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ABOUT THIS MANUAL
The following symbols are used in this guide:

This symbol indicates a CAUTION. Cautions warn against actions that can cause 
damage to equipment. Please read these carefully.

This symbol indicates a WARNING. Warnings alert you to actions that can cause 
personal injury or pose a physical threat. Please read these carefully.

NOTES and TIPS contain helpful information.

Fig. 1—121 Window Discriminator

INSTRUMENT DESCRIPTION
Model 121 is an amplitude discriminator for signals in the audio and sub-audio 
frequency range such as EEG and extracellular nerve action potentials. Input signals 
are sorted according to peak amplitude. For every waveform peak that appears within 
the window aperture set by the user, a rectangular pulse is generated at the Window 
output. Signals exceeding the upper level of the window produce outputs at the 
Above Window output. Visual indication (LED) of the pulses is provided at each output.
Multiplexing the input signal and window discriminator provides convenient 
visualization and ease of setting up an experiment. The WPI multiplex circuitry 
samples the input signal and window levels on a 70%/30% basic respectively, thereby 
minimizing loss of signal information.
Window discriminator levels are easily set. The lower level is set with the Lower Level 
control. The Window Aperture control sets the upper window level with respect to the 
lower level setting. Therefore, changing the lower level setting has no effect on the 
window aperture but simply displaces the window up or down. It is impossible for the 
user to set the lower level higher than the upper level.
The pulses from either output (Window or Above Window) are coincident with the 
falling edge of the pulse being analyzed and the level setting. The logic circuit is not 
time dependent. Therefore, the Model 121 can be used to analyze pulses for any 
duration. Signals of either polarity can be handled. Input ranges (maximum volts peak 
to peak) are 0.5, 5.0, and 50 volts. Respective window level ranges are 0-0.1, 0-1.0, and 
0-10.0 volts. Ten-turn controls with dial indicators allow for precise setting and direct 
reading of the window levels.
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OPERATING INSTRUCTIONS
Connect the line cord to the appropriate AC voltage outlet, 115 volts 60 Hz or 230 
volts 50 Hz. Turn the switch on.
The input signal is applied to the INPUT connector at the left-hand side of the 
instrument front panel. Since this terminal is capacitatively coupled to the internal 
circuitry, the DC level of the input signal may be any arbitrary value up to a maximum 
of ± 50 volts.
The operation of this instrument is unipolar; that is, the window can be set for positive 
or negative going signals as determined by the setting of the POLARITY switch. Once 
the POLARITY switch is set either + or -, the circuitry will accordingly operate for 
waveform elements of the selected polarity.
An amplitude “window” is established by operating the LOWER LEVEL and WINDOW 
APERTURE controls. Assuming positive polarity is selected (this will be assumed 
throughout; negative polarity signals operate in a similar manner), the LOWER LEVER 
control will set lower amplitude of the window in volts as shown on the scale. The 
Window Aperture control sets the upper window level with respect to the lower 
level setting. Therefore, changing the lower level setting has no effect on the window 
aperture but simple moves the window up or down. Both voltage scales are operated 
upon by the THRESHOLD MULTIPLIER switch.
Figure 1 shows the relationship between the input voltage range, threshold multiplier 
and the window amplitude range.

Signal “events” which occur within the window’s range will generate a rectangular pulse 
at the WITHIN WINDOW OUTPUT connector. An event is the entry and departure of 
a signal into the aperture without exceeding the upper level. Two such events are 
shown in Figure 2. Only one pulse will be generated by each event. A pulse is also 
generated for those events which exceed the upper level. Pulses coincident with these 
events are available at the ABOVE WINDOW OUTPUT connector. Visual indication of 
the output pulses is provided by LEDs located just above each output connector. The 
width of the output pulses is independently adjustable over a range of 0.1 ms to 1.0 
ms. The adjustment is made with the trimpots located above the respective output 
connector and LED.
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The pulses from either output (Within or Above Window) are coincident with the falling 
edge of the pulse being analyzed and the level setting as shown above. The logic 
circuit is not time dependent. Therefore, Model 121 can be used to analyze pulses of 
any duration.

