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INSTRUMENTS

Thermograph 11

These operating instructions apply to the Thermograph instrument developed by B-G Instruments, Inc. The operating functions described
herein are based on revison | of the Functiona Specification THRM- .0, .1, .2.

General Description

The thermograph accepts up to 2 andog inputs,
displays the vaues numericaly and plots them against
time on a paper gtrip recording. The inputs may be
direct analog voltages or from thermistor probes. In
the latter case, the thermistor Signals are measured,
linearized and reported in degrees F or C. Figures 1
and 2 show front and rear views of the instrument. A
typica dua channd recording is shownin figure 4.
Ovedl dimensonsare 11" widex 9" desp x 8" High.
The instrument weighs approximately 12.5 |bs. with
probes, power cord and paper rall instaled.

Temperature Probe | nputs

Y Sl type 400 thermistor probes, fitted with standard
phone plugs, may be connected to the marked input
jacks on the rear panel. The instrument senses when
such Phone plugs are inserted and automaticaly
applies bridge balance sensing and digitd linearization
to that channdl, and displaystheresult asa
temperature. The standard temperature range is 40 to .
80°F, with +/- .01 °F precision. Optiona aternate Figure 1, Front Panel
ranges (available on specid order from B-G are 55to
95°F and 30 to 150°F.) The latter range displaysa
precison of +/- .03° F

Voltage I nputs

If no temperature probeis plugged into a channdl, that
channel will be displayed as avoltage input, over the
range from -10.00 to + 10.00 valts. The voltage source
must have an impedance less than 100 ochms and be
connected to the corresponding BNC receptacle on the
rear panel. One channe may be used for temperature
while the other is used for voltage if desired. The input
connections must be made before power isturned on,
since the program checks for plug status only at that
time. If atemperature probe isinserted or removed after
power-up, theinput signa will beincorrectly
interpreted and the displayed and recorded vauesfor
that channd will be meaningless.

Figure?2, Back Panel
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Paper Loading

Use type TP-3 thermd paper, available from B-G instruments. If
other sources must be used, be certain the thermal paper isfacsmile
grade, 2.6 inches (66mm) wide with aroll diameter not greeter than 2
inches, the sensitive side outward and the paper not adhered to the
core.

If the instrument power ison, the "autoload" feature makes paper
loading particularly easy. Firdt, unlatch and swing open the printer
access door to reved the paper supply tray. Remove any adhesive
sticker from the paper roll end and place the roll into the supply tray,
asshown in figure 3. Pull out afew inches of pagper and insert theroll
end as shown, pushing it down into the printhead area. A sensor will
detect the paper end, activate the platen and pull the paper through the
mechanism until it extends about an inch beyond the front panel. The
printer is now ready for use, merely close and latch the access door.

Paper may aso be loaded without power by manualy raisngthe
printhead lifter while inserting the paper from the rear. After the paper
end clears the front pand, pull it forward an inch or so and center it
while continuing to lift the printhead lifter.

The last meter of paper is marked with ared stripe so that you will
be able to estimate when paper will run out. The printer will stop
when it detects the paper end in the vicinity of the printhead.

Paper Advance

A front panel switch causes the paper to advance without printing,
asfor tearing off arecord without losing any plotted data. If the
paper-out sensor detects an out-of-paper condition, the paper advance
function (and, indeed, the norma printing function) is disabled.

Recording Speed

The normd recording speed plots 24 hours on approxi mately 28
inches of paper, so that asingle 80 foot roll of paper can record
continuously for more than a month. The fast recording speed is about
9 times faster than the normal speed and is particularly useful when
setting up the recording parameters without having to wait long to
verify the results on the paper record. In the fast mode, the display is
aso updated more frequently and therefore blinks more noticeably. In
the fast mode, however, the thermograph will consume about 21 feet
of paper per day, and aroll will last only about 4 days. Speed is
selected by front-pandl switch.

High/Low Alarms

Thisfront pandl switch activates the audible high and low
messurement darms. By default, these are set at the measurement
range limits, normally 40°F and 80°F (or -10 and + 10 volts), settings
that may be changed as described below. When the measured vaueis
outside the darm limits, a high pitched audible aarm sounds and
continues to sound until the measurement returnsto within tolerance
or the dlarm switch isturned off. Adjust the loudness by rotating the
cover of the Sondert device located on the rear pand. When both
darm limits are set at the range limits, the darm function is disabled.

Insert paper |
end here : e o
' | |Printhea
\‘* — |Lifter
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Figure 3, Paper Loading

Number of Plotted Channels

A front panel switch alowsthe operator to choose plotting
both channds or just channd 1. If both channels are plotted,
each plot region isoneinch wide with 1 % plotting resolution
and the two plots are separated by a space in which the time of
day is noted hourly. If only channel 1 isplotted, the plotting
width for that channel isincreased to two inches. This control
has no effect on the visua display, which aways shows two
channdls.

