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‘ WARRANTY
CURRENT EQUIPMENT:

The Gould Instruments Division’s products as shown in the Current Equipment Catalog are warranted for a
period of one year from date of shipment to original purchaser. They are warranted to conform to the
applicable published specifications in effect at the time of shipment, and to be free from any defects in
material or manufacture when used with recommended Gould associated equipment and Gould chart
paper. LIABILITY OF THE GOULD INSTRUMENTS DIVISION UNDER SUCH WARRANTY IS LIMITED
TO SERVICING OR REPLACING DEFECTIVE PARTS EXCEPT PENS,STYLI, FUSES AND BATTERIES
AND DOES NOT INCLUDE CALIBRATION AND MINOR MAINTENANCE AS OUTLINED IN GOULD
OPERATING MANUALS. (Exception: The thermal pen in the 110 Strip Chart Recorder is guaranteed for
life.) IN NO EVENT SHALL THE GOULD INSTRUMENTS DIVISION BE LIABLE UNDER ANY CIR-
CUMSTANCES, FOR ANY LOSS OF PROFITS OR OTHER CONTINGENT, CONSEQUENTIAL OR
SPECIAL DAMAGES. Units are to be returned transportation prepaid by the buyer. The Gould Instruments
Division will have the right of final determination of the cause and existence of a defect under this
warranty. This warranty shall not apply to any products which have been subjected to misuse, improper
installation, repair, alteration, neglect, accident, inundation, fire or operation outside their published
maximum ratings. THE FOREGOING WARRANTY 1S EXCLUSIVE AND EXPRESSLY IN LIEU OF ALL
OTHER WARRANTIES WHETHER EXPRESSED OR IMPLIED, INCLUDING ANY IMPLIED
- WARRANTIES OF MERCHANTABILITY OR FITNESS AND OF ANY OTHER OBLIGATION AND

SHALL CONSTITUTE THE SOLE REMEDY OF THE BUYER AND SOLE LIABILITY OF THE SELLER.

REPLACEMENT PARTS: Same as above —— except ninety (90) days from date of shipment.

If a defect occurs:

1. Notify your nearest 1D 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 indicated on

shipping authorization.

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

GENERAL INFORMATION

1.1 SCOPE OF MANUAL

This manual is provided for operators of Gould
2200S Direct Writing Ink Recorders. The manual
contains Recorder Description, Specifications, and
a Supplies and Accessories list. In addition
this manual also contains detail service and repair
information including Theory of Operation,
installation Procedures, Operator’s instructions,
Routine Maintenance, and lllustrated Parts Break-
down (IPB). Instructions for preamplifiers which
may be used with these recorders are contained in
their own applicable manuals.

WARNING: IN PATIENT CARE APPLI-
CATION, ISOLATION TRANSFORMER
(GOULD P/N 882895-3 (115V), 4
(230v) OR EQUAL) MUST BE
CONNECTED BETWEEN POWER
SOURCE AND RECORDER.

1.2 DESCRIPTION

The Gould 2200S Direct Writing
Recorder (Figure 1-1) features a
high performance steppermotor and
a microprocessor (digital) control,
The recorder is self-contained in a
130mm mainframe chassis and
contains either one 100mm channel
or two 50mm channels, The
recorder may be housed in a
portable case (Figure 1-1) or rack-
mounted in a standard RETMA
rack. (See Model Numbering Table
for specific configuration.)

incremental chart drive is astandard
feature of the recorder. Its stepper-
motor and microprocessor (digital)
control allows for quiet operation
and chart speeds from 0.05mm/sec.
to 200mm/sec. in 12 steps via
front-panel pushbuttons or remote
TTL inputs. The chart speed can
also be varied continuously between
steps with a front panel variable
speed control or remote TTL pulse
input.

The Gould 2200S Recorder employs a pressurized
fluid writing system. The 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.
Standard on all recorders are 2 event markers with
pens and 1 {or 2) penmotor(s) and pen(s).

1.3 MODEL NUMBERING SYSTEM

The model number of the 2200S Direct Writing
Recorder designates the number of recording
channels, type of mounting, preamp cage as
required, and operating voltages. Table 1-1 on page
1.5 describes the various models. Appropriate
outline dimensional drawings follow the model
numbering table,

Fob s nion
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FIGURE 1-1 GOULD 22008 PORTABLE INK RECORDER
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1.4 SPECIFICATIONS -

1.4.1 General

Number of AnalogChannels . ...ttt i et Two 50mm or one 100mm.
Number of Event MarkerChannels .. ...................... e Two. Left and right margin.

