK WITH A
NEW MICROPROCESSOR-BASED DIGITAL CONTROLLER OF
YOUR CHOICE.

ORDER TODAY! .... ONE CALL DOES IT ALL
FOR ALL OF YOUR INSTRUMENTATION
1-800-356-8000
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TEMPERATURE CONTROLLERS

100 %
CAPP/USA

CAPP/USA DIGITAL E
PROCESS CONTROLLERS (1/8 DIN)

100 2%
MADE IN USA

CAPP SERIES CTC-338820 PROCESS CONTROLLER

CTC-338820 FEATURES :

* Sealed Membrane Keys create a durable responsive {rofi\panel.

¢ Dual Displays - Dedicated PV upper display andselectable lower
display (set point, deviation, % output or parapteters) allow
operator to view process in most appropriate_manfier.

* Mnemonic-prompted Set Up simplifies.Cailiguration procedure.

¢ User Scaleable Process Variable‘siiplifies ordering, set up and
stocking requirements.

* Control Algorithms - P, PID"or*On-Off control allow user to select

best algorithm for specific process.
SP  DEV %0UT

L ® * Non-volatile Memosy> EEPROM backup in event of power loss.
oum ouT2

i ¢ Communidations’ Link - optional RS 485 interface allows
B DISPLAY . . oL . .
supervisigiNahd data acquisition by higher level devices.
SELECT
2 b

* Rampde Set Point function helps eliminate overshooting set point
o Staft up.

30 model only

* Three Qutputs can be configured as control, alarm or
retransmission.

Process Controller & Cutout Dimensions

mm (inches)
(CTC-338820)
T MCUENTING
PANEL
CuTOUuT
% —| 0] 156 (6.14) _J'
{3.78) ’
3 oes o T T go.s’.g(:)g3
pA 00006060860 a | #5850
@ (1.89 005000006008 il
[il Mounting Panel 000000000000 - 43.7':8:8_.
Max thickness 10 (.40) .02
(172065
|28 (1.89)——{__
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CAPP SERIES CTC-338820 PROCESS CONTROLLERS
COMPLETE ORDERING INFORMATION

ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE 3 TABLES BELOW:

OPTION
TABLES
Description
Limit Controller, One 4A Relay Output | $309.00
I: Controller, One 4A Relay (or SSR Drive) OQutput $309.00
-Controller, Two 4A Relays, mA Qutput $358.00
Input
2: Thermocouple (All Typesy $0.00
RTD (100 WPT) (not available with 610 Modei) $0.00
Voltage/current (not available with 610 Model) ~..$0.00
3: No communications e $0.00
L RS-485 (not available with 610 Modcl) $73.00

CTC-338820 Process Controllers
All CTC-338820 Process Controliers are 1/8 DIN micro-based instrumefits®
e EXAMPLE PART NO. : CTC-338820-57-T-N

* EXAMPLL, PRICE. : $358.00,

TEMPERATURE CONTROLLERS

CTC-338820 - |

[-L_1-]

STOCK l_l I_]

No.

53
58
57

< -
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TEMPERATURE CONTROLLERS
CAPP/USA MODEL SPM18 SMART PROCESS MONITOR

Volts, Current, Thermocouple, or RTD Process
Measurements with Intelligent Features

* Universal input capability: DC
Process Volts, Current, and
Temperature

* Quick and easy front panel input
scaling

* Field interchangeable outputs
provide flexibility and minimize
downtime

* Up to three alarms fully
configurable for High or Low
operation

* 4-20 mA output can be used to
retransmit the process value to a
strip chart recorder or PLC

* Max and Min value capture
provides valuable process
information

* Serial communications for
interface to a host device

* NEMA 4/1P65 rated front panel
for use in washdown environments

* Transmitter power supply
simplifies wiring

* Universal AC power supply

COMPLETE
SPECIFICATIONS &
ORDERING INFORMATION
ON NEXT-PAGE.

The CAPP/USA SPM 18 Process
Meter can display a wide varicty of
process input signals while
providing a host of intelligent
features.

Housed in an industry standard 1/8
DIN case, the instrument is field
configurable to accept standard DC
current or voltage process signals as
well as most thermocouple and
RTDs.

Its 0.56™ high LED display,
available in red or green, is easily
scaled through the front panel to
display in engineering units.
Standard with a relay alarm outpdt,
other functions can be installed’at
CAPP/USA or later in the figld:
Choose from additional afarm
relays. an auxiliary po$enSupply
for use with the inpiit
transmitter/sensef. dvemote

.

CAI"I’[ U

W-E

alarm reset. a DC output for
retransmission to a strip chart
recorder or PLC. An optional RS}
483 serial communication beard
supports Modbus or ope\ASCII
protocol.

Alarm outputs can\be field
configured forhigh or low operation
and combipatiohal logic. Its unique
accumulated alarm time function
tellshio®) long the alarm condition
has Been present.

Other key process monitoring
features include max and min value
capture, process value offset. and
programmable input filtering. A
universal AC power supply meets
global requirements, and an
EEPROM retains all data when
power is not present.

T
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TEMPERATURE CONTROLLERS
CAPP/USA MODEL SPMIS8 -

CONTINUED

BUILD-YOUR-OWN CONTROLLER:

ORDERING INFORMATION:

| S )

N - ASE : S187.
SPMI8 — M D IT—] [E BASFK PRICE: $187.00
|

Input Type ED Color
1 RTD or DC (m\) N{C 1 Red N/C
2 Thermocouple M/C 2 Green N/C
3 DC (mA) N/C
4 DCIVENIC
*(ptions
— 0 None N/C
Quiput 1 8 RS-485 $64.00
I Relay N/ G—— 6 Remote Reset $29.00
*OQutput 3
L 0None N/C
*Output 2 1 Relay $24.00
0 None N/C | 8 Trans PWS $49.00
1 Relay $24.00 * Option module may be
34-20mA S49.00  purchased for ficld upgrade
SAMPLE STOCK NO.: SPM18-1-1-0-0-0-1
SAMPLE PRICE: $187.00

The SPM18 is the perfect solution for a host of process
applications. Highly versatile, the same instrument can be used*fot
temperature. pressure, level, displacement. and many other tasks,

TYPICAL APPLICATION:

Tank Level
Measurement and Ultrasonic
Control Sensor

CAPP SPM18
Process Meter

3 Qutputs for
N - Contro! and Data

SPM18 SPECIFICATIONS:

Inputs:

Sample Rate: 250 ms
Resolution: 14 bits approximately
Thermocouple:

Types: R. S, )KL L. T, B and N: AccuraCy ,#70.25%

of Fuli Scale = 1 LSD
RTD and DC mV:

Type: Three-wire Pti00: Accurady : = 0.25% of Full

Scale = 1 L.SD: Sensor Cuffegr” 150 uA
DC mA and DC V:

Types: 0-20 mA. 4-2000A. 0-5V, 1-5V_0-10V. 2-
10V: Scale Rangg M@x: -1999 to 9999: Scale Range

Min: -1999 10,.9999: Accuracy: = 0.05% of Full
Scale = | 'S

Outputs:

Relays SPDI (Form C): 2A resistive at 120 240
VAC

DC: 0-20 mA. 4-20 mA. 0-10V and 0-5V:
Resolution: Light bits in 250 ms. 10 bits in |
second typical: Update Rate: 250 ms

Transmitter Power: 20-28 VDC. 24 VDC nominal

General:
Power Supply: 90-264 VAC. 50/60 Hz: 4 Watts

Display: Red or Green 7 segment LED: 4 digits.

0.56" high: 6 1LED annunciators
Dimensions: 48mm x 9%6mm, 110mm deep
Mounting: Panel mount (mounting bracket
supplied) 45mm x 92mm cutout

Terminals: Screw Type - combination head
Weight: 16.1 Oz. (480 grams)

Environmental:

Operating Temperature: 0° to 55° Celsius. 32° to

1317 Fahrenheit

Storage Temperature: -20° to 80° Celsius, -4° to

176° Fahrenheit

Relative Humidity: 20% to 95% non-condensing

Front Panel Rating: NEMA YIEC 1P66
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TEMPERATURE CONTROLLERS

CAPP/USA 1/16 DIN TEMPERATURE CONTROLLER

Ultimate Simplicity Combined with Solid

* Full PID controller with simple
operator interface

= Unique autotune procedure
provides tight control and
eliminates the need for any operator
involvement

* Large LED display indicates
temperature while annuciator light
confirms control accuracy

* Field configurable 10 accept most
popular thermocouples and RTDs

* Choose Relay or SSR driver for
primary control output

* Available with or without alarm
relay

* Universal AC power supply
satisties global requirements

* NEMA 4/1P65 rated front panel
for use in washdown environments

* UL recognized. CE compliant

COMPLETE
SPECIFICATIONS &
ORDERING INFORMATION
ON NEXT PAGE.

Are vou looking for a solid
performing PID controlier that
won’t confuse your operators with a
host of features vou don’t use?
Then the CAPP/USA brand is just
what you need.

Designed for maximum simplicity.
all programming is done using 3
front panel kevs. Contiguration is
as simple as selecting an input
tvpe. and control action. The only
on line values that need to be
entered are the setpoint. cycle time,
offset value. and if installed. the
alarm value.

During operation. the temperature
value is displayed on a large
(0.56™) LED display. while
annunciator lights indicate control
accuracy and alanm statys.

Performance in a 1/16 DIN Package

The setpoint is accessed by a single
key press. then altered via the

up down arrow keys. A lockout
feature can be activated to preent
the ~etpoint from being chabged:

But don’t be misled by\tie unit’s
simplicits - Thisig a powerful
PID controller ASuhique autotune
function works\during start-up.
eliminating iy need for operator
involvefperit. This gets rid of the
contfoNJiictuations which are
indviced by most standard
aulttunes.

A universal AC power supply (94-
264 VAC) mecets global power
requirements, while its NEMA

4 1POS rated fromt panel provides
reliable operation in harsh
cnvironments,

"CAPPUSA

ON CONTROL
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TEMPERATURE CONTROLLERS

CAPP/USA 1/16 DIN TEMP. CONTROLLER - CONTINUED

ORDERING INFORMATION:
DESCRIPTION STOCK NO. EACH

Relay Output. No Alarm 319522 $164.05

SSR Driver Output. No 319532 $164.05

Alarm

Relay Qutput. Alarm 319541 $178.50

SSR Driver Quiput. Alarm 319544 $178.50

i Wrapping

Sealing

SPECIFICATIONS:

Inputs: .
Thermocouple: TypesJ. L, K. N, T"
RTD: Three-wire PT100. DIN 43760
Sample Rate: 250 ms

Outputs:
Relay: SPDT rated at 2 amps resistive at 120/240 VAC
SSR Driver: 10 VDC nominal into 508gninimum

Cantrol:

Mode: PID with Autotune, On/OFf

Control Action: Selectable for Rewerse (heating) or Direct
(cooling)

Cycle Time: 0.3 secs. tg 642 secs. in binary steps
Offset: + selected inpifrange

Alarm (opt.); Field(sélectable for Process. Deviation or
band alarm, andReversc or Direct acting

Physical:

Dimensiogs#48mm x 48mm, 110 mm deep
Mouptifig: Panel mount (mounting bracket supplied).
48mm=xX 45mm cutout ‘

AFerminals: Screw Type - combination head

Risplay: Single line, 3 digit, 7 segment LED display
with annunciator for control accuracy

General:

Supply Voltage: 90 - 264 VAC 50/60 Hz

Front Panel Rating: NEMA 4/1P65

Operating Temperature: 0°C to 55°C

Common Mode Rejection: 120 db at 50/60 Hz
Series Mode Rejection: > 500% of span 50/60 Hz
Approvals: UL. CE

1-800-356-8000 PHONE
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TEMPERATURE CONTROLLERS

CAPP/USA MODEL 116TPC

TEMPERATURE & PROCESS CONTROLLER

1/16 DIN Controller with Adaptive Tuning Provides Optimum Performance Even
Under Changing Process Conditions

* Pre-Tune & Adaptive Tune
Algorithms combine to optimize
PI1) constants and provide tight
control

* Universal inputs for use in a wide
variety of process applications

* Ficld Interchangeable Outputs
provide flexibility and reduce
downtime

* NI:MA 4.1P63 Rated Front Panel
for use in washdown environments

* RS-485 Communication allows
interfacing to a PLC or other host

* |.oop-Break Alarm provides early
detection of control element failure

* Ramp to SP feature for
applications that require precise
control on start-up

* 250 ms Sample Rate allows
contro! of fast reacting processcs

* Multi-Level Security prevents
unauthorized parameter changes

* All Programming done through
the front panel for quick setup

COMPLETE
SPECIFICATIONS &
ORDERING INFOQRMATION
ON NEXT PAGE

The 116TPC isa full PID
controller that contains capabilitics.
such as adaptive tuning. normally
found in larger. more expensive
units. While standard autotune
procedures generally provide
adequate control as long as process
conditions remain constant, our
adaptive tune method enables the
116 TPC 1o continually alter the
PID constants to quickly respond
to changes in load. set-point or
overall system variations - all
without any operator involvement.

The universal input feature allows
one unit tu be configured to acdept
a variety ol thermocouples, ds Well
as RTD and analog inpul§,

MODEL 116TPC
(STOCK NO. 338768)

The controller’s versatility is
further increased by plug-in

outputs. A total of thregroutputs are
possible and can be configtired as
one control with twio alarms or dual
control outputs with one alarm for
use in heat/cogl applications.

Commymi€ation capability can be
usedrp erhance plant-wide
auterhdtion by using an RS-485
lifk/to interface to a supervisory
System or to a chart recorder with
the retransmission output.

A universal AC power supply
(322886) meets global power
requirements. while the NEMA
4/1P65 rated front panel provides
reliable operation in harsh
environments.
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TEMPERATURE CONTROLLERS

CAPP/USA MODEL 116TPC - CONTINUED
BUILD-YOUR-OWN CONTROLLER:

ORDERING INFORMATION: 116TPC SPECIFICATIONS:
Input:
. . Thermocouple: Types: R. S, J, K. I. and B.
BASE PRICE: $188.00 338768 — D D D RTD: Three-wire PT100., DIN 43760.
. o Process: 0-20mA, 4-20mA, 0-50mV_ 10-50mV, 0-§). 135V,
OPTION TABLES: 0-10V. 2-10V
A. Input Configuration* N :
1 RTD or DC (mV) N/IC Sample Rate: 250ms.
3 Thermocouple N/C Resolution: 14 bits approximately.
3 DC (mA) NC
4 DC (V) NIC Outputs:
Relay: Contact Type: SPDT: Rating 2A7Tesistive at 120/240
B. Output 1 VAC.
0 None N/C cne Pyioa . N
I Relay NIC islrl:n:)urr::e Drive Capability: §§R>4.3 VDC into 250 ohm
2 SSR Driver N/C .
3030 mAst $29.00 DC: Field Configurable Kahgts: 0-20mA. 4-20mA. 0-10V and
0-5V: Resolution: Eight/bits in 250 ms, 10 bits in | second
C. Output 2 typical.
0 None NAC
1 Relay $24.00 Control:
2 SSR Driver $24.00 Modes: QN/GFF. PID, Manual.
3 420 mA=* $49.00 Proportignal Band: 0 (Off), 0.5% - 999.95% of Full Scale.
D. Output 3 Reset(Thne (Integral); 1 sec - 99 min 59 sec. und Off.
" 0 None NIC Rate\I'ime (Derivative): 0 (Off) - 99 min 59 sec.
1 Relay $24.00 Cycl€ Times: 0.5 sec - 512 sec in binary steps.
2 SSR Driver $24.00 ON/OFF Hysterisis: 0.1% - 10% of Full Scale.
3 420 mA*** $49.00
. X Alarms:
. %)l’\‘,"’"’ NIC Maximum Number: Two “soft” alarms plus Loop Alarm.
None ! . 1 N )
5 RS<I85 $64.00 *  Can be reconfigured in the ffeld !\‘hxm.lum.Number of Qutpl}ts. Up to 2 for alarm purposes.
% For control output only (,om.blnatmnul Alarms: Logical OR or AND of alarms (o a
+%% For retransmission only physical output.
Physical:
e 116TPC2.0-0-0- Dimensions: 48mm x 48mm. | |[0mm deep.
S‘AMPLE STOCK NO.: 116TRG;2-0-0-0-0 Mounting: Panel mount (mounting bracket supplied). 45mm
SAMPLE PRICE: $188.00 X 45mm cutout.

Terminals: Screw Type - combination head.

General:

Front Panel Rating: NEMA J/P65.

Supply Voltage: 90 -264 VAC, 50/60 Hz.

Common Mode Rejection: 120 dB at 50/60 Hz.
Series Mode Rejection: >3500% of span at 50/60 Hz.
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TEMPERATURE CONTROLLERS

CAPP/USA DIGITAL PR

CAPP SERIES 1776 PROCESS CONTROLLER / “THE SPIRIT OF AMERICA”

SERIES 1776

* 1/4 DIN

* SINGLE LOOP

CAPP 1776 FEATURES:

* Unique. bolted “clamshell” front panel

provides a NEMA 4X watertight front
panel rating, allowing you to hose down
the controller with the reset of your
equipment.

Adaptive tuning to automatically adjust
YOUr tuning paramelers as your process
changes 10 ensure close, accurate
control.

Eight local setpoints and eight sets of
PID parameters allow you to quickly
change baiches without having to
reenter data.

Field-installable output modules and a
universal process input provide
tremendous flexibility in case your
process needs change.

llluminated, raised rubber keys yield
much longer life than common dgme>
type keys. provide excellem thetile
feel. and can be easily read in‘th&vdark.
Vacuum fluorescent display featuring a
single large five-digit upgperdisplay and
two nine-character, liteS\oF
alphanumerics makeés,_Monitoring,
operating. and setting-up the 1776 is a
breeze.

OCESS CONTROLLERS (1/4 DIN)

100 %
CAPP/USA

I ———
100 %
MADE IN USA

Quick, easy. unaitended start-upy
without overshoot. is possiblé, thanks to
a unique “load line” featufe. a'trip to
automatic feature, a cghholiCr setpoint
ramping feature, and\the-automatic
selection of sets of PiD values based on
the process varidhles value.

Optional RS$=485.5erial communications
using baud rates up to 19,200 allows
you togffidpitor your process from a
personaleomputer or other host.
Sephisticated control algorithms,
tiicliding heat/cool control. split range
outputs. and position proportioning
control with or without an external
feedback signal.

Square root linearization of the input
signal allows you to directly control
flow loops without the need for
expensive signal conditioners.
User-defineable, 15-point linearization
allows customized linearization of the
input signal for highly accurate
measurements in engineering units.
Sophisticated alarm capabilities allow
the choice of the type of alarm
(including rate-of-change). latching
sequence, relay action. and customized
alarm messages.

User-defineable sceurity allows you to
select which funetions you want to
secure.

Recessed area below the display
accommodates an instrument
nomenclature tag.

,-— 3770(95 76)———.|

BEZEL—/I‘_— 6 000 (152.40)

GASKET

FRONT

DIMENSIONS l
o 7180 (182 37) QVERALL LENGTH —
| 1180 (29.97)
- PANEL
3770195 76) 4 —5 J

_1

SIDE

f+— 3.585 (91.06) —e]|

3622 (92.00) MIN_
3.653 (92 80) MAX

XV (08 26) £59°€
[N (00 6) 39 € _“'

CuTOUT

COMPLETE ORDERING INFORMATION

ON FOLLOWING PAGE
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TEMPERATURE CONTROLLERS

CAPP SERIES 1776 PROCESS CONTROLLER (CONTINUED)

COMPLETE ORDERING INFORMATION
ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE 8 TABLES BELOW:

BASE UNIT PRICE .... $550.00 STOCK No.: 1776- L—_] D D L__| E] L—Fl L_r’ L_[',

OPTION STOCK
TABLES DESCRIPTION NO.
[ QOutput | - Control
1: Mechanical relay (5amp) $24.00 M
‘Analog (milliamp) $49.00 A
Solid State Relay (triac) (| amp) $49.00 S
— DC logic (SSR drive) $24.00 D
— QOutput 2 - Control, alarm or
retrapsmission
Nome . ... %000 0
2: Mechanical relay (5 amp) $24.00 A
“Analog (milliamp) $49.00
Solid State Relay (triac) (1 amp) $49.00 S
L DClogic ($SR drive) T 400 D
= Qutput 3 - Alarm or
retransmission
None . oS00 0
3: | Mechanical relay (5 amp) $24.00 M
‘Analog (milliamp) $49.00 A
Solid State Relay (triac) (1 amp) 84900 S
DClogic (SSRdrive) (AW D
— Loop Power U (3000 L
— - Ala retrapsmission or
loo wer
None %000 0
4 Mechanical relay (0.5 amp, 24.M) $24.00 M
Analog (milliamp) s\, $49.00 A
Solid State Relay (triac) (0% amp, 24 V) $490q S
DC logic (SSRdrive) (4% $24.00 D
— Loop Power L\ $49.00 L
[ Optional inputs\gnter "0 if optional
S input not-desived)
Slidewisgeedback for position o $3%.00 S i
— progor{ioning output
6: —xRpmotesetpoint $39.00 R |
7: — Setof five digital inputs ) __$73.00 3 !
Serial Communications (enter "0" if
8: [communications not desired)
RS-485 serial communications $122.00 c }

- EXAMPLE PART NO.: 1776-SS00SRS50.

- EXAMPLE PRICE: $799.00
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TEMPERATURE CONTROLLERS

CAPP/USA DIGITAL PROCESS CONTROLLERS (1/4 DIN)

100 %

SERIES 5000

1/4 DIN

SINGLE LOOP

DUAL LOOP

CASCADE CONTROL

RATIO CONTROL
FEED FORWARD

CAPP SERIES 5000 PROCESS CONTROLLER

CAPP 5000 FEATURES:

Two independent full featured control loops.
Can be programmed to operate
independently. or configured for Ratio.
Cascade and Feed Forward applications.
Unique, bolted “clamshell™ front panel
provides a NEMA 4X watertight front panel
rating, allowing you to hose down the
controller with the rest of your equipment.
Adaptive tuning to automatically adjust your
tuning parameters as your process changes o
ensure close, accurate control,

Eight local setpoints and eight sets of PID
parasneters allow you to quickly change
batches without having to reenter data.
Field-installable output modules and a
universal process input provide tremendous
flexibility in case your process needs &hange.
[luminated. raised rubber keys Yield much
longer life than common dome-tgpe\keys.
provide excellent 1aciile feelf gnd CTan be
easily read in the dark.

* Vacuum fluorescent, digptay=featuring a single

large five-digit uppes display and two nine-
character lines of alphanumerics makes
monitoring. opefating. and setting-up the 5000
is a breeze.

CAPP/USA

100 %
MADE IN USA

® Quick. casy, unattended start-up. without

overshoot, is possible thanks to a uni§ue J*load
line™ feature, a trip to automatic fature. a
controlled setpoint ramping leafure, dnd the
automatic sclection of sets of RID"values
based on the process varidblelvalue.

* Optional RS-485 seriakcommunications using

baud rates up to 19.200)alows you to monitor
your process fronf a pefsonal computer or other
host.

* Sophisticated/control algorithms. including

duplex cémrpl. split range outputs. and
positign/praportioning control with or without
angexterial fecdback signal.

*_Squafe root linearization of the input signal

allows you to directly control flow loops
without the need for expensive signal
conditioners.

® User-definable, 15-point lincarization allows

customized lincarization of the input signal for
highly accurate measurements in engineering
units.

* Sophisticated alarm capabilitics allow the

choice of the type of alarm (including rate-of-
change), latching sequence. relay action. and
customized alarm messages.

® User-definable security allow you to select

which functions you want to secure.

DIMENSIONS

|<— 7180 (182 37) OVERALL LENGTH ——n—&-]

r— 3.770(95.76) ——1

I-— 4.770 (95‘76)———‘

EXwE
EXEERPREY

FRONT

BEZEL—/}-— 6.000 {152.40) ————

GASKET

1180 (2997)
PANEL

3622 (92.00) MIN
I‘— 3.653 {92.80) MAX

F - we
© on
S 19
= 21N
2 (o0
o N
@ @o
bl A
<
£z
Jl T

SIDE

CUuToOuT

COMPLETE ORDERING INFORMATION

ON FOLLOWING PAGE
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CAPP SERIES 5000 PROCESS CONTROLLER (CONTINUED)

COMPLETE ORDERING INFORMATION

ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE 6 TABLES BELOW:

OPTION
TABLES

~
&

[ OUTPUT I —
CONTROL

[ OUTPUT 2 —
CONTROL, ALARM,
OR RETRANSMISSION

— OUTPLUT 3 —
CONTROL., ALARM,
OR RETRANSMISSION

— OUTPUT 4 —
CONTROL, ALARM,
OR RETRANSMISSION

OPTIONAL INPUTS —
r ENTER "0" IF OPTIONAL
INPUT NOT DESIRED

[ SERIAL
COMMUNICATIONS —
| ENTER "o" IF

DESCRIPTION

None

Mechanical relay (5 amp)
Analog (milliamp)

Solid state relay (triac) (1 amp)
DC logic (SSR drive)

None

Mechanical relay (5 amp)
Analog (milliamp)

Solid state refay (trize) (1 amp)
DC logic (SSR drive)

None

Mechanical relay (5 amp)
Analog (milliamp)

Solid state relay (triuc) (1 amp)
DC logic (SSR drive)

None

Analog (milliamp)

Solid state refay (triac) (0.5amp, 24 V)

DC logic (SSR drive)
Loop power

Slidewire feedback for
position proportioning
output

Remote setpoint

Set of five digital inpflts

RS-48S serial
communicatiogs

+ EXAMPLE PART NO.: 5000-00008C.

+ EXAMPLE PRICE: $940.00

$0.00
$24.00
$49.00
$49.00
$24.00

$0.00
£24.00
$49.00
$49.00
$24.00

£0.00
$24.00
$49.00
$49.00
$24.00

$0.00
$24.00
$49.00
14900
$73.00.
$49.00

$39.00
$39.00

$73.00

$122.00

TEMPERATURE CONTROLLERS

STOCK Nu.‘ 5000 - D D [___] L__I L__| D L—_] [——-]

745,00

IcsrrZoElsr» 2l IS x2S r>2 0

Ead I LTl L=l

CHOQSE FROM A WIDE SELECTION OF RTD’S

SPRING-LOADED,

SURFACE, PLATINUM, HERMETICALLY-SEALED, STICK-ON,
STRAP-ON, & EXTENDIBLE - CAPP’S GOT THEM ALL!

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX
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TEMPERATURE CONTROLLERS

CAPP/USA DIGITAL 100 %

CAPP/USA

PROCESS CONTROLLERS (1/4 DIN)

CAPP SERIES MLS MANUAL LOADING STATION —

MADE IN USA
CAPP MLS FEATURES:

* Provides manual control of any final control device thar
accepts a 0-20 mA or 4-20mA signal. Can also
accommodate an electrical actuator with slidefVige
feedback.

* Display function indicator accepts thgfmoeouple, RTD,
linear or non-lincar control signals

Has full alarm functions.

Unique. bolted ““clamshelT\frOnt panel provides NEMA
4X watertight rating, YOu“¢an hosc down the MLS with
the rest of your equipment.

Huminated ryised rubber keys yield much longer life
than common*domie-type keys, provide cxcellent tactile
feel, and are casily read in the dark.

Opgional RS48S serial communications with baud rates
SERIES MLS up-1¢19.200 will allow you to monitor your process from
avpersonal computer or other host.

[ ]

. IS/;‘NDGIEE LOOP Vacuum fluorescent display features a single large tive-
digit display and two nine character lines of
alphanumerics.

Recessed area betow the display accommodates a
nomenclature tag.

DIMENSIONS L——— 7.180 (182 37) OVERALL LENGTH ——— o
J 1 180 (29 97
PANEL
3770195 /6] [ 3622 192 00) MIN
o — ’ l‘— 3653 (92 B0) MAX

e m -

TS

l.—— 3770 (95 76) —~‘

|+— 3585(91.06) —|

«— XYW 08'26) €59°€
l ‘NIW (00261 229°€ '

BEZEL-—/}“_ 6.000 (152 .40}
GASKET
FRONT SIDE cuTouT

COMPLETE ORDERING INFORMATION
ON FOLLOWING PAGE.
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TEMPERATURE CONTROLLERS

CAPP SERIES MLS MANUAL LOADING STATION

COMPLETE ORDERING INFORMATION

ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE 7 TABLES BELOW:

BASE UNIT PRICE ... $3535.00

= QOO

OPTION
TABLES BDESCRIPTION STOCK NO.:
— OUTPUT 1 — CONTROL. None $0.00 0]
Mechanical relay (5 amp) $24.00 M
1: Analog (milliamp) _$49.00 A
Solid state relay (triac) (1 amp) _849.00 S
DC togic (SSR drive) §24.00 D
—OUTPUT 2 — None , $0.00 0]
CONTROL. ALARM or Mechanical relay (5 amp) $24.00 M
2: | RETRANSMISSION Analog Gnilliamp) $49,00 A
Solid state relay (triac) (1 amp) $49.00 8
DC togic (SSR dnive) $24.00 1§
— OUTPUT 3 — None $0.00 0]
ALARM or RETRANSMISSION Mechanical relay (5 amp) §24.00 M
3: Aunalog (milliamp) $4904) A
Solid state refay (triac) {1 amp) SAN00 S
1)C logic (SSR drive) $24.00 D
1.oop Power $49.00 L.
[— OUTPUTY — None $0.00 0
ALARM, RETRANSMISSION o Mechanical refay (0.5 amp2hV) $2.4.00 M
4 LOOP POWER Analog (milliamp) $49.00 A
Solid state relay (idach . amp, 24 V) $49.00 S
DC logic (SSR drige) $24.00 D
Loop power $49.00 L
B OFTTONAL INPUTS Slidewire{lecdback for electnic $39.00 S:'l
ENTER "07 1F NOT DESIRED actualdr ephtrol
6: & Sef3 digual inputs $73.00 3]
7: RE 85 senal communications $125.00 L}

SERIAL COMMUNICATIONY
ENTER 07 IF NOT DESIRED,

- EXAMPLE PART N NRILS-5005030.

