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Important
   • Refer to the Medi-Therm II® Operator’s Manual for detailed 

operating instructions. Read and understand the Operator’s 
Manual and all precautions prior to using the Hyper/
Hypothermia machine.

   • Review the SAFETY PRECAUTIONS (see page 1) prior to 
servicing the Medi-Therm II machine.

  • For technical assistance, contact your local dealer.

Receiving Inspection
Upon receipt, unpack the Medi-Therm II machine. Save all 
packing material. Perform a visual and mechanical inspection for 
concealed damage by removing the wraparound from the chassis 
(see figure 18, page 55). If any damage is found, notify the carrier 
at once and ask for a written inspection. Photograph any damage 
and prepare a written record. Failure to do this within 15 days 
may result in loss of claim.

Refer to section 2.0 of this Medi-Therm II Service Manual for 
additional details.

IMPORTANT
Before operating the Medi-Therm II machine, remove the 
compressor shipping braces. See p. 72, figure B, items 8 and 9.

Temporarily remove the power cord retainer (fig. 19, p. 56, item 6) 
and install the power cord. Reattach the power cord retainer.

Before you begin . . .

Gaymar® and Clik-Tite® are registered in the U. S. Patent and Trademark Office. 
Gaymar®, Clik-Tite®, and Medi-Therm® are trademarks of Gaymar Industries, Inc.
© 2000.  Gaymar Industries, Inc.  All rights reserved.
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1.0 Safety Precautions
Review the following safety precautions prior to testing the 
Medi-Therm II machine:

Risk of electric shock. Refer servicing  
to qualified medical equipment service 
personnel.

• Repairs should be performed only by qualified medical 
equipment service personnel and in accordance with 
this Service Manual. Otherwise, damage to the 
Medi-Therm II machine and improper therapy may 
result.

• Do not tip machine over without first draining the water 
out and unplugging the power cord. Electrical shock or 
damage to the machine can result.

• Use only Gaymar probes (see Accessories, page 6) or 
probes having characteristics equivalent to  
YSI 400 series probes in the Patient Probe jack.   
Use of other probes could result in erroneous 
patient temperature values.

Add distilled water only. Failure to use distilled water 
may result in poor machine performance.

• Do not use alcohol, since it is flammable. Alcohol 
may also accelerate blanket deterioration.

• Do not operate the machine without water, since 
damage to internal components may result.

• Do not overfill. Overfilling may result in overflow 
because the water in the blanket drains back into 
the machine when the machine is turned off.

• For grounding reliability, plug the Medi-Therm II 
machine only into a properly grounded outlet.

• To prevent damage to the power cord, always keep 
the power cord retainer in place.

DANGER

WARNING

CAUTION

1
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2.0 Repair Policy
For customers who repair Gaymar Medi-Therm II machines at 
their location, this manual contains information to allow a qualified 
biomedical technician, familiar with practices for servicing 
medical devices, to make necessary repairs. Service training for 
the Hyper/Hypothermia machine is recommended and can be 
arranged through your local dealer.

2.1 Limited Warranty
The Medi-Therm II Hyper/Hypothermia machine is warranted free 
of defects in material and workmanship for a period of two (2) 
years, under the terms and conditions of the Gaymar warranty 
in place at the time of purchase. The compressor portion of the 
machine carries a five year prorated warranty. During the warranty 
period, contact your local dealer.

Warranty does not cover products abused, misused, or altered 
outside the factory. There are no obligations on the part of 
Gaymar for consequential damages arising out of or in connection 
with the use or performance of the product. Gaymar disclaims 
all implied warranties including, but not limited to, the implied 
warranties of merchantability and of fitness for a particular 
purpose.

2.2 Warranty Repairs
All in-warranty field repairs must be authorized by Gaymar’s 
Export Department before proceeding.

2.3 Out-of-Warranty Repairs
The following repair options are available when local machine 
servicing is elected:

I . Defective Component  
Replacement parts can be ordered from your local dealer. 
Specify the Gaymar part number; refer to the Parts Lists in 
section 10.0 of this manual.

2. Defective Printed Circuit (PC) Board  
Defective PC boards can be exchanged for replacement 
boards at a fixed cost directly from your local dealer.

3. Defective Top Module  
The defective top module can be returned (without base) for 
repair. Contact your local dealer for information.

4. Machine Repairs  
If the Medi-Therm II machine becomes defective and the 
cause of the problem cannot be determined, the complete 
machine can be returned to your local dealer for servicing at 
the purchaser’s expense. This normally represents the most 
expensive repair option. Contact your local dealer.
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2.4 Return Authorization
Please contact your local dealer.
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3.0 Specifications
3.1 Physical

Specifications

3.2 Thermal
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* Section 9.1.1 for additional information
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3.3 Performance
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3.2 Thermal (continued)

Figure 1—Typical warm-up rate  
(with full size blanket)

Figure 2—Typical cooldown rate  
(with full size blanket)
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3.4 Electrical

3.6 Classification

3.5 Regulatory
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4.0 Blankets/Accessories

Single Patient Use Blankets,   
Polymer with Nonwoven Fabric

REF DHP810CE O.R. Table and General Use 
   (64 cm x 163 cm)

REF DHP812CE Pediatric General Use 
   (56 cm x 84 cm)

REF DHP813CE Adult General Use 
   (76 cm x 163 cm)

Single Patient Use Blankets,  All Polymer

REF DHP901 Adult General Use 
   (64 cm x 175 cm)

REF DHP902 Pediatric General Use 
   (64 cm x 91 cm)

REF DHP903CE Adult General Use (Narrow) 
   (51 cm x 150 cm)

Reusable Blankets, Heavy Duty Polymer

REF HP7010 Adult General Use 
   (64 cm x 175 cm)

REF HP7020 Pediatric General Use 
   (64 cm x 91 cm)

All blankets require use of the reusable DBK35CE  
Connector Hose.

Accessories *

(see item 1, p. 57) Detachable Power Cords

REF DBK35CE Connector Hose (3 meters)

REF PAT101CE Reusable Adult Patient Probe (3 meters) 
Rectal/Esophageal (YSI 401AC)

REF PAT102CE Reusable Pediatric Patient Probe (3 meters) 
Rectal/Esophageal (YSI 402AC)

REF PAT108CE Reusable Patient Probe (3 meters) 
Skin Surface (YSI 409AC)

NOTE: Other style YSI 400 series probes are available through 
Yellow Springs Instruments.

REF DP400CE Disposable Adult and Pediatric Patient  
Probe (0.9 meter) Rectal/Esophageal 
[requires ADP10CE Adaptor Cable]

REF ADP10CE Reusable Probe Adaptor Cable  
(3 meters) for DP400CE Probe

  *  These Gaymar probes, adapters, and hoses should be  
used only with Gaymar Hyper/Hypothermia Machines.

Blankets/Accessories

Figure 3—Disposable Probe/Reusable Adaptor Cable
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Water Fill Opening 
Lift cover. Fill unit with 
distilled water until green 
band on float is fully visible.

Dual Blanket Connections with 
Quick-disconnects and  
Probe Check Well 
Use PROBE CHECK  
well to verify the  
integrity of the  
patient probe.

Figure 4—Medi-Therm II Hyper/Hypothermia System

ON/OFF Switch 
(Circuit Breaker) 
Controls power to 
Medi-Therm II.

Patient Probe Jack 
Accepts patient probe plug connecting patient 
probe to machine. Use only Gaymar probes 
or equivalent YSI 400 series probes.

Medi-Therm II System

7
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MACHINE STATUS

HEAT indicates the machine is heating.

IN-TEMP indicates that the blanket or patient 
temperature is at the desired temperature setting.

COOL indicates the machine is cooling.

TEST LIGHTS flashes all indicator lights and 
digital displays, while sounding an audible alarm.

ALARM SILENCE temporarily silences the 
CHECK FLOW, CHECK PATIENT PROBE, 
FLASHING DISPLAY, and ADD WATER alarms 
for 10 minutes.

ALERTS

CHECK FLOW indicates the flow of water to the 
blanket has been restricted.

CHECK PATIENT indicates the patient probe 
is sensing a temperature below 29°C or above 
40°C. 

ADD WATER indicates the water reservoir is 
filled to less than the recommended level.

REMOVE FROM USE NOW indicates  
the Medi-Therm II machine has shut down.  
Remove the machine from use.

FLASHING DISPLAY indicates that the blanket 
or patient temperature is not being maintained 
within 0.5°C of the set point temperature. It is 
accompanied by an audible alarm.

POWER LOSS INDICATOR  lights when 
power is removed and ON/OFF circuit breaker 
is ON. [located on front of machine]

5.0 Operator Control Panel
See figure 5, page 9.

8
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Figure 5—Medi-Therm II Control Panel

SELECT MODE

BLANKET CONTROL— 
Adjust SET POINT to control 
blanket temperature.  
(4°C to 41°C)

PATIENT CONTROL— 
Connect patient probe, then adjust 
SET POINT to control patient 
temperature.  
(30°C to 39°C)

MONITOR ONLY— 
Connect patient probe, then use to 
monitor patient temperature.  No 
therapy is provided.

TEMPERATURE

BLANKET  TEMPERATURE— 
This display lights when either PATIENT 
CONTROL or BLANKET CONTROL is selected.

PATIENT  TEMPERATURE— 
As measured by the patient probe.   
This display lights whenever a patient probe is 
plugged in.

SET POINT CHANGE— 
Press the “” or “” button to select machine 
set point. When selecting a temperature outside 
the normothermic range (36°C to 38°C), an 
audible alarm will chime.  Press and hold the 
“” or “” button until the chime stops to 
access the extended temperature range.

PATIENT PROBE JACK— 
Insert only a Gaymar probe or an equivalent  
YSI 400 series probe. [located on front of 
machine]

9
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6.0 Theory of Operation, System
The Gaymar Medi-Therm II machine provides a means of regu-
lating patient temperature by supplying temperature-controlled 
water through a connector hose to a Gaymar Hyper/Hypothermia 
blanket. The blanket provides an interface for heating or cooling 
the patient. A patient probe senses patient temperature, which is 
displayed on the control panel. (See fig. 4, p. 7 and fig. 5, p. 9.)

The Medi-Therm II machine controls output water temperature 
by mixing hot and cold water using hot and cold solenoid valves 
under microcontroller control. A circulating pump, heater and 
refrigeration unit are also utilized.

Two backup systems limit output water temperature independent 
of the main microcontroller.

 The feedback for control purposes depends upon the machine’s 
operating mode. The machine may be operated in one of three 
operating modes:

• In BLANKET CONTROL mode, the operator sets the 
desired blanket temperature.  A temperature sensor 
within the machine monitors the water temperature 
and the machine heats or cools the water as required 
to bring the blanket to the SET POINT temperature. 
The patient temperature may be monitored by use of a 
patient probe connected to the patient probe jack on the 
front of the unit.

• In PATIENT CONTROL mode, the Medi-Therm 
II machine automatically regulates the patient’s 
temperature to the selected SET POINT.  The machine 
constantly compares actual patient temperature with the 
SET POINT value, and automatically adjusts the blanket 
temperature so that the desired patient temperature is 
achieved.

• In MONITOR ONLY mode, the operator can monitor 
patient temperature through the patient probe, without 
providing therapy.

Hyperthermia/hypothermia blankets may be placed either under 
or over the patient, depending upon the type of procedure.  Some 
applications may require a second blanket in order to achieve 
additional or more rapid heating or cooling. For these situations, a 
second blanket may be connected to the Medi-Therm II machine. 
The rate of patient heating or cooling may also be increased 
by positioning half- and full-sized blankets so that greater body 
surface is in contact with the blankets.

In the event of a power loss, a battery backup circuit will light the 
POWER LOSS light and sound the audible alarm. Upon restoring 
power, the mode of operation and the set points will have to be 
reselected.

6.1 Theory, Medi-Therm II Machine
Whenever the machine is on,  91/2 liters of water are maintained 
cold in the cold water reservoir. A cold water reservoir probe 
provides temperature feedback to the main microcontroller which 
cycles the refrigeration unit on at 5.8°C and off at 3.3°C.

