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Limited Warranty

Astro-Med warrants all portions of the DASH IV against defects in materi-
als or workmanship for a period of one year from the date of original
purchase. If you discover a defect, Astro-Med will, at its option, repair or
replace this product at no additional charge except as set forth below.
Repair parts and replacement parts will be furnished on an exchange basis
and will be either reconditioned or new. Al replaced parts become the
property of Astro-Med,

This warranty does not apply if the product has been damaged by accident,
abuse, misuse, or misapplication; or has been modified without the written
permission of Astro-Med,

To obtain warranty services, call (401) 828-4000 for information.
Astro-Med is not responsible for your product if it Is lost or darmaged in
transit.

Astro-Med makes no warranty, either express or implied, with respect to
this product’s fitness for a particular purpose.




Recorder Identification Data

Congratulations. Your Astro-Med purchase is an investment in the finest of
state-of-the-art chart recorder technology. Please use the spaces below to
list the model number, serial number, and software version number of your
chart recorder. The software provided with your DASH 1V is the most
current available. Any upgrades of the chart recorder’s resident software
should be noted in the space provided.

if, for any reason, it should be necessary for you to contact Astro-Med
regarding your purchase, please refer to the following:

model number

serial number

software version
(original installation)

upgraded software version
(date instalied)

upgraded software version
(date installed)

upgraded software version
{date installed)




FCC Compliance Statement

This device complies with Part |5 of the FCC Rules. Operation is subject
to the following two conditions: (1} this device may not cause harmful
interference, and (2) this device must accept any interference received,
including interference that may cause undesired operation.

Shielded cables must be used with this unit to ensure compliance with the
Class A FCC limits.

Warning: Changes or modifications to this unit not expressly approved
by the party responsible for compliance could void the user’s
authority to operate the equipment,

NOTE:  This equipment has been tested and found to comply with the
limits for a Class A digital device, pursuant to Part 15 of the
FCC rules. These limits are designed to provide reasonable
protection against harmful interference when the equipment
is operated in a commercial environment. This equipment
generates, uses, and can radiate radio frequency energy and,
if not instalied and used in accordance with the instruction
manual, may cause harmful interference to radio communica-
tions. Operation of this equipment in a residential area is likely
to cause harmful interference in which case the user will be
required to correct the interference at his own expense.

Canadian Emissions Requirements

This digital apparatus does not exceed the Class A limits for radio noise
emissions from digital apparatus set out in the Radio Interference
Reguiations of the Canadian Department of Communications.

Le present appareil numerique n'emet pas de bruits radioelectriques
depassant les limites applicables aux appareils numeriques de la class A
prescrites dans le Reglement sur le brouillage radioelectrique edicte par le
ministere des Communications du Canada.
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Ubereinstimmungserkléarung
Dichiarazione di Conformitd

Application of Council Directives

Application des Decisibrs du Conseil 89/336/EEC
Anwendbar fiir die Richdinien 84/539/EEC
Applicazione delie Direttive del Comitato

Standards to which conformity is declared IEC £01-1 IEC 801-4
Standards auquel la csanformité ap;:art'tent IEC 801-2 EN 55011, Class A
Normen fiir welche Ubereénstjmmung erkdare wird [EC 80§.3 ENS0082.§:1992

Norme per le quali si dichiara la conformici

Manufacturer’s name szi n&o
Nom du fabricant Madele N° .
Hersteller Astro-Med, Inc. Model Nr. DASH IV
Nome del costruttore Modello NP
Manufacturer’s address §00 E. Greenwich Ave. Serial no.
Adresse du fabricant West Warwick, RI N %de série
Anschrift des herstellers 02893 Serien Nr.
Indirizzo del costruttore USA N di serie
Type of equipment year of manufacture
y Type d'equipement . année de fabrication
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Tipo di apparecchio anno di costruzione

I, the undersigned, hereby declare that the equipment specified above conforms to the above Directive and
Standard.

e, Soussigng, declare que Pequipment spBeifié chdessus est en conformité avec fa directive et e standard
ci-dessus.

ich, der unterzeichnende erkfire hiermit, dal} das oben beschriebene Gerit den vorgenannten Richtlinien
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Qs

To begin real-time recording

This Quick Start section assumes that you have unpacked your
DASH IV and have removed and noted the standard accessories
provided with the recorder

The Quick Start procedure uses the recorder’s built-in signal
conditioners and is intended to provide a brief introduction to
several important operational features.

When recording with the DASH IV's optional plug-in modules, refer
to the documentation that accompanies the module.

' ‘ ' i Examine the DASH IV and verify that the recorder
: has not been damaged during shipment.

2 Locate the fuse block/ voltage selection box on the
recorder’s rear panel.
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3 Verify that the recorder Is set to the voltage that
you will be using.

W View the voltage selection cylinder through the
window on the fuse block/ voltage selection box.
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To begin real-time recording right now

4  Locate the roll thermal paper supplied with your
DASH IV,

5 Open the paper-chamber door by press the paper
chamber door release.
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6 Asshown in the illustration on the next page, place
a roll of thermal paper into the paper chamber.

| Ensure that the thermal paper is inserted so that it
unwinds from the bottom of the roll.

B Allow a few inches of paper to extend out of the
chamber.

7 Close the paper-chamber door.

begin real-time recording
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To begin real-time recording right now

= N

L

8  Plug the recorder in and turn it on,
9 Locate your banana-jack 'signal input connectors.
H Signal input connectors are not supplied with
your DASH 1V. You must supply the signal input

connectors,

16 Locate and open the ferrite clamp supplied with
your recorder.

begin real-time recording
Quick Start-3
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To begin real-time recording right now

11 Loop the wiring of both of the banana-jack signal inputs
several times through and around the ferrite clamp.

B The clamp should be positioned as close to
the connectors as possible

-begin real-time recording

Quick Start-4
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To begin real-time recording right now

begin real-time recording

§3 Using the clamped banana-jack inputs, bring your
signals into the recorder at the front-panel signal

connections.
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14 For each channel, use the procedure below to set the
voitage sensitivity of the chart so that it is appropriate
to the voltage of the input signal.

= In the DASH IV, the gain of each channel Is
expressed as sensitivity and is defined as a specific
value In units per centimeter of the chart.

M Press the front-panel [2/G] key.
B Press the soft key above “INC” or “DEC” untlil
the channel that you want to set the sensitivity

for is selected.

B Press the soft key below “SENS.”

Quick Start-5
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To begin real-time recording right now

B Use the encoder wheel to set the voltage sensitivity
for the selected channel.

= Sensitivity Is expressed as either mV/em orViem.

B Press the soft key below “CS/FINE” and select
either coarse or fine.

- CS the coarse setting uses larger increments
to step quickly through the sensitivity
settings.

= FINE the fine setting uses smaller increments
and steps through the full range of
sensitivity settings.

g -y
| ING i DEC ! DCIGND | Y-SCALE | more H
i Channel 1 H do i x1 H i
Bens: 10,00 mVicm
1 ZERO I BE| ; Fdil | GSBFINE ¢ EXIT |
ol . P .
15 Press the soft key below “ZERQ.”
| ING i DEC I DC/GND | Y-BCALE | more |
i Channel 1 i do | x1 H i
Position: -25.0 mm from center
H ZERO H SENS 1 25 | G mm ] EXIT !
.

begin real-time recording
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To begin real-time recording right now

I6 Use the encoder wheel to position the waveform
at the chart location you want.

W The zero baseline of the signal moves with
reference to the center line of the grid.

E When the encoder wheel is rotated to the right,
the zero baseline shifts toward the top edge of
the chart.

B When the encoder wheel is rotated to the left,
the zero baseline shifts toward the bottom edge
of the chart.

zero
basaline

top edge of
chart paper

grid center
reference

bottom edge
of chart paper

17 Press the soft key below “EXIT” to leave the
[2/G] menu.

begin real-time recording
Quick Star¢-7
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A description of the DASH IV

The DASH IV is a four-channel portable field recorder that can operate
using AC power, DC power, or optional internal battery. With cast-
aluminum chassis, compact size, and advanced signal processing, the
DASH IV is ideal for demanding field and laboratory applications.

This extracrdinary new-technology recorder offers the following
advantages:

M easy-access front-panel controls

- every significant recorder function is readily accessed
using the simple, straightforward controls of the front panel,

- controls include zerofgain key, system parameter key, speed
selection keys, HELP key, battery status LED, trigger status
LED, encoder wheel, and much more.

| bright, vacuum-fluorescent front-panel monitor

= view real-time waveform activity at a distance, halit the chart
paper and view data on the monitor only.

= 100 Hz refresh rate displays high-frequency signals clearly.
B convenient rear-panel connections
- RS$232 and GPIB communications interfaces standard.
- standard 3.5, {.4 MByte DOS-compatible floppy drive
used for nonvolatile storage of system setups, captured data,

and for system software upgrades.

- output for 2.5/10V precision voitage reference used
to ensure exactly calibrated charts.

W digital signal processing (DSP)

- each channel is supported by a dedicated digital signal
processing circuit and an analog-to-digital converter (ADC).

« each DSP processes the ADC output for printing or
data-capture memeory.

- allows low-pass fiitering in | Hz increments.

-1
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A description of the DASH IV

¥ high-performance built-in signal conditioning
- standard built-in signal conditioners provide 20 kHz frequency
response, zero suppression, inputs for 250 VDC or RMS, and
isolated inputs.
B four flexible-format recording channels
- four channels up to 128mm wide can be placed anywhere
on the chart in any combination of single-channel or overlapped

formats.

- grid sizes from {mm to $28mm with complete control of
minor division spacing.

- six types of alphanumeric annotation including:
+ four 128-character channel annotation buffers.

* one system log buffer that prints the time, date. chart speed,
time mark setting, and operating mode,

+ signal conditioner reporting prints the gain settings for each
waveform channel in the last 32 character spaces of the
channel annotation buffers.

* one |28-character on-demand annotation buffer,

» channel identification numbers over-printed on waveforms
when front-panel [I0)] key is pressed.

- full-scale values of grid edges printed in either voltage or
specified engineering units.

- event marker manually activated from front-panel
[EVENT] key.

- tri-level timing marks can be printed on the chart’s
right edge, left edge, or both.

«  vertical grid lines can be synchronized to the timing marks
making the entire grid a time line for easier waveform
analysis.

description
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A description of the DASH IV

M chart calibration in engineering units

print scale values directly in °C, °F PS|, or any engineering
units appropriate to your application.

all chart annotations and all menu selections appear in the
defined engineering units.

W optional plug-in modules

thermocouple, DT bridge, high voitage, and current shunt
modutes plug directly into front-pane! inputs.

modules are automatically recognized.

W optional data-capture and playback

capture up to 128 ksamples per channel at sample rates from
10 Hz to 200 kHz

data from all channels captured in 16, 32, 64,0r
[28 ksample blocks.

up to sixteen |é-ksample records per channel can be stacked
to a total of | MegaSample.

playback data toVF monitor, to the chart, or to both.
archive captured data to floppy drive for nohvolatile storage.

archive captured data to host computer over either GPIB
or RS232 interfaces.

description
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input type

input connector

input range

maximum operating
input

operating modes

input coupling

input impedance

maximum safe input

CMR (IMR)

common mode
voltage

cold start drift

baseline drift
with time

baseline drift
with temperature

intrinsic noise

baseline offset

calibration accuracy

calibration stability
with time

Basic system specifications

single-ended, isolated

guarded banana jack

5 mViem to 30V/om

4| OV for sensitivities < 425mV/cm
1350V for sensitivities > 425mV/em
peak-to-peak or RMS

DC

| Megohm

250 VRMS, 350VDC, 350 Vpeak

greater than 95 dB @ 60 Mz

250VRMS

<0.75 mm in 10 minutes

<.05 mm/24 hours

05 mm/°C
<0.5 mm
<0.2 mm

+ 0.5%

<0.5 mm/24 hours

'1-4

basic specifications
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Basic system specifications

basie specifications

calibration stability
with temperatore

RMS accuracy

RMS crest factor

nonlinearity

frequency response

A/D sample rate

user-selectable filter

user-selectable filter
range .

user-selectable filter
response

chart speed accuracy

ZEro suppression
range

€10 suppression
accuracy

zere position accuracy

AC input leakage
current

AC input hypot
breakdown

<0.05 mm/°C
+2.0%

5% error at crest factor of 10
(peak less than 384V)

<0.1%

-1 db @ 12 kHz
-2 db @ 16 kHz
-3 db @ 20 kHz

200 kHz
20 kHz when any internal filter enabled

1 pole 12 dB/octive

! to 1000 Hz in | Hz increments,
50 or 60 Hz notch, ot mean

-3 dB at selected low pass frequency
-40 dB at notch frequency

+2%

+250V or 15V on in millvolt range

+5% of zero suppression setting

+0.2%

<50 pA

>1500VRMS
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AC input current
rating

power rating

DC input min/meix

battery charge time

battery life

operating
temperature

storage temperature

operational relative
humidity

operational vibration

weight

data capture memory

stacked captures

data capture rearm
time

data capture archive
to/from floppy time

time bases

Basic system specifications

2 Amps @ |20VAC
| Amp @ 240VAC

1207240 VAC, 50/60 Mz
12-21VDC
12 hours with power off

| hour nominal

0°C to 45°C

-20°C 10 80°C

0% to 95% RH noncondensing
2G

261b without battery
30ib with battery

128 ksamples/channel {optional)
2 - 16 captures, | MegaSample total,

ali channels

0.7 to 7 seconds;
more if real-time in parallel

2 minutes or more depending on record size

{00 us/mrn, 200 psfmm, 400 us/mm,
{ ms/mm, 2 ms/mm, 4 ms/mm, 10 ms/mm,
20 ms/mm, 40 ms/mm, 100 ms/mm,
200 ms/mm, 400 ms/mm, | s/mm, 2 s/imm

baslc specifications
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Basic system specifications

playback

magnifications

time speeds

internal event
markers

annotation buffers

host computer
interfaces

baud rate

GPIB address

nominal bandwidth

grid choices

grid synchronization

custom recording
formats

data capture option

x|, x2, x4, x8, x1/2, x1/4, x}/8
0.02s, 0,045, 0.1, 0.25, 0.4, 15
8 interchannel

| system

eight {28-character buffers

one 28-character system log buffer
one |28-character on-demand buffer

RS232

- XONMXOFF

- hardwire

GPIB

300, 600, 1200, 2400, 4800, 2600, 19200
03§

20 kHz

complete metric grid builder for flexible widths

grid time lines can be synchronized to internal
time reference

user designs unique charts by means
of standard recorder menus

B provides each channel with |28 Ksamp

B memory is independent and records
can be stacked but not linked.

B Records can be stacked.
B data capture occurs in background

W data capture records timed stamped

basic specifications



Basic system specifications

sample rates B |0 to 200 ksamples per second

W rates expressed in terms of time per mm
of x| playback

B for filtered channels with timebases
faster than 20 kHz data will be captured
at 20 kiz and expanded

record sizes /
trigger window W 16 ksamp x 4 channel:

start, center, or end trace

B 32 ksamp x 4 channel:
start, 25%, center, 75%, or end trace

B 64 ksamp x 4 channel:
start, | 1.5%, 25%, 37.5%, center,
61.5%, 75%, 87.5%, or end trace

B 28 ksamp x 4 channel:
start, |1.5%, 25%, 37.5%, center,
6).5%, 75%, 87.5%, or end trace

B a maximum of |6 data capture records
stacked in CPU DRAM

B | million sample (2 Mb} total archival

storage
indicators W battery status
B arm
N trigger
recording method direct writing thermal array
amplitude resolution 300 dpi
system log automatic printing of time, date, chart speed,

and time mark setting

channel! identification numerical identification of waveform channels
via front-panel [1D] key

basic specifications
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Basic system specifications

time base resolution

paper type and size

real-time speeds

muaximum number of
waveforms

mexdmum waveform
size {(viewable)

chart width

real-time clock

remote start/stop

disk drive

trilevel timing marks

® 8dpm:

speeds of 101 mm/s to 200 mm/s

B [6dpm:
speeds of 1 mm/s to 100 mm/s

u  20dpm:
data capture playback

roli thermal paper;
48 meters per roll

I mm/min to 200 mm/s

28 mm

140 mm

provides time stamping for channel and data
TTL or remote switch closure

® 3.5 inch removable diskette

™ format: MDOS compatible

W maximum capacity: |.4MB

B usedto:

- save recorder setups and annotation
- store waveform data
- perform software upgrades

located on either the right, left, or both sides
of the chart and printed at intervals of x|, x10,
%100 based on one of five time mark intervals:
.02s, .04s, .15, 3s,0r |s.

basic specifications
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Basic system specifications

front-panel display

data conversion and
signal processing

ADC resolution

datalogger recording

dual speed recording

timed recording

basic triggering

dimensions

®  built-in vacuum flucrescent screen
used to display text and waveforms.

M size: 166.25mm x 41.45mm

M resolution: 256 (w) by 64 (h)

B waveform format: waterfall scroll

®  refresh rate: 100 Mz

each channel has its own analog-to-digital
converter (ADC) and digital signal processor
(DsP)

12 bits

numetric reporting of waveform data in
user-specified engineering units

system toggles between any two chart
speeds based on time interval or trigger

system programmed to start and stop
recording at specific dates and times

waveform, front panel, host computer,
external TTL, or switch closure

® 55 high
B |75 wide
B [1.62” deep

1-10
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Optional plug-in modules

For special recording requirements, the DASH IV can be equipped with any
of the following plug-in modules:

B thermocouple amplifiers
B DC Bridge amplifiers

W high voltage amplifiers

B current shunt amplifiers

These optional modules plug directly into the recorder front-panel signal
inputs. A maximum of four modules of any type may be used. Modules are
powered by the DASH V. The modules are automatically recognized. The
identities and functions of the modules are displayed on the monitor and
printed on the chart,

The menus displayed by the recorder automatically reflect of the functions
of the plug-in module in use.

Specifications for each plug-in module are given below.

thermocouple input module

maximum input range B Type K:
~40 °C to 1200 °C

o Type)
~40 °C 1o 600 °C
o TypeT:

-40 °C to 350 °C
sensitivity }0 °F/em to 400 °F/em
modes °C or °F
maximum CMV 250V
gain error <3%
noise <| mm
warm-up time less than 3 minutes

plug-in module specifications
-1



Optional plug-in modules

thermocouple input module

drifr

reporting

external franducer
requirement

<2 mm

yes

none

high voltage input module

maximum input range

sensitivity

modes

meandimum CMV

input impedance

frequency response

CMR

gain error

noise

warm-up time

drift

reporting

external tranducer
requirement

200V peak or 500Vrms

} Viem to 100V/em
peak-to-peak or RMS
|co0V

[0 MegOhm

-3dBat | kHz

280 dB at 60 Hz

<1% of full scale

<l mm

less than 2 minutes
<l mm

yes

none

12

plug-in module specifications



1.3

Optional plug-in modules

current shunt input module

mdximum input range

sensitivity

modes

maximum CMV

input impedance

frequency response

CMR

gain error

noise

warm-up time

drift

reporting

external tranducer
requirement

9VDC or RMS
5 mV/cm = 5/R external shunt mA/cm

peak-to-peak or RMS

1000V
=10 MegQhm
-3dBat | kHz

200 dB at 60 Hz
<% of full scale
<l mm

less than 2 minutes
<| mm

yes

yes, external shunt resistor

plug-in module specifications

13



1.3

Optional plug-in modules

DC bridge input module

maximum input range

sensitivity

modes

maximum CMV

input impedance

frequency response

bridge completion

bridge balancing
{zero)

CMR

gain error

noise

warm-uvp time

drift

reporting

external tranducer
requirement

500 mvy

250 pViem to 50 mYiem
peak-to-peak or RMS

250V peak

20 MegOhm, balance to common

23.5 kHz

o /2 bridge: internal

W |/4 bridge: external resistor with equal
value of the gage (active arm required)

manual using encoder wheel

2100 dB at 60 Hz

<%

<2 mm (input shorted)
| minute

<2 mm

yes

yes

-4

plug-in module specifications
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Front-panel features
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callout description

&N

left-side control group:

* [MODE] key

+ [SYS] key

s [EDIT] key

. [Z/G] key

» [FEED] key
paper-chamber door release
soft keys

paper-chamber door




Front-panel features

caflout description
5 right-side control group:
* [HELP] keys
s [ID] keys

+ [EVENT] keys
* [ARM] keys
» [TRIG] keys
6 [RUN/HALT] key
7 plug-in module connections
8 built-in signal input connections
9 alphanumeric keypad

10 encoder wheel

i) [A], [B], [C] insta-speed keys
12 custom-speed key

13 speed range keys

14 fixed-speed selection keys

13 POWVER STATUS indicator

Rear-panel features
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ABTROMED, NE. ¥ GiSEDIN THE PRESENCE OF
MADE ¢ LBA WDEL OAbIAY FLAMMABLE ANESIYETICE
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front-panel callouts



2.2

Rear-panel features

2.2.1

callout

description

N -

0 N W

UTILITY D-shell connector
calibration connector
(2.5V/10V out) Do not use.
power on/off switch

AC power input connector
DC input connectors

GPIB D-shell

disk drive

RS232 D-shell connector

Rear-panel connection pin tables

RS232 D-shell pin table

R$232 D-SHELL CONNECTOR

pin

description

M

DOUONOGAWN-

not used

TXD

RXD

DSR

ground

DTR

internally connected
internally connected
not used
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Rear-panel connection pin tables

UTILITY D-SHELL CONNECTOR

pin description
1 event |
2 event 2
3 event 3
4 event 4
5 event 5
6 event 6
7 event 7
8 event 8
9 external trigger
10 external motor clock input
n remote start/stop
12 ground
13 reserved
14 reserved
15 system event

UTILITY D-shell pin tabie
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3.1

Controlling the DASH IV's chart speed

The DASH IV provides you with unmatched versatility. in controlling the
real-time speed of the chart.

B six front-panel keys allow you to instantly select chart speeds
of 1, 5,25, 50, 100, and 200 mm/second or mm/minute.

B three front-panel insta-speed keys labeled [A], {B], and [C]
are programmable to provide three instantly available chart
speeds of your choice.

B 2 front-panel [SPD] (speed) key permits you to program the

chart speed of your choice within the DASH IV’s operational
limits,

3.11

Using the six fixed-speed keys to select a chart speed

The six front-panel fixed-speed keys are the simplest way to control the
DASH IV’s real-time chart speed. Press the key of your choice to have the
recorder instantly operate at that speed in mm/sec or mm/min,

P e e T B e B e Y - ®EEE
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= 2 HEEOE
& ® O E 06 @
& & o DO E D ED
- OEEOCo
= o 5 5% cagz |
. = o E
l c{corneeeler 800 © O e ]
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3.1.1

Using the six fixed-speed keys to select a chart speed

Press the fixed-speed key of your choice to instantly
select that chart speed in millimeters per second or
millimeters per minute.

[17 selectsaspeed of | mm/sec or mm/min.
{5] selectsaspeedof5 mm/sec or mm/min.
[25] selectsaspeed of 25 mm/sec or mm/min.
[50] selectsaspeedof 50 mmisec or mm/min.
[100] selects a speed of 100 mm/sec or mm/min.
[200] selects a speed of 200 mm/sec or mmimin.

3.1.2

Using the insta-speed keys to select a chart speed

if they have not been programmed to provide other chart speeds, the [A],
[B], [C] insta-speed keys will provide the following factory-default speeds
instantly when they are pressed:

m [A] 10mm/sec.
m [B] 75mmisec
m  [C] {50 mmisec
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fixed-speed keys



3.13

Programming the insta-speed keys

insta-speed keys

The [A], [B], [C] insta-speed keys can be programmed to provide any chart
speed within the operational range of the DASH |V, Use the procedure
below to program the insta-speed keys to the specific speeds your record-
ing requires.

2

Press the front-panel {SPD] key.
Press the soft key beneath “INSTA SPEED

Press the soft key above “SET A” to set the insta-speed
for [A).

Press the soft key above the speed range that you want:

B millimeters per second (mm/s).
B millimeters per minute {(mm/m).

Use the encoder wheel to select the chart speed that
you want to program into insta-speed key [A].

®  In the mm/s speed range, the available speeds are
I mm/s to 200 mm/s in Imm/s intervals.

E in the mm/m speed range, the avallable speeds are
I mmim to 200 mm/m in | mm/m intervals.

; mm/s | mm/m H ; { ACCEPT |
CHART  SPEED: 2060 mm/min *Use whesl*
| CHART | INSTA i MOTOR | DLOGGER | EXIT ;
i S8PEED | SPEED | SOURCE |.-SPEED | i
. .
¢ ~— ~y
! SETA i | SETB | ! 8ETC ;
A =10 mm/s B = 76 mmis G = 150 mm/s
I CHERT . | INSTA I MOTOR | DLOGGER | EXIT i
| sPfED | SPEED | SOURCE | SPEED f i
g .
! mm/s ! mmin ! | i ACCEPT |
A-INSTA SPEED: 10 mm/sec . *Use wheel”
I CHART | INSTA | MOTOR | DLOGGER | EXIT i
i SPEED | SPEED | SOURCE | SPEED H i




3.1.3

3.1.4

Programming the insta-speed keys

Press the soft key above “ACCEPT” to confirm the
speed choice.

Repeat steps 3 through 5 to program insta-speed keys
[B] and [C].

Setting the chart speed using the [SPD] key

Press the front-panel [SPD] key.
Press the soft key above the speed range that you want:

R millimeters per second (mmls).
B millimeters per minute (mm/m).

Use the encoder wheel to select the chart speed that
you want.

N in the mm/s speed range, the available speeds are
| mmis to 200 mm/s in | mm/s intervals.

& in the mm/m speed range, the available speeds are
I mm/m to 200 mm/m in | mm/m intervals.

Press the soft key above “ACCEPT” to confirm the
speed choice.

34

5PD
- gy N
H mm/s ! mm/m | | i AGCCEPT |
CHART SPEED: 200 mm/min *Lize wheel®
i CHART | INSTA | MOTOR | DLOGGER | EXIT !
! S8PEED | SPEED | SOURCE | SPEED i i
- Insta-speed keys



3.1.5

Setting the chart speed for data logger recording

data logger speed

Press the front-panel [SPD] key.
Press the soft key below “DLOGGER SPEED.”
B if the active chart format is Data logger, pressing

the [SPD] key automatically places you into the
“DLOGGER SPEED” menu.

! mm/s ' mm/m i i i\ ACCEPT
CHART  SPEED: 200 mm/min *Use whee!”
H CHART | iNSTA i MOTOR | DLOGGER | EXIT

i SPEED | SPEED | SOURCE | SPEED i

v

- - . .
| s/ i &l ; mil H i ACCEPT |
DATA LOG SPEED: 200 mwfl *Use wheel*
! CHART | INSTA | MOTOR | DLOGGER | 8T !
! SPEED | SPEED | SOURCE | SPEED i ;

Press the soft key above the speed range you
want:.

B milliseconds per line {ms/l)
M seconds per line {s'h)

B minutes per line {mil)

Use the encoder wheel to select the speed you want.