- EXAMPLE PRICE: $716.00

$ PV INDICATION STANDARD.
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TEMPERATURE CONTROLLERS

PROCESS CONTROLLERS (1/4 DIN)

CAPP/USA DIGITAL CAPPIUSA

CAPP SERIES MBS MANUAL BACKUP STATION MADE N GSA

SERIES MBS
* 1/4 DIN
* SINGLE LOOP

CAPP MBS FEATURES:

* Provides automatic and manual control backup of*ritical control
loops.

* Transfers between REMOTE and LOCAL\mpdes via keypad
command, digital input, RS485 Commytnications or loss/return of
control signal.

* Upon keypad command or losg 8f signal. generates a control
signal based on the last knowh\HOST value or a preprogrammed
valve.

Can utilize a programiable rate-of-change ramp when switching to
a preprogrammed-=cantrol value (CV) or returning to REMOTE

mode.

Providesrantalarm output in LOCAL mode for status.

Display* function always shows the Control Value (CV). and will
show/the process variable (PV) and Setpoint (SP) or Valve
Rosition (VP) if desired.

Accepts a retransmitted PV or direct input of thermocouples.
RTDs and linear signals.

DIMENSIONS

po—— 377095 76) ——%

..........

rn——s 70194 70)—-1
'Y |
l‘
L

FRONT

~— 7180182 37) OVERALL LENGTH ——
T 1180(2997)
PANEL
‘ . l . 3522 (52 00) MiN.
- . 3.653 :92 80 MAx*‘*J’
[ T i
]
(SR
G o
c i
2 88
|
] v
/IL‘ —_—
BEZEL— | 6060.15240) — o
GASKET
SIDE CUTOUT

COMPLETE ORDERING INFORMATION

ON FOLLOWING PAGE.
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TEMPERATURE CONTROLLERS

CAPP SERIES MBS MANUAL BACKUP STATION

COMPLETE ORDERING INFORMATION
ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE 3 TABLES BELOW:

BASE UNIT PRICE: ..... $700.00 MBS -
OPTION
TABLES DESCRIPTION STOCK NO.:
[ OUTPUT | -- ALARM ‘None $0.00
I: Mechanical relay ... 525.00 w
Solid state relay (triac) (1 amp) $51.00 S
DC logic (SSR drive) $25.00 D
2: [ OPTIONAL INPUTS Set of 3 digital inputs $77.00 k—
L_ENTER "0 IF NOT DESIRED
3: [ SERIAL COMMUNICATIONS RS-485 serial communications $127“00 g_
L _ENTER "0" IF NOT DESIRED

* PV INDICATION IS STANDARD

TYPICAL APPLICATION

l Central Control l : I Field I . I Process l
sl | e g s wortact - Fp Rl Dy €Cotact e en monde cliangrily s abanm ack oo dedgernent
HOST L2000 Y ol Segnad 1lsateds MBS Host/ &2 A Cintrol Segnal l:hnl&dy
DCS, PLC.RTHE N Local Station .
Oy -
ks S

« yeowal 1V
irobatedy

]
i

* EXAMPLE PARINO. : MBS-0-D-0.

* EXAMELE PRICE: §777.00
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TEMPERATURE CONTROLLERS

CAPP/USA MODEL 116CC COMPACT

PRESET COUNTER

Powerful Preset Counter in Compact 1/16 DIN
Package Available with LED or LCD Display

¢ Choice of LED or LCD display
to meel any viewing requirement

* Button per digit setting and
direct access keys simplify setup
and operation

* Input Scaling Function enables
display of cngincering units
(length, volume)

* Add/Subtract, Add/Add and
Quadrature input modes

* Accepts input signals from a
varicty of sources: dry-contact,
PNP or NPN sensors. encoders

* Can be field configured to
perform rate melering or timing
functions

* Relay and transistor outputs
programmable for latching or
timed operation

* Reset via front panel. remote
input or automatically

*12 -24 VDC auxiliary supply for
powering input devices

* NEMA 4/1P65 rated front pingl

for use in washdown envirghments

COMPLETE
SPECIFICATIONS &
ORDERING
INFORMATION ON NEXT
PAGE.

Never before has so much
performance been packed into
such a small package. The
CAPP/USA MODEL 116CC is a
full-featured preset counter that
can be field configured to perform
as a rale melter or an elapsed time
counter., both with outputs,
Choosc an 1.CD display or the
industry’s only 6 digit, 48mm x
48mm preset counter with an LED
display.

Functionality and simplicity go
hand in hand - all models can bg
configured through the front paitel
to accept inputs from dry
contacls, encoders. or
photoclectric or proxinfily,
switches with either(PNP or NPN
outputs. Its inpup¢an, be casily
scaled using asmblliplier
constant, aljoping display in
Feet, Meress=Gallons, etc.

T CAPP/USA

Important paramcters suchaas
preset and prescale entrigs can be
called up with direct dcceSs keys.
Values can be quickWpentered or
changed using assimple button per
digit method,

Single or dual preset models are
availall¢y Each preset features a
transislor output, which can
inlcttace to an external SSR or
PLC. and a relay output for
directly driving a load. Outputs
can be programmed for latching
or timed operation.

An auxiliary power supply
simplifies wiring of inputs, and
the draw-out casc enhances
serviceability. The NEMA 4 rated
front panel allows use in
washdown environments.

CAPP/USA

123456

o ot -ud el 3
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TEMPERATURE CONTROLLERS

CAPP/USA MODEL 116CC - CONTINUED
BUILD-YOUR-OWN COUNTER:

ORDERING INFORMATION: 116CC SPECIFICATIONS:
DESCRIPTION STOCK NO. EACH
LCD/Single PresetACIIS 307896 $139.00 Operation:
LCD/Single PresctAC230 - 319024 3139.00 Count Modes: Add/Subtract, Add/Add, Count/Directioneor
LCD/Singie PresetDC 12-24 319025 $139.00 3 - i

= s Quadrature, field selectable
LCD/Dual Prese/AC115 319026 $165.00 -~
LCD/Dual Preset/AC230 319034 3165.00 Count Sp(‘Cd: 30 Hz or 3|\HZ. field selectable
LCD/Dual PresctDC 12-24 319035 $165.00 Presets: 6 digit: Single, Dual )
LED/Single PrescVACI15 319036 $169.00 Reset: Front panel (selectable enable), remole input or
LED/Single PresetAC230 319037 $169.00 automatic
LED/Single PresetDC12-24 305785 $169.00 Calibrator: 0.00! to 9.999 multiplicr comgien to inputs A
LED/Dual PreseVAC115 319040 $196.00 and B
LLED/Dual PresevAC230 319041 $196.00 Decimal Point: Selectable from X XXXXX to XXX.XXX
1LED/Dual PresetDC 12-24 319063 $196.00

Inputs:

CAPP MODEL 116CC DELIVERS Count Inputs: Contact Clo§ticSourcing. Sinking: low < 2.0
Great Fe'atures a}nfi.Speciﬁcations for Maximum VDC. high > 8.0 VDC. 40N PC max.
Application Flexibility Control Inputs: Remote Reset and Program Enable: low <

2.0 VDC, high > 8.OWVBC. 40 VDC max.

Outputs:
Number: 1(eta$h and 1 transistor per preset

Circuit ' Relay(s)y(SRDT 1A resistive @ 250 VAC
Board TransiSter: PNP open collector, 24 VDC max, 10 mA max
Stacking -

Phasical:

Dimiensions: 48mm x 48mm, 93.5mm decp

Mounting: Pancl mount {mounting bracket supplied), 45mm
x 45mm cutout

Terminals: Screw Type

Display: Singie line scven segment LED. 7.6mm high or
Single line LCD, 9mm high

i General:
‘ Cutto- Supply Voltage: 115 VAC, 230 VAC 50/60 Hz: 12 -24 VDC
‘ Length Accessory Power: 12 to 24 VDC. 0-50mA
ith Ambient Temperature - Operating: 0 to 50° Celsius. 32 10
& ! wi . 122° Fahrenheit
1‘ Marking Ambient Temperature - Storage: -20to 60° Celsius, -4 to
' 140° Fahrenheit
! Front Panel Rating: NEMA 4/1P65
1‘ Approvals; CE
)
-

1-800-356-8000 PHONE ~ CAPP/USA  1-800-356-3262 FAX 247




TEMPERATURE CONTROLLERS

CAPP/USA MODEL 116MFT MULTI-FUNCTION TIMER

High Accuracy Digital Timer Features Dual Line LCD,
Multiple Ranges, and Versatile Functions

* Button-per-digit preset entry
simplifies setup and operation

* High Contrast dual line LCD
display indicates both Process
Time and Preset Value

* Field selectable for operation in
On-Delay, Off-Delay. Interval, or
Repeat Cycle modes

* Universal Power Supply accepts
24 - 240 VAC or 24 VDC

* Designed to meet IEC 801 level
4 noise immunity standards for
increased reliability

* Unique On-Delay/Interval mode
lets one unit do the work of two in
many applications

* Industry standard socket
connection

* Programmable security levels
prevent unauthorized setpoint or
program changes

* Start and Reset input signals
provide more flexible control

* |[EC [P65 rated front pangl+os use
in washdown environments

COMPLETE
SPECIFICATIONS &
ORDERINGNNFORMATION
ON NEXF PAGE.

An excellent value in its class. the
116 MFT features a compact 1/16
DIN package. the precision of
digital setting. versatile
functionality, and a straightforward
button-per-digit interface.

It can be easily programmed to
perform any standard timing
operation: On-Delay, Off-Delav.,
Interval, or Repeat Cycle, A unique
On-Delay/Interval Mode can in
many cases perform the function of
two separate timers.

Five selectable time ranges, afidyd
programmable decimal poiqt
provide preset times ranging from
.01 seconds to 9999 Houwss.

An available m@delSs output can be
configured ag 2 {imed 5 amp DPDT
relay or ag(Separate timed and
instantaegls SPST contacts.

Simplicity of operation i%
maintained while still groyiding a
high level of functiofality. Ail
programming is deftethrough the
tront panel. with'an intuitive
button-per-digitkeypad that makes
entry of preset times quick and
easy. Anisp dual line LCD
displag)lets the operator readily
vietelapsed or remaining cyvcle
fithe as well as the preset value.
Prominent annunciators indicate
information such as the time range
and the status of the input and
outputs.

Reliability is a key feature of the
116MFT. [EC Level 4 noise
imrunity ensures flawless
operation in harsh electrical
environments, while its [EC [P63
enclosure rating allows use in
washdown conditions.

Wiring via an industry standard 11|

pin socket and a power supply that

can accept 24 - 240 VAC or 24

VDC vastly simplify setup. N
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TEMPERATURE CONTROLLERS

CAPP/USA MODEL 116MFT MULTI-FUNCTION TIMER
(CONTINUED)

OPERATING MODES:
On-Delay

Timing begins on the leading edge

of the start input. The output will
activate at the completion of the
preset time (T) and will remain
active uatil the reset signal is

apptied or power is interrupted.

Off-Delay

The output is activated at the leading
edge of the start signal. Timing begins
on the trailing edge. The output will
remain active until the preset time (T)
has elapsed or power is interrupted.
Reapplying the stant signal before T
has elapsed will reset the lime value.
The reset input is not used.

Interval

On the leading of the start input. the
output is activated and timig begins.
The output will remain active until the
preset time (1) has elapsed or power
is interrupted. Removal of the start
signal will also cause the output to be
deactivated and the time value reset.
The reset input is not used.

Repeat Cycle

Timing begins on the leading edge of
the start input. A cycle is initiated
where the outpul wiil be OFF for the
preset time (T). then ON for the preset
time. This cyele will continue until a
reset signal is applied or power is
interrupted. The unit can also be
programmed for the timing sequence
to begin with an ON cycle.

On-Delay/Interval

Timing begins on the leading edge
of the start signal. The output turns
ON when the delay preset time (T1)
has elapsed. ‘The output remains ON
for the duration of the interval time
(T2). then wims OFF. T2 is settable
from 0.1 to 999.9 seconds.

Power —~J
Start

— 1
Ovtout
Reset DU ) .
Power _..J
Stan M

outowt — —1l | 1l
power _]

Start _I l_J U
Ou(pul___p—‘r—'L.._r‘LJ‘-, ':L
Power ._r

Stant
! ouput =1 ! !
l Reset l—
Powes .

Staef —J—.!_———— Jp—

+— T —— 5

Output -—: T :_
Feset -

116 MFT SPECIFICATIONS:
INPUTS:

Start: NPN or Dry Contact

Reset: NPN or Dry Contact

Outputs:

Timed (318941): DPDT - 5 amp
Timed (318942): SPDT - 5 aump
Instantaneous (318942): SPDT - 5 amp

Physical:

Dimensions: 48mm x 48mm, 85mm decp
Mounting: Panel Mounting in 45345 Jcutout
Wiring Connection: Via || pin\pliig-in socket

Operation:

Supply Voltage: 24-2400WAC 50/60 Hz, and 24 VDC
Power Consumptionh<A0 VA

Time Ranges: Fiehd“s¢lectable for Hours, Minutes,
Seconds, Hours®Mihutes, Minutes:Seconds
Resolution:_Field Selectable from XXXX to XX.XX for
Hours Minit€$ and Seconds

Operating Modes: On-Delay, Off-Delay, Interval,
Repedt, On-Delay/Interval

Repeat Accuracy: +0.03%

Eleetrical Service Life: 100,000 cycles at full load
Mechanical Service Life: 10 million cycles at min.
Load

Environmental:

Front Panel Rating: [EC 1P65

Operating Temperature: (0° to 60° C STK# 318941,
0° 10 50°C STK# 318942,

Storage Temperature: -40° 10 90°C

Humigdity: 5% 1o 95% RH non-condensing

Weight: 100 grams (3.5 ounces)

ORDERING INFORMATION:

Description Stock No. EACH
Multi-Functiop Fimer 318941 $75.40
As above wilpstant Contacts 318942 $79.00
Accesgorys Stock No. EACH
11 Rin‘Socket 275906 $6.92
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TEMPERATURE CONTROLLERS

CAPP/USA’S FAMILY OF PANEL INSTRUMENTATION

Cost Effective, Compact Solutions for a Wide Variety
of Timing, Counting and Rate Meter Applications

* Ten Ditterent Models that look
and program alike

* Dedicated Functionality Units
reduce or eliminate setup time

* Lase of Programming

*High Visibility 8-digit LCD
display with backlight capability
standard

¢ A lithium Battery provides long
lite and eliminates the need for
external power

* Input signals accepted from a
variety of sources: Dry Contact.
PNP or NPN Sensors. Encoders

* High and low speed input signals
tor counting and rate meter versions

* Count and time values rescttable
remotely or from the front panel

* Programmable security disables
preset value changes and‘or front
panel reset

* Option modules provide added
functionality and convenience

COMPLETE
SPECIFICATIONS &
ORDERING INFORMATION
ON NEXT PAGES.

The CAPP family of panel
instrumentation provides a range of
capabilities unequaled in products
of similar size and cost.

The CAPP series ofters ten difterent
models of counting, timing, and
rate measurement devices. There are
seven types of indicators for
counting, time totalizing, and rate
metering. plus three units with an
output. including a preset timer and
counter. With this wide range of
functionality in a uniform package,
you can completely fill your control
panel with a family of devices that
look and program alike.

Ease of programming gives ddded
value to the CAPP familyé
Dedicated functionality! bypmodel
means you pay ondy, forjthe features
you require and*gragramming is
simplified or eliminated.

in additidn Yo a supertwist LCD
displatewith thick .47 high digits

CAPP/USA

CAPP/USA

allowing easy viewing at a glance,
all models come standard with
backlight capability by connesting
an external 12 VDC supply.

Numerous types of tpputs can be
accepted includimg magnetic
pickups on thedachometer and rate
versions. giving you a totally self-
contained syStem not requiring
exterpal power. The units
themSglves are powered by an
infetnal 3 volt battery. A unique
design allows the battery to be
placed in one of two slots; this
allows changing the battery with no
loss of memory.

The value of the CAPP family of
products is further enhanced by a
series of option modules which can
be used to provide a sensor power
supply, backlight the unit, and
accept high or low voltage AC or
DC input signals. For CAPP
models with an output, a relay
option module is available to
directly drive a load.

CAPP/USA

LJ 1L

>

T

LA

CAPP PANEL INSTRUMENTATION MEANS STANDARDIZATION
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TEMPERATURE CONTROLLERS
CAPP/USA PANEL INSTRUMENTATION - CONTINUED

(ORDER ALL UNITS BY CAPP STOCK NO.)

CAPP/USA TOTALIZER

STOCK NO. 318895 EACH: $55.00 <I\$
* Eight digit count display . »2‘7

* No Scaling required (,Q—i{ﬁ = TS
* Thirty Hz and 10 kHz input speeds Q("‘ﬁ‘,;\

* Remote or front panel resct

)

CAPP/USA ADD/SUBTRACT
TOTALIZER

STOCK NO. 318896 EACH:_$76.50

* Eight digit positive coufif?7 digit ncgative count
* Channel A incremeni§mtile B decrements

* Input scale multipliery(0.000! 10 99.9999)

* Decimal poing pfegrammable o 5 places

* Remote or lmeaiNpanel reset

CAPP/USA POSITION INDICATOR Do
STOCK NO. 318900 EACH: $76.50 Table

h &ncoder Leadscrew:

* Accepts quadrature signals from an encoder I‘m

* Programmable resct vaiue (-999999 (o 999999) .
——Ea

APM CAPP/USA TACHOMETER

oo STOCK NO. 318903 EACH: $69.50

* No programming - Plug and Play simplicity

ﬁ\ * Display input frequency (60 PPR input devices will
2R create an RPM display)

* Accepts low speed, high speed and magneltic inputs

CAPP/USA PROGRAMMABLE RATE
METER

STOCK NO. 318905 EACH: $74.30

* [nput scale multiplierN@.001 to 9999)

* Time interval meaSurement for accurate display

* Programmablg-decimal point position

¢ Accepts low Speed, high speed and magnetic inputs

(CONTINUED ON NEXT PAGE)

cont.
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TEMPERATURE CONTROLLERS

CAPP/USA PANEL INSTRUMENTATION - CONTINUED

(ORDER ALL UNITS BY CAPP STOCK NO.)

CAPP/USA RATE METER &
TOTALIZER
STOCK NO. 318930 EACH: $84.05

* Toggle between rate display and background total

Eight digit totalizer

* Four digit rate display plus rate legend
* Independent scale factors for both total & rate

CAPP/USA PRESET COUNTER

STOCK NO. 275932 EACH: $82.10
* Scven digit preset and count display
¢ SSR relay output (0.1 amp)

* Programmable for up or down counting
* Ficld sclectable for NO or NC operation
* Preset lock function for added security

CAPP/USA RATE & TOF¥AL W/PULSED OUTPUT

STOCK NO. 318937 EACH:\$89.60
* Eight digit totalizer

* Four digit rate display plig rate legend -
* Independent scale fadtors {or both total & rate oA T
* Pulse output funchion retransmits input signal based on scale Meter T4

factor of 0.001 16,9999

Rate and
Total Length

CAPP/USA ELAPSED TIME INDICATOR
STOCK NO. 318931 EACH: $59.00

» Seven digit display

* Programmable to read in@econds. Minutes, Hours or
Hours:Minutes:Seconds

* Remote or front Paw€b Resct

CAPP/USA PRESET TIMER

STOCK NO. 318936 EACH: $84.00

* Time format identical to 318931*

* Field selectable interval or On Delay Operation
* Programmable for Up or Down timing

* SSR relay output (0.1 amp)

¢ Preset Lock function for added security

———>» Comirol System

j

—

(CONTINUED ON NEXT PAGE)
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TEMPERATURE CONTROLLERS

CAPP/USA PANEL INSTRUMENTATION - CONTINUED

OPTION MODULES

AC Power Supply Module STOCK NO. DESCRIPTION EACH
* 115 or 230 VAC capability on the same module 319247 HV Input $14.66
* Provides 10 to 20 VDC sensor power supply 319253 R‘-‘!ﬂ}' Output 51 .
s Genetites 12 VDC foi disslse buoitighti 319278 AC Power Supply £
Generates 12 for display backlighting 319279 HV Input/Relay 00
319316 HV Input/Power Supply \537.20
High Voltage Input Module 319317 Power Supply/Relay 0 $39.05
* 100 10 260 Volt AC/DC for count or timing input 319328 HV Input/Power Suppl_\‘f@ $50.00
319454 LV Input Q $15.00
: : 319455 LV Input/Relay $24.70
]_wffh_a_"".:al Relay QUpuENddile 319456 LV Input/Power Syppi $39.00
SPDT (Form C) configuration 319457 LV Input/Power Stmly/Relay $48.72
* Rated for 5 Amps @ 120/240 VAC or 30 VDC @
Low Voltage Input Module @%6
*5t030 VACor VDC - \
KEY SPECIFICATIONS Q
“
Low Speed Input Sensitivity: 0.2 V peak & Display
Type: NPN Signal. Contact Closure Maximum Input: 28 VDC . O Type: Supertwist LCD for use with or
Count Speed: 30 Hz Maximum \ without backlighting
(30% duty cycle) Outputs: Stock #'s 27593 \ Number:
Logic: Low <1.0 VDC. High 2.0 VDC 318936, & 318937 Only 8 digits: Stk, #'s 318895, 318896, 318900, &
Minimum Pulse Width: 12 ms 318930.

Type: Photomos Relay ¢
Maximum Input: 28 VDC Load Current: 0.1 an' %&x* VAC/DC
On Resistance: >50 \
High Speed Input Isolation: Iso[:lleé*npuls
Type: PNP Signal
Count Speed: 10 kHz maximum
{50% duty cycle)
Logic: Low <1.0 VDC, High>2.0 VDC
Minimum Pulse Width: 45 psecond
Maximum Input: 28 VDC

5 typical - dual batteries
wer Indicator: “Low Bat™ display

(bﬂ ashes on approximately 2 weeks prior

Magnetic Inputs: Stock #’s to end of battery life

318903 & 318905 Only.
Impedance: Capacitive coupled input ¢ Q
Count Speed: 10 kHz (30% dutv c‘\-'cc)\

Power So
Type: Sind al 3 volt lithium battery
Expe Life: 5 vears typical - single battery,

7 digits: Stk. #°s 318931,275932, & 318936.
4 digits: Stk #'s 318405 & 318930,

Height: 12mm (477)

Backlighting: Green [llumination over entire
viewable area with a 10 to 28 VDC supply

Physical

Dimension: 36mm x 72Zmm. 38mm deep
Mounting: Panel Mount (mounting bracket
supplied) 33mm x 68mm panel cutout
Connections: Up to § screw terminals
Weight: Approximately 2.25 ounces
Front Panel: NEMA 4/1P66 rated

<
CAPP/U
@)

AYONET & NOZZLE-MELT THERMOCOUPLES MANUFACTURED
“TO'FIT” ALL BARBER COLMAN STYLES IN FORM, FIT & FUNCTION
SELECTION STARTS ON PAGE 34

*'(QK
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TEMPERATURE CONTROLLERS

PARTLOW DIGITAL PROCESS CONTROLLERS (1/16 DIN)

=———Doanbloansr

MIC 1160 Microbased 1/6 DIN Controller

MIC-1160 FEATURES:

Full MIC Series programming
ease and operation

Adaptive and Auio Tune for
hands-free tuning accuracy

Full PID heat/cool capability
Unique Loop BreakAlarm
Dual Alarm Capability
Universal input$

Analogyetrapsmission-
recorder\output

RS-485.Communications
niversal power supply
Sealed front panel

ORDERING IS EASY - JUST SELECT AN
OPTION FROM THE 4 TABLES:

BASE UNIT PRICE ..... $195.00
OPTION STOCK NG 1]{1]]s TI |_|_ [ || |
TABLES
[ OUTPUT 1
1 Relay A\ o ...50.00
1: | 2SSRDnver™, .. 80,00
— OUTPUT?2
O, None™ ~___80.00
2: p (Relay . S24.00
2 SSR Driver ... 824.00
3 4-20mA .. $44.00
[ OUTPUT 3
0 None ... $0.00
3: 1 Relay , $24.00
L'a,“sms.apr_i.,ver . $24.00
[ OPTIONS
4: 0 None _ ”sq.oo ,
— 1 RS-485 Communications _ $59.00

+ EXAMPLE PART NO.: 1160-1-0-0-0.

- EXAMPLE PRICE: $1985.00
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TEMPERATURE CONTROLLERS
PARTLOW DIGITAL PROCESS CONTROLLERS (1/4 DIN)

I'Alu

SERIES 1000 1/4 DIN HIGH/LOW LIMIT CONTROLLER

SERIES 1000 FEATURES:

Analog based This solid state Mstedment
line offers a qualiny level not
UL and CSA approved as a commonly_fouhd in compar-
controlling device ably pricéd devices. In
additjop, it is an ideal
FM approved as a limit device instrument for narrow panel
SidtHs as it is only 5.8
Accommodates most thermocouple inches deep. It is available
types and ranges as an On-OfT controller or as
a High Limit or Low Limit
Commonly used as a high limit deviee safety device.

or single loop controller

4.8 (.188)
MAX PANEL THICKNESS
(" )
- ™ :l
L —1 | 960 ]
(3.78) 90.4
(3.560)
. — ) ]
LC > D Y,
|<_ 96.0 (3.78) _.i

92 < or - 0.8p) [e———1659(653) *
(3622 - or- 03N - ——1468(578) —

a

92 +0r-08
PANEL

(3.622 + or -
CUTOUT 031)

90.4

DIMENSIONS ARE IN MM (IN) (3.560)
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TEMPERATURE CONTROLLERS

ORDERING INFORMATION - SERIES 1000

ORDERING IS EASY - JUST SELECT AN OPTION

FROM THE 6 TABLES BELOW

STOCK NO.:

[ L] C L]

] o

OPTION
TABLES
TYPE OF UNIT
0  Controller $214.00
1 1 High Limit $214.00
2 LowLimu 321400
FIXED CHARACTER
INPUT
It JTIC 0t0400°C 4010 750°F B
12 JTIC 010750°C 40 10 1400°F
13 JTIC 010120°C 3210 250°F
14 JT/IC 0w3540°C 30 10 1000°F
2: 21 KT/ C 0101350°C 50 10 2500°F $0.00
31 TT/C -100t0200°C (Celsius scale only) T
32 TTAC -10010200°C  -150t0 400°F
41 RT/IC 20010 1660°C 400 to 3000°F
31 BT/C 50010 1800°C 900 10 3300°F
—61* ST/C 200to 1650°C 400 to 3000°F —
OUTPUT 1
I Relay - SPST N.O. Contact $0.00
3: 2 SSRDriver $0.00
3 Relay SPDT N.O/N.C. Contact $11.75
FIXED CHARACTER
OPTIONS
4 0 None ~$0.00
|1 Remotc Reset CUsi8S0
VOLTAGE
EH 1 115 VAC $0.00 .
|2 avac T R

000 High Limityvith Upscale Sensor Break

Downscale Break

— Upscale Sensor Break
* Available only on High Limit.
- EXAMPLFE PART NO.: 100012101009.

- EXAMPLE PRICE: $214.00

STANDARD JUMPER CONFIGURATION

001 Low Limiwith Downscalc Sensor Break
6: 101 On/@ffDircct Controlier (Cooling) with

200+ _On/Off Reverse Controller (Heating) with
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TEMPERATURE CONTROLLERS
PARTLOW DIGITAL PROCESS CONTROLLERS (1/4 DIN)

MIC - 2000 FEATURES:

Input can include thermo- Availablereghtrol types
couple. RTD, millivolt, volt. includgremdoff. time propor-
MAR U3 OUTZ ALRM and milliamp. tionjmgeurrent proportioning.
dualMetitput. and position
-4 Standard features include: pfoportioning.

| isolated process input, setpoifit

: and output limits, on-off’ Provides a high level of

* hysteresis and .56 inch Righ  accuracy with a measurement
LEDs that will displd® error limit of = 0.23% of
process, setpoint, deviation.  reading.

or percent outp(ite

Access to configuration
Optional featutes include: procedures and setpoint may
single¥grdiial 4-20mA output  be restricted by using the
for conol or process instrument’s security access
refrapSmission value. upto 5 mode.
telay outputs, three types of
alarms. remote setpoint input,
electric motor modulation.

PANEL OPENING SIZES AND INSTALLATION 24V transmitter power supply
and RS-483 communications.

4.8 (.188) MAX PANEL THICKNESS

_ 185%(6553) _'
—L L% 1468 (5.78) _.|

96.0
{h78)

fe— o037 —]
82%or- 0.8
13.622 » or - .031)

92+ or-8
{3.622
+ 0r-.031)

All dimensions shown

in mm and inches. Inches
shown in ().

COMPLETE ORDERING
INFORMATION ON
FOLLOWING PAGE.

