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INTRODUCTION

It is recommended that all servicing of the AUTO*THERM be
performed at the factory where experienced technicians and
appropriate equipment are available.

Should it not be possible to return the device to the factory for
repair, this Service Manual provides the necessary guidance for
locating malfunctions at the major component level.

This manual is intended for use by qualified technicians. It should
be read and understood before attempting any servicing procedures.
If there are any questions contact the factory Service Department, or
return the unit to the factory with a written detailed description of the
problem.

GUARANTEE

All parts and workmanship are guaranteed for a period of one
year, except for damage due to breakage. During this warranty
period, METTLER ELECTRONICS CORP. will repair or replace any
defective part only when returned to the factory, without charge.
Shipping charges to and from the factory under this guarantee must
be paid by the owner.

In an attempt to avoid customer dissatisfaction, METTLER
ELECTRONICS CORP. requests that the customer correspond with
it at the address stated hereon. In the event such informal procedure
fails, the customer has the right to litigate in the State of California
within the applicable time limits prescribed by law.




SPECIFICATIONS

INPUT: 105/120VAC, 50/60Hz, 3.0 Amps. Maximum
(Other voltages available - see Appendix C)

FREQUENCY: 27.12MHz + 160KHz
INDICATION: Analog meter, 5 - 100 relative units

TREATMENT TIMER: 1 - 30 minutes mechanical timer

DIMENSIONS
CONSOLE POST: 40 in. (100 cm) high
BASE: 18 in. x 18 in. (46 cm X 46 cm)

WEIGHT: 30 lbs. (14 kg)

MISCELLANEOUS
TUBES: 6HF5 (2)

FUSE: AGC 3.0 AMP Slow-Blow (external)
AGC 0.6 AMP Slow-Blow (internal)

UL Listed 737k Medical Equipment
CSA Certified (LR 19693)
FCC Type Approval Number D-593




PRECAUTIONS

The combination of high power, high voltage, and high
frequency is potentially dangerous. Servicing should be
accomplished by qualified technicians only.

This device must continue to meet the requirements presented in
FCC rules and regulations for medical diathermy equipment.
Any repair of the device radio frequency oscillator must be
followed by accurate verification of the output frequency

(27.12MHz + 160KHz).

Servicing of this equipment should be accomplished in a location
that will not result in RF interference with nearby equipment.
Cardiac pacemakers and hospital intensive care monitoring
equipment are especially susceptible to interference.

Service technicians should remove watches and other metallic
jewelry prior to working on shortwave diathermy equipment
since RF energy could generate heat in these items.

Although medical equipment is manufactured to critical and
demanding standards, and submitted to private agencies such as
UL and CSA, eventual responsibility for its use lies with the
operator. Proper care of units and line cords, etc. will contribute
to continual safe performance. Extension cords and three-prong
to two-prong adapters should never be used. Frayed cords and
wires should be replaced. Insure that all wall outlets are tied to
true earth ground. Periodically and especially with equipment
receiving heavy use, a preventative maintenance program is
necessary to insure line leakage, etc. are within accepted limits.
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TEST EQUIPMENT REQUIRED
Multimeter (Not susceptible to RF interference)
Hipot Tester
Appropriate soldering iron
Standard loads (see Appendix E)

Ground leakage tester
Frequency Meter (Capable of measuring 20-30MHz)

EQUIPMENT DESCRIPTION
Three basic subassemblies make up the ME300 AUTO *THERM:
1) the base (with 4 casters)
2) the post assembly (chassis)
3) the head and arm assembly. -
All circuitry is solid state except for the two 6HF5 power

oscillator tubes in the treatment head (drum head assembly).
(See the figure on the facing page.) :




GENERAL INFORMATION

For many years, shortwave diathermy has been a very popular
modality for producing deep heat in body tissues. Most units found in
practice operate at a frequency of 27.12 megahertz with a wavelength of
about 11 meters, generating a high frequency oscillating field. This field is
introduced into the body by means of various styled electrodes in the
form of pads, drums, cables, etc. Heat is generated as the body tissues
“resist” the passage of high frequency currents induced by these fields.
This application is termed MEDICAL DIATHERMY when the rise in tissue
temperature is within tolerable limits and deep heating occurs.