- M In the ms/l speed range, the available speeds are

200 ms/l to 999 ms/l in | ms/l intervals,

B In the s/i speed range, the available speeds are
I s/l to 999 s in | s/l intervals.

# in the m/l speed range, the available speeds are
I mil to 999 mil in 1 m/l intervals.

Press the soft key above “ACCEPT” to confirm your
speed selection.

35



3.2

Referencing the DASH IV to an external
motor-clock source

Typically, the print rate of the DASH 1V's stepper motor is referenced to a
dedicated internal clock specifically tasked with stepper-motor timing
control. Under this internal control during real-time recording, the stepper
motor moves the chart to a maximum rate of |6 steps per millimeter of
distance on the chart.

For certain recording applications, it may be convenient to reference the
speed of the stepper motor to an external motor-clock source that you
supply. This is especially useful when you want the stepper motor speed to
be controlled by a variable other than time, For instance, it might be more
meaningful to monitor railroad measurements as functions of distance
rather than time.

The maximum external motor clock frequency is 800Hz. This corresponds
to a speed of 50 mm/s,

When you have configured an external stepper-motor iming source to
be referenced in place of the DASH 1V’ internal clock, use the “MOTOR
SOURCE" setup of the [SPD] key to enable the external timing source.

I Connect your input stepper-motor clock source to
pin 10 of the reanpanel UTILITY D-shell.

# The compiete pin table for the UTILITY D-shell
ts given on page 3~4.

2 Connect the associated ground to pin 12 of the
UTILITY D-shell.

WARHNG FOR CONTINUED

ty- PROTECTION AGANST ABK

Sy OF P, HEPLACE DALY WITH YU~ - T2R BLOW BLOW
# DAME TYPE AND RATHIG OF FUSE. 240 : TIABLOWBLOW
CONTAINB CORYRIGHIED MATERIAL CANGER: AIBY OF DPLOBION

AT RD-MED, ING. F GSED 74 THE PREBENCE OF

MADE N JBA MODE | DABHIV FLAMMABLE ANERYHET ICR HOBPITAL GRADE

o~

data logger speed



3.2

Referencing the DASH IV to an external
motor-clock source

3  Press the front-panel [SPD] key.
4  Press the soft key below “MOTOR SOURCE"

5  Press the soft key above “EXTERN.

B Note that the motor clock source selection shown

in the display reads “external.”

; mm/s H mm/m 1 i i ACCEPT |
CHARYT  SPEED: 200 mm/min *Use whes!
i CHART | INSTA I MOTOR | DLOGGER | EXIT i
{ SPEED | SPEED | SOURCE | SPEED H 1
-~ - l
| INTERN | EXTERN | H i ]
Motor Clook Scurce:  external
| CHART | INSTA I MOTOR | DLOGGER | BXiT ]
| SPEED SPEED | SOURCE | SPEED i i

external motor-speed control
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4.1

4.2

Accessing the grid setups
To setup a custom recording grid, each of the setups found under the

“MODIFY CHART" parameter needs to be defined.

The “MODIFY CHART" setups are accessed by pressing the front-panel
[SYS] key and then pressing the soft key above “MODIFY CHART

sYS

! MODIFY | SETUP ! SETUP | SYSTEM ! DISK |
| CHART | CAPTURE | TRIGGER | KO Eoo i
i ] ] 1 § 3
1 E I | H 3
! : ! | : f
Y
| CHANGE | CHANGE | GCHANGE | OCHANGE | !
| GRID | WAVE ! EVENTS | T-MARKS | !
; | DEFAULY | ! DEFAULT !
; bOTEXT | ! CHARTS |  BMT !

The "MODIFY CHART" setups

The complete menu flow of the “MODIFY CHART” parameter is shown
on the next page.

The “MODIFY CHART" parameter provides the following chart format
setups:

2 CHANGE GRID

- synchronizes the time-axis grid lines to trilevel timing marks
or prints the time-axis grid lines at the recorder’s standard
Smm intervals,

- enables printing of labels that identify the voltage values of the
grid’s left and right edges when the recorder’s [ID] key is pressed.




The "MODIFY CHART" setups

Q- @ O @

g
i CHANGE | CHANGE | CHANGE | CHANGE | i
i GRID i WAVE | EVENYS | T-MARKS | |
! i DEFAULT | I DEFAULT ! H
: | TEXT i | CHARTS | BT i
®
@ N

| i IOONEXT  § 0 PREV | LAYOUT |
i i Grid Type: standard i GRIDS !
| LABELS | ! ! ! 1

ot ! ; % ="
H NG DEC i NEXT H PREV | STATUS |
Channel: 1 Posltion: 18 mm oh

@ .
Major Divisions 10 Spacing & mm
i i OMINORS | < | PO ! XIT |
; ING ; DEC | PEN | |  REPORT |
Channel: 1 down | on |
H 4 i 1 I 1
£ H 1 | I |
i i | | i EXIT |
! INC H DEC I STATUS | *Use whesl*
3 Event Mkr: 1 off Location: 24 mm

Event Style:  standard  {giobal)
H | NEXT ! PREV | i EXIT !
i | i ; NEXT ! PREV }
Timer Mark Seiup Rate: 0.02sec
Timer Location:  both sides

[ | RIGHT ! LEFT i BOTH i QFF ! EXIT i

|

== DEFAULT USER CHART LAYOUT FUNCTION ==
C) Select charl and layout and press accept,

Set CHART: 1 o factory LAYOUT: f-plot
i GHART | LAYOUT | t ACCEPT | EXIT 1

MODIFY CHART setups



4.2

The "MODIFY CHART" setups

= turns printing of the grid on and off,
- turns printing of major and minor grid divisions on and off.

- selects the spacing in millimeters that you want between
the grid’s major and miner divisions,

- positions the grid on the chart,
N CHANGE WAVE

- turns printing of the waveform on and off.

- enables or suppresses printing of signal conditioner
reporting in the annotation buffer associated with the
selected channel.

B CHANGE EVENTS
= selects an event marker,

- turns printing of the event marker on or off.

- selects an event marker style that will apply to all of the
recorder’s event markers when they are printed,

- selects the location on the chart where the event marker
will be printed.

m CHANGE T-MARKS
= turns printing of timing marks on and off.

- selects whether the timing marks will be printed on the
chart’s left edge, right edge, or both edges.

- selects the internal time reference that will serve as the

base time that determines the duration represented between
each timing mark tick.

MODIFY CHART setups




4.2

4.2.1

The "MODIFY CHART" setups

W DEFAULTTEXT

- causes all interchannel annotation buffers to print a default
channel identification such as “CHANNEL 1.°

W DEFAULT CHARTS

- provides a selection of four default grid layouts to be used
with one of four chart setups.

CHANGE GRID:
specifying a grid's layout and location on the chart

The LAYOUT GRIDS selection of the CHANGE GRID parameter permits
you to design exactly the grid you want by allowing you to specify:

the number of major divisions your grid will contain,
the number of minor divisions your grid will contain.
the spacing in millimeters between grid divisions.

the location of the right edge of the grid on the chart.

Use the following procedure to fayout the grid that you want.
I Press the front-panel [5YS] key.
2 Press the soft key above “MODIFY CHART”
3  Press the soft key above “CHANGE GRID.”
4  Press the soft key above “LAYOUT GRIDS.”

5  Press the soft key above “INC” or “DEC” and select
a channei for the grid.

B See the iHustration at the top of the next page.

MODIFY CHART setups



4.2.1

CHANGE GRID:

» L] - ¥ L]
specifying a grid's layout and location on the chart

sYS

i OMODIFY ¢ SETUP ! SETUP | SYSTEM : DISK

! CHART | CAPTURE | TRIGGER | WO oo !

| 3 i E 1 1

1 ! ! ! ! i

3 3 i £ 1 I
Y

! CHANGE | CHANGE | CHANGE | CHANGE | !

i GRID | WAVE i EVENTS | T-MARKS | ;

! | DEFALLT | DEFAULT | :

i I OTEXT i | CHARTS | EXIT i
A\

! : ! NEXT { PREV | LAYOUT |

i i Grid Typa: slandard | GRIDS |

| LABELS ! ! ! ;

i on i | H H T i
. - - .

! ING : DEC ¢ NEXT | PREV | STATUS |

Channal: 1 Position: 16 mm on

Major Divisions G Spacing & mm

i ! MINORS | < H 5 | EXIT !

i,

grid layout [ location

Press the soft key below the “MINORS” / “MAJORS”
selection untii the “Major Divisions” parameter appears

in the menu.

Press the soft key below “<<< or “>>>" to select the
major division parameter.

Major Divisions:
i

L
t

.

10
MINCRS

|
3

Spacing: & mm
I

< ! >

i BT

Use the encoder wheel to select the number of major
amplitude divisions you want your grid to contain.

M Your grid can contain from | to 25 major amplitude

divisions.




4.21

CHANGE GRID:
specifying a grid’s layout and location on the chart

9  Press the soft key below *<<<” or “>>>” to select the
spacing parameter.

-
Major Divisions: 10 Spacing: 5 mm
i I MINORS | s t s = ) S
it i,

[0 Use the encoder wheel to select the spacing in
millimeters that you want between the major
amplitude divisions you just specified.

# The spacing sefection allows you from | millimeter
to 100 millimeters of distance between the major
divisions that you have specified.

I} Press the soft key above “NEXT” or “PREY” to select
a chart location for the right edge of your grid.

# Hold down the “NEXT” or “PREV” soft key until the
chart location that you want is selected.

N The menu dispfays a “Position:” value that
dynamically shows the chart locations as they are

selected,
— —
H ING | DEC H NEXT | PREV I BTATUS |
Channel: 1 Position: 16 mm on
Major Divisiens 10 8pacing & mm
i ! MINORS | << | S ! EXIT !
grid layeut | location




4.2.1

CHANGE GRID:
specifying a grid’s layout and location on the chart

H The centerline of your grid will move dynamically to
each chart location as you continue to hold down the
soft key.

M  Chart locations are measured across the chart from
I mm near the bottom of the chart to |20 mm near
the top of the chart paper.

top edge of
chart paper

/ Benit. of
printable arsa

bottom edge

of chart paper
<+ rotate right. W  potate left.
positive values negative values
shift waveform shift waveform
taward top of chart, toward bottom of chart,

grid layout { location
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CHANGE GRID:
labeling the grid edges with their voltage values

The DASH IV can label the left and right edges of the grids you set up with
the voltage values they represent.

This is done by turning on the "LABELS"” selection of the CHANGE GRID
parameter and pressing the front-panel [ID] key.

10,9250
\
/
N\ / N\
(T N
\ 8258 \

Use the procedure that follows to turn on labels that identify the values
represented at the grids edge.

i  Press the front-panel [SYS] key.
2 Press the soft key above “MODIFY CHART”
3 Press the soft key above “CHANGE GRID.”

4  Press the soft key below “LABELS” and turn the
selection on.

M When the front-panel [ID]. key is pressed, the grid
edges will be labeled with their values.

E See the menu illustration at the top of the next page.

labeling grid edges
4-8
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CHANGE GRID:

labeling the grid edges with their voltage values

8Ys

| MODWY | SETUP LOSETUR ! SYSTEM | DISK :
{ CHART | CAPTURE | TRIGGER | 0O . 1 ¢] i
H 1 ] t H i
i I I ] H 1
1 ] ] ] i 1
i I ] ] H |
| CHANGE | CHANGE CHANGE | CHANGE | !
i GRID i WAVE EVENTS | T-MARKS | H
: ! DEFAULT | | ODEFAULT | :
i | TEXT i | GHARTS | EXIT
| ; i NEXT | PREV | LAYOUT |
| i Grid Type: standard i GRIDS |
! LABELS ! i ! ! !
i on : i | i EXIF i

o,

4212

CHANGE GRID:

synchronizing the grid to trilevel timing marks

The CHANGE GRID parameter allows you to select from two DASH IV
grid types: standard and t-based.

M “standard” grids are printed in standard Srmm increments and

are not synchronized to the recorder’s trilevel timing marks.

B “t-based” grids are time-based grids printed with divisions that
are synchronized ta the recorder’s trilevel timing marks.

synchronizing the grid

4-9
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CHANGE GRID:
synchronizing the grid to trilevel timing marks

Use the procedure below to select the grid type that you want:
unsynchronized (standard) or synchronized (t-based).

I Press the front-panel [SYS] key.
2 Press the soft key above “MODIFY CHART”
3 Press the soft key above “CHANGE GRID.”

4  Press the soft keys above “NEXT” or “PREV” to select
elther the standard grid type or a t-based grid type.

sYS
| MODIFY | SETUP ! SETUP ! SYSTEM !  DISK !
| CHART | CAPTURE | TRIGGER | 10 P :
t 1 | ! : i
i | i ! : :
| CHANGE | CHANGE | CHANGE | CHANGE | !
| GRID | WAVE | OEVENTS 1 TMARKS | !
' | DEFAULT | ! DEFAULT ! !
i IOTEXT | | CHARTS | BXIT |
v e .
: | | NEXT | PREV | LAYOUT |
i i Grid Type:  standard H GRIDS |
| LABELS | | % % 5
boooff | ! ! i EXIT |
synchronizing the grid

4-10




4.2.2

CHANGE WAVE:
suppressing or enabling the printing of waveforms

The waveforms printed by the DASH IV can be individually selected and
kept from printing to achieve an effect like the "pen up” condition of
traditional pen-based recorders.

Use the procedure on the next page to set individual channels to “PEN
UP” to suppress printing of the selected waveform.

2

suppressing waveform printing

Press the front-panel [SYS] key.
Press the soft key above “MODIFY CHART”
Press the soft key above “CHANGE WAVE.”

Press the soft key above “INC” or “DEC” to select the
channel of interest.

Press the soft key above “PEN.”

& When the menu reads “PEN up,” the waveform will
not be printed.

B When the menu reads “PEN down,” the waveform
will print.

sYS
! MODIFY | SETUP ! SETUR | SYSTEM | DISK !
| CHART | CAPTURE | TRIGGER | 10 ! T3 i
1 ] i I H |
| t i I i |
| ! ! ; ! }
Y
| CHANGE | CHANGE | CHANGE | CHANGE | f
! GRID i WAVE | EVENTS | T-MARKS | {
| DEFRULT | U ODEFALLT !
i | TEX | | CHARTS | BXiT |
g g ~
! ING ! DEC ! PEN ! | REPORT |
iChannel: ! 1 down | on |
i . | ] i 3 ]
] t 3 i ] ]
! | i ! i 2.

4-1




4.22.1

CHANGE WAVE:

enabling or suppressing signal conditioner reporting

The DASH {V can print the gain and zero position settings associated with
each channel in the channel’s annotation buffer. This information is referred
to as signal conditioner reporting. Generally, this information is printed in
the fast forty character spaces of the annotation buffer. Use the procedure
below to turn signal conditioner reporting on or off.

1 Press the front-panel [SYS] key.

2 Press the soft key above “MODIFY CHART”

3  Press the soft key above “CHANGE WAVE.”

4  Press the soft key above “INC” or “DEC” to select the
channel of interest. :

5  Press the soft key above “REPORT.”

B When the menu reads “REPORT off,” signal
conditioner reporting will not be printed.
W When the menu reads “REPORT on,” signal
conditioner reporting will be printed.
§Ys
| MODIFY | SETUP | SETUP | SYSTEM |  DISK |
| CHART | CAPTURE | TRIGGER | WO Pow 1
3 H 3 I i i
k i 3 3 H i
; ; E | ; z
A4
! CHANGE | CHANGE | CHANGE | CHANGE | :
{ eRD { WAVE | EVENTS | T-MARKS | 1
: ! DEFjoLT | | DEFAULT | 1
| |OTEX i | cHamrTS | BXIT |
! NG | DEC PEN | i REPORT |
{Channai: d 1 down i oh !
1 1 H | 1 |
1 i } | i |
! ! i | i BXIT

4-12
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4.2.3

CHANGE EVENTS:
enabling event markers; selecting their chart locations

enabling event markers

The DASH IV is equipped with eight event markers. The CHANGE
EVENTS selection of the CHANGE GRID parameter permits you to
choose each event marker and:

B turn printing of the event marker on and off,

B position the event marker on the chart,

B select a global event marker style.
The procedure below describes how to enable an event marker and place
the event marker at the chart location that you want. The procedure for
selecting a global event-marker style is given in paragraph 4.2.3.1.

1 Press the front-panel [SYS] key.

2 Press the soft key above “MODIFY CHART”

3  Press the soft key above “CHANGE EVENTS.”

4  Press the soft key above “INC” or “DEC” until the
event marker you want is selected.

8YS

! MODIFY ! SETUP | SETUP ¢ SYSTEM | DISK !
| CHART | CAPTURE | TRIGGER | 10 ] WO ;
! ! ! ! i !
E i | | | E
{ CHANGE | GCHANGE | CHANGE | CHANGE | !
i GRID | WAVE | EVENTS | T-MARKS ! i
! ! DEFAULT | ¢ DEFAULT !
i ! OTEXT i i, CHARTS | EXIT H

S il .

i INC i DEC i 8TATUS | *Use whee!
i Evant Mkr, |} 1 off Location: 24 mm
Event Style:  standard  {global)

i lONEXT | PREV | ! EXIT !

4-13



4.2.3

CHANGE EVENTS:
enabling event markers; selecting their chart locations

4231

Press the soft key above “STATUS” and turn the event
marker on to have it printed on the chart.

Use the encoder wheel to specify the location in
millimeters on the chart at which you want the event
marker to print.

B The event marker can be placed at locations from
¢ millimeters (near the bottom of the chart) to
126 millimeters (hear the top of the chart).

H INC ! DEC I STATUS | *Use whee!* |
| Event Mk | 1 on . Location: 24 mm

Event Style: standard {global) |
H i NEXT ; PREV i | BT i E

CHANGE EVENTS:
selecting a global event marker style

Event markers can be printed in any of four printing styles:

standard [|[]|[|[

tckmark | | || []]]]

bockline _ LI I B
block/off BB B

event marker locations




4.2.3.1

CHANGE EVENTS:
selecting a global event marker style

Use the following procedure to select the event marker style that you
want. The style you select will apply to all of the event markers.

I Press the front-panel [SYS] key.
2 Press the soft key above “MODIFY CHART"
3 Press the soft key above “CHANGE EVENTS.”

4  Press the soft key above “NEXT” or “PREV" until the
event marker style that you want is selected.

! INC ; DEC i OSTATUS | *Use wheel*
i Bvent Mkr: i 1 off Location: 24 mm

Event Style: standard {giobel} )
; ! NEXT | PREV | i EXIT i
i, i,

4.2.4

DEFAULT TEXT:
printing default text in annotation buffers

The DEFAULT TEXT selection resets all interchannel annotation buffers
so that they each print a simple line of channel identification text such as
“CHANNEL |

Use the procedure below to default all interchannel annotation buffers to
the basic channel identification text.

I Press the front-panel [SYS] key.
2 Press the soft key above “MODIFY CHART”
3 Press the soft key below “DEFAULT TEXT"”

B See the illustration at the top of the next page.

default annotation
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4.2.4

DEFAULT TEXT:
printing default text in annotation buffers

BYS
Vo MODIFY | SETUP i OSETUP ) SYSTEM | DISK ;
i CHART | CAPTURE ! TRIGGER | I | o H
1 l 3 1 1 H ]
i i 1 I H H
1 1 i I H 1
1 i 1 I 1 i
! CHANGE | CHANGE | GHANGE | CHANGE | '
| GRID | WAVE | EVENTS | T-MARKS ! |
! | DEFAULT | IODEFAULT | |
i iOTEXT ! { CHARTS | EXIT i
.

4.2.5

DEFAULT CHARTS:
selecting a default chart layout

The DASH 1V has four front-panel programmable “RUN CHART” keys.

1 2 3 4
- - = -

! RUN | RUN ! RUN ! RUN f !
! CHARTt | CHART2 | GCMARTS | CHART4 | |
i DATA ¢ DUAL I OTIMER | DATA i !
! LOGGER | SPEED | START | PLAYBCK ! i

The DEFAULT CHARTS selection resets any selected front-panel “RUN
CHART" soft key to any of four preset chart layouts. These layouts are:

B |-plot—provides a single channel containing twenty-five major
divisions each of which is Smm wide.

B |-plot w/evts—provides a single channel containing eight
major divisions each of which is 10mm wide.

default annotation



4.2.5

DEFAULT CHARTS:
selecting a default chart layout

B 2.plot—provides two channels each of which contains ten
major divisions. Each major division is 5mm wide.

B 4-plot—provides four channels each of which contains five
major divisions. Each major division is 3mm wide,

Examples of each of the default chart layouts are provided on the pages
that follow. Use the procedure below to set any of the programmable
chart keys to any of the four default chart layout selections.

| Press the front-panel [SYS] key.

2 Press the soft key above “MODIFY CHART”

3 Press the soft key below “DEFAULT CHARTS.”

4  Press the soft key below “CHART” to select the chart
soft key that you want to program.

5 Press the soft key below “LAYOUT” to select the chart
layout that you want to program into the soft key.

6  Press the soft key beneath “ACCEPT”

8YS
| MODIFY | SETUP ! SETUP | SYSTEM | DISK f
i CHAAT | CAPTURE | TRIGGER | 10O i Wo H
B H 1 t 1 H
B H i ] 1 H
H H i 3 I H
i i 1 i | 1
! CHANGE | CHANGE | CHANGE | CHANGE ! !
| GR®D | WAVE | EVENTS | T-MARKS | i
! ! DEFAULT | | DEFAULT | !
; POTEXT : | CHARTS | EXIT ;

'

== DEFAULT USER CHART LAYOUT FUNCTION ==
Seloot chart and layout and prese accept,
Set CHART: 1 to fastory LAYOUT: 1-piot
| GHART | LAYOUT | i AGCGEPT | EXiT i

i, o ol .

default chart layouts
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4.2.5

DEFAULT CHARTS:
selecting a default chart layout

DEFAULT CHART LAYOUT: 1-PLOT
o grid
* 25 micjor divisions
« 5mm between divisions

\6:20 15 Jan 83 *SPD: 50 mm/s TIME SCALE 20.0 ms\

\ _ . TN
A VYN IAVNLIAL/NNI
7Y YT TV Y
ANEBVAY NEV.AN
_/ NV N N N

&-_
—
o g

\ Channel #3 \
Channel #2
Channel #3
Channel #4
I-plot default layout

4-18



4.2.5

DEFAULT CHARTS:
selecting a default chart layout

DEFAULT CHART LAYOUT: 1-W/EVTS
+ 1 grid
+ 8 major divisions

« 10mm between divisions

18:46:20 24 Feb 83 *38PD: 100 mmis TIME S\

1

\ \

| |

\ \

\ 1
\ \
|1 \
) ]

' 1-piot wilevts default layout




4.2.5

DEFAULT CHARTS:
selecting a default chart layout

DEFAULT CHART LAYOUT: 2-PiOT
» 2 grids
» 10 major divisions/grid
* 5mm between divisions

18:146:20 01 Apr 93 *SPD: 50 mm/s “TIME SCALE

\ A i ] ]
L N
WA AT ANVINNVA
RYAIRVATRYAY 1
\1\ \‘]V\LJ

\
\
\

-nr:?':
i
sl

LT ]
\\ //
N A |
’ /
/
/ Channel #1 /
Channel #2
[ /
o ™ o\ 7N

b msm—a
e

b —
s ——
b
e
b ——
o —
B i
o
T——

T
PR R

J
b
etetemd
.

e

s ——
etz

\ j
\

Channel #3

Channel #4

2-plot default layout
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4.2.5

DEFAULT CHARTS:
selecting a default chart layout

DEFAULT CHART LAYOQUT: 4-PLOT
» 4 grids
* 5 major divisions/grid
* Smm between divisions

\18:46:20 01 Apr 83 *8PD: 50 mm/s “*TIME SCALE \

\ \
\ \
NN ] /INL /N VN

N 2 WA N

l\‘/\ NS IN AN IN A \//;

/ /
Ichannel#z l
/

NRERLRENENEN RIS AR EIN
R gugnjeis ugupgn
Qvﬂﬂﬁﬂ\VﬂXﬁﬁX@AM
\

\channelﬂ \

4-plot default layout
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5 Adding text to the chart



5.1

Adding text to the chart

When you need to add alphanumeric text to the your charts, the DASH IV
provides a variety of annotation tools. The DASH IV is equipped with:

W four | 28-character annotation buffers each of which can be
moved to any of |27 positions across the chart.

B one on-demand buffer that can be printed when you want in
any of 127 locations across the chart.

B one system log buffer fixed near the top of the chart.

W capacity to print channel identification numbers either
on-demand or automatically and continuously.

The front-panel [EDIT] key is used to add text to your chart and to edit
text on your chart. The [EDIT] key menu flow is shown below.

L
| INC i DEC i STATUS | H EDIT i
Buffer: ¢ . on Location: Fixed
! LOAUTOID i PRINT i H
; i of i i DEMAND | EXIT i
BUFFER: 1 CURSOR POSITION: 1
*CAPS" | CASE | WINDOW | ACCEPT |

The following procedures are discussed in this section:
M turning the printing of text buffers on and off.

W editing the alphanumeric content of the text buffers.

W positioning text buffers on the chart.
M printing and positioning the on-demand text buffer.

B  printing automatic, continuous channel identification numbers,




3.11

5.1.2

Enabling or suppressing printing of text buffers

The printing status of any of the annotation buffers can be set to either on
or off, When set to “on” the selected buffer will print the text that you
have typed at the chart location that you have selected. When set to "off”
the selected buffer will not be printed.

1 Press the front-panel {[EDIT] key.

2 Press the soft key above “INC” or “DEC” to select
the text buffer that you want.

3 Press the soft key above “STATUS.”

B Turn the status to “on” to enable printing of the
selected buffer.

B Turn the status to “off” to prevent the selected
buffer from printing,.

- g ~

! INC i DEC i STATUS | i £DIT 1
Buffer: 1 on Location: Fixed
; LOAUTOID ¢ PRINT : :
H i off H i DEMAND EXIT i

Editing text buffers

The four text buffers which are standard on the DASH IV are synchronized
with one another and, when turned on, are printed repeatediy and con.
tinuously at a standard distance on the chart. Each buffer can hold up to
128 alphanumeric characters.You can position the text buffers to print
with specific channels or you can position them completely independently
of the channels.

5-2

editing text buffers



5.1.2

Editing text buffers

editing text buffers

You can even group any or all of the text buffers together on the chart
to create an extended block of annotation comments.

Use the procedures that follow to edit any of the four interchannel text
buffers, the on-demand text buffer, or the recorder’s system log,

2

Press the front-panel [EDIT] key.

Press the soft key above “INC” or “DEC” to select
the text buffer that you want to edit.

Press the soft key above “EDIT

If you want your typing to be in upper case letters,
press the soft key below “CASE” until the word *CAPS*
appears in the display.

Use the alphanumeric keypad to position and type the
text you want to appear in the buffer. There is enough
room for a i28-character message.

Use the arrow keys of the keypad to move through
the text buffer.

Note that a number indlicating the location of the
cursor within the buffer is shown in the display.

Use the alphanumeric keys of the keypad to type
the letters, numbers, and symbols that you want.

Use the [SPACE] key toadd a blank space before
a character.

