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Standard Specifications for Model 2702 and 3702 
 
 

INPUTS 
 
 
NUMBER OF INPUTS 
Up to 32 analog inputs plus the computer I/O described in "computer interface" section on Page 4. 

TYPES OF INPUTS 
Any combination of any of the following types of analog inputs can be selected by the operator: 

Millivolts and Volts: Any full-scale voltage from +/-1 millivolt to 10 volts can be programmed. 

Current: 4 to 20 mA or other current ranges such as 1 to 5 mA or 10 to 50 mA can be accommodated by simply installing 
a resistor across the input terminals. 

Thermocouples: Linearization to 0.2°C conformity with NBS reference monographs plus automatic cold junction 
compensation are provided for thermocouple types J, K, T, R, S, E, B, N, Plaintell II, W/W-26Re. In addition, linearization 
for special thermocouples such as Xk, XA, EU-2, LB-3 etc. can be entered by the operator. Cold junction temperature is 
continuously monitored and automatically compensated for in all TIC measurements, but can be disabled for specific 
channels when not required. 

Resistance Temperature Detectors (RTDs): Linearization is provided for Pt-1 00, both DIN 43760 (IEC 200385) and Alpha 
.003923; 120 ohm Nickel, Edison Electric Institute 120 ohm at 0°C; 10 ohm Copper, Edison Electric Institute 10 ohm at 
0°C; 10 ohm Copper at 25°C. Any curve, such as PT -50 or JIS 2003916, can be entered by the operator. 

Relative Humidity: Relative humidity is calculated using dry and wet bulb temperatures as variables in a standard Rh 
algorithm. 

User Programmed Linearization: Room for 16 different customer entered linearizations for applications such as special 
TICs, RTDs, thermistors, humidity sensors, gas analyzers, load cells, flow meters, etc. 
This linearization may be entered as a look-up table with up to 40 break points, or with a slope/intercept using the 
equation y = Mx + b. 

T/C STANDARDIZATION 
One step software routine references up to 31 thermocouples of the same type to within +/-0.15°C. This routine will solve 
thermocouple reading inaccuracies due to unmatched T/Cs of the same type, different sensor lead lengths, or 
temperature gradients across the input terminals. 

SCAN CYCLE TIME 
All input signals and 2 alarm set points per channel are scanned every 2 seconds regardless of chart speeds or datalog 
intervals. 

ENGINEERING UNITS 
Any three character engineering unit can be created and assigned to correspond with any scaling factor on any channel. 
Units such as GPM, T/D, RPM, MIL, TON, KG, etc. can be assigned to channels. These units will be included in the 
computer output, digital display and printed on the chart when datalogging. 

SCIENTIFIC NOTATION 
Input values exceeding five digits can be expressed in scientific notation on the chart, digital displays 
and serial output. For example, 0.000061 TOR would be represented as 6.1 X 10-5. 

PROGRAMMABLE RESOLUTION 
For datalog, serial ASCII and digital displays; one or five places to the right of the decimal may be selected. 
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ALARM OPERATION 
 
 
ALARM SET POINTS 
Each channel includes 2 set points that can be used to indicate high/low, high/higher, low/lower or rate of change alarms. 
Set points can be programmed along any range in any engineering units. 

ALARM TREND PRINTING 
When any channel exceeds an alarm set point, the date and time are printed on the chart and brackets (< >) will appear 
around the ID number of the channel involved until the alarm condition ends. The date and time will also be printed when 
the alarm ends. 

ALARM DATALOGGING 
One normal and one fast rate can be programmed for datalog printing with the faster interval occurring during alarm 
conditions. An H for high alarm or an L for low alarm will follow the channel ID number of the channels in alarm. 

ALARM CHART SPEED 
The operator may select a slow chart speed for normal operating conditions and a second, faster speed for alarm 
conditions. The faster chart speed will automatically engage whenever one or more channels exceed a high or low alarm 
setting. The date and time will be printed when the recorder switches to alarm speed and when the alarm condition has 
cleared. The unit will return to the normal speed when the alarm has cleared. 

RATE OF CHANGE ALARM 
The rate at which any input changes over a programmable period of time can be displayed on any channel. As with every 
other channel, this channel will have two programmable set points. 

ALARM BUZZER 
A built in alarm buzzer will beep every 2 seconds as long as any alarm condition continues or until silenced from the 
keyboard. 

