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IN PATIENT CARE APPLICATIONS

ISOLATION TRANSFORMER
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MUST BE CONNECTED BETWEEN

POWER SOURCE AND RECORDER
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SECTION |

GENERAL

1.1 SCOPE

This manual describes the Gould 2000 Series Analog
Recorders (Figure 1-1), and provides instructions
for installation, operation, troubleshooting, and
maintenance. Theory of operation and calibration
procedures are also provided. An illustrated parts
breakdown is located in the rear of the manual.

Instructions for preamplifiers which may be used
with these recorders are contained in their own
applicable instruction manuals.

1.2 DESCRIPTION

The 2000 Series is a family of high performance
analog recorders. They are self-contained units
housed in 260mm or 380mm mainframe chassis to
accomodate 2 to 6 isolated recording channels.
Each recording channel incorporates frictionless
feedback sensors for closed loop control of the pen
at high speeds.

Standard to each model are chart speeds of 5, 10,
25, 50, 100, and 200 millimeters per second plus a

INFORMATION

divide by 100 or 60 (as ordered) for each writing
speed. All chart writing speeds are electrically
selected by pushbuttons on the front panel. Two
standard event markers are provided and are located
on the right and left hand margins.

The 2000 Series uses a pressurized ink writing
system, The pressurized inking system uses fast
drying ink which is applied to specially coated
chart paper. The ink is contained in disposable
plastic cartridges which can be replaced in minutes.
Pen motion is rectilinear.

1.3 MODEL NUMBERING SYSTEMS

The model number of the 2000 Series Recorder
designates mounting type, chassis (mainframe) size,
number of recording channels, preamplifier cage
configuration, type of writing system and variations.
The tables on the pages that follow “Specifications”,
and ‘“Supplies and Accessories’’, describe the 2000
Series model numbering systems. Appropriate
recorder outline dimensionals accompany each
model numbering table.

bi1533

FIGURE 1-1 GOULD 2000 SERIES RECORDER
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GENERAL INFORMATION

1.4 SPECIFICATIONS

a. General
Number of AnalogChannels . .. ........ .. it Two to Six {Depending upon Model Numl;er).
Number of Event MarkerChannels . . ......... ... vt Left & Right Margin. Additional are Optional.
Channel Span ... ...c.v ittt 50 or 100 mm (Depending ubon Model Number).
Trace Presentation . ... ... vt unt it i e e Rectilinear
Trace Width ... i i i i i it et s 0.01 inch nominal at 5Bmm/sec chart speed.
Marking Method . .. ...ttt et e e e e Pressured ink.
Marking Fluid Capacity ..................... One or two one-ounce replaceable throw away cartridges
(sufficient for one year under normal operation).
ChartSpeeds . .......... .. 5,10,25,50,100, and 200 mm/sec plus divide by 60 or 100.
Chart Speed ACCUIaCY ..ottt rie it i e i e £0.6% synchronous with line frequency.
Chart Length ... .t e it e ittt et b it e 275 feet (83 meters)
ChartWidth . ... ... .. i i e I 250mm and 380mm
DivisionsperChannel . ... . ... ... i e 50 Divisions on 50 mm Channels
100 Divisions on 100 mm Channels
Time Lines T Every mm, accentuated at 5 and 100mm.
Chart Travel Direction . . ... .ot i e ettt it e ey Top to Bottom
Paper DisCharge . ... i e e e e e Front
Chart Wander . .. .o e e s s et et it et e e e i + 0.25 mm
Operating Temperature Range . ..........o ittt iirenneneennses 0° to +50°C (+32° to +122°F)
Storage Temperature Range ... .. cu vt i n it i et ein s -40° to +70°C (-40° to +158°F)
HUmMIdity oo i e e e e et e e 95% at 32°C (+90° F) Non-Condensing
Vibrationand Shock . ...... ... i Standard Commercial Practice.
Principle Dimensions .............................. Refer to Outline Dimensions (Following Model

Numbering System Tables).
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GENERAL INFORMATION

1.4 SPECIFICATIONS (Cont'd)

b. Electrical

Input Circuit . .. ..ot i s Single ended, floating (Phone jack or preamp connector)
Input Impedance . ..........c.ciiiiiiiiirarananan 100K ohms +1% (Recorder without Preamplifiers)
INPUE SIgNAl . ..ot et e e +2.5V for full scale deflection of 50,

or 100 mm channels.