Use the [DEL] key to delete a selected character.

Use the [INS] (insert) key to insert text before
a selected character without overwriting any
existing text.




5.1.2

Editing text buffers

6  Press the soft key below “ACCEPT” te confirm the
buffer contents that you just typed.

! ING i DEC I STATUS ! H EDIT 1

Buffer: 1 oh Location: Fixed

! i AUTOID 1 PRINT | |

H i off H | DEMAND | E§T i

BUFFER: Sysiog CURSOR POSITION: ¢

*CAPS® | CASE | WINDOW | ACCEPT |
. . S

513

Positioning a text buffer on the chart

1 Press the front-pane! [EDIT] key.

2 Press the soft key above “INC” or “DEC” to select
the text buffer that you want.

3 Use the encoder wheel to select the chart location at
which you want the text buffer printed.

B There are 127 locations across the chart.

EDIT
g - -
! ING i DEG I STATUS | H EDIT i
Buffer: 1 on Location: 26
! { AUTOID | { PRINT | |
E o E ! DEMAND | =T | |
1
editing text buffers
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- 5.1.4

Printing the on-demand text buffer

The on-demand text buffer is immediately printed when the front-panel
[EDIT] key is pressed and then the soft key beneath “PRINT DEMAND”
is pressed.

1 Press the front-panei [EDIT] key.

2 Press the soft key above *INC” or “DEC” until the
“DEMAND” buffer is selected.

3  Ensure that the print status of the buffer is set to “on”
4  Ensure that the buffer contains the text that you want.

5  Use the encoder wheel to select the chart location at
which you want the on-demand buffer printed.

B There are 127 locations across the chart.
&  Press the soft key below “PRINT DEMAND.”

B  The on-demand text buffer will be printed
immediately at the chart location you selected.

- ~ . .
! NG | DEC I BTATUS | ! EDIT !
Buffer: Demand on Location: 25
: | AUTOID | ! PRINT !
i - ! | DEMAND | EXIT i
.

on-demand text buffer



5.2

Printing channel ID numbers

The DASH IV can print channel identification numbers onto waveforms.
As the name implies, channel ID numbers clearly indicate the number
of the waveform channel. Channel identification numbers are either
overprinted directly on the waveforms or are printed very close to the

waveforms.

Channel identification numbers provide a simple way of quickly locating
each waveform channel on the chart. This is especially useful when wave-

forms overlap during recording.

\6:20 15 Jan 93 *SPD: 50 rwws  CTIME SCALE 20.0 rns\

\ \
\‘ \
I el
'c" “\‘
<7 T <
E ;/ A A / ‘= I\, /A \ // \
AN SN GANS NI
't( A ;t./ ™ \/_ N
‘5%-‘ -"“ o ql" . bl -y
P g

7 h

}f’ / A ;

/ K pY H
/ A /\ N %JK\ !
! X h ¥4 2 \‘l
. 0'"

’{ h; . ) r".
i et

\ Channat #1 \
Channel #2
Channet #3
Channel #4

channel ID numbers




5.2

Printing channel ID numbers

Channel identification numbers are automatically printed once on each
waveform each time the front-panel [ID] key is pressed.

You can also make channel ID numbers print automatically and continu-
ously by setting the status of the recorder’s AUTO 1D function to “on”

Follow the procedure below to enable automatic printing of channel ID
numbers.

[ Press the front-panel [EDIT] key.

2  Press the soft key beneath “AUTO 1D” until the setting
reads “on”

| iNC H DEC | BTATUS ! | EDIT !

Buffer: 1 on Location: 12

! | AUTOID | | PRINT ; 1

! i on H . | DEMAND | EXIT |
.

channel ID numbers
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6.1

Recorder sensitivity and signal adjustment in

previous versions of the DASH IV

Although similar in appearance to the previous DASH IV, the new-genera-
tion DASH IV differs in important ways from its predecessor.

Typically in previous versions of the DASH IV:

®  agrid size and format were chosen and a full-scale voltage
value was selected for the channel by means of sensitivity.

B the recorder referenced the full-scale range of the channel
and the waveform signal was scaled to the selected grid size.

grid size and format chosen
for selected channel.

VOLTAGE RANGE

full-scale voltage value chosen
from grid edge to grid edge.

SIGNAL

scaled to grid;

adjusting sensitivity of channel
scales waveform larger or smaller,

61



6.2

The new-generation DASH 1V

In the new-generation DASH IV recorder:

there is no reference to full-scale voltage.

a sensitivity per unit of metric distance across the
chart is chosen for the selected channel.

grids are also metric and can be designed with varied
arrangements of major and minor divisions.

signal size Is independent of grid size.

SIGNAL

signal size independent of grid size;
adjusting channel sensitivity ylelds
finer or coarser view of signal data

&

o
o
o
o
50
K0
S
o
&
&
$

X
KX
%ﬁﬁ%
ﬁﬁf
8

$

5
"
"
%
&
%
%

)
W

METRIC GRID
rid is buik with major/minor

g !
divisions spaced in millimetars.

SENSITIVITY

a sensitivity value in units (i.e., volts, psi)
per centimeter of distance across the
chart is specified for the channel,
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6.3

DASH IV zero and gain controls

For each of the DASH V’s four recording channels, the [Z/G] key
(zero and gain} key is used to:

select a voitage sensitivity for the chart.

select a chart location for the zero baseline of
the waveform input signal.

suppress up to 250VDC of the waveform input to enable
the use of higher gains without exceeding the recorder’s range.

ground the signal.
choose between RMS and peak-to-peak recording modes.
setup signal filtering.

scale waveform data so that voltage data is expressed
in engineering units of your choice.

calibrate each channel to an internal precision reference,

The parameters of the [Z/G] key include:

DC/GND grounds the selected waveform input signal.

Y-SCALE selects a scaling factor for the amplitude of the
selected waveform input signal.

ZERO selects a chart location for the zero baseline of the
waveform input.

SENS selects the channel’s sensitivity in units (i.e. volts, psi)
per centimeter of distance across the chart.

Zs {zero suppression) selects the amount of suppression
in VDC that will be applied to a channel’s waveform
input signal,

FILT/DSP selects between notch, low-pass, and mean signal
filtering and enables or disables the filtering,

sets up the digital signal processors to perform
integration or d/dt.

zero and gain controls
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6.3

DASH 1V zero and gain controls

W MODE selects between peak-to-peak and RMS
recording modes for the specified recording
channel.

B USER

SCALING selects a scaling value used to convert voltage

values into user-defined engineering units.

M SYSTEM
CAL initiates a channel calibration procedure that
compares the channel to the DASH |V’s built-in
precision voltage reference,

| SENSITIVITY
LiMIT locks out the recorder’s millivolt range to
prevent unintentiontal changes in impedance.

The menu flow for the [Z/G] key is shown below and continues on the
next two pages.

@

-
more

! ING

! : Y-SCALE
H Channet 1

DEC i DCIGND
H x1

do

Zerc Supp: 0.000 W
ZERO ! SENS 8 I CSFINE | BT !

@ @

! NG : DEC ! DCIGND | Y-SCALE | more !
: Channel ¥ ' de f x1 H |
Position: 0.0 mm from center

H ZERC | SENS H 28 ! Cmm ! EXIT |

E ! NG : DEG ! DC/GND | Y-SCALE | more :

@ | Channsl 1 i de i X1 i i
Seps: 10.00 mViem

ZERO ! SENS ! Z8 I CSIFINE | EXIT !

| ING 1 DEC ¢ DC/GND | Y-BCALE | more |

3 H Channel 1 ; de i xi H H
Zero Supp: 0.000 V

{ | ZERG | 8ENS H zs ov H 8T !

zero and gain controls



6.3

DASH IV zero and gain controls

. 6 ®
| ING H DEC { MODE | USER ! more |
! Channel 1 | pk—pk | BCALING | i
FiVDSP: off
TYPE ! ! ' | EXIT i
@O0
% H ING i DEC i MODE | USER H more i
! Channe! 1 ! pkepk | SCALING | i
FiwDSP: notch Freq: 50 Hz
i TYPE | ; 1 P BXIT
! ING : DEC H MODE | USER ; more !
@ : Channael 1 i pk—pk | SCALING | |
RIYDSP: notoh Freg: 60 Hz
i TYPE H i i ; EXIT i
| ING - ] DEC ! MCDE ! USER ! moré i
; Channel 1 i pk—pk | SCALING | |
€
Q Filt/DSP; low pass CuloffFreq: 10Hz
| | TYPE | ! | ACCEPT | EBXIT |
| INC ! DEC 1 MODE | USER | more !
@ i Channel 1 | pk—pk | SCALING | !
Fi/DSP: mean
| TYPE ! ! | ACCEPT | EXIT |
! ING H DEC i MODE | USER ! more !
() H Channal 1 i pk—pk 1 SCALING | H
)
FH/DSP.  integration
: TYPE ! ¢ ORESET ! SETUP | EXIT !
®
! INC | DEC H ' ZERO-X | DCBILOCK |
® i Channet 1 i i off H on i
Time Constant:  1ms
i TCONST | LEVELR | RECTIF | ACCEPT | BT |

zero and gain controls
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DASH IV zero and gain controls

! INC i DEC i MODE ; USER ! more i
CD | Channel 1 i ph—pk | SCALING | i
Fif/DSP: d/dt Freq: 50 Hz
i TYPE | H i SETUP | BEXiT !
)
W
{ WNC | DEC | s | |
® i Channel 1 1 H | i
Time Constani:  1ms
i | ; { ACCEPT | BXT |
| ©
! i INC i DEC SCALING | EXIT H

Scaling: standard (it}

@ Ghar:hal 1

i ING i DEC ! 1 8SCAUNG ! EXIiT H
i Channe} 1 ! { Scaling: user (ext.}
@
Scaie: 1.000V span = 10000 (P81
*Keyped io edit ! ! more H < p
®
| H ING i DEC i | SCALING | BEXIT !
Cg | CGhannet 1 | i Scaling: user {ext.)

Reference: 0.0V = 0.0000

*Keypad 1o edit ! | more | < B H
| ING ! DEC ! ! | SYSTEM |
Cb) | Channel 1 i | | CAL |
sensitivity imit: OFF
i off | on ! ! EXIT H
| ING H DEC ! SYSTEM CALIBRATION
i Channel 1 i
Select Ghanne! and apply CAL Reference.
! ! | IOBEGIN D BEXIT |
)
hy
! INC ! DEC I SYSTEM CALIBRATION
i Channel 1 | Status: * active *
@
Saleot Channel and apply GAL Reference.
| | | | BEGIN | EXIT i

zero and gain controls



6.3.1

Selecting the voltage sensitivity of the chart

NOTE

The voltage sensitivity information given in this paragraph applies only to
the DASH [V’s built-in signal conditioners.

When optional, plug-in signal conditioning modules are used in the
recorder, the sensitivity values shown in the zero and gain menus will
be given in units appropriate to the type of module in use.

In the DASH IV, the gain of each channel is expressed as sensitivity.
Channel sensitivity is defined as a specific value in units per centimeter
of the chart,

The “USER SCALING” parameter discussed in paragraph 6.3.7 of this
section is used to convert the voltage values of the selected waveform
input signal into engineering units (e, psi, mmhg) that you specify. In the
procedure below, the voltage values of the built-in signal conditioners
are expressed in volts/millivolts and have not been scaled to any other
engineering unit,

Use the following procedure to set the selected channel’s voltage
sensitivity.

| Press the front-panel [Z/G] key.

2 Press the soft key above “INC” or “DEC” until
the channel that you want to set the sensitivity for
is selected.

3  Press the soft key below “SENS.”

4  Use the encoder wheel to set the voltage sensitivity
for the selected channel.

W Sensitivity is expressed as either mVYicm orV]cm,.

8 Sensitivity ranges are incremented as shown
in the table on the next page.

selecting chart sensitivity



6.3.1

Selecting the voltage sensitivity of the chart

sensitivity range’ increment
5.00 to 1000 05 mViem
10.00 to 2000 A0 mViem
2000 o 2500 20 mVicm
2500 to 5000 25 mvicm
5000 to 100 5 mV/iem
100 to 200 | mViem
200 to 250 2 mV/em
250 to 500 2.5 mViem
500 to 1.00 5 mviem
1.00 o 200 LF Viem
2.00 to 250 .02 Viem
2.8 te  5.00 025 Vicm
5.00 to 10.00 050 Vicm
1000 to 30 R Viem

* |f further sensitivity Is desired, you can use the amplitude
scaling feature described in paragraph 6.3.8 of this manual,

5  Press the soft key below “CS/FINE” and select either
coarse or fine.

® CS the coarse setting uses larger increments
to step quickly through the sensitivity settings.

B FINE the fine setting uses smaller increments
and steps through the full range of

sensitivity settings.

&  Press the soft key below “EXIT” to leave the
' [Z/G] menu.

~ ~gy
; ING i DEC i DC/GND | VY-SCALE | more |
i Channel 1 i de i x1 i i
Sens: 1000 mViem
i ZERO ] SENS | 75 ! CSFINE | EXIT !
., i, i,

selecting chart sensitivity
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6.3.2

Selecting either the peak-to-peak or RMS recording

mode
The DASH IV can record data using either the peak-to-peak recording
method or the root-mean-square method. Use the procedure below to
select the mode you want to use.
1  Press the front-panel [Z/G] key.
2 Press the soft key above “more.”
3 Press the soft key above “INC” or “DEC” until
the channel that you want is selected.
4  Press the soft key above “MODE” until the recording
mode that you want is selected.
5 Press the soft key below “EXIT” to leave the
[2/G] menu.
2/G
! NG | DEC | DG/GND | YSGALE |  more |
f Channel t : de ' ®1 ' i
Position; 0.0 mm from center
[ ZERO | SENS ! 28 t osFNE 1 EpT. )
~ i - v
‘' INC | DEC | MODE | USER | more |
! Channel 1 I pk—pk | SCALING ! |
Fiter: off
| OTYPE | : ! (BT
.
RMS | peak-to-peak
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6.3.3

Grounding individual waveform channels

NOTE

The information given in this paragraph applies only to the DASH V'
built-in signal conditioners.

When optional, plug-in signal conditioning modules are used in the
recorder, the values shown in the zero and gain menus will be appropriate
to the type of module in use.

I Press the front-panel [Z/G] key.

2  Press the soft key above “INC” or “DEC” until
the channel that you want is selected.

3 Press the soft key above “DC/GND” until ground
(gnd) is selected in the menu.

4  Press the soft key below “EXIT” to leave the

{Z/G] menu.
ZiG
-~y g .
H ING H DEC O DO/GND | Y-SCALE | more !
| Channet 1 i do i %1 i i
Position: 0.0 mm from center
] ZERQO ! SENS | 8 | CSFINE | EXIT !

grounding waveform channels
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6.3.4

Positioning a waveform's zero baseline

NOTE

zero baseline positioning

The waveform’s zero baseline can be positioned using the ZERQ parameter
discussed below or using the recorder’s zero suppression capability.
Applying zero suppression to a waveform signal is discussed in paragraph

6.3.5.

Depending on your specific purpose, it can be useful to use the ZERO
control to move the baseline in fine steps and to use zero suppression for
applications that involve a large DC bias.

When positioning the waveform in the channel, the center of grid is used
as the reference location. See the illustration on the next page.

Use the procedure below to select a chart location for the zero baseline
of the waveform with reference to the center of the grid.

2

Press the front-panel [2/G] key.

Press the soft key above “INC” or “DEC” until
the channel that you want is selected.

B if you find it useful, ground the signal by pressing
the soft key above “DC/GND.”

B This will provide a flat zero-baseline that is easily
positioned on the chart.

Press the soft key below “ZERQ.”

B Note the “Position:” parameter that appears
in the menu.

ZIG
g b -
! ING | DEC I DG/IGND | Y.SCALE | more |
| Channet 1 | gnd ! x1 H i
Position: -28.0 mm from center
! ZERO : SENS H z23 ; 0 mm | EXIT !
. i,

6-H
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Positioning a waveform's zero baseline

zere
baseline

top edge of
chart paper

grid center
reference

bottom edge
of chart paper

Z=  rotate right. = rotate jeft.
positive values negative values
shift waveform shift waveform
toward top of chart. toward bottom of chart.

zero baseline positioning

6-12



6.3.4

Positioning a waveform'’s zero baseline

4 Use the encoder wheel to position the waveform
at the chart location you want.

¥ The zero baseline of the signal moves with
reference to the center line of the grid.

¥ When the encoder wheel is rotated to the right,
the zero baseline shifts toward the top edge of
the chart.

# When the encoder wheel is rotated to the left,
the zero baseline shifts toward the bottom edge

of the chart.

58 Press the soft key below “EXIT” to leave the
{2/G] menu.

6.3.5

Applying zero suppression to waveform signals

Some waveform input signals may contain an unwanted direct-current
(DC) component. The signal’s DC component may make it difficult to bring
the waveform data of interest onto the chart,

Depending on the DASH IV’s sensitivity setting, zero suppression can be
used to remove from 5Y to 250V of a waveform's DC component and so
bring the data of interest onto the chart for recording and analysis.

Use the procedure below to select the amount of zero suppression that
will be applied to the waveform input sighal.

I Press the front-panel [Z/G] key.

2 Press the soft key above “INC” or “DEC” unti!
the channel that you want is selected.

applying zero suppression
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6.3.5

Applying zero suppression to waveform signals

6.3.6

Press the soft key below “Z8.

B  Note that the “Zero Supp:” parameter appears
in the menu.

Use the encoder to select the amount of zero
suppression that you want to apply to the waveform
input.

Press the soft key below “EXIT” to leave the
[Z/G] menu.

. -y
! ING ! DEC ! DC/GND | Y-SCALE | mora !
i Channel 1 i do i ®1 ; i
Zero Supp: B3 V
i ZERO BENS } 8 H oV ! EXIT i
. .,

Using the recorder’s signal filters

The DASH IV is equipped with four types of signal filtering:

notch (50 Mz) -
filters the 50 Mz frequency component out of the input signal.

notch (60 Hz) -
filters the 60 Hz frequency component out of the input signal.

low-pass-
filters out frequencies above a specified cutoff frequency.

mean-
outputs the mathematical mean amplitude of the input signal.

applying zero suppression



6.3.6

Using the recorder’s signal filters

NOTE
When signal filtering of any type is turned on, data capture sample rates
are limited to 20 kHz. The DASH IV uses linear interpolation to achieve
data-capture time bases that correspond to sampling frequencies greater
than 20 kHz.
Use the procedure below to select a filter that will be applied to the
waveform input signal,

1  Press the front-panel [2/G] key.

2 Press the soft key above “more.”

3  Press the soft key above “INC” or “DEC” until
the channel that you want to filter Is selected.

4  Press the soft key below “TYPE” until the type
of filter that you want to use is selected.
® Filter types are notch (50 Hz), notch (60 Hz),

low pass, and mean.

5 fyou have chosen the fow-pass filter, use the encoder
to select the cutoff frequency above which frequencies
will be attenuated.

B The range of the low-pass filter is from | Hz teo
1000 Hz in | Hz increments.

6  Press the soft key below “ACCEPT” to implement
the low-pass frequency that you selected.

using signal fiiters
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6.3.6

Using the recorder’s signal filters

6.3.7

7  Press the soft key below “EXIT” to leave the

[Z/G] menu.
2iG
: ING ! DEC I ODOIGND | Y-SCALE | more '
i Chanral 1 i do i %1 i i
Zero Supp: 0000 V
} ZERQ } 8 i 8 | ov i ENT H
~p - A4
! ING H DEC i MODE | LSER ! mora ;
! Channel 1 H ph—pk | SCALING | i
Filter: low-pass Cutoff Freq: 280 Mz
! TYPE i | i AGCGEPT | EXiT H
i, . i,

Converting voltage data to engineering units for
numeric reporting

NOTE

The information given in this paragraph applies only to the DASH Vs
buiit-in signal conditioners.

When you are recording with optional, plug-in signal conditioning modules,
the information provided may not apply to the type of module in use.

When you are recording changes in temperature, pressure, or any other
quantity that is not specifically voltage, it can be very convenient to have
the DASH IV print your data as numeric engineering units rather than
waveforms on a grid.

6-16
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6.3.7

the USER SCALING feature

Converting voltage data to engineering units for
numeric reporting

When recording with the DASH IV, all signal information enters the
recorder as electrical voltage. The recorder’s "USER SCALING” feature is
used to convert these voltages into numeric data that directly corresponds
to the units of pressure, temperature, etc. that you are interested in
monitoring.

Numeric scaling begins with selecting the voltage sensitivity of the channel
in millivolts or volts per centimeter of distance on the chart. The “USER
SCALING” parameter is used to redefine the voltage sensitivity of the
chart as the engineering units you desire. The DASH IV will then convert
all of the signal voltage data into the engineering units you have specified.

When USER SCALING is used, all pertinent DASH 1V menus will be
displayed in the engineering units that you define.

Use the procedure below to convert the electrical value of the waveform
input data into engineering units that you specify,

| Press the front-panel [2/G] key.
2  Press the soft key above “‘more.”

3  Press the soft key above “INC” or “DEC” until
the channel that you want to scale is selected.

4  Press the soft key above “USER SCALING”

5  Press the soft key above “SCALING” until the
scaling parameter reads “Scaling: user (ext.)”

M See the illustration at the top of the next page.
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6.3.7

Converting voltage data to engineering units for
numeric reporting

ZIG
! ING ; DEC [ DO/GND | Y-BCALE | more !
i Channel 1 H de i x1 i i
Zaro Supp: 0.000 V
! ZERO 1 SENS | Z5 | oV ! T i
] NG ! DEC | MOBE ; USER ] more i
i Channst 1 I pkepk i SBCALING | |
Fi#ter: nolch Freql 50 Hz
i OTYPE ! i i EXIT |
Y
- g
H ING 1 DEC j I SCALING | EXIT !
| Channel 1 i | Soaling: user (ext.)
Scale: 1.000 Vspan = 1.0000 (PS§
*Keypad o edit | : more ! << D> ;
i . .

6 Note that the scaling menu is used to define two values:

B Vspan the voltage increment that will be defined
as equaling one engineering-unit increment.

m Psi the engineering-unit increment that will be
defined as equaling one voltage increment.

= By default this parameter reads PSl
but you will change this label to the
engineering unit with which you will
be working.

INC DEC SCALING | EXIT ;

]
|
i Scaling: user (ext.)

Channel 1

Scale: 1.000 Vspan = 1.000C (PSI)

*Keypad to edit i H more | <€ B !
i, i, .
the USER SCALING feature
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6.3.7

Converting voltage data to engineering units for
numeric reporting

7 With the “V span” parameter selected:

# use the numeric part of the alphanumeric
keypad to define the amount of voltage that will
equal one engineering unit.

®  For example, in the illustration on the previous page,
[.000 volts has been defined as equalling 1.0000 PS]
{pounds / square inch).

8  Press the soft key below << >>" and select the
numerical expression of engineering-unit parameter.

} ING H DEC ! ! BCALING | EXIT ;
i Channet 1 i ; Scaling: user {ext,}
Seale: 1.000 Vspan = 1.0000 (PS&} .
*Keypad to adit - H more [
.

9 With the numerical expression of the engineering-unit
selected:

B  use the numeric part of the alphanumeric keypad
to define the numerical increment that will equal
one engineering unit,

[0 Press the soft key below “<< >>" and select the
alphabetic label of the engineering-unit parameter.

! iNC H DEC H P OSCALING | EXir !

; Channsl 1 H H Scaling: user {ext.)

Seale: 1.500 Vepan = 1.000C (PSE)

"Keypad to edit g i more o |
ml

| INC | DEC 1 | BCALING | EXiT H

! Channal 1 | i Soaling: user {ext.}

Soate: 1.000 Vapan = 1.0000 (mmhg)
*Entry active CLEAR ! CASE | AGCCEPT |

B, e

the USER SCALING feature



6.3.7

6.3.8

Converting voltage data to engineering units for
numeric reporting

11 With the engineering-unit Jabel selected:

® use the alphabetic part of the alphanumeric
keypad to spell 2 four-character name for the
engineering unit.

® Note that the menu changes automatically to
enable typing in upper- or lower-case letters
(CASE) or to deiete (clear} the name for retyping.

N The illustration on the previous page, shows that then
label of the engineering unit was changed from
1.6000 PSI to 1.0000 mmhg {millimeters of mercury).

12 Press the soft key below “ACCEPT* to have the
recorder use the parameters you just defined.

I3 Press the soft key above “EXIT*” to leave the menu,

Selecting a real-time amplitude scaling factor

The amplitude axis of the selected real-time waveform can be scaled by
factors of x1,x2,and x4. The scaling factor that you selectacts as a
muitiplier of chart sensitivity . For example, a sensitlvity setting of | .5V/cm
and a scaling factor of 2 results in a sensitivity of 3.0V/cm.

Increased sensitivity brings more of the waveform onto the chart because
each unit of distance contains more waveform data.

6-20
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6.3.8

Selecting a real-time amplitude scaling factor

The maximum recording range of the DASH 1V is 20cm (200mm}). This is
actually a larger range than can be recorded on the chart.

B Amplitude scaling is particularly useful when the real-time signal
that is being recorded is bigger than the recording range of the chart.

The example below illustrates the condition in which the amplitude of the
waveform exceeds the limits of the chart.

signal recording range

F N
chart-paper I

edge
“ dm« pan f ooff oo Fve e foaciflor Hmm q

{LiHi

adge ) !

v
signal recording range

using amplitude scaling
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6.3.8

Selecting a real-time amplitude scaling factor

As shown in the example below, increasing the chart’s sensitivity by
applying aY-SCALE muitiplier brings more of the signal ento the chart.

signal recording range

A
chart-paper
edga
0:46:20 15 Jan 95 'SPD: 50 maws TIME GCALE 2.8 seimm
{
1 H
R
1
i
;
|
Channed §f
Chanbed #2
Channel #3
chan-paper el
edge
4

signal recording range

using amplitude scaling



6.3.8

Selecting a real-time amplitude scaling factor

Amplitude scaling is done using the “Y-SCALE” parameter of the [Z/G] key.
Use the procedure below to select an amplitude scaling factor to be
apphied to the selected waveform input.

2

Press the front-panel [Z/G] key.

Press the soft key above “INC” or “DEC” until
the channel that you want to scale is selected.

Press the soft key above “Y-SCALE” until the
amplitude scaling factor that you want to use is selected.

W scaling factors: x1, x2, x4.

®  whenY-scaling Is used, signal span is limited to either
20cm, F0cm, or 5cm depending on which scaling
factor is selected. The larger the scaling factor,
the smaller the signal span.

8 whenY-scaling is used, sighal positioning capability
is limited to spans of 160 mm, 5¢ mm, or 25 mm
depending on which scaling factor Is selected.

The larger the scaling factor, the more limited the
signal positioning capability.

e
i NG | DEC I DC/GND | Y-SCALE | more ]
H Channel 1 i do i x1 | H
Zoro Supp: G000 V
| ZERO H SENS ; Zs I CSFINE | EXIT |

using amplitude scaling
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6.39

Using the DASH IV's DSP integration processing
capability '

Among its data analysis tools, the DASH 1V has the capacity to perform

integral analysis on real-time waveform data.

