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WARRANTY

Each instrument manufactured by Gould Inc., Instrument Systems Division is warranted to be
free from defects in material and workmanship and to operate in accordance with published spec-
ifications when used with the recommended associated equipment and with Gould approved
supplies. Liability under this warranty is limited to servicing and replacement of any defective
parts, except tubes, pens, styli, fuses and batteries, and excludes calibration and minor mainten-
ance as outlined in Gould Operating Manuals.

This warranty is effective for one year after date of delivery to the original purchaser. |f defective
operation has been caused by misuse or abnormal conditions of operation, repairs will be billed at
our current rate, in which case, an estimate will be furnished, prior to starting of repair work, if

requested.

if a defect occurs:

1. Notify your nearest ISD Service Center (see below), giving full details of the difficulty, and
include the model number, type number, and serial number. On receipt of this information,
service data or shipping authorization and instructions will be forwarded to you.

2. On receipt of the shipping authorization, forward the instrument prepaid to location indica-

ted on shipping authorization.

Compliance with the above procedure will assure the earliest repair and return of your equipment.

BOSTON
INSTRUMENT SYSTEMS DIVISION

Third Avenue, Northwest Industrial Park

Burlington, Massachusetts 01803
Phone: (617} 272-0750

BURLINGAME, CA
INSTRUMENT SYSTEMS DIVISION
1633 Adrian Road
Burlingame, California 94010
Phone: (415) 697-9345

CHICAGO
INSTRUMENT SYSTEMS DIVISION
1 084 Gould Center
Rolling Meadows, tilinois 60008

SERVICE CENTERS

DURHAM, NC

INSTRUMENT SYSTEMS DIVISION

c/o W.A, Brown Instruments Inc.
123% Orange Street
Durham, NC 27702

Phone: (919) 682-2383

HOUSTON
INSTRUMENT SYSTEMS DIVISION
10500 Northwest Freeway
Houston, Texas 77092
Phone: (713) 680-1121

HUNTSVILLE, AL
INSTRUMENT SYSTEMS DIVISION
c/o W.A, Brown Instruments inc.
7917-C Charlotte Drive

Phone: (3 |3} 640'427({
‘0 \O"HO 2 i Z] (: ”U“ts‘”“e, Alabama 35802

CLEVELAND
INSTRUMENT SYSTEMS DIVISION
3631 Perkins Avenue
Cleveland, Ohio 44114
Phone: (216) 361-3315

DAYTON
INSTRUMENT SYSTEMS DIVISION
33 Irongate Park Drive
Dayton, Ohio 45459
Phone: (513) 433-1144

DENVER
INSTRUMENT SYSTEMS DIVISION
3540 South Popiar Street, Suite 305
Denver, Colorado 80237
Phone: {303} 768-4922

DETROIT
INSTRUMENT SYSTEMS DIVISION
32575 Folsom
Farmington, Michigan 48024
Phone: (313) 478-5145

Phone: (205) 539-4411

LANHAM, MD
INSTRUMENT SYSTEMS DIVISION
5900 Princess Garden Parkway
Lanham, Maryland 20801
Phone: (301) 459-7350

LOS ANGELES
INSTRUMENT SYSTEMS DIVISION
4601 North Arden Drive
El Monte, California 91731
Phone: (213) 442-7755

ORLANDO
INSTRUMENT SYSTEMS DIVISION
c/o W.A. Brown Instruments Inc.
222 Weber Avenue
Orlando, Florida 32803
Phone: {305} 425-5505

PHILADELPHIA
INSTRUMENT SYSTEMS DIVISION
GSB Building
Belmont & City Line Avenue
Bala Cynwyd, Pennsylvania 19004
Phone: (215) 839-7066

PITTSBURGH
INSTRUMENT SYSTEMS DIVISION
Campbells Run Road
Parkway West
Pittsburgh, Pennsylvania 15205
Phone: (412) 923-2160

SADDLEBROOK
INSTRUMENT SYSTEMS DIVISION
74 Kenney Place
Saddlebrook, New Jersey 07662
Phone: (201) 845-0220

SEATTLE
INSTRUMENT SYSTEMS DIVISION
The Commons Bldg. Suite C-155
1200 112th Avenue NE
Bellevue, Washington 98004
Phone: (206) 453-8100