When the blanket water requires cooling, water is pumped from 
the cold water reservoir. When the blanket water requires heating, 
a cartridge heater is used to quickly heat the water.

WATER TEMPERATURE CONTROL

Hot and cold solenoid valves regulate the flow path by directing 
water returning from the blanket to either the hot or cold water 
reservoir. Regulating the flow path controls the temperature of 
water pumped to the blanket. The main microcontroller controls 
solenoid valve operation. Only one valve operates at a time:

• When the HEAT status light is lit, the hot solenoid valve 
is open. Water returning from the blanket circulates 
through the hot water reservoir and is heated before 
being pumped back to the blanket. The heater, pump, 
and hot solenoid valve are energized. See figure 15A, 
page 52.

• When the COOL status light is lit, the cold solenoid 
valve is open. Water returns from the blanket to the 
cold water reservoir and is replenished by chilled water 
from the cold water reservoir before being pumped back 
to the blanket. The pump and cold solenoid valve are 
energized. See figure 15B, page 52. The refrigeration 
unit maintains the cold water reservoir temperature and 
operates independently of the solenoid status.

• When the IN-TEMP status light is lit, either the blanket 
water temperature is within 0.5°C of the setpoint (in 
BLANKET CONTROL mode) or the patient temperature 
is within 0.5°C of the setpoint (in PATIENT CONTROL 
mode). Water temperature is controlled by alternating 
between heating and cooling (see figs. 15A and 15B, p. 
52).

REFRIGERATION UNIT 

The refrigeration circuit (see fig. 16, p. 53) consists of two 
heat exchangers operating at two pressures and two devices 
used to change these pressures. The first of these devices is 
the compressor which changes the gas pressure from low to 
high. The other device is the capillary tube which reduces the 
refrigerant pressure from high to low.

Beginning the cycle at the capillary tube, high pressure liquid 
refrigerant flows in the capillary tube and is discharged into the 
evaporator coil. The evaporator coil, which is a heat exchanger, 
receives the refrigerant as a mixture of liquid and vapor at a 
pressure low enough so that it boils and absorbs heat from the 
water surrounding it.

10
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The heated refrigerant vapor then leaves the evaporator coils, 
enters the suction side of the compressor and is compressed, 
causing its pressure and temperature to increase. The vapor, 
much warmer than the ambient air, travels to the condenser.

The condenser is the other heat exchanger. The condenser 
fan draws the colder ambient air over the condenser coils and 
removes the heat being carried by the refrigerant and causes 
it to condense back into liquid refrigerant. This completes the 
cycle and the high pressure liquid refrigerant is returned to the 
capillary tube to be used over again. The temperature of the water 
surrounding the evaporator coil (in the cold water reservoir) is 
controlled by the main microcontroller. The microcontroller senses 
the temperature with a cold water reservoir probe and cycles the 
compressor relay on and off.

BACKUP SYSTEMS

Backup systems within the Medi-Therm II machine limit the 
temperature of water exiting the machine to specified ranges in 
the event of a failure of the control system including the main 
controller:

• BACKUP SYSTEM I (PIC Microcontroller and probe) 
The first backup system is independent of the main 
microcontroller. It runs off its own power supply. It limits 
the temperature of water exiting the machine in the 
event of a failure of control circuitry (including the main 
microcontroller). Using an overtemperature probe in the 
same water path as the main microcontroller blanket 
water probe, water temperature is sensed. When limit 
temperatures are surpassed the PIC sends a signal to 
trigger an analog REMOVE FROM USE NOW circuit, 
which:

• shuts down the pump and heater

• lights the ALERT and the REMOVE FROM USE 
NOW indicators; and,

• sounds the audible alarm.

 In addition, if the main microcontroller is operational, 
the compressor shuts down, the displays blank, and 
the ALERT indicator and audible alarm turn on and off. 
The power supply for this system is backed with a nickel 
hydride battery to provide a minimum 10 minute audible 
and visual POWER LOSS indication in the event of 
power failure.

• BACKUP SYSTEM II (Thermostats) 
The second backup system is independent of both the 
main microcontroller and the first backup system. It 
limits the temperature of water exiting the machine in 
the event of a failure of control circuitry (including the 
main microcontroller). This is accomplished using two 
bimetallic thermostats. If either of these two thermostats 
is actuated, they open the heater circuit directly and 

trigger an analog REMOVE FROM USE NOW circuit 
(separate from BACKUP SYSTEM I), which:

• shuts down the pump and heater

• lights the ALERT and the REMOVE FROM USE 
NOW indicators; and,

• sounds the audible alarm.

In addition, if the main microcontroller is operational, 
the compressor shuts down, the displays blank, and the 
ALERT indicator and audible alarm turn on and off.

6.2 Theory, System Component Interconnections
See figure 14, p. 51 for base-to-head and control/display  
board-to-power supply board connections; figure 25, p. 66 for the 
system wiring diagram; figures 26-28, pp. 67-70 for the electrical 
schematics; figures 22-24, pp. 60-65 for component layouts 
and part designations; and figure 29, p. 71 for the system block 
diagram.

CONTROL/DISPLAY BOARD, ALARM/BACKUP BOARD, AND 
POWER SUPPLY BOARD

The Medi-Therm II machine uses three printed circuit boards (see 
figure 14, p. 51):

• The control/display board contains the main 
microcontroller circuits, the display circuits, and all other 
low voltage control circuits.

• The alarm/backup board contains the BACKUP 
SYSTEM I microcontroller circuits, POWER LOSS 
indicator circuits and its own power supply.

• The power supply board contains the main 
microcontroller power supply, the low voltage to high 
voltage interface circuits, and the REMOVE FROM USE 
NOW latching circuits.

The control/display board connects to the patient probe jack J1 
via P2 at J2 and to the digital control assembly panel via P4 at 
J4A. All other connections from the system’s peripheral devices 
to the control/display board are made through the power supply 
board.

A 26-pin cable connects the control/display board via P1 at J1 to 
the power supply board via P3 at J4.

Five cables connect the components in the base of the machine 
to the PC boards in the head (see figure 14, p. 51): 

• A 9-pin connector P6 ties the blanket water probe 
RT2, cold water reservoir probe RT1, flow switch S5, 
and level switch S4 to the power supply board at J2 and 
ultimately to the control/display board.

• A 12-pin connector P7 ties the high voltage devices 
(pump, heater, hot solenoid valve SV2, cold solenoid 

Theory of Operation
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valve SV1, and refrigeration compressor relay K1 to the 
interface circuits on the power supply board, as well 
as thermostats S1 and S2 to the high voltage latching 
circuitry on the power supply board, at J1 on the power 
supply board.

• A 6-pin connector P5 connects transformer T1 housed 
in the base to the power supply circuitry at J3 on the 
power supply board.

• a 6-pin connector P11 connects the over-temperature 
probe RT3 and auxiliary switch within the circuit breaker 
CB1 (for sensing POWER LOSS) to the alarm/backup 
board at J4.

• A chassis ground harness from the control/display 
board and alarm/backup board connects to the chassis.

6.3 Theory, Main Microcontroller Power Supply
See figure 25, p. 66 for the system wiring diagram; figures 26-28, 
pp. 67-70 for the electrical schematics; figures 22-24, pp. 60-65 
for component layouts and part designations; and figure 29, p. 71 
for the system block diagram.

Power enters the Medi-Therm II machine through circuit breaker 
CB1 to feed the refrigeration unit (through relay K1) and the 
stepdown transformer T2. The output of T2 is fused with a 6.3 
amp fuse located below the TB1 terminal block; see figure 19, 
item 22. Stepped down voltage from T2 then enters the power 
supply board at J1 to feed the hot solenoid valve, cold solenoid 
valve, heater and pump triacs, the high voltage latching circuits 
and transformer T1.

Power to drive the low voltage circuits on the control/display board 
is derived from the machine’s main microcontroller power supplies 
which reside entirely on the power supply board. The transformer 
T1 output is rectified and filtered to generate unregulated positive 
and negative voltages. Q5, D1, L1 and associated components 
are configured as a DC to DC switching regulator in a buck 
configuration yielding a nominal output of +5.3 volts DC. Q6 is a 
linear regulator with a nominal output of plus twelve (+12) volts 
DC, while Q7, also a linear regulator, delivers a nominal output of 
minus twelve (-12) volts DC.

6.4 Theory, Machine Functions
See figure 25, p. 66 for system wiring diagram; figures 26-28, pp. 
67-70 for the electrical schematics; figures 22-24, pp. 67-70 for 
component layouts and part designations; and figure 29, p. 71 for 
the system block diagram.

The main microcontroller U37 is fully dependent on the code 
stored in the U31 EPROM. When the machine is on, the main 
microcontroller continually cycles through its main program loop 
to perform the following: 

• Thermistor output measurement (see section 6.4.1)

• Digital control panel input (section 6.4.2)

• Display update (section 6.4.3)

• Peripheral input (section 6.4.4, p. 13)

• Blanket/Patient temperature control (section 6.4.5, p. 13)

• Cold water reservoir temperature control (section 6.4.6,  
p. 14)

Backup water temperature limiting is achieved independently of 
the microcontroller. See section 6.4.7, page 14.

6.4.1 Thermistor Output Measurement
Temperature measurement is achieved using 400 series 
thermistor beads located in the blanket water path (blanket water 
probe RT2), the cold water reservoir (cold water reservoir probe 
RT1), and in the patient via the patient probe jack J1.

The main microcontroller connects each of the three beads to the 
current source circuitry (U38 and associated components) using 
demultiplexor U49. At the same time, the resulting output voltage 
created by the current through the thermistor is presented to an 
amplifier circuit (U39 and associated components) via multiplexor 
U50. The amplified voltage is then applied to a voltage-to-
frequency converter U24. A frequency up to 100kHz is presented 
to port pin P3.5 of the microcontroller. The microcontroller 
converts the incoming frequency to a temperature value.

At regular intervals two compensation resistors R13 and R12 
are also processed in the same manner. These compensation 
resistors are precision resistors with values at each end of the 
probe temperature range of 0°C to 50°C. The values from the 
precision resistors are used to compensate for circuit drift.

6.4.2 Digital Control Panel Input
User input is entered via a digital control panel. The input from the 
buttons is decoded by U45. The “data available” line of U45 is tied 
to the main microcontroller port pin P3.3. When a button press is 
decoded and debounced by U45, the “data available” line goes 
high and the microcontroller responds by inputting the decoded 
value.

6.4.3 Display Update
For display of measured and set point temperatures, 7 segment 
LED displays are utilized:

• The set point display is driven by driver chip U48. The 
main microcontroller interfaces to it via the data bus at 
addresses 0FFF8H, 0FFF9H, 0FFFAH, 0FFFBH.

• The patient display is driven by driver chip U6. The 
main microcontroller interfaces to it via the data bus at 
addresses 0FFF4H, 0FFF5H, 0FFF6H, 0FFF7H.

12
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• The blanket display is driven by driver chip U5. The 
main microcontroller interfaces to it via the data bus at 
addresses 0FFECH, 0FFEDH, 0FFEEH, 0FFEFH.

All alarm and status indicators are lit by LED bars driven by 
inverter/driver IC’s:

• The alarm latch U53 is the interface between the main 
microcontroller and the ALERT, ADD WATER, CHECK 
PATIENT, CHECK FLOW, REMOVE FROM USE 
NOW, and SELECT drivers via the data bus at address 
0FFBFH. A high signal written to the latch by the main 
microcontroller activates the individual inverter/drivers 
to light the corresponding indicator.

• The mode display latch U54 is the interface between 
main microcontroller and the IN-TEMP, COOL, HEAT, 
PATIENT CONTROL, BLANKET CONTROL, and 
MONITOR ONLY drivers via the data bus at address 
0FFDFH. A high signal written to the latch by the main 
microcontroller activates the individual inverter/drivers.

• The control latch U51 is the interface between the 
main microcontroller and the two leader light drivers 
via the data bus at address 0FF7FH. When this latch 
is selected, a low signal on the data line from the 
microcontroller causes a high signal on the latch output. 
Therefore, these two LED bar displays are “active low” in 
the eyes of the microcontroller in contrast to all the other 
LED bar displays of the machine. 