ALARM SCAN FREQUENCY 
All 64 alarm set points (2 per channel) are automatically scanned every 2 seconds. 

ALARM MESSAGES 
12 messages of 16 characters each can be composed and assigned to specific set points. A message can then be printed 
whenever its assigned set point is activated. These messages may contain instructions for the operator such as "CHECK 
COOLANT" or "CALL EXT. 9030" or the message may identify the nature of the alarm, such as "HI TEMP OVEN #3." 

ALARM RELAYS (OPTIONAL) 
The recorder is available with optional 12, 24, or 32 alarm relays. Relays are S.P.D. T. and can be assigned to any 
individual or group of set points using And/Or logic. Contacts can be programmed for N.O. or N.C. operation and are rated 
at 5.0A @ 24 VDC or 120 V AC for resistive loads; 0.1 A @ 120 VAC for inductive loads. 

AUTOMATIC/MANUAL PHONE DIALING 
Any telephone number plus area and access codes (up to 18 digits) can be stored for automatic dialing and 
communication with a remote location via modem connection any time a channel goes into alarm (telephone modems are 
required). After a connection is made, data will be transmitted for 30 minutes or for the duration of the alarm before 
automatic disconnect. 
 
 



COMPUTER INTERFACE 
 
 
A complete two-way RS-232 and 20 mA current loop interface is standard in every 2702. The output is programmable and 
can contain date and time as well as alarm status, measured variable and engineering units. Data transmission can 
include all channels, selected channels or only channels in alarm. Data can be transmitted to a connected computer, 
printer, terminal or data storage device at any interval from continuous to once every 7 days (168 hours). A connected 
computer can also query instruments for data on demand in channel by channel or in binary block formats for use in 
computer or PLC controlled data acquisition applications. Parity and stop bits are programmable and 15 baud rates can 
be selected from 50 through 19.2K. 

SERIAL OUTPUT ON ALARM 
Each channel can be programmed to appear in the computer output: 1) continuously, 2) never; 3) only when that 
particular channel is in an alarm condition. 

TAGLINES IN COMPUTER OUTPUT 
Instruments can be programmed to include or exclude 6 character taglines for channel identification in the serial output. 
 
 
 

MATH CALCULATIONS 
 
 
FLOATING POINT ARITHMETIC 
Floating point addition, subtraction, multiplication and division between any two channels can be displayed on a 
third (virtual) channel. This virtual channel can itself be a part of any calculation. 

DOUBLE INTERPOLATION 
Data values on real and virtual channels can be manipulated by feeding them through multiple linearization tables and/or 
math routines. This feature allows channels to accept the conditioned value of another input channel as a direct input. 

SQUARE ROOT 
The square root of any input can be extracted and displayed. The unit can trend, log and/or transmit up to 32 square root 
extractions. 

TIME AVERAGING 
The averages of up to 8 different inputs over a programmed time interval from 24 minutes to 254 hours can be calculated 
with an automatic reset after the selected interval. 

GROUP AVERAGING 
The average of any group of 2 to 31 channels can be calculated and displayed as a separate channel. Two or more group 
averages can be determined simultaneously. 

INTEGRATION 
Samples of any input taken once per second are added and displayed until the programmed reset value has been 
reached. Operator may select a threshold level for exclusion of lesser input values. 

RATE OF CHANGE 
Monitors, records and transmits the rate of change of an input over a specified time period from 1 min. to 254 hours. 

MASS FLOW 
Mass flow is calculated using the algorithm shown below and displayed as a separate input. 

FO 
Calculates the lethality factor of a temperature input monitoring a steam sterilization process. Internally calculates the total 
equivalent time at a base temperature derived from the actual real time temperature. 
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PRINTING 
 
TREND PRINTING 
The unit plots a data point (representing the input value) for each active channel with every excursion of the print head 
over the chart. The continuous series of these points forms a trend line. A channel ID number or three-character tag will 
appear to the right of the trend lines. 

DATALOGGING 
Input signal data including engineering units and alarm status for all active channels plus date and time will be printed in a 
column format. The unit prints data in five columns (3 columns if tags are printed). 
The frequency of printing is adjustable from once every 12 seconds to once every 5000 minutes. 