TORONTO
ALLAN CRAWFORD ASSOC., LTD
6503 Northam Drive
Mississauga, Ontario, Canada
Phone: 678-1500

EUROPE

GOULD ALLCO S.A.
57 rue St. Sauveur 91160
Baltainvilliers, France
Phone: 909-10-67

GOULD ADVANCE
Roebuck Road
Hainault, Essex, England
Phone: 01-500-1000
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SECTION |

GENERAL

1.1 SCOPE

This manual describes the Gould 2200 Series Ana-
log Recorders (Figure 1-1), and provides instruc-
tions for installation, operation, troubleshooting,
and maintenance. Theory of operation and calibra-
tion 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 2200 Series Recorder is a high performance
analog recorder. It is a self-contained unit housed
in a 130mm mainframe chassis to accomodate 1 or
2 isolated recording channels. Each recording chan-
nel 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

‘Bi 2033

FIGURE 1-1

1.1

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 loca-
ted on the right and left hand margins.

The 2200 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 SYSTEM

The model number of the 2200 Series Recorder
designates mounting sype, chassis (mainframe)
size, number of recording channels, preamplifier
cage configuration, type of writing system and
variations. The table on the page that follows
’Specifications’’, and ‘“Supplies and Accessories”,
describes the 2200 Series model numbering system.
Appropriate recorder outline dimensionals accom-
pany the model numbering table.

GOULD 2200 SERIES RECORDER



GENERAL INFORMATION

1.4 SPECIFICATIONS
a. General
Number of AnalogChannels .. ...................... One or Two (Depending upon Model Number).
Number of Event MarkerChannels. .. ................. Left & Right Margin. Additional is Optional.
Channel Span . ....... ... . ... .. 50 or 100 mm (Depending upon Model Number).
Trace Presentation ... ... .. ... i Rectilinear.
Trace Width .. .. ... .. . 0.01 inch nominal at 5mm/sec chart speed.
Marking Method . . ... ... . Pressured ink.
Marking Fluid Capacity .......... ...t nn.. One-ounce replaceable throw away cartridge
(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 ACCUNacY .. ...ttt e e +0.5% synchronous with line frequency.
Chart Length . ... .. . 275 feet (83 meters)
Chart Width ... 130mm.
Divisionsper Channel . . ... ... it i 50 Divisions on 560mm Channels
100 Divisions on 100 mm Channel
TIme Lines . ... e e e e Every mm, accentuated at 5 and 100mm.
Chart Travel Dirction . .. ... ... i e e e Top to Bottom.
Paper DisCharge . .. ... i Front
Chart Wander ... ... . +0.25 mm.
Operating Temperature Range . ..., 0° to +b0°C (+32° to +122°F).
Storage Temperatu reRange . ... . .. -40° to +70°C (-40° to +158°F)
Humidity ... 95% at 32°C (+90°F) Non-Coniensing.
Vibrationand Shock . ...... ... ... . . . . . Standard Commericalbractice.
Principle Dimensions . ............ ... ... Refer to Outline Dimensions {Following Model

Numbering System Table).
b. Electrical
Input Circuit . ... Single ended, floating (isolated from ground).

Input Impedance ................c.cciuiiiin.. 100K ohms +1% (Recorder without Preamplifiers).

1.2




GENERAL INFORMATION

b. Electrical (Cont'd)
InputSignal ............. ... . ... +2.5V for full scale deflection of 50, or 100 mm channels.
Frequency Response . ........... ..., At 100 millimeter amplitude: d-¢ to 30Hz +1mm
At 50 millimeter amplitude: d-c to 50Hz +1Tmm
At 40 millimeter amplitude: d-c to 55Hz +1mm
At 10 millimeter 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) ....................... At 50 millimeter amplitude: less than 5 milliseconds.
At 40 millimeter amplitude: less than 4 milliseconds
NON-LiNEar ity . e e e e e e e e e +0.35% of full scale
Pen PositionControl . ..... ... ... .. Infinitely adjustable +5 volts d-c. One per channel.

Maximum Allowable Signal Input Voltage

toAvoidDamage ............ .. . i, +50 volts dc or peak ac (recorder without preamplifiers).
Maximum Safe Common Mode Voltage ........... ..., 500 volts dc or peak ac.
Common Mode Rejection Ratio . ............... 60 dB at 60Hz (R = 1 kilohm, without preamplifiers).