The audible alarm located on the alarm/backup board is driven 
by a high signal from the control latch U51 (from the main 
microcontroller via the data bus at address 0FF7FH) or a high 
RFU IN signal from Q10 on the power supply board or a high 
signal from the PIC microcontroller on the alarm/backup board. A 
low data line signal from the main microcontroller to U51 causes a 
high signal on the latch output. Therefore, the alarm is “active low” 
in the eyes of the main microcontroller. NOR gate U40, driver U26 
and transistor Q1 work in conjunction to activate the alarm.

6.4.4 Peripheral Input
The input buffer U55 is the interface between the main 
microcontroller (via the data bus at a “read” address of 0FFFEH) 
and the input signals from the flow switch S5 and the level switch 
S4 (which travel from the base through the power supply board), 
the probe presence switch within the patient probe jack J1, and 
the service mode button S3 on the control/display board. The 
lines to the buffer from the peripheral devices are default high (via 
pull-up resistors).

The level switch S4 will pull its buffer input line low when it senses 
a sufficient water level.

The flow switch S5 will pull its buffer input line low when it senses 
sufficient flow.

The probe presence switch within J1 will pull its buffer input line 
low when it senses the presence of the patient probe.

Pressing the service mode switch S3 on the control/display 
board will pull its buffer input line low. Pressing this switch while 
powering up the machine will cause the machine to execute code 
which implements several service modes for troubleshooting use.

6.4.5 Blanket/Patient Temperature Control
If the machine is in BLANKET CONTROL mode, the blanket water 
temperature as sensed by the blanket water probe is used as 
the feedback signal for controlling the water temperature to the 
BLANKET CONTROL mode set point temperature.

If the machine is in PATIENT CONTROL mode, the patient 
temperature as sensed by the patient probe connected to the 
patient probe jack is used as the feedback signal for controlling 
the patient temperature to the PATIENT CONTROL mode set 
point temperature. The machine accomplishes this by adjusting 
the water temperature.

For water temperature control, the main microcontroller control 
system outputs a pulse train to each solenoid valve. The pulse 
train to the hot solenoid (and also heater) is the complement 
of the pulse train to the cold solenoid. The pulse train duty 
cycle depends on the magnitude and sense of the control 
signal calculated by the main microcontroller. That is, while the 
solenoids are each either on or off, the ratio of on time to off time 
is proportional to the calculated control signal amplitude. For large 
differences between set point and probe temperatures, the output 
to each solenoid valve will be either on or off. For differences 
approaching zero, the outputs to the solenoid valves (and heater) 
will switch on and off, with the on and off times automatically 
adjusted to maintain a probe temperature equal to the set point.

The circulating pump is energized whenever the unit is in 
PATIENT CONTROL or BLANKET CONTROL modes.

The control latch U51 on the control/display board is the interface 
between the main microcontroller (via the data bus at address 
0FF7FH) and the peripheral drivers on the power supply board.

Interface circuitry on the power supply board consists of U1, U2, 
U7, U8, Q3, Q4, Q8, Q9, and associated components. U1, U2, 
U7, and U8 are optically coupled triac drivers used to control 
their respective triacs (Q3, Q4, Q8, and Q9); these combinations 
provide electrical isolation between the low voltage main 
microcontroller control circuits and the line voltage circuits.

The heater, pump, hot solenoid valve, and cold solenoid valve 
are individually controlled by the main microcontroller through 
latch U51 on the control/display board. A high signal on the data 
line from the main microcontroller causes a low signal on the 
appropriate output line of U51 which then sinks current from the 
power supply board to activate the peripheral devices.

13
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Pin 11 of U51 on the control/display board and U8 and Q9 of the 
power supply board control the cold solenoid valve while pin 9 
of U51 on the control/display board and U7 and Q8 of the power 
supply board control the hot solenoid valve. Pin 8 of U51 on the 
control/display board and U2 and Q4 of the power supply board 
control the circulating pump. Pin 7 of U51 on the control/display 
board and U1 and Q3 of the power supply board control power to 
the heater.

6.4.6 Cold Water Reservoir Temperature Control
The control latch U51 on the control/display board is the interface 
between the main microcontroller (via the data bus at address 
0FF7FH) and the refrigeration compressor relay driver on the 
power supply board. A high signal on the appropriate data line 
causes a low signal at pin 6 of U51 on the control/display board, 
which then activates Q12 on the power supply board. Q12 on the 
power supply board is the interface between the control/display 
board and the coil of the power relay K1 located in the machine 
base. The main microcontroller switches power through the relay 
to the refrigeration compressor at cut-out and cut-in temperatures 
of 3.3°C and 5.8°C. These temperatures are sensed by the cold 
water reservoir probe RTl located in the water reservoir. (See 
figure 16, p. 53.) Control of the cold water reservoir temperature 
takes place whenever the machine is on.

6.4.7 Backup Water Temperature Limiting
Water temperature limiting is provided by two systems; Backup 
System I and Backup System II.

Backup System I consists of a PIC microcontroller residing on the 
alarm/backup board, the over-temperature probe RT3 located in 
the base, and one of the REMOVE FROM USE NOW latching 
circuits on the power supply board.

Backup System II consists of two REMOVE FROM USE NOW 
latching circuits and two fixed non-adjustable temperature limit 
thermostats, S1 and S2 located in the base.

6.4.7.1 REMOVE FROM USE NOW Latching Circuits
The power supply board includes two REMOVE FROM USE 
NOW latching circuits made up of U3, U4, U5, U6, U9, U10, D2, 
D3, Q1, Q2, and their interconnecting components. Under normal 
circumstances, Q1 and Q2 are kept turned on by the action of R7, 
C10, and D4 and R5, C15, and D5 to complete the conduction 
path for the heater and pump.

6.4.7.2 Backup System I
The PIC microcontroller has its own power supply on the alarm/
backup board which is independent of the main microcontroller’s 
power supply circuits.  Transformer T1 output is rectified and 
filtered to generate unregulated positive voltage.  Q1 is a linear 
regulator with a nominal output of +5.0 volts.  Interface circuitry 
for Backup System 1 consists of Q2 and R1 on the alarm/backup 

board and optical coupler U4 on the power supply board which is 
powered by the independent power supply of the alarm/backup 
board.  

The PIC microcontroller repetitively compares the resistance of 
the RT3 over-temperature probe (which is a 400 series thermistor 
in the blanket water flow path) with fixed precision resistor 
R11.  When the blanket water temperature (as sensed by RT3) 
surpasses the temperature represented by the fixed resistor 
(see section 3.2, Thermal Specifications, page 3, for the RT3 
high temperature limit) the PIC commands a REMOVE FROM 
USE NOW shutdown condition via optical coupler U4 on the 
power supply board.  It also signals the audible alarm directly 
with a continuous tone (regardless of the main microcontroller 
operational status).  These commanded signals by the PIC 
microcontroller will remain until the machine is powered down.   

U4 prevents Q1 from turning on so full line voltage will appear 
between J1-2 and J1-3.  In this case, U5 and U10 will be turned 
on by the action of R4, D3, and associated parts while U3 and 
U9 will be turned on by the action of R6, D2, and associated 
parts.  U5 prevents Q2 from turning on and U3 prevents Q1 
from turning on even if the PIC command signal is removed. The 
output of either U9 or U10, through buffer Q10, signals the main 
microcontroller that a REMOVE FROM USE NOW condition has 
resulted.  Thus, should the PIC microcontroller sense an over 
temperature condition, the heater and pump are shut off and the 
main microcontroller is notified.

6.4.7.3 Backup System II
If the blanket water falls into the low temperature limit range, 
S1 will open.  If the blanket water temperature rises into the 
high temperature range, S2 will open (see section 3.2, Thermal 
Specifications, page 3, for the high and low temperature limits).  

When either of these thermostats opens, it directly interrupts the 
circuit and shuts off the pump and heater; at the same time, full 
line voltage will appear between J1-2 and J1-3.  In this case, U5 
and U10 will be turned on by the action of R4, D3, and associated 
parts while U3 and U9 will be turned on by the action of R6, 
D2, and associated parts.  U5 prevents Q2 from turning on and 
U3 prevents Q1 from turning on even if the open thermostat(s) 
closes again. The output of either U9 or U10, through buffer Q10, 
signals the main microcontroller that a REMOVE FROM USE 
NOW condition has resulted. Thus, should either thermostat 
(S1 or S2) trip, the heater and pump are shut off and the main 
microcontroller is notified.

6.4.7.4 Both Backup System I and II
On the control/display board, a high signal from Q10 of the power 
supply boards feed drivers U52 to light the REMOVE FROM 
USE NOW LED, feeds driver U11 to light the ALERT LED, and 
feeds NOR gate U40 to drive the audible alarm located on the 
alarm/backup board.  All this is done independent of the main 

Theory of Operation
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microcontroller.  The same signal is sent to port P3.2 of the 
microcontroller through C1, R1, and driver U11.

6.4.7.5 If The Main Microcontroller Is Nonoperational
If the main microcontroller is nonoperational at the event of a 
signal from Q10 of the power supply board, the user is notified 
of the REMOVE FROM USE NOW condition by the fact that all 
the above mentioned indicators are on continuously. In addition, 
the separate redundant circuits on the power supply board, each 
triggered by either of the thermostats, or one triggered by the 
PIC microcontroller, insure that the pump and heater remain off 
even if the thermostat closes again or the PIC command signal is 
lost.   The REMOVE FROM USE NOW condition remains latched 
and can be cleared only by an operator intervention in the form 
of turning the machine circuit breaker off.  If upon machine turn 
on the fault condition still exists, the REMOVE FROM USE NOW 
condition will recur.

6.4.7.6 If the Main Microcontroller is Operational
If the main microcontroller is operational at the event of  a high 
signal from Q10 of the power supply board (originating from 
BACKUP SYSTEM I or BACKUP SYSTEM II), the signal at 
P3.2 causes the main microcontroller to shut off the 7 segment 
displays, flash the ALERT LED and light the REMOVE FROM 
USE NOW LED, toggle the audible alarm, store the appropriate 
RFU (Remove From Use) code indicating the reason for the 
shutdown, turn off the heater and pump triacs Q3 and Q4, turn 
off the solenoid triacs Q8 and Q9, and turn off the compressor 
transistor Q12.   (Separate machine service modes allow for 
viewing the RFU code and for debugging problems. See section 
8.0.)

The process of turning off the heater and pump triacs Q3 and Q4 
by the main microcontroller removes power from the REMOVE 
FROM USE NOW circuitry on the power board which then allows 
the indicators on the control/display board  to toggle under main 
microcontroller control. 

Note:   The audible alarm will be a continuous tone 
for an over temperature condition sensed by 
BACKUP SYSTEM 1 regardless of the operational 
status of the main microcontroller since the PIC 
microcontroller puts out a continuous signal to the 
audible independently which does not get reset 
and which overrides any pulsing of the audible the 
main microcontroller may perform. 

The shutdown condition by the main microcontroller program will 
remain until the machine is powered down.  If, upon machine turn 
on, the fault condition still exists, power replaced to the REMOVE 
FROM USE NOW circuits on the power supply board when a 
mode is selected (or automatically every 60 seconds in standby 
mode) will cause the REMOVE FROM USE NOW condition to 
recur.

6.4.7.7 Other REMOVE FROM USE NOW Shutdown 
Conditions

If during normal operation the main microcontroller senses 
internal problems, it will cause a machine shutdown condition 
as in 6.4.7.6.  As a precaution,  it also sends an output signal 
from port pin P3.4 through U40 on the control/display board, 
to command, via Q11 and U6 on the power supply board a  
REMOVE FROM USE NOW shutdown condition of the latches. 
The appropriate RFU (Remove From Use) code for the shutdown 
will be stored. See section 8.0.

6.4.8 Power Loss
The PIC microcontroller also provides the POWER LOSS 
detection function.  The Q1 linear regulator is provided voltage 
also from an 8.4V nominal nickel metal hydride battery when the 
auxiliary switch of the circuit breaker CB1 is closed (indicating the 
circuit breaker is in the on position) and the main microcontroller 
power supply circuits are not powered.  The PIC microcontroller 
detects this POWER LOSS condition via the optical coupler U3 
which is tied to the main microcontroller power supply circuits.  