Channel Span

2-Channel Recorder. . ... ...t i e et et e e e 50mm.

1-Channel recorder . ... ... ittt e e e 100mm.
Trace Presentation. . . ... .ttt e e e e Rectilinear.
Trace Width, . .o o e 0.01 nominal.
Marking MEtROG . . . . ..\ttt ettt e et e ettt e Pressurized fluid (ink).
Marking Fluid Capacity. .. .. .o ot i i et e e e cnen s One-ounce replaceble, throw éway cartridge.
ChartSpeeds. .. ...t i i, 5, 10, 25, 50, 100 and 200mm/sec. and divide-by-100.

Selectable via front-panel pushbuttons or remotely via TTL

or contact closure. Continuously variable via front-panel control
or external pulse input,

Chart Speed Accuracy. . .. ... ... .. DD £0.26 @ 26°C £10°C.
Chart Length................. 275ft (84 mtrs) Kromecote. 400ft (122 mtrs) Reprdducible (2 ch. only).
ChartWidth. ... ... i i e e 130mm (5.12 inches).
Divisions per Channel ............ e e e 50 Divisions on 50mm channels.

: 100 Divisions on 100mm channels.
TimeLines ..o.oviininn it One-mm by one-mm accentuated every 5-mﬁ and 100mm.
Chart Travel DIreCtioN. . o .ottt i e e e e e e e e e e Top to Bottom
Paper DisCharge. . . ..ottt Front.
Chart Wander ... ... e e e £0.25mm.
Operating Temperature Range. . .. ..ot i it e et 0°C to +50° (+32°F to +122°F).
Storage Temperature Range .. ........vriiininneeennnnn. -40°C to +70°C (-40°F to +158°F).
Humidity. . e 95% @ 32°C (+90°F); Non-Condensing.

1.4.2 Electrical
Input Circuit. ................. P Single ended, floating. (Isolated from ground up to 500Vdc.)

Input Impedance. .. ...ttt e e e 100Kohm *1%. (Recorder without preamps.)




INPUL SIGNAL. oo v v iiaean e n s 5 volt span for 100 or 50mm channels.

INPUL POWEE vt vt i 100V, 115V, 200V and 230V £10%, 50 to 400Hz.
POWEr CONSUMPTION & o vt v e v s e e e iaa s aaa et (60W + 5OW per channel)
Frequency Response. .. ......oeuvuvonnnennn 100 div. @ 100 millimeter amplitude: dc to 30Hz £1div.

50 div @ 50 millimeter amplitude: dc to 50Hz £ 1div.
40 div @ 40 millimeter amplitude: dc to 55Hz £1div.

10 div @ 10 millimeter amplitude: dc to 125Hz *1div.,
down less than 3dB @ 140Hz.

Rise Time (10% to 90% full scale with
less than 1% overshoot) . v oo v v v e v v e as i acannanacsnn At 100mm amplitude: less than 8 msec.

At 50mm amplitude: less than 5 msec.
At 40mm amplitude: less than 4msec.

N eYT - T 0.1mm pk-to-pk, R = 1 Kohm.
NON-LINAITLY + o ot e v e e n s aia i ia s s e a s a s +0.35% of full scale.
Pen Position Control. .. .. i e iieeennns 270° Rotation single turn potentiometer one per channel.
Maximum Allowable Signal Input Voltage to Avoid Damage ............covvmvee- +5QVdc or peak ac
(recorder without preamplifiers).

Maximum Safe Common Mode Voltage ......covviiiii i 500Vdc or peak ac.
Common Mode Rejection Ratio . ..........oovnn 60dB @ 60Hz (R = 1 Kohm, recorder w/o preamps).
80dB @ dc (R = 1 Kohm, recorder w/o preamps).

Signal Limiters ... .. .vu e s Built-in adjustable and mechanical.

(Limiters prevent pen damage from off-scale overloads)
Zero-Line Instability (Drift) ... ..cuinin i +0.1% of full scale for 24 hrs.

+0.025% of full scale per °C.
+0.1% of full scale for £10% line voltage change.

Gain INStabiliLy . v v vttt e +0.1% of reading for 24 hrs.
+0.05% of reading per °C.
+0.5% of reading for £10% line voltage change.

Remote Control Operation .. .. .. vviven e inannsanns Al speeds selectable thru rear panel connector
J-102 and are TTL compatible.