In the DASH IV integration can be used to determine the area beneath a
waveform’s curve with reference to the location of the zero volt baseline.

2810 .
baseline FANANY/

Integration processing Is performed in real-time at a sample rate of 20 kHz.
Because integral calculations have an inherent tendency to accumulate
DC signal components, the DASH 1V’s integration capability offers four
methods to compensate for this accumulation:

B manual reset

- resets the output to zero whenever the reset soft key
is pressed.

B zero crossing
- resets the output to zero whenever the input crosses zero.
W level reset

-~ resets the output to zerc when the output reaches
a specified level.

B DC biock

- functions as a high pass fiiter to remove the DC component
of the waveform signal,

in addition to integration, the DASH IV can perform full-wave, positive
wave, and negative wave rectification on the waveform input.

using Integration processing
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6.39

Using the DASH IV's DSP integration processing
capability

Use the procedure on the below, to perform integration on signal
input data.
1  Press the front-panel [Z/G] key.
2 Press the soft key above “more.”
3 Press the soft key above “INC” or “DEC” unti}
the channel that you want to perform integration on

is selected.

4  Press the soft key below “TYPE” until integration is

selected.
2iG
} INC H DEC ODC/GND ] Y-SCALE ] more !
| Channel 1 i do H x1 H i
Zero Supp: 0.00C V
! ZERO | SENS H 28 i GSFINE | ENT j
| INC i DEC i MODE | USER | more !
i Channel 1 i pkepk 1 SCALING | H
FitYSP: integration
! TYPE ! | RESET | SETUP ! EXIT H
...

5  Press the soft key above “SETUP”

6 Press the soft key below “TCONST” and use the
encoder wheel to select a time constant,

M The time constant is selectable between | ms and
000 ms in | ms increments. '

B The integration output is divided by the time
constant which effectively scales the output.

A Smaller time constants result in larger output signals.

using integration processing
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6.3.9

Using the DASH IV's DSP integration processing
capability

7  Press the soft key above “ACCEPT” to confirm the
time constant selection.

! ING ! DEC ! MODE ; USER i more i

i Channel 1 i pk—pk | SCALING | i
Fil/DSP: integration

; TYPE | ! RESET ! SETUP | BEXIT |

| INC ! DEC ] | ZERO-X | DOBLOCK |

H Channel 1 : i off i on i
Time Constant: 1 ms

! TCONST | LEVELR | RECHF | ACCEPT | EXIT !

. .,

8  If you want to use “zero crossing,” press the soft key
above “ZERO-X" until the parameter Is turned on.

~yy

i NG ! BEC I I ZERO-X | DCBLOCK | i

! Channet 1 i i on H on Pl
Time Constant: 1ms ;

! TCONST | LEVELR | RECTIF | ACCEPT | BEXT ; §

B Zero crossing resets the output to zero each time
the input signal crosses the zero baseline.

® This corrects for the continuous tendency to
accumulate error that s inherent in integration

processing.

M Zero crossing can be enabled when DC block and
level reset are enabled.

B Sece the iHustration at the top of the next page.

using integration processing
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6.3.9

Using the DASH IV's DSP integration processing

capability

using integration processing
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if your signal rides a DC offset voltage that you want
to suppress during integration processing, press the
soft key above “DCBLOCK?” until the parameteris

turned on.
.
: INC ¢ pEC | ! ZERO-X | DCBLOCK |
H Channel 1 | i of ! on i
Time Constant: 1 ms
! TCONST | LEVELR | RECTIF | ACCEPT |  EXIT |
B DC blocking acts as a high pass filter to remove the

DC component of the waveform signal.
This corrects for the continuous drift that always
results when DC offset is present in a signal that is

undergoing integration processing.

See the illustration at the top of the next page.




6.39

Using the DASH [V's DSP integration processing

capability

io

12

Y tmamor oy Apr w0 tBPDI b mma TIEE SOALE
|
h j
n 3 £
[N NS HIENFIERY) AR / ¥
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o !
i
\
\ Chaminal #4 \

‘To have the output reset to zero whenever a specific
percentage of the recording range Is exceeded, press
the soft key below “LEVELR”

B LEVELR stands for “level reset,”

Use the encoder wheel to specify a percentage of the
recording range.

W Percentages are selectable in 0.5% increments.

B When the signal exceeds a specified percentage
of the recording range, it is automatically reset
to zero.

B Note that the voltage value counterpart of the
selected percentage is also displayed in the menu.

1 NG ; DEC ! ¢ ZERO-X | DCBLOCK |

i Channel 1 i i off H on i
Leovel Roset: 56.5% 3.0008V

I TCONST | LEVEER | RECTIF | ACCEPT | EXIT i

o

To rectify the signal voltage, press the soft key below
“RECTIF”

: INC : DEC ! | ZERO-X | DUBLOGK |

i Channel 1 ; i off H on i

Rectification: full wave

! TCONST | LEVEIR | RECTIF | | EXIT !
i,

uslng Integration processing
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6.39

Using the DASH IV's DSP integration processing
capability

13 Use the encoder wheel to select the kind of rectification
that you want to use.

B rectification choices: none, full wave, positive wave,
negative wave.

{4 Press the soft key below “EXIT” to leave the menu.

6.3.10

Using the DASH [IV's DSP differentiation processing
capability

As shown in the simplified example below, differentiation is used to plot
the slope of the input waveform and is computed as the slope between
tand t-l.

differentiation
plot

input
signal

using differentiation processing .
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6.3.10

Using the DASH IV’s DSP differentiation processing
capability

Differentiation processing is done in real-time at a 20 kMz sample rate.
Use the procedure on the below, to perform integration on signal
input data.

I Press the front-panel [Z/G] key,
2 Press the soft ikey above “more.”’

3 Press the soft key above “INC” or “DEC” until
the channel that you want to perform differentiation
on is selected,

4  Press the soft key below “TYPE” until differentiation
(d/dt) Is selected.

2iG

! ING ! DEC ! MODE | USER | more !

i Channet 1 i pk—pk | SCAUNG | i
FiwDSP: didt

| TYPE | ! i SETUP | EXIT |

.
5  Press the soft key below “SETUPR”

; INC | DEC OMODE ¢ USER | more !

i Channel 1 | pk—pk | SCALING | f
FiVDSP: dict

i TYPE | ! i SETUP | EXIT !

! ING ! DEC ! : : :

; Channei 1 | i i i
Time Constant:  1ms

; i ' ! ACCEPT ! EXIT i

i, .

using differentiation processing
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6.3.10

Using the DASH IV's DSP differentiation processing

capability

6.3.11

Use the encoder wheel to select a time constant.

#H The time constant is selectable between I ms and

1000 ms in I ms increments.

B The time constant is multiplied by the cutput which

effectively scales the ocutput.

W Smaller time constants result in smalfer output

signals.

Press the soft key below “EXIT* to leave the menu.

Calibrating individual channels with the DASH 1V's
built-in precision voltage references

For the purpose of system calibration, the DASH IV is equipped with
two extremely precise internal voltage references: 2.5V and 10V,
Use the procedure given below to calibrate each channel to the
recorder’s precision voltage references.

Locate the CAL BNC connector on the rear panel.
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calibrating channels
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6.3.11

Calibrating individual channels with the DASH IV's
built-in precision voltage references

2 Run a connector cable from the rear-panel CAL BNC
connector to the front-panel signal inputs of any of the
recorder’s four channels.

B The necessary cable must have a male BNC
connector on one end and a dual banana-jack
connector at the other end.

3  Press the front-panel [Z/G] key.

4  Press the soft key above “more.”

5  Press the soft key above “SYSTEM CAL>”

i INC { DEC i DC/GND | MODE | more i

i Chanrel 1 i do i pkepk i
Zero Supp: 0.000 V

| ZERO H SENS | 5 ! o H EQT |

Y

| ING ! BEC ! MODE § USER | more i

i Channet 1 | pk—pk | SCALING | i
Filter: noich Freq: 50 Mz

i TYPE | | i i BT !

i ING | DEC ! H | SYSTEM |

i Channet 1 i | f CAL |

Sansitivily limit

| OFF 1 ON | PooBar

calibrating channels
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6.3.11

Calibrating individual channels with the DASH IV’s
built-in precision voltage references

6 Press the soft key above “INC” or “DEC” until
the channel that you want to calibrate is selected.

-y -
! INC I DEC j SYSTEM CALIBRATION
| Channel 1 i

Selest Channel and apply CAL Reference.
! | i BEGIN | EXIT |

7  Press the soft key below “BEGIN” to start the automatic
calibration process:

B the selected channel is grounded.
N the precise reference voltage is input.
B internal adjustments are automatically made as

necessary to exactly maintain the original zero
and position selections.

ING ] DEC ! SYSTEM CALIBRATION
Channel 1 ;

Select Channs! and apply CAL Reference.
1 H I BEGIN | EXIT ;

il

8 Repeat steps 6 and 7 for each channel that you want
to calibrate.

calibrating channels
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71

DASH IV triggering capabilities

The DASH IV has one net trigger. The trigger can be generated by any of
four sources:

B MANUAL triggers generated when the front-panel {TRIG]
key is pressed.

B HOST triggers generated on command from a host
computer.

5 WAVE waveform-generated triggers occurring when
a signal exceeds or falls below user-defined
trigger limits,

W EXTERNAL  externally generated triggers communicated
through the rear-panel UTILITY D-shell.

Triggers can be put together in AND and OR groups to create a large
number of trigger combinations.

Triggers are defined using the menus of the “SETUP TRIGGER” parameter
found in the [SYS] key setups.The complete menu flow for all “SETUP
TRIGGER" parameters is shown on the next page.

As the above menu flow shows, the “SETUP TRIGGER” parameter is used
to:

M turn trigger sources on or off.

®  define OR trigger combinations and combined AND / OR
trigger combinations.

B define voltage levels over which and below which the
input signal will cause a trigger condition.

The paragraphs that follow present the detailed procedures for defining
each of these trigger setups.




71

DASH IV triggering capabilities

Q)

g
! MODIFY | SETUP ! SETUP | BYSTEM ! DISK !
i CHART | CAPTURE | TRIGGER | 10 i ] |

| MANUAL
i on

HOST i WAVE

} EXTERNAL |
P off i off i

off

I SETUP |
| WAVE H

®
(% ADD | DELETE | NEXT ; PREV | WAVEand |

i EXIT

Trig=Ch 1 4+ Ch 2 + Ch 3 + Ch + 4 + WAVEand

h H-LEVEL: OFF
"oHaN | HILOW | : 1 EXir |

i DELETE | NEXT i PREV I WAVEor |
{AND) Ch1 &Ch4

i | ' i EXIT i

711

Turning on MANUAL, HOST, and EXTERNAL trigger
sources

Trigger sources must be turned on in order for triggers to be generated.
Turning on MANUAL, HOST, and EXTERNAL trigger sources is explained
in the simple procedure that follows. The WAVE trigger source is automati-
cafly turned on whenever any waveform is sefected as a trigger source.
Turning on and combining waveform trigger sources is discussed in
paragraph 7.1.2,"Combining waveform trigger sources into trigger groups.”

triggering capabilities



711

Turning on MANUAL, HOST, and EXTERNAL trigger

sources

Use the procedure below to selectively turn on or turn off manually
generated, host-computer generated, or externally generated trigger

sources.

2

Press the front-panel [SYS] key.
Press the soft key above “SETUP TRIGGER.”

Turn any of the three trigger source on or off by
pressing the soft keys above:

® MANUAL
B HOST
N EXTERNAL

Press the soft key below “EXIT” to leave the “SETUP
TRIGGER"” parameter.

5YS
! MODIFY | SETUP | BETUP 1 BYSTEM ¢ DISK !
| CHART ! CAPTURE | TRIGGER | 0 i s i
i ! | ! i !
| i i H i i
- -y -
I OMANUAL ! HOST ! WAVE 1 EXTERNAL | i
i oen i en | off | on i H
i SETUP | ! I i ]
i WAVE i i | | EXIT H
i,

trigger sources onfoff



71.2

Combining waveform trigger sources into trigger
groups

Trigger sources can be grouped to create a large number of triggering
combinations. Waveforms are grouped as trigger sources by using the
selections of the “SETUP WAVE” parameter to create both AND and OR
triggering combinations.

M An OR trigger group allows you to combine one or more
trigger sources so that a valid trigger in any one source
generates a triggen

| An AND trigger group allows you to combine waveform
trigger sources so that a trigger is generated when valid
trigger conditions are detected at the same time in all
waveforms of the AND group.

B An AND trigger group is always part of a WAVE OR trigger
group.

TRIGGER

!

OR group '_

é _
host | external 3 manual

wave AND group

wave wave
1 2

wave

7-4
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71.2

Combining waveform trigger sources into trigger

groups

Use the procedure below to combine individual waveform trigger sources
into AND / OR trigger groups.

2

NOTE

Press the front-panel [SYS] key.
Press the soft key above “SETUP TRIGGER.”

Press the soft key below the “SETUP WAVE”
parameter.

Press the soft key above “ADD” to add individual
waveform trigger sources to the OR trigger combination
you are creating.

H OR ‘“combinations” can consist of a single channel.

Be aware that the symbol “+” that appears in the
OR menu stands for the word “or.”

SYS
| MODIFY { SETUP i SETUP i SYSTEM | DISK ;
| CHART ! CAPTURE | TRIGGER : 10 i HO i
| H | i i i
| i 1 i i i
I H | 3 1 H
i MANUAL | HOST ; WAVE | EXTERNAL | !
ioon P off i on i off i i
i SETUP | i f i i
i WAVE { i ; | EXIT |
. g - -

! ADD I BELETE NEXT 1 PREY | WAVEand |
Trig=Ch 1+ Ch 2+ Ch 3 + Ch 4+ 4 + WAVEand

Ch:t H-LEVEL: 96.0%

j CHAN ! HIAOW | ! i EXIT H

combining trigger sources



71.2

Combining waveform trigger sources into trigge
groups -

5  Press the soft key above “DELETE” to remove the
fast trigger source added to the OR combination.

&  Press the soft key above “NEXT” to progressively set
each trigger channel to the next highernumbered
waveform trigger channel.

7  Press the soft key above “PREV” to progressively set
each trigger channel to the next lower numbered
waveform trigger channel,

8 Press the soft key above “WAVE and”

9  Press the soft key above “ADD” to add waveform
trigger sources to the AND combination.

B AnAND combination can consist of a single
channel selection.

NOTE

Be aware that the ampersand symbol “&” that
appears in the AND menu stands for the word “and”

The symbol “+” appears in the OR menu stands for
the word “or”

10 Press the soft key above “DELETE" to remove the last
trigger source added to the AND combination.

Il Press the soft key above “NEXT” to progressively set
each trigger channel to the next higher-numbered
waveform trigger channel,

[2 Press the soft key above “PREVY” to progressively set
each trigger channel to the next lower-numbered

waveform trigger channel.

® See the illustration at the top of the next page.

combining trigger sources
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Combining waveform trigger sources into trigger
groups

1 ADD i DELETE | NEXT ; PREV i WAVEand |
Trig=Ch14+Ch2+Ch3+Ch+4+WAVEand

Gh: 1 H-LEVEL: OFF

U7 GHAN | HHLOW ! ! el !
g e ~— .

! ABD | DELEFE | NEXT | PREV | WAVEor |

{AND) = Ciyt & Ché

H ; H i EXIT ;

713
Setting trigger reference valuves
Trigger levels are reference values over which or below which triggers will
be generated as a result of the activity of waveform trigger sources.
B Trigger levels are selected as 0.3% increments of the channel's
A/D range.
M Trigger levels are specified in units applicable to the type of
channel. For example, voltage for voltage channels, temperature
for thermocouple channels, etc.
For each trigger channel, use the procedure on the following page to set
trigger reference values.
I Press the front-panel [SYS] key.
2 Press the soft key above “SETUP TRIGGER.”
3 Press the soft key below the “SETUP WAVE”
parameter.
setting trigger levels
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Setting trigger reference values

4 Press the soft key below “CHAN.”

2 Select the channel for which you will be setting high
and jow reference values.

8  Press the soft key below “HILOW.”

B As the soft key is pressed, note that the reference
level parameter alternates between “H-Level:” and
“L.-Level” so that each level can be separately

specified.

6  With the high-level reference parameter (H-Level:)
selected, use the encoder wheel to select a percentage

value.

# Waveform activity above the reference percentage
of the A/D range will cause a trigger to be generated.

7 With the low-level reference parameter (L-Levek:)
selected, use the encoder wheel to select a percentage

value,

BN Waveform activity below the reference percentage
of the A/D range will cause a trigger to be generated.

8 Press the soft key below “EXIT” to leave the SETUP

WAVE.
{ MANUAL ! HOST | WAVE | EXTERNAL | !
| on b ooff I off {ooff i :
| SETUP | S i |
| WAVE | ' i I -> < I
i ADD | DELETE | NEXT | PREV | WAVEand |
Trig = off
1 H-LEVEL: 79.5% 2.9500 V
T CHAN L HWLOW ! I > (| S
. e,
setting trigger levels
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8.1

About capturing data with the DASH IV

In order to capture data, the DASH 1V must be equipped with the Data
Capture option (DC-65).

The DC-65 option provides the DASH IV with the following data capture
capabilities:

B one megasample (2 megabytes) of volatile memory for the
storage of data capture records.

NOTE

When capturing data it is important to keep in mind that data-
capture memory is volatile. As explained later in this section,

it is essential to store data-capture records to nonvolatile media
such as floppy disks if you want to retain the data. If captured
data is not stored to nonvolatite media, the data will be lost if
power to the recorder is interrupted or if the recorder is
powered down.

B three data capture methods:
- single acquisitions without automatic record playback.

B Single acquisitions are individually added to the
inventory of records in system memory.

- single acquisitions with automatic record playback.

M Real-time recording is aborted during playback and
the record is retained in the inventory of records
in DRAM.

- multi-stacking of acquisitions with optional auto-triggering
and auto-rearming,

B Automatic system arming and data acquisition with
automatic “stacking” of the resulting records to system
memory.




8.1

8.2

About capturing data with the DASH IV

B four data-capture record sizes: |6 k/channel, 32 k/channel,
64 I/channel, 128 kichannel.

maximum of sixteen data-capture records: four records of
16 k/channel,

B da playback specified in fourteen available timebases
when signal filtering in not used:

- 2s, s, 400.0ms/mm, 200.0ms/mm, 100.0ms/mim,
40.0ms/mm, 20.0ms/mm, |0.0ms/mm, 4.0ms/mm,
2.0ms/mm, |1.0ms/mm, 400.0us/mm, 200.0ps/mm,
100.0ps/mm.

m  maximum available playback timebase of Ims/mm when
signal filtering is used.

The essence of data capture is the acquisition and storage of real-time
waveform data as the result of either a command or the occurrence of an
initiating trigger. In the data-capture setups described on the pages that
follow, it is assumed that you have setup the trigger conditions that you
want. See section X,"Setting up and enabling triggers.”

Data capture in the DASH 1V always requires:
M the Data Capture (DC-65) option.

M defining and turning on triggers.
M arming the system to respond to triggers.

Data-capture setups

A number of parameters must be defined when data-captures are setup.
in a DASH iV equipped with the Data Capture option (DC-65), the menus
used to setup data capture are found under the “SETUP CAPTURE”
parameter.

about capturing data



8.2

Data-capture setups

[ “SETUP CAPTURE" is one of the {5YS] key setups and is used to define
! the parameters listed below. The settings of these parameters apply to all
recording channels.

W SET RATE

- specifies the data-capture playback in terms of any of
fourteen available timebases.

®  SETTRIGGER

- defines for all channels the relationship between the
data-capture window and the trigger.

H SETWINDOW

- selects a record size for the next data capture that applies
to all channels.

B CAPTURE CONTROL
= selects one of three data capture methods:

A single acquisitions without automatic record playback,

M single acquisitions with automatic record playback.

N multi-stacked acquisitions with optional auto-triggering
and auto-rearming.

In addition to these data-capture setups, the “SETUP CAPTURE”
parameter provides an additional parameter:

W RECORD STATUS

S - allows data-capture records to be deleted, saved to
‘ diskette, or uploaded from diskette.

L The complete menu flow for the "SETUP CAFTURE” parameter is shown
s on the next two pages.

data capture setups
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Data-capture setups

. @ @ @ 6

el - '
! RECORD | SET | SET I BET I CAPTURE |
| sTATUS | RATE | TRIGGER | WINDOW | CONTROL |
TFimabase: 40.0 me/mm Time: 32,778
' H NEXT i PREV ! ; EXIT |

Racords caphired: 0

Status: 1024 Ks free
0}

! DELETE | SAVE i LOAD 1 ] i
! RECORDS | RECORDS | Ri’:’g_ﬂ\ﬂb i H EXIT i
® ® ©
f
i Records captured: 0
Status: 1024 Ks free
Delete records atarding fom: ¢
*Use wheet" i BEGIN | EXIT H
SAVE RECORD TO DISK
Ascord:
Use wheel 1o select record.
i i i i ACCEPT | BT i
LOAD RECORD FROM DISK
Filename: &
O]
Use whes! for direclory or keypad to edii.
: | BEGIN | EXIT !

i RECORD | SET | SET i SET I CAPTURE |

@ i OsTATUS | RATE | TRIGGER | WINDOW | CONTROL |
Timebase: 100.0 uimm Time: 81.928
| H NEXT | PREV i | EXIT :
! RECORD | SET i SET | SET " CAPTURE !

@) i BTATUS | RATE | TRIGGER | WINDOW | CONTROL |
Trigger/Window: stari Autotrig: off
! | PREV O ONOFF | 8T i

data capture setups
-4



8.2
Data-capture setups

I

E ! RECORD | SET ! BET i OBET | CAPTURE |
I BTATUS | RATE i TRIGGER | WINDOW | CONTROL |
@ Recordsize: 16 Ksx 4 Time: 81.92 ms
I ! NEXT ! PREV i i EXIT |
i
I ORECORD | SET ¢ BET i SET i CAPTURE |
i STATUS | RATE | TRIGGER | WINDOW | CONTROL |
Operation: single capture wiplayback
! IONEXT : N S5

> 8.2.1

Selecting a data-capture playback timebase

When playing back data-capture records, previous versions of the DASH iV
required you to select a playback sample rate specified as a frequency
in Hz or kHz,

As a result of the real-time digital signal-filtering techniques used in the
new-technology DASH IV, a different approach to selecting a playback
sample rate is employed.

B A playback timebase is selected instead of selecting a playback
sample rate specified as frequency,

. W In the DASH IV, a playback timebase is expressed as time per
millimeter.

B The DASH IV has fourteen data-capture playback time-base selections.
The fourteen available timebases directly correspond to the sample
rates shown in the table on the next page.

B In most cases, sampling data at a rate approximately 10 times faster
than the highest waveform frequency provides excellent playback
resolution.

selecting a playback timebase
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Selecting a data-capture playback timebase

DASH IV equivalent
playback timebase sample rate
100 pS/IMM s 200 kHz*
200 LSIMM  vissrsesssnsrerismsssreenss 160 kHz*
400 PS/IMIM  ccinssismssrsrsssreesss 50  kMz*
I ms/mm 20 kHz
2 ms/mm kHz
4 ms/mm kHz
10 ms/mm kHz
20 ms/mm kHz
45 ms/mm Hz
100 msfmm Hz
200 ms/mm 100 kHz
400 ms/mm 5 Hz

| s/fmm 20 Hz

2 s/imm 0 Hz

*NOTE

When signal filtering is used during real-time recording, the maximum
available non-interpolated data-capture playback timebase is | ms/mm.
This is equivalent to a data-capture sample rate of 20 kHz.

During playback of data captured with timebases requiring greater
than 20 kHz and with signal filtering turned on, linear interpolation
is used to achieve the desired time-base resolutions.

The relationship between data-capture playback timebase and sample rate
is expressed in the basic formula for finding frequency:

I
period

= frequency

Consider the example in which a timebase of 400us/mm is chosen.
From the table above, we know that

400us/mm = 50 kHz

8-6
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Selecting a data-capture playback timebase

B The equation indicates that there 400us of data in | mm
of a x| playback.

B There are 20 dots of resolution per millimeter of chart.

M This means that 400us contains 20 samples in a x1 playback.

B 400pus + 20 samples yields a perlod of 20us per sample.

% Knowing the period, frequency can be derived using the formula:

Vi

period = frequency

B Applying the formula for frequency results in the equation:

|
/20;1:

B Dividing ! by 20us yields a frequency of 50000 or 50 KMz

= frequency

Use the procedure below to select a data-capture playback timebase that
applies to all channels,

I Press the front-panel [SYS] key.
2  Press the soft key above “SETUP CAPTURE”
3  Press the soft key above “SET RATE.”

4  Press the soft key beiow “NEXT” or “PREV” untll
the timebase that you want to use is selected in the
“Timebase:” parameter.

B Note that, as record sizes are selected, the “Time:”
parameter of the display dynamically changes to
show how much time the data capture will require.

B The time required to complete a data capture isa
function of the timebase selected and the record
size selected.

sefecting a playback timebase



8.2.1

Selecting a data-capture playback timebase

5  Press the soft key below “EX1T"” to leave the

“SET RATE” menu.

SYS
1 MODIFY | SETUP | SETUP i SYSTEM | DISK |
| CHMART | CAPTURE | TRIGGER | 10 ! Vo |
: | l e | | |
E 1 t | i I
3 i ¥ I 1 3
- -
| RECORD | BET | SET i BET | CAPTURE |
| STATUS | RATE | TRIGGER | WINDOW | CONTROL |
Timebase: 40.0 mamm Time: 32.77s
! I ONEXT H PREV ! i EXIT i
. o, .

8.2.2

Selecting a data-capture record size

When capturing data with the DASH [V, the terms “record size” and
“window size” mean the same thing. “Record size” and “window size”
indicate, in kilosamples per record per channel, the total amount of
data capture memory allocated to the next data-capture record.

The “SET WINDOW?" selection of the “SETUP CAPTURE” parameter is
used to select the size of the next data-capture record. The record size

that you select applies to ali recording channels.

Use the procedure below to select a record size.

|  Press the front-panel [SYS] key.

2 Press the soft key above “SETUP CAPTURE.

3 Press the soft key above “SET WINDOW.”

selecting a playback timebase
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Selecting a data-capture record size

4  Press the soft key below “NEXT” or “PREV” untii the
record size you want is selected.

M record sizes:
- 16 ksamp/channel
» 32 ksampichannel
; - 64 ksamp/channel
L - 128 ksamp/channe!

M Note that, as record sizes are selected, the “Time:”
parameter of the display dynamically changes to
show how much time the data capture will require.

M The time required to complete a data capture isa
function of the timebase selected and the record
size selected,

8  Press the soft key above “EXIT” to leave the
“SET WINDOW” menu.

= 5YS
i MODIFY | SBETUP ! SETUP I SYSTEM | DIsK | !
{ CHART | CAPTURE | TRIGGER 1 O ! Ho i
1 i H ] { i
H I § i { H
i i i i | i
Y
v
| RECORD | SET i SET 1 BET ! CAPTURE |
| STATUS | RATE | TRIGGER i WINDOW | CONTROL |
Record size: 18 Ksx 4 Time: 81.82ms
) i i N | PREV ! i EXIT {

sefecting a record size



823

The data-capture window and trigger placement

Data is captured with reference to a trigger. The term “trigger/window
relationship” is used to describe the location of the trigger within the
data-capture window. As with all data-capture setups, the trigger/window
relationship has to be defined before data is captured. After a data-capture
record has been created, the trigger/window relationship cannot be
changed for that record.