Maounling screw
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TEMPERATURE CONTROLLERS

ORDERING INFORMATION - MIC 2000

ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE 7 TABLES BELOW:

OPTION
TABLES
, stockno. [ 2|[ [ JL I L 1L 1L
— Input
1 TICormV $419.00
1: 2 VOIlS/mA $419.00
3 RID. $455.00
L4 All mpuls S $495.00
— Output 1
2: 1 Relay $0.00
2 SSRDriver $0.00
—3 4—20mA & RLId\ $43.00
— Output 2
0 $0.00
3: 1 $33.00
2 er $27.00
Y 45,00
— Alarm
4: 0 None $0,00
L [ Relay $33.00
2 SSRDriver $27.00
— Remote
0 None ) $0.00
5 1 ‘Posmon Pruporllonmu__ > $42.00
2 $42.00
3 ‘ ‘ $132.00
L5 RS- 483 Ioml Au.us( om ) _$186.00
— Voltage
6: 113VARInput & Relays $0.00
2 230VAC Input & Relays $32.00
L 3 (PISVAC Input. 230VAC Relays 782100
— @ption Suffix
(Blank) None $0.00
EA Extended Feature Softw: are $34.00
7: EB '[:\ande Feature Software $63.00
XP itter PO\\ er Suppl\ $79.00
XA 24VIX ply $79.00
L BA RemoteKeypad $54.00

- EXAMPLE PART NO. : 2330101,

- EXAMPLE PRICE: $531.00
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TEMPERATURE CONTROLLERS
PARTLOW DIGITAL PROCESS CONTROLLERS (1/4 DIN)

—— nn-l'nlu

MIC 6000 Microbased 1/4 DIN Controller with Programmable Setpoint Profiles

MIC-6000 FEATURES:

€01 SEG2 SEG3 SEGI SEGS SEG6 RAMP SOAK

uan oun 0UT2 ALRM B Each instrument will Unit(capinclude dual 4-20
accommodate a variety of A current outputs which can
thermocouple. RTD. and be.used for control or optional

process inputs. and provideg, «process value retransmission.
single or dual control gutputs/ and three relay or solid state
and up to 3 event outpiits: relay driver outputs which can
be used tor control or event
Each profile can bave sik ramp  outputs.
and six soak segents.
Optional features include: up

CompleX«profiles can be to 3 relay outputs. three types
accomplishied because any of alarms. remote run‘hold.
nugber/of profiles may be electric motor modulation.
linked together. 24V transmitter power supply

and RS-4835 communications.

4.8 (.188) MAX PANEL THICKNESS
MOUNTING BRACKET

1659 (6:53) -~
A
aBe578 —,| /

NN ~ Ry
AN NN AN . / /
AN N N N N N N NN REN

IIIII/II/III//II 90.4
AU T U N N N N N Y NENAN N (3550
RN RN NN NI - )

A AN RTINS ~
4 Y s N LA RN
AA \J AN i

s 7

NVNTROONN NSNS
v RN NN NN NN,
AN Y N M N N N N NN ~

£

Panel Mounlxg Bracket

92+ o0r- 0.8
| 73.6 -
All dimensions shown 22 4 or- .031)

in mm and inches. Inches

shown in (). : ‘ 1
. PANEL 924 or-.8
CUTOUT (3663031)
COMPLETE ORDERING SIZE E
INFORMATION ON l

FOLLOWING PAGE.
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TEMPERATURE CONTROLLERS

ORDERING INFORMATION - MIC 6000
ORDERING IS EASY - JUST SELECT AN OPTION

OPTION
TABLES
[— INPUT
t TICormV
1: 2 Volt¥mA
3 RTD
— 4  All Inputs

[~ OUTPLT GROUP |
CONTROL GROUP |

AND/OR EVENT
I Relay = _ $0.00
2 SSRDriver  $0.00
3 420mA & Relay $43.00
L— 4 420mA & SSR $43.00

= OUTPUT GROUP 2

FROM THE 7 TABLES BELOW:

stock vo.{ 6] ;I CICICICICT ]

OPTIONAL:

CONTROL GROUP 2
AND/OR EVENT
0 None
I Relay ) o
2 SSRDriver
3o42mA
4 4-20mA & Relay
— 5 420mA & SSR
— OUTPUT GROUP 3
ALARM OR EVENT
0 Nome $0.00
1 Relay ' $33.00
L2 SSR Driver $27.00
’_ REMOTE
0 None $0.00
1 Position Proportioning* $42.00
2 RemofeRun-Hold _$42.00
3  RS485 Sid. Com.** $132.00
4 RS485Sid Com*+ sigeho
5 RS-485Total Access C 3, $186.00
—6  RS-185 Total Access $238.00
— VOLTAGE
1 115VAC Input & Relags §0.00
2 230VACInput & Relays \, $32.00
L3 11VAC Input, 230VAGRelays __ $21.00
— OPTION SUFFIX
00 NoOptions N\ _ __.%000
EOQ ExtendédFeature Software ~  _ $54.00
XP 24VDCSEransmitter Power Supply §79.00
XA 24YDE Power Supply $79.00
L AL 49 Profiles $126.00

Adimited 10 Model 6X11X1X or 6X22X1X.

27 Cannot be included when Output 2 selection is 3. 4. or 5.

*++ Cannot be ordered when Output 3 selection is 1 or 2.

- EXAMPLE STOCK NO. : 61106010,

- EXAMPLE PRICE: $669.00

STOCK NQ. 221610

o 0%
$o2-

LIFEGUARD®

The MIC 6000 is designed and
manufactured for reliable operation
in harsh indusirial environments.
Whea equipped with an cxclusive
Panlow LifeGuard splashproof cover
it is un excellent instrument for use in
environments commonly requiring
NEMA-4 type protection. The
LifeGuard is a specially desizned
accessory intended to provide water-
tight protection and unobstructed
access to front panel keys on all
Partiow MIC Series 1/4 DIN process
conirollers. It will protect the MIC 6000
in environmenss of excessive
moisture, dint, dust. or oil. Installation
is done casily without cutting. drilling
or any special tools. The LifeGuard
may be ordered as an accessory by
specifying CAPP STOCK NO.
221610: $44.00
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TEMPERATURE CONTROLLERS
PARTLOW DIGITAL PROCESS CONTROLLERS (1/4 DIN)

——— Doanblonnsr

- J R _ |/ NJ 4/

MIC 8200 Microbased 1/4 DIN Dual Display Controller

MIC - 8200 FEATURES:

Inputs include thermocouple. Optional featuresintidde:
RTD. VDC. and mA. single or dual®20/mA output
for control'Qr process
Clearly visible status retransgaission value, up to 3
indicators are provided for relay\ouipus. three types of
each display. resolution dldmms. remote setpoint mput,
programmable for 0 to 3 ¢l€ctric motor modulation.
decimal places. depending upon 24V wransmitter power supply
input type sclected. and RS-485 communications
Standard features include: Has dual ocal setpoint
isolated process inpul_sctpoint capabilities which are easily
and output lnmits fdtal36 changed with one kevstroke
inch high [ F1Y displays that
will indicatg process, sctpoint, Dual proportional control
deviation/oe percent output. apphications are provided with
ard independent hiysteresis separate. fully programmable
foreontrol and alarm outputs. PID) parameters.

}47,__ 165 9 (6+53) —’i MOUNTING BRACKET
('l 4.8(188)
1468 (5.78) ———p]

MAX PANEL THICKNESS

)

— ~ 90.4
N AN AR AN
ARV S (3.560)
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"
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o
g
]

MOUNTING BXACKET

XX

fe— 960 (3.78)\——>

92 +o0r- 0.8
COMPDEYE ORDERING INFORMATION [z oot
ONFOPLOWING PAGE 1

92+0r-0.
{(3.622 + or -
.031)

|

1-800-356-8000 PHONE CAPP/USA 1-800-356-3262 FAX 261




TEMPERATURE CONTROLLERS

ORDERING INFORMATION - MIC 8200

ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE 6 TABLES BELOW:

BASE UNIT PRICE: $579.00

OPTION STOCK NO. | | D I L_I Nl OPTIONAL:

TABLES
[ OUTPUT |

I Relay $0.00
1: 2 SSRDrver $0.00
3 4-20mA & Relay $43.00

b—3  420mA&SSR . 34300

[ OUTPUT2

0 None $0.00

I Relay $33.00

2: 2 SSR Driver $27.00
3 4-20mA $43.00

4 420mA & Relay $76.00

b—— 35  4-20mA & SSR $70.00

STOCK NO. 221610,

— ALARM/OUTPUT
3: 0  None

i o e ..
i Relay ® e o
L 2 SSR Driver . .: : .\...
LIFEGUARD® *°
REMOTE
r 0  None $0,00 The MIC 8200 is designed and
1 Position Proportioning* $42.00 manufactured for reliable operation
4: 2 Remote Run-Hold $42.00 in harsh industrial environments.
3 RS48581d. Com.** $132.00 When equipped with an exclusive
4 RS485Sid. Com.‘** $186.00 Partlow LifeGuard splashproof cover
5 RS-185 Total Access Com.** $186.00 it is an excellent instrument for use in
—6  RS5-485 Total Access Com.*** ..%8238.004, cavironments commonly requiring
— NEMA-4 type protection. The
VOLTAGE LifeGuard is a specially designed
5 1 115VAC Input & Relays accessory intended to provide water-
2 230VAC Input & Relays v tight protection and unobstructed
— 3 115VAC Input, 230VAC Relays access to front panel keys on all
Partlow MIC Series 174 DIN process
controllers. It will protect the MIC 6000
OPTION SUFFIX in environments of excessive
6: r_- (Blank) No Options $0.00 moisture, dirt. dust, or oil. Installation
XP 24VDC Transmitter Power Supply $79.00 is done casily without cutting, drilling
—XA 24VDC Power Supply $79.00 or uny special tools. The LifeGuard

may be ordered as an accessory by
7 specifying CAPP STOCK NO.:

EXAMPLESTOCK'NO. : 8231011. 221610: $44.00

- EXAMPEHPRICE: $697.00
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TEMPERATURE CONTROLLERS

CHROMALOX TEMPERATURE CONTROLLERS
(1/16 DIN) MODEL 1603:

. Description
R g The fully field configurable Chromalox
model 1603 1/16 DIN controller
Cﬁromalox combines advanced hardware design and
__l n I-l CE ‘ sophisticated electronic control
N | technology into a compact. reliable 1/16
DIN package.

AUl —
'J ,:' SAART
Easy to Install and Operate

The 1603 plug-in design requires only

our - !
§o0& panel cutout, instrument mounting,

1600 setpoint and alarm setpoint adjustment
to set up.

Applications

. Rubber production. polymerization
and synthetic fibers plants
Packaging and packing equipment
Extrusion lines, coextrusion lines,
plastic films and injection presses
Fermentation equipment, reactors
for chemical and pharmaceutical
industries
Food industries
Environmental chambers and
refrigeration

Special Control Features

. Heat/Cool Control Features
Selection of Cooling Medium@nd
Overlap
Soft Start - Timed Quipydt Rower
Limit on Start-Up
Control Output “TémOff” Via
Pushbuttons
Programmable‘effset of Process
Temperatufe

SMART Self-Tuning

The model 1603 meets the application

needs of operators with or withgut skitls

in temperature processes and PI1)

control. SMART self-tunidg

automatically adjust the(comtroller to

rapidly respond to alt pro€ess changes. » During Start-Up
Sophisticated contfohf€atures include: . the SMART self-tuning function

Start-up andeontinuous in-process
calculates the control parameters to

tuning optimize the rise to setpoi
Continyous self-tuning without P 0 seipormt.

arteficial upset
Propfietary control algorithm using
fuzzy logic/artificial intelligence as needed to respond to setpoint

concepts ) L eh load ch
Proven maximum suppression of Start Up Process T me CTANECS OTA0RC Change

overshoot

During process
SMART updates the control parameters
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TEMPERATURE CONTROLLERS

EXPLODED VIEW OF
MODEL 1603

ISO 8001 Centified
Quality Construction and Reliability
Manufactured with SMT and verfied with long

burr-in himes and temperature cychng. the 1603 is

quaranteed for reliability and long, maimtenance-
Lower Display - free service. IP54 Splashproof
(3 Orange 7-Segment LERg
For set pomntvalue. During.
conhiguration. shows the roce

of the selected parametct Chromalox - B Upper Display

n n (3 Green 7-Segment LEDS)
E CF For process temperature.
U LJ B : During configuration, Shows

Front Faceplate

Indicators Red LEDs the programmed value of

ALM Alarm condmonexhg b 5 P selected parameter’

out Load output is on.

Indicatofs~Red LEDs

SMART, SMART tuning
is active

Programming Security Levels
Access lo programmed parameters Large Targel Pushbuttons Singfilify\Operator Adjustments
is protected by 4 security levels: —

Level ¥ Set point and SMART
seif-tuning

L-vel 2 All control parameturs and

i, Enables SMART self Decrease/Increase Scrolls parameter
f‘a ™ sefpoint tuning Durning eonfigu, Parameter Values display forward and
Level 3 Man configuration fevel -auon, scrolis batk stores previous
Level +  Specwl functions configuration parameters wythall parameter value.
storing thesf,
- - 30
Dimensions . o9
Dimensians 11 aches (g pafenthesis) i
. 24
| J—-- (60)
i ] |1 77
'(45)
: 177 _{
= e
_| T e = Chromaiox N
4 795 w\}
19 L—, ]

!

@8) |~ -
oo NS
el

\J ;4‘1
19 — ——»

(48)

264 1-800-356-8000 PHONE ~ CAPP/USA 1-800-356-3262 FAX




TEMPERATURE CONTROLLERS

ORDERING INFORMATION - MODEL 1603:
ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE SELECTIONS BELOW:

Model 1/16 DIN Temperature Controller

—

1603 SMART Seif-Tuning, 2 Outputs (Heat/Cool or Control/Alarm), Duai 3-Digit Display of Process and
Setpoint, Field Selectable Universal Thermocouple or RTD Inputs, Programmable Alarms,

{EC 801-4 Noise Immunity, IP54 Splashproof Faceplate.

Code  Output 1 - Heat or Cool
1

1 Relay, 3 Amps at 250 Vac (Resistive)
6 SSR Drive, 14 Vdc at 20 mA

Code Output 2 - Cool or Alarm

—
1 Relay, 1 Amp at 250 Vac (Resistive Load)

Code Power Supply

|
3 100 to 240 Vac
5 24 Vae/tic

STOCK N®. SELECTIONS:

MOBEL NO. STOCK NO. PRICE
1603-1-1-3 281252 $201.00
1603-6-1-5 281253 $236.00
1603-1-1-5 281254 $236.00
1603-6-1-3 281255 $201.00

CAPP/USA ALSO STOCKS THE COMPLETE LINE
OF CHROMALOX ELECTRIC HEATERS
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TEMPERATURE CONTROLLERS

CHROMALOX TEMPERATURE CONTROLLERS

(1/16 DIN) MODEL 1604:

The

' hromalox V

o ic50,

The

Description

fully field configurable Chromalox

model 1604 116 DIN controller
combines advanced hardware design and
sophisticated electronic control
technology into a compact. reliable 1/16
DIN package.

Easy to Install and Operate

1604 plug-in design requires only

panel cutout. instrument mounting.

setpoint and alarm setpoint adjustment
to set up.

Appllcatlons
Packaging and packing Lqu1pment
Extrusion lines. coextrusion lines.
plastic films and injection presses
Fermentation equipment, reactors
for chemical and pharmaceutical
industries
Food industries
Environmental chambers and
refrigeration

SMART Self-Tuning
The model 1604 meets the application
needs of operators with or without skil/s
in temperature processes and PID
control. Simply enable the SMART
function and the controller selfsadjust
automaticaily and rapidly te,all process
changes - load changes,’setpoint
changes and more. Sophisticated control
features include:
Start-up and centinuous in-process
tuning
Contiugus self-tuning without
artificial upset
Proprietary control algorithm using
fuzzy logic/artificial intelligence
concepts
Proven maximum suppression of
overshoot

Special Control Features

Heat/Cool Control Features
Selection of Cooling Medium and
Overlap

Heater Break Down (HB)
Alarm/Current Transfomnertnput
Auto/Manual Contrgl
ChromaSoft® Retnefe-Dperator
Interface Software Compatibility
Soft Start - Thméd Output Power
Limit on, Stdcf-Up

Control " Qutput “Turn Off” Via
Pushbitfons

Pfogrammable Ramp on Setpoint
Changes

During Start-Up

the SMART selt-tuning function
calculates the control parameters to
optimize the rise to setpoint.

During process

SMART updates the control parameters
as needed to respond to setpoint
changes or a load change
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TEMPERATURE CONTROLLERS

EXPLODED VIEW OF
MODEL 1604

1S09001 Certified
Quality Construction and Reliability
Manufactured with SMT (Surface Mount Technology) and verified with long
burn-in imes and temperature cyching, the 1604 1s guaranteed for reliability
andlongservice hfe

IP54 Splashproof

Front Faceplate

Heater Break Down Current
Monitoring

Indicates heater failure(s)

Lower Display -
(4 Orange 7-Segment LEDg
For setpoint value. During ~ % B Upper Display,
configuration, shows the code ’ ’ .
of the selected paramcter Chromalox (4Green7-Segment LEDS)
- For process temtperature. During
[ configurdtion. shows the
t , l , programmed value of selected
nm :
Output1,2,3 - N pafameter.
Indicate load output ON and Qs fi_ L Indicators - Red LEDs
Heater Break Down SMRT  SMART wning
IS active

REM Digital Commnications
MAN - Red LED is active

Indicatgs manual controt )
SP2 Setpoint #2 is actve

1S active
and displayed in lower
display

Digital Communications Large(Target Pushbuttons Simplify Operator Adjustments

RS485 communications

available and can be operated
using ChromaSoft* Remote

Operator Interface Software,

d b ked with Jogdgles between Auto Decrease/Increase Scrolls parameter
a"h c:gh N na;twor € ”ﬁ'! and Manual control Parameter Values display forward and
other Chromalox controllers modes stores previous

via RS-485 digital communica-

; parameter value
tions (optional).

DimensidasNp inches (mm in parenthess)

O: T

oy SN L |

g
m\]
ot S -\
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TEMPERATURE CONTROLLERS
ORDERING INFORMATION - MODEL 1604:

ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE SELECTIONS BELOW:

Model 1/16 DIN Temperature Contoller

1604 SMART Self-Tuning, 2 Outputs (Heat/Cool or Contral/Alarm), Dual 4-Digit Display of Process and Setpoint,
Field Selectable Universa! Thermocouple, RTD, Voltage or Current inputs, Auto-Manual Control,
Programmable Alarms, 8.1 Degree Display Resolution, IEC 801-4 Noise immunity, Optional Heater Break
Alarm/Current Transformer Input, IP54 Splashproof Faceplate, Optional RS485 Digital Communications;
Compatible with ChromaSoft® Remote Operator Interface Software.

Code  Output 1 - Heat or Cool

1
1 Relay, 3 Amps at 240 Vac
6 SSR Drive, 14 Vdc at 20 mA

Code Output 2 - Cool or Alarm
J

1 Relay. 2 Amps at 240 Vac
Code Options
—_—
0 None
1 Output #3, 2 Amps at 250 Vac (Resisfive Load)
2* Heater Break Down Input and Outgun#3
3 RS485 Digital Communications@nd Gutput #3
4 RS485 Digital ComunicationgrHéater Break Down Input and Cutput #3
Code Power Supniy
f
3 100/240 Vac
5 24 Vag/de
16046 -1 - 1 - 0 - 3/PEXAMPLE STOCK No.

Accessories

*Controllers with the"Heater Break Down option. models 1604-xx2xx and 1604-xxxx require a Current
Transformer. Spegify‘one of the three Current Transformers listed below when ordering a controller with the Heater
Break Down gptioir.

Model No. PCN Stock No. PRICE

Current Transformer, for 0-25 Amp Load Current 0005-12127 306350 281243 $29.00
Curieny Transformer, for 0-50 Amp Load Current 0005-12128 306368 281245 $29.00
Gufrent Transformer, for 0-100 Amp Load Current 0005-12129 306376 281248 $29.00
ChtomaSoft® Remote Operator Interface Software SOFT-12000 - 281250 $288.00
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TEMPERATURE CONTROLLERS

CHROMALOX TEMPERATURE CONTROLLERS

(1/8 DIN) MODEL 8004:

hromald; A

1250

Applications

. Packaging and packing
equipment
Extrusion lines. coextrusion lines,
plastic films and injection presses
Rubber production plants
Food industries
Environmental chambers and
relrigeration

SMART Self-Tuning
The model 8004 mects the application
needs of operators with or without
skills in temperature processesh\and
PID control. Simply enablg, the
SMART function and theScontroller
self-adjusts automaticalyJand rapidiy
Lo all process chapges_- [bad changes,
sctpoint changes Agd*more.
Sophisticated geefifrol features include:
Start-upland conlinuous in-process
tuning
Continuous self-luning without
artificial upset
Proprictary control algorithm
using fuzzy logic/artificial
intelligence concepts
Proven maximum suppression of
overshoot

Description

The fully field configurable
Chromalox model 8004 1/8 DIN
controller combines advanced
hardware design and sophisticated
clectronic control technology into a
compact, reliable 1/8 DIN package.

Easy to Install and Operate

The 8004 plug-in design requires only
panel cutout. instrument mounting.
setpoint and alarm setpoint
adjustment to set up.

Special Control Features
Heat/Cool Control Features
Selection of Cooling Medjuii-and
Overlap
Heater Break Downy(HB)
Alarm/Current Trapis{Ormer Input
Auto/Manual Coritfel
ChromaSoft™Reote Operator
Interface Seltware Compatibility
Soft Stary>Fimed Qutput Power
LimipefStant-Up
Auto/Manual Control
Control Output “Tum Off™ Via
Pushbuttons
Programmable Ramp on Setpoint
Change

During Start-Up

the SMART self-tuning function
calculates the control parameters to
optimize the rise to setpoint.

During process

SMART updates the control

1 parameters as needed to respond to
| setpoint changes or a load change

Process

T StanUp
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TEMPERATURE CONTROLLERS

EXPLODED VIEW OF
MODEL 8004

IS0 8001 Certified
Quality Construction and Reliability
Manufactured with SMT (Surface Mount Technology) and
verified with long burn-in imes and temperature cycling,
the 8004 1s guaranteed for reliability and long service life. level!  Setpomntand SMART seif-tuning
Level2  Alicontrolparameters and alarm threshold
with optional user defined security code

Level 3 Main configuration level
IP54 Splashproof Level 4 Special functions configuration
Front Faceplate

Programming Security Levels

Accesstoprogrammed parametersis
protected by 4 security levels:

Chromalox .’

Lower Display
(4 Orange 7-Segment LEDs)
Far setpoint value or heater

consumplion (amps} Durnng
configuration shows code of the

250 N

Upper Display
{4 GregZ<8egment LEDs)
For process temperature. During

configuration, shows the
selecled paramelter value.

selected parameter : ', 5 B .
‘e

Indicators - Red LEDs

OUT1-4  OQutput/Alarm is on

OouT3 Flashes to indicate
heater breakdown

MAN - Red LED

Indicates manual outpul,_ *

control is active REM Digital Communications
is active
. SP2 Setpaint 2 is active and
' ’ displayed in lower
display
Heater Bresk Down ™ SMRT  SMART tuning is active

Current Monitonng indicates
heater failure(s)

Large Target Pushbutterns Simplify Operator Adjustments

| S—

Digital Communications

Like ali Chromalox micraprocessar-
based controllers. the 8004 can be
operated using ChromaSoit®
Remote Operator interface soft-
ware, and can be networked with
other Chromalox controllers using
RS-485 digital communications
{optional).

« Decrease/Increase
Parameter Values

Scrolls setup para- Toggles between AUTO
meter display forward  and MANUAL contro!
and stores previous modes.
parameter value.
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TEMPERATURE CONTROLLERS

MODEL 8004 DIMENSIONS

Physical Specifications .................. 1/8 DIN, 1.9 x 3 8 inches (48mm x 96mm), 4.6 inches deep (116mm)
Panel cutout 1.77 x 3.62 inches (45mm x 92mm), 1 Ibs. (450 grams)

1.77
(45)
[
3.65
92)
0.6 max X 5.1
_— s e Dimensions in inches (mm in parenthesis) (125}
| (15 max)
[ ememem— r-l (—\‘ aD‘ a ———2 a
[ ] o —

]_ )
0.5 46 '
(12.8) (116)
(7 3
Q] . oFr

Rear Terminal
Connections

CEEENEEEEE

r
2

1-800-356-8000 PHONE ~ CAPP/USA  1-800-356-3262 FAX 271




TEMPERATURE CONTROLLERS

ORDERING INFORMATION - MODEL 8004:

ORDERING IS EASY - JUST SELECT AN OPTION
FROM THE SELECTIONS BELOW:

Model 1/8 DIN Temperature Contoller

8004 SMART Selif-Tuning, 2 Outputs (Heat/Cool or Control/Alarm), Dual 4-Digit Display of Process and

Code  Output 1 - Heat or Cool

I
1 Relay, 3 Amps at 240 Vac or

SSR Drive, 14 Vdc at 20 mA, Jumper Selectable

Code Output 2 - Cool or Alarm

|
1 Relay, 2 Amps at 240 Vac

Code Options

Output #3 and Output #%

Code PowerSupply
I

3 100/240Vac

5 2§ Xac/dc

8004 1 1 2 3 : EXAMPLE STOCK No.
Accessories

—
1 Output #3, 2 Amps at 250 Vac (Relative Doad)
2 Heater Break Down Input, Output #3"and Output #4

3 RS485 Digital Communications,'Output #3 and Output #4
4 RS485 Digital CommunicationsHeater Break Down Input,

Setpoint, Field Selectable Universal Thermocouple, RTD, Voltage or Current Inputs, Auto-Manual
Control, Programmable Alarms, 0.1 Degree Display Resolution, 1EC 801-4 Noise Immunity,

Optional Heater Break Alarm (#3)/Current Transformer Input, IP54 Splashproof Faceplate, Optional
RS485 Digital Communications, Compatible with ChromaSoft® Remote Operator Interface Software.

*Controllers with the Heatér Bieak Down option. models 8004-xx2xx and 8004-xx+4xx require a Current Transformer.
Specify one of the three{Cbrrent Transformers listed below when ordering a controller with the Heater Break Down

option.

Modeli No. PCN Stock No. PRICE
Current Trapsformer, for 0-25 Amp l.oad Current 0005-12127 306350 281243 $29.00
Current Transformer, for 0-50 Amp Load Current 0005-12128 306368 281245 $29.00
CurreniN\I ransformer, for 0-100 Amp Load Current 0005-12129 306376 281248 $29.00
ChromaSoft®* Remote Opcrator Interface Software SOFT-12000 - 281250 $288.00
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TEMPERATURE CONTROLLERS

ENGINEERS TECHNICAL OVERVIEW
CHROMALOX SOLID STATE SCR POWER CONTROLLERS

SCR power control: the basics

Zero-crossover firing Zero-crossover fired SCR’s, when 1 second 1 second
Chromalox SCR Power Controllers are coupled with a time proportioning control = Car ™ _“E CYCLE ThaE —
zero-crossover fired, also referred to as (firing package) such as the Vari-Watt, bl M Adddd

burst firing. Zero-crossover fired power operate in a series of full ON and OFF 5 on oFF o 2
controllers are ideal for control of pure cycles known as time proportional burst .‘5‘ TSNV IV IN—]
resistive loads that can accommodate firing. The time proportioning control ] o oFF Ry oF
rapid, full power, ON/OFF cycling. Zero- accepts the control output signal and & SEpMVVN——RAWN—
crossover firing does not create RFI converts it into a time proportional signal, ©

(Radio Frequency Interference) and will determining the amount of ON time and § 25% '\Io\'}.— hid AAN- id

not adversely affect sensitive electronic OFF time per duty cycle. The continuous, ©

equipment (computers, other SCR power highly repetitious rate of full ON and full wl o UTLLNGY = | = ouTy cas —~

controllers, logic controllers) located in
the same area. Additionally, Chromalox

OFF cycles produces a smooth power
output to the load (heater) and a stable

oN IV T 1 I LI
25X NS0X° 7SX% 100X 25% 50X 75% 100X

SCR’s are protected from line voltage process temperature.
transients, making them more reliable in a

wide variety of applications.

SCR
BNELVOLTAGE E‘é}\j HEATER VOLTAGE

Time Proportional Burst Firing

Load connection diagrams
These suggested connection diagrams
illustrate common load connections for
resistive heaters.

Input HE? § RS, H Ems
From g A
Controller W o o 15
" 5
S

&

Typical Input H60k Up
with Single Phase ) oad

:

Delta Load Configuration
Three Phase, Two-Leg

i

3¢ AC
Voltage Source

—41m

[

Delta Load Configuration
Three Phase, Three-Leg

3¢ AC
Voltage Source

~o—{ [

Wye Load Configuration
Three Phase, Three-Leg*

*Wye connected loads are not recommended for applica-
tions with more than one eiement per leg per circuil. An
siement fallure in any leg increases the probability of
further element failure in that leg.

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX 273




TEMPERATURE CONTROLLERS
SOLID STATE SCR POWER CONTROLLERS

Selecting power control: SCR or contactor?

SCR vs. contactor power control

Mechanical contactors switch power in
full ON and OFF cycles. For this reason.
they should be used at cyele times of 13
seconds or longer for reasonable service Contactor Contactor Control

life. Because of the tull ON and OFF § ——Jdo—i—0 \

switching. and the limited eycle time. o a /\/\/\/\
contactor controlled processes must °‘ - 0 g

have a higher tolerunce lor process OL— —0H =

temperature overshoot and undershoot < Heater Time

(as illustrated at right). O

An SCR (Siticon Controlled Rectifier)
power switch differs from other switches
in its fast action. For example. while a
contactor may cycle three times per SCR SCR Control
minute. a Chromalox SCR cycles
approximately once per second. This fast
SCR cycele time results in process
temperature maintenance much closer to
the desired set point. The SCR

controller modulates small increments of
power to the load. unlike traditional
mechanical control. and climinates the
overshoot and undershoot associated
with contactor control.

Other factors such as ambient
temperature. electrical noise and air
contaminants should be considered
when selecting a power controller.

Temp-=

A.C. Power

Ef.'j Heater Timg————=

SCR power control system
A typical power control system

consists of: RTD or Thermocouple: /' Sensor

Femperature Controller: Firing

Package: SCR Power Controller. / Heoter
Often the Firing Package is pant gfhbe o

Process
temperature controller and is not a v

scparatc component.
These components work tfogether to
control the heating olgthd\process:

 —Millivolt Signal
To Controller

1. The emperawgJensor provides a
signal to the=ldmperature Temperature Firing
controler. Controller Package =
2. The temperatiire controller
compares the sensor signal to the Milliom
prédciermined set point and Signal P SCR POWGI'_/
Controller

generates an output signal that I
represents the difference between . )
the actual process temperature and A.C. Power
the set point.