Internal Timer. . ..o ennnes Produces 40-ms duration pulses at internally programmable
(Standard on all recorders) repetition rates of: 0.1, 1, 10 and 100 sec. and 0.01, 0.1, 1 and 10 minutes.

1.3



External Pulse Speed Control .. ..........c.... Chart speed is continuously variable via TTL pulse train.
Frequencies of 0 to 20KHz corresponds to chart
speeds of 0 to 250mm/sec in a linear relationship.

External Pulse Input . .......coiiiinnvnnn, 3TTL Loads, Min. 10usec. Negative pulse width, 0-20KHz.
Stepping occurs on negative transition 79.8 pulses/mm.

Variable Speed Control.......... Continuously variable over a range of 2.5: 1 down to next lower speed.
1.4.3 Physical ‘

Principle Dimensions. . ......... Refer to outline dimensional drawings following model numbering table.
Weight. . oo o e e e it e Recorder 28.0 Ib (12.7Kg) Portable Case 10.0 Ib. (4.5 Kg)

Finish ..o i i i it e e e e e e e e Light and Dark Parchment.
1.6 SUPPLIES AND ACCESSORIES
1.6.1 Supplies
Chart Paper (All Models)
High Contrast, Kromekote (275 feet) Tmm time line

1100 MM CHANNEL. 1+« e et e e e e et e e e el BT 11-2913-30

2 B0 MM CNANNEIS . o et it it et it et e e e e e 11-2923-35

2-50 mm channels (400 ft. long - reproducible). .. .......... e e 11-2923-46
Analog Pen
(includes ink tube, lapping paper, and pen pressure adjustment wrench.) .. ................. 11-2823-42
Analog Pen, Long Life
(Includes ink tube, lapping paper, and pen pressure adjustment wrench.) . .............. 11-2823-422608
EVent Marker Pen .« v o ittt s it it ettt etemnan et e e 267884-5
Ink Tube (Event Marker =Y ) TR 667447-1
Ink Cartridge (1 0z. Blue Ink) .. .. oo v i e e, 11-2730-01
Gram GaBGE .+ vt vr ettt e e e P 240601910
Plug, Signal Input, P-201 (shipped loose with recorder) ...... .o, 114816-15
Plug, Monitor, P-202 (shipped loose with recorder). . ..o it 289046
Connector, P-102 (shipped loose with recorder) . .................. B R 245537
1.b.2 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.

2 B 0MM CRANMEIS & ottt e e e ettt e i s 11-6250-13
1-100MM ChaNNEl . v . ot e e e e e e et e e 11-6250-14
Blank Amplifier Module . . ... i i it ittt e it e s 13-4615-09
Blank Amplifier Panel. . ... ..o i i i e e e e e s 887005
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Fuse Kits

116V, B80-400Hz . ......... .o P P 694458-00
100V, BO-400HZ . . o ittt i i e 694458-01
230V, B0-A00HzZ . . oottt e e e e 694468-06
200V, BO-A00HZ . . oot e e e e s 694458-07
Drive Amplifier Extender Card . . ......vvrvnivrnnnnians e 887526
Pen Pressure Adjustment-Wrench . ... ..ottt i i e 1-120922-18
Band, PeNMOTOr .\ v v ittt ettt e e 684999
Ink Tube Replacement Tool . ... u ittt it i ittt s ettt e ane 267528
Rack Mounting Kits (For Conversion of Portable Units) '
2200S Recorder with Preamp Cage. . .. v v i ii it ittt it e i e s 11-1202-16
2200S Recorder without Preamp Cage . .. .. .. v vttt e nanas 11-1202-17
VIODIIE CAFES + v v e v e e e e e e e e e e e e e e e e e e e e e e e e e 11-6405-02
CRAI TAKE-UP « « + v e e v ettt et e e e et e e e e e e 11-6405-13
Interchannel Event Marker (includes pen when ordered withrecorder . .. ............ ... ... o0 887181

500 Watt Portable Isolation Transformer (for patient care applications). ............ 882895-3 (115Vac)
‘ 882895-4 (230 Vac)

TABLE 1-1 2200S RECORDER MODEL NUMBERING SYSTEM

Model Number Code Description

2107-XXXX-XX
r— i "'!r

Operating Voltages

00 115V, 50-400Hz
01 100V, 50400Hz
06 230V, 50-400Hz
07 200V, 50-400Hz

Type of Mounting 8 Amplifier Cage Configuration

00 Portable case, recorder only

02 Portable case, 2-amp cage

70  Rack-Mount Kit, recorder only
72  Rack-Mount Kit, 2-amp cage

Number of Channels

21 One 100-mm channel, chassis
assy, drive amp & timer,

22  Two 50-mm channels, chassis
assy, drive amp & timer.
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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 foliowing 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 attached
to ON position. (Follow direction of arrows
on manifold bar.} Valves are focated 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.

