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FIG. 1. Thermometer with Alarm Contacts and Flexible
Tube for Distant Mounting.

WESTINGHOUSE NON-SUBMERSIBLE
TYPE THERMOMETERS are designed for
outdoor application on transformers, to indicate hot
oil or hottest spotdemperatures. They are a self-
contained weatherproof unit made with alarm con-
tacts and aré of the dial type operated by Bourdon
gauge cofinected to’a thermometer bulb located
in the regionfof thé hottest oil. These thermometers
are suitable for aise in oil or Inerteen.

RECEIVING

Shipment. These thermometers are usually
shipped mounted on the transformer.

Unpacking. When thermometers are shipped
as a separate item, to be installed in the field, they
should be carefully unpacked and installed as
shown on the transformer outline drawing.

SUPERSEDES I.L. 46-716-6

Note: Particular ¢areVshould be used not to
bend the capillary.tube at sharp angles or flex
itunnecessarily andito be sure the thermometer
bulb is in the top¥eil when placed in the trans-
former.

CONSTRUCTION

They Westinghouse non-submersible thermome-
ters are dial type instruments calibrated in degrees
centigrade. Each consists of a Bourdon gauge con-
nected through a capillary tube to a thermometer
bulb. “The portion of capillary tube within the
transformer tank is long enough to locate the bulb in
the region of the hottest oil. The portion of the capil-
lary tube outside of the transformer, that is, from the
gauge on the side of the tank to where the capillary
tube enters the tank, is protected by a flexible
covering. The long flexible capillary tube of the
distant type thermometer permits mounting the
gauge on the side of the tank on a level with the
eye. This capillary tube should be installed so that
long bends or spans are not free to vibrate, as this
may result in failure of the tube.

The cover mounted thermometers are provided
with a fitting to permit making an oil tight joint be-
tween the transformer cover and the capillary tube.
A special bushing screws into a tapped hole in the
transformer case. The inside of the bushing has a
tapered seat which matches a similar taper on a
collar attached to the capillary tube and the two
surfaces are clamped together by a gland nut which
screws into the special bushing. See sketch of
adapter, Fig. 2. It is unnecessary to twist or turn
the capillary tube to get an oil tight seal.

The wall mounted thermometer has its bulb and
inside capillary tube enclosed in a well which will
permit installation or removal of the thermometer
without lowering the oil or opening the gas space.
The well is sealed from the outside atmosphere by
the same construction as described for the cover
mounted thermometer.

EFFECTIVE JULY, 1952
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FIG. 2. Sectional View of Transformer®8howing’Mounting of Thermometer with Flexible Tube and Alarm Contacts.

Note: Do not fill the wellywithga solid or
liquid before inserting the bulb of\the thermom-
eter since this may ruin the“ealibration of the
instrument without appreciably helping in the
transfer of heat frém thé heating coil to the
sensitive elemenk

TABLE NO. 1
NON-INDUCTIVE INDUCTIVE LOAD
VOLTAGE LOAD—AMPS. AMPS. L/R =.026*
125 AC 5 5
250 AC 2.5 2.5
125 DC 0.5 0.05
250,DC 0.25 0.025

* Equalto,or\less than .026. If greater, refer to factory for adjusted rating.

Indications of temperature are given by the move-
ment of an indicating hand over the dial of the
gauge. The dials have large figures which are
easily read at a distance. A red hand, actuated by
the movement of the indicating hand, records the
maximum temperature reached between readings,
and may be easily reset by a knurled knob on the
front of the case.

The alarm circuit is closed by a micro-switch en-
closed within the thermometer case. The standard
closing for the alarm is 80°C with the switch open-
ing at 5°C less. The ratings for the switch are given
in Table No. 1 and the connection diagram is shown
in Fig. 3. Adjustment of the alarm can be made
only by removing the front of the gauge to get at the
micro-switch.
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The alarm contacts on thermometers may be
used for providing a signal or through relays for
controlling additional cooling, when the transformer
reaches a maximum safe temperature. Flexible
neoprene jacketed cable is brought out through
the mounting bracket to which a cable grip con-
nector is attached.

INSTALLATION

When installing, make certain that the threads
on the outside of the special bushing are coated
with Westinghouse gasket cement (S¥ 1150 419, 1
pt. size; or S¥471 880, 1 gt. size can) which is oil
and Inerteen proof.