3. The tiring packagc uses this
control output to gencrate a time
proportional signal for the SCR
power controller. switching the
SCR on and off. thus regulating the
power to the heater.
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TECH-TIP: DIGITAL CONTROLLERS
TUNING YOUR TEMPERATURE CONTROLLER

(TUNING PROCEDURES BASED ON A STANDARD PID (3-MODE)
CONTROLLER)

Tuning a temperature controller involve setting the
proportional, integral. and derivative values to get the best
possible control for a particular process. [t the controtler
does not include an autotune algorithm or the autotune
algorithm does not provide adequate control for the
particular application. the unit must then be tuned using a
trial and error method.

There are other tuning procedures which can also be used.
but they all use a similar trial and error method. Note that if
the controtler uses a mechanical relay (rather than a solid
state relay ) a longer cycle ime (20 seconds) should be used
when starting out.

The following definitions may be needed:

1} Cyele ime - Also known as duty cycle: the total length
of time tor the controller to complete one onfoff cycle.
Example: with a 20 second cycle time, an on time ot 10
seconds and an off time of 10 seconds represents a 50
percent power output.  The controller will cycie on and
oft while within the proportional band.

2) Proportional band -- A temperature band expressed in
% of tull scale or degrees within which the controllers’
proportional band the greater the arca around the
setpoint in which the proportional action takes place. It
is somctimes referred to as gain. which is the reciprocal
of proportional band.

3) Integral, also known as reset. is a function which adjusts
the proportional bandwidth with respecet to the setpoint,
o compensate for offset (droop) from setpoint. that is. it
adjusts the controlled temperature to setpoint after the
system stabilizes.

4) Derivative. also known as rate. senses the rate of rige 0,
fall of system temperature and automatically adjusts«thi
proportional band to minimize overshoot or undégshool

A PID (three mode) controller is capable of gXegptional
control stability when properly tuned and used 3The
operator can achieve the fastest response timé and smallest
overshoot by following these instructions gurefully. The
information for tuning this threeemede ‘contfoller may be
difterent from other controller janing procedures. Normally
a SELF TUNE feature will glimigate the necessity to use this
manual tuning procedure_fog the primary output. however,
adjustments to the SELRTONE values may be made if

After the controller is installed and wired:

1. Apply power to the controller.

2. Disable the control outputs if possiblc.

3. Fur time proportional primary output. set the cyele time.
Enter the following value:

CYCLETIME 1

5 SEC (Only appears if output is a time proportionghohgptil.
a smaller cycle time may be required for systémsWith
an extremely fast response time).

Then select the following parameters:

PR BAND i 5% (PB)

RESET | 0 R/M (TURNS@QBEFRESET
FUNCTION)

RESET 2 0 R/M

RATIE | 0 MINNURNS OFF RATE
FUNCTION)

RATE 2 0 MIN

NOTE

On units Kitttdual three mode outputs the primary and
secendany)ttining parameters are independently set and
mugt be tuncd separately. The procedure used in this
sCeyon is for a HEATING primary output. A simifar
ptocedure may be used for a primary COOLING output
or a secondary COOLING outpul.

A TUNING OUTPUTS FOR HEATING CONTROL,

I Enable the OUTPUT(s) and start the process.

2. The process should be run at a sctpoint that will
allow the temperature to stabilize with heat input
required.

3. With RATL and RESET turned OFF, the
temperature will stabilize with a steady state
deviation. or droop. between the setpoint and the
actual temperature. Carefully note whether or not
there are regular cycles or oscillations in this
temperature by observing the measurement on the
display. (An oscillation may be as long as 30
minutes).

The tuning procedure is easicr to follow if you use a
recorder to monitor the process temperature.

desired.
RRIMARY
4 SET POINT A
a a
3 3
= => ¥
TIME >

Divide PB by 2 is
you observe this.

PRIMARY
PRIMARY SET POINT
SET POINT % 4 n {'\ m
i \VARY
<=
cont.
TIME > TIME >
This is close to Multiply PB by 2 if .
perfect tuning. you observe this.
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TUNING YOUR TEMPERATURE CONTROLLER (cont.)

4. Il there are no regular oscillations in the temperature., 9. You have now completed all the necessary
divide the PB by 2 (sce Figure 1). Allow the process to measurements to obtain optimum performance from the
stabilize and check for temperature oscillations. If Controlier. Only two more adjustments arc required --
there are still no oscillations, divide the PB by 2 again. RATE and RESET.
Repeat until cycles or oscillations are obtained. 10.  Using the oscillation time measured in Step 7. calculate
Proceed to Step 3. the value for RESET in repeats per minutes as follows:
If oscillations are observed immediately. multiply the PB
by 2. Observe the resulting temperature for several RESET= 8~ |
minutes. if the oscillations continue. increase the PB by 5 To:
factors of 2 until the oscillations stop. Where To = Oscillation Time in Minutes.
5. The PB is now very near its critical setting. Carefully OR Use Nomogram 1l (See Figure 5):
increase or decrease the PB setting until cycles or TEATPIRSTURE ONCLT TIE N NN CTES
oscillations just appear in the temperature recording. 0" c: ©3 . A a oz 1 /A
I no oscillations occur in the process temeprature cven [L“‘ "{, — i !3“ e .1. - !{“ .! I. - 11' 1:111
at the minimum PB setting of 1%, skip Steps 6 through 20 W s 2 * €50230C20 gvoNec: o¢reces
11 below and proceed to paragraph B. CORREZ® SESE” SETTMS 14 REPEATS PER NG
6. Recad the steady-state deviation, or droop. between :
setpoint and actual temperature with the “critical” PB Figure 5. Nomogram it
setting you have achicved. (Because the temperature is Enter the value for RESET 1.
cycling abit. use the average temperature.)
7. Measure the oscillation time. in minutes. between 1. Again using the oscillatign-fiote measured in Step 7.
neighboring peaks or valleys (see Figure 2). This is calculate the value for RATE in minutes as follows:
most easily accomplished with a chart recorder. but a
mcasurement ¢an be read at one minute intervals to RATE =To
obtain the timing. 10:
= | PAALAEY 51T BOMT \ Where to = Oscillation Time
2 ; WLASURL Twis TEME OR Use®ombdgram i (See Figure 6)
- meatast _4‘ f [} S0 ERATURE CYELE TISE IN MINUTES
~nt s ~a. I i VI [E T . 9 ~ ~
DECSEEst R T AR B T I I R TTN T PEese
S1aRYyYs TIME 001 {[OB2 00 01 02 053 * z 3 & 5

CORRECT AATE SITTING M NUNUTE

"

Figure 2. Oscillation Time

. . . Figure 6. Nomogram il
8. Now. increase the PB sctting until the temperature

deviation. or droop. increases 65%. 'nter this value for Rate 1.
The desired final temperature deviation can be
calculated by multiplying the initial temperature 12. If overshoot occurred. it can be climinated by
deviation achieved with the CRITICAL PB setting(bs decreasing the RESET time. When changes are made
1.65 (see Figure 3) or by use of the convenicn} in the RESET value. a corresponding change should also
Nomogram (sce Figure 4). Try several trigl-and<error be made in the RATE adjustment so that the RATE
settings of the PB control until the desired(final value is equal t:
temperature deviation is achieved.
RATE = 1 :
cd PAIMARY SF1 POINT Y ¥ . . 6 x Reset Value
s ie. ifreset = 2 RIM, the
= RATE =0.08 min.
crinicaee DEVILTION ~ 165 . TimMP
gy VRTRTE L SVATONIR 3 Several setpoint changes and consequent RESET and
S1ARTUP TIME RATE time adjustments may be required to obtain the
: proper balance between "RESPONSE TIME™ w0 a
Figure 3. Calculating Final Temperature Deviation system upset and “SETTLING TIME™. In general. fast
response is accompanicd by larger overshoot and
consequently shorter time for the process to “SETTLE
TEMPERATURE DEVIATION WITH OUT™. Conversely, if the response is slower, the
y CRITICALPE, SETTING process tends to slide into the final vatue with the little
(1?3.;9:.;“ N, . ] 16 1% 6 3C 2050 0 00 of ne o\'e{shopl‘ T!ve requirements of the system diclate
oo e BRIl | ST | gl which action is desired.
e 53 L LTI N R % abse’ T oo rie 14. When satistactory tuning has been achieved. the cycle
1 I’y FINAL TEMPERATURE DEVIATION = 1.65 time ;hc)u!d b_e increased'm save contactor Iifc (applics
DEVIATION WITH CRITICAL PB. SETTING 1o units with time proportioning outputs only (TPRI).
) Increase the cycle time as much as possible without
causing oscillations in the measurement duc 1o load
Figure 4. Nomogram | cycling.
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TUNING YOUR TEMPERATURE CONTROLLER (cont.)

B. TUNING PROCEDURE WHEN NO
OSCH.LLATIONS ARE OBSERVED

1. Measure the steadv-state deviation, or droop, between

sctpoint and actual temperature with minimum PB

setting.

Increase the PB sctting until the temperature deviation

idroop} increases 65%. Nomogram | (sce Figure 4)

provides @ convenient method ol caleulating the desired

tinal temperature deviation

3. Serthe RESET 1 to a high value (10 R/M). Set the
RATE | to a corresponding value (0.02 MIN). At this
point. the measurement should stabilize at the sctpoint
temperature due 1o reset action.
Since we were not able to determine a cnitical
oscillation time, the eptimum settings of the reset and
rate adjustments must be determined by trial and crror.
After the temperature has stabilized at setpoint.
ncrease the setpoint temperature setting by 10 degrees
Observe the overshoot associated with the rise in actual
temperature. Then seturn the setpoint settings to its
original value and again obscrve the overshouot
associated with the actual temperature change.
Excessive oversheot implies that the RESET and‘or
RATE value are set too high. Overdamped response
(no overshoot) implies that the RCSET and/or RATE
value are set oo low. Reler to Figure 7. Where
improved performance is required, change one tuning
parameter at a time and observe its effect on
performance when the setpoint is changed. Make
incremental changes in the parameter until the
performance is optimized.
When satistactory tuning has been achiesed, the cycle
time should be increased to save contactor lifc (applies
1o units with time proportioning outputs only (TPRI)).
Increase the cycle time as much as possible without
causing vscillations in the measurement due W load
cycling.

[

RESET OR RATE TOO HIGH

Co TUNING THE PRIMARY OULRUT FOR
COOLING CONTROL

L he same procedure is used as,defined for heating. The
process should he run at 2 selpoipt that requires conling
control before the tempedatdre will stabilize.

D. SIMPLIFIED TENNG PROCEDURE FOR PID
CONTROLCERS

The followifig feocedure is a graphical techmque of
analvzing a@udcess response curve to a step input, [t is
muchegasier with a strip chart recorder reading the process
variahleMPV)

I/ Starting trom a cold start (PV at ambient), apply full
power to the process without the controller in the leop,
i.e.. open loop. Record this starting time.

[N

After some delay {for heat 1o reach the sensor). the PV
will stan to rise. After more of a defay. the PV will
reach a maximum rate of change (slope). Record the

time that this maximum slope occurs, and the PV at which
it occurs. Record the maximum slope in degrees per minute.

Turn ofT system power.

3. Draw aline from the point of maximum slope back to
the ambient temperature axis to obtain the lumped
svatem time delay 1'd (see Figure 8). The time delay
may also be obtained by the equation:

Id umeto max slope - (PV at mas. <lope - Ambient)ymax

slope

4. Apply the following equations to yield the PID
paramaeters:
Pr Band = Td x max slope x  100Uspan = % of span
Reset = i 0d resetsimmute
Rate =03 xTd minutes

5 Restart the system and bring the process to setpoint with
the controlier in the Joop and observe response. If the
response has too much overshoot. or is oscillating, phen
the PID parameters can be changed (slightly, one‘ag a
time. and observing process response) | the folfowing
dircctions:

Widen the proportional band, lower the Resétvilue.
and mcrease the Rate value,

[xample:

Ihe chart recording in Figure 8 was obtdiped by applying
tull power to an oven. The chary/sgales are 10°F/cm.
and 5 minfem. The controli€prange is 100 - 600°F, or a
spun of S00°1

Maximun stope - 18°/S midutey

3 6°F'mintgs

Tz delay = Td = approximately”T minutes

Propormonal Band = Cafiputes x 36°F‘minutes x 100/500°T -

S

Reset D47 Gumites  0.00 rescts/minune

Rate O Wy 7 minutes - 28 mimtes

RESET OR RATE TOO LOW.
Figure 7. Setting RESET and/or RATE

PV

18°F
{
Smins
— Ty —
To TIME

Figure 8. System Time Delay
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PLANT ENGINEERS GUIDE
TO TUNING YOUR TEMPERATURE CONTROLLER

THERE ARE MANY TUNING METHODS USED TO TUNE A DIGITAL PID
CONTROLLER, HOWEVER MOST IF NOT ALL METHODS USE A SIMILAR
TRIAL AND ERROR PROCEDURE. WE HAVE FOUND THAT THE FOLLOWING
METHODS OF TUNING GENERALLY ACHIEVE THE MAXIMUM RESULTS,

I.  Manual Tuning Method:
1. Cycle Time - Time Proportioning Qutputs
A. Adjusting the cycle time affects instrument operation

1. Shorter Cycle Time
a. More accurate control
b. Shorter life span of electro-mechanical components

2. Longer Cycle Time
a. Less control accuracy
b. Longer life span of electro-mechanical components

19

. Proportional Bandwidth

A. Proportional Bandwidth is the inverse of gain.
Increased Bandwidth = Decreased Gain

B. Increase the Proportional Bandwidth if:
I. The process overshoots excessively.
2. The process oscillates excessively.

C. Decrease the Proportional Bandwidth if:
1. The process responds slowly
2. The process fails to reach setpoinf

. Add Automatic Reset-
A. Increase the Automatic Reset ifisfeps of .2 repeats per minute until the process becomes unstable, then
decrease until stability is restdred.
B. Be sure to allow sufficient\titive for the process and the instrument 10 react.

)

4. Rate Adjustment
A. Rate can cause progess instability. Typically add Rate as 1/10th of the automatic reset value.
B. Decrease rate if*
1. The proegss overshoots/undershoots
2. If the'process oscillates excessively

wn

. Manua] Resgt
A _Afier making all other adjustments, use if an offset exists between the setpoint and the process variable.
BN the process is:
1. Below setpoint use a positive Manual Reset value equal to the difference.
2. Above the setpoint use a negative Manual reset value equal to the difference.
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II. SYSTEMATIC TUNING METHOD:

9

(93]

10.

Proportional output control may require the adjustment (tuning) of the PID and other related parameters. This
provides a means for the instrument’s control algorithm to be adjusted to meet specific application requirements.

Changes in tuning parameters should be made one at a time.

After making any changes in tuning parameters, a disturbance should be introduced into the process so that the
process reaction may be observed. This process reaction. or recovery. will tell whether the tuning parameters
provide the desired control. 1t is usually easiest to make a step change in setpoint to introduce this
disturbance.

The change in setpoint, or disturbance, referenced above should be large enough to cause an obseryable deviation
of process from setpoint. However. this change should not be so large that it will cause the coptrgller output to
proceed to either extreme limit.

Controller tuning for optimal control is not hard and fast, BE PATIENT. The process witlgake a certain amount
of time to react to the setpoint changes during tuning. The amount of time depends upof the specific process,
however, a period of 8 tol2 minutes should be allowed between changes. The impoftant thing to remember is to
allow the process to react completely. do not rush through tuning of the contraller, if the complete process
reaction is not observed, optimum control may never be achieved.

Time Proportioning control output(s) require(s) the cycle time to be adjlisted for the application. Short cycle times
typically result in the most accurate process control, but will cause ie\gtfickest wear out of any mechanical
components.

Leave all other tuning parameters (except for the alarm settin@sy, If used) at the factory default scttings. Obtain the
best possible process reaction by adjusting the Proportion@l Bandwidth Parameter. The setting that achieves the
best response for the process should be left in the contréllerprogramming.

If there are to be no setpoint or load changes in @ process, the Proportional Band adjustment may be all that is
necessary for proper control. If an offset still gxists{(the process does not settle out at setpoint with the best
possible proportional band adjustment) MagiaReset may be added to eliminate this offset.

Auto Reset may be added to eliminatg0ffsets and improve response to setpoint and load changes. Increase Auto
Reset from 0 to 0.2 increments. Start\with a small amount. Increase this increment if there is no apparent
reaction. Remember to allow the ‘grgcess 8 to 12 minutes to react.

If necessary, Rate may be added.Rate is a dynamic tuning parameter. Rate may be required to compensate for
process lags or to help jnhibit reset windup when a large amount of Auto Reset (4 or 5 repeats per minute) is
being used.

Controlier tunjng is-not hard and fast. [t may be necessary to adjust the tuning parameters over a period of time to
obtain optimal tontrol of the process.

cont.
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I ZIEGLER NICHOLS TUNING METHOD:

This procedure has been determined empirically to yield 174 amplitude decay tuning parameters that are determined by
watching the system in a sustained oscillation and then using these values from this sustained oscillation to calculate
ideal parameters.

Determining Ultimate Proportional Band and Ultimate Time Period

(9% )

Set Manual Reset rSet to 0.0, set ArSt to 0.0 and set rALE 10 0.0
Enter the Control mode of operation. observe the process reaction.

Set the Proportional Band (PB) at 100 and upset the process and observe the response. Qfie@dsy method for
imposing the upset is to move the setpoint for a few seconds and then return it to its gFiginal value.

Achieve a response curve similar to the sustained oscillation (curve C), this is the Ulfimate Proportional
Band (UPB) and Ultimate Time Period (UTP).

A) If the response curve from step 3 does not damp out, as in Curye A)from the drawing, the PB is too
low. The PB should be increased and step 3 repeated.

B) If the response in step 3 damps out, the PB is too high. THe BB should be decreased and step 3
repeated.

These values obtained for Ultimate Proportional Band (UPB) and U{umate Time Period (UTP) are used to calculate
ideal P, PL. PD. PID tuning parameters using the following Ziegler*Nichols equations:

Proportional only control (P) -

P (Pb) = 2 x UPB (degrees or units)

Proportional plus automatic reset (P1) -

P (Pb) = 2.2 x UPB (degrees or units)

I(ArSt) = 1.2/ UTP (repeats pghminute)

Proportional plus derivative (o fate) (PD) -

P (Pb) = 1.7 x URB (degrees or units)

D (rAtE) = UTIPY 8 (minutes)

Proportional plfiS\atitomatic reset plus derivative (P1D)

P (Pb) =71.7 x UPB (degrees or units)

I0ATSE) = 2 / UTP (repeats per minute)

D (rAtE) = UTP/ 8 (minutes)

METHOD CONTINUED ON NEXT PAGE
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ZIEGLER NICHOLS METHOD (CONTINUED)

It an overdamped response is desired, multiply the proportional band by two.

-—

Period

C

Curve A : unstable
Curve B : stable

Curve C : continuously cycling,

ultimate PB and period

IV.AUTO-TUNE METHOD:

The Auto Tune function will select the tuning paraificters for a proportional control heating application assigned to
Output 1. For the Auto Tune to properly calculate thefw€ mode parameters, the Program and Tune mode parameters listed

below must be correctly selected.

PROGRAM MODELARAMETERS THAT AFFECT AUTO TUNING:
1. Output | outl must be set tor proportioning reverse (heating) output action.

2. Output | upper limit o 1fINCAW be used to limit the maximum heating output percentage. This will alfect the

process response cunpe wsed to caiculate the tuning parameters. If overshooting or Er56 occurs, reducing the
maximum output pereeniage may be necessary.

3 Qutput | loyerNimit ol .. can be used to select a minimum output value. The instrument can be directed to
output thissainimum value if' the Auto Tune aborts (fails) by use of the Auto Tune Abort Aao option.

4. Oup'@out2 can not be selected as time or current proportioning reverse. [ outl = 7. then out2 must be 7.
Oui2 niav be used for direct cooling action.

MNAuto Tune can only be initiated when Setpoint Contiguration SPC is 0, 1, 2, 3 and SP1 is active. In other

words. when SP2 or remote setpoint is active, Auto Tune can not be initiated and the AUTO TUNE key is
ignored. [f SPC is 4. Auto Tune can not be initiated.

6. The Auto Tune will not function if the Setpoint Ramp Rate is selected other than 0.0.
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AUTO-TUNE METHOD (CONTINUED)

7. The Auto Tune Deviation upper limit Adul. serves 2 functions: (which depend upon the Auto Tune Select
option parameter selected.)

A. If the Auto Tune Select option Aso = 0, then the process value (temperature) must be less than the
setpoint value minus the Adul. value in order for the Auto Tune to function. Auto Tune will not function it the
PV > SP - Adul. Example: if PV = 200. SP = 230 and Adul. = 50, the Auto Tune will not function.
B. If Aso = | and the process value is greater than the setpoint value minus Adul. the heating out! coptrol
output will be turned off when the AUTO TUNE key is pressed. When the process value drops below
the setpoint value minus the Adul. value, the heating control output will be turned on so the Aute Ttme
function can begin.

Note: [n order for Adul. to have an effect on Auto Tune, the AduL value must be greater than 20 degrees or
5% of the setpoint value, whichever is greater, initiating the Auto Tune function.

8. Auto Tune Deviation lower limit AdLL:

A. If AdLL = 0 when the Auto Tune key is pressed the Auto Tune process resgofise calculations will begin
when the process value reaches the point 1/2 way between the setpoint €alu€ and the process value at

the time  when the AUTO TUNE key was pressed. Example: If SP = 12006and PV = 400, then the
response calculations will be considered when the PV > 800.
B. If AdLL > 0, when the Auto Tune key is pressed, the Auto Tung-pfecess response calculations will begin
when the process value rises above the point that is the result of subtgdcting 1/2 of the Adl 1. value from the
setpoint value.

9. Auto Tune setpoint upper limit ASul. sets a maximum setp@init timit over which the auto tune will not
initiate. Typically selected at application maximum setpoit-value plus 10%.

10. Auto Tune setpoint lower limit ASLL sets a mipin{um*Setpoint limit under which the Auto Tune will not
work. ASLL must be lower than ASul.

11. The Controi Response Criteria CrC is usedp Select the desired type of control response for the process.
Selecting 1.0 will provide good responsgtg system upsets but may allow overshooting of the setpoint. Selecting
a value of 2.0 may result in a slow regpaiise to system upsets but provide a stable process control. Selecting values
between 1.0 and 2.0 will result in process control somewhere between the two extremes described. Actual
process response will depend uponthe application.

12. Control algorithm choice CAQC allows selection of the type of control that best suits the process. For example.
if the process acts a littl¢ tnstable after Auto Tuning with PID selected, changing to the CAC Pl and re-Auto
Tuning may imprave(process stability.

13. Auto Tune abgptdption Aao is used to select what the controller will do if the Auto Tune function can not
complete. Sefecuthe Aao parameter code that is best for your application.

14. Auto Tepedime limit Atl. selects a time limit that will cause the Auto Tune to abort if the process response
calculdbtions have not been completed. Start at 0. no time limit, if unfamiliar with the process reaction time
nebded.

'S, _The Auto Tune on demand Aso parameter, if selected as 0, will disable the Auto Tune function when the
process variable is within the AdulL value below setpoint. If Aso is selected as 1, the Auto Tune will work
when the process variable is within the Adul. value below setpoint as described in number 6 previouslv.
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AUTO-TUNE METHOD (CONTINUED)

TUNE MODE:
1. Manual Reset rSt should be set to 0 when performing the initial Auto Tune. This parameter may be adjusted
later, if desired.

8]

. Cycle Time for Output | Cti may need to be adjusted when using time proportioning control. Typically the
lowest cycle time settings result in the smoothest process control. However, low cycle time will reduce the
life of mechanical relays. For motor modulation control, the cycle time setting must be the stroke time of the
motor. Adjusting the cycle time affects the instrument operation. Shorter cycle time causes more accurate
control and shorter life span of electro-mechanical components. Longer cycle time causes less controhaceuracy
and longer life span of electro-mechanical components.

3. First Output Position deviation from setpoint FoP should be set to 0 when performing theAitial Auto Tune.
This may be adjusted later. if desired.

4. Second Output Position deviation from setpoint SoP, depending upon the applicatjoiiahay affect the process
control response curve that is used by the Auto Tune calculations. Set SoP to 0ayhlen performing Auto
Tune.

AUTO TUNE OPERATION:
I. Select the Program and Tune mode parameters as necessary for the applieation as described in this section.

9

. Use the UP or DOWN Kkey to select the setpoint | value for thedapplication.
3. Press the AUTO TUNE key.

4. The lower display will show Atun to indicate that the\Auto Tune function is operating. When the Auto Tune
function is complete, Atun will not be displayged!

5. If you wish to abort (stop) the Auto Tune. pressthe AUTO TUNE key once more. This will cause Er58 to be
displayed and the controller will operatg\as'selected by the Aao parameter.

6. For optimum control, some applicatiods’may require manual adjustments of the Tune mode parameters.

7. When the Auto Tune functiofifias‘\completed and the process control is satisfactory, you may wish to disable
the Auto Tune function and(the*Tune mode to prevent inadvertent changes to the tuning parameters.
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COMPLETE AND HANDY TROUBLE SHOOTING GUIDE

FOR DIGITAL TEMPERATURE CONTROLLERS

Message

When does it occur?

What to do:

DEFAULTS

Whenever the memory is cleared and all
parameters revert to factory default
settings. This may be done by purposely
clearing the memory or when the unit is
powered up for the first time or if the
software version is changed.

Entering the set up mode will
clear the message. If due o
something other than the user
purposely clearing the
memory. call CAPP for
assistance, 800-356-8000.

LOST CAL

Indicates that the calibration data has
becn lost. Occurs when there is a total
wipeout of the memory.

Should never happen. MuSt
correct the situation agd
recilibrate, Call CAPEYor
assistance, §00.356-8000.

PV UNDER/

When the process variable value travels
outside the boundaries of the instrument

May not nced40 do anything.
May want 16 check the
transmit€ydccuracy and

been lost or has traveled well outside the
range.

PV OVER span. Does not apply to thermocouple or checlid sce if range of

RT1Y inputs, fransmitter matches the range

ofithe controller.

When the controller senses a lost process Check wiring and sensor /
LOST PV variable signal or the input signal travels transmitter.

well beyond the instrument span.

When the remote setpoint is in use and
LOST RSP the controller senses that the signal has Check wiring and remote

setpoint source.

COMNM SHED

When the communnications is lost for
longer than the communications shed
time.

Check communications
wiring, etc. To clear message.
must make on auto / manual
change.

ROM FERROR

On power up a problem ith tH€ ROM is
detected. This is a fatal cerorand
requires a EPROM,change. Controller
locks up until fixed!

CONSULT CAPP,
800-356-8000.

OUT1/CONF

Upon powdr up. controller senses that the

Must power down and install
correct module combination
or must reconfigure the

OUT2/CONE modules/needed for control as determined controller to match the current
by‘spftware configuration aren't present. module combination. Necd to
press ACK key before
entering configuration.
LOST F/B If the slidewire feedback is sensed to be Check the slidewire wiring.
lost.
LOSECIC If the cold junction is sensed to be lost. CONSULT CAPP
800-356-800{).
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COMPLETE AND HANDY TROUBLE SHOQTING GUIDE
FOR DIGITAL TEMPERATURE CONTROLLERS (cont.)

