TEXAS INSTRUMENTS
4TM THERMAL PROTECTOR
PRODUCT BULLETIN

* Plug-on thermal motor protector
for compressors

* Protects compressors for
refrigerators, freezers,
dehumidifiers, water coolers,
vending machines, and similar
refrigeration applications

» Compatible with PTCR starters
and electro-mechanical relays

¢ Product designed and manufac-
tured in environment of Total
| Quality Control

* Applicable to compressors
I manufactured around the world

I » Conforms with worldwide cer-
tification agency standards

Benefits

* Cost

The 4TM's patented plug-on
feature and our fully automated
manufacturing module provide
4TM customers with the
minimum total installed cost.

¢ Quality

TI has designed quality into the
4TM product and process to meet
a higher quality standard based on
Statistical Process Control
techniques.

Each 4TM production lot is
accompanied by a "Certified
Quality Report." This document
certifies, based on statistical
methods, the lot's compliance
with temperature, trip time and
other specifications. Supplying
certified devices eliminates our
customer's need for incoming
inspection of the 4TM.

* Performance

The basic function of the 4TM is
to protect the motor in a
refrigeration compressor from
overheating, resulting from locked
rotor or running overload condi-
tions. The 4TM provides this pro-
tection by sensing the current and
temperature of the motor.

The fundamental actuation

principle incorporates a non-

current carrying snap-acting disc,
which is located above the heater
clement. (REFER TO BACK PAGE
FOR REFERENCE DRAWINGS).
[n addition to radiant heat generated
from the heater, compressor shell.
and ambicent, the disc scnscs the

heat from the metal pin carrying line
current through the hermetic terminals.
When the disc snaps, it actuates the
spring arm located above the disc,
opening the contact circuit - which
shuts off the compressor motor. The
operating parameters of the 4TM are

not atfected by contact wear because
the contacts arc not part of the resis-
tance circuit and are not part of the
temperature calibration mechanism.

The patented design features of the
4TM have resulted in the following
performance and reliability
improvements:

* Longer off-times for better
matching and compatibility
with PTCR starters

» Better repeatability of trip time

and ultimate trip

* Minimum temperature drift ver-
sus life cycles

* Excellent resistance to physical
and thermal shock
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Refrigeration Compressor
Motor Protector
Application Procedure

Test Conditions:

The 4TM is normally applied on
refrigeration compressors.* There are
several standard or typical types of
fault conditions, for which a ther-
mal protector's characteristics

should be appropriate:

¢ Pull Down

The protector must have suffi-
cient current carrying capacity to
allow the compressor to run under
heavy load conditions. Typically,
the heaviest load occurs under a
pull down condition of a refriger-
ator cabinet. This is a condition
where under the hottest specified
ambient, a refrigerator is required
to pull down from a soaked out
room ambient to reach its
designed refrigerating temperature
in the main compartment and
freezing temperature in the freezer
compartment. This is generally
required to take place in a limited
number of hours, and the thermal
protector must not trip and pre-
vent this from happening

In order to select a 4TM which
has sufficient capacity to meet
this requirement, the following
information is needed:

« Maximum current the com-
pressor draws during pull down

+ Shell temperature under the
4TM and air temperature over
the 4TM when maxinum cur-
rent draw occurs

» Maximum shell temperature
during pull down

« Current and air temperature
under the cover when maximum
shell temperature occurs

This will be used to select a 4TM
heater type and opening tempera-
turc which allow sufficient cur-
rent carrying capacity to achieve

pull down, even with a minimum
opening temperature 4TM.

« Running Overload

There are two running overload
conditions which can cause motor
overheating, and which can hap-
pen relatively easily: the con-
denscr fan can be stopped or its
air tflow blocked, or the door can
be left open causing continuous
running of the compressor.

To prevent motor overheating.
the current under each condition
should be recorded along with the
shell temperature and air
temperature over the protector at
the point where it is desired that
a protector trip occurs. This point
is generally related to the max-
imum motor temperature allowed
by the compressor manufacturer;
and the 4TM, even with the
maximum opening temperature,
should not permit operation of
compressor beyond that point.