Frequency Response ............cciiiinnnnennnns At 100 millimeter amplitude: d-c to 30Hz £1Tmm
At 50 millimeter amplitude: d-c to 50Hz £1mm

At 40 millimeter amplitude: d-c to 60Hz+1mm

At 10 mllllmeter amplitude: d-c to 100Hz £1mm,

3 dB down at 125Hz

Rise Time {(10% to 90% full scale with At 100 millimeter amplitude: less than 8 milliseconds
less than 1% overshoot) ............. e At 50 millimeter amplitude: less that 5 milliseconds
At 40 millimeter amplitude: less than 4 milliseconds

NON-LINEAITLY « . v ot e et ettt et et e it e ettt £0.35% of full scale

Pen Position Control . ... ... . .. i i e Infinitely adjustable &5 volts d-c.
One per channel.

Maximum Allowable Signal Input Voltage

toAvoidDamage . ........coiiiinninaiin... 450 volts dc or peak ac (recorder without preamplifiers).
Maximum Safe Common Mode Voltage . ....... ..o 500 volts dc or peak ac.
Common Mode Rejection Ratio ................. 60 dB at 60Hz (R_= 1 kilohm, without preamplifiers).
80 dB at dc (Rs = 1 kilohm, without preamplifiers)
Signal Limiters .. ... ... i i e e Built-in adjustable electronic and mechanical
Zero-Line Instability (Drift) After ................ccvvvuvenen......£0.1% of full scale for 24 hours
1B MINUtE Warm-Up .. e e e e e e e +0.025% of full scale per © C

10.10% of full scale for £10% line voltage change

Gain Instability ... .. e e e e +0.1% of reading for 24 hours
: "~ 40.05% of reading per° C
+0.05% of reading for £10% line voltage change

Remote Chart Drive Start/Stop
(Standard on all Recorders) .............ccvvvviinn... Actuated by an external switch closure at any
preselected chart speed.

Internal Timer (Standard on all

Recorders) ..........cc i, Produces 10 millisecond duration pulses at programmable
repetition rates depending upon line frequency as follows:
Line Frequency Programmable Repetition Rates
50 or 60 Hz 0.1, 1, 10 and 100 second; 0.01, 0.1 and 1 minute
400 Hz 0.1, 1 and 10 second; 0.001, 0.01 and 0.1 minute
Power Consumption . ..........c.cooviiivnean. 50 to 60Hz: 160V A +50V A per channel (100W+41W per

channel) 400Hz: 300VA +50VA per channel (200W+41 W per channel).
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GENERAL INFORMATION

1.5 SUPPLIES AND ACCESSORIES
a. Supplies

Chart Paper (All Models)
High Contrast, Kromekote (275 feet) 1 mm time line

2400 Series - 250 mm wide

2-100 mm channels . ... . e e 11-2923-34
1-100 mm channel, 2-80 mmchannels . ............. .0t 11-2933-30
450 MM Channels . ...t i e 11-2943-30
2-100 mm channels, Semi-Perforated .. ...........0 i 11-2923-301
1-100 mm channel, 2-50 mm channels, Semi-Perforated ..................... 11-2933-300
4-50 mm channels, Semi-Perforated .. ...........cv i, 11-2943-300
2600 Series - 380 mm wide {15 inches)
3-100mmchannels .. ... .. 11-2933-31
1-100 mm channel, 4-50 mmchannels ..............ou e 11-2953-30
6-560 mm channels, Semi-Perforated .. ......... ..., 11-2963-300
Drive Amplifier Extender Card . . .......iti it e 887526
Analog Pen (Includes ink tube, lapping paper, and pen pressure adjustment wrench.). . ....... 11-2823-42
Event Marker Pen . ... .. 267884-5
Ink Cartridge (10z) . .. ..ot 11-2730-01
Pen Pressure Adjustment-Wrench .. ... ..t 1-120922-18
Band, Penmotor . .. ... e 684999
GramM GaGE . ottt e e 240610-910