Symptom Problem Solution
Display will not DEfECtive POWET SOUTCE...cuvevererennrrireririierenens e siress s s essne s ensannse Check power source and wiring

light up IMPIOPCE WiTINE. o eirieeecreteniert ettt st e nens Correct wiring
Blown in-line fuse... .. Check wiring, replace fuse
Unit not inserted in case properly. Remove unit from case and

reinsert properly
Improper/lost PV
reading

* Yoltage/current

Input jumper selection improperly set Move jumper to proper location

Input range improperly selected in SOfWare.....ooovvininineciecenenee Select proper range

ReEVErse POlarity..cuieiiiniinnsiessisssaeesisasisesseosss Check and correet séasor wiring

If controller powered. improperly wired .. Check and coffect=tviring

Loop power module not installed.......veniiinciniiiiiene Install modBlc

Defective ranSmitler ... rerrieeereieeiiisenes st ssisasne st s ssesnaes Replaee tegfismitter

Transmitter Signal OUt Of FANEC.....c.oeciiieiieesiinisisieisieissie e sisesronsans Select\proper range in software
* Thermocouple Defective thermocouple..... e Replace thermocouple

Input jumper selection improperly set... S€lect proper input
Wrong TC type sclected in SOMWarc....eevvvvvvecreereeinec g 00N Select proper thermocouple type

in software

Improper wiring .. Wire properly

*RTD Defective RTDu.cvviiciiineeicinnierine@funs e e Replace RTD
Input jumper selection impropery selo. . 8B Do, Move jumper connector to proper
location
[IMPIOPETr WIlINZ.covveessssscearsesemrssiosisisenssns Mfesthorsressassissrassrassusssanssssassos Wire properly
No control output Output moduie not installed.........omeBud e Install proper output modules
Output wiring and module location do' N0t Check and correct wiring or
match module location
If SSR. SSR Drive or Millamip output, jumper......vvicencncrnnne. Set jumper connector to proper
J1, 32, and J3 are not seyproperly location
Software configurgtion does not MatCh.......eceiiiirieniieneeerernenes Reconfigure software to maich
hardware hardware
PID values/MONSEL Properly.......coiviciiniisneerisiieisisessssirsessnissssessessonsss Set PID values properly
Cannot switch to Input s¢nsersignal is not connected or valid...oeeeecinceciiccececcnnn. See "PV LOST" message
auto control
Erratic display Resetiing section due 10 electrical ROISE 0N veiverniirecencssinieecanacnes Filter power line
powerline
PID values not sel properly.......omersrensscsinssonsses .. Retune controller
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COMPLETE ENGINEERS DICTIONARY ON
PROCESS INSTRUMENTATION TERMS

adaptive control: Control in which automatic means are
used to change the type or influence {or both) of control
parameters in such a way as to improve the performance of the
control system.

auto tune: A component function which continuously
monitors the process and natural disturbances and makes
adjustments in the tuning parameters to compensate or
improve the performance of the control system.

alarm: A condition. gencrated by a controller. indicating
that the process has cxceeded or fallen below the set or limit
point.

alarm, band: A type of alarm set up where a band is created
around the control setpoint.

alarm, deviation: An alarm similar to a band alarm except it
only creates a band on one side of the alarm setpoint.

alarm, low process variable: A type of alarm that is set up
to occur when the process variable goes below the alarm
setpoint.

alarm. high process variable: A type of alarm that is set up
to occur when the process variable goes above the alarm
setpoint.

alarm. manual: A type of alarm sct up to occur when the
controller is put into manual mode of operation.

alarm, power up: A type of alarm that determines alagm
condition on power up of the controller.

alarm, rate-of-change: A type of alarm setup=t0 occur when
there is an excessive change in the process variable (PV)
value.

baud rate: Any of the standard Jfagsmyssion rates for
sending or recciving binary codedvdata.

bezel: The flat portion sufrotinding the face of the controller,
which holds the keys and)display.

bump: A suddef incfease in the output power initiated by
the controller jfidorder to determine the system response
during a selfitun€ procedure.

binary.eoded decimal (BCD): A notation in which the
individual decimal digits are represented by a group of
binary bits. e.g.. in the 8-4-2-1 coded decimal notation each
degimal digit is represented by four binary bits.

calibration: The act of adjustment or verification of the
controller unit by comparison of the unit’s reading and
standards of known accuracy and stability.

cascade control: Control in which the output of one
controller is the setpoint for another controller.

closed loop: Control system that has a sensing device for
process variable feedback.

cold junction: Point of connection betweenythermocouple
metals and the clectronic instrument.

configuration: Also called “set up”Yscl€etion of hardware
devices and software routines that {fffigtion together.

cold junction compensation: gEleetronic means used to
compensate for the eftect of température at the cold junction.

contact: In hardware. §8¢f"0f conductors that can be brought
into contact by electfom®chanical action and thereby produce
switching. In soffware! a symbolic set of points whose open
or closed condifign”depends on the logic status assigned to
them by intetnall or external conditions.

controlta€tion: The slope of the output of the instrument in
referénce to the input. e.g.. direet output increases on rise of
input) *Tvpical cooling response or reverse output decreases
onFisc of input (typical heating response).

control action, derivative (rate) (D): The part of the control
algorithm that reacts to rate of change of the process variable.

control action. integral (reset) (1): The part of the control
algorithm that reacts to offset between sctpoint and process
variable.

control action, proportional (P); Control action in which
there is a continuous lincar relation between the output and
the input.

control action, proportional plus derivative (PD): A
control algorithin that provides proportional control with
the addition of derivative action to compensate for rapid
changes in process variable.

control action, proportional plus integral (P1): A control
algorithm that provides proportional control with the
addition of integral action to compensate for offsets between
setpoint and process variable.

control action. proportional plus integral plus derivative
(PID): A control algorithm that provides proportional
control with both integral and derivative action.

control. adaptive: (sec adaptive control)
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control algorithm: A mathematical representation of the
control action to be performed.

control, cascade: (sce cascade control)

control output: The end product which is at some desired
value that is the result of having been processed or
manipulated.

control mode, automatic: A user selected method of
operation where the controller determines the control output,

control mode, manual: A user selected method of operation
where the operator determines the control output.

control parameters: Uscr defined values that specify how
the process is to be controfled.

controlled variable: A process variable which is to be
controlled at some desired value by means of manipulating
another process variable.

CRC (cyclic redundancy check): An error checking
technique in which a checking number is generated by taking
the remainder after dividing all the bits in a block (in serial
form) by a predetermined hinary number.

CSA: Acronym for Canadian Standards Association.

cycle time: The time necessary to complete a full ON-
through-OFF period in a time proportioning control system.

dampin: The decrease in amplitude of an oscillation due to
the dissipation of encrgy.

damped, 1/4 amplitude: The loss of one-quarter of the:
amount of amplitude with every oscillation.

dead band: A temperature band between heating and
cooling functions: the range through which an input €ag be
varied without initiating observable change in oufput:

dead time: The interval of time between initiatigu' of an
input change or stimulus and the start of tife wesulting
observable response.

default settings: Parameters selcetiopy that have been made
at the factory.

derivative: Anticipatory attion that senses the rate of change
of tempature. and compebsates to minimize overshoot and
undershoot.  Also “rdtels

derivative action:\(Sec control action. derivative)

deviation; The difference between the value of the controlied
variablg Bpd the value at which it is being controlled.

digifal input: A term used to indicate the status of a dry
contdct: also called “gate™.

DIN: Decutsche Industrial Norms, a German agency that sets
standard for engineering units and dimensions.

display, Ist: The top. largest display of controller lace that is
used to display the process variable value.

display. 2nd: The middle display of the controller face used
to indicate: Operation Mode—sctpoint, deviation or
output.; Tuning and Set Up Mode—parameter or parameter
menu.

display, 3rd: The bottom display of the controller face that is
used to indicate:

Operation Mode—alarm or error message: Tuning of’ Set up
Mode—the value or choice of the parameter.

disturbance: An undesired change that takes plac€igha
process that tends to affect adverscly the value ofja‘eontrolled
variable.

duty cycle: Percentage of “load ON tim€™yelative to total
cycle time.

earth ground: A terminal used 10£1sure. by means of a
special connection. the groundwr@) (earthing) of pari of the
controller.

engineering unit: Tems,0f data measurement such as degrees
Celsius. poinds. gramstic.

feedback: Proe€ss signal used in control as a measure of
response to ‘epntrol action: the part of a closed-loop system
which qutomatically brings back information about the
conditigivunder control.

RMj“Factory Mutual Research Corporation: an organization
which sets safety standards.

gain: The ratio of the change in output to the change in
input which caused it.

heat/cool control: Control method where the temperature of
the end product is maintained by controlling two final
clements using two outputs.

hysteresis: In ON/OFF control, the temperature change
necessary to change the output from full ON to full OFF.

hunting: Oscillation or fluctuation of process temperature
between setpoint and process variable.

icons: Indicators on the face of the controller.

input: Process variable information being supplied to the
instrument.

integral: Control action that automatically eliminates offset,
or “drop”. between setpoint and actual process temperature.
Also “reset.”

cont.
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isolation: Electrical separation of sensor from high voltage
circuitry.  Allows for application of grounded or ungrounded
sensing clement.

offset: Adjustment to actual input temperature and to the
temperature values the controller uses for display and
control.

JIS: Japanese Industrial Standards. Also Japanese Industrial
Standards Committee (JISC). Establishes standards on
cquipment and components.

jumper: A wire that connects or by passes a portion of a
circuit on the printed circuit board.

jumper connectors: The connecting device that straddles a
jumper to connect or bypass a portion of a circuit on a printed
circuit board.

linearization: A function used to automatically lincarize a
non-linear signal. either from thermocouple or RTD
temperature sensors. through the use of look up tables. The
relationship that exists between two variabies when the ratio
of the value of one variable to the corresponding value of the
other is constant over an entire range of possibilities.

linearization, custom: User-definable linearization.

linearization. square root: A function used to linearize a
non-linear signal corresponding to the flow being measured
by tlow transmitters.

load line out: A start up output value which is to bring
initial output closer to actual steady state output.

loop power: An internal 24-volt current limited power
supply used to power 2 or 4 wire transmitter on the inptiy of
the controller.

load: The demand for input to a process.

low pass input filter: A method to block fast acting signals
(tyvpically noise). while allowing slow, actiflg signals (actual
process variable) to pass.

manipulated variabie: A gquantity’or condition which is
varied so as to change the wdlye=of the controlled variable.
(sce also control output)

mechanical relay: (see,relay)

menu: (sce mgayd block)

menu block; “\Groups of parameters arranged in the software.
micpocontroller: A large scale integrated circuit that has all
thestunction of a computer. including memory and
input/output systems.

NEMA 4X: A National Electrical Manufacturers

Association standard for specifying a product’s resistance to
water and corrosion.

normally open: A switched output (i.e.. refay. etc.) whose
unpowered state has no connection.

normally closed: A switched output (i.c.. relay) whose
unpowcred state provides conncction.

noise: An unwanted component of a signal or variable.

noise band: A measurement of the amount of random process

“noise” affecting the measurement of the process variable,

offset: The difference in temperature between the sdipoint
and the actual process temperature.

ON/OFF control: Control of temperatur¢ aboUt a setpoint by
turning the output full ON below scipoimtiand full OFF
above setpoint in the heat mode.

open loop: Control system with nb sensory feedback.

optimization: The act of=cofitfolling a process at its maximum
possible level of perfomnee. usually as expressed in
cconomic terms.

output modulesy Wlug in devices that provide power
handling to cnahje process control. These modules are either
binary (onfoff) such as a relay. or analog (continuously
variabled, “for current loop control.

output: Action in response to difference between setpoint
and*process variable.

overshoot: Condition where temperature exceeds setpoint
due to initial power up or process chinges.

P control: Proportioning control.

parameter(s): A user-defined variable that specifics how a
particular function in the controller will operate.

PD control: Proportioning control with rate action.
Pl control: Proportioning control with auto-resct.
PID control: Proportioning control with auto-resct and rate.

pretune algorithm: A method by which the controller
initiates an output value change. monitors the manner of the
corresponding process variable change. and then determines
the appropriate PID control parameters.

position propertioning: A type of control output that
utilizes two relays to control an electric motorized actuator.

primary loop: The outer loop in a cascade system.
process variable: [In the treatment of material. any
characteristic or measurabie attribute whose value changes
with changes in prevailing conditions. Common variables
are level. pressure and temperature.

proportional band: The change in input required to produce
a full range change in output due to proportional control
action.
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ramping: (see setpoint, ramping)

rate: An action that senses the rate of change of
temperature and compensates to minimize overshool.  Also
= derivative ™

rate action: The derivative function ot a controller.

rate time: The time interval over which the system
temperature is sampled for the derivative function.

regulate: The act of maintaining a controlled variable at or
near its setpoint in the face of load disturbances.

reluy (mechanical): An clectromechanical device that
completes or interrupts a circuit by physically moving
clectrical contacts into contact with cach other.

relay (solid state): A solid state switching device which
completes or interrupts a circuit electrically with no moving
parts.

reset: Control action that sutomatically eliminates ofiset. or
~droop”. between setpoint and actual process lemperature.
Also ~integral™

reset term: (see reset)

RTD: Resistance Temperature Detector. Resistive sensing
device displaying resistance versus temperature
characteristics.  Displays positive temperature coefficient.

relative gain: An open-loop gain determined with all other
manipulated variables constant. divided by the same gain
determined with all other controlled variables constant.

retransmission: a feature which allows the transmission of a
mittiamp signal corresponding to the process variable. targlt
setpoint or actual setpoint to another devices, typically @
chart recorder.

sample interval: The time interval between measyréments or
observations of a variable.

secondary loop: The inner loop of a cascade/System.

self tune: A method of automatjcally alculating and
inserting optimum PID parametgri\by’testing system
response and timing.

serial communicationg: “khe stnding or recciving of binary
coded data to a supepyisory device such as a personal
computer of programnigble logic controller.

setpoint: An ifpit variable which sets the desired value of a
controlled arfable.

setpain{h\actual: The desired value of a controlled variable
g, the/controller is currently actin upon.

setpoint, deviation from: The number of units differcnce
hetween the current process variable and the setpoint.

setpoint, ramping: A setpoint which is determined by the
ramp function of the controlier where over time the controller
variable reaches a desired value.

setpoint, target: The end point of the ramp function,

set up: Also called contiguration, selection of hardware
devices and software routines that function together.

sheds: In serial communications. when the signal is lost.

slidewire position proportioning: An output algorithg thf
utilizes a slidewire feedback signal to determine theyactual
position of the actuator being controller.

solid state relay: (sce rclay. solid state)

SSR drive: A.D.C. on/off signal outputsfog tontrolling a
solid state relay.

staged outputs: The sct up of t§@ analog outputs. where one
analog output varies its signalleveT a portion of the PID
output range, and the secofddMaffalog output then varies its
signal over the remaindefdf*the P1D output range.

static discharge: Waodgsirable current resulting form the
discharge of clectrostatic energy.

station addreéss” The unique identificr assigned to a device
for comnftytations.

thermoeouple: Temperature sensing device that is
ganstructed of two dissimilar metals wherein a measurable,
predictable voltage is generated corresponding to
[émperature.

thermocouple break protection: Fail-safe operation that
assures desired output upon an open thermocouple
condition.

thermocouple upscale burnout ( A ): Jumper position that
determines whether, when a thermocouple fails, its output is
replaced by a millivoltage which will match the
thermocouple’s maximum value. The jumper connector
should be placed in the TC A position.

thermocouple downscale burnout (W ): Jumper position that
determines whether. when a thermocouple fails. its output is
replaced by a millivoltage which will match the
thermocouple’s minimum value. The jumper connector
should be placed in the 1°C ¥ position.

three mode control: (Sce control action PID}
time proportioning control: A control algorithm that

expresses output power (0-100%) as a function of percent ON
versus percent OFF within a preset cycle time.

time proportioning output: A controller output assigned
by software to facilitate time proportional control (typically a

relay. SSR. or SSR Drive output). cont.
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tracking: A function that defines whether the local setpoint
will track the remote setpoint. When the controller is
transferrcd to a local setpoint. that local setpoint value will
match the remote process value when the transfer occurs.

transmitter (2-wire). A dcvice used to transmit data via a
two wire current loop. A two-wire transmitter is loop
powered.

transmitter (4-wire). A device used to transmit data via a
current loop or a DC voltage. A 4-wire transmitter uses 2
wires for data and 2 wires for power.

triac: Solid state switching device used to switch
alternating current signals on and off. Triac circuits are
sometimes referred to as solid state relays (SSR).

trip point: Value which determines when that set of PID
values becomes active.

velocity position proportioning: This is a control technique
where valve position is determined by calculating the
amount of time it takes to open/close a valve by moving the
valve for a portion of that time,

windup: Saturation of the integral mode of a controller
developing during times when control cannot be achieved,
which causes the controlled variable to overshoot its
setpoint when the obstacie to control is removed.

wild stream: In mixing application that require materials to
be mixed to a desired ratio. this is the one part of the material
that is uncontrolled.

SEE OUR COMPLETE 31 PAGE GLOSSARY
OF TERMS BEGINNING ON PAGE 295
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STANDARDS & APPROVAL AGENCY SYMBOLS

<> FACTORY MUTUAL

@ UNDERWRITERS LABORATORIES

®

UNDERWRITERS LABORATORIES (CANADA)

UNDERWRITERS LABS., RECOGNIZED
COMPONENT MARK (CANADA)

2

=
z

DEUTSCHLAND INGINEERING NORMALIZATION

©
N

AMERICAN GAS ASSOCIAFION (AGA)

@

CANADIAN STANDARDS ASSOCIATION
NATIONALEEECTRICAL CODE (NEC)

%. AMERICAN SOCIETY OF MECHANICAL
& ENGINEERS (ASME)

AMERICAN SOCIETY OF HEATING,
xx REFRIGERATING, and AIR-CONDITIONING
ENGINEERS (ASHRAE)
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NEMA enclosure descriptions:

Electrical equipment {1000 voits maximum)

Non-classified locations

Type 1 Enclosures

Type 1 enclosures intended for indoor

use primarily to provide a degree of protec-
tion against contact with the enclosed equip-
ment in locations where uausual service
conditions do not exist. The enclosures shall
meet the rod entry and rust-resistance de-
sign tests.

Type 2 Enclosures

Type 2 enciosures are intended for indoor
use primarily to provide a degree of protec-
tion against limited amounts of tailing vater
and dirt. These enclosures shall meet rod
entry. drip, and rust-resistance design tests.
They are not intended to provide protection
against conditions such as dust or internal
condensation.

Type 3 Enclosures

Type 3 enclosures ate intended for outdoor
use primarily to provide a degree of protec-
tion against vindblovin dust. rain, and sleet;
and to be undamaged by the formation of

ice on the enclosure. They shall meet rain,
external icing. dust, and rust-resistance de-
sign tests. They are not intended to providge
protection against conditions such as internal
condensation or internal icing

Type 3R Enclosures

Type 3R enclosures are intended for outdoor
use primarily to provide a degree of protec-
tion against failing rain: and to be un-
damaged by the formation of ice on the
enclosure. They shall meet rod entry, rain,
external icing. and rust-resistance design
tests. They are not intended to provide pro-
tection against conditins such as dust, in-
ternal condensation, or internal icing.

Type 38 Enclosures

Type 3S enclosures are intended for outdoon
use primarily to provide a degree of protec-
tion against windbiown dust, rain, afd sheet
and to provide for operation of gxternal
mechanisms when ice ladep={hey shall
meet rain, dust, external icing,and rust-
resistance design tes{s\Ihey are not intend-
ed 1o provide protegtion against conditions
such as interpal,Copdensation or internal
icing.

Type 4 Englosures

Type Yenclosures are intended for indoor or
outdoor use primarify to provide a degree of
pratection against windblown dust and rain.
splashing water, and hose-directed water,
and to be undamaged by the formation of
ice on the enclosure. They shall meet
hosedown. external icing. and rust-resistance
design tests. They are not intended to pro-
vide protection against conditions such as in-
ternal condensation or internal icing.

Type 4X Enclosures

Type 4X enclosures are intended for indoor
of outdoor use primarily 1o provide a degree
of protection againsi corrasion, windbiovm
dust and rain. splashing water. and hose-
directed water; and 19 be undamaged by the
fomation of ice on the enciosure. They shali
meet the hosedown, external icing, and
corrosion-resistance design tests. They are
not intended to provide protection against
conditions such as internal condensation or
internal icing.

Type 5 Enclosures

Type 5 enclosures are intended for indoor
use primarily to provide a degree of protec-
tion against dust and falling dirt. They shall
meet the dust and rust-resistance design
tests. They are not intended 10 provide pro-
tectiom against conditions such as internal
condensation

Type 6 Enclosures

Type 6 enciosures are intended tot indoor or
outdoor use primarily to provided a degree-of
protection agains! the eatry of water during
temporary submersion at a limited.depth’
and to be undamaged by the fasmation of

ice on the enclosure. They shali meet sub-
mersion, external icing 1and 1Ust-resistance
design tests. They aré nolintended 1o pro-
vide protection againstConditions such as in-
ternal condenSation? internai icing, or
corrosiverenyiggnments.

Tyfie 6P Enclosures

Type'®6P enclosures ase intended for indoor-
O outcoor use primarily :0 provide a degree
of pratection against the entry of water dur-
ing projfonged submersion at a limited depth;
and to be undamaged by the formation of
ice on the enclosure. They shall meet air
pressure, external icing, and corrosion-
resistance design tests. They are not intend-
ed to provide protection against conditions
such as internal condensation of internal
icing.

Type 11 Enclosures

Type 11 enclosures are intended for indoor
use primarily to provide a degree of protec-
tion against the cotrosive effects ot liquids
and gases. in addition, they protect the en-
closed equipment against the corrosive el-
fects of fumes and gases by providing for
immersion of the equipment in otl. They shali
meet drip and corrosion-resistance design
tests. They are not intended to provide pio-
tection against conditions such as internal
condensation or internal icing.

The following descriptions are excerpts trom NEMA's

“Standards PublicationNo. 250 1985."

Type 12 Enclosures

Type 12 enclosures are mtended tor indoor
use primanily 10 provide a tlegree of protec-
tion agansi dust, falling dirt, and dripping
rioncorrosive liquids. They shall meet grip
dust. and rust-resistance design tests. They
are not intended to provide protection
against conditions such as internai conden-
sation,

Type 12K Enclosures

[ype 12K enclusures with knockouis\ase in-
tended tor indoor use primagily 1o provide a
degres of protection againstidust, talling dirt,
and dripping noncorrosive liguids other than
at knockouts, They'Shall meet drip, dust. and
rust-resistance-deSign t2sts. Knockouts are
provided gy inuthe 10p or bottom walls. o
both, Afier ipstaliation of the enciosure, the
knogkodil areas shali mest the environmental
£hatacteristics listed above. They are not in-
tefiled to provide protection against condi-
tions such as internal condensation

Type 13 Enclosures

Type 13 enclosures are intended for indoor
use primarily 16 provide a degree of protec-
tion agamst dust, spraying of water. ol ang
noncorrasive coolant. They shall meet oit ex-
clusion and rust-resistance design lests.
They are not intended to provide protection
against conditions such as internal conden-
sation

Ciassified Location Enclosures

Type 7 Enclosures

Type 7 enclosures are tor indoor use in ioca-
tions classified as Class | Groups A, B, C.

or D. as defined in the National Electrical
Code.

Type 8 Enclosures

Type 8 enclosuras are for indoor ar outdoor
use in locations classitied as Class !, Groups
A.8.GC. or D, as defined in the Mational
Electrical Code.

Type 9 Enclosures

Type 9 enclosures are intznded for indoor
use in locations classified as Class If
Groups E, or G. as defined in the National
Electrical Code. (Group F was reinstated in
the 1987 NEC).

Type 10 Enctosures (MSHA)

Type 10 enclosures shall be capable of
meeting the requirements of the Mine Safety
and Heaith Adrministiation. 30 C £ A . Part 18
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Hazardous locations:

CLASSES
Class | Locations (Gases)

An area where flammable gases or vapors
are or may be present in the air in quantities
sufficient to produce explosive or ignitible
mixtures.

Interpretation of NEC Definitions of Hazardous Locations:
Class I. Il and Ilt, Groups A, B, C, D, E, Fand G, Div. 1 and 2

I, 11 and Ill:  NEC 500-5. 500-6 and 500-7.

Ciass Il Locations (Dust)

An area where presence of combustible dust

presents a fire or explosion hazard

Class 11 (Fibers)

An area made hazardous because of the
presence of easily ignitible fibers of flyings,
but in which such fibers of flyings are not
likely to be in suspension in the air in quanti-
ties sufficien! to produce ignitable mixtures.

GROUPS
Groups A, B, C and D (Ciass 1)

Combustible and flammable gases and
vapors are divided into four groups, the clas-
sification involving determinations of maxi-
mum explosion pressures, maximum safe
clearance belween parts of a clamped join!
in an enclosure and the minimum ignition
temperature of the atmospheric mixture.

There is no consistent relationship between
the Group A, B, C or D classification and
flash point/ignition temperature/explosive
limits. Instead, the Groups are classified by
chemicat families. Certain chemicals create
higher explosive pressures and heat when
ignited. Generally speaking, Group A gas
creates the most pressure during an expio-

A,B.C,D,(Class I); E, Fand G (Class Il):  NEDC 500-3

sion—and therefore is the most ditficull to

control. Group B is next tughest in pressure; then

Group C; and last Group D. This explains why a
Group A or B listing is more difficult {o obtain
than a Group C or D tisting for electiical
equipment.

Groups E, F and G (Class I1)

Combustible dusts are divided into these
three Groups, the classification involving the
tightness of the joints of assembly and shatt
openings, the blanketing etfect of layers of
dust on the equipment that may cause over-
heating, the electricat conductivity of the
dust and the ignition temperature of the
dust.

Group E Atmospheres contain metal dust,
including aluminum, magnesium, and their
commercial altoys, and other metals of simi®
larly hazardous characteristics having
resistivity of less than 10° chm-cm.

Group F Atmospheres contain c@mblstible
carbonaceous dusts, or othefatmospheres
containing these dusts sensitized by other
hazardous materials~and.baving resistivity
greater than 10 phrd0° ohm-cm.

Group G Atmosphefes contain combustible
dusts havingvesistivity of 105 ohm-cm, or
greater,

Equipmentto be used in these atmospheres
Avst not only be approved for Class L. |l or
M1, but also for the specific group (Class |
and 1)

DIVISIONS

Division 1
NEC 500-5 (a), 500-6 (a) and 500-7 (a).

Class I, Division 1 is an area where the
hazard exists under normal operating condi-
tions. These situations include transferring
flammable or combustible liquids from one
container to another, open vats, paint spray
boaoths or any location where ignitable mix-
tures are used. This also includes locations
where the hazard is caused by frequent
maintenance or repair work or frequent
equipment faifure.

Class I, Division 1 is an area where com-
bustible dust is normally in the air in suffi-
cient quantities to produce ignitable fiixiutes
or where mechanical failure or abnormat
operation of equipment mightproduce ignit-
abie mixtures. These locatian$\also include (1)
operations where this Jfazard’exists because
of frequent mechahicalfailure or machinery
or equipment and (2)pwhere electricalty con-
ductive combiustible dusts (all Group E and
some GrQup F) are present in hazardous
quanfities.

Class 111, Division 1 is an area where easily
ignitible fibers or materials producing com-
bustible flyings are handled, manufactured or
used.

13and 2 (Class [, Il, and 1),

Division 2
NEC 500-5 (b), 500-6 (b). 5007 (b),

Class |, Division 2 is an-aréa-where ignit-
able gases or vapars-are-hindled, processed
or used, but which age/normally in closed
containers,or closed systems from which
they can @nlyjescape through accidental rup-
ture gf breakdown of such containers or
systéms.

Elass 11, Division 2 is an area where com-
bustible dust is not normally in the air in
sufficient quantities to produce ignitable mix-
tures or interfere with the operation of elec-
trical equipment, or where dust is present as
a result of infrequent malfunctioning of
processing or handling equipment, These lo-
cations also include situations where com-
bustible dust accumulations may interfere
with the safe dissipation of heat from electri-
cal equipment. NOTE: No electrically con-
ductive dusts. as defined by NEC 502-1 (last
sentence), are inctuded in Class I, Div. 2 at-
mospheres.

Class lIl, Division 2 is an area where easily
ignitible fibers are stored or handled.

NOTE: Electrical Equipment Approved for Div. 1 is Also Suitable for Div. 2 per NEC 500-3 (a).
National Electrical Code and NEC are registerad trademarks of the National Fire Protection Association, Inc., Quincy, MA.

The Role of Partitions in Div. 1
and Div. 2 Localions
In most indoor areas with adequate parti-
tions. Div. 1 and Div. 2 are self-contained
areas. With partitions, a Div. 1 area may, for
example, exist adjacent to a non-hazardous
area.
However, in outdoor areas or large indoor
areas where there are few or-no partitions,
Class I, Div. 1 and Class |, Div. 2 areas
characteristically exist adjacent to each other
the Div. 1 location being near the point of
vapor release and Div, 2 being at a given
distance from the point of release from the
flammabie liquid. In these areas where the
spread of flammabie vapors and gases is not
contained by adequate partitions, Class |,
Div. 2 can be thought of as ‘transition zone"
between Class |, Div. 1 and the non-
hazardous area. Class |, Div. 1 is a hazard-
ous area where flammable gases or vapors
are refeased from the liquid. Further away
from the point of release, the gases or
vapors are not normally of sufficient concen-
tration to produce an ignitable mixture  and
$0 such an area is designated Class 1, Div.
2. This Class 1. Div. 2 area is sometimes
referred to as the “transition zone.” Quiside
this Div. 2 "tradition zone" is the non-
hazardous area.

1-800-356-8000 PHONE

CAPP/USA

1-800-356-3262 FAX 293



(NEC) NATIONAL ELECTRICAL CODE CLASSIFICATIONS
FOR EXPLOSIVE ATMOSPHERES:

CLASS I

Group A:
Group B:

Group C:

Group D:

NOTE:

Acetylene

Butadiene, hydrogen,
ethylene oxide, propylene
oxide, and any gases that
are manufactured which
contain more than 30%
hydrogen by volume.
Acetaldehyde, ethylene,
diethyl ether, &
cyclopropane.

Acetone, ammonia,
acrylonitrile, butane,
benzene, ethanol, ethylene
dichloride, gasoline,
hexane, methane,
methanol, naphtha,
natural gas, propane.
propylene, styrene.
toluene, vinyl chloride,
xvlene.

CLASS II:

Group E:
Group F:

Group G:

CLASS I1I:

Aluminum & magnesium.
Carbon black, coal dust,
and coke.

Flour, starch & grain
dust.

Flammable and ignitable fibef$\stch as
rayon, oakum, cotton sisal{and other
similar materials of that (iking.

For the complete.listing of NEC Codes, see the NFPA (Natl’l Fire
Protection Association) publication No, 497M; OR write CAPP/USA, c¢/o: Quality
Control/Safety, P.O. Box 127! Clifton Heights, PA 19018.
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CAPP/USA GLOSSARY OF TERMS
A/D Sec "ADC"

Absolute Pressure The Sum Of Both Atmospheric Pressure And Gauge
Pressure(Psig); Example: [f A Pneumatic Gauge
Indicates 8 Psig, The Absolute Pressure Will 22.7
Psia (8+14.7).

Absolute Zero Absolute Zero Is Also Defined As "0-Kelvin",
Which Is The Temperature At Which Thermal
Energy Is At Its Minimum,

AC Stands For "Alternating Current” Which Is The
Most Common Type Used Because It Congtagtly
Reverses Its Direction At Recurring Intefvals.

ACCA Stands For Air Conditioning Contractors Of
America
Accuracy The Percentage (%) Of Deviation Between The

Actual Position And The Theoretical Position Of
Each Bit Edge.

