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Safety Warnings:

1. Power Supply:

The power supply module operates on 120 VAC single phase power. This must be
connected to a correctly wired receptacle. If one is not available, one_must be
installed.

NOTE:

On special request, we manufacture controllers with custom power inputs. Verify
the input voltage listed on the nameplate on the supply is the same as is being
supplied. DO NOT connect to incorrect voltage. Hazardous conditions and damage
will result if this occurs.

2. Cable Routing:

Do not run the cable on the floor. Care is especially important around liquid
nitrogen. Mechanical damage or freezing by LN2 may cause failure of the
insulation and thus produce equipment failure.

3. Replace any equipment showing damage or misuse.
4. Replace any items that may be damaged or worn.

5. Thermocouple gauge tubes utilize miniature in vacuum heated surfaces and
electrical components. Do not use thermocouples in environments which are
explosive or flammable.
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Preface:

Congratulations! You have purchased a quality vacuum product from Thermionics.
This unit is capable of many years of use with minimal care and maintenance. This
manual is a tool to aid you in obtaining this service.

Product Description:

The TGC-400 is a thermocouple gauge controller intended to simultaneously
operate 4 separate thermocouples. The unit is cabinet mounted, suitable for desk
or bench top operation. Push button switches select the thermocouple displayed on
the single analog meter. An auxiliary analog output is supplied for the
thermocouple selected. This instrument is capable of operating one of four different
types of thermocouple tubes offered by Thermionics Vacuum Instruments:
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TG-6343
TG-6343-004
TG-7822M
TG-500

The suffix added to the model number of the unit designates the tube type that
must be used with a respective meter (example-TGC-100C-6343 will operate a TG
6343 tube). Depending on the tube type, the circuitry is factory adjusted to provide
the correct heater current and the meter face is calibrated to reflect the pressure in
millitorr.

Specifications:
Power: 115VAC(60HZz) power

Pressure: 1-1000 Millitorr (Meter will indicate 1
atmosphere at reduced accuracy)

Heater Supply: Constant current DC current sources
4 separate sources, with independent adjustment

Display: Analog meter, switchable between 4 separate
thermocouples

Auxiliary recorder output (BNC, rear panel) for the
thermocouple displayed

Supplied with: AC power cable 10 foot
4 thermocouple cables 15 foot

Unpacking:

All shipment containers should be visually inspected upon arrival for physical
damage. Visual inspection of the product should also be done immediately.
Shipping companies often require claims for damage is established upon arrival of
goods.

Upon receipt, the controller and the power unit should be inspected for damage
occurring during shipping. This controller is a delicate electronic instrument. Any
suspect damage must be investigated by a properly qualified technician. We
recommend consulting the factory if such investigation is required.

Installation:
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The following points should be considered when choosing a suitable location.

1. Although low power, adequate ventilation is necessary to provide cooling for the
controller.

2. The unit should be mounted so that the operator can observe meter information
and thermocouple selection.

3. The rear panel must be accessible so cables can be connected.
4. The power supply must have the correct power service.

5. The cable path between the controller and the gauge is important. Care is
especially important around liquid nitrogen. Freezing due to LN2 boil-off can cause
cable damage. Mechanical damage or freezing by LN2 may cause failure of the
insulation. Thoroughly insulate LN2 lines when they are near the cable. Do not run
the cable on the floor.

Gauge Tube Location/operating conditions:

Location of the gauge tube in the vacuum system and the operating conditions may
affect the successful operation of the gauge/controller.

Back streaming oil or other fluids will affect the operation if allowed to collect in the
gauge tube. Do not mount the gauge tube as the lowest point on any vacuum
assembly.

Ambient temperature and/or temperature fluctuations around the gauge tube can
affect the output of the tube. This is usually small but varies with tube type and
temperature magnitude. Where possible, choose a tube location which is not
expected to see these variations.

Moisture/condensation on the tube body pins can cause corrosion of the pin/socket
interface. This can lead to erroneous readings and failure. Select tube locations not
subject to high humidity and condensing atmospheres. Use special care if LN2 boil
off is expected near the tube site.

Connections:
The connections are made from the back panel and must be attached to the

appropriate circuits prior to operation.

TC gauge tube cables:
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Cables (A, B, C, D) connect to rear panel connectors.
Power input:

AC power connects to rear panel connector.
Operation:

Once the thermocouple cables have been connected to the tubes, the
power cable should be plugged into the power jack on the rear of the
controller case before plugging the unit into line power.

