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 Policy:  The Grass S88 Stimulator will be utilized in accordance with manufacturer’s specifications and
 MEG Core Facility policies and procedures.

The Grass S88 Stimulator is a dual output general purpose stimulator intended for nerve and muscle stimulation procedures.  The two output channels can be operated independently or synchronized to produce complex paradigms.  The outputs are non-isolated constant voltage positive pulses.  Features include computer compatibility and flexibility of synchronization circuits: the synchronous inputs and outputs are TTL, 5 volts, PC compatible.  A rear DB25S connector permits external analog control of the timing circuits.  The Stimulus Isolation Unit (SIU) allows for applications requiring isolation and/or constant current.  Grass S88 Electrical Nerve/Muscle Stimulator - Stimulation is triggered via TTL outputs from the S88 to the Omega 2000 electronics.  
Procedure:
1.
Power Switch

a. The POWER toggle switch is flanked by the ON pilot lamp and the red overload lamp.  
b. In the ON position, the pilot lamp will glow orange, indicating that line power is being supplied to the instrument.
c. The OVERLOAD lamp will glow red in the event of a short circuit at either output.  The circuit overload shuts off the HIGH VOLTAGE power supply.  
d. The red indicator lamp will remain ON until the POWER switch is turned OFF for a few seconds.

2.
Stimulus ON-OFF-ON Lever Switch

a. The STIMULUS ON-OFF-ON LEVER SWITCH is located at the right hand corner of each channel.
b. The upper ON  position is for continuous voltage at the output; the lever switch will remain depressed (in the on position) when released; power will remain ON until the lever is switched to the up or off position.
c. In the lower ON position the lever switch will remain ON only as long as it is depressed; it will return to the OFF position as soon as it is released.
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3.
Stimulus Mode

The S88 FUNCTION can be set to deliver: 
a. Single – the RED SINGLE pushbutton is for manual operation (single independent pulses); also delivers single repetitive stimulus.
b. Repeat – repetitive stimulus; continuous presentation of a selected stimulus pattern (recurring pulses).

c. Trains – trains per seconds (TPS) covers a range of 0.01 to 100 TPS; delivers a select number of pulses in defined intervals/delays.

d. Twin Pulses – pulse per seconds (PPS); delivers two pulses of identical voltage and duration; the time between the onset of the first and second twin pulse is determined by the DELAY Circuit; twin pulses can be obtained singly, repetitively on in trains of pulses (can be used to determine nerve and muscle refractory times.

e. Trains of Twin Pulses – delivers two pulses together in a series in defined intervals/delays from its single output.   

4.
Controls 
All controls are equal to the setting on the dial multiplied by the setting indicated on the decade (multiplier) switch.
a. Rate – determines the rate at which pulses are delivered in pulses per second (1/100 sec to 100 PPS).

b. Delay – length of time before the pulse starts; pre-pulse interval (10usec to 10 sec).

c. Duration – pulse length; determines the length of time (T) in milliseconds that a pulse of a given frequency and voltage is delivered [1 msec to 10,000 msec (10 sec)]. 
d. Volt Control - Controls the intensity / strength of the pulse; range at the output is from 0.01 to 150 volts.  Always begin with the VOLTS dial set to minimum (1) and increase until the desired stimulus intensity is achieved.
e. Voltage Decade (multiplier) Switch- multiplier switch; the output impedance is also determined from the Volts Decade Switch.

· In the first four positions, the output impedance is 250 ohms and is constant at these four positions:
i. X.01, 

ii. X.1, 

iii. X1 and 

iv. X10(SIU).
· At X10(25Ω) the output impedance is 25 ohms.
· For special applications requiring low impedance, high current output - set the multiplier to X10(25Ω).  This position is provided for use with low impedance electrodes to obtain a relatively high current out.  When using this mode, caution should be taken since very high stimulus currents can be delivered. 
· When a Stimulus Isolation Unit (SIU) is connected in series with the output the: 


i.  X10(SIU) position is recommended for 15 to 150 volts out; *The SIU7

                        Isolation /Constant Current Unit should be operated at all times with the

                        stimulator VOLTS multiplier set to the X10(SIU). 

             ii.  X1 position is recommended for outputs of less than 15 volts.  
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f. Train Rate – in the S2 TRAIN position, trains of stimulus patterns are presented at the output of S2 at the rate set by this control.

g. Train Duration - in the S2 TRAIN position, trains of stimulus patterns are presented at the output of S2 at the duration set by this control.

h. Train Mode – To obtain trains, this switch must be in the SINGLE or REPEAT position.

Grass S88 Stimulator Specifications

	Train Rate (S1 and S2)
	1/100 sec to 100 TPS (4 decades)

	Train Duration
	1msec to 10 sec (4 decades)

	Rate (S1 and S2)
	1/100 sec to 1000 PPS  (5 decades)

	Pulse Delay (S1 and S2)
	10usec to 10 sec (6 decades)

	Pulse Duration(S1 and S2)
	10usec to 10 sec (6 decades)

	Synchronous Outputs (TTL)
	S1, S2 S1 Delay, S2 Delay, Train; Front Panel: 10 usec, 50Ω

	
	Rear Panel: 1 or 10 msec and Train End

	Synchronous Inputs (TTL)
	Train Duration, S1 Delay, S2 Delay,

	
	Trigger from rising or falling edge

	Rear Connector (DB25S)
	All SYNC INPUTS and OUTPUTS;

	
	External Analog Timing Control

	Volts Out (S1 and S2)
	10mV to 150V (4 decades)

	Peak Output Current
	150mA with 1000Ω on highest range

	Output Impedance
	250Ω nominal on all voltage ranges

	
	25Ω and 100kΩ on highest range

	AC Power
	115/230V, 50/60Hz,

	
	125 watts peak, 20 watts standby

	
	

	The maximum power output is 22 watts.

	Current out is 150 millliamperes with a 1000 ohm load.

	Output Impedance is determined by the position of the VOLTS multiplier switch.

	All parameters are accurate to +5%.

	


· The output is a positive (with respect to chassis ground) non-isolated constant voltage square pulse.  

· The S88 cannot deliver a true symmetrical biphasic pulse which is equal in positive and negative amplitudes. 

· However, if a Model Stimulus Isolation Unit (SIU)5 is used at either the S1 or S2 output, a biphasic waveform can be produced which, although not symmetrical, does have a negative and positive component which is equal in effective energy in terms of coulombs, if averaged over a sufficiently long period of time.  

· It is possible to obtain a true symmetrical biphasic pulse by mixing the output pulses from both S1 and S2 outputs through two Stimulus Isolation Units. Polarity can be changed only by connecting the S88 in series with an SIU and reversing polarity at the output of the SIU.  

Reference:
1. Grass S88 Muscle / Nerve Stimulator Manual