¢ Locked Rotor

The failure of the rotor to turn
when the motor is energized will
cause a large current inrush. The
4TM thermal protector should
trip in a matter of scconds under
this condition; cycle for an ex-
tended period of time (15 days re-
quired by UL); and limit the shell
temperature to under 150°C (per
UL) and motor winding tempera-
ture to the maximum value
specified by the compressor
manufacturer.

Locked rotor testing is generally
conducted at nominal voltage,
some percent less than nominal
and some percent more than
nominal. In each case, the inrush
current needs to be recorded
along with the observed rate of
rise of the motor winding. If an
electromechanical relay is used,
the total line current is used. If a
PTCR starter is used, the total

Certification Agency Information

= UNDERWRITERS LABORATORIES, INC. - Recognized component,

XEWR?2, file E15862, issued 10-15-85
* CANADIAN STANDARDS ASSOC. - Certified file LR 11372-82C, issued May 14, 1986

» VDE - File No. 4464.4-4510-1010/A1C
Aggroval Document No. 2427 UG
250 VAC, 16 (16 max 16) AMPS
Overheat Protection, T175, 1.0K/min.

« SEMKOQ - T150, rated 250 VAC, 20 AMPS max.
* BEAB - (C0920) 250 VAC, 16 AMPS max.
* EN - 60730-2-4 250VAC, 16 AMPS max.

line current is recorded, the time
at which the PTCR switches is
noted, and the main winding only
current is recorded. The "hot"
current, or current recorded at

the time of a desired protector
trip, is also recorded. The

required number of days of locked
rotor cycling should also be stated.

Power Outage

A special case of a locked rotor
trip occurs when a power outage
occurs for a short interval
(seconds), and when a PTCR
starter is used. If the compressor
was running prior to the outage,
the compressor would try to
restart when power was restored;
but the compressor motor would
not be able to rotate due to high
heud pressure, and locked rotor
current would be imposed on the
motor and thermal protector,
causing a protector trip. The
PTCR starter and protector would
then begin to cool. When the
protector resets, [t is desirable to
have the PTCR starter cooled to
allow sufficient time of high start
winding current to accelerate the
motor. Under this condition, it is
useful to know how much off-time
is desired from the protector to
allow the PTCR to cool.

*Failure i properiy apply the 4TA could resuit in actine
tion of the deviee when the compressor should be eperat-
ing. or overheating of the motor during a fault condition.

Technical and application assistance
is available from our Marketing/Sales
professionals located throughout the
world.
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CUSTOMER
PART
NUMBER

LOT CODE/
DATE CODE

PHYSICAL
TERMINATION
PART NUMBER

Base, phenolic
(UL 94V-0 rated)

Movable arm support,
plated steel

Stationary contact suppert,
plated steel

Heater support, plated steel
Heater, resistance alloy
Disc, thermostalic alloy

Movable arm, spring
temper copper alloy
Contact, movable, silver
on copper

Contact siationary, silver
on copper

Slug, plated steel
Cover. polyester

(UL 94V-0 rated)

Pin connector, plated copper
alloy (To engage 2.33/2.26 mm
Dia. Pin)

Quick connect terminals,
brass, conforms to UL 310,
NEMADC-2, DIN 46244
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{mportant Notice: Texas Instn ts (T1) reserves the right 1o make changes lo or lo discontinue
any product or service identified in the publication without nolice. Ti advises its customers o oblain

For more information on the T1
4TM Thermal Protector contact:

Texas Instruments Incorporated
Commercial Sensors & Controls,
MS 2-3

Attleboro, Massachusetts 02703
Telephone : 508 236-3800

or contact our sales/marketing
professionals located throughout the
world.

the latest version of the relevant information to verify, before placing orders. that the information
being relied vpon is current.
Texas Instrumenls assumes no responsibility for infringement of patenis or n'%_h!s of others based

on Texas instruments applications assistance or product specifications since Tl does not possess
full access conceming the use or application of customer products. Texas Instruments also assumes

no responsibility for customer’s’ product designs.
"4‘ TEXAS
INSTRUMENTS
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