6.4.9 Battery Charging
When the main microcontroller power supply circuits are powered 
and the auxiliary switch of the circuit breaker CB1 is closed 
(indicating the circuit breaker is in the on position), the battery is 
trickle charged through R3 on the alarm/backup board.  

6.4.10 Detection of Operational Backup System 1
The PIC microcontroller provides the 1 second power-up tone 
for the machine.  This can be used by the user to ascertain 
whether the PIC microcontroller is operational.  But, whenever the 
machine is on the PIC microcontroller also creates a 0.15 second 
on, 0.15 second off square wave pulse which is fed to the main 
microcontroller via optical coupler U4 on the alarm/backup board.  
The main microcontroller constantly monitors for this signal via 
the CONN_SENSE line.  If the pulse is not there or if it is not 
correct, the main microcontroller shuts the machine down with a 
REMOVE FROM USE NOW condition because this indicates that 
the alarm/backup board has either been disconnected or the PIC 
is not operational.

Theory of Operation
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7.0 Functional Check, Safety Inspection, and 
Preventive Maintenance

7.1 Receiving Inspection Procedures
CONCEALED DAMAGE 
After unpacking the Medi-Therm II machine, inspect the machine 
for concealed damage. Save all packing material and carefully 
describe or photograph the damage. Notify the carrier at once and 
ask for an inspection (in writing). Failure to do this within 15 days 
may result in loss of claim.

Before placing the Medi-Therm II machine into service, remove 
the three compressor shipping braces (see p. 72, fig. B), attach 
the power cord (p. 57), fill the reservoir with distilled water (p. 
3 and p. 7), make sure the power loss indication works (e), p. 
18), and perform a Functional Check and Safety Inspection (pp. 
17-21).

7.2 Cleaning and Storage Procedures
FLUID SYSTEM 
Use distilled water to retard algae growth and mineral buildup. 
Change the distilled water monthly or more often depending upon 
use.

The water circulation system, including blankets, should be 
cleaned every month to retard algae growth.

To clean the fluid system, drain the machine and prepare an 
algaecidal solution according to manufacturer’s instructions. 
Use AirKem A-33 or equivalent. Add the solution to the machine, 
attach blankets, set the machine in BLANKET CONTROL mode 
to a setpoint temperature of 27°C and circulate the solution for 
12 hours. Drain the solution and refill the machine with distilled 
water. Algaecide solution may be readded to the water and left in 
the machine in the recommended concentration to further retard 
algae growth.

• Do not exceed proper algaecidal solution concentration. 
Excessive algaecide may cause foaming, which can 
damage the circulating pump.

• Do not use bleach (sodium hypochlorite). Bleach will 
damage the heating element in the machine, which 
could result in excessive leakage current.

COMPRESSOR 
Dirt that has accumulated on the condenser coils and cooling fins 
within the machine will reduce the efficiency of the compressor 
and should be removed with a vacuum cleaner or compressed air 
hose. This will require removal of the rear baffle assembly. This 
should be checked monthly or more frequently depending upon 
use. See figure 18, p. 55.

CAUTION

PUMP 
Pump motor should be oiled once a year with 3-4 drops of general 
purpose motor oil in the locations identified on the pump label.

7.2.1 Machine Cleaning

Users should not use cleaning or decontamination 
methods different from those recommended.

To clean the external surfaces of the machine and connector 
hose, use a nonabrasive cleaning solution (such as warm, soapy 
water) and a clean cloth. Wipe or air dry. Apply a disinfectant 
such as 10% chlorinated bleach solution (chlorinated bleach with 
5.25% sodium hypochlorite) to the external surfaces and allow to 
dry. 
Do not use bleach within the machine.

7.2.2 Blanket Care

• Do not store filled blankets.  Algae growth may occur 
inside.

• Do not use a blanket if severe algae buildup occurs.

• Do not expose blankets to temperatures over 65°C.

REUSABLE BLANKETS

To clean inside reusable blankets, attach the blankets to the 
machine and follow instructions for section 7.2, Cleaning and 
Storage Procedures, Fluid System.

To clean the outside of a reusable blanket:

1. Manually clean both sides of the blanket on a flat surface 
with warm water, a mild commercial detergent, and a sponge 
or cloth.

2. Thoroughly rinse with clean water for 30 seconds.

3. Air dry or wipe with a clean cloth.

4. Apply a disinfectant such as a 10% chlorinated bleach 
solution (chlorinated bleach with 5.25% sodium hypochlorite) 
to both sides of the blanket.

5. Allow to air dry. Solution contact time is what makes 
disinfection effective.

NOTE: Excess solution pooled in the buttons can be 
removed with a clean, dry cloth.

CAUTION

Functional Check, Safety Inspection, and Maintenance
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6. Loosely roll up the blanket and store for next use.

 Reusable blankets can be cleaned and reused so long as 
they do not crack or leak.

7.2.3 Probe Care
REUSABLE PROBES 
For cleaning, disinfecting, and sterilizing reusable Gaymar probes 
(or equivalent YSI 400 series reusable probes), refer to the 
instructions provided with the probe.

DISPOSABLE PROBES 
Gaymar disposable probes should be discarded after use.

7.2.4 Probe Check Well Care

The PROBE CHECK WELL should be cleaned with a small 
tubular brush as outlined in section 7.2.1,  Machine Cleaning.

7.2.5 Quick-Disconnects
The quick-disconnects joining the connector hose to the machine 
may become difficult to engage. This problem can be prevented 
by periodically applying a silicone base or light machine oil to the 
outside of the male connector prior to engagement.

Figure 6—Probe Check Well
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well
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7.3 Functional Check and Safety Inspection
To assure the optimum performance, dependability and safety, the 
following should be performed each year, or as specified in the 
facility’s preventive maintenance program.

An Inspection Form is provided at the end of this section to 
facilitate and document the inspection process. Lower case letters 
preceding the subheadings within section 7.3 correspond to the 
lines on the Inspection Form.

Always perform the Functional Check and Safety 
Inspection after making repairs and before returning the 
Medi-Therm II machine to patient use.

Improper repair may result in death or serious 
injury, equipment damage,  or malfunction.

REQUIRED TEST EQUIPMENT

The following test equipment (or equivalent) is required to perform 
the preventive maintenance/functional check procedures:

• GAYMAR TPT9 Flowmeter/Temperature Tester †

• GAYMAR TFC1 Mercury Thermometer (±1°C 
accuracy); -2°C to +52°C range †

†  As an alternative to the above TPT9 and TFC1 test 
equipment, you may use:

  a liquid flow meter with a measurement range of 10 
to 75 liters per hour and an accuracy of ± 5% of full 
scale, and

  an inline fluid temperature sensor with a measure-
ment range of 0 to 50°C and an accuracy of ± 1°C.

• GAYMAR DBK35CE Blanket Connector Hose

• GAYMAR PRK2 Patient Temp Simulator Kit, or a 
Precision Decade Box (0-10K ohms, 0.2% 
accuracy, 1 ohm increments)

• GAYMAR DHP901CE or DHP813CE Hyper/
Hypothermia Blanket

• Ground Resistance Checker

• Current Leakage Tester

• Static Control Wrist Strap

Risk of electrical shock when parts are electrified.

WARNING

DANGER

Functional Check, Safety Inspection, and Maintenance
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Cycle the switch on and off several times. The switch should have 
a positive engagement (“click”) for the OFF and ON positions.

e) POWER LOSS Indication

Test to insure that the POWER LOSS indication works. With the 
power cord unplugged, turn the circuit breaker to the ON position. 
The POWER LOSS indicator should flash and the audible alarm 
should sound continuously. If it doesn’t, the battery may have 
self-discharged due to nonuse. While the machine operates it 
trickle charges the battery, which powers this function. Operating 
the machine for four hours will recharge the battery sufficiently to 
allow 10 minutes of POWER LOSS INDICATOR operation. If the 
battery does not recharge, replace it. Dispose of battery. See the 
alarm/backup board parts list (p. 65).

Replace with a rechargeable battery only (type V7/8H-
-Nickel Hydride, 8.4 V nominal, 150 mAh). Otherwise, 
battery damage may occur.

f) Condition of Lights and Alarm 

Plug in the Medi-Therm II machine and turn it on. Press and hold 
the TEST LIGHTS button. The right and left halves of the display 
panel should light and blank alternately (along with the audible 
alarm). The three status legends (HEAT, IN-TEMP, and COOL), 
the ALERT legend and its four (triangular) indicators, and the 
three mode legends and SELECT heading should be lit. The three 
temperature displays should indicate “888”, “888.8”, and “888.8”. 
The two lines connecting SET POINT to both the BLANKET 
TEMPERATURE and PATIENT TEMPERATURE display should 
be lit. The audible alarm should sound. Replace any LED’s which 
do not light.

g) Flow 

To measure the machine’s flow rate and check the flow switch 
actuation, perform the following:

1. Fill machine with distilled water until green band on float 
stem is fully visible.

2. Connect the test setup shown in figure 17A/B, p. 54.

3. Turn machine on. Set machine in BLANKET CONTROL 
mode.

4. Increase the temperature set point to light the HEAT status 
light. Note the flow rate.

5. Decrease the temperature set point to light the COOL status 
light. Note the flow rate.

6. The flow rate in both modes should exceed 60.6 liters per 
hour.

WARNING

Functional Check and Safety Inspection

Follow the following procedures carefully, paying particular 
attention to test setups. Any deviation from the setups, 
procedures, or test equipment may result in incorrect or 
misleading results.

Before making any repairs, be sure to recheck your test setup, 
procedure, and test equipment.

a) Condition of Chassis 

The following inspections should be performed:

1. The chassis should be clean and relatively free of rust and 
corrosion.

2. Exterior screws should be tight

3. Legends, markings, and operator instructions should be 
legible.

4. Dirt that has accumulated in vents and cooling fins within 
the machine should be removed with a vacuum cleaner or 
compressed air hose. This will require removal of the rear 
baffle assembly.

5. Check that the casters are tight and functioning properly.

6. The quick-disconnect fittings on the machine may become 
stiff and difficult to engage. If so, apply a silicone-base 
lubricant to the inside of the machine fittings and the outside 
of the blanket connector.

7. Clean the Probe Check Well according to the procedure 
described in section 7.2.4, p. 17.

8. Inspect the fluid system for debris and any sign of 
algae growth. Clean according to Cleaning and Storage 
Procedures, Fluid System (section 7.2, p. 16).

b) Attachment Plug 

Examine the attachment plug on the line cord to be sure that it is 
in good condition.

c) Power Cord and Cord Retainer

Make sure the detachable power cord is an approved cord set 
(see 3.4, p. 5). Examine the power cord along its entire length for 
physical damage, such as cuts or cracked insulation. A damaged 
power cord should be replaced rather than repaired. Check that 
the cord retainer is installed and secure. Do not operate without 
the cord retainer.

d) Circuit Breaker 

A worn out circuit breaker can be responsible for intermittent 
shutoffs, with no other apparent indications of failure.

Examine the physical condition of the circuit breaker, paying 
particular attention to the push-on terminals at the rear of the 
breaker. Terminals should be snug. Replace breaker and/or 
terminals if there is discoloration or any indication of heating.
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NOTE: If the unit has been completely drained, air can be 
trapped in the pump causing flow to be decreased. 
To clear the air, turn the unit off, wait approximately 
one minute, and start again from step 3.

7. Kink the hose to stop the flow. The CHECK FLOW indicator 
should light, the ALERT indicator should flash on and off, 
and the audible alarm should sound.

h) Level Switch Actuation 

To test the actuation of the level switch, perform the following:

1. Fill machine with distilled water until green band on float 
stem is fully visible. The ADD WATER indicator should be off.

2. Connect a DBK35CE hose to a supply fitting on the 
machine and direct the other end to a drain or gallon (4 liter) 
container.

3. Turn machine on. Set machine in BLANKET CONTROL 
mode. Adjust the temperature set point to 4°C (COOL status 
light on).