The location of the trigger within the window determines the percentages
of pretrigger and post-trigger data that are captured. The DASH [V menus
make it convenient to discuss the trigger/window relationship in terms of
four trigger location possibilities. These are:

W start triggers

- Start triggers place the trigger at the very beginning
of the window.The only data captured is after the trigger.

B end triggers

- End triggers place the trigger at the very end
of the window. The only data captured is before the trigger

M center triggers

- Center triggers place the trigger at the very middle
of the window. 50% of the data captured is pretrigger
and 50% of the data is post-trigger.

B percentage triggers

= Percentage triggers are placed within the window at [2.5%
increments, Pretrigger data and post-trigger data are
captured with reference to where the trigger is placed.

Depending on the selected record size, the trigger can

be placed at the start of the window, into the window at
12.5%, 25%, 37.5%, 50%, 62.3%, 75%, 87.5%, or at the end
of the window.

8-10
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The data-capture window and trigger placement

The number of trigger locations within the window depends on the
record size that is selected. Placement options within specific record
size selections are:
® 16 ksampichannel windows
- start, center, end
@ 32 ksamp/channel windows
- start, 25%, center, 75%, or end

® 64 ksamp/channel windows

- start, 12.5%, 25%, 37.5%, center,
75%, 87.5%, or end trace

B {28 ksamp/channel windows

- start, |2.5%, 25%, 37.5%, center,
75%, 87.5%, or end trace

Use the procedure below to place the trigger within the window you have
selected,

| Press the front-panel [SYS] key.

2 Press the soft key above “SETUP CAPTURE”

3  Press the soft key above “SET TRIGGER”

4  Press the soft key below “NEXT” or “PREVY"” until the
trigger Is placed at the location that you want within

the window.

B Where the trigger can be placed within the window
depends on the record size that you have selected.

® Placement options within speclfic record size
selections are given above.

trigger | window relationship
8-1
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The data-capture window and trigger placement

5 Press the soft key below “EXIT” to leave the
“SET TRIGGER” menu.

8YS
! MODFY | SETUP | SETUP I SYSTEM | DisK !
| CHART i CAPTURE | TRIGGER | O i Yo i
a ; i | ; |
] H 3 ] H ]
I H H 3 i t
v
v’
{ RECORD | SET | SET | SET | CAPTURE |
i STATUS | RATE | TRIGGER | WINDOW | GONTROL
Trigger/Window: start Autolrigr:  off
| ! NEXT ! PREV | ONOFF | EXiT |
i, il

824

Selecting a data-capture method

As earlier mentioned, DASH IV recorders equipped with the Data Capture
option (DC-65) provide three data capture methods:

B single acquisitions without automatic record playback.

Single acquisitions are individually added to the
inventory of records in system mermory.

B single acquisitions with automatic record playback.
Real-time recording is aborted during playback and

the record is retained in the inventory of records
in system memory,

- -trigger | window relationship
8-12
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Selecting a data-capture method

W multi-stacking of acquisitions with optional auto-triggering
and auto-rearming.

- automatic system arming and data acquisition with
automatic “stacking” of the resulting records to the
capacity of data-capture system memory.

The “CAPTURE CONTROL” selection of the “SETUP CAPTURE”
parameter is used to select the data-capture method that you want to use.

Use the procedure below to select either the “single capture” data-capture
method or the “single capture with playback™ data-capture method.

|  Press the front-panel [SYS] key.
2 Press the soft key above “SETUP CAPTURE”
3 Press the soft key above “CAPTURE CONTROL.”

4  Press the soft key below “NEXT"” or “PREV” until the
method you want is selected.

B If a data acquisition occurs with “single capture”
selected:

= each capture Is individually added to the next
data capture record.

= the system must be manually re-armed after
each capture.

data-capture methods
8-13
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Selecting a data-capture method

5

playback” selected:

- data is captured.

If a data acquisition occurs with “single capture w/

= a hard-copy of the captured data is printed
immediately and automatically.

» reaktime recording is aborted during

data playback.

- each capture Is individually added to the next
data capture record.

- the system must be manuaily re-armed after

each capture and playback.

Press the soft key above “EXIT” to leave the
“CAPTURE CONTROL” menu.

8Ys
! MODIFY | SETUP | SETUP | SYSTEM |  DiSK |
! CHMART | CAPTURE | TRIGGER | IO H o |
: | : | | |
i | i ; ] |
A 4
—~—
i RECORD | SET ! 8BET | SET { CAPTURE |
i STATUS | RATE ! TRIGGER | WINDOW 1 CONTROL |
Operation:  single capture w/playback
| i NEXT ! PREV ! | 24T H
ol . .

-8-14
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Setting up the multi-capture data-capture method

The “muliti-capture™ data-capture method uses automatic triggering and
automatic re-arming to allow the DASH IV to automatically capture data
and “stack” the resulting data-capture records to the full capacity of data-
capture memory.

Use the procedure below to setup the “multi-capture” data-capture
method.

1  Press the front-panel [SYS] key.
2 Press the soft key above “SETUP CAPTURE”
3 Press the soft key above “CAPTURE CONTROL.”

4  Press the soft key below “NEXT"” or “PREV” until the
L ' “multl-capture (stacking)” method is selected,

BYS

| MODIFY | SETUP i SETUP ! BYSTEM | DIsK H
{  CHART | CAPTURE | TRIGGER | 1O i o i
| | | | | |
I ¥ 3 i 1 i

A4
.

| RECORD | SET | SET bOSETY i CAPTURE |
| STATUS | RATE | TRIGGER | WINDOW | CONTROL |
Operation:  multi-capture {stacking)

| | NEXT 1 PREV ] ! EXIT H

B, i

5 Press the soft key above “SET TRIGGER.”

6 If you want to use the optional autotriggering function,
press the soft key below “ON/OFF” until the “Autotrig:”
parameter shown in the display is set to “on.”

7  Press the soft key below “EXIT” to leave the
“SET TRIGGER” menu.

setting up multi-capture
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Setting up the multi-capture data-capture method

7

Press the soft key below “EXIT” to leave the

“SET TRIGGER” menu.

A
! RECORD | SET | BET | SET ! CAPTURE |
| STATUS | RATE ! TRIGGER | WINDOW | CONTROL |
TriggerWindow: start Aulctrig: on
| H N i PREV | ONOFF | EXIT !
. il

Press the front-panel [ARM] key and arm the system.

W The system is armed when the ARM indicator light
next to the [ARM] key is illuminated.

B If the optional autotrigger function is turned on,
a trigger is generated immediately and
automatically when the system is first armed.

2 If the optional autotrigger function is turned on,
the system automatically creates a data capture
record and re-arms itself.

W The system remains armed.

® If the optional autotrigger function is turned on,
as triggers are sensed, the system automatically:

- creates data capture records.

- consecutively “stacks” the data capture

records.

= rearms itself at the completion of each
acquisition and stacking.

B Unless the recorder’s settings or mode of operation
are changed, this automatic sequence of system
arming, data acquisition, data-capture record
stacking, and re-arming continues to the full capacity
of data~-capture memory.

8-16
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Playing back data with the DASH IV i

Afté??;_'capturing data you will want to replay the data for examination and
analysis, The DASH 1V provides playback controls that allow you to:

W select for playback all the captured data in the record.

W sclect for playback any portion of the captured data of
interest down to the level of individual sampies.

M playback the captured data as:
- hardcopy only.

- hardcopy with Eimultaneous playback on the recorder’s

display.

- playback to the froég:ép__anel display only.
When the DASH [Vs front-panel [MODE] key is pressed, the data playback

setups are found under the “"SETUP PLAYBACK” parameter of the
“DATA PLAYBACK” mode

! RUN ! RUN ' RUN ' RUN ! |
| GHART1 | CHART2 | CHARTZ | CHART4 | :
! DATA | DUAL | TIMER | DATA | :
{ LOGGER | SPEED | START | PLAYBOK ! i

'

PLAYBACK RECORD: 1

Realtime: 08:03:28 22 Apr 94 *Lise wheel*

!osETUP | ] | RUM: |

{ PLAYBAK | i | PLAYBAK ! EXIT !
'




9.1

Playing back data with the DASH IV

“SETUP PLAYBACK” parameters include:

MODIFY WINDOW

- selects all of the captured data or any specific portion
of the data for playback.

SET MAGNIF

- expands or compresses the playback to allow detailed
examination of data or to obtain an overview of the data.

SET FORMAT

- selects an output format that determines the “layout”
of the captured data on the chart paper or on the
front-panel display.

SET DEVICE

- selects as the playback destination either:
W chart paper only.

B chart paper and the front-panel display.
M the front-panel display only.

The complete menu flow for the “SETUP PLAYBACK” setups is shown in
the illustration on the next page.

about data-capture playback



9.1

Playing back data with the DASH IV

PLAYBACK RECORD: 1
; Realtime: 08:03:28 22 Apr 84 *Use wheet*
[ OSETUP ! : RUN | :
! PLAYBAK ! o i PLAYBAK | EXIT
@
) P
@ ® ® @
! MODIFY | SET | SET ! SEY ! !
| WINDOW | MAGNIF | FORMAT | DEVICE i |
Expansion: x8
! i NEXT | PREV | y-exp : EXIT
Record: 2 Window: 1.31
Trigger in Window: 0.00us
Quiput Markers & 0.00us E: 1.31s
{ S/E IouNITS 100% | CSFINEe | EXIT g
i MODIFY | SET i SET i 8SET H :
@ 1 OWINDOW | MAGNIF | FORMAT | DEVICE | i
Expangion: x8
| ! MEXT ! pREY H y-sxp H EXIT i
I MODWFY | SET | BET i SET i i
| OWINDOW | MAGNIF | FORMAT | DEVICE | H
.
o Qutput format: chart 4
i | ! NEXT | PREV ! | EXIT !
| MODIFY | S8ET | SBET i SET | i
@ i WINDOW | MAGNIF | FORMAT | DEVICE | !
Display output fo:  display & chart
! | NEXT | PREV | N =

about data-capture playback
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9.1.1

Playing back data with the DASH IV

When recording with the DASH [V, automatic playback of captured data
occurs only when the data-capture method used is single capture with
playback. In all other cases, data capture records must be manually selected
and the playback must be initiated manually.

sYS
I MOIIFY | SETUP | SETUP I SYSTEM | DIsSK H
i CHART | CAPTURE | TRIGGER | IO i i
£ I l I | 1 I
H I I 1 i I
1 t I + | 1
H ] ] t | I
-

| HECORD | SET ! BET i BET ! CAPTURE |
| STATUS RATE ! TRIGGER | WINDOW | GONTROL |
Qperation:  single capture wiplayback

; | e | PREV ] ! BT

Selecting either the entire record or a specific part of
the record for playback

The “MODIFY WINDOW?” parameter found under the “DATA
PLAYBACK" setup is used to select either the whole data-capture record
or any part of the record for playback.

Use the procedure below to select the data you want to replay.

2

Press the front-panel [MODE] key.
Press the soft key below “DATA PLAYBACK.”
Press the soft key below “SETUP PLAYBACK.”

Press the soft key above “MODIFY WINDOW)”

9-4
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Selecting either the entire record or a specific part of
the record for playback

! RUN ! RUN | RUN | RUN ! !

i CHART! | CHART2 | CHART3 | CHART4 | i

i DATA DoBUAL i TIMER | DATA ! !

{ LOGGBER : SPEED i 8TART | PLAYBCK | |

PLAYBACK RECORD: 1

floalime: 08:03:28 22 Apr 94 *Use whee!™

! OSETUP ‘ ; ! RUN ! i

| PLAYBAK | i i PLAYBAK | EXIT !

! MODIFY | SET ! SET ¢ BET ! |

| WINDOW | MAGNIF | FORMAT | DEVICE | H

Expansi]1: x8

! I NEXT | PREV | yexp | EXIT !

Record: 2 Window: 1.31

Trigger in Window:  0.00us

Output Markers 8 0.00us E: 1.31s

i 8/E { UNTS | 100% i  CSFINEe | EXIT i
. . W, i, .

B Note that the top portion of the “MODIFY
WINDOW?” menu shows the following parameters:

= “Record:”
the number of the record that has been selected.

= “Trigger in Window:”
the position of the trigger within the data
capture window expressed either as time or
data sample number.

= “Window:”
the size of the data-capture window expressed
either as time or data sample number.

selecting data for playback
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Selecting either the entire record or a specific part of
the record for playback

4  Press the soft key below “UNITS” to select the units
in which the data capture window will be described.

# The DASH IY can describe the data capture window
in units of time:

g
Record: 2 Window: 6.56s i
Trigger in Window: 819.20ms {
Output Markers S 0.00 ps E: 6558
I "s8/E | UNITS ! 100% | CSFINE* §  EXIT | 1
i,
B or quantity of data samples:
v !
Record: 2 Window: 131072 samples i
Trigger in Window: 16384 samples !
H
Output Markers  8: 1 E: 131072
i 8JE 1 UNITS [ 100% | CS/FINE* | EIT )
., d

5  if you want to quickly select the entire data-capture
window for replay, press the soft key below “100%.

Record: 2 Window: 1.3%

Trigger in Window:  0.00us

Ouiput Markers  8: G.00ps E: 1318

i 8/E i UNITS | 100% i CS/FINEx | EXIT |
.

6 Press the soft key below“S / E”
W This selects the “Qutput markers:” parameter.
® This parameter allows you to select, from any
location within the window, the starting
peint (8) and the end point {E) of the data to
be replayed.

B Individually select each output marker
{beginning point and end point).

B See the Hlustration at the top of the next page.

9-6
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9.1.1

Selecting either the entire record or a specific part of
the record for playback

Record: 2 Window: 1.31

Trigger in Window:  0.00us

Ouiput Markers S 0Q0us E 1.31s .

I S{E ] a3 ] {00% «fm. CSFINEx | BT |
.

7  When each parameter has been selected, use the
encoder wheel to select the value you want.

8  Press the soft key below “CS/FINE” and select either
coarse (CS) or fine.

B The coarse setting Is used to step quickly through
the data-capture window using large increments.

® The fine setting Is used to step through
the data-capture window using the smallest

increments.

9 Press the soft key below “EXIT” to leave the
“MODIFY WINDOW?” menu.

912

Expanding or compressing o data-capture record
playback in the time or amplitude axes

Use the “SET MAGNIF" setup of the “SETUP PLAYBACK” parameter to
expand or compress the playback of the captured data.

Expansion is used to examine data in detail. Compression is used to obtain
an overview of the data, Expansion factors can be set for the playback’s
time axis and amplitude axis.

Use the procedure below to set the magnification level select the data you
want to replay.

I Press the front-panel [MODE] key.

2 Press the soft key below “DATA PLAYBACK.

expandinglcompressing playback



2.12

Expanding or compressing a data-capture record
playback in the time or amplitude axes

3 Press the soft key below “SETUP PLAYBACK.”
4  Press the soft key above “SET MAGNIF”

M The menu that results is used to expand the
playback along the time axis (t-Expansion).

§  Press the soft key below “NEXT” or “PREVY” until
the expansion factor that you want Is selected.

W expansion factors: x '/, x '/, x Y, x1,x2, x4, x8.

i RUN { RUN o ORUN i RUN ] i

! CHART1 | CHARTZ | CHART3 | CHART4 | i

I DATA | DUAL i TIMER I DATA | !

| LOGEER | SPEED | START | PLAYBCK | i

PLAYBACK RECORD: 1

Reaflime: 08:03:28 22 Apr 94 *Use whee!*

i SETUP | 1 I RUN ! H

i PLAYBAK | 1 ! PLAYBAK | EXIT i
l -y

| MOBIFY : BET i BET ¢ SET ! !

| WINDOW | MAGNIF | FORMAT | DEVICE | H

+-Expansion: x8

! i NEXT j PREV i y-Exp i EXIT |

Lt S

&  Press the soft key below “y-Exp” to expand the
playbacic along the amplitude axis {y-Expansion).

7  Press the soft key above “INC” or “DEC” and select
a channel for expansion aloeng the amplitude axis.

8  Press the soft key above “NEXT” or “PREV” until
the expansion factor that you want is selected.

expandinglcompressing playback
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9.12

Expanding or compressing a data-capture record
playback in the time or amplitude axes

8  Press the soft key above “NEXT” or “PREV”” until
the expansion factor that you want is selected.

B expansion factors: xi, x2, x4.

9  Press the soft key below “EXIT” to leave the
“SET MAGNIF” setup.

-

| MODIFY | SET I SET i SET ! !

| WINDOW | MAGNIF | FORMAT | DEVICE | '

Expansion: x8

; ! NEXT i PREV | y-Exp ! EXIT !

! ING ! DEC | NEXT | PREV . i E

Channel: 4 y - Expansion: x4 i

i t I I I i ,

i t | | | { ]

: | | | et
A

9.1.3

Selecting a chart format for the playback

When playing back captured data, it is important to understand that the
only chart formats that will be available for the playback will be those of
the active recorder setup.

M Unless data playback is immediate or the active setup remains
unchanged, it is possible for the chart formats of the current
active setup to be unrelated to, or inappropriate for, the captured
data being played back.

- For example, if the data-capture record contains four
channels but the chart formats of the active setup are
for two channels then no sensible relationship would
exist between the data being played back and the available
chart formats.

selecting charts for the playback

-9



9.1.3

Selecting a chart format for the playback

There are three solutions to this situation:

When the data capture occurs, save the currently active setup
with the data-capture record.Yhen you are ready to play back
the data-capture record, download the saved recorder setup so
that the saved recorder setup becomes the active setup, This will
ensure an appropriate correlation between the captured data
and the chart format.

Vvhen the data capture occurs, note the formats of the active
setup so that you can reconstruct the recorder setup when the
data-capture record is played back.

Configure the appropriate recorder setup “from scratch” so
that the available chart formats will be appropriate for playback
of the data-capture record.

Use the procedure below to select the chart format on which the captured
data will be replayed.

2

Press the front-panel [MODE] key.

Press the soft key below “DATA PLAYBACK.”
Press the soft key below “SETUP PLAYBACK.”
Press the soft key above “SET FORMAT.”

Press the soft key below “NEXT” or “PREV” until
the chart that you want to use is selected.

B You wiill be able to select either:

« one of the four charts formats of the active
recorder setup.

= any two recording channels to be printed as
an XY plot.

2-10
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9.13

Selecting a chart format for the playback

6  Press the soft key below “EXIT” to leave the
“SET FORMAT” menu.

MODE
i RUN PORUN 1 RUN i RUN i |
{ CHART1 | CHART2 | CHART3 | CHART4 | |
! DATA ! DUAL 1 TIMER ! DATA | !
i LOGGER | SPEED | START | PLAYBCK | 1
PLAYBACK RECORD: 1
Realtime: 08:03:28 22 Apr 94 *Use whoet™
i SETUP i H i BUN ! !
i PLAYBAK | H | PLAYBAK | EXiT H
i MODIFY | SET i SET I BET ;
| WINDOW | MAGNIE | FORMAT | DEVICE | H
Expansion: x8
| | NEXT ! PV | y-axp i EXIT !
Y
I MODIFY | SET I OSET i OBET | |
I OWINDOW | MAGNIF | FORMAT | DEVICE | |
Output format: chart 4 )
! ! N H PREV i ! EXIT i
i, i, .

selecting charts for the playback
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9.1.3

Selecting a chart format for the playback

7  To setup an XY plot:

B Press the soft key below “NEXT” or “PREV” until
“xy-plot” is selected as the output format,

B Press the soft key above “SET X and Y.”

B Press the soft key above “NEXT” or “PREV” in
both the channel X parameter and the channelY
parameter until you have selected the channels you
want to use.

W Press the soft key below “EXIT”

~-y
i MODIFY | SET I SET i SET i SET !
! WINDOW | MAGNIF | FORMAT | DEVIGE | XendY |
Oudput format: xy—plot
| i NEXT PREV ! ! = bl |
-~y ~ -~ ~g
i NEXT | PREV | I NEXT | PREV |
Channet X = 1 Channal ¥ = 2
| EXIT i
.

9.1.4

Selecting a destination for the playback

The DASH IV allows you to playback the data-capture record to any
of the following:

B chart paper only.
W chart paper and the front-panel display.
¥ the front-panel display only.

selecting a playback destination
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9.1.4

Selecting a destination for the playback

Use the procedure below to select the destination to which the data-
capture record replayed.

selecting a playback destination

2

Press the front-panel [MODE] key.

Press the soft key below “DATA PLAYBACK.
Press the soft key below “SETUP PLAYBACK.”
Press the soft key above “SET DEVICE.”

Press the soft key below “NEXT” or “PREVY” unti

the playback destination that you want to use is selected.

Press the soft key below “EXIT” to leave the
“SET DEVICE” menu. '

I RUN I RUN | RUN | BUN ! !
| CHART1 | CHART2 | CHART3 | CHART4 | i
I DATA | BUAL I TIMER | DATA ! !
| LOGGER | SPEED | START | PLAYBCK | i
PLAYBACK RECORD: 1
Realtime: $8:03:28 22 Apr 94 *Use whoel*
! SETUP ! ! ! RUN : !
i PLAYBAK | i i PLAYBAK | EXIT i
i MODIFY | SET i BET i BEY | !
| WINDOW | MAGNIF | FORMAT | DEVICE | :
Expansion: x8
! ! NEXT | PREV | y-§<p i EXIT H
I MODIFY | SET | BET | SET i |
I OWINDOW | MAGNIF | FORMAT | DEVICE | i
Display output to:  display & chart
! ; NEXT ! PREV ! | EXIT !
. . i,
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10.1

Input/output functions when using diskettes

DASH 1V disketre-based input/output functions include:

saving almost all active recorder setups to diskette.
recalling saved recorder setups from diskette.
renaming files on diskette.

deteting files from diskette.

formatting diskettes.

upgrading operating system software*

* System software upgrades are discussed in section 11,
System input/output.

The procedures presented in this section describe how to define each of
the DASH IV system input/output functions,

The complete menu flow for the DISK I/O selection is shown on page
10-2.

Diskette-based inputfoutput functions are done using the recorder’s
rear-panel disk drive.

n
WARNING FOR CONTUED
ARZEN- PROTECTIOH AGAINST RIS
BOBOHE OF FIRZ, REPLACE DNLY Wik 170V - TRA RLOW B0
0 BAME TYPRE AT} BRTING QF FLSE. 240 ¢ THABLOWRLOW
CONTANB COFYRIGHTED MATERAL DANGER: RIS OF EXPLOBKON
AOVACMED, NG, IF YBEC N THE PRESERCE OF
HAADE I UBA HODEL DATHIY FLAMNABLE ANESTHET 08 HOBPITAL GRADE
O «TEEDe R @ o o] r““““;
wHrY m
Set) 2,
e e L __jg s
s ama’ e, [ }
[% A
')1 = - D) @]
\ L L
g, 5"

e, o
i T
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10.1

Input/output functions when using diskettes

@ O O

@ @

®__ @
I BAVE Y RECALL | | | !
i OSETUP I SETUP i i i |
i COPY ! RENAME | DELETE | FORMAT | ;
i FILE i FLE i FILE i BisK | X7 i
@ @ & ©®
] . SAVE INSTRUMENT SETUP TO DISK
filename: &
Use wheei for direct ki 46 adit.
or directory of keypad E BEGIN ; EXiT |
) RECALL INSTRUMENT SETUP FROM DISK
filename: ¥
Use wheel for directo ki to adit.
"y or keypad | BEGN | EXIT |
Gopy File from: 3 COPY FILE ON DISKETTE
Status:
i FROM ! TO H BEGIN ] EXIT i
) BENAME FILE ON DISKETTE
Rename File from: #
Status:
| FROM i TO j BEGIN | EXIT ]
Delete fils: % DELETE FiLE FROM DISKETTE
Use wheel for direct ki 10 edit,
g rectory or keypa | BEGIN } EXIT j
Fomatto:  720K8 (DSDD) O MAT DISKETTE
NOTE! Formatting destroys data on diskette
i DENSITY | | BEGIN | EXIT ]

10-2
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10.2

About the settings that make a recorder setup

recorder setup settings

The DASH IV has the ability to permanently save to diskette almost all
active recording setups.This ability can be exceptionally useful because it
completely eliminates the need for time-consuming, repetitive recorder
preparation. Equally important, it allows you to create a “library” of
recorder setups so that, whenever necessary, you can easily retrieve and
reuse formats that have been previously setup.

VWhen an active recorder setup is saved, the parameters that are saved
are numerous and include:

{Z/G] key settings,

[EDIT] key settings.

[SPD] key settings.

MODIFY CHART settings.

SETUP CAPTURE settings.

SETUP TRIGGER settings.

SYSTEM IO settings {except for CAL REF switch).
DATALOGGER recording mode settings.
DUAL SPEED recording mode settings.
TIMER START recording mode settings.
DATA PLAYBACK settings.

host control settings.

Setups are saved as a group in a named file so it is convenient to refer to
saving all the recorder setups as saving "the setup.”

The DASH IV's “SAVE SETUP” function is used when you want to save the
setup selections of a recording session to diskette. The “SAVE SETUP”
function is discussed in the paragraph that follows,
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10.3

Saving a recorder setup to diskette

I Putaformatted 3.5 inch diskette into the rearpanel
disk-drive.

If necessary, use the FORMAT DISK procedure
described in paragraph 10.7 of this section,

2 Press the front-panel [SYS] key.

3 Press the soft key above “DISK /O

4  Press the soft key above “SAVE SETUP”

5  Use the DASH 1V’s alphanumeric keypad to create a
file name for the active recorder setup.

The jength of file name must be twelve characters.
Eight characters form the file name.

Three characters are used to designate an extenslon,
A dot separates the file name from the extension.

For example, file names might look like:
MYTESTI2.dos, STRESSLB.dos, etc.

i the diskette you are using already contains setup
files, you can select any of the files and save the new
recorder setup under the selected setup’s name,

6  Press the soft key below “BEGIN.

The active setup is saved to diskette under the file
name you created or under an existing hame.

See the illustration at the top of the next page.

10-4
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10.3

Saving a recorder setup to diskette

SYS
I OMDDIEY | SETUP 1 SETUP | SYSTEM | DISK
i CHART | CAPTURE | TRIGGER | O { 1o i
H ¥ | 3 E H
i ] | ] ¥ i
H f 1 ] ¢ i
H H 3 H H 1
Y

| SAVE ! RECALL ! ! ! |
|  SETUP | SETUP | ! ! |
I ofPy | RENAME | DELETE | FORMAT | :
I ] B | FILE | FILE | DISK | EXIT '

) SAVE INSTRUMENT SETUPR TO DISK

fiiename: #

Use whee! for direct keypad to adit.

B& whee! 10F direcitory or eyp I i BEGIN § EXIT ;

.