Action The Direction Qf¥agnitude Change Of The Qutput
Of A Controller With Respect To The Change In
The Variable_Being Sensed; Example: Direct
Actinga,.\Variable Increases/Output Increases:
Revers€ Acting.....Variable Increases/Output

Decreases.
Actual Setpoint See "Setpoint, Actual”
Actuator A Control Device Which Is Used To Regulate The

Flow Of Air Of Dampers: And/Or Used To Regulate
The Flow Of Steam, Air, Water, And Other Types
Of Mediums Through Valves. Actuators Are Also
Often Referred To As Motors Or Operators.

Adaptive Control When Automatic Means Are Used To Change The
Type Or Influence Of Control Parameters In Such A
Way As To Improve The Performance Of The
Control System

ADC Stands For "Analog-To-Digital Converter:.

AGA Stands For American Gas Association

AHY Refer To "Air Handling Unit"

Air Handling Unit A Mechanical System Consisting Of A Supply-Air B
Fan(S), Heating Or Cooling Coils, Filters, And

Outdoor Air & Return Dampers. it May Deliver Air
To A Single Space, To Multiple Zones. Or To
Muitiple Constant-Volume Or Variable-Volume Air
Terminal Units.
! cont.
Alarm Band An Alarm Scenario Where A Band Is Created
Around The Control Setpoint '
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Alarm Deviation

Alarm. High Process Variable

Alarm, Low Process Variable

Alarm, Manual

Alarm, Power-Up

Alarm, Rate-Of-Change

Algorithm

Alternating Current

ALU

Alumel

Ambient

Ambient Conditions
Ambient Temperature
American Wire Gage

Ammeter

Amp

Ampere

Analog

Analog OQutput

Similar To Alarm Band Except It Only Creates A
Band On One Side Of The Alarm Setpoint

An Alarm That Signals When The Process Variable
Goes Above The Alarm Setpoint

An Alarm That Signals When The Process Variable
Goes Below The Alarm Setpoint

An Alarm That Is Set-Up To Occur When The

Temperature Controller Is Placed Into A Manual
Mode Of Operation

A Type Of Alarm That Determines An Alagn
Condition On Power-Up Of The Controllér

An Alarm That Will Signal When Théré Is An
Excessive Change [n The Process Variable Value
(PV)

See "Control Algorithm.

See "AC"

Stands For "A@thietic Logic Unit".

An Allgy{ Which Is Made Up Of Aluminum-Nickel
And IS\Used In Type "K" Thermocouples.

Alsd Referred To As "Ambient Temperature”
Which Is The Temperature Of The Surrounding Air
That Comes In Contact With Thermostats,
Humidistats, Etc.

See "Ambient”

See "Ambient”

See "AWG"

An Indicator/Meter Which Is Used To Measure
Current,

See "Ampere"

Also Referred To As An "Amp", Which Is Used To
Define The Flow Of Electrical Current In A Circuit

A Proportional Type Of Signal Whose Level Varies
Continuously And Smoothly In Frequency Or
Amplitude.

A Circuit Whose Output Is An Exact Reproduction
Of Its Input.
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Anemometer
ANSI

ARI

ASCHI

ASME

ASTM

ATC

Auto Tune

Auxiliary Device

Averaging Element

AWG

Axial Fan

B & S Gauge

Bakelite

Bandavidth

Measures The Speed Or Force Of An Air Stream
Stands For "American National Standards Institute"

Stands For The Air Conditioning & Refrigeration
Institute

The American Standard Code Which Uses Either A
Seven Or Eight Bit Code Which Is Used To
Represent Alpha-Numeric Characters.

Stands For " American Society Of Mechanical
Engineers”

Stands For "American Society For Testing And
Materials” :

Stands For "Automatic Temperature Cothpensation”

The Function Of Some ProcessClemperature
Controllers That ContinuouslyyMonitors The
Process And Natural Dist{tbarices And Makes
Adjustments |ln The Tunimg Parameters To
Compensate Or Iimproved’erformance

A Conirol Module-That Is Usually Placed Between
The Actuaternd Controller That Modifies The
ControligiSignal In Some Manner Before The
SignalReaches The Actuator: For Example: Relays
& SWitehes.

A, Sensing Device That Extends Across The Whole
Duct And Senses The Average Temperature.

Stands For "American Wire Gage", And Is Most
Commonly Used When Specifying The Gage Of A
Thermocouple.

A Multiple Impeller- Blade Fan That Moves Air
Along The Length Of Its Axle. Axial Fans Are
Usually Flanged. Heavy-Gauged Cylindrical
Enclosures Which Mount Directly into Round
Ductwork.

The Same As AWG, American Wire Gauge.
See "Phenolic”

An "Area” Around The Setpoint Of A Controller At
Which Proportional Control Occurs.

cont.

1-800-356-8000 PHONE

»

CAPP/USA  1-800-356-3262 FAX 297




Baud Rate

BCD

BHP

Bimetal

Binary Coded Decimal

BI1OS

Bipolarity

Bit

Boiler

BPS

Brake Horsepower

Branch Lines

Bridge

BTC

Standard Transmission Rates For Sending Or
Receiving Data, And The Data Transmission Speed
[s Equal To The Number Of Bits Per Second. For
Example: 400 Baud = 400 Bits Per Second

See "Binary Coded Decimal”
Brake orsepower

Two Metals That When Either Heated Or Cooled
Warp And Can Cause Other Devices Or Valves Tg
Open Or Close

Also Referred To In-Short As "BCD", Whigh @s'A
Notation In Which The Individual DecimaNDigits
Are Represented By A Group Of Binaty Bits. For
Example: 8-4-2-1 Coded Decimal Netation Each
Decimal Digit Is Represented By3Four Binary Bits

Stands For "Basic Input/Odiput’Signal”

Occurs When A Metet\Displays Both Positive And
Negative Readings

Stands For "Birary Digit", Almost Always
Associated-With Computers Or Computer-Based
Programgh\Example: 8 Bits = | Byte.

A/€lased Vessel Where Gas Or Oil Is Burned In
Qrder To Generate Steam Or ot Water.

Stands For "Bits Per Second"

The Total Horsepower Applied To The Drive Shaft
Of Any Piece Of Rotating Equipment; The Actual
Power Required To Drive A Fan Or A Pump.

The Tubing In A Pneumatic Control System
Which Carries The Output Signal From The
Controller To The Auxiliary Devices Or
Actuators/Operators.

A Control Device That Receives The Resistance
Change From The Sensor And Produces A Low-
Voltage Change That Is Amplified To A Higher
Level Which Becomes The Controiler Output. The
"Bridge" Is Usually Part Of The Controller, Or Can
Be A Separate Module.

Stands For "British Thermal Unit", Which Is The
Energy Or Heat That Is Required To Raise The
Temperature Of One Pound Of Water | Degree (F)
Under Standard Pressure.
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Bump

Butterfly Valve

Bypass Control Damper

c/D

Calibration

Calibration Point

Canadian Standards Association

CAPP/USA

Cascade Control

Cavitation

CCwW

Celsius

Cfm

Close-Off

Closed Loop

CMR

A Sudden Increase In The Qutput Power Initiated
By A Temperature Controller In Order To
Determine The System Response During A Self-
Tuning Procedure

A Valve Which Normally Serves As A Fluid-Flow
Regulating Device. Also, Normally Has An Internal
Rotatable Disc.

A Damper Which Is Mounted Inside Of A Duct
That Provides An Alternate Path For Air To Flow!

See "Controlled Device"

Adjusting, Verifying, Or Tuning A DeviceNn An
Eftort To Reinstate The Devices Accugacy And
Stability

The Output Voltage Of A Contellér When The
Setpoint And Control Points As€ Equal.

See "CSA™

Your National Supplier For All Name Brands Of
Process Instrymentation, Combustion Flame-
Safeguard, And Heating, Ventilating, & Air
Conditipnigg{HVAC) Parts. Controls, And
DevicgSx(800) 356-8000

WhelT The Output Of One Device Is The Setpoint
For Another Device

Occurs In Flowing Liquid When The Pressure Falls
Below The Vapor Pressure Of The Liquid Causing
The Liquid To Vaparize And Bubble. The Bubbles
Are Carried Through The Pump Or Valve Inlet To

With Great Force.

Stands For Counter Clockwise

Stands For "Centigrade” And Is Measured By 0
Degrees At The Icier Point And 100 Degrees At
The Boiling Point Of Water.

Stands For "Cubic Feet Per Minute”. The Rate Of
Air-Volume Delivery Which Is A Standard Measure
For Hvac Ducted Systems.

The Maximum Amount Of Pressure Drop That A

Valve Can Be Subjected To When It's Fully
Closed.

A Control System That Has A Sending Device For
Process Variable Feedback

Stands For "Common Mode Rejection”. cont.
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My Stands For "Common Mode Voltage"

Cold Deck The Part Of The Duct That Contains The Chilled
Water Coil Or The DX Coil.

Cold Junction The Point Of Connection Between The
Thermocouple’s Metals And An Electronic
Device/Instrument

Cold Junction Compensation An Electronic Means Used To Compensate For The
Effect Of Temperature At The Cold Junction

Comfortability Zone Also Referred To As The "Comtort Zone”. Whieh
’ Is The Range Of Temperatures & Humidities
Which Make The Majority Of People Feel
Comfortable. This Is Usually Betwegn 671 And 79¢.
And 20% l'o 60% Relative Humidi)

Common Mode See "Control Mode"

Conduction Heat Energy Which s @Panémitted By Direct
Contact.

Conductor Wire Wire That Is Designed To Carry Electrical Curremt

But Is Not jnstildted

Configuration Can AlsouBe Referred To As Set-Up. Which Is The
Selgegion 'Of Hardware Devices And Software
Routines That Function Together

Constant Volume Control . A System That Changes The Supply Air
Temperature In Response To Space Load. While
Maintaining Constant Air Flow,

Constantan The Alloy Which Is Made-Up Of Copper & Nickel
And is Primarily Used in Type J. £, & T
Thermocouples

Control Action The Slope Of The Output Of An Instrument Or
Device In Reference To The Input. For Example:
Direct Output Increases On Rise Of Input. Typical
Cooling Response Or Reverse Output Decreases On
Rise Of Input (Typical Heating Response)

Control Action, Adaptive See "Adaptive Control”

ContrglAgdtion, Derivative (Rate) Part Of The Controls Algorithin That Reacts To
The Rate Of Change Of The Process Variable

Control Action. Integral (Reset) Part Of The Controls Algorithm That Reacts To
Oftset Between Setpoint & Process Variable

Control Action, Pid Pid Is The Control Action Of Proportional -+
Integral + Derivative Which Is The Control
Algorithm That Provides Proportional Control
With Both Integral & Derivative Actions
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Control Action, Proportional (P)

Control Action, Proportional + Derivative

Control Action, Proportional + Integral

Control Algorithm

Control Mode

Control Mode, Automatic

Control Mode, Manual

Control Qutput

Control Point

Control Point

Control, Cascade

Control, On/Off

Controlled Deyice

Controlled Variable

Controller

When There Is A Continuous Linear Relation
Between The Output And The Input

A Control Algorithm That Provides Proportional
Control With The Addition Of Derivative Action In
Order To Compensate For Offsets Between Setpoint
& Process Variable

A Control Aigorithm That Provides Proportional
Control With The Addition Of Integral Action In
Order To Compensate For Offsets Between Setpoint
& Process Variable

A Mathematical Representation Of The Contgdl
Action To Be Performed

The Control Mode, Output, Or Actioff Used By A
Process Temperature Controller Such s PID,
On/Off. Time-Proportioning, Etch

A Method Of Operation WhiCh* The User Selects,
Where The Controller RétEfmines The Control
Output

A Method Of Ofenration Which The User Selects,
Where The Operator Determines The Controller
Output

The EpdvProduct Which Is At Some Desired Value
That Is The Result Of Having Been Processed Or
Manipulated

The Value Of The Controlled Variable In Which A
Controller Operates To Maintain,

The Temperature At Which A System Is
Maintained

Sec "Cascade Control”

The Control Of Temperature About A Setpoint By
Turning The Output Full On Below Setpoint And
Full Off Above Setpoint In The Heat Mode

A Device/Unit That Receives A Signal From A
Controller And Positions The Damper Or Valve To
Match The Capacity To The Load: Example Of
This Is A Motorized Valve Or Motorizes Damper.

A Process Variable That Is To Be Controlled At
Some Desired Value By Means Of Manipulating
Another Process Variable

A Control/Device That Monitors A Controlled

Variable And Changes The Position Of Such Final

Control Devices As Valves, Dampers, Etc., And,

Maintains The Value Of The Controlled Variable At

Or Very Close To The Controller's Setpoint. cont.
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Convection

CPS

CPS

CPU

CR

Cryogenics

CSA

CSA

CT

Cubic Feet Per Minute

Current

Current Proportioning

Ccw

Cycle/Time

D/A Converter

Heat That Moves From One Place To Another By
Currents Which Are Set-Up Within Either A Fluid
Medium, Liquid, Or Vapor.

Stands For "Cycles Per Second". Which In Hertz
(Hz) Represents The Number Of Periodic Events In
One Second.

Stands For "Cycles Per Second", The Number Of
Events in A One (1) Second Period Of Time,
Usually Expressed [n Hertz.

Central Processing Unit. The "Brains” Of The
Computer Which Directs, Executes. And Pexfofnis
All Commands And Processing Functiong’

Stands For Condensate Return

Temperatures Which Are Extremély Low, Such As
Minus 180 Degrees Celsiuse

"Canadian Standards AsSeciation.” The National
Standards Of Canada Which Are Normaily Used In
The Fields Of Safety. Building, Construction,
Health, And The"Environment.

Stands Fog “Canadian Standards Association”,
Similar\[o The U.S. Equivalent UL (Underwriters
Laboratories)

Stands For Current Transformer

See "Cfm."

The Flow Rate Of Electricity

Normally Associated With Process Temperature

Controllers, Provides A Current Proportional To
The Amount Of Control That Is Required

Stands For "Flow CoefTicient,” Which Is The Flow
Of Water Gallons Per Minute (Gpm) At A
Temperature Of Approx. 60f, That Causes A 1 Psi
Pressure Drop Across A Fully-Opened Valve.

Stands For Clockwise
The Time That Is Necessary To Complete A Full
On-Thru-Off Period In A Time Proportioning

Control System

See "Digital-To-Analog Converter"
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Damping

Db

DDC

DDC Namés

Dead Time

Deadband

Decibel

Default Settings

Degree

Degree Day (Basic Definition)

Degree Day (Technical Definjtign)

Delta System

The Decrease In Amplitude Of An Oscillation
Which Is Due To The Dissipation Of Energy

Stands For Decibels

A Microprocessor-Based Computer Control System
That Provides Direct Control Of The Many
Individual Components Of An Hvac System,
Without The Use Of Conventional Devices Such As
Thermostats.

The Two Predominant DDC Systems In The
HVAC Industry Today Are: Johnson Controls;
"Metasys” System, And Honeywell's "Delta™&
"Excel” Systems.

The Interval Of Time Between The Initidtion Of An
Input Change Or Stimulus And Tig Start Of The
Resulting Observable Respons¢

This Is An Area That Represents "No Change™; In
Other Words, A Points\Value Must Either Go
Above Or Below The Beadband In Order To
Trigger Control Action Or An Alarm.

See "dB"

Parameters’and/or Selections That Have Been Made
At TheWactory

mcremental Values On A Temperature Scale.
Example: 0 To 240 Degrees F Or C.

A Unit Based On Temp. & Time Which Is Used In
The Estimating Of Fuel Consumption As Well As
For Specifying The Nominal Heating Load Of
Buildings In The Winter Time.

For Any One Day, When The Mean Temp. Is Less
Than 65 Deg. (F) (18 Deg. C), There Exist As
Many Degree Days As There Are Fahrenheit Or
Celsius Degrees Difference In Temp. Between The
Mean Temp. For The Day And 65 Deg. (F).

A Direct Digital Control (DDC) System Developed
By Honeywell That Provides Complete HVAC-
Building Automation
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Density

Derivative

Derivative Action
Deviation From Setpoint

Dew Point

Dialapak

Dialatrol

Differential Pressure Control

Differential Pressure Switch

Digital

Digital Input

Digital-To-Analog Converter

DIN

Dip,Switch

Direct Acting

Direct Digital Control System

Mass Per Unit Of Volume, Such As Pounds/Cubic
Feet

Action That Senses The Rate Of Change Of
Temperature, And Also Compensates To Minimize
Overshoot & Undershoot

See "Control Action, Derivative"
See "Setpoint, Deviation From"

The Saturation Point Of A Mixture Of Air And
Water Vapor

Same As The Dialatrol, But Is A Smaller, More

A Temperature Control Manufaetured By Honeywell
That Either Indicates and/gri@ontrols A
Process/Loop, And Also A€¢epts A Thermocouple
Input(S)

When Two PressurésSensors Transmit Their
Signals To ACantroller, And The Controller Then
Produces Afh'Qttput To The Controlled Device
That Varfes,Ih Accordance With The Difference Of
The Tave, Sensed Pressures

A SWitch Which Is Activated By Air Pressure, And
Is Often Used In Supply Ducts To Detect Flow Of
Pressure Drops Across Filters

An On/Off Or Two Position Signal Usually
Associated With A Digital Controller

The Term Used To Describe The Status Of A Dry
Contact, Also Referred To As A "Gate"

A Circuit That Accepts Digital Input Signals And
Converts Them To Analog Output Signals.

Mainly Associated With The Size & Panel Cut-Out
Of A Process Temperature Controller; Din Is A
German Standard And Stands For: "Deutsche
Industrial Norm". Measurement Examples Of Din
Are 1/8 & 1/4" Din To Name A Few

Stands For "Dual In-Line Package Switch”.
Multiple Switches On One Circuit Board, Each
Switch Having The Capability Of Being Set To
Either One Of Two Positions.

An Increase In Branch Line Pressure In Response
To A Rise In Temperature

See "DDC"
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Direct Reset

Discharge Damper

Disk Operating System

Diverting Valve

DoD

DOS

Downscale Burnout
DP

DPDT

Droop

Dry Bulb Temperature

Dry Contact

Dual In-Line Package Switch

Duplex

Duplex

Duty Cyeling

On Typically Two Input Applications, When A
Decrease At The Second Open-Loop Sensor Causes
The Controller Setpoint To Decrease

A Damper Or Dampers Which Are Directly lLocated
It The Discharge Of Either A Fan Or A Duct

Also Referred To As "DOS". Controls The
Transferring Of Information To And From A Disk.

A Three-Way Valve That Directs Flow To Either,
QOutlet Or Can Proportion The Flow Between The
Two Qutlets. Many Three-Way/Diverting Valxes
Are Used For Water-Mixing.

Stands For Department Of Defense

See "Disk Operating System”

See "Thermocouple DownsealeBurnout”

Stands For Drip-Proof

Stands For Double-Pobe/Double-Throw

Normally Qecurs In Time-Proportional Temperature
Controtlers It [s The Difference In Temperature
Between Setpoint And Where The Temperature Of
The $ystem Stabilizes.

Whe Air Temperature Measured By A Thermometer
A Contact That Does Not Impose An Electronic
Signal From An QOutside Source. A Direct Short Of

Normally-Open Contacts.

See "Dip Switch"”

Two-Way Data Communication In Both Directions;

Pertaining To Duplex Thermocouples Having Two
Elements

Usually Associated With Thermocouples. Means
That There Are Two (2) (Dual) Elements Instead Of
One (1).

Reduces Electrical Consumption By Periodically
Turning-Off Equipment For Short Periods Of Time
During Normal Operating Hours. Duty Cycling s
Normally A Function Of An Energy Management
System.
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E-P Switch

EA

Earth Ground

Economizer Band

Economizer Deadband

Economizer Mode

Electric-Prneumatic Switch

Electro Motive Force

Electronic Controls

Electronic Devices

EMF

EMI

Encoder

Energy Management

Engineeridg Units

See "Electric-Pneumatic Switch”

Stands For Exhaust Air, and/or The Unit Of

Measure: "Each”

A Specilic Terminal Used To Ensure By Means Of
Special Connection, The Grounding Of Part Of A

Device/Control

The Range Ot Temperatures Within Which An Air
Handler Is In Economizer Mode.

The Range Of Temperatures Between The HighEid
Of An Economizer Band And The First Stage\Of

Mechanical Cooling.

A Control Mode In Which Relief Dampérs And
Outside Return Air Dampers Are@Cantrolled By Air
Temperature In Order To Provide The Most
Economical Heating and/or Cogling

An Air Flow Switch, Elggffically Operated With
Normally-Opened & Neormally-Closed Inputs
Which lLead To A Common Output

See "EMF;

GenepaliystUse Low Voltages And Currents Such As

20 ¥olts' Or Even Less.

See "Electronic Controls”

Stands For Electromotive Force, Which Is A Rise

In Electrical Energy

Stands For Electromagnetic Interference

An Electro-Mechanical Device That Translates
Mechanical Motion Or Position Into Electrical

Signals.

A Term Developed In The 1970's Which Provides
Several Techniques For Reducing Energy

Consumption Throughout A Building(s) While At
The Same Time Maximizing Operating Efficiency.

Terms And Abbreviations That Represent
"Measured Units"; Some Examples Include: (Vac)
Volts Alternating Current; (Kw) Kilowatts; (Gpm)
Gallons Per Minute; (F) Fahrenheit: Etc.. Etc.
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Enthalpy

EP Switch

EPROM

Eutectic Temperature

Evaporative Cooling

Excel System

Exhaust Damper

Factory Mutual

Fahrenheit

Fall Time

Feedback

Feet\Pér Minute

Finish Point

Flash Point

Measure Of Total Heat Of Air (Sensible + Latent)
That Is Measured Above An Arbitrary Datum. The
Specific Enthalpy Of Dry Air Is Assigned A Value
Of Zero Deg. (F) And U.S. Atmospheric Pressure
{29.92" Of Mercury). Is Measured In Btu Per Lb. Of
Dry Air

Sec "Electric-Pneumatic Switch”

Mainly Found On Or Associated With Electronic
Circuitry/Circuit Boards, Stands For "LErasable
Programmable Read-Only Memory”

Occurs Whenever A Mixture Of Alloys Or Metals
Reaches Its Lowest Possible Melting Poiiit,

The Adiabatic Exchange Of Heat Betweén Air And
Water Spray Or.Wetted Surtace. {The Wet Bulb
Temperature Of The Air Remdins ‘Constant. But
The Dry Bulb Is Decreased

A Direct Digital ContpelMIDDC) System Developed
By Honeywell That Pre¥ides Complete HVAC-
Buiiding Automation

This Type @RSpecific Damper Normally Opens As
The OutdagrAir Damper Opens And The Return
Air Dgmper Closes. Exhaust Dampers Are Usually
Eoyid'@n Or As Part Of Air Handling Units, And
€anAlso Be Referred To As "Relief Dampers”

See "Fm Approved”

The Most Commonly Used Temperature Scale
Which Is Measured In Degrees At 32 Degrees At Ice
Point And 212 Degrees At The Boiling Point Of
Water.

The Time Interval Between The Points At Which
The Instantaneous Value Falls From 90% To 10%
Of The Specified Upper Limit.

The Process Signal That Is Used In Control As A
Measure Of Response To Control Action: The Part
Of A Closed-Loop System Which Automatically
Brings Back Data About The Condition That Is
Under Control

See "Fpm"
See "Pneumatic Finish Point”
The Temperature At Which A Flammable Liquid

Can Give Off Enough Vapor To Ignite Or Cause
Explosion
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Floating Control

Floating Control Action
Flow Coefficient

Flutter

Fm Approved

FPM

FPM
FPS

Frequency-To-Voltage Converter

FS

Gain

Gallons Per Minute
Galvanometer
Gauss

GPH

GPM

Head

Heat\Pimp

When A Two-Position Controlled Device Can Stop
At Any Point In Its Stroke At Loss Of Control
Signal. The Controlled Device Will Hold This
Position Until The Controller Senses Another
Signal To Reposition The Controlled Device.

See "Floating Control”

SEE "Cv"

Variation In Cycle Width From Cycle To Adjacent
Cycle.

Stands For "Factory Mutual Research Corpy! Which
Sets Safety Standards

Stands For "Feet Per Minute", WhichQuantifies
The Velocity Of Air Flow

Stands For Feet Per Minufe
Stands For “Feet Per~Second"”

An Electronic Pevice Which Directly Converts A
Frequency Impu¥To A Voltage Output.

Stands Ro#/Full Scale

Tifte, Ratio Of The Change In Output To The
Clrdnge In Input That Caused It

See "GPM"

Detects Extremely Small Electrical Currents
Electromagnetic Unit Of Magnetic Induction
Stands For "Gallons Per Hour"

Stands For "Gallons Per Minute". Which Quantifies
Water Flow

A Measure Of Pressure Which [s Expressed In Feet:
Typically Applies To Centrifugal Pumps. And
Indicates The Column Height Of Water That Is
Being Lifted By The Pump

A Unit That Either Heats Or Cools A Building By
Using Heat From The Condenser Section Or By
Using Cooling From The Evaporator Section
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Heat Sink

Heat/Cool Control

i

Hertz

Hot Leg

Humidistat

Hunting

Hunting

HVAC

HVAC/R

Hydraulic Actuator

Hydronics

Hygroscopic

Hysteresis

IC

Immersion Sensor

Impedance

Usually Found On Circuit Boards And Printed
Wire Boards (PWB’s), A Heat Sink Acts To
Dissipate The Heat Of Components That Are
Mounted On The Solid State Boards.

The Method Of Control When The Temperature Of
The End Product Is Maintained By Controiling
Two Final Elements Using Two Outputs

Units Which Express Frequency; Abbreviation Is
"I‘IZ"

Sec "Measuring Junction"

Measures Humidity In % Of Relative Hupiidity
While Sensing And Controlling The Mgisture
Content Of The Air

When A Controller Causes A Motoer Or Actuator
Device To Continuously TraVe[*From One End Of
Its Stroke To The Other

The Oscillation Or Flagttiation Of The Process
Temperature Between Sétpoint & Process Variable

Stands ForAHeating, Ventilating, & Air
Conditigning”

Stapds‘For "Heating, Ventilating, Air
Conditioning, & Refrigeration"

An Actuator That Either Operates Valves Or
Dampers By Producing A Linear Motion As A
Result Of The Fluid Pressure Developed From A
Continuously Running Motor Pumping Oil
Through A Transducer

The Control & Use Of Water As A Heat Transfer
Medium In Air Conditioning Systems And Boilers

Watcer Absorbing

In On/Off Control, The Temperature Change That Is
Necessary To Change The Qutput From Full On
To Full Off

Stands For Integrated Circuit

A Control With An Extended Element (Bulb &
Capillary) That Is Used To Sense The Temperature

Of Steam. Water, Etc. In Liquid Lines And Tanks.
Immersion Sensors/Controls Mount Remotely And

Are Also Available In Strap-On Mounting

Opposition To The Flow Of Electricity, Resistive +
Reactive

cont.
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In. W.C.

Inches Of Water Column

Infiltration

Infrared

Inlet Vane

Input

Integral

Integral Control

Intelligent Automation

Interpolation

hoterval Timer

See "Inches Of Water Column”

A Term Of Measurement That Is Primarily Used To
Measure & Control Low Differential Pressures. Low
Differential Pressures Include Those Of Duct Static
Pressure; Space Static Pressure; And The Velocity
Pressure Of Flowing Air In Ducts.

Air Leakage Through The Joints & Cracks, And
Windows & Doors Of A Building Or Structure Due
To Either The Adverse Pressure Effects Of Wind, Or
The Difference In The Indoor & Outdoor Air
Density

Exceeds Red Light From 750 Nanomeiefs, To 1,000
Microns And Is Used To Detect Temperature &
Flame Without Making Physical Cogtact. Mostly
Used in The Detection Of Infrargdln Flame In
Boilers, Burners, Ovens, Kilu§-&Incinerators.

Restricts Air Flow Into Centfifugal Fan Housings,
And Restricts Refrigerant Flow On Centrifugal
Chillers

Process Variable-Data Being Supplied To The
Device. FenExample: For A Process Temperature
ContrellersFPhe Most Common Forms Of Input Are
Thegmoeouple & R.T.D.

The“Control Action That Automatically Eliminates
Offset, Or "Drop". Between Setpoint And Actual
Process Temperature, And Also "Reset”

A Control Action That Is Specifically Designed To
Either Reduce Or Even Eliminate Offset In A
Proportional Control

Also Referred To As "I/A", Is A Process Control
Automation System Developed By Foxboro Co.
(Siebe) That Provides Computer-Based Monitoring,
Controlling, & Automation To An Industrial Plants
Process Control Loop(S)/System

A Mathematical Process That Estimates A Missing
Functional Value By Taking A Weighted Average
Of Known Functional Values At Neighboring
Points. (This Is Done Electronically In Some
Devices).

A Timer That Has Its Output Occur During The
Timing State
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IPCEA Stands For The Insulated Power Cable Engineers
Association

IR Stands For Infra-Red
ISA Stands For Instrument Socicty Of America
Isolation The Electrical Separation Of The Sensor From High

Voltage Circuitry. Allows For Application Of
Grounded Or Ungrounded Sensing Element

Isothermal Means Constant Temperature.

1TS90 Means The [nternational Temperature Scale, ©F1990
Which Is The Present Standard Defined By N/
Fixed Points Which Are Assigned Standagd’ Values.
1'TS90 Supersedes 1PTS68.

Jumper A Wire That Is Used To Eithed@€eonnect Or Bypass
A Portion Of A Circuit Or Prifited Wire Board

K See "Kelvin"

Kelvin Kelvin. Whose Symbol Is K, Is Defined As The
Unit Of Thernfodynamic Temperature, Physical
Quantity, Of AbSolute Temperature Whose
MagnitudeNs* 1/273.15 Of The Thermodynamic
TemptOfTce Point.

KHz Staryds For "Kilo Hertz". A Measure Of Frequency.