80dB atdc (R = 1 kilohm, without preamplifiers).
Signal Limiters .. ... . . i e Built-in adjustable electronic and mechanical.
Zero-Line Instability (Drift) After ...............................10.1% of full scale for 24 hours.
1B Minute Warm-Up .. ..o e e _10.025% of full scale per ° C.

+0.10% of full scale for +10% line voltage change.

Gain Instability .. ... .. +0.1% of reading for 24 hours.
+0.05% of reading per © C.
+0.05% of reading for +10% line voltage change.

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

Internal Timer (Standard on all
Recorders) . .......... ... . i, Produces 10 millisecond duration pulses at programmable
repetition rates depending upon line frequency as follows:

Line Frequency Programmable Repetition Rates
50 or 60Hz 0.1, 1, 10 and 100 second; 0.01, 0.1 and 1 minute
400 Hz 0.1,1 and 10 second; 0.001, O. 01 and 0.1 minute
Power Consumption .. ... ... .. ...t 50 to 60Hz: 160VA +50VA per channel

(100W+41W per channel) 400Hz: 300VA+50VA
per channel (200W+41 W per channel).

1.3



GENERAL INFORMATION

1.5 SUPPLIES AND ACCESSORIES
‘a. Supplies

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

1100 MM Channel . ... v e e e e 11-2913-30

250 MM ChaNNEIS o o\t e e 11-2923-35
Analog Pen (ink tube NCIUGEA) - . . .« v e e s e et ettt 11-2823-42
Event Marker PeN .. oottt et et 267884-5
Ink Tube (Event Marker PEN) . ... ot ittt ittt 667447-1
Ink Cartridge (10z.Blue InK) . ..ot 11-2730-01
Gram GAGE . . vt e it vt et et e e 240601-910

b. Accessories

Starter Kits
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.

250 MM ChANNEIS . o o ottt e it e e e e 11-6250-13

1-100 MM Channel . ... i e e e e e 11-6250-14
Drive Amplifier Extender Card ..................................................... 887526
Pen Pressure Adjustment-Wrench ... ... .. i e 1-120922-18
Band, Penmotor . .. ...t e e e e 684999
Ink Tube Replacement TOOI. . ... .. i i e 267528
INK REIMOVEE . o\ ittt ettt e ettt et e e e 282920
Rack Mounting Kits (For Conversion of Portable Units)

2200 Series With Preamp Cage .. ..o vt vi it ittt e 11-1202-16

2200 Series WithOUt Preamp Cage . . . . o oo vttt st et e e e e 11-1202-17
1Y oY oY1 T= 3 03 T -3 1 1-6405-02
Chart TaKBUP . . oot vttt e et et et et e e et e i 11-6402-13
Interchannel Event Marker (includes pen when ordered with recorder) ...................... 887181

1.4



GENERAL INFORMATION

TABLE 1-1 2200 SERIES MODEL NUMBERING SYSTEM

MODEL NUMBER

2007 -XXXX-XX
SR AR AR

CODE DESCRIPTION

Operating Voltages
00 116V + 10%, 60 Hz, divide by 100 chart speeds

05 116V + 10%, 50 Hz, divide by 100 chart speeds
06 230V + 10%, 50 Hz, divide by 100 chart speeds
10 115V + 10%, 60 Hz, divide by 60 chart speeds
15 115V + 10%, 50 Hz, divide by 60 chart speeds

16 230V + 10%, 50 Hz, divide by 60 chart speeds

Type of Mounting and Preamplifier Cage Configuration

00 Portable case for recorder only

02 Portable case and two-preamp cage
70 Rack mounting kit, recorder only

72 Rack mounting kit, two-preamp cage

Number of Channels
21 One 100 millimeter channel, chassis asm.,
drive amp and timer

22 Two 50 millimeter channels, chassis asm.,
drive amps and timer

1.5
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SECTION 11

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

CAUTION: POWER MUST BE OFF DURING
THE FOLLOWING SEQUENCE.

Before making signal connections and applying
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 V.

2. Slide all manual ink valves with tubing at-
tached to ON position. (Follow direction of
arrows on manifold bar.) Valves are located
on top of recorder. Remove the recorder top
front cover to gain access to valves. Slide
cover forward and lift out. (If recorder is
rack mounted, slide recorder out of rack.