10.4

Recalling a recorder setup from diskette

When a saved recorder setup is recalled from diskette, the active recorder
setup is lost and cannot be recovered. If you want to retain the active
setup, always save it to diskette before recalling the saved setup.

| Put the diskette containing the saved recorder setup
into the rear-panel disk-drive,

2 Press the front-panel [SYS] key.

3  Press the soft key above “DISK 110

4  Press the soft key above “RECALL SETUP”

recalling setups from diskette
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10.4

Recalling a recorder setup from diskette

5  Use the encoder wheel to select the name of the
saved recorder setup file that you want to upload
from the diskette.

6  Press the soft ey below “BEGIN.”

M  The selected recorder setup is recalled from
diskette and becomes the active recorder setup.

7  Press the soft key below “EXIT"” to leave the
“RECALL SETUP” menu.

s¥s

¢ MODIFY | SETUP ! SETUP ! SBYSTEM | DISK !
i CHART | CAPTURE | TRIGGER | 10 ; Vo i
i | ! ! f |
i 13 i H E I
1 F i 4 E b
! SAVE | RECAIL | | i |
| SETUP | SETUP | i : |
! copy | REMMWE | DELETE | FORMAT | :
| FHUE | FIE ! FILE | DIsK i EXIT ;
i RECALL INSTRUMENT SETUP FROM DISK
filename: B
Use wheel for directory or keypad to edit.

SGIOTY OF KEYPRE COBEGIN | EXIT

i, .

recalfing setups from diskette
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10.5

Renaming files on diskette

Use the procedure on the procedure below to edit the name of any
recorder setup file that you have saved to diskette.

i  Put the diskette containing the saved recorder setup
into the rear-pane! disk-drive.

2 Press the front-panel [SYS] key.
3 Press the soft key above “DISK VO
4  Press the soft key below “RENAME FILE.”

5 Use the encoder wheel to select from the diskette
the file name that you want to edit.

6  Press the soft key below “TO.”

7  Use the DASH 1V’s alphanumeric keypad to type a new
name for the selected file on diskette.

R The length of the file name must be twelve
characters.

M Eight characters form the file name.
M Three characters are used to designate an extension.
B A dot se_par'ates the file name from the extension.

8  Press the soft key below “BEGIN.”

B The old file name Is immediately replaced by the new
name you just typed.

B Sece the illustration at the top of the next page.

9  Press the soft key below “EXIT” to leave the
“RENAME FILE” menu.

renaming files on diskette
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10.5

Renaming files on diskette

10.6

SYS
! MODIFY | SETUP | SETUP I BYSTEM | DISK |
! CHART | CAPTURE | TRIGGER | 10 | 1o i
3 i I 3 3 ]
H 1 ] E 3 1
H | ¥ E 3 I
H | ] E E I
| SBAVE I RECALL ! ; H i
i SETUP | SETUP i ! i H
| COPY ! RENAME | DELETE | FORMAY | i
| FILE i FLE | FILE | bisK | EXIT i
RENAME FILE ON DISKETTE

Rename File from: MYSETUPS.DOS
Use wheel! for directory.

! FROM | T0 H BEGIN EXIT i

. i, ailiine,

Deleting files from diskette

‘Use the procedure on the procedure below to delete any recorder setup
file that you have saved on a diskette.

Put the diskette containing the saved recorder setup
into the rear-panel disk-drive.

Press the front-panel [SYS] key.
Press the soft key above “DISK /O
Press the soft key below “DELETE FILE”

Use the encoder wheel to select from the diskette
the name of the file that you want to delete.

10-8
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10.6

Deleting files from diskette

&  Press the soft key beneath “BEGIN.”’

B  The selected file Is immediately deleted from the
diskette.

7  Press the soft key below “EXIT” to leave the
“DELETE FILE” menu.

8YS
i MODIFY | SETUP ! OBETUP ! SYSTEM | DISK f
i CHART | CAPTURE | TRIGGER | WO i Vo i
1 1 1 | i H
H ! i | ! l H
1 i 1 3 | H
| SAVE | RECALL | ! 'L !
i BETUP | SETUP | : i i
! COPY | RENAME | DELETE | FORMAT | !
! FLE i FILE | FLE i DIsK i EXIT i
DELETE FILE FROM DISKETTE

Delate File: MYSETUPS.DOS
Use wheel for directory or keypad to edit.

! BEGIN | BT

P, .

10.7

Formatting diskettes

The DASH IV’s rear-panel disk drive requires the use of 3.5-inch diskettes.
The recorder can format diskettes to either of two format densities:

M 720KB double-sided, double-density (DSDD).
M | 44MB double-sided, high-density (DSHD).

Use the procedure on the next page to use the DASH {V's rear-panel disk
drive to format 3.5-Inch diskettes.

formatting diskettes
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10.7

Formatting diskettes

1 Puta 3.5 inch diskette into the rear-panel disk-drive.
2  Press the front-panel [SYS] key.

3 Press the soft key above “DISK 1/0.

4  Press the soft key below “FORMAT DISK.”

5 Press the soft key below “DENSITY.”

B If you are formatting a double-sided, double-density
diskette, select the 720KB (DSDD) setting.

™ If you are formatting a high density diskette,
select the 1.44 MB (DSHD) setting.

6 Press the soft key below “BEGIN.”

B The formatting process will begin and the display
dynamically shows the number of tracks formatted.

7 Press the soft key below “EXIT” to leave the
“FORMAT DISK” menu.

8YS
| MODIFY | SETUP i SBETUP | 8YSTEM ! DIBK i
{ CHART | CAPTURE | TRIGGER | W0 H ] i
1] H | 3 i
| { ; i ‘ !
H i i | E i
! BAVE | RECALL | ' ! !
i SETUP | SETUP i ! {
" COPY | RENAME | DELETE | FORMAT | H
FILE i FLE i FLE i DISK ' EXIT i
Formatto: 720KB (DSDD}) FORMAT DISKETTE
NOTE! Formatling destroys data on diskelte
| DENSITY | ! BEGIN | EXiT !
i, LS .
formatting diskettes
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1.1

DASH 1V input/output

DASH IV system input / cutput functions include:
W setting the system clock.

W setting up the RS232 communications interface for
host-computer control, if desired,

W setting up the GPIB communications interface for
host-computer control, if desired.

B verifying the accuracy of the DASH IV's internal precision
voltage reference.

B performing system software upgrades.
These functions are defined using the SYSTEM VO setups of the [SYS] key.
The complete menu flow for the SYSTEM I/O setups is shown on page
-2

The procedures presented in this section describe how to use each of the
DASH 1V system input/output functions.

-



1.1

DASH IV input/output

—D @ Q@ O

bOSYSTEM ! SYSTEM ] SETUP | SETUP | CALREF |
i CLOCK i UPGRADE | RS§232 i aPB i switTCH |
§ H ] I ] t
H i ] I I ]
i i ! i | EXIT f
Clock: 08 Nov 83 22:06:25 *Use wheel*
i i < | i ! i |

@ i 1 | i | i

[ | ‘ : ! BT f
@
Verify.. Are you sura? H YES i NO i
SYSTEM SOFTWARE UPGRADE SCN10.0 1.0
WARNING: Setup may be lost upon upgrada,
Save your setup to disketts before upgrade.
DASH IV SOFTWARE UPGRADE Provedure
C)
() Inzert disk and press any key to begin...

Baud rate: 300 Handshake: HARDWIRE
i NEXT ! PREV ! ! HAW | XONXOFF |

@ | ] 3 3 3 |
| ] E g 3 |
| ' : i f EXiT |
GPIB Adress: 5 Terminator: EOQI
H NEXT H PREV i H EOl ; LFEC! !
£ i I | i 3
1 1 1 ] 1 H
i ! ' | i EXIT i

Cal Ref. Output Voltage: 2.6V

@ E CHANGE

EXIT

system inputfoutput
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1.2

Setting the system clock

I Press the front-panel [SYS] key.
2 Press the soft key above “SYSTEM 1/0”
3 Press the soft key above “SYSTEM CLOCK.”

4  Press the soft keys above “<<<” or “>>>" and individually
sefect each parameter of the date and time.

B system clock parameters: day, month, year, houn,
minute, second.

5  When each parameter is selected, use the encoder
wheel to set the parameter to the value you want.

6  Press the soft key below “EXIT” to leave the SYSTEM
CLOCK setup menu.

8YS

| SBYSTEM | SYSTEM ! SETUP ! SETUP ! CALREF |
| CLOCK | UPGRADE | RS232 i GPIB | SWITCH |
H ] t ¥ b 1]
H i I H I :
i i i ! | EXIT i

- - - ~_
Clock: 08 Nov 93 22:06:26 *Hse whesl”
H H < i > H ; ;
i H 1 1 H
i ; i i i
i i ! : EXIT

.

setting the system ciock
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n3

Setting up the RS$232 interface

The complete process of setting up host control over the DASH IV
requires more than setting up the RS232 communications interface.
Please refer to the DASH |V Host Control Manual for additional
instructions regarding establishing host control of the recorder.

2

Press the front-panel [SYS] key.
Press the soft key above “SYSTEM 1/Q.”
Press the soft key above “SETUP RS232”

Press the soft keys above “NEXT” and “PREY"” and
select the baud rate you want to use,

& baud rates: 308, 600, 1200, 2400, 4800, 9600, 19200.

B baud rate limited to 1200 when XON/XOFF is
selected as the handshaking method.

Press the soft key above “H/W?” or “XON/XOFF”
and select the communications handshaking method
you want to use.

B handshake methods: hardwire or XON/XOFF

Press the soft key below “EXIT” to leave the R§232
setup menu.

B See the illustration at the top of the next page.
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1.3

Setting up the R5232 interface

5YsS
¢ OMODIFY | SETUP I SETUP ! SYSTEM ! DISK !
i CHART | CAPTURE | TRIGGER | 10 o i
1 H ] t H ]
1 H ¥ I H i
i i : i l i i
Y
! SYSTEM | SYSTEM ! SETUP | SETUP | CALREF !
! CLOCK | UPGRADE | RS$232 | GPIB | SWITGH |
1 E I EH b I
i 3 | 1 3 |
i i | l i f EXIT |
Baud rate; 300 Handshake: HARDWIRE
| NEXT | PREV | : HW | XONXOFF |
! i | i ! ;
i i i H 1 EXIT !
.

1.4

Setting up the GPIB interface

The complete process of setting up host control over the DASH IV
requires more than setting up the GPIB communications interface.
Please refer to the DASH IV Host Control Manual for additional
instructions regarding establishing host control of the recorder.

[ Press the front-panel [SYS] key.

2  Press the soft key above “SYSTEM /O

3  Press the soft key above “SETUP GPIB”

4  Press the soft keys above “NEXT" and “PREV” and
select the GPIB address you want to use.

® GPIB addresses: { through 31.

GPIB interface setup
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n.4

Setting up the GPIB interface

5  Press the soft key above “EQI” or “LF/EOI” and
select the GPIB communications termination method
you want to use.

B GPIB terminators: EOl or LF/EOI.

é  Press the soft key below “EXIT” to leave the GPIB
setup menu.

sYs
I MODIFY | SETUP i SETUP | SYSTEM | DISK i
i CHART i CAPTURE | TRIGGER | 110 i o i
i ¥ i 1 ¥ 1
i £ 1 1 3 1
i 3 1 1 3 1
H H 1 1 1] 1
Y
i SYSTEM | SYSTEM ! SETUP ! SETUP ! CALREF |
i CLOCK i UPGBRADE | RS232 | apig i SWITCH i
] 1 I i ] i
H H I I ' 1
H i i i v i EXIT H
- -y ~y

GPIB Adress: 5 Terminator: ROl

| NEXT H PREV ! ! EQI i OLREOE
1 1 I I ] H
1 i I 1 H H
H H i i i EXIT i

i,
-GPIB interface setup
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1.5

Performing a system software upgrade

I If you want to save the active recorder setup to diskette,
use the procedures described in section X (Saving
recorder setups to diskette) of this operations manual.

| If you do not save the active recorder setup, it will be
lost during the upgrade procedure and will not be
recoverable.
2 Press the soft key front-panel [SYS] key.
3 Press the soft key above “SYSTEM 1/O.”
4  Press the soft key above “SYSTEM UPGRADE.

B At this point, a menu prompts you to confirm you
intention of performing the software upgrade.

- 5 Press the soft key above “YES” to proceed with the
- upgrade procedure,

8YS
| MODIFY | SETUP | SETUP i SYSTEM | DISK I
i CHART | CAPTURE | TRIGGER | IO i Ko i
i | i ] 3 i
H | 1 t b i
H ; | H ; i
| SYSTEM | SYSTEM | SETUP | SETUP | CALBEF |
i CLOCK ! UPGRADE | RS232 i GPB i SWITCH |
1 t 1 ! E 1
1 I I H 5 1
| ' | i i EXIT |
Y
Verify,, . Are you sure? H YES | NO 1
SYSTEM SOFTWARE UFPGRADE SCN 10.0—1.0
WARNING: Setup may be lost upon upgrade,
Save your selup to disketle before upgrade.
DASH IV SOFTWARE UPGRADE Procsdure
b Insert cisk and press any ey to begin, ..

system software upgrodes
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Performing a system software upgrade

6  Insert the diskette containing the software upgrade
into the recorder’s rear-panel disk drive.

7  Press any front-panel key to start the system software
upload.

B A display is automatically generated informing
you that the erasure phase of the system software
upgrade is in progress.

The message is dynamic and shows the percentage
of the erasure phase that has been completed.

B The erasure message Is followed automatically by
a message informing you that the programming
phase of the system software upgrade is in progress.

The message is dynamic and shows the percentage
of the programming phase that has been completed.

¥ A final message Is generated automatically informing
you that the upgrade procedure is complete,

8  Press any front-panel key to begin operating the
recorder with the upgraded system software.

system software upgrades
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12.1

12.2

Timed and triggered dual speed recording

Dual speed operation allows the DASH IV to toggle between two
recording speeds either as the result of a trigger or the passage of a
duration of time.

B Timed dual-speed recotding toggles the recorder between two
different chart speeds continucusly and automatically after
operating at each speed for a specified duration of time.

B Triggered dual-speed recording toggles the recorder between
two different chart speeds continuously and automatically each
time a trigger is sensed.

Time and triggered dual-speed operation are separately discussed below.

Setting up timed dual-speed recording

Timed dual-speed operation causes the DASH IV to toggle automatically
and continuously between two recording speeds after specific time
durations.

When you setup a timed dual-speed recording session, you must define
the following parameters:

speed 1.
speed 2.
duration |.
duration 2.
chart format.

The complete menu flow for all DUAL SPEED mode setups is shown in
the illustration on the next page.

Use the procedure on the pages that foliow to prepare the recorder for
timed dual-speed operation.
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12.2

Setting up timed dual-speed recording

Chart 1 08 Nov 83 09:05:41

halted “*DUAL SPEED MODE™*

! SETUP [ SETUP POSETUP ! 1

i SPEEDS | DURATION | CHART | START | 5T i
i,

@ Q@

! NEXT | mm/s | i H I ACGEPT !
! * use wheel *
SPEED#1 25mm/s
SPEED#2 25 mm/s : EXiT
@
] NEXT | e ] > | TRIGGER | ACCEPT |
@) *** uge whee! ™*
DURANION#1  00:10:00
DURATION #2  00:056:00 ! DURATION | EXIT J
| NEXT ! e ! Sezale i TRIGGER | ACGCEPT |
** use wheel **
a
DUBATION#1  Trigger
BUBATION#2 OQQ:05:00 { DURATION | EXIT |
; NEXT ] << H oz I TRIGGER { ACCEPT |
“** gge whasl *"
DURATION#1  0O:1G:0C )
DURATION#2 00:05:00 ! BURATION | EXIT !
CHART =1 ! PREV ; NEXT I AGCEPT !
! BEXIT !

setting up timed dual-speed recording
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12.2

Setting up timed dual-speed recording

i Press the front-pane!l [MODE] key.
2 Press the soft key below “DUAL SPEED.”

& If the last dual-speed session was a timed session
{not a triggered session), then you have the option
of using the setup parameters as defined in that last
session.

B Press the soft key “START” tc begin timed dual-speed
recording immediately using the setups of the last
timed dual-speed recording session.

| RUN I RUN {ORUN | RUN | |
[ CHART1 | CHARTZ | CHARYT2Z | CHART4 | i
| DATA | DUAL ¢ OHMER | DATA ! !
[ LOGGER | SPEED | START | PLAYBCK | !
Chart ¥ 08 Nov 93 10:35:51
hatted +DUAL SPEED MODE*"*
! BETUP | SETUP | SETUP ! !
o i SPEEDS | DURATION | CHART | START | EXIT |
[ ] l
Chart 1 08 Nov 93 10:36:55
26 mmis “DUAL SPEED MODE**
| SETUP | SETUP ! OSETUP | ! !
! SPEEDS | DURATION | CHART | RESTART | ABORT !
.

setting up timed dual-speed recording
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Setting up timed dual-speed recording

10

To define new values for a timed dual-speed mode,
press the soft key below “SETUP SPEEDS.”

Press the soft key above “NEXT” until the speed |
parameter is selected.

B The parameter blinks when selected.

Press the soft key above “mm/s” or “mm/m” and
select the speed range for the speed | parameter.

Use the encoder wheel to select the chart speed for
speed 1.

Press the soft key above “NEXT” until the speed 2
parameter is selected.

B The parameter blinks when selected.
Repeat steps 5 and 6 for speed 2.

Press the soft key above “ACCEPT”

Chart 1 08 Nov 93 08:05:41
halted **DUAL SPEED MODE™

i SETUP ! SETUP ; SETUP ! H i
! SPEEDS | DURATION | CHART | START | EXIT i

l T . .
i NEXT H mm/a H mmim ! | AGCCEPT |
* use whee! *
SPEED#1 25 mmis
. #2 25mmis | EXIT H

Press the soft key below “SETUP DURATION.”

Press the soft key above “NEXT” until the duration |
parameter is selected,

B The parameter blinks when selected,

12-4
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12.2

Setting up timed dual-speed recording

i2

14

I5

16

setting up timed dual-speed recording

Press the soft key above “<<<” or “>>>" and select
hours, minutes, and seconds settings for the duration |
parameter.

When each of the time parameters is selected, use
the encoder wheel to set the duration in hours,

minutes, and seconds.

Press the soft key above “NEXT” until the duration 2
parameter is selected.

M The parameter blinks when selected.
Repeat steps 12 and 13 for duration 2.

Press the soft key above “ACCEPT.”

Chart 1 08 Nov 83 08:05:41
halted “"DUAL SPEED MODE™"

L SETUP | SETUP { SETUP | ! !
! SPEEDS | DURATION | CHART | S&TART | EXiT i
. - . .

: NEXT ! e | i VOTRIGGER | ACCEPT |

*** use whea! "™
DURATION #1  00:10:00
DU . | 82 00:05:00 | DURATION | Bar }
i,

Press the soft key below “SETUP CHART”

Press the scft key above “NEXT"” or “PREV” and select
the chart format that you want to use.

®  The “Chart =” parameter changes dynamically as the
soft keys are pressed.
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Setting up timed dual-speed recording

19 Press the soft key above “ACCEPT”

Chari 1 08 Nov 93 09:05:41
halted **DUAL SPEED MODE"™
i SETUP | SETUP ! SETUP 1 i
| SPEEDS | DURATION | CHART | START | EXFT i
- . .
CHART = 1 ! PREV | NEXT | ACCEPT |
.
i Bar :

20 Press the soft key below “START” to enter the timed
dual-speed recording mode you just setup.

21  H you use the [RUN/HALT] key to halt timed dual-
speed recording, press the soft key below “RESTART”
to resume recording.

22 Press the soft key below “ABORT” if you want to cancel
timed dual-speed recording and exit the mode.

Chari 1 08 Nov 83 09:05:41
halted ***DUAL SPEED MODE*™

i SETUR | SETUP o SETUP | i !
! BPEEDS | DURATION | CHART | START i EXIT i
Chart 1 08 Nov 93 08:0:48
16 mm/s ***DUAL SPEED MODE*™

| SETUP { SETUP ! SETUP | H ;
i SPEEDS | DURATION | CHART | RESTART ! ABORT !

i, i,

setting up timed dual-speed recording
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12.3

Setting up triggered dual-speed recording

Triggered dual-speed operation causes the DASH IV to toggle automatically
and continuously between two recording speeds each time the DASH 1V
detects a trigger from any of the four valid trigger sources.

A trigger must be defined using the "SETUP TRIGGER” parameter found
under the [SY5] key setups before the DASH IV is used in the triggered
dual-speed recording mode. See section 7, Setting up and enabling triggers.

When you setup a triggered dual-speed recording session, you must define
the following parameters: :

speed |

speed 2

duration | to trigger
duration 2 to trigger
chart format

Use the procedure below to prepare the recorder for triggered dual-speed
operation,

I Press the front-panel [MODE] key.
2  Press the soft key below “DUAL SPEED.”

N Iif the last dual-speed session was a triggered session
{not a timed session), then you have the option
of using the setup parameters as defined in that last
session.

M Press the soft key below “START” to begin triggered
dual-speed recording immediately using the setups
of the last triggered dual-speed recording session.

| Sce the ilustration on page 12-3.

3  To define new values for a triggered duai-speed mode,
press the soft key below “SETUP SPEEDS”

setting up triggered dual-speed recording
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Setting up triggered dual-speed recording

10

Press the soft key above “NEXT” until the speed |
parameter is selected.

8 The parameter blinks when selected.

Press the soft key above “mm/s” or “mm/m” and
select the speed range for the speed | parameter.

Use the encoder wheel to select the chart speed
for speed |.

Press the soft key above “NEXT” until the speed 2
parameter is selected.

M  The parameter blinks when selected.
Repeat steps 5 and 6 for speed 2.

Press the soft key above “ACCEPT”

Chart 1 08 MNov 93 09:05:41
halted **DJAE SPEED MODE™
| SETUP | SETUP i BETUP | | |
| BPEEDS | DURATION | CHART | START | EXIT i
l ~ - ~
! NEXT ! mm/s H mmim j I AGCEPT |
* use wheel *

SPEED #1256 mm/s
B, 42 25 mm/s f EXIT :

Press the soft key below “SETUP DURATION.”

Press the soft key above “NEXT” until the duration |
parameter is selected.

B The parameter blinks when selected.

12-8
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Setting up triggered dual-speed recording

12 Press the soft key above “TRIGGER”’

B Note that the duration parameter in the menu
dynamically changes to “Trigger”

13 Press the soft key above “NEXT” until the duration 2
parameter is selected.

B The parameter blinks when selected.
14 Press the soft key above “TRIGGER.”

® Note that the duration parameter in the menu
dynamically changes to “Trigger”

i5 Press the soft key above “ACCEPT”

Chart§ 08 Nov 93 08:056:41
halted **DUAL SPEED MODE™

| SEFTUP I SETUP I OSETUP | H i
i SPEEDS | DURATION | CHART | START | EXIT i

e g . . -
! NEXT ! << ! i ! TRIGGER | ACGCEPT !
" use wheel ™"
DURATION #1  trigger
DU . 1 #2  00:05:00 | DURATION | EXIT !

16 Press the soft key below “SETUP CHART”

17 Press the soft key above “NEXT” or “PREV” and select
the chart format that you want to use.

M  The “Chart =" parameter changes dynamically as
the soft keys are pressed. :

setting up triggered dualkspeed recording
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Setting up triggered dual-speed recording

18

19

20

2]

Press the soft key above “ACCEPT.”

Chart 1 08 Nov 93 09:05:41
halted **DUAL SPEED MODE**
! SETUP ! SETUP ! SETUP | : H
! SPEEDS | DURATION | CHART | START | BXIT
. gy .y
CHART = 1 ' PREVY 1 NEXT | AGCEPT |
.
; EXIT |

Press the soft key below “START* to enter the triggered
dual-speed recording mode you just setup.

If you use the [RUN/MALT] key to pause triggered dual-
speed recording, press the soft key below “RESTART”
to resume recording.

Press the soft key below “ABORT” i you want to cancel
triggered dual-speed recording and exit the mode.

Chart 1 08 Nov 93 09:05:41
halted “*DUAL SPEED MODE™
| SETUP | SETUP | SETUP | ! !
| SPEEDS | DURATION i CGHART | START |  EBEXIT
Chart 1 08 Nov 93 09:0:48
15 mm/e *DUAL SPEED MODE™
i SETUP | SETUP | SETUP | | :
! SPEEDS | DURATION | CHART | RESTART | ABORT |
il i,

12-10
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13.1

Setting up the TIMED START recording mode

The TIMED START setup is used to program the DASH 1V to start
recording at 2 specific time and date and to end recording at a specific
time and date.When you setup a timed recording session, you must
define the following parameters:

| start time: day, month, year, hour, minute, second.
M stop time: day, month, year, hour, minute, second.
8 chart format.
Use the procedure below to prepare the recorder for timed operation.
I Press the front-panel [MODE] key.
2 Press the soft key below “TIMER START”

B If you want to use the setup parameters of the last
timed recording session and begin timed operation
immediately, press the soft key above “BEGIN.”

M Press the soft key below “ABORT” if you want to
cancel the timed recording session and exit the timed

mode.
| RUN ! RUN I RUN ! ORUN ! !
i CHART1 | CHART2 | CHARTS | CHART4 | !
| DATA ! DUAL I TIMER | DATA ! !
| LOGGER | SPEED | START | PLAYBOK | !
i ONEXT | < : e ! CHART | BEGIN |

= TIMER MODE SETUP ™
Starttime: 23 Apr98 22:10112

Sloptime: 24 Apr 98 232006 ENT
Y
Chart 1 08 Nov 93 03:05:41 Y OTIMER |
50 mm/s “*  TIMER MODE SETUP *™ i SETUP |
Starttime: 23 Apr@8 221012 i |
Stoptime: 24 Agr98 23:20:00 ! ABORT |
.
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Setting up the TIMED START recording mode

3  To set the START TIME for a new timed recording
session, press the soft key above “NEXT” until the start
time parameter is selected.

g
! NEXT ! e i Do | CHART | BEGIN |
o TIMER MODE SETUP ™

Start time: 23 Apr 88 2210112

§ . i 24 Apr98 23:20:00 EXIT

4 Press the soft key above “<<<” and “>>>” to
individually select the day, month, year, hour, minute,
and seconds parameters,

B When each element is selected, use the encoder
wheel to specify the settings that you want.

-y ~p
! NEXT t L H 5 I GHART | BEGIN |
**  TIMER MODE SETURP ™

Start ime: 23 Apr 98 2210112
Siop time: 2 s 3 > ..

EXIT

5 To set the STOP TIME for a timed recording session,
press the soft key above “NEXT” until the stop time
parameter is selected.

& Press the soft key above “<<<” and “>>>" to
individually select the day, month, year, hour, minute,
and seconds parameters.

B When each element Is selected, use the encoder
wheel to specify the settings that you want.

7 Press the soft key above “CHART.”

timed-start recording
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Setting up the TIMED START recording mode

8  Press the soft key above “NEXT"” or “PREV” to select
the chart format that you want used during the timed
recording.

B  Note that the “Chart=" parameter in the menu
changes dynamically to show the chart selection as
the “NEXT” [ “PREV” soft keys are pressed.