Kilowatt A Kilowatt Or Kw Is Equal To 1000 Watts

Kilowatt Hour Kilowatt Hour Or Kwh |s Equal To 1000 Watt
Hours

kva Stands For Kilovolt Amperes And Is Equal To

1000 Volt Amps

Lag The Part Of The Well That [s Below The Hex And
Above The Threads. Its Purpose Is To Extend
Throughout The Lagging Of The Vessel.

Latent Heat The Amount Of Heat That Is Needed In Order To
Change An Amount Of Water At 212 Degrees (F)

(100c) From Liquid To Vapor At Constant
Barometric Pressure

LCD Stands For Liquid Crystal Display

MED Stands For Light Emitting Diode m

cont.
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Linearization

Linearization, Square Root

Load

Load Line Qut

Load Shedding

Loop Power

Low Pass Input Filter

LPG

LSIC -
Lux Meter

M

Magnetic Feedback Transducer

Mains

Make-Up Air

Make-Up Water

Manometet

Manual, Reset |

The Function That Is Used To Automatically
Linearize A Non-Linear Signal Either From A
Thermocouple Or R.T.D. Through The Use Of
L.ook-Up Tables

The Function That's Used To Linearize A Non-
Linear Signal Corresponding To The Flow Being
Measured By Transmitters

The Demand For Input To A Process

A Start-Up Output Value Which Is To Bring Initial
Output Closer To The Actual Steady State Outp(t 3

To Turn Off Electrical Loads In Order To fouhit
Peak Electrical Demand

An Internal 24-Volt Current Limited Power Supply
Used To Power 2 Or 4 Wire TrapSmitters On The
Input Of A Controlier

A Method Used To BleckFast Acting Signals
Such As Noise. WhileAHowing Slow Acting
Signals (Actual Process Variable) To Pass
Stands For Liguefied Petroleum Gas

Stands Kow"Large Scale Integrated Circuit"
Méaspres liluminance

Stands For "Mega", Or One Million

Any Transducer Which Relies On Changes In its
Magnetic Field To Send Its OQutput.

The Term "Mains” In A Pneumatic HVAC System
Are Lines That Carry Air At A Constant Supply
Pressure Which Is Generally 15 To 25 Psig

Outdoor Air That Is Brought Into A Building For
Ventilation

Water Which [s Supplied To Replenish The Water
That Is Lost By Either Evaporation Or Leaks

Measures Pressures Of Vapors & Gases

A Feature On A Digital Temperature Controller
That Adjusts lts Proportioning Band In
Relationship To Its Set Point In An Effort To
Eliminate Errors.
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Manual Reset 11

Mean Temperature

Measuring Junction

Mechanical Relay

Menu Block

Metasys

Microamp

Microcontroller

Microfarad
Micron
Microvolt

Milliamp

Millivolt

Mixing Box

MOP

MOV

MS-DOS
MSDS

MTBF

A Switch On A Limit Control, Relay. Or Safety
Device That Manually Resets After The Limit Has
Been Exceeded Or Broken.

The Maximum & Minimum Temperature Of A
Process Equilibrium Which Is Averaged.

The Junction Of A Thermocouple That Is Subject
To The Temperature. Also Referred To As The
"Hot Leg" Of The Thermocouple. There Are Three
(3) Basic Types: Grounded, Ungrounded, And
Remote.

See "Relay (Mechanical)"

Groups Of Parameters Arranged In The Seftwvare Of
A Controller

A Direct Digital Control (DDC)ySystem Developed
By Johnson Controls That Prayides Complete
HVAC-Building AutomatiGn

Measured As | Milliadth=Of An Ampere

A Large-Scale Integrated Circuit That Has All The
Functions OfRAUomputer Including Memory And
Input/OugpulSystems

Measured As | Millionth Of A [Farad

Measured As | Millionth Of A Meter

Mcasured As | Millionth Of A Volt

Measured As | Thousandth Of An Amp;
Abbreviation For Milliamp Is: Ma

Measured As | Thousandth Of A Volt;
Abbreviation Is: Mv

A Box Or Enclosure That Has Dampers In The Hot
& Cold Air Stream That Mixes The Two (Hot &
Cold). And Delivers The Mixed Air Into A Space
At A Specified Temperature

Stands For "Motor Operated Potentiometer”

Stands For "Metal Oxide Varistor”, Used To
Prevent Power Surges & Power Spikes.

See "Disk Operating System"

Stands For Material Safety Data Sheets

Stands For "Mean Time Between Failure”, Which
Is An Indication Of The Average Life Expectancy Of

A Unit When Operated Within Its Design
Limitations.
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Multidrive

N.C.
N.O.
NBS
NEC

NEMA

Network 8000

NFPA

Night Setback

Night Setup

NIST

Noise

Normally Closed

Normally Open

NPT
0.D:
On

Occupied Mode

An Application Where More Than One Motor s
Being Controlled By One Controller. There Are
Three (3) Types: Parallel. Progressive, & Cascaded.

Sce "Normally Closed”

See "Normally Open”

Stands For National Bureau Of Standards
Stands For National Electric Codes

Stands For National Electrical Manutacturers'
Association

A Direct Digital Control (DDS) System/Beweloped
By Barber-Colman Co. (Siebe Co.) FharProvides
Complete HVAC-Building Automation

Stands For The National Fire Pfotection
Association

A Condition Generally Ssociated With
Thermostats, That [s When The Setpoint Of The
Thermostat Is S€SHifted To A Lower Temperature
During Unoc€upi€d Hours. Especially During The
Heating Sdason

Genefally Associated With Thermostats, When The
Setpojint Is Set/Shifted To A Higher Temperature
Buring. Unoccupicd Hours, Especially During The
Cooling Season

Stands For National Institute For Standards And
Technology.

An Unwanted Component Of A Signal Or Variable
A Term/Condition That Applics To A Controlled
Device Which Closes When Either A Power Failure
Occurs, Or When Control Pressure Is Removed

A Term/Condition That Applies To A Controlled
Device That Is Open When All Operating Force Is
Lost. Such As In A Power Failure

Stands For National Pipe Thread

Stands For Outside Diameter

Stands For Outdoor Air

A Control Mode That Is Used To Heat Or Cool
Buildings While They Are Occupicd
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Offset The Amount Of Difference Between Control Point
And Setpoint In A Proportional Control System

Offsct The Adjustment To The Actual Input Temperature
And To The Temperature Values That The
Controller Uses For Display & Control

Ohmmeter Used To Measure Electrical Resistance
On/Off Control See "Control, On/Off"

Open Loop A Control System With No Sensory 'eedback
OSHA Stands For Occupational Safety And Health

Administration

Qutput An Action Caused In Response To Fheifference
Between Setpoint And Process Variable

Output Modules Generally Plug-In Devices Sueh As Relays That
Provide Power Handling T Enable Process
Control;: Modules Can B¢ Either Binary (On/Off) Or
Analog (ContinuouglyyVariable) For Current Loop

Control

Overshoot The Conditiom\When Temperature Exceeds
SetpointOte*To Initial Power-Up Or Process
Changes

Oxidizing An Atmosphere That Contains Significant Amounts
Of Active Oxygen.

P Control Stands For "Proportioning” Control

Parameter Any Specific Characteristic Of A Device/Control

Parity Addition Of All The Bits In A Word |s Compared

To The Parity Bit (Even Or Qdd). If They Are Both
The Same, The Data Is Accepted, Otherwise it Is

Rejected. -
PB Stands For Proportional Band
PCB Stands For Printed Circuit Board
PD Controt Stands For "Proportioning Control With Rate
Action
PeakNoad The Maximum Electrical Load Or Thermal Load
Reached During A Specific Period Of Time
Percent Authority Generally Common With The Adjustment Of m
Receiver Controllers Which Determines The Effect

Of The Reset Signal Of The Secondary Transmitter
As A Percentage (%) Of The Signal Of The Primary
Transmitter

conl.
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Phenolic _ A Resin Based Type Of Hard Rugged Plastic That

Is Usually Used In Insulating. Phenolic Is The
Same As Bakelite.

Pl Control Stands For "Proportioning Control With Auto-
Reset”
PID Control Stands For "Proportioning Control With Auto-

Reset And Rate”

Platinum The Noble Metal Generally Used In Types R & S
Thermocouples

Pneumatic Controls Controls That Run On Low-Pressure Compress€d
Air

Pneumatic Finish Point The Maximum Amount Of Pressure (Psi)_That Will

Completely Compress An Actuator's Spring To
Complete Its Stroke. Example: A Actuator With A
Spring Range Of 3 To 8 Psi: "§Would Be
Considered The "Finish Poifif"y

Position Proportioning Control Output That Wtilizes Two Relays To
Control An Electric OrWlotorized Actuator Motor

Potentiometer A Balancing Bridg¢ Which Is Used To Measure
Voltage: AlsoyFhrough The Use Of A Resistor Is
Used ToGontrol A Circuit(S)

PPM Stands,For Parts Per Million
PPR See "Pulses Per Revolution”
Pressure Drop The Difference In Pressure Between Two Points In

A Flow System. The Pressure Differences Are
Usually Caused By Frictional Resistance To Fiuid
Flow In A Conduit, Filter. Or Other Flow System

Primary Loop The Outer Loop In A Cascade System

Process Variable Any Characteristic Or Measurable Attribute Whose
Value Changes With Changes In Prevailing
Conditions: Some Common Variables Are

Temperature, Level, Pressure, Flow, Humidity, Etc.

PROM Stands For "Programmable Read Only Memory".
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Proportional Band The Change Tn lnput That 1s Required To Produce
A Full Range Change In Quiput Due o
I'roportuonal Control Action

Protection Tube A VTube Which I8 Closed At One bnd In Which A
Thermocoupie 1s [aserted Into bn Order To Proiect
The Thermocouple From Excessive Heat Or
Abrasive Medium: Protection Fubes Come In
Many Varieties & Muterials. See Protection
Tube Sclections Starting On Pe. 64

PSIA Stunds For Pounds Per Square Inch Absolute

PSID Stands For Pounds Per Square Inch Diffgréptjal

PSIG Stands For Gauge Pressure Which Ig=hhe Amount
OF Pressure Above Atmospheric Predstre

PSIS Stands For Pounds Per Syuredpch Standard

Psychrometer Measures Relative Huypmiduy

Pulse Width Error The Deviation in«El8ctrical Degrees Of The Pulse

Width From The Id&l Value OF 180 Degrees.

Pulses-Per-Revolution The Numbgr'OT Pulse Intervals OF An Outpul
Siemd Kor)Fach Revalution OF The nput Shaft.

PWB Sty For Printed Wire Board

Pyrometer Ty pically Measures High Temperatures Up o
2,000 Degrees b

Pyrometry See "Thermocouple™ Or "RTD"

Quadrature I'ie Term For Two (2) Nearby Identical Periodic

Signals When The Phase Displacement |s
Nominally 90 Electrical Degrees.

RAM Stands For Random Access Memory

RAM Stands For "Random Access Memon”
Ramping Setgoint See "Setpoint, Ramping”

Rate An Action That Senses The Rate OF Change Of

Temperature And Compensates To Minimize
Overshoot: Alse "Derivative”

Rate Action The Derivative Function OF A Process
Temperature Controlier

conl.
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Rate Time

RC

Regulate

Reheat

Relative Gain

Relay (Mechanical)

Relay (Solid State)

Relief Damper

Resct

Resistance Temperature Detector

Resistive/Capacitive Circuit

Restrictor (Pneumatic)

Retransmission

Return Alir

Reverse Acting

RF

The Time Interval Over Which The System
Temperature Is Sampled For The Derivative
Function

Resistive / Capacitive Circuit, Used In Digital
Circuits To Establish A Time Base.

To Maintain A Controlled Variable At Or Near lts
Range Or Setpoint, Depending Upon The Device

When Heat Is Added To Cooled Or Humidified
Primary Air Or Recirculated Room Air

An Open-Loop Gain Determined With All Othef
Manipulated Variables Constant, Divided By e
Same Gain Determined With All Other Ceatrolled
Variables Constant

An Electromechanical Device Tha{ €gmplctes Or
Interrupts A Circuit By PhysicallyyMoving
Electrical Contacts Into Contagt)With Each Other

A Solid State Switchipg™Device That Completes Or
Interrupts A Circuit El€etrically With No Moving
Parts At All

See "Fxhausf Bamper”

To ReseNOT To "Clear"; Automatically Eliminates
Qffstt OF Droop Between Setpoint And Actual
Pfocess Temperature; Also "Integral”

See "RTD"
See "RC"

A Small Fitting-Like Part That Changes The
Velocity Pressure Of The Air Line To Static
Pressure. The General Size Of Restrictors Are
0.005" Or 0.0075"

Allows The Transmission Of A Milliamp Signal
Corresponding To The Process Variable, Target
Setpoint, Or Actual Setpoint To Another Device
Such As A Chart Recorder

Air That Is Being Returned From The Heated Or
Air-Conditioned Space/Room, Back To The Heater
Or Air Conditioner

A Decrease In The Media That Is Being Sensed
Causes-An Increase In Output

Stands For Radio Frequency
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Rheostat
RMS
ROM

Rooftop Unit

Rot
RPM
RS

RS 485/422/232

RTD

Run Time

SAMA

SCR
Secondary Loop

Sensible Heat

Sensor. Immersion

Variable Resistor
Stands For Root Mean Squared
Stands For Read Only Memory

A Packaged HVAC Unit Which Is Specifically
Designed To Be Mounted On The Rooftop Of A
Building. Rooftop Units Range In Size From
Small-Single Zone Units, To Large Capacity
Units Which Supply Air To Multiple VAV
Terminals. Etc.

Stands For Rotation
Stands For Revolutions Per Minute
Stands For Rotary Scale

Standards Recommended By Fhe EIA For Serial
Data Transmission Betweén Digital Devices And
Process Instruments.

Stands For Resistance Temperature Detector; An
RTD Is A Resispive Sensing Device That
Displays Resistance Vs. Temperature
Charaeiéristics, And Positive Temperature
Coeffleient. See A Wide-Variety Of RTD’s
Stariing On Pg. 105 Of This Catalog

Jhe Total Amount Of Running Hours Which An
HVAC System Has Been Running Since Either
lts Installation, Or Its Last Preventative
Maintcnance Date

Stands For The Scientitfic Apparatus Makers
Association.

Stands For "Silicon Controlled Rectifier”.

The Inner Loop Of A Cascade System

Sensible Heat Is Heat That Changes Only The
Temperature Of The Air Without A Change In
The Moisture Content. Generally A Change In
Dry-Bulb Thermometer Readings Usually Indicate

Changes In Sensible Heat

See "Immersion Sensor"”

cont.
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Serial Communications

Setpuaint, Actual

Setpoint, Deviation From

Setpoint. Ramping

Setpoint. Target

Sheds

Single-Pole/Double-Throw

Slidewire Position Proportioning

Solid State Relay

Span

SPDT

Spring-Return

Squarewave

SS

SSR Drive

The Sending Or Receiving Of Binary Coded Data
To A Supervisory Device Such As A PC (Personal
Computer) Or PLC (Programmable Logic
Controller)

The Value Of A Controlled Variable That The
Control/Controller Is Currently Acting Upon

The Number Of Units Difference Between The
Current Process Variable And The Setpoint

A Setpoint That Is Determined By The Ramp
Function Of A Controller Where Over Time The
Controller Variable Reaches A Desired Value

The End Point Of The Ramping/Ramp Function

When The Signal Is Lost---In Serja)
Communications

See "SPDT"

An Output Algorithm\Ibat Utilizes A Slidewire
Feedback Signal To Determine The Actual Position
Of The Actuatpr/¥otor Being Controlled

See "Reliy(Solid State)”

TheMifference Between The Start & Finish Point
ORARange. For Example: A Range Of 50 Deg. To
W00 Deg. = Span Of 50 Deg.; 60 To 9 Volts =
Span Of 3 Volts: 3 To 8 Psi = Span Of 5 Psi.

SPDT Or Single-Pole/Double-Throw s A
Switching Action That "Makes" One Circuit
Immediately Upon Breaking The Other

A Spring Mechanism Inside An Actuator Which
Upon A Loss Of Power (Power Failure)
fmmediately Will Drive The Actuator Either To An
Open Or Closed Position

A Repetitive Waveform. Usually AC, Whose Shape
Is Essentially Square Or Rectangular Usually With
An kqual Duty Cycle.

Stands For Steam Supply. and/or The Alloy
Stainless Steel

A.D.C. On/Off Signal Output For Controlling A
Solid State Relay
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Staged Outputs The Set-Up Of Two Analog Outputs, Where One
Analog Output Varies its Signal Over A Portion Of
The PID Output Range, And The Second Analog
Output Then Varies Its Signal Over The Remainder
The PID Output Range

Stand-Alone Control A Control/Controller That Does Not Require
Support From Another Device Or System

Static Discharge Undesirable Current Resulting From The Discharge
Of Electrostatic Energy

Station Address A Unique Identitier Assigned To A Device Or,
Devices For Communications Purposes

Status-Pressure Control Regulating The Air Pressure Inside Of(A\Duct Or A
Room In Relation To A Reference RresSdre.
Generally Controlled In Terms O£ Inches Of W.C.
(Water Column)

Stratification Layers Ot Air At DitfereptyTemperatures Of Different
Velocities Flowing thratigh A Duct Or Plenum

Stroke Length The Lincar Distance In» Which An Actuator Shaft
Moves

Target Setpoint See " Setpoint. Target"

TDC TDC 2000 & TDC-3000 Are Complete Computer-

Based Process Control Systems Developed By
Ndoneywell That Provide The Monitoring,
Controtling. & Automation Of An [ndustrial Plant's
Process Control Loop(S)/Systems

TE Stands For Totally Enclosed

TEAO Stands For Totally Enclosed, Air Over
TEFC Stands For Totally Enclosed, Fan Cooled
Teflon Manufactured By Dupont, Teflon Is A

I-luorocarbon-Based Polymer That Is Used For The
[nsulation Of Wires.

Tempco Stands For "Temperature Coefticient”.

TENY Stands For Totally Enclosed. Non-Ventilated

cont,
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Thermocouple

Thermocouple Break Protection

Thermocouple Downscale Burnout

Thermocouple Upscale Burnout

Thermostat

Three Mode Control

Throttling Range (Controls)

Throttling Range (System)

Time Proportioning Control

Time Proportioning Output

Torque

Total PresSyre

A Temperature Sensing Device That Is Constructed
Of Two Dissimilar Metals Wherein A Measurable &
Predictable Voltage Is Generated Corresponding To
Temperature; See Our Wide-Variety Of
Thermocouples Starting On Pg. 1.

A Fail-Safe Operation That Assures Desired Output
Upon An Open Thermocouple Condition

The Jumper Position That Determines Whether.
When A Thermocouple Fails, Its Output Is
Replaced By A Millivoltage Which Will Match
The Thermocouple's Minimum Value

The Jumper Position That Determines Whether,
When A Thermocouple Fails, Its Output [$
Replaced By A Millivoltage Which Will Match
The Thermocouple's Maximum Value

Measures Ambient Temperatise=And Controls Other
Devices Iin An HVAC Systeny’ Thermostats Come
In A Wide Variety And Are’Generally Either
Electric-Delivered Orpeumatic .

See "Control Action, PID"

The Changen Any Vafiable Such As Temperature.
Pressure Niic. Required To Cause A Controller's
Ougpufd o Vary A Pre-Defined Range.

The Amount Of Change Of Any Variable Such As
Temperature, Pressure, Ftc. Necessary For The
Controller To Drive The Actuator(S) Through
Their Complete Stroke(S)

A Control Algorithm That Expresses OQutput Power
( 0-100% ) As A Function Of Percent "On" Vs.
Percent "Off" Within A Preset Cycle Time

A Controller Output That Is Assigned By Software
To Facilitate Time Proportional Control (Generally
A Relay. SSR. Or SSR Drive Output)

Typically Produces Rotation Or Twisting Such As
in Motors

Total Pressure 1s Measured By The Sum Of Static
And Velocity Pressure
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Tracking A Process Controller Function That Defines
Whether The Local Setpoint Will Track The
| Remote Setpoint: When The Controller Is
' Transferred To A L.ocal Setpoint. That Local
Setpoint Value Will Match The Remote Process
Vialue When The Transfer Occurs

Transducer A Device That Converts One Signal To Another:
Fxample: Converting A 4 To 20 Ma Signal To A 3
To 15 Psi Signal. And Vice-Versa

Transmitter (2-Wire) Used To Transmit Data Via A Two Wire Current
Loop: A 2-Wire Transmitter Is Loop Powered)Se¢
Our Large Transmitter Sections For Honeywel,
Foxboro, Rosemount, & Dwyer Transmitters

Transmitter (4-Wire) Used To Transmit Data Via A Currenf Loop Or A
Dc Voltage: A 4-Wire Transmitter, Uses 2 Wires
For Data & 2 Wires For Powg€is Ste Our Large
Transmitter Sections For Hop€ywell, Foxboro,
Rosemount, & Dwyer Transmitters

Triac A Solid State Switching Device Used To Switch
Alternating Curreng Signals On & Off: Triac
Circuits Arg#Alse Referred To As Solid State
Relays Or$SR’s

Trip Point ThesYale That Determines When That Set Of PID
Vi{@les Becomes Active

Triple Point Yerm Used To Describe Solid, Liquid. And Vapor
Phases Which Are All In Equilibrium At The Same
Time So That There Is A "Fixed-Point”
Temperature Of The Material That Is Being
Measured.

True Rms Ofien Used In Determining The Power Of A Signal
By A Multimeter, It Stands For The True Root-
Mean-Square Value Of An Ac Or Ac + Dc Signal.

upC Stands For "Universal Digital Controller”. Which Is
T A Process Temperature Controller Manufactured By
Honeywell, UDC’s Come In Series 2000, 3000,
5000, 6000, & 9000

uL Stands For Underwriters Laboratories, Inc..
Establishes Standards For Products

Ultraviolet Approximately 380 Nanometers Below Blue Light,
Ultraviolet Or "UV" Is Often Detected As A Part Of
The Flame In Boilers, Bumners, Ovens, Kilns, And

Incinerators,
Upseale Burnout See "Thermocouple Upscaie Burnout”
1A% Stands For Ultra-Violet cont.
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VA
VAC
Yacuum

Variable Air Volume

Variable Frequency Drive

VAV

YDC

Velacity Position Proportioning

Velocity Pressure

Venturi

VED

Viton

Watt Density

Wet-Bulb Temperagure

Wild'Stream

Windup

Volt Ampere
Volts Alternating Current
A Pressure That Is Less Than Atmospheric Pressure

Also Referred To As "VAV", Which Is A System
That Controls Space Temperature By Varying The
Quantity Of Supply Air Rather Than By Varying
The Temperature Of The Supply Air

A Device Otten Referred To As A Speed Drive
Which Varies The Voltage To An Electric Motaf
To Vary The Speed Of The Motor

See "Variable Air Volume"
Volts Direct Current

A Control Method Where Valyg\Position |s
Determined By Calculating Fh€ Amount Of Time It
Takes To Open Or Close A Valve By Moving The
Valve For A Portion Of\fhat Time

Pressure That [§"Qadsed By Air Being In Motion,
And Has A Birect Relation To The Velocity Of
The Air

Creaf€s Negative Pressure And Increased Gas Flow
Velocity Due To The Way It Narrows And Then
Flares-Out: A Section Of The Burner

Stands For Variable Frequency Drive

Extremely Chemically Resistant Fluoropolymer
Using Plasticizing Agents To Increase Flexibility.

Measured In Units OF Watts Per Square Inch, Such
As The Wattage Which Comes From A Sq. Inch Of
The Surface Ot An Electric Heater Or Heater
Element.

Air Temperature That Is Mcasured By A Wet-Bulb
Thermometer And That Is Lower Than Dry-Bulb
Temperature In Inverse Proportion To The
Humidity. However, This Does Not Apply When/if
The Air Is Saturated

In Mixing Applications That Require Materials To
Be Mixed To A Desired Ratio. This Is The Onc
Part Of The Material That Is Uncontrolled

Saturation Of The Integral Mode Of A Temperature
Controller Developing During Times When Control
Cannot Be Achieved. Which Causes The
Controlled Variable To Overshoot Its Setpoint
When The Obstacle To Control Is Removed
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Zone

Zone Control

Zoned Reheat

A Space Or Multiple Spaces (Usually Rooms)
Within A Building With Heating and'or Cooling
Requirements That Are Very Similar So That The
Comfort Conditions Can Be Maintained
Throughout By One Single Controlling Device

When A Building Is Divided Into Several Zones.
And Each Zone Can Be Controlled Independently

Provides Zone¢ Control For Areas Of Unequal
Loading & Simultaneous Heating Or Cooling Of
Perimeter Areas With Different Exposures. Heat IS
Added To (As A Secondary Process) To
Preconditioned Primary Air Or Recirculated ROdm
Air
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ENGINEERING DATA

EQUIVALENTS AND CONVERSIONS:

Tabie of equivalent temperatures

€ F € f I8 , ¥ R F “C il C F € f ‘C ‘f
-50 -58 73 %7 ¥ 392 325 817 450 842 575 1067 0 1292 825 1517
-5 -43 8) 176 205 401 330 626 155 851 580 1076 705 130t 830 1526
-40 -40 85 185 21 410 35 635 460 860 585 1085 718 1310 835 1535
-35 -3 90 194 215 19 340 644 465 869 590 1094 715 1319 840 1544
-30 -22 %5 203 220 428 345 653 170 878 595 1103 720 1328 845 1553
-25 -13 100 202 225 437 350 662 A7 887 600 "2 75 1337 850 1562,
-20 -4 RS 20 230 446 355 671 480 896 605 H2 730 1346 855 1571
-1 -5 110 230 235 455 360 680 485 905 610 1130 735 1355 860 1580
-10 14 115 239 240 464 365 689 490 a14 615 1138 740 1364 865 1589
) 23 120 248 245 473 370 698 495 923 620 1148 745 1373 870 1598
0 32 125 257 250 482 375 707 500 932 625 1157 750 1382 815 1607
5 4 132 266 255 9 380 716 506 941 630 1166 735 1394 880 1616
10 50 135 275 260 500 385 725 510 50 635 1175 760 1400 885 1625
15 59 140 281 265 509 390 734 515 958 640 1184 765 1409 890 1634
20 68 145 293 270 ~__ 518 3% 743 520 968 645 1193 770 1418 895 1643
25 G 30 302 275 527 400 752 525 977 650 1202 775 1427 900 1652
30 86 155 K3k} 280 536 405 761 530 986 655 1211 730 1436 905 1661
35 95 160 320 285 545 410 7m 535 935 660 1220 785 1445 910 1670
40 194 1 329 290 554 415 779 540 1004 665 1229 790 1454 915 1673
45 113 170 338 29 563 420 788 545 1013 670 1238 735 1463 920 1688
50 122 175 347 300 a7e 125 797 550 1022 675 1247 800 1472 925 1697
55 Ak} 80 356 305 581 430 806 555 1031 680 1256 805 1481 930 1706
60 140 185 365 30 590 435 815 560 1040 685 1265 810 1490 935 1715
65 149 19) 374 315 599 440 84 565 1049 690 1274 815 1499 940 1724
70 158 185 383 320 608 415 813 570 1058 695 1283 820 1508 945 1733
Values for interpolation in above
1C=18F 4C=72F 7C=-1267F 17 = 01.55*C 4°F=222:C 7F=3.88C
2°C=36F 5C:90F BC=144F 2F=11%C 5F=277C 8°F = 4.44°C
3C=54F 6C=108F 9C=162F 37 = 1.66°C 6F =3.33°C 9°f = 5.00°C
All decimals are exact. Alt decimals are repeating decimals.
Healing elements are frequently used at
voltages other than thgse shown n our
catalog The pescentages shown above
are used 10 defesmine the resulting wat-
tage Should you wish to use 2 heater "F=9/5°C+ 32
on a voltage not shown above. you may “C =(°F-32) x 58
calculate the resultant wattage eath this
tormula:
Actual Wattage = Rated Wattage x Apped Voitage®

Rated Voltage”
Percent of rated wattage for various applied voltages
Applied  Rated Voltage
Voitage 110 115 120 208 220 230 240 277 380 415 440 460 480 550
10 100% %1% 84% 28% 5% 3% 2% 16% 84% % 62% 57% 5.2% %
115 109% 100% 2% % 21% 25% 23% 7% 90% 6% 6.7% 62% 57% 43%
120 119% 109% 100%; 3% 30% 2% 25% 19% 10% 8.4% 74% 6.8% 6.3% 4.8%
208 300% 100% 89% 3% 75% 56% 30% 25% 2% 2% 19% 14%
220 2% 100% 83% 84% 63% 3% 28% 25% 23% 21% 16%
230 122% 109% 100% 92% 69% 37% 3% 2% 5% 23% 17%
240 133% 116%: 109% 100% 5% 40% 3% 30% 27% 25% 19%
277 133% 100% 53% 45% 40% 36% 33% 5%
380 188% 100% 84% 74% 68% 63% 7%
415 188% 100% 89% 81% 75% 57%
440 12% 100% 9% 84% 4%
460 123% 108% 100% 92% 0%
480 119% 109% 100% 76%
350 156% 143% 131% 100%
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ENGINEERING DATA

EQUIVALENTS AND CONVERSIONS:

Metric System Length Conversion table
Unit Metric Equivalent U.S. Equivalent 1 Btu - 251.996 internalional calories
milfimeler {mm) = 0.001 meter = 0.03937 ingh Mulliply
centimeler em) =001 meter =0.3937 inch Number of... By... To Obtain...
decimeter {dm} =01 metes = 3937 nches British 7783 Foot-pounds
METER (m) =10 metes =3937 nches thermad 3929x10°  Horsepower-houss
dekameter {dkm) =100 meters =1033 yaids wails 2930 210" Kilowatt-nours
hectometer (hm) = 1030 meters = 32808 feet 2930 Watts-houts
Talometer (km} = 10000 meters =06214 mile Foot-pounds 1285 x 10° British thermat units
505x10° HorsepGwer-hours
Melric system/weight or mass 3766 x10° Kitdoatianghrs
Unit Metric Equivalent 1.5, Equivatemt 1766210 Wat Wows
miiligrarn (ma) = 0.001 gram =00154 orain Horsepowar- 2545 Bulish thermal units
centrigrant {cg) =0.01 gram =0.1543 grain hours 1.98 x 10 Foot-pounds
decigram {dg) =0.1 gram = 1.543 grams 7457 Kilgwatt-nouts
GEAM @ =10 gram 1543 - grans 4s.? Watt-howrs
c::::m i:;?" s :g:o grams - ::37 ou'f::::m?dgmf Kilowatt-hours 3413 British thermal units
1am = grams B ou veidupors "
kilogram (kg) =1000.0 grams =22 pounds aveirdupars ?3315 x10 :zm‘::-hours
Melric system/capacity ‘Watt-bours 3413 British thermal urs
Unit Meiric Equivalent U.S. Equivalent 2655 3 Foot-pounds
milite! (mi) = 0001 liter 20034 fluid ounce 1312107 Horsepower-hiouss
centditer {ch =0.01 liter =0.338 fluid ounce 01 Kilowatt-nours
decihter (G} =01 liter =338 lluig ounces
LIER (n =10 liter <105 igend cuarts Conversion Faclors
dekalder (6K) 100 liters -0.284 bushe! Length Weight
hectokter y -100.0 liters - 2837 bushets i =254cm Tk = 2205 1.
Kifofiter (1) 10000 liters $26418  gallons T - 3048 m
1yd - 9144 m Volume

Melric system/area Im=3937in leu in - 16.33em’
Unit Metric Equivalent U.S. Equivalent fcu lL=02832m'
square millimeter  (mm’) = 0 000001 centare = 0.00155 square mnch, Area 1¢u. tt. = 62.53 Ib. water
square centimeter  (cm?) = 0.0001 centare =0 155 squaie inch 1 5q. in. = 6.452 cm2 . 1cu 1 =7.5gal water
square decimeter  (dm’) =001 centare =155 square nches 15q. ft. = 0929 m2 1cu. M. = 28.32 liters
CENTARE also {ca) =10 centare =10.76 squdTeieet 1US gat = 1337cu tt
square meter (%) Horsspower 1US.g8d =Bl m
are also {ay =1500 centares = 0.0247 anie 1hp = 746 kW 111S. gal = 8345 water
square dekameter  (okm’) 1 borler hp. = 9.8 kW 1U.8. gal. = 3.785 liters
hecatre also (ha) =10,0000 centares = 2N acres
squate hectometer  (hm’) Natural gas equivalent
square kilometer (xm’) = 1.000.020.0 canires %0386 square mie One therm = 1000.000 BTU

i ' One cu. 11 of gas = 1040 BTU {range 1020-1055)
Mgtnc system/volume . One Therm (Rounding of) = 1000 cu. 1. gas
Un@ ‘ , Metric Equivalent : ) U.S. Equivalent Qne MCF = 1,040,000 BTU
cubic millimeter {mnr’) =0.001 Gubic tentimeter = 0.016 munien
cubic centimeter  {cc.cm’) = 0001 Cubk cecmeter = 0.061 cubic inch Myltipty Ne. of By 1o Oblain
cubic decimetsr  (émy) = 0.00) Cubic meter 261023 cubcinches bar 987 atmosphere
STEVRE also {s) =10 cubic meter =1308 cutic yards par 100,000 pascal
cubic meter () barret (42 US gal.) 158 Cu. meters
cubic dekameter  (diam®)  #94000.0 cubic meters =1307943  cubicyards calote 4184 Joule
cubic hectometer  (km?) =%,000.600.0 cubic meters 213079428 cubi yards Jove 00085 BTU
cubic ki o’y /g % 1.000.000.000.0 cubicmeters  =0.25 cubx mite Kilojoule 3600 Kilowatt-hout

Kilogtams/sq. cim. 142 Pound/sq. inch

Prassurs mm. Hy. in. Hg. . H20
Unit At kg./em.2 1b./in.2 bar {0:C) {32 F) {60°F)
1 Atmosphere, 1~ 1033228 146959 1011325 760 29921 31934
1 kgfcm.” 0967841 1° 14.2233 0.980665° 735559 28959 32.843
10fb.AR7 063046  0.70307 10° 0.689476 517149 20 36 23.09
ybar 0936323 1.019716 145038 1° 750 062 2953 33.490
\meter Hg (0°C). 131579 13595t 19.3368 1.333224 1000° 3937 4465
10in_ Hy. (32°F) 033421 0.34532 49115 0.33864 254° 10 11.341
100 4L H,0(60°F) 29469  3.0448 43.308 2.9859 22396 88175 100*

1 inch of Hg (mercury) = 136 inch H,0
| PSH=2.31 inches of H,0
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ENGINEERING DATA

Metric Conversion Guide

Multiply By

Quantity To Convert From To
Area Square inches (in®) Square Centimeters (¢cm”) 6.4516
Square Feet (1Y) Square Meters (m?) 9.2903 x 107
Enthalpy (Heat) | BTU Per Pound-Mass Kilojoule Per Kilogram (kJ/ke) 2.3260
Entropy BTU Per Pound-Mass- Kilojoule Per Kilogram--Kelvin 4.1840
(Heat) °F(BTU/Ib m x °F) (kJ/kg.K)
*Flow Cubic Inches Per Minute (in. /min.) Cubzc Centimeters Per Sccond 0.2731
(cm’/s)
Cubic Feet Per Minute (fl;lmin.) Cubic Centimeters Per Second 471.9474
(cm'/s)
Cubic Feet Per Minute (ft. */min.) Cubic Decimeters Per Second 0.4%9
(dm'/s)=1/sy***
Cubic Feet Per Minute (ft.*/min.) Cubic Meters Per Second (m'/s) 04919 x 10°
Cubic Feet Per Minute (ft. /min.) Cubic Meters Per Hour (m'/h) 6990
Standard Cubic Feet Per Minute SCFM Cubic Meters Per Hour (m'/h 1.607
60°F, 14.7 psia 0°C, 1.01325 bar)
Standard Cubic Feet Per Minute SCFM Cubic Meters Per Hour (m'/h 1.695
60°F. 14.7 psia 15°C. 1.01325 bar)
Gallons Per Minute Cubic Decimeters Per Se¢Qhd 0.0631
(U.S. liquid) (gal./min.) (dm'/s)=(1/s)
Force Pound (Force) (Ib.) Newtons (N) 4. 4482
Length Inches (in.) Millimeters (mm) 25.4000
Inches (in.) Centimeters (¢ 2.5400
Feet (ft.) Centimelers_fem 30.4800
Feet (ft.) Mecters ¢l 0.3048
Mass**
(Weight) Pound (1b.) Kilograth (kg) 0.4536
Power BTU Per Hour (BTU/hr.) Wattd (W) 0.2929
Horsepower (H.P.) Watts (W) 746.0000
Pressure Pounds Per Square Inch (PS1) Kilopascals (kPa) 6.8947
(Stress) Kilograms Per Square Centimeters (Kg/effi?),™] Kilopascals (kPa) 98.0663
Inches of Water ("W.G.) @ 60°F -
Inches of Mercury (“Hg)@ 60°F Pascals (Pa) j248.84
Pascals (Pa) 3376.85
Temperature Degrees Fahrenheit (°F) Degrees Celcius (°C) 1C = (tF — 32)
1.8
Degrees Fahrenheit (°F) Kelvin (K) 1K= (1F+459.67)
1.8
Torque Pound Force-Inch ¢b-in) Newton-Meter (Nm) 0.1129
(Bending) Pound Force-Foot, (ib-f1) Newton-Méter (Nm) 1.3558
Velocity Feect Per Second fft./sec.) Meters Per Second (m/s) 0.3048
Feet Per Mihute (ft./min.) Meters Per Second (m/s) 5.0800 x 10
Miles Pef Hour (MPH) Meters Per Second (m/s) 0.4470
Volume Cubit¢Inches (in") Cubic Centimeters (cm”) 16.3871
_ Cubie\Féet (ft') Cubic Meters (m*) = Stere 2.8317x 107
Gallens U.S. (gal.) Cubic Meters (m”) = Stere 3.7854x 10°
. O7 (U.S. fluid) Cubic Meters (m*) = Stere 29573x 107
Work (Energy) BTU (BTU) Kilojoule (kJ) 1.0551
Foot Pound (ft-1b) Joule (I 1.3558
Watthour (W-hr.) Kilojoule (k) 3.6000
y $ince standard and normal cubic meters (STD m' and Nm') do not have a tniversally accepted definition, their reference pressure and
temperature should always be spelled out.
In commercial and everyday use. the term weight almost always means mass.
s Air consumption for pneurnatic control devices should be expressed in milliliters per sec iml/s). Allowable leakage rates for pneumatic

controf devices should be expressed in milliliters per second (ml/s) or microliters per second (ul/s)
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ENGINEERING DATA
Physical Properties of Liquid:

Latent hi. Latent ht.

Density™ Melt. fusion Boil pt.  vaporization Viscosity
Substance Ib/eut. ft. pt.°C_ BTU/b  °C BTU/Ib Poises’ Spec. ht,
Acetaldehyde (aldehyde) 50.30 12000 - 2080 2448 0.00231 -
Acetic acid 65.50 16.70 R 11850 1742 0.01222 0.522
Acetone 4942 -94.60 353 5610 2240 0.00310 0.506
Allyl aicohol 52.85 -129.00 - 97 00 2934 0.01363 0.665
Amyl aicchol 50.98 -78.50 - 13790 216.4 -
Aniline 64.58 6.24 377 18390 198.0 0.04467 0512
Benzene (benzol) 54.85 5.56 54.6 8012 169.6 0.00654 0.34
Bromine 198.87 -7.20 292 58.80 86.4 0.01005 0.107
Butyl alcohol 50.54 -89.80 54 117.70 2540 0.02948 0.687
Butyric acid 59.53 -5.55 54.2 163.50 205.0 0.01540 0.515
Carbolic acid (phenol) 66.70 41.00 523 18220 0.12740 0.561
Carbon disullide 80.70 -11180 - 46.26 1510 0.00376 0.24
Carbon tetrachioride 99.47 -22.80 748 76.75 835 0.00975 0.201
Castor oil 59.92 -63.50 - - 9.86000 0.434
Chloroform 92.90 -32.00 - 6120 106.0 0.00571 0.226
Decane 46.61 11630 - 174.00 000770 0.500
Di-ethyl ether 4455 -198.20 - 3450 151.0 000245 0.529
Ether 31.38 -11460 - 35.00 - 0.503
Ethy! acetate 56.10 -11900 - 7710 0.00450 0.457
Ethyi alcohot 49,23 -13870 #4438 78.32 367.7 0.01200 0.548
Ethyl bromide 90.50 -119.00 - 38.40 107.8 0.00402 0.215
Ethyl chioride 57.28 -13870 - 1220 166/5 - 0.367
Ethyl iodide 121.30 -108.50 - 7210 820 0.00592 0.161
Ethylene bromide 135.40 10.01 - 181 {0 832 001721 0173
Ethylene chloride 77.75 -35.30 - 83.70, 139.2 0.00838 0.299
Formic acid 76.13 8.40 106 100°80 216.0 0.01784 0.525
Gasoline 4118 - - 760-90.0 - 05
Glycerin 78.69 18.10 835 290.00 8.30000 0.576
Heptane 42.68 -90.70 - 98.40 1373 0.00416 0.49
Hexane 41.18 -95.40 - 6870 142.7 0.00326 - 0.6
Kerosene 48.70 . - - - 0.5
Linseed oil 58.28 -20.00 - 28700 0.33100
Methy! acetate 57.84 :98.10 - 5710 176.6 0.00388 0.468
Methy! aicohol 49.42 5780 396 6470 4730 0.00596 0.601
Methyt iodide 142,58 -64.00 - 4230 82.6 0.00500
Naphihalene 74,88 80.20 64 218.00 136.0 0.04000 0.396
Neatsfoot oil 56.97 - - - .
Nitric acid (100%) 94 41 -47.00 172 86.00 207.0 -
Nitrobenzene 75.63 5.85 405 21090 1424 0.02100 0.35
Nonane 44.80 -51.00 - 150.60 0.00620 0.503
Octane 4412 -56.90 - 12460 1277 0.00542 0.578
Ofive oil 57.28 20+ - 300 0.84000 047
Paraftin 44.30 - - 400.00 - 0.7
Pentane 39.37 -12990 - 36.00 0.00240
Petroleum 54.79 - - - - 0511
Rropionic acid 61.77 -20.80 - 14110 177.8 0.01102 0.56
Bropyt alcohol 50.16 -127.00 - 97 50 296.0 0.02256 0.57
Rapeseed oit 56.97 -3.50 - - 1.18000
Soya bean oil 57.35 - - - 0.40600
Sperm oil 54.91 - - 98.3% 0.42000
Sultur, melted 1460 - - 445.00 1174.0 - 0.234
Sulturic acid {100%) 114.25 10.49 433 330.00 2197 0.50000 0.344
Tallow 58.66 27.41 - - 0.17600
Toluene 55.04 -95.00 - 110.30 155.7 0.00590 0.44
Tuspentine 54.48 -10.00 - 160.00 1235 0.01487 0.411
Water 62.40 0.00 79.7 14350 970.0 0.01005 1
Xylene O 53.85 -27.10 - 142.00 149.2 0.00881 0.411
*Where the temperature is nol given, ordinary temp. is undersiood
"Dyne seciem®
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ENGINEERING DATA
Physical properties of solids:

Metals Non-metallic
Density* Latent ht. Spec. ht. Latent ht.
1b/ Melt. fusion  Boil pt. vaporization g-cal/g/°C or Melt. fusion Weight
Substance cufit pt.°C  BTU/Ib °C 8TU/b BTU/Ib/°F Substance pt. °C BTUAb  Ib/®  Spec. ht,
Aluyminum 168.5 659.8 167.4 1800 3510 0226 Asphait 1211 40 81 40
Antimony 413 630.5 70.2 1380 971 0.0304 Bakelite - - - 3-4
Arsenic 357.6 Volatilizes - 615° 133 0.078 Basalt - - 150 20
Barium 218.4 850 - 1140 1130 0.068 Beeswax 622 75 60
Beryllium 1123 1350 572.4 1500 - 0.425 Brickwork - - 144 20
Bismuch 610.3 27113 225 1450 398 0.0294 Carbon. graphite - - =40 126
Brass - 1700 - - 0.092 - - (R 165
Cadmium 539.6 320.9 23 766 410 0.0552 diamond - - - 1044
Calcium 96.7 810 140 1170 - 0.149 Calcspar - - - 2005
Cerium 430.5 640 - 1400 - 0.0511 Cellulose - { - 35
Cesium 116.9 26.0 6.8 670 237 0.0482 Chalk - - 120 214
Chromium 4324 1765 126 2200 27 0.1 Clay - - 15 22
Cobail 543.5 1480 115.2 3000 - 0.1001 Coal > - 90 3
Copper 554.7 1083 88.7 2300 3161 0.0928 Coke - - 62 .265
Gold 1204.3 1063 28.6 2600 803 0.0312 Concrete - - 175 156
Iridium 1399 245413 47 4800 612 0.0323 Ebonite - - - 40
Iron (99.97%) 491 1535 17 3200 1998 0.1075 Glass: - - 185 1988
Lead 707.7 3274 10.8 1620 581 0.0297 crovn - - - 161
Lithium 333 186 217 1200 - 0.96 flint - - 200 A17
Magnesium  108.6 651 126 1097 2340 0.249 Branite - - 165 192
Manganese  845.3 1260 - 1900 1879 0.1211 Graphite - - 130 20
Mercury 4493 -38.87 4.98 356.9 128 0.0833 Ice (-20°C) - - - 465
Molybdenum  636.5 2620 - 3700 318 0.0289 lce (0°C) - - - 487
Nickel 552.2 1440 131.4 2900 1818 0.1132 India rubber, Para - - - 481
Osmium 1402.7 2700 - 5300 630 0.0311 Limestone - - 125 22
Palladium 748.8 1553 64.7 2200 1098 0.0538 Marble - - 165 21
Platinum 13335 17735 484 4300 1147 0.0319 Mica - - 165 10
Potassium 54.3 62.3 26.3 760 923 0.177 Paper - - 58 45
Rhodium 776.3 1966 - >2500 W6 0.058 Plastics:
Silver 665.2 960.5 46.6 1950 982 0.0557 ABS - 52 62.2 3-4
Sodium 572 97.5 48.6 880 2106 0.283 Cellulosic - 83 829 3-5
Steel 487 1398 - - 0.12 Epoxy - 78 778 25
Strontium 162.2 800 - 1150 1881 0.0735 Fluoroplastic - 133 133.1 28
Tantalum 1035.8 2850 - >4100 - 0.036 Nyion - 69 691 A
Tellurium 390 452 18,1 1390 286 . 0.0483 Phenolic - 83 829 829
Thallium 745.7 303.5 . 1650 396 0.0326 Polyethylene - 57 57.0 55
Thorium 686.4 1845 - >3000 - 0.0276 Polystyrene - 64 639 .32
Tin 4319 23189, '25.9 2260 1179 0.0548 Vinyl - 86 86.4 2-3
Titanium 280.8 1800 - >3000 2376 0.1125 Porcelain - - 145 26
Tungsten 1185.6 3382 - 5900 2129 0.032 Quartz 1732 - 138 A7
Uranium 1168.9 <1850 - - 0.0280 Rock salt - - 136 .188
Vanadivm 3499 1710 - 3000 - 0.1153 Rubber - - 75 .48
Zinc 4455 419.45 47.9 905+2 767 0.0931 Sand . - 90 19
Zirconiym 407.5 1900 - >2900 - 0.066 Selenium - - m 077
*Wherg temperature is not given, ordinary temperature is understood. Silicon - - 151 181
Sugar 160 320 105 .30
Sultur, rhombic - - 125 176
monoclinic - - - 181
Woods, general - - - 3-7
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Physical properties of gases:

ENGINEERING DATA

Latent ht. Latent ht.
Deasity* Mell. fusion®* Boit pt. vaparization
Substance om p.C BTUAY' ‘C BIUM Spec. ht.>*
Acstylene 068 812 - 83 . 3832
A 080 - - - 9 02377
Ammoma 048 75 1944 -335 589 75202
Agon_ 1033 -1892 121 g7 679 91233
Arsioe €02 BAEEY - -548 - -
Butaneso 16 S50 - -102 1573 -
Butane-n 15 -135.0 - 06 1847 -
Casbon Drore 144 -57 815 -30 subl 2482 02025
"Carbon mongude 725 207 154 RTINS 7 62225
*Garbon oxychionds (phosgene) 270 -118 . 83 - -
Catbon orysuihde 170 -138 - 48 .
{higrine 1853 -101 6 444 -347 145.8 onas
Crigrine monaxde 24) -20 - 38 (exploces) - -
Cyanogen i -27 90 - -2 . 22085
£rtane 084 -1720 - -233 454 4, 1§ 3
iyl Chionde 179 -1387 - 122 1665 02750
Ethylene 078 -1694 1038 - 03%
Fyonine 1059 -223 - -187 729 0152
Hedin [1}h1c} 272 - -268.4 197 1325
Hydiogen 0056 25314 22 2528 182 3z
Hydrogen bromede 278 -867 134 687 87 0082
Hydrogen chlonds 1023 -1113 241 -83.1 (785 mm) 190.6 G134
Hydrogen tlyande 0535 -323 . +36 7 (755 mmj, B 6343
Hydrogen indce 355 513 102 357 €1 005
Hydrogen selenge ) 54 - -42 - -
Hydiogen sulhise 36 -86 - -62 274 02451
Hydiogen 1ellunge 360 -48 - -18 - -
Krypton 230 -169 - -1318 504 -
Methane 0446 -1825 %2 ~1614 2484 csae
Methyl chigrde 142 -6 - -2373 1841 G624
Mettnd ether 121 -138 - 249 - -
Methy! Huonge 9% - - -780 -
Monamethylamene 087 -925 . 58 - -
Reon 056 -248 67 51 -2459 - .
Kinc cude o <167 33 -153 - 0232
Ntrogen o3 -20086 1) 1958 85 02436
%1105yl chicade 186 645 3 -55 - -
Nitrous oxide 123 -1024 c -898 - 02126
Txygen 083 -2184 € -1830 918 Q2178
Phosphne 035 -1335 - 874 - -
Propane 126 1699 445 - -
Sdicon tetrathuonice 22 - - 68 - -
Sultor dioxide 166 76 - =10 1706 ¢ 1548
Xenon 365 -149 24} =109 439 -
"WT mibsicu ft 3 approx 70°F and atmoscherc press,re
T There tempRratie S Nt Qiven. DIEMA’; SeMperaty re is undarstodd
e propettes are 3t a pressure #quivaient 10 7&Imm of mercury uniess othen@ise stated
Cryogenic Properties of Gases
Gases
Prop He Ne A Xr Xe H, CH, NH, N, 0,
Density. 32°F Atm 1ar’ o 14 0562 m3 23 368 00561 0448 0481 o781 0892
Bading pt 1 Alm °F -452.0 -4106 -302.4 2432 -162 6 -4230 -2587 -2803 -320.4 -2974
Meitog pt 1 Atm: °F 25 Am
-4580 4157 -3087 -2508 -1582 4346 ~2N2 -107 9 <458 <3611
Vapx Gens a5 7 LA’ 999 593 368 518 3 0830 hiF] 0556 288 26
Leouxd dens 21 B P 1nae’ 7803 49N 8677 1498 19435 437 647 4258 50.19 7129
Vapor press Sohd at M P w mm g, <02 3 516 549 812 54 70 452 964 G
Heatof Vapor 3t BP B <03 374 700 464 494 1344 bZ:N SB86 857 916
1t ctfusionat ¥ £ Bruty <18 72 121 it 5e 52 el 1512 119 £z
CP 50 F 1 Am 3witif 2t ™ M s
125 <] 125 05 L) 339 528 £23 238 218
Cp:lv. 59-68°F 1 Atp -292'F
1.65 164 167 168 1E6 14 1.3 131 140 143
Crical temip °F 4502 -3597 -188% -827 £19 .38 1165 2703 2228 REIR!
Catcabpressité Am 226 68 450 342 82 128 458 115 335 1
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ENGINEERING DATA

Steam Tahles

Heat Content Above 32 Degrees Fahrenheit
Gauge Saturation Specific Sensible Heat Latent Heat Total
Pressure or Boiling Volume or or Heat
{PSIG) Temperature {Cu Filb) Heat of Liquid Heat of Evaporation (BTU/LD.)
{Degrees F) (BTU/Lb.) (BTU/LY.)
Z 2120 2:.80 180.1 970.3 11502
l 2155 2513 183.6 968.1 1517
z 2187 2372 186.8 966.0 11528
3 217 2247 189.8 964.1 1153.9
4 224.5 2i.35 192.7 962.3 1155.0
5 273 0.3 195.5 960.5 1156.1
g 229.8 1942 198.2 958.8 11570
7 2324 1858 200.7 957.2 1579
8 2349 178 203.2 9556 1158.8
9 237.2 171 205.6 954.1 1159.7
10 2395 16.46 2079 9525 11604
1 a7 15.86 2101 9511 {2 )
12 2438 1531 2122 9497 19619
13 2459 13793 2143 948.3 11626
14 2379 1531 216.4 946.9 1163.2
15 2498 13 86 218.3 9456 11639
1% 2517 13.43 2203 9443 1164.6
17 2538 13.03 222.2 9430 1165.2
18 255.4 12.66 2240 5418 11658
13 257.1 12.31 225.7 940.6 1166.3
20 2588 11.98 2275 9335 1167.0
i 260.5 11.67 229.2 9388 11675
22 2622 137 2309 93%2 1168.1
22 2633 108 2325 936.1 1168.6
22 2654 10.82 234.1 §35.0 1169.1
235 266.9 10.56 2356 9340 1169.6
35 2781 945 2430 9289 1719
35 2807 556 2498 924.2 1174.0
49 2863 7.82 256.0 919.8 1175.8
45 2924 7.20 2618 9157 11775
50 291.7 668 2672 911.8 1790
55 302.7 623 2024 908.1 1180.5
[ 307.3 583 2772 9646 11818
63 38 5.49 284 8 9013 11831
70 3164 518 286.2 8980 1184.2
75 320.1 491 290.4 89438 1185.2
30 3239 486 2944 8919 11863
85 3216 a.34 298.2 393.0 1187.2
90 3312 424 3019 886.1 1188.0
95 3346 .06 305.5 883.3 11883
100 3379 339 308.9 880.7 1189.6
105 3419 3 74 3123 8781 11904
16 3442 359 3155 875.5 1910
115 34722 340 3187 8730 1917
120 350.1 334 321.7 870.7 1192.4
125 3529 33 3247 868.3 1193.0
130 355.6 312 3276 865.9 11935
135 358.3 302 3304 863.7 11941
140 360.9 293 333.1 8515 1194.6
145 363.4 284 335.8 8593 1195.1
150 3659 2.76 3384 857.2 11956
155 3689, 268 340.9 855.0 11959
180 370% 261 3434 8530 1196.4
165 329 254 3459 8509 11968
178 375.2 2.47 348.3 848.9 1197.2
175 3774 24 350.7 B846.9 1197.6
1 3795 235 353.0 8450 11980
185 3816 2.30 355.2 8431 1198.3
4 383.7 224 357.4 B41.2 11986
192 385.8 219 359.6 839.2 11983
208 387.8 212 3619 8374 1199.3
2:0 3917 204 366.0 8338 1199.8
220 3955 195 370.1 8303 12004
230 399.1 188 3741 826.8 12009
230 402.7 131 377.8 823.4 12013
250 406.1 174 KERK 8201 12017
260 409.4 1 385.2 8169 12021
279 126 162 388.7 8137 12024
280 N57 156 3921 8105 12027
280 4188 152 3955 807.5 1202.8
390 4218 147 398.7 804.5 12032
400 4382 112 4281 7764 12046
500 4700 090 452.9 7513 12043
[Sen] 1888 075 474.6 728.3 1202.9
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If YOU can draw it,
CAPP/USA can make it!

IF YOU HAVE AN EXISTING MANUFACTURER'S PART
NUMBER OR SPECIFICATION, SIMPLY WRITE IT OR DRAW
IT IN THE SPACE BELOW AND WE'LL MAKE IT FOR YOU!
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CAPP/USA

Terms & Conditions

Prices:

All prices in this CAPP/USA Catalog are subject to change without notice.

60
Returns: 0

To return merchandise purchased from CAPP/USA, a Return Authorization Number (R.A. No.) is required. All ¢ cg)er‘ﬁ
may obtain RA. No.’s by calling CAPP/USA at (800) 356- 8000. %»

Warranty - CAPP/USA Products: O

Every product manufactured by CAPP/USA is warranted to be free from defects in material and we Q’r“namhjp fora
period of ONE YEAR (1) after shipment from Capp. Capp will immediately replace any product(s d to be defective
within the warranty period. %

Warranty - HONEYWELL Products: Q\

CAPP/USA extends to ALL customers an extended warranty of TWO Years (2) on all Honeywell products including
controls, parts, components, and accessories under Capp’s warranty policy. Cap, 6 immediately replace any
HONEYWELL product(s) found to be defective within the warranty pvrmd O

NO Warranties Cover Merchandise... (5\'

that has been damaged due to improper application or instal atlmx 'ss handling, water or fire damage, or other
conditions beyond our control. In no event is CAPP/USA resp for any consequential damages of any nature
whatsoever. The foregoing constitutes the entire warranty w; pect to such products and is in lieu of all others ex-
pressed or implied including any warranty of merchantab#aedf fitness for a particular purpose.

Freight: 66

All shipments from CAPP/USA are F.O.B. ‘wh $ Point - Prepay & Add, unless otherwise specified.

Trademarks/Trade Nm

Honeywell is a registered traderp a oneywell, Inc. CAPP /USA is not affiliated with Honeywell, Inc., CAPP/USA is
an mdcpendent distributor of F ?\ t“ products.

In addition:

The following nam @lﬂ'lpdﬂit% used in this catalog are registered trademarks: AIRBORNE EXPRESS, ALUMEL:
HOSKINS \1FC MERICAN EXPRESS, BARBER COL MAN CO., BURNS ENGINEERING CO., CHESSEL,
CHROMAILO ROMEL: HOSKINS MFG. CO., CONSTANTAN: AMAX, INC., DIALAPAK: HONEYWELL,
DI.-\LATRO@NEY\\’"ELL, DICKSON CO., EMERY'WORLDWIDE, EUROTHERM INT'L., FEDERAL EXPRESS,
GORDON CO7 HASTELLQY: STELLITE DIV. OF CABOT CORP., HONEYWELL, INCOLOY: INT'L. NICKEL CO.,,
KAI’T@ I DuPONT INC., L&N, LEEDS & NORTHRUP, MEGOPAK: HONEYWELL, MONEL HUNTINGTON

Ald. /INC., OMEGA ENGINEERING CO., OMEGAPAK: OMEGA ENGINEERING CO., PARTLOW, PYROMATION,
I\QREFRAQIL: THOMSON CO., RPS (ROADWAY PACKAGE SYSTEM), RUSTRAK CO. DIV. OF GULTON IND.,
TEFLON: E.I. DuPONT CO., TRULINE: HONEYWELL, TUDOR TECHNOLOGIES, INC., U.P.S. (UNITED PARCEL
SERVICE), U.S. POSTAL SERVICE, VARIDEPTH: BARBER COLMAN CO., WATLOW-GORDON CO., YOLOY:
YOUNGSTOWN SHEET & TUBE CO.

General:

These terms & conditions are subject to change without notice.

THIS CATALOG. OR ANY PORTION OF IT. MAY NOT BE REPRODUCED
WITHOUT THE WRITTEN PERMISSION OF DATACAT, INC. AND CAPP. INC.
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