4. Allow water to drain until bobber has bottomed out on the 
drain screen (about 3 liters). The ADD WATER indicator 
should be lit and the audible alarm should sound.

5. Refill machine with distilled water until the green band is fully 
visible. Verify that the ADD WATER indicator goes out.

i) Cold Water Reservoir Controller 

To check the cold water reservoir controller, perform the following:

1. Fill machine with distilled water until green band on float 
stem is fully visible.

2. Connect the test setup shown in figure 17A/B, p. 54.

NOTE:  To minimize the test time for this test only, 
remove the blanket from the flow path shown 
in figures 17A/17B.

3. Turn machine on and push the BLANKET CONTROL mode 
button.

4. Set the Temperature Setpoint to 4°C.

5. Verify that the machine can supply water anywhere within 
the 3°C to 6°C range as measured and that the compressor 
turns off one time. (This will take 15-30 minutes, depending 
upon room temperature and other conditions. The use of a 
blanket for this test can extend this time up to 60 minutes.)

j) Blanket Water Temperature Controller and Display Test 

To check the temperature controller, perform the following:

1. Fill machine with distilled water until green band on float 
stem is fully visible.

2. Connect the test setup shown in figure 17, p. 54.
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3. Turn machine on. Set in BLANKET CONTROL mode.

4. Set the Temperature Setpoint to the various settings 
specified on the Inspection Form (fig. 7, p. 21), wait until 
the IN-TEMP LED comes on and the water temperature 
stabilizes, then record the measured temperature and that 
shown on the display. Verify that the recorded values are 
within the limits outlined on Inspection Form, item j.

k)  High Temperature Backup Trip Temperatures

The following checks k1) and k2) should be performed in the 
order shown:

k1)  S2 High Temperature Thermostat Trip Temperature

1. Fill machine with distilled water until the green band on float 
stem is fully visible.

2. To test S2, RT3 will need to be disabled.  This can be 
accomplished by disconnecting the alarm/backup board 
while the machine is operated in the service modes.  

Note:  In normal operating modes (non-service 
modes), a disconnected alarm/backup board 
will be detected and cause a REMOVE FROM 
USE NOW shutdown condition with a RFU code 
“P” stored.

3. Unplug the power cord.

4. Disconnect the 7-conductor cable harness connector P12 
from the alarm/backup board. See figure 14, page 51.

5. Disconnect the 6 conductor cable harness connector P11 
from the alarm/backup board. See figure 14.

6. Plug the machine in.

7. Place the machine in service mode 3. Refer to section 8.1, 
Service Modes (p. 22, 24) for instructions.

8. Run the machine for 5 minutes after the blanket water 
temperature has reached 41°C.

9. Enter service mode 4 (see section 8.1, pp. 22, 25) from 
service mode 3.  Mode 4 will cause the machine to heat up 
until S2 trips.

10. Monitor the blanket water temperature. When the ALERT 
and REMOVE FROM USE NOW LED’s light (no audible 
alarm), the measured temperature should be within the limits 
listed on the Inspection Form.  This indicates that S2 has 
tripped.  Record the temperature at which S2 tripped on the 
Inspection Form. 

11. Turn the machine off and unplug the power cord.  Disconnect 
supply hose from TPT9/flowmeter and allow water to gravity 
drain into a container for approximately one minute.  This will 
circulate cold water from the reservoir past the thermostat 
causing it to reset.  Reconnect supply hose and return 
drained water to machine reservoir. 
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12. Reconnect the 6-conductor cable harness connector P11 to 
the alarm/backup board. See figure 14.

13. Reconnect the 7-conductor cable harness connector P12 to 
the alarm/backup board. See figure 14.

k2)  RT3 Over Temperature Probe Trip Temperature 

1. Unplug the power cord.

2. Remove the six screws holding the top assembly (head) to 
the machine base. Carefully lift the head and position it on 
its side so that you can see DS1 on the alarm/backup board 
(fig. 14, p. 51). 

3. Connect test setup as shown in figure 17A/B, p. 54.

4. Plug the machine in.

5. Place the machine in service mode 3. Refer to section 8.1, 
Service Modes (pp. 22, 24) for instructions.

6. To insure the correct measurement of the RT3 trip point, 
run the machine for 15 minutes after the blanket water 
temperature has reached 41°C.  This allows the inside of the 
machine to achieve normal operating temperature.

7. Enter service mode 4 (see section 8.1, pp. 22, 25) from 
service mode 3.  Mode 4 will cause the machine to 
heat up until RT3 trips. Monitor DS1 and the measured 
temperature. When DS1 lights, approximately 5 seconds 
later the REMOVE FROM USE NOW LED’s should light 
and the audible alarm should sound. This indicates RT3 has 
tripped. Verify that the measured temperature is within the 
limits listed on the Inspection Form for RT3 and record the 
temperature on the form.

8. Turn the machine off and unplug the power cord.  Disconnect 
the supply hose from TPT9/flowmeter and allow water to 
gravity drain into a container for approximately one minute.  
This will circulate cold water from the reservoir past the 
thermostat, causing it to reset.  Reconnect supply hose and 
return drained water to machine reservoir.

9. Replace the head on the base. Replace the six screws.

l) Patient Temperature Display Test

To check the patient temperature display, perform the following:

1. Fill machine with distilled water until green band on float 
stem is fully visible.

2. Connect a resistance of 1355 ohms to the patient probe jack, 
to simulate a 37°C patient temperature.

3. Turn machine on and set it in the BLANKET CONTROL 
mode.

4. The PATIENT Temperature Display should indicate 37°C ± 
0.2°C. Record appropriate value on Inspection Form.
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m) Grounding Resistance 

Use an ohmmeter to measure the resistance between the 
grounding pin on the line cord attachment plug and an exposed 
metal point on the chassis. The value should be less than 0.5 
ohms.

n) Current Leakage

Current Leakage, EARTH

Measure and record the maximum earth current leakage (ground 
open). Measure all combinations of:

• line polarity

• neutral closed, open

Measure in all operating configurations (heating, cooling, 
compressor on, compressor off) in the neutral closed test. The 
leakage values should not exceed those listed on the Inspection 
Form.

Current Leakage, PATIENT PROBE 

Measure and record PATIENT PROBE leakage current. It is first 
necessary to prepare a patient probe by wrapping it tightly along 
its entire length with metal foil. Measure current leakage at the foil 
for all combinations of:

• line polarity

• neutral closed, open

The leakage values should not exceed those listed on the 
Inspection Form.

o) Reset the RFU Code

The Medi-Therm II machine will retain the previously stored code. 
Before returning a machine to service, reset the RFU code to zero 
so that a previous code is not held in memory.

To reset the RFU code to zero:

1. Place the machine in service mode 1 (see section 8.1, pp. 22 
and 24).

2. Press the TEST LIGHTS button on the control panel.

The RFU code is reset when the number on the blanket display 
shows “0”.

. . . . . . . . . 

This completes the recommended functional test and preventive 
maintenance procedures for the Gaymar Medi-Therm II.

If a machine passes all the requirements of paragraphs “a” 
through “o”, the machine should be considered operational and 
suitable for return to service.



MTA6012CE Service Manual

21

aimrehtopyH/repyHIImrehT-ideM
EC2106ATMFER

*mroFnoitcepsnI/kcehClanoitcnuF

____________________________________________________noitacoL ___________________________________rebmunlaireS

metI ?KO
)N/Y(

dedeennoitcA nekaTnoitcA
)slaitinI/etaD(

sissahcfonoitidnoC.a

gulptnemhcattafonoitidnoC.b

reniaterdrocdnadrocrewoP.c

rekaerbtiucriC.d

noitacidnIssoLrewoP.e

mraladnasthgilfonoitidnoC.f

:wolF.g

...nahtretaerG]GNITAEH[.1 ruohrepsretil6.06

...nahtretaerG]GNILOOC[.2 ruohrepsretil6.06

noitautcahctiwswolF.3

noitautcahctiwsleveL.h

C°6otC°3:rellortnocriovreserretawdloC.i

:tsetyalpsiddnarellortnocerutarepmetretawteknalB.j

erutarepmeT
tniopteSlortnoC

yalpsiD
gnidaeR

derusaeM
erutarepmeT

C°01

C°52

C°14

tniopteserutarepmetfoC°1nihtiwsgnidaeryalpsiD
tniopteserutarepmetfoC°1nihtiwerutarepmetderusaeM

C°94otC°44:tatsomrehtpukcaberutarepmethgiH:2S.1k

C°6.34otC°4.14:eborperutarepmet-revO:3TR.2k

:tsetyalpsiderutarepmettneitaP.l

eborP
ecnatsiseR

)smho(

tneitaP
erutarepmeT

yalpsiD

5531 C°2.0±C°73

smho5.0nahtsselecnatsiserdnuorG.m

:egakaeltnerruC.n

........htraE .xamspmaorcim002

.................eborPtneitaP .xamspmaorcim001

edocUFRehtteseR.o

* .tinugnitoohselbuortotroirpmroFnoitcepsnI/kcehClanoitcnuFeritneehtetelpmoC

Functional Check and Safety Inspection Form

Figure 7—Functional Check/Safety Inspection Form



MTA6012CE Service Manual

Figure 8–Initiating service mode 1

Service Modes and Troubleshooting

8.0 Service Modes and Troubleshooting
Some troubleshooting and functional checks may be aided by 
using the Medi-Therm II machine’s service modes of operation.

8.1 Service Modes
All service modes are entered from service mode 1 by pressing 
the appropriate digital control panel button within 10 seconds of 
entry into service mode 1. If no button is pressed after service 
mode I is entered, the machine will reset itself to standby mode 
after 10 seconds. See table 3 for a description of each mode.

To initiate service mode 1:

1. Turn machine off.

2. Remove the 6 screws holding the head to the base.

 Wear a static control device connected to the 
chassis ground to prevent electrostatic discharge. 
(See figure 8, page 22.)

 Electrostatic discharge can damage the control/
display board.

3. Lift the head, press and hold service button S3 on the low 
voltage control/display board (see fig. 8), then turn the 
machine on.

 In service mode 1, the machine will display the last RFU* 
code (on the BLANKET TEMPERATURE display) and the 
software version (on the PATIENT TEMPERATURE display). 
An RFU code may help to debug a machine which has shut 
down due to a REMOVE FROM USE NOW condition (fig. 9, 
p. 23).

 Pressing the TEST LIGHTS button while in service mode 
I will reset the RFU code to zero. Whenever returning a 

CAUTION

machine to service, reset the RFU code to zero to avoid 
basing future troubleshooting decisions on an old code.

*  RFU = REMOVE FROM USE NOW

8.2 RT3 Indicator LED
For troubleshooting purposes, there is an indicator LED located 
on the alarm/backup board which will light when the RT3 
overtemperature probe is sensing a temperature above that which 
is represented by the fixed precision resistor value R11. See 
figure 14, p. 53, for LED location. The PIC microcontroller on the 
alarm/backup board will command a REMOVE FROM USE NOW 
shutdown after this condition exists for 5 seconds.

8.3 Test Mode for the User
The MTA6012CE provides the operator with the ability to confirm 
operation of backup system 1 without having to open up the 
machine. The instructions from the Operator’s Manual are 
repeated here for information. (This test does not test the trip 
point. Perform section “k”,  of 7.3 Functional Check and Safety 
Inspection to insure correct High Temperature Backup Trip 
Temperatures.)

NOTE: Because the test mode heats water above 
41°C, to protect the patient, this mode will 
not function if the hoses are connected to 
the unit. The test mode operation relies on 
water flowing through the bypass within the 
machine. See figures 15A and 15B.

NOTE: Each time the TEST Mode is performed and 
backup system 1 trips, an “H” is stored as the 
last RFU code.

8.4 Overtemp Verification Test
Perform the following test to verify operation of the first 
overtemp safety backup without having to open up the 
machine.

1. Disconnect the hoses from the SUPPLY and RETURN 
fittings on the front of the machine.

2. Turn the machine on while simultaneously pressing the 
TEST LIGHTS button. This will put the unit into a TEST 
MODE. In this TEST MODE, the blanket temperature display 
will light, the set point will display “0”, and the temperature 
will start to increase. 