Select one thermocouple to display by pushing the appropriate push button
switch.

Theory Of Operation:

The thermocouple vacuum gauge has been a long standing, rugged, and
reliable means of pressure measurement in the millitorr vacuum range. It is
within this pressure regime that the thermal conductivity of the remaining
gas species varies strongly with gas density and is not complicated by other
thermal effects. A thermocouple gauge takes advantage of this situation by
indirectly measuring the heat lost from a very fine heated wire within the
tube to the surrounding gas. The gauge measures this heat loss by
measuring the temperature of the heater wire with an additional fine wire
thermocouple pair. The greater the number of gas molecules, the greater
amount of heat will be transported away from the heater wire and its
temperature will change accordingly. At a given temperature, the number of
molecules will be proportional to the pressure and by measuring the
temperature of the wire, an indirect measure of the pressure is made.

The inaccuracy of thermocouple gauges arises from any process which
interferes with this heat loss. Obviously, if the gas surrounding the wire is
hotter than the heater wire, no heat will be carried away. However, at
ambient temperatures where the tubes are calibrated, the temperature of
the heater is high enough (100-200°C) to provide the driving force for heat
loss. Ambient temperature variations different from the calibration
temperature will cause slight discrepancies because the tube thermocouple
is now referenced at a different temperature. Additional operational error
may result from the condition of the tube itself. If contamination of the heater
occurs, a surface layer may form which does not promote heat loss identical
to the original surface and may cause erroneous readings. The use of noble
metal wires and chemically passive materials of construction can often
minimize this problem.
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There are additional effects which ultimately limit the range and accuracy of
thermocouple gauge measurements. As one might imagine, there are other ways
in which the heater wire may lose heat which are not simply proportional to the gas
pressure. These consist of thermal conduction through the wire leads, radiation to
the surroundings and convective heat loss at higher pressures. By a judicious
choice of operation temperature, radiation losses can be minimized, and the use of
tiny wires decreases the effect of thermal conduction through the leads. This
decrease in the wire size also improves the time response of the tube and the use
of a constant current source in the controller tends to reduce the effects of contact
resistances which may vary from tube to tube. However, at very low pressures,
there is simply not enough heat carried away by the gas and the temperature of the
wire is dictated by the thermal conduction of the leads.

At higher pressures where the gas molecules strike each other before hitting the
tube wall, the heat transport begins to depend on the motion of the gas as a
convective fluid. These convective effects depend on the geometry and orientation
of the tube due to the same processes that cause the rise of heat in a room and
tend to limit the upper pressure of the tube and often give erratic meter transients
during pump down at higher pressures.

Circuit Description:

The controller consists of four constant current sources and a high impedance
differential amplifier. A push button selector switch determines which thermocouple
output is displayed.

Adjustments:

TC HEATER CURRENT:

As received from the factory, the controller is adjusted to provide the correct heater
current for the specified tube and no further adjustment should be necessary. If the
tube is out of calibration, a degree of compensation for aging or contamination may
be affected by simply changing the heater current slightly. This adjustment may be
accomplished by turning the appropriate thermocouple current source
potentiometer screw. These four adjustment screw areas are accessible through
the rear panel. By adjusting the meter reading with the thermocouple tube at a
known pressure below 1000 millitorr, the useful life of the tube may be prolonged
with a small compromise in accuracy.

Maintenance:
There are no user serviceable components inside the controller.

thermionics laboratory, inc.
TGC 400 manual Page 6



We recommend the user utilize the factory for service of this controller if such is
ever needed. We maintain a supply of components and the testing and calibration
facilities. We offer fast and efficient service.

We at Thermionics have a large stake in your new equipment operating up to your
expectations. If you experience difficulty with this unit or any other aspect of your
endeavor where our experience might be of value, we want to hear from you. We
want to be part of your success.