Various electrodes have been used such as condenser pads and culff
electrodes, air-spaced plates, drum, and induction field cable. Depth of
penetration and selective heating of tissues may vary depending upon the
electrode chosen. Condenser pads and cuffs produce mainly superficial
heat, while the performance of air-spaced electrodes is affected by the
necessity of critical spacing and placement. Drum electrodes have been
extremely popular as a result of their flexibility, ease of application, and
deep heating effect.

Ordinary shortwave diathermy units generate high applicator voltages
which can result in increased skin area heating. The Mettler
AUTO*THERM has a unique patented circuit which generates an electro-
magnetic field which produces a deeper more comfortable heating
pattern. Studies performed at an independent medical center
demonstrated tissue temperature rise to 105° F at a depth of 2 inches in
20 minutes.

The Mettler AUTO *THERM is lean in appearance in comparison with
the bulky styling of ordinary units. Our patents include placement of the
oscillator and output circuitry within the induction coil drum head

assembly, eliminating cable applicator problems associated with ordinary
units.

There are advantages and benefits resulting from this approach. The
heavy insulated arm necessary to hold other drum applicators has been
replaced by a lightweight, spring-balanced, all-metal treatment arm.
Shoulder, back, chest, ankle, etc. are easily reached and treated. Stray
radiation from cables is greatly reduced, and more of the energy is
emitted to the body under the drum. With other cable methods, cables
may make contact with another surface or each other, resulting in the
possibility of tissue burn from the concentration of energy at that point.
With the AUTO*THERM, the danger of cables crossing and touching
each other as well as the danger of a smgle cable touchmg the patlent is

clepth of penetratlon and effectlve heatmg current are assured



OPERATING PROCEDURES

General: AUTO*THERM circuitry assures it
is always in tune. This makes operation of the
AUTO*THERM easier than other units not
having this feature. While ordinary units have
meters which indicate when the tank circuit is
in tune with the patient circuit, the analog
meter of the AUTO*THERM indicates true
power being drawn by the patient. A single
TIMER SWITCH, which also acts as an
ON/OFF SWITCH, and a single DOSAGE
CONTROL make operating the AUTO"
THERM simple and easy. No other controls
are needed.

Analog Output Meter: The meter is
calibrated using standard loads to indicate the
total patient input units. The meter will read
below 5 until the applicator drum is placed on
a patient load regardless of the DOSAGE
CONTROL setting. The meter will only read
full scale with a heavy load such as a chest or
back and with full intensity on the DOSAGE
CONTROL.

Pilot Light: This light will be illuminated
when the timer is turned on.

Dosage Control: Adjust the output in
desired units. Due to an exclusive “power
demand” circuit, once the dial is set to correct
meter-units for ANY part of the body, it
should not be necessary to change the setting
for OTHER body parts.

NOTE: More output than suggested is
available with the intensity control at
maximum. 100 meter-units can be reached
only over the chest, back, etc. of a large
muscular person (or with the large standard
load shown in Appendix E).

CONTROLS AND THEIR
FUNCTIONS
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Timer Switch: As stated above, the TIMER
SWITCH has the dual function of ON/OFF
switch and treatment duration control (1-30
minutes).



THEORY OF OPERATION

Power is supplied through a fuse, interlock switch in the head and
the timer switch to the full-wave voltage multiplier power supply and
the pilot light. The voltage multiplier, consisting of diodes CR1 thru
CR4 and capacitors C1, 2 and C7, 8 provides about 675 volts DC
for the plate supply and about 330 volts for the screen grid bias
control via R5. Transformer T1 supplies heater current.

Two 6HF5 vacuum tubes in the primary frequency generator
operate in a self-excited push-pull, tuned-plate, tuned-grid circuit.
They have several times the output capacity of that produced by the
unit, to insure long life. There is a tapped coil, L2, with 13 turns on
each side of the tap. This coil furnishes the feedback to sustain
oscillation through the inter-electrode capacity of the tubes. The two
.01 capacitors bypass radio frequency from the tube filaments. The
5.6 k-ohm resistor biases the oscillator tubes to a class C mode of
efficient operation. The screen voltage which controls the intensity
output of the unit is fed through two 2.7 k-ohm resistors. This is a
vital portion of the circuit that eliminates spurious noise. All of these
components are located within the metal portion of the drum head.

The helical output coil (patient coil) and ten 28 pf tank or tuning
capacitors are located beyond the metal portion of the drum head
directly behind the face of the protective plastic drum.