NOTE: If the unit flashes CHECK FLOW, the 
hoses have not been disconnected and the 
temperature will not increase.  Disconnect the 
hoses.

22
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3. If the first overtemp safety circuit is working properly, the unit 
should go into a REMOVE FROM USE NOW alert condition. 
The audible indicator will remain on continuously. The entire 
test should take approximately 3 minutes. 

 If the unit goes into a REMOVE FROM USE NOW alert 
condition, but the audible indicator does not remain on, the 
first overtemp backup is not functioning and the second 
overtemp backup has tripped. Do not use the machine. 
Request service. 

 If the unit does not go into a REMOVE FROM USE NOW 
alert condition, do not use the machine. Request service.

4.  Turn the machine off.  This will end the TEST MODE.

5. Reconnect hoses to the fittings on the front of the unit. 
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6. Turn the unit on and select BLANKET CONTROL mode 
immediately. This will allow water to flow past the first over-
temp probe and reset it.

NOTE: If the machine goes into a REMOVE FROM 
USE NOW alert condition again when 
selecting BLANKET CONTROL, the second 
over-temp backup device (the thermostat) has 
also tripped. Turn the machine off. Connect a 
hose to the SUPPLY fitting. Direct the other 
end of the hose into a water container so that 
water from the cold reservoir will siphon past 
the thermostat and reset it.  Allow water to 
flow for approximately two minutes.

Service Modes
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8.5 Troubleshooting Charts

IMPORTANT

Whenever possible, perform the Functional Check  
and Safety Inspection (see section 7.3) prior to 
troubleshooting the machine.
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Figure 10A—Accessing RFU Codes
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Figure 10B—RFU Code 1
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Figure 10C—RFU Codes 2, 3, —, E, and L
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Figure 10D—RFU Codes 4, 5
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Figure 10E—RFU Codes 6, 7
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Figure 10F—RFU Code 8
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Figure 10G—RFU Code 9
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Figure 10H—RFU Code P
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Figure 10I—Pump Motor Not Running

Troubleshooting Charts
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Figure 10J—Machine Doesn’t Turn On

Troubleshooting Charts
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Figure 10K—RFU Code H
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Figure 10L—Check Water Flow Alert Is On
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NOTES:
* The line voltage measured should be the same 

as that measured across terminals 4 and 3 of 
TB1. (There may be residual voltage between 
terminals 2 and 3 or terminals 1 and 3 of TB1 
when the circuitry is in the OFF state because 
of the solenoid valve construction and circuit 
configuration. These are not considered line 
voltage.)

** The solenoid coil can be tested with a multimeter 
set to the diode check function. With the power 
off, measure the diode drop across the terminals 
of the solenoid coil in both directions. There 
should be an open circuit in one direction and 
approximately 0.8V in the other. If not, the 
solenoid valve is bad and should be replaced.
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Figure 10M—Blanket Won’t Heat in PATIENT CONTROL or BLANKET CONTROL Mode
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NOTES:
* The line voltage measured should be the same as that measured across terminals 4 and 3 of 

TB1. (There may be residual voltage between terminals 2 and 3 or terminals 1 and 3 of TB1 
when the circuitry is in the OFF state because of the solenoid valve construction and circuit 
configuration. These are not considered line voltage.)

** The solenoid coil can be tested with a multimeter set to the diode check function. With the 
power off, measure the diode drop across the terminals of the solenoid coil in both directions. 
There should be an open circuit in one direction and approximately 0.8V in the other. If not, the 
solenoid valve is bad and should be replaced.
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Troubleshooting Charts 

Figure 10N—Blanket Will Not Cool (sheet 1 of 2)
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 Troubleshooting Charts

NO
TE

S:
* 

Th
e l

ine
 vo

lta
ge

 m
ea

su
re

d s
ho

uld
 be

 th
e s

am
e a

s t
ha

t m
ea

su
re

d a
cro

ss
 te

rm
ina

ls 
4 

an
d 3

 of
 T

B1
. (

Th
er

e m
ay

 be
 re

sid
ua

l v
olt

ag
e b

etw
ee

n t
er

mi
na

ls 
2 a

nd
 3 

or
 te

rm
ina

ls 
1 a

nd
 3 

of 
TB

1 w
he

n t
he

 ci
rcu

itry
 is

 in
 th

e O
FF

 st
ate

 be
ca

us
e o

f th
e s

ole
no

id 
va

lve
 

co
ns

tru
cti

on
 an

d c
irc

uit
 co

nfi
gu

ra
tio

n. 
Th

es
e a

re
 no

t c
on

sid
er

ed
 lin

e v
olt

ag
e.)

** 
Th

e s
ole

no
id 

co
il c

an
 be

 te
ste

d w
ith

 a 
mu

ltim
ete

r s
et 

to 
the

 di
od

e c
he

ck
 fu

nc
tio

n. 
W

ith
 

the
 po

we
r o

ff, 
me

as
ur

e t
he

 di
od

e d
ro

p a
cro

ss
 th

e t
er

mi
na

ls 
of 

the
 so

len
oid

 co
il i

n b
oth

 
dir

ec
tio

ns
. T

he
re

 sh
ou

ld 
be

 an
 op

en
 ci

rcu
it i

n o
ne

 di
re

cti
on

 an
d a

pp
ro

xim
ate

ly 
0.8

V 
in 

the
 ot

he
r. I

f n
ot,

 th
e s

ole
no

id 
va

lve
 is

 ba
d a

nd
 sh

ou
ld 

be
 re

pla
ce

d.



MTA6012CE Service ManualTroubleshooting Charts

Figure 10N—Blanket Will Not Cool (sheet 2 of 2)
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9.0 Repair Procedures

Always perform the Functional Check and Safety 
Inspection (section 7.3) after making repairs and before 
returning the Medi-Therm II machine to patient use.

Improper repair may result in death or serious 
injury, equipment damage, or malfunction.

In addition to the following repair procedures, refer to the 
troubleshooting charts in section 8.5, pp. 26-44, Service Modes 
and Troubleshooting.

9.1 Refrigeration System

• Equipment contains refrigerant under high 
pressure. Refer servicing to a certified refrigeration 
service technician. 

 Improper repair procedures can result in 
serious injury or damage the compressor unit.

• The refrigeration system contains rotating fan 
blades. Do not operate with fan shroud removed.

 Injury could result.

NOTE: Servicing and/or repair of the refrigeration system 
should be performed in compliance with applicable 
regulations.

WARNING

WARNING

Do not attempt servicing the R-134a refrigeration system unless 
you are certified in R-134a refrigeration maintenance, repair, and 
reclaiming procedures. Supply the following information to the 
refrigeration service technician:

• The smaller molecular size of R-134a refrigerant allows it to 
leak from smaller openings than R-12.

• Prior to charging the system, Gaymar recommends 
evacuating the system to below 500 microns. Then, perform 
a vacuum decay test to assure there is not a large differential 
between the system and the vacuum pump. After 5 minutes, 
the system should still be at 500 microns or below.

• For optimum performance, charge the system with the 
appropriate weight of R-134a refrigerant. Make sure that 
the entire charge is pulled from the gauge manifold and 
hoses into the system before disconnecting.

• If it is necessary to check a unit’s charge, purge the 
refrigerant gauge manifold and hoses with R-134a refrigerant 
from an external source before opening the service valves to 
prevent affecting the unit’s charge.

The R-134a refrigerant charge that is required by your system will 
depend on the O.D. of the condenser tubing, i.e.
   •  7mm (9/32 inch) O.D. condenser tubing - 0.234kg (8.25oz.)
   •  9.5mm (3/8 inch) O.D. condenser tubing - 0.326kg (11.5oz).

• Systems with the 7mm O.D. condenser tubing have serial 
numbers starting with MTA6012CE G60001.  Systems built 
before will have 9.5mm O.D. condeser tubing.  In the above 
serial number the letter “G” indicates the month in which 
the device was made.  Since “G” is the seventh letter in the 
English alphabet it stands for July, an “A” equals January, a 
“B” equals February, etc.  The next digit to the left of “G” is 
“6” and it stands for the last digit of the year of manufacture, 
i.e. 2006.  These numbers repeat every decade.  The 
remaining digits to the left indicate the number of devices 
manufactured in that month.

Note: It is possible to have a system with a serial number 
before MTA6012CE G60001 that had the condensing 
unit replaced with one that has 7mm O.D. condenser 
tubing.  Before charging a unit, always verify the 
condenser tubing O.D. then select the appropriate 
weight charge.

• In a properly charged unit with 7mm (9/32 inch) O.D. 
condenser tubing, the low side refrigerant gauge pressure 
should be approximately 83-131 kPa (12-19 PSI); the high side 
pressure should be approximately 758-848 kPa (110-123 PSI).

• In a properly charged unit with 9.5mm (3/8 inch) O.D. 
condenser tubing, the low side refrigerant gauge pressure 
should be approximately 124-172 kPa (18-25 PSI); the high 
side pressure should be approximately 779-931 kPa 

 (113-135 PSI).

CAUTION

Repair Procedures

9.1.1 R-134a Systems

• Use only R-134a refrigerant and polyol ester oil when 
charging a Medi-Therm II R-134a system.

 Using other refrigerants or oils will damage the 
compressor.

• The Medi-Therm II R-134a system uses a polyol ester 
oil for lubrication because conventional mineral oils do 
not provide sufficient lubricity and miscibility. R-134a 
refrigerant and polyol ester oil are highly susceptible to 
moisture absorption (more so than R-12 and mineral oil).

It is important that proper system evacuation, 
charging, and leak detection procedures be 
employed. Do not leave the refrigeration system 
open to ambient air when servicing. Moisture 
absorption will result in reduced compressor life.
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In either case the approximate gauge pressures will be observed 
under the following conditions.

1. the unit’s wraparound is removed; 
2. the ambient temperature is 22.2°C; 
3. the unit is connected to a blanket, and the 

Medi-Therm II has been set to 4°C in BLANKET 
CONTROL mode; 

4. the reservoir water temperature is 4.4°C; and,
5. the pressure check is performed with a gauge 

manifold connected to the system with flexible 
hoses.

 Upon completion of the pressure check, turn the unit off and 
allow refrigerant in the manifold and hoses (especially the 
high side) to migrate back into the unit before closing the 
service valves and disconnecting the hoses. Warming the 
hose near the service valve with your hands for 2-3 minutes 
will ensure this.

• If recharging is required, most likely there is a leak 
in the system. Locate and repair any leaks before 
recharging the unit.

• Replace the two service valve caps and two gage port 
caps after servicing the refrigeration system.

After servicing the refrigeration unit, make sure to perform the 
Functional Check and Safety Inspection (see section 7.3).

9.2 Replacing the Power Supply Board

Wear a static control device connected to the chassis 
ground to prevent electrostatic discharge. See figure 8, 
page 22.
Electrostatic discharge can damage circuitry on PC 
boards.

The following procedures describe replacement of the power 
supply board. A digital voltmeter is required.

9.2.1  Power Supply Board Removal (see figure 14, p. 51): 

1. Unplug the power cord.
2. Disconnect the 7-conductor cable harness connector P12 

from the alarm/backup board.
3. Disconnect the 26-conductor cable harness connector P3 

from the power supply board.
4. Disconnect the three cable harness connectors P5, P6, and 

P7.
5. Remove the seven (7) board mounting screws.
6. Lift board out of head.

CAUTION

9.2.2  Power Supply Board Installation (see fig. 14, p. 51):

1. Unplug the power cord.

2. Place the new power supply board in head.

3. Install seven (7) board mounting screws.

4. Connect the three cable harness connectors P5, P6, and P7 
to J3, J2, and J1 on the power supply board.

5. Perform a voltage check of the power supply board. Do not 
use the board or connect it to the control/display board if the 
voltages are incorrect.

NOTE: To prevent an accidental short circuit, connect 
voltmeter leads while the machine is off.