3. Ink cartridge and ink solenoid valve is turned
on prior to shipment from factory.

CHANNEL 2
AM

PREAMPLIFIE
CHANNEL 1

PREAMPLIFIE
CHANNEL 2

* SHIELD, {Standard) NOT SHOWN

NOTE: Ink cartridge should be near full.

4. Place cover back in position (or slide recorder
back into rack and secure).

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, sig-
nal 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). Use shielded cable
(Belden 8422 or equal). Tip is high; ring is low;
barrel is common.

CHANNEL 1
DRIVE AMP BOARD

TERMINAL BOARD
REAR PANEL CONNECTIONS) '

wy ibi 2034

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 con-
nections.

2.5 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 re-
corder rear panel. External actuation may be

INSTALLATION

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

b. Optional Event Marker

Interchannel optional event marker is 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.

i "~ RH EVENT LH EVENT JUMPER: REMOVE FOR
CONTACT CLOSURE CONTACT CLOSURE REMOTE CONTROL
OPTIONAL EVENT H EVENT LH EVENT +28 VDC
CONTACT CLOSURE TTL INPUT TTL INPUT NOMINAL
CHASSIS
GROUND

12 1

NOTE: “L” SHAPED SHIELD, STANDARD, {(not shown)} PROTECTS
TERMINAL BOARD.

bi 2035

FIGURE 2-2 REAR PANEL TERMINAL CONNECTIONS

2.2



INSTALLATION

2.7 CHART TAKEUP INSTALLATION drive belt on left side. Secure with screws
and lockwashers.
Refer to Figure 2-3, and install the optional chart
takeup as follows: b, Slide pulley onto drive roll shaft, and secure
with cotter pin.
1. Disconnect recorder from power source.
6. Position drive belt over pulley.
2.  Remove case from recorder as described in
Section V! (or slide reocrder about 6 inches 7. Reinstall case.
out of rack).
2.8 RACK MOUNTING KITS
3. Remove plastic caps covering slots in front

panel. Rack mounting kit for recorder only is Model
11-1202-17; for recorder with 2 channel preamp
4. Position chart takeup on front panel with cage use Model 11-1202-16. Installation instruc-

tions are included with each kit.

\ -
PLASTIC CAP

LOCATION

SCREW LOCK WASHER
PRESSURE ROLLER
6 SHAEFT
™.
\\ CHART TAKE-UP
COTTENR PIN

03\
. PULLEY

DRIVE BELT .
bi1536

FIGURE 2-3 CHART TAKEUP INSTALLATION

2.3




3.1 GENERAL

SECTION 111
OPERATION

3.2 FRONT PANEL CONTROLS & INDICATORS

This section provides complete instructions for Figure 3-1 illustrates the front panel controls and
operation of the recorder. Functional descriptions indicators. The following list corresponds to the
of the controls and indicators are provided. If the items called out on Figure 3-1.

recorder is equipped with preamplifiers, refer to
their applicable instruction manuals for operating

instructions.

MARK EVENT

“DIVIDE BY 100
{or by 60)

CHART SPEED
SELECTION

<POWER SWITCH
& INDICATOR

[INTERLOCK
INDICATOR

- [PEN POSITION POT

DL AMPURER i
volts full sealt——

bR g

Ciery

Od s ,[_'n‘anus 2200

ok Bvant
wiont Bl
=
. +00
" EREi
spezd
- 200

DE AMPLIFIER
volts il seate

snsinity

e GOULD B

'PULL BAR: ‘ PAPER SUPPLY INDICATOR

bi 2036

FIGURE 3-1 FRONT PANEL CONTROLS & INDICATORS

3.1



CONTROLS

POWER SWITCH

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

CHART SPEED SELECTION

DIVIDE BY 100
{or by 60)

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

MARK EVENT

PEN POSITION POTS

PULL BAR

INTERLOCK INDICATOR

POWER INDICATOR

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

PAPER SUPPLY INDICATOR

PREAMPLIFIERS

3.3 REAR PANEL

Figure 3-1 illustrates the recorder rear panel. The
following list corresponds to the figure.

CONTROLS
PREAMP CAGE

SIGNAL INPUT

3.2

OPERATION

DESCRIPTION

Controls AC to recorder. Depress to turn recorder
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/second (divide by 60
becomes 5, 10, 25, 50, 100, and 200 mm/minute).

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 remain
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 com-
pletely closed or paper supply is exhausted.