The metering circuit samples the plate current above the idling
level and compresses the upper half of the meter scale. Until the
current through R9 and 10 develops about 0.7 volts, the diode CR5
will not conduct thus keeping the meter at minimum. Q1 draws
current inversely proportional to the screen grid bias established by
the intensity control R6, compensating for the changes in idling
current with bias. As the oscillator is loaded by the patient, part of
the added plate current flows through CR5 and the meter and
combined with the idling current, flows through R8. When the
voltage drop across R8 exceeds the forward breakdown of CR6 and
12, some of the current is bypassed through R12, compressing the
meter scale above mid-point. ;
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SERVICING PROCEDURES
QUICK OPERATIONAL CHECK:

Verify that the mains supply (power source) is correctly wired for a
protective earth ground and proper voltage, then connect the
AUTO*THERM to the supply.

Verify that an AGC 3.0 ampere slow-blow fuse is installed and that
the head plug assembly is pressed firmly into the socket. Rotate
the TIMER SWITCH clockwise past 3 minutes observing that the
neon PILOT LIGHT glows when the TIMER SWITCH is “turned
on”. Wait approximately 90 seconds for the two 6HF5 tubes in the
drum head assembly to warm up. Rotate the DOSAGE
CONTROL (intensity) fully clockwise (maximum) and check the
ANALOG OUTPUT METER for approximately zero indication.
Move the small standard load (Appendix E) over the plastic drum
head surface and observe the meter for a reading of 20 - 30
relative units. The large standard load should cause a meter
reading of 75 - 100 relative units.

POWER SUPPLY CHECK: (Note: The post chassis must be removed from the post.)

To check the power supply only, remove the head cable connector
plug and short out pins 1 and 4 (defeating the interlock switch).
Approximately 160 volts DC should be observed across each of
the diode strings, CR1 through CR4. The wiper of the intensity
control (red) should range from zero to 200 volts DC referenced to
the return (blue) side. With current drawn by the head the wiper
only ranges to about 100 VDC. Note other voltages marked on
the schematic (Appendix D). Measuring across pins 2 and 3 of the
head cable connector plug (reference ground) of the head plug
should result in approximately +600 VDC.

OSCILLATOR CHECK:

To establish operation of the oscillator, attach the head assembly to
the previously checked power supply. If the fuse blows, then check
for a shorted cable, a faulty filament transformer, a shorted tube or
socket and scorched head capacitors. After any head assembly
repair, check the 2.7k-ohm and 5.6k-ohm resistors, R18, 19 &
20, for damage.

WARNING: The unit has been factory adjusted to meet FCC
requirements. Any repair affecting the oscillator requires the
use of test equipment capable of determining the frequency
within the range of 27.12MHz + 160kHz. (See Appendix A

for tuning instructions.) Retuning must be done in
accordance with FCC rules and regulations, Part 18.

10



SERVICING PROCEDURES (Cont.)
METER CIRCUIT CHECK:

The meter circuit should be checked after the power supply and
oscillator circuits.

Caution: Meter circuit adjustments are factory set. Subsequent
adjustments should be made only while using a
standard load such as described in Appendix B
and shown in Appendix E,

If meter adjustments are not possible as outlined in Appendix B, a
malfunction probably exists in either the oscillator, power supply,
or meter circuit,

ELECTRICAL SAFETY TEST:

After reassembly, the unit should be subjected to a hipot test as
follows:

Jumper the two live blades of the power cord plug. Attach the
high voltage leads of a hipot tester (Biddle Model 305, or
equivalent) to the live blade and' ground pin of the plug and
gradually raise the voltage to 2500 VAC. After one minute, slowly
decrease tester voltage to zero, then turn off the tester and remove
the leads. If the unit fails to support the applied voltage, the short
must be eliminated and the unit retested. Most frequent shorts are
found in the head cable, head plug, or tube sockets.

NOTE: During leakage current testing, the 6HF5 tubes must not be
allowed to begin conducting, or the resulting RF will cause
erroneous (excessive) leakage current readings. Line leakage
tests can be performed with the 6HF5 tube plates discon-
nected, or at turn-on prior to tube filament heating.

11
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APPENDIX A

HEAD CAPACITOR REPLACEMENT

1.

Remove old capacitors and clear the mounting points of excess
solder. Note the lead length and spacing of the original
capacitors.

Attach new capacitors mechanically in the same configuration as
the old. Using an appropriate soldering iron, apply solder to
each joint.