Tube Replacement Tool . . ... ..t e e e e 267528

b. Accessories

Starter Kits
All starter kits include 12 rolls of high contrast chart paper, gram gage, one analog pen, lapping paper and
pen pressure adjustment wrench. Below are starter kit model numbers.

1-100 mm and 2-50 mm channels . . .. ..o et e e e e e 11-6250-03
4-50mmchannels ... ... 11-6250-04
2-100 mm channels . ... o 11-6250-05
6-50 mm channels, Semi-Perforated .. ............. v 11-6250-10
3100 mm channels ... .. 11-6250-11
1-100 mm and 4-50 mmchannels. . ..........cu .. PR 11-6250-12
1-100 mm and 2-50 mm channels, semi-perforated ...............couvuro... 11-6250-16
4-50 mm channels, semi-perforated .. ..............iieiier 11-6250-17
2-100 mm channels, semi-perforated . ............ouuuurn 11-6250-18
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GENERAL INFORMATION

Rack Mounting Kits (For Conversion of Portable Units)

2400 Series WithOUt Preamps ... ..o vt ii i ie e it 11-1202-11
2400 Series With 2 Preamp Cag8 . . oot vt ine i ae it 11-1202-12
2400 Series With 4 Preamp Cage . ..« oot vt i ene it aeiinn e anensaensanns 11-1202-13
2600 Series WithOUT Preamps . .. v oot i i et aaaae s anas 11-1202-15
Mobile Carts
2400 Series (250 MM Chassis) .. ..o it i s 11-6405-01
Chart Takeups |
2400 Series (250 MM Chassis) .. .. cvvn it icaas e 11-6402-11
2600 Series (380 MM Chassis ) . ..« v vt et 11-6402-12
Interchannel Event Marker (without harness) .. ............ ... ...\ e e 887181
2400 Series (WIith harness) . .. .. v vttt ien et aeieaiae oo aaeeasieenas 11-2123-35
2600 Series (WIth harness) . ... ...ttt ia i e 11-2123-36
Blank Preamp Module ... ... .ot 13-4615-09
Preamp Panel Assembly, Blank .. ... ..o [P 887005
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TABLE 1-1

GENERAL INFORMATION

2400 SERIES MODEL NUMBERING SYSTEM

MODEL NUMBER

CODE DESCRIPTION

2007 — XXXX — XX
T 7

Operating Voltages

00 115V * 10%, 60Hz, divide by 100 chart speeds
04 115V * 10%, 400 Hz, divide by 100 chart speeds
05 115V * 10%, 50Hz, divide by 100 chart speeds
06 230V T 10%, 50Hz, divide by 100 chart speeds
10 116V * 10%, 60Hz, divide by 60 chart speeds

14 115V * 10%, 400 Hz, divide by 60 chart speeds
16 115V * 10%, 50 Hz, divide by 60 chart speeds
16 230V * 10%, 50Hz, divide by 60 chart speeds