Lamp illuminates when POWER switch is de-
pressed.

Gauge to indicate quantity of chart paper remain-
ing.

Refer to applicable Preamplifier manuals for opera-
ting instructions.

DESCRIPTION
Houses preamplifiers if part of the recorder system.

Jacks for signal input direct to drive amplifiers.



OPERATION

CONTROLS DESCRIPTION
TERMINALSTRIP ........ ... vt Refer to Section |l for connections.
I 1 = ON/OFF toggle switch for timed left hand event
marker activation.
MONITORJACK ..vi i iii i e enns Monitors output of preamplifier (regardless of
chart display). For use on Scope, Meter, Output
panel, etc.

_PREAMP CAGE ' = ‘ MONITOR JACK

SIGNAL INPUT

TIMER

{shield not shown)

i bi 2037

FIGURE 3-2 REAR PANEL
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3.4 TIMER SETTING

The timer actuates left event markers at program-
med 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 con-
trol 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
recorder 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 II, INSTALLATION
HAVE BEEN PERFORMED.

1. Check paper supply level. Make sure an ade-
quate supply present for length of time re-
corder is to be operated and it is properly
threaded.

2. Make sure chart STOP pushbutton is de-
pressed.

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.

7. 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 _§W2[\l SW OFF SW ON SW OFF SW ON SW OFF
0.1 SECOND 2,3,5 1,4,6,7,8 1,35 2,4,6,7,8 3,6 1,2,4,5,7,8
1.0 SECOND 2,36 1,4,5,7,8 1,3,6 245,78 3,7 1,2,4,5,6,8
10.0 SECONDS 2,3,7 1,4,5,6,8 1,3,7 2,4,5,6,8 3,8 1,2,4,5,6,7
100.0 SECONDS 2,38 1,4,5,6,7 1,38 2,4,5,8,7 | e
0.01 MINUTE 2,4,6 13578 | 146 2,3,5,7,8 4,7 1,2,3,5,6,8
0.10 MINUTE 2,4,7 13568 | 147 2,3,5,6,8 4,8 1,2,3,5,6,7
1.00 MINUTE 2,4,8 1,3,5,6,7 1,4,8 2,3,5,6,7 U [
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SECTION 1V

THEORY OF OPERATION

4.1 GENERAL

The 2200 Series Recorder is a modular-constructed
unit consisting of a 130mm (total chart width)
mainframe and 1-100mm or 2-50 mm analog
recording channels. Each 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:

MAINFRAME

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 pushbut-
ton. The DIVIDE is a set/reset pushbutton. A com-
bination of three transmission solenoids are activa-
ted 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 pushbut-
ton interrupts power to the motor/transmission
via relay K-101 and reset the SPEED pushbuttons.

TYPICAL OF ALL ANALOG
RECORDING CHANNELS

TERMINAL BOARD

TB 101 | EVENT
AC POWER | FOR CUSTOMER USE MARKERS
POWER
[ ] TRANSFORMERS
PEN
; ZERO
. .,_._..__l
SWITCH PEN DRIVE
BOARD CONTROL BOARD B MPLIFIER
s - o
CONTROL i
TRANSFORMER _______f PENMOTOR
ASSEMBLY
i { ! L L
CHART ‘ |
PAPER CHART DRIVE| oo WRITING TRACE | PREAMPLIFIER SIGNAL
INTERLOCK ~[®—{TRANSMISSION| o000 CONTROL | (OPTIONAL) INPUTS
|

FIGURE 4-1 BASIC RECORDER BLOCK DIAGRAM




When the LEFT or RIGHT MARK EVENT push-
buttons are depressed, solenoids L108 and L109
respectively, are energized activating the left or
right event markers. These are momentary push-
buttons, 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

NOTE: Divide by 100 (or 60) activates L-101.
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 +bVdc 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 K101 controls power to the chart
drive motor, ink solenoids, standard event markers,
and optical couplers located in the pen drive ampli-
fiers. It is energized when the chart STOP push-
button is released. When energized, one set of con-
tacts supplies power to the chart drive motor thru
fuse F112 and activates the ink manifold solenoid.
When de-energized, the other set of contacts in-
hibit the event markers and optical couplers in the
pen drive amplifier(s).

The control board contains two dc power supplies:
+28V and +5V. 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 re-
quired. The +5Vdc power source is obtained thru
CR102 from a second winding on control trans-
former T109. This supply is filtered and regulated
to provide power for the pen drive amplifier op-
tical couplers and timer.