Adjust capacitor position to allow maximum spacing between
adjacent surfaces, maintaining at least 1/8-inch between surfaces
of different potential including ground plane leads.

Check to insure that the top of the coil is at a uniform 2-1/2
inches above the ground plane.

Position the power lead to a point directly below its point of
attachment to the coil so that it rises parallel to the coil clamp.

Clamp the interlock switch and turn on the power with the
intensity DOSAGE CONTROL set to high limit. Observe the
frequency of the output. It must be adjusted to fall between .
27.14 and 27.18 MHz from no load to full load after a five-
minute warm up.

To adjust frequency, turn off the power, short out the coil to
ground plane and open or close the spiral of the coil (or
reposition the head capacitors as required).

Install the plastic cover and, with the intensity at the high limit,
load the unit with one hand to approximately 15 on the meter
scale. The frequency should decrease to approximately 27.10
MHz. If it goes below 27.02, adjust the coil and capacitor
positions to the upper end of the unloaded frequency range.

Replace the perforated guard with the reinforced pad near the
joint over the interlock switch and attach the ring to hold it in
place.




APPENDIX B

METER ADJUSTMENT

1.

In all of the following procedures, to achieve accuracy, the
meter cover must be lightly tapped to obtain true readings due
to the static friction of the jeweled movement.

Zero the meter with the power off using the adjustment screw on
the cover.

After a 3-minute warm-up, apply the small lamp load (Appendix
E) to the head assembly. With the intensity control set fully
clockwise (CW), move the lamp load on the head to obtain the
brightest lamp indication. The meter should read about 2.5. If
not, adjust R9 (PCB) to obtain a reading close to 2.5

Apply the large lamp load (Appendix E) and move the lamp
around for the brightest lamp indication. Adjust R12 (PCB) to
obtain a meter reading of 100. (Input current is approximately
2.3 amps.)

Recheck steps 3 and 4 above. If unable to obtain 100 and about
2.5 with the large and small lamp loads respectively, and the
oscillator and power supply circuits are okay, replace the PCB,
or the meter.

Seal R9 and R12 with glyptol or other suitable sealant.




APPENDIX C
240VAC MODEL DIFFERENCES

The 240 volt model is identical to the 120 volt unit
except for the power supply. The filament transformer
primary windings are placed in series rather than parallel,
the high voltage supply becomes a doubler consisting of
two diodes and two capacitors in series, C7 and 8, with
capacitor C1 feeding the junction of the two diodes. In
addition, a separate half wave rectifier and filter, CR14
and C2 provide bias voltage for the screen grids through
R5 and R6. Figure 2 (Appendix D) is a schematic of the
240 volt unit.
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APPENDIX F
PARTS LIST

Capacitors

C1,2.7.8; 180uf 350V
C3,4,5,6,9, .003uf

C12-21 28pf, bkv Disc
Cc22 470pf lkv
C23,24 .01uf 600V Disc

Tube-Diode-Transistors

6HF5 Tube

CR1,2,3,4 3E6 Diode
CR5-9,12,13 IN4816 Silicon Diode
CR10,11 VR200 Zener Diode
Q1 2N525 Transistor
Q2 4Q327 Transistor
Resistors

R1 33K ohm, 2W

R2 .5 ohm, 8W

R3 10 ohm, 10W

R4 130 ohm, 1W

R5 6K ohm, 10W

R6 10K ohm, 50W pot
R8 15 ohm, 2W
R9,12 10 ohm, ¥/2W pot
R10 8.2 ohm, 12W
R14 1.1K ohm, 12W
R16 130K ohm, 1W
R18,19 2.7K ohm, 1W
R20 5.6 ohm, 2W

ZD 504 50 ohm thermistor

Line Cord & Switches

Line Cord w/Hospital Grade Plug
Line Cord Bushing

Safety Interlocking Switch

30 Minute Timer

Timer Knob

Intensity Knob

Pilot Light

Meter-Transformer-Inductor

Complete Meter

Meter Cover Only

#1682 Filament Transformer
#1203 Output Coil

#1202 Grid Coil

Miscellaneous Parts

. Casters

Casters w/Brake
Plastic Treatment Drum
Spring for Arm

Fuse, 3amp 250volt slo-blow
Fuse, 0.6amp, slo-blow
Tube Socket

Cable Assembly

P.C. Board Complete
Fuse Holder

Head Clamps

Head Knuckle Only
Yoke w/Tube Only
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