 With the 26-conductor cable harness assembly disconnected 
from the power supply board and the machine on, measure 
for the following voltages at the following board locations 
(see figure 27, p. 74):

  DVM DVM  
  Common + Lead Voltage  
  to Pin to Pin Reading  
 Q7 1 3 -12 ± 0.5V  
 Q6 2 3 +12 ± 0.5V  
 C16 – + +5.3 ± 0.3V

6. Turn machine off.

7. Connect the 26-conductor cable assembly.

8. Connect the 7-conductor cable harness connector P12 to the 
alarm/backup board.

9. Perform the Functional Check and Safety Inspection  
(section 7.3).

9.3 Replacing the Alarm/Backup Board

Wear a static control device connected to the chassis 
ground to prevent electrostatic discharge. See figure 8, 
page 22.

Electrostatic discharge can damage circuitry on PC 
boards.

9.3.1  Alarm/Backup Board Removal (see fig. 14, p. 51):

1. Unplug the power cord.

2. Disconnect the 26-conductor cable harness connector P1 
from the control/display board and move it out of the way.

3. Disconnect the 7-conductor cable harness connector P12 
from the alarm/backup board.

4. Disconnect the 6-conductor cable harness connector P11 

CAUTION

Repair Procedures
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from the alarm/backup board.

5. Disconnect the single conductor connector P9 from the 
alarm/backup board.

6. Note the polarity of the two LED wires before disconnecting 
the wires from the J3 terminal block on the alarm backup 
board. Disconnect the two wires. To release wires from 
terminal block, insert a small screwdriver in slot nearest wire 
and push screwdriver down (see fig. 11).

7. Remove the four board mounting screws.

8. Push aside the ground harness and transformer cable and lift 
board out of head.

9.3.2  Alarm/Backup Board Installation (see fig. 14, p. 51).

1. Unplug the power cord.

2. Place the new alarm/backup board in the head.

3. Install the four (4) board mounting screws. Install the corner 
screw through the ground harness. Install the two front 
screws through the transformer cable retaining clips.

4. Connect the single conductor connector P9 from the alarm/
backup board.

5. Reconnect the two LED wires to the J3 terminal block on the 
alarm/backup board observing proper polarity.

6. Connect the 6-conductor cable harness connector P11 to the 
alarm/backup board.

7. Connect the 7-conductor cable harness connector P12 to the 
alarm/backup board.

8. Connect the 26-conductor cable harness connector P1 to the 
alarm/backup board.

9. Perform the Functional Check and Safety Inspection  
(section 7.3).

Figure 11—Connecting/disconnecting J3 terminal block wires

9.4 Replacing the Control/Display Board

Wear a static control device connected to the chassis 
ground to prevent electrostatic discharge. See figure 8, 
page 24.

Electrostatic discharge can damage circuitry on PC 
boards.

9.4.1  Control/Display Board Removal (see fig. 14, p. 51)

1. Unplug the power cord.

2. Remove the alarm/backup board (see section 9.3.1,  steps 
2-8).

3. Unfasten the patient probe assembly J1 from the head 
by removing the hex nut and pull the assembly from its 
mounting hole.

4. Remove the two (2) board mounting screws and four (4) 
standoffs.

5. Push aside the ground harness and transformer cable and lift 
board enough to gain access to the PC board.

6. Disconnect the digital control panel from the board at J4 and 
the patient probe assembly from the board at J2.

NOTE: These connectors have locking tabs that must be 
pressed in order to disengage them from the board.

 Use care when disconnecting the digital control 
panel ribbon from the control board.

 Folding the ribbon cable may cause failure of 
the control panel.

7. Lift board out of cover.

9.4.2  Control/Display Board Installation (see fig. 14, p. 51):

1. Unplug the power cord.

2. Place the new control/display board in head.

3. Install the two (2) board mounting screws and four (4) 
standoffs as follows:

a. Install two (2) board screws through the ground harness 
on the patient probe end of the board.

NOTE: Insure that the corner screw also 
connects the ground wire of the patient 
probe assembly to the board.

CAUTION

CAUTION
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b. Install the standoffs through the other four (4) holes.

4. Insert patient probe assembly into mounting hole and fasten 
with hex nut. Insure patient probe assembly is oriented so 
that the bevelled corner of the probe assembly is positioned 
as shown in figure 20, p. 58, item 59.

5. Connect the digital control panel plug P4 to the board at J4.

6. Connect the patient probe assembly plug P2 to the board at 
J2.

7. Perform a voltage check of the power supply board (see 
section 9.2.2, p. 46).

8. Install the alarm/backup board (see section 9.3.2, steps 2-8).

9. Perform the Functional Check and Safety Inspection  
(section 7.3).

9.5 Replacing the Top Cover
To install a new cover:

1. Unplug the power cord.

2. Remove old top cover from machine by removing six screws 
underneath top cover and disconnecting cables. See figure 
18, p. 55.

3. Install new top cover.

4. Perform the Functional Check and Safety Inspection  
(section 7.3).

9.6 Replacing Thermostats
To replace the thermostat, see figures 19 (p. 56) and 21 (p. 61).

1. Unplug the power cord.

2. Remove wraparound from chassis.

3. Disconnect spade lugs from thermostat terminals.

4. Carefully peel back insulating material.

5. Remove the two screws holding the thermostat. Remove the 
thermostat.

6. Apply thermal grease * (P/N 50040-000) to the underside 
of the replacement thermostat to ensure proper operating 
temperature ranges.

*  Recommended thermal greases:

   • Silicone Heat Sink Compound  
 (Dow Corning; Midland, Michigan)

   • Thermal Joint Compound Type 120-5 
 (Wakefield Engineering; Wakefield, Massachusetts)

 Always use thermal grease on thermostats.

 Failure to use thermal grease could raise trip 
points above the acceptable range.

7. Reconnect spade lugs to terminals. Refer to figure 21, p. 59 
to ensure thermostat is connected correctly.

 Do not bend or alter terminals.

 Terminals may break. Also, bending may alter 
the trip point range.

8. Mount thermostat, using existing screws.

9. Reapply insulating material.

10. Perform the Functional Check and Safety Inspection  
(section 7.3).

9.7 Cleaning the Flow Switch
To clean the flow switch (see fig. 12 below and fig. 19, p. 56):

1. Remove nuts (item A) and remove assembly.

2. Loosen hose clamps (items B and C) and remove hoses.

3. Remove barbed adapters (item D). Remove plunger.

4. Clean all parts with alcohol and remove any foreign matter.

5. To reassemble, reverse steps 1 through 3 above. 

CAUTION

CAUTION

Figure 12—Flow Switch

Repair Procedures
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9.8 Replacement Parts
For base replacement parts information, see figure 19 (pp. 56-57). 
For head replacement parts information, see figure 20 (p. 58).

Repairs should only be performed by qualified personnel familiar 
with repair practices for servicing medical devices.

9.9 Shipping/Repackaging Instructions

 Failure to install compressor shipping braces before 
shipment can result in extensive damage to the 
refrigeration section. (See page 72, figure B.)

See figure 30 (pp. 72-73) for complete shipping/repackaging 
instructions.

CAUTION
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10.0 Service Information

,)2TR(EBORPRETAWTEKNALB,EBORPTNEITAP
DNA,)1TR(EBORPRIOVRESER

)3TR(EBORPERUTAREPMET-REVO
ECNATSISERERUTAREPMET

ERUTAREPMET
)C°(

ECNATSISER
)SMHO(

ERUTAREPMET
)C°(

ECNATSISER
)SMHO(

0 5537 62 6512

1 9896 72 4602

2 4466 82 7791

3 9136 92 4981

4 1106 03 5181

5 9175 13 9371

6 4445 23 7661

7 3815 33 9951

8 7394 43 3351

9 3074 53 1741

01 2844 63 2141

11 3724 73 5531

21 4704 83 1031

31 6883 93 9421

41 8073 04 0021

51 9353 14 2511

61 8733 24 7011

71 6223 34 4601

81 1803 44 3201

91 4492 54 8.389

02 4182 64 2.649

12 0962 74 2.019

22 2752 84 8.578

32 0642 94 8.248

42 4532 05 3.118

52 2522

Figure 13—Temperature vs. Resistance
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Figure 14—Circuit Boards and Connectors (head)
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When the Medi-Therm II machine is heating, water flows in the path shown below.

When the Medi-Therm II machine is cooling, water flows in the path shown below.

Figure 15B—Cooling flow diagram

Figure 15A—Heating flow diagram
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Figure 16—Refrigeration flow diagram
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Figure 17A—Test setup [using TPT9 Tester and Mercury Thermometer]
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Figure 17B—Test setup [using alternate test equipment]
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Figure 18—Machine disassembly
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Figure 19—Parts Diagram (Base)
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METI NOITPIRCSED
TRAP

REBMUN
METI NOITPIRCSED

TRAP
REBMUN

1 droCrewoP wolebeeS 71 )1S(tatsomrehT 000-39187

A1 tiKtnemecalpeRretliFIME 000-79187 81 tiK)1T(remrofsnarT 000-28187

2 partSdroCrewoP 000-19730
91

tiK)1BC(rekaerBtiucriC 000-87187

3 )2T(remrofsnarTnoitalosI 000-68187 tiKrevoCrekaerBtiucriC 000-97187

4 ylbmessAelffaBraeR 100-46470 02 )elameF(tcennocsiDkciuQ 000-08010

5 tiK)5S(hctiwSwolF 000-48187 12 )1RH(ylbmessAretaeH 000-07370

6 reniateRdroCrewoP 000-61601 22 V052,A3.6,L,T,mm02xmm5)1F(esuF 130-59609

7 telnIrewoP 000-86319 32 redloHesuF 100-77809

8 tiK)4S(rosneSleveLretaW 000-75777 42 )1K(yaleRrosserpmoC 100-43219

9 tiK)1TR(eborPknaTdloC 000-95777

52

tinUgnisnednoC,tiK 000-47187

01 )1B(pmuP 100-86370 tratSroticapaC 141-10709

11 retsaC 000-60519 yaleRtratS 000-57187

21
noitcussedulcni(ylbmessAreirDretliF

)ebutyrallipacdnaenilecivres
000-69301 rotoMnaF 000-67187

31 )2VSdna1VS(tiKevlaVdioneloS 000-08187 edalBnaF 000-77187

41 tiK)3TR(eborPpmetrevO 000-78187 62 )nwohStoN(dnuoraparW 000-88201

51 tiK)2S(tatsomrehT 000-19187

72
detcennoc;)nwohStoN(krowteNCR

rosserpmoCfo4nipdna8nipneewteb
.)42metI(yaleR

000-51601
61

)2TR(ylbmessAeborPerutarepmeT
tiK

000-73777

Parts List

:DROCREWOP,1METI

METI NOITPIRCSED

100CP )eporuElatnenitnoC(droCrewoP

200CP )modgniKdetinU(droCrewoP

300CP )ailartsuA(droCrewoP

400CP )dnalreztiwS(droCrewoP

500CP )ylatI(droCrewoP

600CP )kramneD(droCrewoP

700CP )learsI(droCrewoP
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Figure 20—Parts Diagram (Head), Parts List
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METI NOITPIRCSED
TRAP

REBMUN
METI NOITPIRCSED

TRAP
REBMUN

82 renetsaFtehcaR 200-82419 15 rewoP,draoBCP 100-82501

92 pilCelbaC 500-82209 25 )65,55smetisedulcni(metS 000-06777

03 lebaLgnitaR 000-41401 35 lebaLlliF 000-94301

13 ylbmessAdraCnoitcurtsnIgnitarepO 000-50601 45 tiKrooD 000-98187

44-23 sdraCnoitcurtsnIlaudividnI suoiraV 55 )65,25smetisedulcni(taolF 000-06777

54 tiKylbmessArevoC 000-59187 65 )55.25smetisedulcni(gniRgniniateR 000-06777

64 lebaLgninraW 000-90401 75 rotcudnoc-62,ylbmessAelbaC 000-18470

74 lortnoClatigiDlenaP 000-64501 85 yrettaB 000-90519

84 lebaLeborPtneitaP 000-05301 95 ylbmessAkcaJeborPtneitaP 000-11370

94 lebaLtuOrewoP 000-89501 06 yalpsiD/lortnoC,draoBCP 000-65501

05 )1SD(lezeBemorhCDEL 830-16709 16 pukcaB/mralA,draoBCP 000-21501
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Figure 21—Thermostat Wiring Diagram
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Figure 22—Control/Display Board 
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rotangiseD noitpircseD N/P rotangiseD noitpircseD N/P