Important: Do not put cement on the tapered
joint on the cover bushing as it is unnecessary
and may make removal of the thermometer
at some future date sufficiently difficult as
to damage the capillary tube. See sketch of
adapter, Fig. 2.

When the alarm circuit is used, external con-
nections are made through the neoprene jacketed
cable. A cable grip, which screws up into the
mounting bracket, serves to grip the alarm lead
cable and seals the gauge from the atmosphefte.
If the contacts are not to be connectedgifite an
alarm circuit, the external neoprene jackéted cable
is coiled and taped in place for possible future use.

When checking circuits through this instrument
it is necessary to observe the switchdimitations of
Table No. 1. This means that a low yoltage bell
ringer cannot be used unless switéhedythrough a
high impedance relay. An,indicating light type
device is generally recognized‘as bestfor checking
circuits through instruments containing micro-
switches of similar capacities.

BLACK WIRE
L, WHITE WIRE
| RED WIRE

CONTACTS NORMALLY CLOSED BELOW BO° C.
AT 80° WHITE OPENS ON BIFACK AND CLOSES
ON RED.

FIG. 3. Alarm Contaet Connections.

FIELD TEST

These instruments¥may be field tested for accu-
racy of calibration by means of the following pro-
cedure. Bemove,the bulb of the thermometer from
the transformer,tank and submerge (to the depth
of thehextension of the bulb inside the tank) into a
closely, temperature controlled, well agitated oil
bath. Check the temperature by placing a thermo-
couple or other accurate temperature measuring
devicelon the center of the bulb. The thermometer
should be accurate within +2°C, allowing a mini-
mum of 15 minutes for the thermometer to come up
to temperature. The thermometer will hold its
accuracy unless the bulb or capillary tube is
damaged or there is a loss of fluid pressure.

REPLACEMENT

In the event it becomes necessary to repair the
thermometers, contact the Westinghouse Engineer-
ing and Service Department through the nearest
Westinghouse Office giving serial number or stock
number of transformer from which it was taken.
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FIG. 1. Thermometer with Alarm Ceéntacts and Flexible
Tube for Distant Mounting.

WESTINGHOUSE,NQON-SUBMERSIBLE
TYPE THERMOMETERS are designed for
outdoor application on‘transformers, to indicate hot
oil temperatures.{ Theyare a self-contained weath-
erproof unit®madefwith alarm contacts and are
of the dialftype @perated by Bourdon gauge con-
nected }0 a ghermometer bulb located in the re-
gion of thefhottést oil. These thermometers are
suitable for ugefin oil or Inerteen.

RECEIVING

Shipment. These thermometers are usually
shipped mounted on the transformer.

Unpacking. When thermometers are shipped
as a separate item, to be installed in the field, they
should be carefully unpacked and installed as
shown on the transformer outline drawing.

SUPERSEDES I.L. 46-716-6A

Note: Particularfcare,should be used not to
bend the capillary tube at sharp angles or flex
itunnecessarily and.to'be sure the thermometer
bulb is in the top,oillwhen placed in the trans-
former.

CONSTRUCTION

The, Westinghouse non-submersible thermome-
ters are dial type instruments calibrated in degrees
céntigrade. Each consists of a Bourdon gauge con-
nected through a capillary tube to a thermometer
bulb.” The portion of capillary tube within the
transformer tank is long enough to locate the bulb in
the region of the hottest oil. The portion of the capil-
lary tube outside of the transformer, that is, from the
gauge on the side of the tank to where the capillary
tube enters the tank, is protected by a flexible
covering. The long flexible capillary tube of the
distant type thermometer permits mounting the
gauge on the side of the tank on a level with the
eye. This capillary tube should be installed so that
long bends or spans are not free to vibrate, as this
may result in failure of the tube.

The cover mounted thermometers are provided
with a fitting to permit making an oil tight joint be-
tween the transformer cover and the capillary tube.
A special bushing screws into a tapped hole in the
transformer case. The inside of the bushing has a
tapered seat which matches a similar taper on a
collar attached to the capillary tube and the two
surfaces are clamped together by a gland nut which
screws into the special bushing. See sketch of
adapter, Fig. 2. It is unnecessary to twist or turn
the capillary tube to get an oil tight seal.

The wall mounted thermometer has its bulb and
inside capillary tube enclosed in a well which will
permit installation or removal of the thermometer
without lowering the oil or opening the gas space.
The well is sealed from the outside atmosphere by
the same construction as described for the cover
mounted thermometer.