TREND RECORDING AND DATALOGGING 
Any combination of channels can be trend recorded, datalogged or both with individual control over each channel. Printing 
can also be set up for automatic interruption of trend recording with a datalog print of all input signals and then a return to 
trend recording. Switch from trend recording to datalog can be programmed to occur from once every minute to once 
every 168 hours and/or whenever an alarm occurs on any channel. 

ALARM TREND RECORDING AND DATALOGGING 
As an alternative to continuous recording or logging each channel can be programmed to appear in the trend or datalog 
printing only when it is in alarm. For example, channels 1 to 15 may be programmed for continuous recording, with 
channels 16, 18 and 20 to be printed on the chart only when they exceed their alarm set points. 

PROGRAMMABLE PRINT DARKNESS 
One of four keyboard settings can be selected for optimum print contrast. 

DOT FILLING 
The dot filling feature produces a continuous trend line even if an input signal changes 100% of full scale in a few 
seconds. 

MINIMUM / MAXIMUM 
A digital print-out of min. and max. input values for each active channel over a programmable time period can be selected 
with automatic reset after print. 

REPORT GENERATION 
A single keystroke activates a printout of real time plus min/max values with units of measure for all channels 
programmed for datalog printing. 

MESSAGE PRINTING 
Messages typed on the keyboard can be printed on the chart or sent to a peripheral computer, terminal or printer via the 
serial port. Single line message length can be up to 109 characters. Computer generated messages received via the 
ASCII port can also be printed on the chart. 

CHART SCALE PRINTING 
A user designed measurement scale can be stored for printing at regular intervals. Scale can be made up of any 
numbers, symbols and/or characters. 

DATE/TIME REFERENCE 
The day, month, year, hour, minute and second are printed on the chart at user programmed intervals while trending or at 
the beginning of each datalog print interval. The data and time print also occurs automatically at the onset and clearing of 
an alarm condition. 

CHART SPEEDS 
Keyboard selectable from 0.01 "/hour to 120"/hour or 0.02 cm/hour to 300 cm/hour in 0.01 increments. 

PRINT CYCLE TIME 
32 channels can be printed in less than six seconds. Channel ID or tag, chart scale, date and time are printed at all chart 
speeds. 

AUTO CHART DRIVE SHUT-OFF 
A paper counter will monitor the length of chart paper on the feed roll and automatically switch the chart drive to standby if 
the supply drops below 5 ft. The alarm buzzer will sound and a message will be shown on the digital displays indicating 
that replacement is necessary. 
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FEATURES AND RELIABILITY 
 
ACCURACY 
Better than 0.1% of the amplifier full scale ranges for +/-1 0 mV, +/-100 mV, +/-1 V, + 10 V ranges; better than 0.5% for +/-
1 mV. These accuracy figures are based on a percentage of the amplifier full scale, not on a percentage of the trend 
record display. 

WARRANTY 
Full 2 year warranty, parts and labor; F.O.B. factory. 

AUTOMATIC RESTART 
If power failure occurs, unit automatically resumes operation and computer communication when power is restored. 

SURGE WITHSTAND 
Certified for surge withstand capability to IEEE standard 472-1974. 

AUTOMATIC CALIBRATION 
A built-in precision reference source automatically checks both zero and span (full scale) every 2 seconds and makes 
adjustments if needed. 

SEISMIC QUALIFIED 
2702 passed OBE and SSE tests. 

SECURITY 
A three-digit security code can be programmed to prevent any unauthorized entries from being made in program routines. 

MEMORY PROTECTION 
All programs and the clock are protected against power loss by internal battery and individual battery-backed chips. 
Recorder can be disconnected from the power line for 5 years without loss of memory or clock time. 
 
 
SIGNAL IDENTIFICATION 

CHANNEL IDENTIFICATION 
Any number from 0 to 99 may be used to identify input channels. The channel ID number is printed at intervals from 1/1 0" 
to 10" and to the right of the trend line it represents. This number will never be printed over another number where 
channels are intersecting or superimposed. 

TAGLINES 
Up to 32 taglines of 6 characters each can be created and assigned to channels for explicit identification. Taglines will 
appear after the engineering unit while datalogging and on the right section display if the channel is programmed for 
display. The first three characters of the taglines assigned to channels may be printed in place of channel ID number 
when trend recording. 