Voltsor Microinches

Thisfront pand switch has no effect on temperature
measurements. If no temperature probe isinserted, however, the
input voltage is measured directly, and this switch determines
whether the display and printout islabeled "V" or "M" . It has
no other effect.

Time and Date

The plotted paper record includestime and date notations. At
midnight, 06:00, noon and 18:00, the plot is briefly interrupted
to print information about the range of each plot area, the date,
thetime and the darm limits, if any. Thisinformationisaso
printed when either channd setup is dhanged and when thetime
and/or dateisresat. In addition, the hour number is printed eech
hour beside the plotting area, and grid lines are printed every
quarter hour. The time and date are maintained by a battery
backed clock/calendar chip. through extended periods of
power-off, so they do not often need to be set. To set thetime
and date, pressthe key labeled DTE; the display will prompt for
thetime. Enter anew time by pressing 4 numeric keysinthe
format hhmm, such as" 1755" for 5:55 pm, followed by the
ENT key. Pressonly ENT to retain the old time setting. The
display will then prompt for the date. Press 6 keysin the format
MMDDYY followed by the ENT key, or ENT aloneto retain
the old date. Remember to enter the leading zero when oneis
required.
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Setting the Plot and Alarm Parameters
The plot span, center value, low darm level and high darm level are
<t for each channd by the following procedure:

Temperature Scale Choice
A front panel switch permits the operator to choose between

Fahrenheit and CelSus temperature scales. These choice applies

Your action

Press Set key

Presslor?2

Press 5, 1, 2,4, 8, 10, 12 or 20, then
ENT*

Press 4 digits, then ENT*

Ingrument response
Promptsfor channd #
Promptsfor span

Promptsfor center value
Promptsfor low aarm level
Promptsfor high darm level

to the visua display, to the printed record and to the printer and

alarm point setup parameters. To simplify the discussionin this
document, | will assume that the sdlected scaleis Fahrenheit.
Operating with a Celsius display issimilar, dthough the
acceptable numerica ranges will be different and will not be
round numbers.

Prints setup, resumes display

* Or just pressENT to retain the previous value

All the temperature responses require entering 4 digits because there
isan optiona temperature range that runs up to 150 ° F and the values
are 2t 10.01 °F precison. You mugt, for example, enter 68.0°F as
0680. Remember too, that the instrument will not accept a center
vauethat would cause part of the plot areato fal outsde the overal
range. For example, with aspan of 20°F, you cannot set the center
point higher than 70.0°F, because the top of the plotting range would
then lie above 80.0°F, which it may not do in astandard 40.0 to
80.0°F thermograph. The upper alarm limit may not be set below the
lower darm limit, and neither darm may be outside the range.

Note that using the above procedure twice to set up both channels
resultsin two setup reports being printed, with only the second one
reporting both channels correctly. If you prefer, you could set up both
channels at the sametime and print just asingle report by using the
following sequence:

80,0 i g0.0 e&0.0 2 80,0
CHTR= 70.0°F &-14-00 CHTR= 70.0%F
Your action I nstrument response SPAN=  20°F  0:00 SPAN=  20°F
Press Set key Prompts for first channel #
Press1 Prompts for span
Press Set key again Promptsfor second channd #
Press2 Prompts for span 2
Press 5,1, 2,4, 6, 8,10, 12 or 20,
then ENT* Promptsfor center value 2
Press 4 digits, then ENT* Promptsfor low darm levd 2
“ “ Promptsfor high darm leve 2
“ “ Promptsfor span 1
Press 5,1, 2,4, 6, 8, 10, 12 or 20,
then ENT* Promptsfor center value 1
Press 4 digits, then ENT* Promptsfor low darm leve 1

Promptsfor highdarmleve 1
Prints report, resumes display

* Or just press ENT to retain the previous value

Voltage Plot Setup

If you are plotting voltage, the setup procedureis just as described
above except that “ Degrees F’ or “Degrees C” isreplaced by “valts’.
The permitted span vauesare 1, 2, 4, 10 and 20 valts and the center
and darm vaues are st by entering 4 digits, asxx.xx volts. Precede
negative voltage entrieswith the - key.
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A Typical 2-Channel Temperature Plot
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Serial Data 1/O

A 25-pin"D" connector on the rear pandl serves a bi-directional
RS232C serid port, configured for 1200 baud, 8 data bits, no parity,
one stop bit. The XON/XOFF protocol isused. Thisinterfaceis used
primarily to send out to ahost computer all the data shown on the
thermograph's front panel display and to permit control of the
thermograph's keypad by that host computer.

Upon power-up, the character DC 1 ($11) is sent out and the lines
RTSand DTR are set high. The CTS line must be held high in order
for the hardware transmitter to output data. The DSR lineis not used.
Thereisa 96 byte FIFO buffer into which dl received charactersare
placed and from which characters are taken and processed
continuoudy. When fewer than 32 positions are | eft in the FIFO, the
character DC3 ($13) is sent out on the serid interface and the lines
RTS and DTRareforced low. The host computer should stop sending
data. When the FIFO is emptied to the point where there is room for
64 or more characters, the character DC 1 is sent out and the lines
RTSand DTR are again s&t high. The host computer may then send
more data.