Pulsating dc voltage is provided from bridge recti-
fier CR101 to operate the ink supply solenoids.

TABLE 4-2 FUSE VS CIRCUIT PROTECTED

FUSE

CIRCUIT PROTECTED

F101, (F102)

F109

F111
F112

Analog channel power transformers T101 (and T102).

Control transformer T102 which supplies power
for the +bV and +28V dc power supplies.

ink solenoid

Chart Drive Motor

4.2



The timer operates as a function of ac line fre-
quency. Optical coupler U107 shapes the sinu-
soidal wave into a square wave. Binary counters
U102 thorugh U105 count the square wave pulses.
Switch $104 selects combinations of U102 through
U105 for the output pulse repetition rate (time
interval) desired. The output pulse drives mono-
stable multivibrator U106. Output from U106
turns on Q102 or Q103, activating the left event
markers. (See Table 3-1).

c. Event Markers

Left and right standard event markers are activated
by the MARK EVENT switches, optional timer, or
remote application of TTL signals or contact
closure. Depressing a MARK EVENT switch
permits current to flow from CR106 through the
mark event solenoid, activating the event marker.

NOTE: TTL and switch closure are described for
left event marker only. Right event marker is
identical.

Placing a switch closure (short) across terminals 6
and 7 of TB101, permits current to flow from CR-
106 through the mark event solenoid, activating
the event marker. Application of a TTL signal
across terminals 5 and 6 of TB101, causes Q101
to conduct, activating the event marker.

4.3 ANALOG RECORDING CHANNELS
a. General

Each analog recording channel consists of a power
transformer, pen drive amplifier, and penmotor.
The channels are isolated from one another by
using separate transformer power supplies and
optical couplers. The optical coupler disables the
pen drive amplifier whenever relay K101 on the
control board is de-energized from depressing chart
STOP pushbutton or upon loss of ac power.

Each power transofrmer has two primary and three
secondary windings. The primary windings can be
wired in parallel for 115vac operation or in series
for 230 vac operation. Two of the secondary
windings (+35 and +15 volts) provide power for

4.3

THEORY OF OPERATION

the pen drive amplifier. The third (13Vac—may be
used in preamplifiers requring isolated power
supplies for bridge excitation or suppression.

Figure 4-2 shows a block diagram of an analog
channel. The penmotor drive amplifier is a com-
plete servo system and uses a linear voltage dis-
placement transformer (Metrisite*) in the pen-
motor to develop position, and a velocity trans-
ducer for velocity. These signals are summed with
the input signal in a dc error amplifier which, after
amplification, drives the penmotor.

b. Signal Limiter

The input signal enters the signal limiter and is
summed with the pen zero signal. The summed
signal is fed to a diode bridge circuit. Output from
the bridge is limited to +2.6 volts.

¢. Frequency Compensation Network

Output from the signal limiter is fed to a fre-
quency compensation network. Here, the signal’s
frequency response is adjusted to be flat within
2% from dc to 65 Hz pen deflection and from
dc to 125 Hz for 10 division pen deflection. The
frequency compensated signal is then fed to
summing network where it is combined with error
and velocity signals.

d. Oscillator and Demodulator

Position feedback is obtained from the Metrisite.
Excitation for the Metrisite is obtained from a 20
KHz Wein Bridge Oscillator. A demodulator at-
tenuates the 20KHz carrier. Qutput from the
demodulator is the position feedback signal.

e. Servo Control Amplifier

The compensated input signal, position feedback,
and velocity are summed at the input of the servo
amplifier. The output of this stage drives a Class B
amplifier, which drives the pen to the proper
position on the chart. This occurs when the sum-
med signal is reduced to zero.

* Registered Trademark of Gouid Inc.
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INPUT
SIGNAL PEN DRIVE AMPLIFIER BOARD | PENMOTOR ASSEMBLY
SIGNAL FREQUENCY SERVO cLasss| || PEN Ly
LIMITER | COMPENSATION CONTROL | AmpLiFIER MOTOR
NETWORK AMPLIFIER | PEN
I /
7
——d
r /
PEN | ,
ZERO | 7
DEMODULATOR feg—{ METRISITE
|
| N
| N
\
| <
20 KHZ | VELOCITY
OSCILLATOR | FEEDBACK

FIGURE 4-2 ANALOG CHANNEL BLOCK DIAGRAM
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5.1 GENERAL

SECTION V

TROUBLESHOOTING

This section provides troubleshooting hints to assist the operator and/or serviceman in locating malfunc-
tions that are the possible causes and remdy. If a problem exists which is not identified in this section,

contact the factory for assistance.