Type of Mounting and Preamplifier Cage Configuration

00 Portable case for recorder only

02 Portable case & two-preamp cage

04 Portable case & four-preamp cage

10 Rack mounting kit & shipping frame for recorder only

12 Rack mounting kit, two-preamp cage & shipping frame

14  Rack mounting kit, four-preamp cage & shipping frame

20 Rack mounting kit & vertical cabinet for recorder only

22 Rack mounting kit, two-preamp cage & vertical cabinet

24  Rack mounting kit, four-preamp cage & vertical cabinet

30 Rack mounting kit, shipping frame & 500uA power kit for recorder only
32  Rack mounting kit, two-preamp cage, shipping frame, & 500uA power kit
34  Rack mounting kit, four-preamp cage, shipping frame, & 500uA power kit
40  Rack mounting kit, vertical cabinet & 500uA power kit for recorder only
42  Rack mounting kit, two-preamp cage, vertical cabinet & 500uA power kit
44  Rack mounting kit, four-preamp cage, vertical cabinet & 500uA power kit
50 Rack mounting kit, shipping frame & 30uA power kit for recorder only
52  Rack mounting kit, two-preamp cage, shipping frame & 30uA power kit
54 Rack mounting kit, four-preamp cage, shipping frame & 30uA power kit
60  Rack mounting kit, vertical cabinet & 30uA power kit for recorder only
62 Rack mounting kit, two-preamp cage, vertical cabinet & 30uA power kit
64  Rack mounting kit, four-preamp cage, vertical cabinet & 30uA power kit
70  Rack mounting kit, recorder only

72  Rack mounting kit, two-preamp cage

74  Rack mounting kit, four-preamp cage

Number of Channels

42  Two 100 millimeter channels, chassis asm., drive amps & timer

43  One 100 millimeter channel, two 50 millimeter channels, chassis asm.,
drive amps & timer

44  Four 50 millimeter channels, chassis asm., drive amps & timer
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TABLE 1-2

GENERAL INFORMATION

2600 SERIES MODEL NUMBERING

MODEL NUMBER

2007 - XXXX -
]

XX

%

00
04
05
06
10
14
16
16

Operating Voltages

115V +10%, 60Hz, divide by 100 chart speeds
115V +10%, 400Hz, divide by 100 chart speeds
115V +10%, 50Hz, divide by 100 chart speeds
230V +10%, 50Hz, divide by 100 chart speeds
115V +10%, 60Hz, divide by 60 chart speeds
115V +10%, 400Hz, divide by 60 chart speeds
115V +10%, 50Hz, divide by 60 chart speeds
230V +10%, 50Hz, divide by 60 chart speeds

00
04
06

10
18

20
28

30

38

40

48

50

58

60

68

70
78

Type of Mounting and Preamplifier Cage and Frame Configuration

Portable case for recorder only

Portable case and four preamp cage (for 3-100mm channel recorder only)
Portable case and six preamp cage {for 1-100mm & 4-50 mm channel
recorder and 6-560 mm channel recorders oniy)}

Rack mounting kit and shipping frame for recorder only

Rack mounting kit, 8 channel preamp frame for 4600 Series preamps
and shipping frame

Rack mounting kit and vertical cabinet for recorder only

Rack mounting kit, 8 channe} preamp frame for 4600 Series preamps
and vertical cabinet

Rack mounting kit, shipping frame and 500 microampere power kit for
recorder only ‘

Rack mounting kit, 8 channel preamp frame for 4600 Series preamps,
shipping frame and 500 microampere power kit

Rack mounting kit, vertical cabient and 5600 microampere power kit
for recorder only

Rack mounting kit, 8 channel preamp frame for 4600 Series preamps,
vertical cabinet and 500 microampere power kit

Rack mounting kit, shipping frame and 30 microampere isolated power kit
for recorder only

Rack mounting kit, 8 channel preamp frame for 4600 Series preamps,
shipping frame and 30 microampere isolated power kit

Rack mounting kit, vertical cabient and 30 microampere isolated power
kit for recorder only

Rack mounting kit, 8 channel preamp frame for 4600 Series preamps,
vertical cabinet and 30 microampere isolated power Kit

Rack mounting kit, recorder only

Rack mounting kit, 8 cahnnel preamp frame for 4600 Series preamps

63
65

66

Number of Channels

Three 100 millimeter channels, chassis assembly, drive amplifiers and timer
One 100 millimeter channet, four 50 millimeter channels, chassis assembly,
drive amplifiers and timer ‘

Six 50 millimeter channels, chassis assembly, drive amplifiers and timer
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FIGURE 1-7 OUTLINE DIMENSIONS - 2600 SERIES WITH 3 PREAMPS
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SECTION I

INSTALLATION

2.1 GENERAL

This section contains information necessary to put
the recorder into service, including installation of
optional equipment.