Serial Data Output

Serial Command I nput

Each key on the keypad may be “pushed' remotely viathe
serid interface by sending the appropriate character. For the
leftmogt 3 columns, that character isjust the label on the key.
For the keysin the rightmost column, send “C' for CLR, "A' for
SET, 'B'for DTE and "E' for ENT. For example, to set thetime
and date to 9:45 am on June 3, 1992, you would send the
seguence

BO945E060392E
If channel 1 is sat to monitor voltage and channel 2 is set to
monitor temperature in Fahrenheit, the following sequence
would set channel 1 span to 10 valts, center to +5.0 volts and
leave both darm levels as previoudy set:

A 110EO050EEE
Thefollowing sequence would set channd 2 span to 4°F, center
t0 70.0 °F and set the darm limits & the plotting limits:

A24E0700E0680E0720E
After each of these sequences, areport will be printed with the
new setup values. If you want only asingle report printed to
cover both channe setups, you can combine the two setup
seguencesinto one asfollows:

AlA24EO700EOG80EO720E10EOSOEEE

Whenever the display is updated, whether from normd data sampling, keypad entries or remote control keypad entries, the data on the
display is sent out on the sexid interface. The format is exactly what is displayed, with the addition of the character &' to signal the start
of theline and the character “cr' ($0D) to signd the end. The host computer may usethe "&' character for synchronization. A totd of 22
charactersis sent to each such line except as shown below.

Thereisaspecid command code that the host computer may send in order to cause the current time, data and channel setup parameters
to be returned over the serid interface. This command isthe single character *@'. The data sent in response to this command isfive lines
in the following format:

@ &hh:mmDD/MM/Y Y| (current time and date)

& SS'"FhCCC.CMFHI (channel 1 span & center temperature)
&sLLL.LAFSUUUL.UNH (channel 1 lower & upper darm limits)
&SSVbsCC.CVI (channd 2 span & center voltage)

&bsLL.LVbbsUU.UVI
where  listhe‘ar’ character
bisthe blank character

Fisether For C

Visdther Vor M

sisdther blank or ‘-’

SSisthe span setting
CCC.Cisthe center setting
LLL.L isthelower darm limit
UUU.U isthe upper darm limit

(channel 2 lower & upper darm limits)

Thermal Paper

We recommend using B-G Instruments' type TP-3 thermal
paper, or its equivaent, in the thermograph. This paper
produces ablack on white image that is stable with time. Unlike
some waxy coated papers, it does not stick to or cause materia
build-up on the printhead. TR-3 isa 2.6 inch wide, high qudity
facamile grade paper that can produce high resolution
permanent copy in the PM 1224 printer. hisavailable from B-G
Instrumentsin cartons of 36 ralls, or in larger quantities.

Non-Volatile Data Storage

The system time and date are kept current by the battery -backed
clock/cdendar circuit, even during extended power-out periods. In
addition, dl of the plot and dlarm parametersfor both channdsare
kept in non-volatile memory and will bein effect when the
thermograph power is restored.
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Power

The thermograph comes with astandard U.S. line cord for connecting 110 Vac power to the recessed plug on the rear pand.
I nstruments may aso be specialy ordered for use with various foreign power sources. With the instrument's power switch (front pane,
lower |€eft) off, connect the power cord, then turn on the power switch, which will illuminate red. If it does not, check the fuse located on
the rear pand.

Upon powering-up, the thermograph will display alineidentifying itself and its version number, such as' B-G THERMOGRAPH . 10",
Here, theletter | identifiesrevision | of the program and the'0" identifies the temperature range as 40 to 80°F. (* 1' would mean 55 to 95
°F and '2' would mean 30 to 150°F) The thermograph will then begin displaying the measured vaues for channel 1 to theleft and
channel 2to theright. If the printer switch is on, the measured vaues will aso be plotted as agraphical record on paper. Sincethe
normal (dow) paper speed is only about oneinch per hour, you may have to wait several minutes to see any recorded data.

Warranty

B-G Ingtruments will repair or replace, at its option any thermograph that malfunctions because of faulty manufacture within one year
after itsorigina date of sale, provided that the mechanism has been used exclusively with B-G Instruments’ type TP-3 thermal paper,
and:

1. neither the print mechanism nor its control board have been modified in any way not specialy authorized by B-G Instruments,
Inc.,, and

electrical power gpplied to the thermograph has aways been within specifications, and

the thermograph shows no evidence of dectricd, therma or mechanica damage, and

4.  the mechanism has printed fewer than 100 million dot rows and |ess than 100 thousand feet of paper.
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B-G Instruments, Inc. Toll Free: (888) 244-4004
13607 E. Trent Ave. Phone: (509) 893-9881
Spokane Valley, WA 99216, U.S.A. Fax: (509) 893-9803
Www.bginstruments.com Email: contact@bginstruments.com
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