Standard Warranty
Revision A.01 | 2020
Standard and Tailored Products are guaranteed to be free of material and workmanship defects
for a period of one (1) year. Custom Projects and electronic components are guaranteed for a
period of one (1) year.
Expendable component parts are guaranteed for their expected service life. If, for any reason,
you are not completely satisfied with our products, let us know. We want to address your
concerns.
Our relationship with the user does not end with the delivery of the equipment. We have a large
stake in your equipment operating up to your expectations. Our goal is to be part of your
success.
Warranty
1.0. THERMIONICS VACUUM PRODUCTS (HEREIN CALLED THERMIONICS) WARRANTS
TO THE ORIGINAL PURCHASER:
1.1. Standard catalog products manufactured by Thermionics against defects in workmanship
for a period of one (1) year from the date goods are received at the customer's facility.
1.2. Special products and electronic components are covered for one (1) year from the date
goods are received at the customer's facility.
2.0. SCOPE
2.1. Liability under this warranty is expressly limited to repair or replacement of defective parts.
THERMIONICS, at its sole option, may at any time discharge its warranty as to any of its
products by refunding the purchase price and taking back the product(s).
2.2. This warranty applies only to parts manufactured and labor provided by THERMIONICS.
2.3. Valid warranty claims must be received by THERMIONICS within the warranty period and
are subject to the terms and conditions hereon.
2.4. All warranty replacement or repair of parts shall be limited to equipment malfunctions,
which, at the sole discretion of THERMIONICS, are due or traceable to defects in original
materials or workmanship.
2.5. Malfunctions, which in the sole opinion of THERMIONICS, are caused by abnormal wear
and tear, lack of maintenance, abuse, operation, maintenance or care inconsistent with the
product manual, accident, or neglect of equipment are expressly not covered by this warranty. It
is the responsibility of the user to operate the equipment in a reasonable and prudent manner,
consistent with the stated intended use.
2.6. In-warranty repaired or replaceable parts are warranted only for the remaining portion of the
original warranty period, applicable to the parts which have been repaired or replaced, and the
total equipment is warranted for the balance of the five (5) year period. After expiration of the
applicable warranty period, the buyer shall be charged at THERMIONICS' current prices for
parts and labor, plus freight and per diem, when applicable.

thermionics laboratory, inc.
TGC 400 manual Page 7



2.7. Expendable component parts, including, but not limited to, pump elements, cold cathode
gauges, bellows, thermocouple gauges, hot cathode gauges, sublimator filaments, emissive

filaments, heater, elastomers, bearings, and gaskets, etc., are guaranteed for their expected

service life. If the expendable component parts fail to give reasonable service, as determined
solely by THERMIONICS, they will be repaired or replaced at our discretion.

2.8. CONDITIONS

2.9. THERMIONICS expressly disclaims responsibility for any loss or damage caused by the
use of its products, when not used in accordance with proper operating and safety procedures
in accordance with specifications, or if the equipment is used without the proper recommended
maintenance. Reasonable care must be taken by the user to avoid hazards.

3.0. Except as stated herein, THERMIONICS makes no warranty, express or implied, either in
fact or by operation of law; and, as stated herein, THERMIONICS shall have no liability under
any warranty, express or implied, either in fact or by operation of law.

3.1. THERMIONICS shall have no liability for special or consequential damages of any kind, or
from any cause arising out of the sale, installation, or use of any of its products. Statements
made by any person, including representatives of THERMIONICS, which are inconsistent or in
conflict with the terms of this warranty shall not be binding upon THERMIONICS unless reduced
to writing and approved by an authorized officer of THERMIONICS.

3.2. This warranty does not cover hormal maintenance requirements, which are the customer's
responsibility.

3.3. This warranty does not extend to equipment that (1) someone other than Thermionics
approved personnel have disassembled or attempted to repair, (2) has been modified or altered,
or (3) has been contaminated with hazardous material or induced activation.

3.4. PROCEDURES

3.5. If you wish to return equipment for repair, contact the THERMIONICS DIVISION which sold
you the product in question. You will be given an RMA Authorization Number and instructions
on how and by what means to ship the product to the factory. NO SHIPMENT WILL BE
ACCEPTED WITHOUT PRIOR APPROVAL and completed RMA Authorization Form.

3.6. In the first year, goods must be returned, freight prepaid, to the factory and will be returned
prepaid, to the customer. After the first year, the customer must pay all freight costs.

Thermionics Laboratory, Inc.
3118 Depot Rd.,
Hayward, CA 94545
Phone: 800-962-2310
Phone: (510) 538-3304
E-mail: sales@thermionics.com
www.thermionics.com

thermionics laboratory, inc.
TGC 400 manual Page 8


sales@thermionics.com
http://www.thermionics.com/