,41C-6C,4C-1C
,52C-32C,81C
,03C,82C,72C
,43C,33C,13C
,93C,83C,63C
-25C,05C-24C

16C-75C,55C

V05,Fµ1.0,roticapaC 961-10709 31NR,21NR dessubK01,krowteNrotsiseR 200-84219

5C V05,fp033,roticapaC 761-10709 3WS hctiwsnottubhsuP 720-74219

91C V05,Fp0001,roticapaC 661-10709 53U,33U,3U-1U 5882neerg,rabtlDEL 620-16709

,14C,92C,22C
65C

V001,Fµ01,roticapaC 170-10709 84U,6U,5U 2127MCI,CI 270-68809

53C,23C,62C V003,Fp001,roticapaC 111-10709 8U,7U 5872wolley,rabtlDEL 300-16709

04C,73C V05,Fp22,roticapaC 861-10709 82U,32U,02U,9U 5572wolley,rabtlDEL 500-16709

1D 2.1-Z583ML,edoiD 850-71709 74U,92U,01U 0552neerg,rabtlDEL 820-16709

2D 419N1,edoiD 200-71709 25U,62U,52U,11U 29457SD,CI 830-68809

72D-6D,4D,3D 2825N1,edoiD 600-71709 91U-71U,41U,31U 1555der,tigidDEL 000-16709

5D brozsnarT 100-96219 42U 23CFV,CI 730-68809

1Q 4093N2,rotsisnarT 510-86809 72U P75C39TAC,CI 120-68809

5R,1R %5,W4/1,K01,rotsiseR 370-29009 03U 373CH47,CI 680-68809

41R.2R %5,W4/1,K74,rotsiseR 980-29009
13U demmargorp,morpE

tcatnoC
relaedruoy

3R %1,W8/1,K942,rotsiseR 643-29009

4R %5,W4/1,mho057,rotsiseR 640-29009 23U 442CH47,CI 580-68809

6R %1,W8/1,K4.21,rotsiseR 343-29009 43U 196XAM,CI 250-68809

7R %1,W8/1,K6.22,rotsiseR 443-29009 73U 23C08,CI 170-68809

8R %1,W8/1,K0.01,rotsiseR 863-29009 93U,83U NA803ML,CI 610-68809

9R %5,W4/1,K2,rotsiseR 650-29009 04U 20CH47,CI 630-68809

01R %1,W8/1,K5.66,rotsiseR 543-29009 44U-24U 1157der,tigidDEL 600-16709

11R %1,W8/1,K00.2,rotsiseR 463-29009 54U 229C47,CI 850-68809

21R %1.0,W8/1,mho618,rotsiseR 124-29009 05U,94U 1534CH47,CI 780-68809

31R %1.0,W8/1,K23.7,rotsiseR 224-29009 15U 0138PD,CI 090-68809

5NR,3NR-1NR dessubmho72,krowteNrotsiseR 100-84219 45U,35U 773CH47,CI 880-68809

4NR detalosiK74,krowteNrotsiseR 810-84219 55U 145CH47,CI 980-68809

7NR,6NR detalosiK01,krowteNrotsiseR 710-84219 85U 23CH47,CI 930-68809

11NR-8NR detalosiK7.4,krowteNrotsiseR 610-84219 1X zHM21,latsyrC 100-62219

Parts List
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Figure 23—Power Supply Board
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rotangiseD noitpircseD N/P rotangiseD noitpircseD N/P

2C,1C V53,Fµ0001,roticapaC 080-10709 11Q,01Q 4093N2,rotsisnarT 510-86809

61C,21C,3C V05,Fµ1.0,roticapaC 961-10709 21Q 7276N2,rotsisnarT 030-86809

4C V04,Fµ093,roticapaC 970-10709 3R,1R %1,W8/1,K00.2,rotsiseR 463-29009

,8C,7C,5C
51C,01C

V004,Fµ10.0,roticapaC 690-10709 2R %1,W8/1,K08.2,rotsiseR 843-29009

6C V006,Fµ100.0,roticapaC 790-10709 7Rurht4R %5,W5,K2.8,rotsiseR 044-29009

02C,11C,9C V53,Fµ033,roticapaC 460-10709
,51R,01R,8R

61R
%5,W4/1,mho093,rotsiseR 930-29009

41C,31C V53,Fµ0001,roticapaC 180-10709 9R %5,W4/1,mho001,rotsiseR 520-29009

,81C,71C
91C

V001,Fµ01,roticapaC 170-10709 21R,11R %5,W2/1,K7.4,rotsiseR 522-29009

12C CDV004,Fµ74.0,roticapaC 081-10709
,41R,31R
,42R,91R

82R,72R
%5,W4/1,mho002,rotsiseR 230-29009

1D 547RBMykttohcS,edoiD 890-71709
,12R,71R

03R
%5,W4/1,K1,rotsiseR 940-29009

3D,2D G40Wegdirb,edoiD 240-71709 32R,81R %5,W2/1,K6.5,rotsiseR 722-29009

5D,4D reggirt,edoiD 820-71709 62R,02R %5,W4/1,M1.5,rotsiseR 831-29009

,8Durht6D
11D

105rewop,edoiD 480-71709 92R,22R %5,W4/1,K3.1,rotsiseR 250-29009

01D,9D A947N1renez,edoiD 410-71709 52R %5,W4/1,K3,rotsiseR 060-29009

21D 4004N1,edoiD 100-71709 13R %5,W2/1,R086,rotsiseR 502-29009

2F,1F A521.0,erutainimbus,esuF 140-59609 1CR Fµ5.0,mho74,krowteNCR 100-96019

1L Hµ55,rotcudnI 100-56219 8U,7U,1U 0103COM,CI 100-68809

4Qurht1Q A9436N2,A8436N2,A7436N2,cairT 000-90709 2U 1203COM,CI 000-68809

5Q 4701TL,rotalugeregatloV 340-21709 6Uurht3U 3603COM,CI 300-68809

6Q 21-T043ML,rotalugeregatloV 510-21709 01U,9U 1A11H,CI 200-68809

7Q 21-ZL023-ML,rotalugeregatloV 100-21709 2RV,1RV rotsiraV 000-66219

9Q,8Q AM3010Z,cairT 410-90709

Parts List
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Figure 24—Alarm/Backup Board
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rotangiseD noitpircseD N/P rotangiseD noitpircseD N/P

1TB V9,yrettabelbaegrahceR
,)e.3.7eeS

81egap
31R,7R,1R %5,W4/1,K7.4,rotsiseR 560-29009

1C V52,Fµ074,roticapaC 160-10709 01R,6R,2R %5,W4/1,K01,rotsiseR 370-29009

3C,2C V05,Fµ1.0,roticapaC 961-10709 3R %5,W4/1,mho074,rotsiseR 140-29009

4C V001,Fµ22.0,roticapaC 710-10709 71R,8R,4R %5,W4/1,mho093,rotsiseR 930-29009

6C,5C V05,Fp22,roticapaC 861-10709 61R,9R,5R %5,W4/1,K051,rotsiseR 101-29009

1D G40Wegdirb,edoiD 240-71709 11R %1.0,W8/1,K050.1,rotsiseR 424-29009

2D 4004N1,edoiD 100-71709 21R %5,W4/1,mho001,rotsiseR 520-29009

4D,3D 2825N1,edoiD 600-71709 51R,41R %5,W4/1,K7.2,rotsiseR 950-29009

1SD 0074derpmal,DEL 510-16709 1T remrofsnarT 100-95419

1F A521.0,esuferutainimbuS 040-59609
1U mralademmargorp,morP

tcatnoC
relaedruoy

1SL mralaelbiduA 300-91909

1Q 5-T043ML,rotalugeregatloV 710-21709 4U,3U,2U 1A11H,CI 200-68809

4Q,3Q,2Q 4093N2,rotsisnarT 510-86809 1X zHM00.4cimarec,rotanoseR 410-62219

Parts List
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CAUTION

Failure to install the compressor shipping braces 
(see figure B) before shipment can result in 
extensive damage to the refrigeration section.

72



MTA6012CE Service Manual Shipping Instructions

INSTRUCTIONS
Before repacking the Medi-Therm II 
machine, perform Steps 1 & 2:
Step 1. Fill unit with distilled water to 
proper fill line. Close the DBK hose 
assembly clamps (refer to manual) and 
attach hose connectors to the supply 
quick disconnect fittings on the unit. 
Direct the DBK hose assembly Clik-Tite 
connectors  to a drain or container having 
a minimum capacity of twelve (12) liters, 
open the DBK hose assembly clamps. 
Plug unit into proper voltage receptacle, 
turn unit on, select BLANKET CONTROL 
MODE and set temperature to 30°C. Drain 
approximately four (4) liters of water from 
unit. Turn unit off, close the DBK hose 
assembly clamps, fasten the Clik-Tite 
connectors together and reopen the 
clamps. Add 0.25 liter of isopropyl alcohol 
to unit. Turn unit on, select BLANKET 
CONTROL MODE, set temperature to 
30°C and run unit for approximately three 
(3) minutes. Turn power off.
Step 2. Direct the DBK hose assembly 
Clik-Tite connectors to a drain or container. 
Unfasten the connectors. Turn unit on, 
select BLANKET CONTROL MODE, set 
temperature to 4°C, drain unit until no 
water comes out. Continue draining by 
tilting the unit forward and keep it in that 
position until the unit is completely empty. 
Turn unit off and unplug the power cord. 
Connect Clik-Tite connectors together and 
disconnect the DBK assembly from unit.
Step 3. Refer to figure A. Detach power 
cord. Remove lower wraparound by 
removing ten (10) screws.
Step 4. Refer to figure B. Insert three (3) 
shipping braces--for two of the braces, use 
a screw and washer through the housing 

frame into the shipping brace; the third 
brace just fits in place.
Step 5. Refer to figure A. Replace lower 
wraparound and ten (10) screws.
Step 6. Refer to figure C. Place bottom 
cap (item 7) on floor.
NOTE: Steps 7 through 12 will require two 
(2) people.
Step 7. Refer to figure C. Tape up carton 
support (item 5) as shown using nylon tape 
(item 4) and place on top of bottom cap.
Step 8. Refer to figure D. Place the unit 
on top of carton support with the wheels 
oriented as shown.
Step 9. Refer to figure E. Position the four 
(4) corner supports (item 3) on the corners 
of the unit as shown in the exploded view.
NOTE: The hole in the left rear corner 
support must be positioned directly over 
the cord retainer in the unit base.  
No special positioning is required for the 
other three corner supports.
Step 10. Refer to figure E. Push handle 
protector (item 2) down behind the two (2) 
front corner supports so it rests on top of 
the handle. Slide master carton (item 1) 
over corner supports.
Step 11. Refer to figure F. Tape the top of 
the carton closed using nylon filament tape 
(item 4) supplied with kit.
Step 12. Refer to figure G for folding the 
bottom cap and securing the plastic strap 
and clip (item 6). 

)000-69187N/P(TIKGNIPPIHSMREHT-IDEMFOSTNETNOC

METI NOITPIRCSED YTQ METI NOITPIRCSED YTQ

1 notraC 1 7 mottoBdraobdraC
paC

1

2 rotcetorPeldnaH 1 8 ecarBgnippihSdooW 2

3 renroCdraobdraC
troppuS

4 9 ecarBgnippihSdooW 1

4 epaTtnemaliFnolyN
)ediw"4/3(

1 01 rehsaW 2

5 notraCdraobdraC
troppuS

1 11 wercS 2

6 htiwpartScitsalP
pilCtnemhcattA

1 21 tiKgnippihS
snoitcurtsnI

1
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Figure 30—Shipping Instructions
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GAYMAR INDUSTRIES, INC.

10 Centre Drive
Orchard Park, NY

14127-2295
USA

Phone:
(716) 662-8636

FAX:
(716) 662-0730

Authorized EU representative: 
(Europe):

INVATECH GmbH & Co. KG 
Königsreihe 22 
D 22041 Hamburg, Germany