Multiplexing of the input signal and the window discriminator levels provides 
convenient oscilloscope visualization and ease of setting up an experiment. The 
multiplex circuitry samples the input signal and window discriminator levels on 
a 70%/30% basis respectively, thereby minimizing the loss of displayed signal 
information. The MULTIPLEX output levels are normalized. That is, the displayed 
amplitude of the lower discriminator level is always in the range of 0 to 100 mV, 
irrespective of the setting of the range switch. The same is true for the window 
aperture. Its range is always displayed as 0 to 100 mV above the lower discriminator 
level. The displayed amplitude of the input signal is a function of the setting of the 
range switch. When set to the 0.5 pk-pk position, the input signal passes to the 
multiplex output without attenuation. The attenuation factor for the 5.0 V pk-pk 
setting is 10 and for the 50 V pk-pk position the attenuation factor is 100. When 
observing the multiplex output one must remember that the displayed amplitudes 
must be scaled by the Threshold Multiplier factor in order to obtain the actual 
amplitudes.

TESTING
Set the POLARITY switch to +. Set the THRESHOLD MULTIPLIER to x10. Adjust the 
LOWER LEVEL to zero volts and the WINDOW APERTURE to .05V (reading of 5.0 
on dial). This corresponds to .05V x 10 (Threshold Multiplier) or 0.5V. Connect the 
MULTIPLEX output to the vertical input of the oscilloscope. Set vertical for DC and 
sensitivity to 50mV/cm. Set scope horizontal for 1ms/cm sweep speed. Using any 
standard sine wave oscillator, generate some convenient sine wave signal, for example 
200 Hz. Adjust the amplitude of the oscillator to 1 volt peak and connect to the input 
of the Model 121. One should see a display similar to the one shown in figure 3.

Output pulses will occur on the ABOVE WINDOW OUTPUT connector since in the 
situation pictured above, all waveform peaks are above the aperture. Also, the ABOVE 
WINDOW LED will be lit. If one now reduces the amplitude of the input signal to a 
level within the aperture, pulses will now occur on the WITHIN WINDOW OUTPUT 
connector and the WITHIN LED will light. If the LOWER LEVEL is now set to 5.0 on the 
dial, equivalent to an amplitude of .05X 10 or 0.5 V, and the input signal peak is set 
below this level, no output pulses should occur.
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Note that the LED circuitry has an on duration of approximately 3 milliseconds. It 
is therefore possible to have a continuous indication of window or above window 
activity if the window or above window pulses are occurring at a rate faster than the 3 
millisecond LED on time. The situation can also occur where both LED indicators will 
be on simultaneously if both within and above window pulses are occurring at a rate 
faster than the 3 millisecond rate.

THEORY OF OPERATION
A simplified drawing of the Model 121 circuit in block form is shown in figure 4. 
The input is first scaled by an input attenuator and then amplified 5 times so as to 
standardize the amplitude of the input signal. The standardized signal is then fed 
to two comparators labelled A and B. The other inputs to the comparators come 
from the threshold control circuit which determines the lower level and aperture 
amplitudes. The outputs are then operated upon by the digital logic circuity so that 
output pulses are steered to the appropriate output connector; that is either within 
or above window output connectors. Associated with each of the output circuits is an 
LED which provides a visual indication of the occurrence of an output pulse.

The attenuated input signal and the threshold levels are fed to the buffer and scaler 
circuit which provides the multiplexer with normalized input levels as previously 
explained above. The switching signals for the multiplexer are developed by the 
clock and timing circuitry. The timing is such that the signal is presented to the 
output for approximately 70% of the time and the threshold levels 30% of the time. 
This arrangement allows multiplexed display of the signal level with a minimum of 
compromise.
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CALIBRATION
Under normal operating circumstances no periodic calibration is required. Because of 
the nature of the circuitry and the calibration procedure involved, it is recommended 
that recalibration be performed by factory technicians only. In the event that a 
component is replaced, recalibration may or may not be required. Please consult with 
the WPI Engineering Department before attempting any recalibration.