2.2 SERVICE UPON RECEIPT

Before making signal connections and applving
power to the recorder, the following service must
be performed:

1. Remove sheet of chart paper from under pens
and load roll of chart paper as described in
Section V1.

2. Turn ON all ink solenoid valves. These are
located behind the pen access cover. Raise
cover by pulling out on bottom and sliding
back into recorder. Turn on ink cartridges.

3. Remove top access cover and check ink
supply. Ink cartridge(s) should be near full.
Cover is removed pushing back with palm of
hand, then lifting up.

4. Make sure POWER pushbutton is released
(OFF).

. el
e

DRIVE AMP — CHANNEL 4 DRIVE AMP — CHANNEL 3

DRIVE AMP — CHANNEL 2

2.3 LINE VOLTAGE REQUIREMENTS

The last digit of the model number designates line
voltage and frequency. Listed below are last digit
of model number and line voltage and frequency
required.

DIGIT LINE VOLTAGE & FREQUENCY

0 115 vac @ 60 Hz
4 115 vac @ 400 Hz
5 115 vac @ 50 Hz
6

230 vac @ 50 Hz

2.4 ANALOG SIGNAL CONNECTIONS
a. Without Preamplifiers

On recorders not supplied with preamplifiers, signal
input connections are made directly to pen drive
amplifiers. Two phone jacks are provided on each
drive amplifier. They are located on the rear of the
recorder. (Figure 2-1 represents only the Signal In-
put Jacks (Drive Amp — Channel 1, etc.). Monitor
Jacks are located directly above the Signal Input
Jacks.) Use shielded cable (Belden 8422 or equal).
Tip is high; ring is low; barrel is common.

DRIVE AMP — CHANNEL 1

hit634

il

FIGURE 2-1. SIGNAL INPUT CONNECTIONS



b. With Preamplifiers

On recorders supplied with preamplifiers, signal
input connections are made via a connector located
in the preamplifier cage. Refer to applicable
preamplifier manual for their signal  input
connections.

25 EVENT MARKER INPUTS

a. Standard Event Markers

Left and right markers are standard. Actuation is
made by momentary switches on front panel or

externally via the terminal strip located on
recorder rear panel. External actuation may be

OPTIONAL EVENT
CONTACT CLOSURE

RH EVENT
CONTACT CLOSURE

RH EVENT TTL INPUT

INSTALLATION

made by contact closure or TTL signal input. Refef
to Figure 2-2 for connections.

b. Optional Event Markers

Interchannel optional event markers are actuated
by a contact closure via the rear panel terminal
strip. Refer to Figure 2-2 for connections.

2.6 REMOTE CHART DRIVE (Stop/Start)

For remote chart drive operation, remove jumper
between pins 3 and 4 on rear panel terminal strip.
A contact closure across these pins will remote
enable chart drive motor. Refer to Figure 2-2.
Chart SPEED must be preselected.

JUMPER  {REMOVE FOR
REMOTE CONTROL)

CHASSIS GROUND

+18 VDC NOMINAL

_REMOTE CHART DRIVE

LH EVENT TTL INPUT

LH EVENT
CONTACT CLOSURE

bi 1535

FIGURE 2-2. REAR PANEL TERMINAL CONNECTIONS

2.2
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2.7 CHART TAKEUP INSTALLATION 5.