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. Frequency range for all models is 50-400Hz.
Listed below is last digit of model number and
required line voltage.

DIGIT LINE VOLTAGE
0 116 Vac  cAUTION: MAKE SURE
1 100 Vac  A.C. JUMPER BOARD 1§
6 230 Vac N CORRECT POSITION,
7 200 Vac (PARA. 2.9).

2.4 ANALOG SIGNAL CONNECTIONS
24,1 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). Use shielded cable
(Belden 8422 or equal) with mating phone plugs
provided. Tips are high; rings are low; barrels

are common.,

Jr—
MONITOR
QUTPUT JACK

MONITOR

CHANNEL 2

SIGNAL |
INPUT JACK!
CHANNEL 2

OUTPUT JACK
CHANNEL 1

bi 2213

FIGURE 2-1 SIGNAL INPUT CONNECTIONS



2.4.2 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.

2.5 EVENT MARKER INPUTS

2.5.1 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

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

2.5.2 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.
Front Panel speeds are disabled during remote
operation. A contact closure across these pins will
“remote enable’” chart drive motor. Refer to
Figure 2-2. Chart SPEED must be pre-selected.
Remote Start/Stop operation is covered in para. 3.6.
Can also be operated via J-102 covered in para. 3.7.

RH EVENT LH EVENT  JUMPER: REMOVE FOR
| CONTACT CLOSURE ~ CONTACT CLOSURE REMOTE START/STOP
| OPTIONAL EVENT RH EVENT LH EVENT +28 VDC

CONTACT CLOSURE’ TTL INPUT TTL INPUT NOMINAL
: CHASSIS
GROUND

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

+ NOTE:

WHEN USING OPTIONAL EVENT MARKERS,
PLEASE USE CHASSIS GROUND INSTEAD

OF EVENT CONTACT CLOSURE COMMON
LOCATED ON BACK PANEL.

FIGURE 2-2 REAR PANEL TERMINAL CONNECTIONS

2.2

bi 2035



2.7 CHART TAKE-UP INSTALLATION ‘ drive belt on left side. Secure with screws
‘ and lockwashers.
Refer to Figure 2-3, and install the optional chart '
take-up as follows: 5. 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
para. 5.3.6 (or slide recorder 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 without preamps

is Model 11-1202-17; for recorder with 2 channel
preamp cage use Model 11-1202-16. Installation

4. Position chart take-up on front panel with + ) > ' c
P P instructions are included with each kit.

/ PLASTIC CAP

LOCATION
SCREW LOCK WASHER
PRESSURE ROLLER ’
SHAFT J
\ " CHART TAKE-UP
COTTER PI

\\
P

© TS PULLEY

DRIVE BELT
bi1636

FIGURE 2-3 CHART TAKE—UP INSTALLATION
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29 A.C. JUMPER BOARD
WARNING: REMOVE POWER SOURCE.

If it becomes desirable to operate the recorder at
some voltage other than the specified one, the A.C.
Jumper Board (Figure 2-4) must be repositioned,
. and the fuses replaced.

The A.C. Jumper Board is located behind the
writing table, To gain access to the board, open
the table and remove the chart paper roll {para.
5.3.6). The board will immediately become visible
when looking into the recorder. The voltage the

unit is set to operate at appears on the left side .

of the board.

The procedure that follows describes repositioning
the A.C. Jumper Board.

Carefully place screwdriver blade between
“EAR’ of board and 'CONNECTOR’’ and
pry board upward from connector, first from
one “"EAR”, then the other (See Fig. 2-4.)

Remove board from recorder once loosened.
Select desired voltage, reading voltage number
on left side of board (facing reader).

Place board back into connector making sure
it is seated correctly.

Install appropriate fuses on Control Timer
board. Refer to Table 4-1 for options.

Replace chart paper roll and close writing
table. Refer to Section Iil, Operation, before
attempting to operate recorder.

LT T

. M 1] _ean™
© :}5[, H—__‘ - [r——— —TR |
mriti i T i
’ L\A_A
115V/100V SIDE
CONNECTOR
: _
o = o
| )

200V/230V

SIDE

FIGURE 2-4 A.C. JUMPER BOARD
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