9  Press the soft key below “EXIT” after you have selected
a chart format.

10 Press the soft key above “BEGIN” to start the TIMER
MODE.

It Press the soft key below “ABORT” if you want to cancel
the timed recording session and exit the timed mode.

! NEXT ! << ! BN i CHART | BEGIN i
= TIMER MODE SETUP

Starttime: 23 Apr 98 22:10112 ] !

Stoptime: 24 Apr 88 23:20:00 i EXiT i

~y -y -y

Charl = 1 | PREV | NEXT | !

i EXIT !

! NEXT | Er RS ' CHART | BEGIN !
- CFIMER MODE SETUP ™

Start fime: 23 Apr 98 22110012 ; !

Stoptime; 24 Apr 88 23:20:00 ; EHNT i

Chart 08 Nov 63 09:05:41 I TIMER |

50 mm/s T TIMER MODE SETUR  *= iOSETUP |

Starttime: 23Apr9s  22:10:2 i |

Stoptime: 24 Apr 98 23:20:00 i ABORT |

.

timed-start reconding
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14.1

14.2

introduction

This section presents the content and format of the Dash 1V data-capture
record file format:

B as created and used by the 3 1/2 inch floppy disk drive.
B as communicated through the host interfaces.

When files are simply SAVED and later RECALLED, the data-capture
record file format is generally of little concern, However, when creating
or interfacing with data-capture records, it may be helpful to refer to this
section,

As DASH 1V capabilities are enhanced or improved, Astro-Med reserves
the right to expand the size and content of data-capture record files.As a
result, to ensure upward compatibility, it is recommended that programs
created to interface with the data-capture record file format be written to
handle special data such as versions and data counts.

The content of a data-capture record file generally includes information
about how the capture was performed and the actual data (signals) stored.
This signal data will also include event marker data.

Floppy operation

M Toload: Select file name of data capture record and begin.
' Record will be added to inventory if room.

B Tosave:  Specify record (by number) and specify file name and begin.
Record will be moved if sufficient disk space.
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14.3

Data-capture record file format

address qty qty description
(dec.) byte(s) data

items
0000-0007 8 8 char file ID {contains ASTROMED)
0008-0011 4 | word  version of record/format
00120015 4 | word size of general record information

general record information section

001 6- 4
36
16
4
4
16
4
16
6
i6
1%
16
16
16
16
16
16
16
13
6
16
6
té
té
128

| word
9 words
4 words
{ word
| word
4 words
| word
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 words
4 (note 3)

data capture application method
trigger time of record

sample rate of record (x4 channels)
record length

record width (number channels)
channel iist of channels stored
trigger window setup

pretrigger samples stored (x4)
post-trigger samples stored (x4)
channel type (x4)

conditioning - sensitivity (x4)
conditioning - position (x4)
conditioning - offset (x4)
conditioning - filter (x4)
conditioning - filter data | (x4)
conditioning - filter data 2 (x4)
conditioning - mode (x4)
conditioning - dc/gnd (x4)
conditioning - extended scaling (x4)
conditioning - int/dif time const. (x4)
conditioning - integr. DC block (x4)
conditioning - integr. zera X rst (x4)
conditioning - integ. reset level (x4)
conditioning -~ int rectification (x4)
conditioning - user units/ other (x4)

14-2
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14.3

Data-capture record file format

waveform and discrete line storage information

note | note 2 note 3

NOTE |

waveform data (beginning)

Waveform data begins at Address 16 (dec) + Size of General record

information.

Waveform data is stored in file in repeating sets of 16 bit data items.
For example, sets are chi, 2, 3, 4 for four channels.

NOTE 2

ft is expected that the first 16 bytes of above format will remain fixed in
purpose and only the following section may change based on version if

needed,

NOTE 3

The remaining front end data is grouped (as a structure) rather than
individually detailed. There are four of these structures one after another

and is defined as follows.

address qty qty
(dec) byte(s) data
items

description

remaining front end structure data

4 Fword  scaling choice

4 4 chars  external units (ASCIl chars)

8 | double equality (external qty)

8 | double equality (internal qty)

8  double external reference offset
Total: 32

record flile format
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Data description for data-capture record items

NOTE

One data word is four bytes. One character is one byte. One double is
an 8 byte (64-bit) IEEE-754 floating point number.

File Id: 8 characters representing a fixed ldentification
{'ASTROMED’) symbolic of a valid file.

Version: One data word representing the unique file
format version.Valid: | decimal (only currently
existing ) represents version 1.0,

Size of

General Record

Information: One data word offset to conveniently offset into
the waveform data portion of the disk file.
This word is the number of bytes to offset
to get to the waveform data.

Data Capture

Method: One data word. 0 = STANDARD 4 Channel Data
Capture.

Trigger Time: Nine (9) data words (36 bytes) representing the

time and date information.

word  description valid data
I seconds 0-59

2 minutes 0-59

3 hours 0-23

4 day 1-31

5 month O-11

6 year 0-99

7 reserved

8 reserved

9 reserved

14-4
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Data description for data-capture record items

Sample Rate/
Time Base:

Record Length:

Record Width:

Channel List:

Trigger Window:

Pre-trigger
amount stored:

These data words {4} define the time base of the
data capture. For standard capture all channels

are the same time base. The data value corresponds
to the Dash 4 selections as defined in table.

Valid 0-13 (i.e. 0 = [00us/mm [200 Khz].)

One word representing the amount of kilosamples
per channel. This value (N} fits the formula 2 to the
power of N x {6Ks. Thus N=0 will be a | éks per
channel length. Standard capture supports N=0 to 3.

One word specifiying number of channels stored
in record. This value will define the layout pattern
of the Waveform Data section. Time periods are
transferred in cycles matching channels stored
(.L.e. point for channel 1,2,3,4,1,2,3 4,etc).
Standard data capture records yield a width of 4.

Four data words of which only (N = Format size)
are valid. A channel number will be in range (1 to 4).
Example: Dash 4 standard capture where size is
always 4 will always yield 1,2,3,4 for channel list.

One data word representing eighths (12.5%) of
window. Data range 00-08. Trigger / window
relationship setting of how the data capture record
was performed. Actual results of importance are
the pre trigger and post counts, This data word is
not particularly usefitl for any needed calculations.

Four data words (one per channel). For standard
records only need to look to the first word.
Thisword is number of pretrigger time period
{data sets) that are in the data record.

Combined with post-trigger yields tota! window
or total time periods.

data description
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Data description for data-capture record items

Post-trigger

amount stored:  Four data words (one per channel). For standard
records only need to lock to the first word,
This word is number of post-trigger time period
{data sets) that are in the data record. Combined
with pretrigger yields total window or total tirme

petiods.

Conditioner Type: Conditioner type for each applicable channel (4).
See table for list of valid conditioners. Type
determines what conditioner data represents.
Valid ID will be in range O-F

conditioner identification
code (hex)
standard 000F
high voltage 000D
shunt 000E
thermocouple-T 0008
thermocouple-| 0009
thermocouple-K OC0A
thermocouple-E 0008
DC bridge 000C

Waveform conditioning data and its meaning is based on conditioner type
and applicable information is found in next section,

Extended

Y-Scaling: Cne data word (0:2) per channel representing the
EXTENDED SCALING (also thought of as
sensitivity magnification factor) in use when the
capture occurred. This is data element N fills in
formula “2 to the power N" {i.e. O is x1, | is x2, etc).
This element is the same for all conditioner types.

Integration /

Differentiation

Time Constant:  One data word (1:1000) per channel representing
the time constant in ms used for integration and
differentiation filter/DSP choices.

data description
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Data description for data-capture record items

data description

Integration
PC Blocking:

Integration Zero
Crossing Reset:

integration
Level Reset:

Integration
Rectification:

Scaling Choice:

External units:

Equalicy:

Offsef:

One data word (0:1) per channel representing
the status of the DC blocking high pass filter used
for the integration filter/DSP choice.

One data word {0:1} per channel representing the
status of the zero crossing reset used for the
integration filter/DSP choice.

One data word {0:1000) per channel representing
the status of the leve! reset used for the integration
filter/DSP choice. This parameter is in tenths of
percent of the A/D range. The value O represents
off.

One data word (0:3) per channel representing the
status of the rectification used on the input to the
integration filter/DSP choice. 0=none, |=full wave,
2=positive wave, and 3=negative wave rectification.

One data word {0:1) representing the state of the
SCALING choice. This item is only avaifable to
STD and HIGH VOLTAGE conditioners. O-standard
internal voltage units, {-external user units
recording.

Four characters (20-7FH) representing the user
editable engineering units currently selected for
this channel.

Two (double) floating point numbers representing
the external and internal elements of a ratio.
Thisratio is the scaling factor that provides user
units recording.

Single (double) floating point number of offset
constant which is the equality to 0Volts,
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Data description for data-capture record items

standard conditioner data definition

gnd or DC

0, gnd, DC

sensitivity

5000 -

100000000 pViem SmVfem - 100V/em

position

0- 1000 mm tenths of millimeters

offset «

zero supp

+2000 mV¥ orV step = 2.5mV if sensitivity < 390 mV/am
step = 175mV if sensitivity > 390 mV/em

filter

0-6 filter choice off, 50Hz notch, 60Mz notch, low pass, mean,
integration, differentiation

filter data |

0-n filter data (Hz) | if filter is lowpass, then this {n) is cutoff

filter data 2

undefined undefined

mode

0,1 pk—pk, RMS

14-8
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data description

Data description for data-capture record items

shunt conditioner data defini!'ion

gnd or DC
0.l

gnd, DC

sensitivity

5000 -
100000000

uViem

SmV/cem - {00V/iem

position
0- (000

mm

tenths of millimeters

offset -
Zero supp

2000

mVyorVY

step = 2.5mV if sensitivity < 390 mV/cm
step = 175mVY if sensitivity > 390 mV/cm

filter
0-6

filter choice

off, 50Hz notch, 60z notch, lowpass, mean,
integration, differentiation

filter data |
Q-n

filter data (Hz)

if filter is lowpass, then this {n) is cutoff

filter data 2

undefined

undefined

mode
0,1

pk—pk, RMS
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Data description for data-capture record items

high voltage data definition

gnd or DC
0.1

gnd, DC

sensitivity

5000 -
400000

pviem

{data/1000} * 250 = mV/em
i.e. 5000 yields 1250 mV/cm or 1.25V/cm

position
0 - {000

mm

tenths of millimeters

offset «
Zero supp

2000

mY orV

step = 2.5mV * 250 or 625 mV

filter
0-6

filter choice

off, 50z notch, 60Hz notch, lowpass, mean,
integration, differentiation

filter data |
O-n

filter data {Hz)

if filter is lowpass, then this (n) is cutoff

filter data 2

undefined

undefined

mode
01

pk—pk, RMS

14-10
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14.4

data description

Data description for data-capture record items

thermocouple plug-ins data definition

gnd or DC
0,1 not applicable not applicable
sensitiviey
5000 -
200000 uV/em {data/ 1000} * 1.0 = degrees Cfem
Le. 5000 yields 5 C/em {*see note below)
position
0- 1000 mm tenths of millimeters
offset -
ZEro supp
#2000 steps I step=25C45F
if mode = C then 0000=0° C (ICE)
if mode = F then 0000=32° F (ICE)
filter
0-6 filter choice off, 50Hz notch, 60Hz notch, low pass, mean,
integration, differentiation
filter data |
O-n filter data (Hz) if filter is Jowpass, then this (n) is cutoff
filter data 2
undefined undefined not applicable
mode
01 CorF key part of thermocouple data

*Sensitivity in F derived by formula sF = data/1000 * 2, L.e., 5000 ylelds [0 F/em

14-1
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Data description for data-capture record items

DC bridge data definition

gnd or DC

0.l gnd, DC

sensitivity

5000 -

1000000 uviem Sens = data * 0.05 pV/em
i.e. 5000 yields 250 uV/iem

position

¢ - 1000 mm tenths of millimeters

offset »

Zero supp

+2000 mY orV step = 2.5mV * 0.05 = 125 pV (0.125 mY)

filter

0-6 fitter choice off, 50Hz notch, 60Hz notch, lowpass, mean,
integration, differentiation

filter data |

O-n filter data (Hz) | if filter is lowpass, then this (n) is cutoff

filter data 2

undefined undefined

mode

0,1 pk—pk, RMS

-12
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14.5

Waveform data words

waveform data words

bits 0-11 12-bit signed data.

bit 12 system net trigger activity.
First rising edge (0/1) represents trigger point.

bit 13,14  event marker data {(see below table).
bit 15 system event marker.

Event markers are stored in pairs embedded within a waveform channel
data point. See below.

channel  events (data bits 14, 13)

o b —
S
. N K

Formvlas and understanding of waveform data

To place and convert raw [2-bit waveform data into correct engineering
units, DASH 1V formulas and scaling must be used. The formula used
should be based on the type of signal conditioner (see element in format)
producing the waveform data.

Initially, all waveform data is in 12-bit signed format. As required, the {2-bit
data should be extended to 16 bit for easy manipulation after separating
off high 4 bits.

Scaling:

IF extended scaling (sens x1) Normal 16 a/d points per centimeter.
IF extended scaling (sens x2) then 32 a/d points per centimeter.
IF extended scaling (sens x4) then 64 a/d points per centimeter.
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15.1

A description of the PI-DC bridge module

The PI-DC bridge module is a signal conditioner designed for use in
the DASH 1V when working with strain gages and strain-gage based
transducers.

The controls of the PI-DC bridge module are identified and briefly
described below.

2 3 4

" r
’rPl-Dc : )
@ 1 I 10 \@,
SHUNT O0OCOOOOO0 LELEFJ
ca © [BO0O0COOOO 3|7 o
Pll 51"; FULL )

6~ :'rJ

1 SHUNT CAL momentary pushbutton switch

When pressed, this momentary switch simulates a known
transducer output which can be used for calibration.

Calibration requires connecting the remote calibration
resistor to the appropriate pins of the PI-DC input
connector.

2 transducer input connector

Transducers are attached to the PI-DC at this 10-pin
connector.

Contacts provided in this connector include bridge excitation,
signal inputs, 1/4 bridge completion, and shunt calibration,

® See the connector pin table on the next page.
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15.1

A description of the PI-DC bridge module

TRANSDUCER INPUT CONNECTOR

pin function

land 2 external shunt resistor connection
for negative calibration

3and 2 external shunt resistor connection
for positive calibration

4 - excitation (isclated common)

5and & bridge completion resistor for 1/4 bridge
application®

7 - signal

8 + signal

Q9 + excitation (10 or 5¥DC)

10 not used

* The value of the dummy resistor must be
equal to the gage resistance,

TRANSDUCER INPUT CONNECTOR PINOUT DETAIL

15-2

Ol 10
S5Vori0Vexc(+) —€)| 9
signal(+) —€) | 8
signal -} —-O | 7
V4 bridge comp g g
-exc/isocom —O) | 4
shunt {+) g g
shunt (-) S5

PI-DC description



15.1

A description of the PI-DC bridge module

CAUTION

3 GAIN potentiometer

This control is used to adjust the analog output of the
bridge module to maintain the accuracy and sensitivity of
the module with reference to the calibrated ranges of the
DASH V.

VWhen fine-tuning the system to any individual application,
the GAIN potentiometer can be used as a limited span/
attenuation control.

ZEROQ potentiometer

The zero potentiometer is factory-set to the electrical zero
of the amplifier. The zero adiustment is performed at the
DASH IV’s most sensitive setting (250 pV/emj) by shorting the
signal input pins.

Because balancing the strain gage / transducer to a null
condition can be accomplished using the DASH 1V’s
zero/gain controls, in most cases, the setting should not
be changed during a measurement sequence,

YWhen a channel has been grounded using the DASH 1V’s
DC/GND parameter, the selected amplifier output is
disconnected and the signal input line is connected to a local
ground/zero reference potential.

This can be used as part of the process of setting the baseline
reference to any position on the chart. However, when
balancing a transducer or compensating offset using the
PI-DC zero potentiometer, the selected DASH IV channel
must always be set to DC.

PI-DC description
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15.1

A description of the PI-DC bridge module

5 selection switches

The DASH IV's selection switches are used to choose
an excitation voltage and a bridge setup.

The functions of the selection switches are clearly identifled
on the module’s front plate. The table below summarizes
PI-DC selection switch setting and functions.

switch function
i down for 1OVDC excitation.
up for 5VDC excitation.
2and 3 both up for /4 and 1/2 bridge selections.

both down  for full bridge selection.

6 mounting screw

Secures the module'’s physical and electrical connection to
the DASH IV's front panel.

15.2

Using the module’s front-panel controls

The PI-DC module provides front-panel controls for zero and gain
adjustments, excitation voltage selection, and 1/4 bridge, 122 bridge,
full bridge selection.

The paragraphs that follow discuss each of these setups.

N PI-DC description
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15.2.1

PI-DC module and DASH IV balance controls

NOTE

System balancing should always be done after an excitation voltage has
been selected. Balance and sensitivity settings are not retained if excitation

is changed during operation.

15.2.2

Selecting the excitation voltage

Excitation voltage is set to either [0V or 3V using selection switch | of the
PI-DC front-panel selection switches. Setting the switch “up” selects 5V
excitation. Setting selection switch | “down” selects 10V excitation.

8vY
i

5

v
1

1

1oV

5V excitation

1OV excitation

selecting excitotion voltage
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15.2.3

Selecting a bridge type

Setting both selection switch 2 and selection switch 3 “up” enables the
1/4 bridge and |/2 bridge setting.

Setting both selection switch 2 and selection switch 3 “down” enables the
full bridge setting,

172
| | 14

ol

3

i

"

U— FULL

/4 and 1/2 full
bridge setup bridge setup

o
4
o T 3¢

For 1/4 and 1/2 bridge applications, an interhal half bridge is provided. The
half bridge consists of two 1000 chm dummy gages and is enabled by
positioning the PI-DC selection switches. |/4 bridge applications require
the use of an external dummy resistor equivatent to the value of the active

gage,

When the full bridge configuration is selected, the internal half bridge
forms a quadrifateral} with the external transducer,

B See the typical wiring diagrams on the next page.

selecting a bridge type
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15.2.3

Selecting a bridge type

GAGE GAGE

'S 10 'O 10
<) | 9 excitation - £ | 9 excitation
P— [ £) | & +signal €)1 8 +shgnal
£ | 7 ~signal O 7 -signal
)| 6 &) B
18 s : 180
&) | 4 excitation external | 4 excitation
extemnal O3 bridge-completion Ol 3
bridge-c:orrplelion Sl resiatorg &l 2
resistors
O 1 Qi
Switch set at full, internal bridge completion.
Switch set at 1/2 - 1/4.
quarter bridge
GAGES GAGES
T e (O] 10 T e [O] 10
™+ | 9 excitation ) | 9 excitation
€| 8 +signal €1 & +signal
=) | 7 - signal Ol 7 -signal
Qe Q|8
| B Ol s
mn:mfmn % ; excitation % ; excitation
rsaiptors
Ol 2 C| e
(O 1 ol
Switch set at full. Internal bridge compietion.

Switch setat 1/2 - 114,

half bridge

TRANSDUCER
MPUTS

10 ;10

9 excltation 9 excliation
8 +signat i@+ signel
? - signal 7 -signal
[ &

5 &

4 excitation 4 exchation
3 3

2 2

1 1

full bridge

selecting a bridge type
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15.2.4

About shunt calibration

Shunt calibration is achieved by connecting a shunt resistor across an active
gage arm to simulate either compression (+CAL} or expansion (-CAL).

In 14 bridge applications, the shunt resistor must be across the external
dummy resistor for -CAL.

The reference shunt is activated only when the SHUNT CAL momentary
switch is pressed.

It is recommended that only one shunt resistor (shunt+ or shunt-) be

connected, If two resistors are connected, they will not have any significant
effect on the bridge. See the illustrations below and on the next page.

correct connection for CAL+

+ EX

HE
R 9
SH Sl s
Q|7
Qfs
Q|5
8 4
3
a8
e O] 1
connector
Input
correct connection for CAL -
+EX -
Ol 10
Qe
Qs
Q7
- (ORN]
O:5
+ O 4
Reui C 3
3|2
sl
- EX
connector
input

-shunt calibration

15-8



15.2.4

About shunt calibration

wrong shunt resistor connection

+ EX

™ G 10
Ol e

Ol 8

- Q17

O s

+ Ols

13
18 S

I O] 1
*bridge is connector
still balanced input

15.3

Sensitivity, measurement units, and balance

The full-scale sensitivity of the PI-DC is a function of both of the following:
B the module’s gain circuitry.

B the voltage sensitivity of the chart in mV/em orVicm as set
by the DASH {V’s zero and gain controls.

The formula for determining full-scale voltage can be written as:

B full scale IN =sensitivity x chart width

where:
sensitivity = from 250p¥/cm to 50 mV/em
chart width = from | mmto I2.5 cm

sensitivity | measurement units
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15.3.1

About full-scale sensitivity and measurement units

The standard measurement unit of the PI-DC is microvolts per centimeter
{uV/cm). The standard measurement unit can be changed to any measure-
ment unit (PS], mmHg, etc.) appropriate to your application by using the
DASH 1V's “USER SCALING” feature. See paragraph 6.3.7 of this manual
for further information on user scaling.

The balance range of the recorder can be adjusted In fine or course
increments. All balance signals are generated by the DASH IV,
Balancing voltages are generated in either of two ways:

B 2 {2.bit digital-to-analog converter (IDAC) injects the bafance
voltage into a summing junction amplifier prior to the gain stage.

B digital signal processing is used after the DASH |V's A/D circuitry.

Both of these methods eliminate potentiometric bridge loading errors
without compromising the measurement range of the PI-DC module.

15-10
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16-1

Miscellaneous recorder functions

This section discusses the use of the following miscellaneous DASH IV
front-panel keys:

16-2

[HELP] key.
[EVNT] key.
[RUN/HALT] key.
[FEED] key.

Using the [HELP] key

When the front-panel [HELF] key is pressed, the menu that results

provides the following selections:

GENERAL HELP
CHANNEL STATUS
SYSTEM STATUS

D

g

GRENERAL
HELP

g

.

CHANNEL
STATUS

i
1
i
i
i
1
i
i

SYSTEM
STATUS

1
]
)
i
i
i
H

EXIT

When the soft key above “GENERAL HELP” is pressed, the
DASH 1V automatically prints a report calied "An Overview of

the Astro-Med DASH IV Recorder” The overview provides

concise discussions of the following aspects of operating the

recorder and understanding its features:

quick method of operating the recorder.

using soft keys.
using the encoder wheel.

controlling chart speed.

understanding the real-time menu,

using the [FREEZE DISPLAY] soft key.
using the [DISPLAY TEXT] soft key.

16-1



16-2

Using the [HELP] key

- using the trilevel timing marks.

- using grids.

- using the buiit-in waveform monitor.
- using the floppy disk drive.

- selecting a chart format.

= using annotation.

An example of a GENERAL HELP printout is given on the
next page.

M When the soft key above “CHANNEL STATUS” is pressed,
the recorder automatically prints a report called a “DASH IV
CHANNEL STATUS REPORT.” This report summarizes the
following channel status parameters:

- channel type.

= sensitivity.

- scaling.

- zero suppression.

- position.

- mode.

- filter.

- filter data.

- ground/signal.

- pen lift.

- grid printing.

- reference distance.

- number of major divisions.

- major spacing.

= minor spacing.

- signal conditioner reporting status.
- text buffer content, location, and status.

An example of a CHANNEL STATUS printout Is given
on page | 6-4.

using the [HELP] key
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Using the [HELP] key

L using the [HELP] key

.

An Overview of the Astro-Med DASH IV Recorder

This recorder offers a wide range of recording capabilities with easy to use
front panel contral. The bright vacuurm flucrescent displays provide clear
menus which guickly guide the user through system operation with {ittie or
no prier training.

TO OPERATE THE RECORDER QUICKLY: Simply jum on the recorder
and push the [RUN/HALT] key. This will cause the system to record real-
time waveforms using a traditional recorder grid format.

SOFT KEYS: There are ten keys mounted directly around the displays. The
function of these soft keys charges with the menu. When they are active 2
labet will appear just below the key indicating its function.

ENCODER WHEEL: Some menus make use of the whesl (a large knob on
the front panel) to change settings quickly,

CHART SPEED: A group of keys in the lower center of the panel controls
chart speed, Dedicated keys provide a means for quickly setting common
chart speeds. Non-standard speeds chan be set easily by pressing the {8PD]
key and using the Whesl, The three insta-speed keys [A], [B], and [C] can

be programmed for any available speed using the same [SPD} menu.

REALTIME MENLU: When the DASH IV has besn instructed o record reallime
wavaforms and/or events, it dispiays the Realtime Menu. Onthetop it
indicates the chart number, the time/date, the chart speed and the state of
the recorder {usually running or halted).

The [FREEZE DISPLAY] soft key will halt the waveform monitor without
affecting the chart, When the display Is frozen ths key label changes fo
{RUN DISPLAY). if pressed, the monitor begins operating again.

The IDISPLAY TEXT] scitkey will clear the bottom two lines of text and allow
the waveform data {0 use that remaining display ares,

TIMER: Fhe DASH IV can record a tri-level time mark. The shortest mark is
synchronized o an internal time reference. The medium mark ocours once

107 SypIN Jaw kw2 —hing ang mark ocours onee for every 100 short
. “tgd on the feft side of the chart, ..

LY -
- s
e T TS Pl i
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Using the [HELP] key

* >+ + DASH IV CHANNEL STATUS REPORT * * * *
! CHO1 | CHoO2 | CHO3 | CHO4 |
Channet Type ..... Slandard Standard Standard  Standard
Sensitivity ........ 5.00 mViem 5.00 mV/iem 5.00 mV/om 5.00 mViem
ZeroSupp .. ... 0.0mv 50000 V50000V 50000 V
Position .......... 1.0 mm 0.0 mm 0.0 mm 1.0 mm
MOGB . .uivnnnnns ph—pk pk—plk ph—pk ph—pk
Filter ............ off off off off
Ground/Signal ..... do gnd gnd gnd
Penl#t .......... down down down down
Grid Printing ...... on on on on
Ref distance ...... 16 16 16 18
Num Major Biv ..... 20 20 20 20
Major Spacing ..... 5 5 5 5
Minor Spacing ..... 1 1 1 1
SC Report Stat . .... off off off off
TEXT BUFFERS: T
System Log Content Location: Fixed Status: on
Buffer 1 Content Location: 13 Status: on
Channel #1
Buffer 2 Content Location; 10 Status: on
Channe] #2
Buffer 3 Content Location: 7 Status: on
Channel #3
Buffer 4 Content Location: 4 Status: on
Channel #4
Demand Content Location: O Stalus: on
using the [HELP] key
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Using the [HELP] key

using the [HELP] key

When the soft key above “SYSTEM STATUS” is pressed,

the recorder automatically prints a report called a“DASH [V
GENERAL STATUS REPORT.” This report summarizes the
following:

system settings

motor clock

grid type

grid labels

aute D

recording speed

insta-speeds [A], [B}, and [C]
data logger speed

dual speeds { and 2

dual speed durations | and 2
communication type

baud rate

R$232 handshake method
GPIB address

GPIB terminator

timer mode settings

chart format
chart speed
start time
stop time

event marker settings

timer mark rate
timer mark location
event style, status, and location

data capture settings

number of records

available data capture space
timebase

trigger/window relationship
capture control

16-5
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Using the [HELP] key

- playback settings
playback format
expansion factor
output devise

- trigger settings
source
waveform triggers -
WAVEand combinations
channeis 1, 2, 3, and 4 high and low trigger levels

An example of a GENERAL STATUS printout is given on
page 16.7,

using the [HELP] key
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Using the [HELP] key

SYSTEM SETTINGS:

Motor Clock
Grid Type
Girid Label
Auto 1D

...........