5.2 ELECTRICAL POWER MALFUNCTIONS

MALFUNCTION

CAUSE

REMEDY

1. Recorder inoperative
(Power ON and INTER-
LOCK Lamps are ex-
tinguished with POWER
ON switch depressed.

Recorder not connected
to power source.

Connect to power source.

Fuse F109 blown.

Replace fuse.

POWER ON switch
defective.

Replace switch.

2. Recorder Inoperative
(POWER ON and INTER-
LOCK Lamps are illuminated.

Chart Paper torn or
supply is depleted.

Rethread or replace
chart paper.

INTERLOCK switch Replace switch
defective.
5.3 CHART DRIVE MALFUNCTIONS
MALFUNCTION CAUSE REMEDY

1. Inoperative

Desired Chart SPEED
button not depressed.

Depress desired chart
speed button.

Drive belt worn or
broken,

Replace drive belt.

Jumper between pins 3 & 4
of TB101 missing.

Fuses F111 or F112 blown.

Replace Jumper.

Replace Fuse.

Motor defective.

Replace motor.

Chart speed switch defective.

Replace switch board assy.

Relay K101 defective.

Replace relay.

2. Operative on only
some speeds.

Chart speed switches
defective.

Replace switch board
assy.

Transmission defective.

Replace transmission.

Broken wire on
transmission terminal.

Repair connection.

5.1




5.3 CHART DRIVE MALFUNCTIONS (Continued)

TROUBLESHOOTING

MALFUNCTION

3. Inoperative on divide by
100 (or 60) speed.

CAUSE

REMEDY

a. Transmission defective.

a. Replace transmission,

b. Switch defective.

b. Replace switch.

c. Broken wire to transmission.

c. Replace wire.

4. Chart speed not
accurate or is erratic.

a. Drive roll worn
excessively.

a. Clean or replace
drive roll.

b. Transmission defective.

b. Replace transmission,

5.4 WRITING SYSTEM MALFUNCTIONS

MALFUNCTION

CAUSE

REMEDY

1. Trace missing or faint.

a. Ink supply exhausted.

a. Replace ink cartridge.

b. Screw on ink cartridge
not fully counterclockwise.

b. Turn screw fully
counterclockwise.

c. Ink manifold valves
not in full ON position.

c. Rotate to full ON
position.

d. Pens clogged.

d. Clean or replace pens.

e. Ink manifold solenoid
defective.

e. Replace solenoid.

f. Ink manifold solenoid
de-energized.

f. Fuse F112 blown:
replace fuse.

g. Airin System.

g. Bleed Systern.

2. Trace heavy or wet;
pen gouges paper.

a. Pen excessively worn.

b. Pen not properly lapped

a. Replace pen.

b. Lap pen.

c. Improper pen pressure.

¢. Adjust pen pressure.

3. All pens not on
same time line.

a. Pen (s) out of alignment.

a. Align Pen (s).

4, Pen fails to return

to same position each time.

a. lLoose pen.

a. Align and tighten pen.

b. Loose penmotor linkage.

b. Replace penmotor.

5.2



5.5 SIGNAL MALFUNCTIONS

TROUBLESHOOTING

MALFUNCTION

CAUSE

REMEDY

1. Trace unusually
wide.

Noise appearing at
the pen tip.

Check input signal and
connections. Defective
drive amplifier or preamp-
lifier boards; repair or re-
place.

2. No signal on any or
all channels.

Drive amplifier or
preamplifier defective.

Replace drive amplifier
or preamplifier.

Drive amp fuse (s)
blown.

Replace fuse (s) after
correcting malfunction.

Chart speed stop switch
defective.

3. Pens limp or biased
to either side.

Drive amplifier or
preamplifier defective.

Replace switch.

Repair or replace drive
amplifier or preamplifier.

Recorder requires
calibration.

Calibrate recorder.

Pen loose.

Defective pen
position pot.

Align and tighten pen.

Replace pen position
pot.

5.3
























































































































































