Refer to Figure 2-3, and install the optional chart

takeup as follows:

Disconnect recorder

2. Remove case from recorder as described in

Section VI.

3. Remove plastic caps covering slots in front

panel,

INSTALLATION

Slide pulley onto drive roll shaft, and secure
with cotter pin,

6. Position drive belt over pulley.
from power source. 7. Reinstall case.
2.8 RACK MOUNTING KITS
A list of rack mounting kits for all 2000 series re-

corders is found in Section I. Installation instruc-
tions are included with each kit.

4. Position chart takeup on front panel with

drive belt on left side.

Secure with screws and

lockwashers.
\/ PLASTIC CAP
LOCATION
SCOREW 1LOCK WASHER
PRESSURE ROLLER 0 '
SHAFT
\ ¢ CHART TAKE~UP
“ }
\\
\\

COTTER PIN
\1

oy

)
S ‘ A y
. < "’\i

: PULLEY

PN // .

u1§1v15 BELT bi1536

FIGURE 2-3. CHART TAKEUP INSTALLATION

2.3



SECTION 111

OPERATION

3.1 GENERAL

This section provides complete instructions for
operation of the recorder. Functional descriptions
of the controls and indicators are provided. If the
recorder is equipped with preamplifiers, refer to
their applicable instruction manuals for operating
instructions. ’

PEN POSITION

3.2 FRONT PANEL CONTROLS & INDICATORS

Figure 3-1 illustrates the front panel controls and in-
dicators. The following list correspends to the items
called out on Figure 3-1.

EVENT’ \" -

Wi}

OEAMM(H

SELECTION
powern <E
INTERLOCK
S Grany = rmuml‘ :
_PULL BAR 'PAPER SUPPLY bi15637

FIGURE 3-1. FRONT PANEL CONTROLS & INDICATORS (TYPICAL)

3.1



CONTROLS

....................

DIVIDE BY 100
{or by 60)

----------------

MARK EVENT

----------------

POSITION

-------------------

PULL BAR INDICATOR

INTERLOCK INDICATOR

3.3 REAR PANEL

Figure 3-2 illustrates the recorder rear panel. The
following list corresponds to the figure.

CONTROL

PREAMP CAGE

................

SIGNAL INPUT

----------------

3.2

OPERATION
DESCRIPTION

Controls AC to recorder. Depress to turn record-
er ON or OFF. POWER lamp illuminates when re-
corder is ON.

Permits selection of six chart speeds and STOP.
When in STOP position chart drive is off, and pens
will not respond to input signals. Depressing any
chart speed button will activate the chart drive at
the selected speed. Chart speeds may be changed
while chart drive is running.

When depressed, chart speeds become 0.05, 0.10,
0.25, 0.50, 1.0, and 2.0 mm/sec (divide by 60
becomes 5, 10, 25, 50, 100, and 200 mm/min.

Two momentary switches permit manual marking
of an event. When left MARK EVENT button is
depressed the left event marker pen will deflect to
the left. When the right MARK EVENT button is
depressed the right event marker pen will deflect to
the left. ‘

NOTE: The EVENT MARKER pens will remgin
deflected until the mark event button is released.

Permits pen positioning anywhere within the
channel.

Pull to gain access to chart paper supply roll.

Lamp illuminates when writing table is not
completely closed or paper supply is exhausted.
Lamp illuminates when POWER switch is
depressed.

Gauge to indicate quantity of chart paper
remaining.

DESCRIPTION
If equipped, houses preamplifiers.

Jacks for signal input direct to drive amplifiers.



TERMINAL STRIP ....

TIMER ..............

ACCESSORY OUTLET ..

CARTRIDGE ON/OFF .

DRIVE AMPLIFIER MONITOR JACKS

i

PREAMPLIF
SIGNAL INP

bi 1638

OPERATION

Refer to Section || for connections,

ON/OFF toggle switch for timed left hand event
marker activation.