Recording Speed
insta Speed A

insla 8peedB .
insta Speed C
Data Logger Speed

.......

Dual Speed # 1
Dual Speed # 1 Duration
Dual Spesd # 2
Dual Speed # 2 Duration .

Communication Type....
Baud Rate
R8232 Handshake
GPIB Address .........
GPIB Terminator

TIMER MODE:
Chart Format

Chart Speed
Start Time
Siop Time

.........

EVENT SETTINGS

Timer Mark Rate
Timer Mark Location .. ..
Event Style

EVENT

...........

STATUS

-

using the [HELP] key

gygleFa e mm e T I T TS,

internal
standard

. off

off

10 mmy/s
10 mm/s
75 mm/s
150 mm/s
200 msA

25 mm/s
standard
off
off

R&232

300
HARDWIRE
5

EQI

1
10 mm/s

.. 014an 93 00:00:00
. 01 Jan 93 00:00:00

0.02 sec
both sides
standard

LOCATION

=~a. Fixed
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Using the [EVNT] key

Pressing the front-panel [EVINT] key causes the system event marker to
deflect to the left to indicate data of interest. The system event marker
is printed beneath the System Log on the left side of the chart as viewed
from the recorder’s front.

16-5

Using the [FEED] key

Pressing the front-panel [FEED] key causes the chart paper to advance.
The chart paper feeds through the recorder while the [FEED] key is
pressed and stops when the key is released,

Using the [RUN/HALT] key

If printing is ongoing when the front-panel [RUN/HALT] key is pressed,
the chart paper stops. The built-in waveform monitor shows the base
display and indicates that recording activity is haited.

if printing is halted when the front-panel [RUN/HALT] key is pressed,
printing resumes and the chart paper advances. The built-in waveform
monitor shows the base display and indicates that realtime recording is
ongoing,

Chart 1 17 Nov 93 09:31:51

halted 75 mms

i i ! i DISPLAY | FREEZE |

f | ! i OTEXT i DISPLAY |
using the [EVNT] key
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17.2

Maintenance procedures

Maintenance of the DASH IV is discussed in the following order:

changing the recorder’s fuses / operating voltage.

cleaning the printhead.

replacing or adjusting the printhead.

replacing a battery pack.

calibrating voltage plug-in modules.

replacement parts.

Changing the fuses / line-voltage setting

The line voltage of your DASH IV has been factory set to your specifica-
tions and should not need adjustment. if you want to change the line
voltage at which the recorder will operate, use the procedure below.

Turn off the recorder, uplug it, and remove its power

cord.

On the recorder’s rear panel, locate the power input
receptacle / voltage selection box.
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17.2

Changing the fuses / line-voltage setting

2  With a small flat-head screwdriver:
8 open the fuse block/voltage selection box.

B this exposes the fuses and the voltage selection
cylinder.

4 To change the recorder’s fuses:
B remove the two fuse-hoiding fixtures from the block.

B replace both fuses with fuses appropriate to the
voltage that will be powering the recorder:

= two | A 250V fuses for operation at 220 VAC,
« two 2A 250V fuses for operation at 1 20VAC,

changing fuses ! line voitage
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Changing the fuses / line-voltage setting

85  To change the recorder’s line-voltage setting:

M remove the cylindrical voltage indicator from
the voltage selection box.

N orient the indicator to match the operating voltage
that you are selecting: [00VAC, [20VAC, 220VAC,
or 240VAC.

E reinsert the veltage indicator.

M  close the voltage selection box.

»
(3

amm
Cd
(us"

17.3

Cleaning the printhead

For best performance, the print elements of the DASH [V's printhead must
- be kept free of any debris or residue buildup. Cleaning the printhead refers
to cleaning the hairline row of print elements that can be seen running
across the bottom of the printhead.

cleaning the printhead
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Cleaning the printhead

Printheads must be cleaned on a regular basis according to the following

schedule;

If your application primarily trends to speeds slower than
5 mm/second, clean the printhead every time you load the
recorder with a new roll of chart paper.

If your application primarily trends to speeds higher than
5 mm/second, clean the printhead every ten rolls of chart

paper.

Use the procedure below to clean the DASH {V's printhead.

2

Turn off the DASH IV.

Press the paper-chamber door release to open

the paper chamber door.

M  Note that the printhead is attached to the
printhead plate mounted to the
underside of the paper-chamber door.

»— printhead

B ikl
attoHy
@

QONTAIMA 0O
REFC-MED, IN
MADE 1 UBR

WARFENG FOR CONTRAZED
PROTECTION AGARIAT 0K

OF FeRE, FEPLACE CHLY ¥R
BAME TYPE A FRTIEI OF FullE

PAHOKE: FEBK OF EXPLOBION
1 UBED IN e PRIBEE OF
FLAMMATS S ANGEDE TS

. 0

o]

WTHITY

e s—Je
are

i%ma—'ﬂ

17-4

cleaning the printhead



173

Cleaning the printhead

3  Locate the hairline row of print elements on
the printhead,

hairline row of print elements

4  Wet a clean, lint-free cloth or cotton swab with
isopropyl alcohol.

5 Run the cloth or swab beneath the printhead
repeatedly as necessary to remove any residue
that may be present.

e

M This complete’s the printhead cieaning process.

17.4

Replacing or adjusting the printhead

The DASH IV's printhead is attached to the printhead plate on the under
side of the paper chamber door.The printhead is extremely reliable and
would only require adjustment or replacement in rare instances.
Use the procedure below to replace or adjust the DASH IV's printhead.

1 Turn off and unplug the DASH V.

2 Press the paperchamber door release to open
the paper chamber door.

3 Locate the printhead plate and the printhead on
the underside of the papernchamber door.

printhead replacement | adjustment




17.4

Replacing or adjusting the printhead

4  Remove the two Phillips-head screws and the eccentric
nuts that secure the printhead plate with the attached
printhead to the door

# When the printhead plate is taken off, two Philfips-
head screws, their associated eccentric nuts, and
three printhead springs are removed.

B Ensure that the screws, nuts, and springs are
retained and set aside for later reuse in the
reassembly process.

B To simplify the reassembly, keep the removed
hardware within easy reach.

- ———
-, ! .y,

------

3 /
[ % 1 !
| i /
N NS
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17.4

Replacing or adjusting the printhead

5 Completely detach the printhead plate by unplugging
the ribbon cable that attaches to the printhead.

6 Remove the two Phillips-head screws and the associated
washers that attach the printhead retainer to the
printhead plate.

W Set the printhead retainer and its screws aside.

'v" ‘s. f‘ \‘
i \l .l' Y
LR ~ AN
L] h % ¥
\\ @ \J /,.

7 On the rear of the printhead plate, remove the two
slot-headed screws and the associated washers that
secure the printhead to the plate.

®  See the Hlustration at the top of the next page.

printhead replacement | adjustment
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Replacing or adjusting the printhead

4
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8  Set the removed printhead aside.

¢  Attach the replacement printhead to the printhead
plate using the screws and washers removed in step 7.

10 Reattach the printhead retainer using the screws and
washers removed in step 6.

il Reattach the printhead ribbon cable to its receptacle
on the printhead.

12 Position the printhead plate on the underside of
the paper-chamber door.

printhead replacement | adjustment
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Replacing or adjusting the printhead

i3 Insert each of the three printhead springs between
the rear of the printhead and the paper-chamber door

N Recesses are provided for the springs on the rear
of the printhead plate and the underside of the
paper chamber door

¥ A pair of needle-nosed pliers helps to simplify
inserting the springs.

-~ -
N

14 HMold the printhead plate in place against the underside
of the paper chamber door keeping the springs under
tension,

I5 Insert and Slightly tighten the two Phillips-head screws
that secure the printhead plate to the paper-chamber
door.

printhead replacement [ adjustment
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174

Replacing or adjusting the printhead

14 Horizontally align the thermal print elements of the
new printhead with the crest of the printhead platen.

B Tighten or loosen the two Phillips-head screws
that secure the printhead plate to the underside
of the paper-chamber door.

M As the screws are adjusted, the movement of the
eccentric nuts affects the alignment of the thermal
printing elements.

3 3
| |
n -

H
! !

EJS | EI | &

B As shown below, *“aligning the printhead” means
horizontally adjusting the hairline row of print
elements along the crest of the printhead platen.

printhead, side view

print slements
crest
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printhead replacement | adjustment

printhead platen
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17.5

Replacing a battery pack

{  Turn off and unplug the DASH IV.
2 Turn the recorder bottom up.

3 Remove the four Phillips-head screws that secure the
battery retaining plate.

W Set the screws and the retaining plate aside.

4 t

©

N /:;
o C
o B O

4  Remove the battery from the open compartment.

5  Unplug the connector that runs from the battery
and attaches the battery to an interna! harness.

M  Set the old battery aside.

# See the Hllustration on the next page.

replacing a battery pack 17-11



17.5

Replacing a battery pack

L+l

_© : ©_

6  Plug the new battery pack into the battery connector.

T  Place the connected battey pack into the battery
compartment.

8 Position the battery cover plate over the battery pack
and secure the plate with the four screws removed in

step 3.

#  This completes the battery replacement procedure.

replacing a battery pack
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17.6

Calibrating DASH IV voltage plug-in modules

calibrating voltage modules

Use the procedure on the procedure below to calibrate any of the
recorder’s optional voltage plug-in modules.

Calibrate the DASH 1V system.

B Use the procedure given in paragraph 6.3.11,

“Calibrating Individual channels with the DASH IV's

built-in precision voltage references.”

¥ Remove the calibration cable when the procedure

is complete.
Turn the recorder off.
Insert and screw down each plug-in module.
Turn the recorder on.
Run signals into the recorder.
Select a 10cm grid format by:
B pressing the front-panel [MODE] key.
B pressing the soft key above “RUN CHART |.”
Select and ground a channel.

B Use the procedure given in paragraph 6.3.3,
“Grounding individual waveform channels.”

Set the grounded baseline to the right edge of the
chart.

# Use the procedure given In paragraph 6.3.4,
“Positioning a waveform’s zero baseline.”

Apply zero voits or switch from ground to DC and
short the signal at the plug-in module.

17-13



17.6

Calibrating DASH 1V voltage plug-in modules

10 Using the ZERO potentiometer on the front-panel
of the plug-in, position the signal at the right edge
of the chart.

It Apply a known DC signal.

12  Set the chart sensitivity to the appropriate full-scale
range.

M  Use the procedure given in paragraph 6.3.1,
“Selecting the voltage sensitivity of the chart.”

I3 Adjust the GAIN potentiometer on the front-panel

of the plug-in for the full-scale output (left edge of
the chart).
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[A] [B], [C] insta-speed keys 3-2 - 3.4
AC input current rating 1.6

AC input hypot breakdown {-5

AC input leakage current .5

ADC resolution  |-10

A/D sample rate  |.5

amplitude resolution. 1-8

amplitude scaling factor, selecting a real-time  6-20 - 6.23
AND / OR trigger groups 7-1,7-4-7-7
annotation, alphanumeric  |-2
anniotation buffers 1.7, 5.1

[ARM] key 8-16

ARM indicator light 8-16

AUTOID 5-7

auto-rearming 8-13

auto-triggering 8-13

autotrig parameter 8-15

banana jack inputs  QS-3

bandwidth, nominal {-7

baseline drift with temperature 1-4
baseline drift with time  [.4

baseline, zero, positioning a waveform’s  6-11 - 6-13
battery charge time 1-6

battery life 1-6

battery pack, replacing |7-F1, 1712
baud rate 1-7,11-4, I1.5

bridge module, P-DC, using  15-1 « 15210
buffers, annotation .7

CAL BNC 6-31,6-32

calibrating individual channels 6-31 - 6-33
calibrating voltage plug-in modules [7-13 - {7-14
calibration accuracy 1.4

calibration, chart .3

calibration stability with temperature |-
calibration stability with time 1.4

index-1



CAPTURE CONTROL 8-3,8-13

center triggers 8-10

channel identification |-8

channels, individual, calibrating  6-31 - 6-33
CHANNEL STATUS parameter 16-1,16-2, 16-4
CHANNEL STATUS REPORT  16-4

chart formats, selecting for data-capture playback 9-9 - 9-12
chart speed accuracy |-5

chart speed, data logger, setting  3-5

chart speeds  3-1 - 3-7

chart speed, setting with [SPD] key 3-4
chart width -9

CMR (IMR) {-4

clock, real-time  1-9

clock, system, setting 11-3

common mode voltage 1-4

computer, host, interfaces 1.7, 114 - 11-6
current shunt input module .13
CHANGE EVENTS setup 4-3,4-13 - 4-15
CHANGE GRID setup 4-1, 4-2, 4-4 - 4-10
CHANGE T-MARKS setup 4-3

CHANGE WAVE setup 4-3,4-11,4-12
channel ID numbers, printing  5-6, 5-7
channels, waveform, grounding  6-10

data capture 8-1 -8-16

data capture, about 8-1,8-2

data capture archive to floppy 1-6

data capture memory |-6

data capture methods 8-1,8-12 - 8-14

data capture option 1-7

data capture, optional  1-3

data capture playback, selecting a chart format for 9-9 . 9.i2
data capture plyback, selecting a destination 9-12,9-13
data capture playback, selecting timebase 8.5 - 8-8

data capture rearm time [-6

data-capture record file format  14.2, 14-3

data-capture record items, data description 14-4 - 14-12
data capture record playback, expanding/compressing  9-7 - 9-9
data capture record, selecting all or part  9-4 - 9-7

data capture record sizes 8-2, 8-8,8-9

data capture records, multi-stacking 8-13,8-15,8-16

index-2



data capture setups 8-2-8

data captures, stacked {-6

data capture window and trigger placement 8-10.8-12
data conversion [ signal processing |-10

data description, data-capture record items  14-4 - 14-12
data logger chart speed, setting 3-3

data logger recording 1-10,3-5

data playback 9-1 - 9-13

data playback time bases 8-2

data words, waveform 14-13

DC-65 8-1,8-2,8-12

DCblock 6-24, 6-26

DC bridge input module  1-14

DC input min/max  1-6

default chart, |-plot example 4-18

default chart, |-wievts example 4-19

default chart, 2-plot example 4-20

default chart, 4-plot example  4-21

default charts, selecting a layout  4-16 - 4.21
DEFAULT CHARTS setup 4-4,4-16 - 4-21

default text, printing in annotation buffers  4-15,4-16
DEFAULT TEXT setup 4-4,4-15,4-16

DELETE FILE parameter 10-8, 10-9

deleting files from diskette 10-8,10-9

description, DASH IV -] - -3

door, paper chamber QS-2

differentiation processing, DSP using  6-29 - 6.31
digital signal processing 1-|

dimensions 1-10

disk drive 1-9,10-]

diskette, deleting files from 10-8, [0-9

diskette, recalling a recorder setup from 10-5, {0-6
diskette, renaming files on  10-7, 10-8

diskette, saving a recorder setup to  10-4, 10-5
diskettes, formatting 10-9

diskettes, input/output functions when using 10-1 - 10-10
DISK /O 10-1 - 10-10

DISK O menu flow  10-2

display, front panel  1-10

drift, baseline, with time  1-4

drift, cold start  1-4

DSP differentiation processing, using 6-29 - 6-31
DSP integration processing, , using 6-24 - 6-29
DUAL SPEED recording mode 12-1 - 12-10

DUAL SPEED recording mode menu flow  12-2
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dual speed recording  £-10, 12-1 - [2-10
dual-speed recording, timed, setting up  12-1 - 12-6
dual-speed recording, triggered, setting up  12-7 - 12-10

editing text buffers 5-2 - 5-4

[EDIT] key 5-1-35-7

encoder wheel 4-5 - 4-7, 5-4,6-12, 6-13

end triggers  B-10

engineering units, converting voltage data to  6-16 - 6-20
event markers, chart location, selecting 4-13, 4-14
event markers, enabling 4-13,4-14

event markers, internal  |-7

event markers, selecting a global style 4-14,4-15
[EVNT] key, using 16-8

expanding/compress data capture record playback 9.7 - 9.9
external motor-clock source, referencing  3-6, 3-7
external triggers 7-1 - 7-3

[FEED] key 168

filters, signal, using 6-14 - 6-16

filter, user selectable -5

filter, user selectable range 1.5

filter, user selectable response 1.5

files, deleting from diskette 10-8, 10-9
files, renaming on diskette 10-7, 10-8
fixed-speed keys 3-1,3.2

floppy operation 14-]

format, data-capture record file 14-2, 14-3
formats, chart, selecting for data-capture playback 9-9 - 9-12
formats, custom recording -7

formatting diskettes 10-9,10-10
frequency response -5

front-panel features 2-1,2-2

fuse, values 7-2

fuses, changing 17-1 - 17-3
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GENERAL HELP parameter 16-1 - 16-3
GENERAL STATUS REPORT  16-5, 16-7

GPIB address  [-7,11-5,11-6

GPIB interface, settingup  11-5,11-6

GPIB terminators 11-6

grid choices [-7

grid, custom, setting up  4-1 - 4-21

grid edges, labeling with voltage values 4-8,4-9
grid, layout and location  4-4 - 4.7

grid, metric  6-2

grid setups, accessing 4-1

grid synchronization |-7

grid synchronizing to trilevel timing marks 4-9
grounding waveform channels 6-10

handshaking method, XON/XOFF | 1-4, 11-5
[HELP] key,using 16-1 - 16-7

high voltage input module 1-12

host computer interfaces |-7

host-generated triggers 7.1 -7-3

[ID] key 48

D numbers, channel, printing  5-6, 5-7

impedance, input 1.4

indicators  1-8

input connector 1.4

input coupling  {-4

input impedance |1-4

input, maximum operating 1-4

input, maximum safe |1-4

input/output functions when using diskettes 10-1 - [0-10

input/output, system 11-1-11-8
input range -4
inputtype 1-4

insta-speed keys 3-2 - 3-4
insta-speed keys, programming 3-3,3-4
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integration processing, DSP, using  6-24 - 6-29
interface, GPIB, settingup  11-5,11-6
interface, R$232, settingup  [i-4,11-5
interfaces, host computer -7

fevel reset 6-24, 6-28

line voltage, setting 17-1 - 173
loading roll thermal paper QS-3
low-pass filter 6-14,6-13

maintenance 17-1-17-13

manual reset 6é-24

manual triggers 7-1 - 7.3

mean filter 6-13

memory, data capture 1.6

modes, operating  |-4

MODIFY CHART setups  4-} - 4-21

MODIFY WINDOW parameter 9-2, 94 - 9-7
modules, plug-in, optional {-3

monitor, front-panel |-}

motor clock source, external, referencing  3-6, 3-7
MOTOR SOURCE menu  3-6,3-7

multi-capture 8-15,8-16

multi-stacking data capture records 8-13,8-15,8-16

noise, intrinsic 14
nonlinearity 1-5

notch filter (50Hz) 6-14
notch filter (60Hz) 6-14
numeric reporting 6-16 - 6-20
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offset, baseline -4

on-demand annotation buffer 5-1
on-demand text buffer, printing 5-5
operating temperaturg -6

pack, battery, replacing 17-11,17-12

paper chamber door QS-2

paper, roll thermal, loading  QS-3

paper type and size 1-9

peak-to-peak recording mode 69

penup /down 4-11

percentage triggers 8-10

PI-DC bridge module, description [ 5-1 - 15-4

PI-DC bridge module, front-panel controls  15-4 - 15-8
PI-DC bridge module, selection switch settings 15-4, {5-6
PI-DC bridge module, transducer input connector 15-2
PI-DC bridge module, using  §5-1 - 15-10

PI-DC bridge type, selecting 15-6, 15.7

PI-DC excitation voltage, selecting  15-5

PI-DC full-scale sensitivity  15-9, 15410

PL-DC shunt calibration  15-8, 15-9

pin tables, rear-panel connections 2.3, 2-4

playback 1.3

playback, data  9-1 - 9-13

playback, data-capture record, expanding/compressing  9-7 - 9-9
playback, data-capture, selecting time base 8-5 - 8-8
playback, data menu flow  9-3

playback destination, selecting 9-12,9-13

playback magnifications 1.7

playback, selecting a chart format for 9.9 . 9-12
playback time base vs sample rate B-6

plug-in modules, voitage, calibrating  17-13, 17-14
plug-in modules, optional 111 - |-14

power rating |-6

print elements, aligning 17-10

printhead, cleaning 17-3 - 175

printhead, location {7-4

printhead, print elements, hairline row of 17-3
printhead, replacing or adjusting 17-5 - {7-10
printhead springs, inserting 17-9
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rear panel QS-1

rear-pane] connections |-|

rear-panel features 2-2,2-3

recalling a recorder setup from diskette 10-5, 106
RECALL SETUP parameter 10-5, 10-6

recording method |-8

record, data capture, selecting all or part  9-4 - 9-7
record format, data capture  14-1 - [4-13

record items, data-capture, data description for [4-4 - 1412
recorder setup, recalling from diskette 10-5, 10-6
recorder setup, saving to diskette 10-4, 10-5
recorder setup, settings that make 10-3

record, playback, selecting a chart format for  9-9 - 9-12
record sizes, data capture 8-2, 8-8,8-9

record sizes / trigger window |-B

RECORD STATUS 8-3

rectify signal voltage 6-28

reference values, setting trigger 7-7,7-8

relative humidity, operational 16

remote start/stop |-9

RENAME FILE parameter 10-7, 10-8

reporting, signal conditioner, enabling or suppressing 4-12
resolution, ADC  |-10

resolution, amplitude 1.8

resolution, time base 1.9

RMS accuracy 1-5

RMS crest factor |-5

RMS recording mode, selecting  6-9

roll thermal paper QS-2

roll thermal paper, loading QS-3

RS232 D-shell connector pin table 2-3

RS232 interface, settingup  11-4, 11-5
[RUN/HALT] key 12-10, 16-8

sample rates {-8
saving a recorder setup to diskette 10-4, 10-5
SAVE SETUP parameter [0-3 - [0-3

_scaling factor, amplitude, selecting a real-time  6-20 - 6-23

sensitivity, voltage, selecting chart  6-7, 6-8
sensitivity, in previous DASH [V versions 6.1
SET DEVICE parameter 9-2,9-13

SET FORMAT parameter 9-2,9-11

_ index-8



SET MAGNIF parameter 9-2, 9-8,9-9

SET RATE parameter 8-3

SET TRIGGER parameter 8-3

SETUP CAPTURE menu flow 8-4,8.5

SETUP CAPTURE parameter 8-3 - 8-16,9-4
SETUP CHART parameter 12-6,12-10

SETUP DURATION parameter 12-5, 12-8, 12-9
SETUP PLAYBACK 9-1 - 9.13

SETUP SPEEDS parameter (2-4, 12-8

setups, recorder, saved to diskette 10-3
SETUPTRIGGER parameter 7-| -7-8
SETUPTRIGGER menu flow 7-2

SET WINDOW parameter  8-3, 8-8, 8-9
SHUNT CAL switch  [5-1

signal conditioner reporting, enabling or suppressing 4-12
signal conditioning, built-in  1-2

signal filters, using é-14 - 6-16

single capture 8-13

single capture wiplayback 8-14

signal input connections QS-3

software, system, upgrade, performing 11-7, 1.8
[SPD] key, setting chart speed with 3-4
specifications, basic system -4 - |-10

speed controls  3-1 - 3-7

speed keys, fixed 3-1,3-2

speeds, real-time  [-9

start/stop remote -9

start triggers 8-10

storage temperature 1-6

synchronizing the grid to timing marks 4-9,4-10
SYSTEM CAL parameter 6-32

system clock, setting 11-3

SYSTEM HO menuflow 11-2

system log |-8

system software upgrade, performing  1i-7,11.8
SYSTEM STATUS parameter 16-1,16.-5 - 16-7

temperature, operating  1-6
temperature, storage |-6

text, adding to the chart 5-1 - 5-7
text buffer, on-demand  5-I
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text buffer, on-demand, printing  5-5

text buffers, editing 5-2 - 5-4

text buffers, enabling or suppressing 5-2

text buffers, positioning on the chart 5-4

thermal paper,roll  QS-2

thermal paper, roll, loading  Q5-3

thermocouple input module 1-11, 1-12

time base resolution 1-9

time bases 1-6

time bases, data playback 8-2

time base, selecting data-capture playback 8-5 - 8.8
timed and triggered dual-speed recording 12-1
timed dual-speed recording, settingup  12-1 - 12-6
timed recording 1-10

TIMED START recording mode, using  13-1 - 13-3
TIMER START parameter |3-]

time speeds -7

timing marks, trilevel 1-9

triggered dual-speed recording, setting up  12-7 - [2-10
triggering, basic 1-10

trigger groups 7-4 - 7-7

trigger locations 8-11

trigger reference values, setting 7-7

triggers, center 8-10

triggers, end 8-10

trigger sources, combining into trigger groups 7-4 - 7-7
trigger sources, turpingon  7-2,7-3

triggers, setting up and enabling 7-1 - 7.8

triggers, percentage  8-10

triggers, start  8-10

trigger window [ record sizes 1-8

trigger/window relationship  8-10 - 8-12

upgrade, system software, performing 11.7,11-8
USER SCALING parameter 6-17 - 6-20

UTILTY D-shell 3-6

UTILITY D.shell connector pin table 2-4
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vibration, operational |-6

voltage, common mode | -4

voltage data, converting to engineering units  6-16 - 6-20
voltage plug-in modules, calibrating  17-12,17-13

voltage references, internal, precision  6-31,6-32

voltage selection box  QS-1,17-2,17-3

voltage selection cylinder QS-1,17-2,17-3

voltage sensitivity, selecting chart  6-7, 6-8

voltage, signal, rectify 6-28

waveform channels, graunding individual  6-10
waveform data words  [4-13

waveform, maximum viewable size -9
waveform printing, suppressing or enabling 4-11
waveforms, maximum number -9

waveform triggers 7-1

waveform trigger scurces, combining 7-4 - 7.7
weight 1-6

XONXOFF handshaking method [1-4, 11-5
XY plot  9-10, 9-12

zero and gain controls  6-3 - 6-33

zero and gain menu flow 6-4 - 6-6

zero baseline, positioning a waveform’s 6-11 - 6-13

Zero crossing  6-14, 6-26

ZERO menu  QS-5

zero baseline positioning  Q5-5

zero suppression accuracy -5

zero suppression, applying to waveform signals  6-13,6-14
zero suppression range  |-5

[Z/G] key QS-4,6-3 - 6-33
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