INSTRUMENT IDENTIFICATION CODE 
Up to 5 characters may be stored as an identification code. This ID code will appear after the date/time reference in the 
computer output and to the right of date/time reference on the chart. 
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DIGITAL DISPLAY 
 
 
Continuous or sequential large character display on the front panel of time of day plus channel number, alarm status, up 
to 5 digits of data with + or -sign and engineering units of any channels. 

PROMPTING 
Recorder is easy to program with prompted menu steps displayed in English on the digital displays. 

TAGLINES ON RIGHT DISPLAY 
Assigned taglines can be displayed on the right side display to correspond with associated channels programmed for 
automatic or manual display on the left section. The left section will show channel input level with the corresponding 
tagline shown on the right section. 

CLOCK 
Continuous digital display of the time of day. The battery backed up clock oscillator will maintain correct time during power 
outages of up to 5 years. 

ALARM DISPLAY 
When any channel exceeds one of its alarm set points the right section digital display will show the channel number, high 
or low alarm, up to 5 digits of data with + or -sign and the engineering unit such as C, F, LPM, GPM, etc. If several 
channels are in alarm at the same time the display will show each channel in turn for 2 seconds. The right display can be 
programmed to show either the alarm status of all channels turned on, or to present associated taglines of channels that 
are being displayed on the left section. If one of the optional alarm relays has been activated in either display format, that 
relay number will be displayed in far right of right digital display. 
 
 



2702 GENERAL SPECIFICATIONS 
 
COMMON MODE VOLTAGE 
170 VAC RMS channel to ground with optional high common mode input board. +/-15 volt maximum with standard input 
board. 

DIELECTRIC STRENGTH 
1,000 V power transformer primary ground; 1,000 V relay contacts to ground; 1,000 V power transformer primary to 
sensor input terminals. 

COMMON MODE REJECTION RATIO 
Better than 120 db. 
 
INPUT IMPEDANCE 
Greater than 1 Megohm at DC. 

NORMAL MODE REJECTION RATIO 
Better than 45 db at 60 Hz; 70 db at 1 KHz. 

POWER REQUIREMENTS 
Less than 100 watts peak power; 50 watts average power. Selector switch for 100, 115, 220 or 240 volts. Operates on 
either 50 or 60 Hz. 

OPERATING TEMPERATURE 
32°F to 140°F (0 to 60°C); 5% to 98% noncondensing relative humidity. 

MOUNTING 
2702 has rubber feet for bench top applications and flanges for 19" rack mounting. Jack screws for panel mounting are 
available as an option. Panel cutout dimensions are 10.125" H X 17.062" W (+0.06/- 0.0), metric: 25.72 cm H X 43.34 cm 
W (+ 1.5/-0.0). 

CHASSIS SLIDES 
Entire chassis slides out and removes for easy access. The rear panel is hinged and removable also. 

DIMENSIONS 
17.75" (45 cm) wide X 10.5" (26.7 cm) high X 15.5" (39.74 cm) front to back. 

WEIGHT 
Net 48 Ibs. (21.8 kg). Shipping weight 57 Ibs. (26 kg). 
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3702 GENERAL SPECIFICATIONS 
 
 
COMMON MODE VOLTAGE 
170 VAC RMS channel to ground with optional high common mode input board. +/-15 maximum with standard input 
board. 

DIELECTRIC STRENGTH 
1000V power transformer primary to ground: 1000V relay contacts to ground; 1000V power transformer primary to sensor 
input terminals. 

COMMON MODE REJECTION RATIO 
Better than 120db. 

INPUT IMPEDANCE 
Greater than 1 Megohm at DC. 

NORMAL MODE REJECTION RATIO 
Better than 45db at 60 Hz; 70db at 1 KHz. 

POWER REQUIREMENTS 
Less than 100 watts peak power; 50 watts average power. Specify 110' 115, 220, or 240 V AC operating voltage when 
ordering. Operates on 50 or 60 Hz. 

OPERATING TEMPERATURE 
32°F to 140F (0 to 60°C); 5% to 98% noncondensing relative humidity. 

DIMENSIONS 
17" (43.2 cm) wide x 15.125" (38.4 cm) high x 11.35" (28.8 cm) front to back. 

WEIGHT 
Net 28.5Ibs. (12.9 kg). Shipping weight 41Ibs. (18.6 kg). 
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