SPECIFICATIONS
Inputs

Input Resistance ..................................................................................................................... 100KW

Input Polarity  .................................................................Positive or negative, switch selectable

Input Range (max. input signal) ..........Up to 50V (peak to peak) in three ranges (0 - 0.5V, 
0 - 5V, 0 - 50V)

Window Level Range (both upper and lower levels)  ..................Up to 10V in three ranges 
(0 - 100mV, 0 - 1V, 0 - 10V)

Discriminator Resolution  ....................................................0.1% of full scale (selected range)

Discriminator Accuracy  ......................................................................................2% on any range

Outputs

Window and Above Window ............................Rectangular pulses, approx. 5.0V amplitude 
(TTL compatible), adjustable pulse width 

from 0.1 to 1.0ms Output impedance 
less than 500W.LED windicates presence of output pulse.

Multiplex  ..........................................................................................Cycle length nominally 37µs.
Signal on time: 26µs (70%)
Levels on time: 11µs (30%)

Output impedance less than 100W.

Power Requirements .........................................................................~120/240V, 50-60Hz,12VA

Dimensions  .................................................................................. 38cm (w) x 9cm (h) x 25cm (d)

Weight  ..............................................................................................................................2kg (4.5 lb.)
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DECLARATION OF CONFORMITY
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* Electrodes, batteries and other consumable parts are warranted for 30 days only from the date on which 
the customer receives these items.

WARRANTY
WPI (World Precision Instruments, Inc.) warrants to the original purchaser that this equipment, including 
its components and parts, shall be free from defects in material and workmanship for a period of 
one year* from the date of receipt. WPI’s obligation under this warranty shall be limited to repair or 
replacement, at WPI’s option, of the equipment or defective components or parts upon receipt thereof 
f.o.b. WPI, Sarasota, Florida U.S.A. Return of a repaired instrument shall be f.o.b. Sarasota.

The above warranty is contingent upon normal usage and does not cover products which have been 
modified without WPI’s approval or which have been subjected to unusual physical or electrical stress 
or on which the original identification marks have been removed or altered. The above warranty will not 
apply if adjustment, repair or parts replacement is required because of accident, neglect, misuse, failure 
of electric power, air conditioning, humidity control, or causes other than normal and ordinary usage.

To the extent that any of its equipment is furnished by a manufacturer other than WPI, the foregoing 
warranty shall be applicable only to the extent of the warranty furnished by such other manufacturer. 
This warranty will not apply to appearance terms, such as knobs, handles, dials or the like.

WPI makes no warranty of any kind, express or implied or statutory, including without limitation any 
warranties of merchantability and/or fitness for a particular purpose. WPI shall not be liable for any 
damages, whether direct, indirect, special or consequential arising from a failure of this product to 
operate in the manner desired by the user. WPI shall not be liable for any damage to data or property 
that may be caused directly or indirectly by use of this product.

Claims and Returns
Inspect all shipments upon receipt. Missing cartons or obvious damage to cartons should be noted on 
the delivery receipt before signing. Concealed loss or damage should be reported at once to the carrier 
and an inspection requested. All claims for shortage or damage must be made within ten (10) days 
after receipt of shipment. Claims for lost shipments must be made within thirty (30) days of receipt of 
invoice or other notification of shipment. Please save damaged or pilfered cartons until claim is settled. 
In some instances, photographic documentation may be required. Some items are time-sensitive; WPI 
assumes no extended warranty or any liability for use beyond the date specified on the container

Do not return any goods to us without obtaining prior approval and instructions from our Returns 
Department. Goods returned (unauthorized) by collect freight may be refused. Goods accepted for 
restocking will be exchanged or credited to your WPI account. Goods returned which were ordered 
by customers in error are subject to a 25% restocking charge. Equipment which was built as a special 
order cannot be returned.

Repairs
Contact our Customer Service Department for assistance in the repair of apparatus. Do not return 
goods until instructions have been received. Returned items must be securely packed to prevent 
further damage in transit. The Customer is responsible for paying shipping expenses, including 
adequate insurance on all items returned for repairs. Identification of the item(s) by model number, 
name, as well as complete description of the difficulties experienced should be written on the repair 
purchase order and on a tag attached to the item.
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