Provides ac power for other equipment.
Turns ink supply ON or OFF.
Monitors output of preamplifier (regardless of

chart display). For use on Scope, Meter, Output
panel, etc.

DRIVE AMPLIFIER
MONITOR JACKS

AN

TERMINAL ST

DRIVE AMPLIFIER

SIGNAL |

CARTRIDGE ON/OFF

IMER

™ ACCESSORY
OQUTLET

FIGURE 3-2 REAR PANEL

3.3



3.4 TIMER SETTING

The timer actuates left event markers at
programmed repetition rates. Selection of
repetition rates is made via switch S-104 on the
control board. Set rate as follows:

1. Turn recorder power OFF,

2. Loosen the two screws which secure the
control board and pull out of the recorder.
3.  Set switch positions for desired repetition rate

per Table 3-1.

NOTE: Use switch positions for line frequency
racorder operates on.

4. Replace control board and secure with screws.

5.  Turn recorder power ON.

6. Turn TIMER switch ON. Timer ready for
operation.

3.5 SETUP AND OPERATION

Prepare recorder for operation as follows:

OPERATION

CAUTION: MAKE SURE ALL PROCEDURES
DESCRIBED IN SECTION I, INSTALLATION
HAVE BEEN PERFORMED.

1. Check paper supply level. Make sure ah
adequate supply present for length of time
recorder is to be operated and it is properly

threaded.

2. Make sure chart STOP pushbutton is
depressed.

3. Depress POWER pushbutton. POWER lamp
should illuminate.

4. Depress bmm/sec chart speed pushbutton,
and allow chart to travel about one foot. If no
pen trace is present, refer to Section VI.

5. Set pen to show full scale deflection within
channel limits.

6. Apply input signal to recorder.
Set chart SPEED to that which will best

display signal.

TABLE 3-1. SWITCH SETTINGS VS TIMER REPETITION RATE
FOR VARIOUS POWER LINE FREQUENCIES

REPETITION 60 HZ LINE 50 HZ LINE ' 400 HZ LINE
RATE SW ON SW OFF SW ON SW OFF SW ON SW pFF
0.1 SECOND 2,35 1,4,6,7,8 1,35 | 246,78 3,6 12,4578
1.0 SECOND 2,3,6 1,4,5,7,8 136 | 24578 3,7 1,2,4,5,6,8
10.0 SECONDS | 2,37 | 145,68 1,37 | 24568 3,8 1,2,4,5,6,7
100.0 SECONDS | 2,3,8 1,4,5,6,7 1,38 | 24,5,6,7 - —
0.01 MINUTE | 2,4,6 1,3,5,7,8 1,46 | 23578 K\2}1,7 1,2,3,5,6,8
0.10 MINUTE | 2,4,7 1,3,5,6,8 14,7 | 23568 4,8 123587
1.00 MINUTE 2,4,8 1,3,5,6,7 1,48 | 23567 — i -

3.4



SECTION 1V

THEORY OF OPERATION

4.1 GENERAL

The 2000 Series Recorder is a modular-constructed
unit consisting of a mainframe and analog
recording channels. One of three mainframe sizes is
used depending upon the number of analog
recording channels incorporated. Each mainframe
is identical except for its physical size. Each analog
recording channel is electrically identical. Figure
4-1 illustrates a block diagram of the basic
recorder.

Preamplifiers are optional and are discussed in their
respective instruction manuals.

4.2 MAINFRAME

The mainframe contains a switchboard, control
board, control transformer, chart drive motor and
transmission and event markers.

a. Switchboard

The switchboard is mounted on the left side of the
front panel. It contains the operator controls:

switches for POWER ON/OFF, CHART SPEED
selection, and EVENT marker actuation; and
indicators for POWER ON and INTERLOCK,

The POWER switch is a set-reset pushbutton which
interrupts both phase and neutral sides of the ac
power line.

Chart speed selection is made by depressing one of
six SPEED, a DIVIDE, or STOP pushbutton. The
SPEED and STOP pushbuttons are mechanically
interlocked to reset a previously selected
pushbutton. The DIVIDE is a set/reset pushbutton.
A combination of three transmission solenoids are
activated by the SPEED pushbuttons to obtain the
desired chart speed. Table 4-1 defines chart speed
versus solenoid activation. Each chart speed may-"
be divided by 60 or 100 (depending upon model
number) by depressing the DIVIDE pushbutton.
This activates solenoid L101. The STOP
pushbutton interrupts power to the
motor/transmission via relay K-101 and resets the
SPEED pushbuttons.

When the LEFT or RIGHT MARK EVENT

A Jwg_b_buttgps are depressed, solenpid_s L108 and

TYPICAL OF ALL MAINFRAMES

TYPICAL OF ALL ANALOG
RECORDING CHANNELS ’

TERMINAL BOARD
TB-101
FOR CUSTOMER USE

AC POWER

EVENT
MARKERS

POWER
] ] ] * TRANSFORMERS
’ ' PEN
ZERO
SWITCH : I PEN D
BOARD CONTROL BOARD AMPU&'&’: <
CONTROL Y
4
TRANSFORMER hat——— % | L I\ PENMOTOR
ASSEMBLY
| J SIG
| PREAMPLIFIER  pag———— |NPE¢§
{OPTIONAL)
CHART
PAPER CHART DRIVE DRIVE WRITING TRACE I '
INTERLOCK TRANSMISSION | yore CONTROL Lo _ 4

FIGURE 4-1. BASIC RECORDER BLOCK DIAGRAM
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L 109 respectively are energized activating the left
or right event markers. These are momentary
pushbuttons, and reset when released.

TABLE 4-1.
CHART SPEEDS VS SOLENOID ACTIVATION
CHART SPEED SOLENOID ACTIVATED;
(MM/SEC) L-102 L-103 L-104
5.0 X X
10 X X
25 X X
50 X
100 . X
200

b. Control Board

The control board is mounted in the card cage in
the rear of the recorder. Contained in the control
board are the branch fuses, start/stop relay K-101,
the +5Vdc and +28Vdc power supplies, and
timer,

Fuses are provided to protect each power branch.
Table 4-2 shows fuse and circuit protected.

THEORY OF OPERATION

DPDT relay K 101 controls power to the chart
drive motor, ink solenoids, standard event markers,
and optical couplers located in the pen drive
amplifiers. It is energized when the chart STOP
pushbutton is released. When energized, one set of
contacts supplies power to the chart drive motor
thru fuse F112 and activates the ink manifold
solenoids. When de-energized, the other set of
contacts inhibit the event markers and optical
couplers in the pen drive amplifiers.

The control board contains two dc power supplies:
+28V and +65V. The +28Vdc power source is
obtained from bridge rectifier CR102 and control
transformer T109. The unfiltered section of this
section of the supply provides power to relay
K101, optional event marker solenoids, and the
indicator lamps. The filtered section of this supply
provides power to the standard event markers to
insure accuracy when precise time events are
required. The +bVdc power source is obtained thru
CR102 from a second winding on control
transformer T109. This supply is filtered and
reulated to provide power for the pen drive
amplifier optical couplers and timer.

Pulsating dc voltage is provided from bridge
rectifier CR101 to operate the ink supply
solenoids.

TABLE 4-2. FUSE VS CIRCUIT PROTECTED

FUSE CIRCUIT PROTECTED
F101 Analog channel power transformers T 101 to

To : T 108. Fuses and transformers supplied according
F108 . to number of channels in recorder.
F109 Control transformer T 109 which supplies power

for the +5V and +28V dc power supplies.

F110 Fan motor B-102 on the 260 mm and 380 mm models.
F111 Ink solenoids
F112 Chart Drive Motor
F113 115Vac convenience outlet.

4.2






























































































































































































