NOVEMBER, 1954



TEMPERATURE INDICATOR

AVOID SHARP BENDS
COVER
\

TANK WaLL

COMPRESSION JOINT

2 STD. PIPE THREAD

3STD. PIPE THREAD

ADAPTER

CLOSED
WELL

MAXTMUM
POINTER NOT

CONNECTED WITH
ELECTRIC (;ONTACT

INDICATING
POINTER

MAX.
POINTER
RESET

KNOB

NEOPRENE JACKETED®
CABLE 8 CABLE GRIP
CONNECTOR

FIG. 2. Sectional View of Transformer Showing'Mounting of Thermometer with Flexible Tube and Alarm Contacts.

Note: Do not fill the wedl"with®a solid or
liquidbeforeinserting the bulb ofthe thermom-
eter since this may ruin iheycalibration of the
instrument without appreciably helping in the
transfer of heat from\theshéating coil to the
sensitive element.

TABLE NO. 1
NON-INDUCTIVE INDUCTIVE LOAD
VOLTAGE LOAD—AMPS. AMPS. L/R=.026*
125 AC 5 5
250 AC 2.5 25
125 DC 0.5 0.05
250 D€ 0.25 0.025

* Equalito orless than .026. If greater, refer to factory for adjusted rating.

Indications of temperature are given by the move-
ment of an indicating hand over the dial of the
gauge. The dials have large figures which are
easily read at a distance. A red hand, actuated by
the movement of the indicating hand, records the
maximum temperature reached between readings,
and may be easily reset by a knurled knob on the
front of the case.

The alarm circuit is closed by a micro-switch en-
closed within the thermometer case. The standard
closing for the alarm is 80°C with the switch open-
ing'at 5°C less. The ratings for the switch are given
in Table No. 1 and the connection diagram is shown
in Fig. 3. Adjustment of the alarm can be made
only by removing the front of the gauge to get at the
micro-switch. :
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The alarm contacts on thermometers may be
used for providing a signal or through relays for
controlling additional cooling, when the transformer
reaches a maximum safe temperature. Flexible
neoprene jacketed cable is brought out through
the mounting bracket to which a cable grip con-
nector is attached.

INSTALLATION

When installing, make certain that the threads
on the outside of the special bushing are coated
with Westinghouse gasket cement (S# 1150 419, 1
pt. size; or S# 471 880, 1 qt. size can) which is ail
and Inerteen proof.

Important: Do notput cement on the tapered
joint on the cover bushing as it is unnecessary
and may make removal of the thermometer
at some future date sufficiently difficult as
to damage the capillary tube. See sketch of
adapter, Fig. 2.

When the alarm circuit is used, external con-
nections are made through the neoprene jacketed
cable. A cable grip, which screws up into the
mounting bracket, serves to grip the alarm lead
cable and seals the gauge from the atmosphere.
If the contacts are not to be connectedsinto” an
alarm circuit, the external neoprene jacketed cable
is coiled and taped in place for possible fatire use.

When checking circuits through thistinstrument
it is necessary to observe the switch#limitations of
Table No. 1. This means that a low/voltage bell
ringer cannot be used unless switched¢through a
high impedance relay. An indicating light type
device is generally recognize@yas'best for checking
circuits through instruments ‘@entaining micro-
switches of similar capacities:

BLACK WIRE

8)\g WHITE WIRE

Cﬁ GREEN OR RED WIRE

CONTACTS NORMALLY CLOSED BELOW 80° C.
AT 80° WHITE OPENS ON_BLACK AND CLOSES
ON RED.

FIG. 3. Alarm Contact!Connections.

FIELD TEST

These instrumentsgmay be field tested for accu-
racy of calibration, by means of the following pro-
cedure. Remoye the bulb of the thermometer from
the transtormer tank and submerge (to the depth
of the exténsion of the bulb inside the tank) into a
closelytemperature controlled, well agitated oil
bath. “"Check the temperature by placing a thermo-
couple“or other accurate temperature measuring
device on the center of the bulb. The thermometer
sheilld be accurate within +2°C, allowing a mini-
mum of 15 minutes for the thermometer to come up
to temperature. The thermometer will hold its
accuracy unless the bulb or capillary tube is
damaged or there is a loss of fluid pressure.

REPLACEMENT

In the event it becomes necessary to repair the
thermometers, contact the Westinghouse Engineer-
ing and Service Department through the nearest
Westinghouse Office giving serial number or stock
number of transformer from which it was taken.

WESTINGHOUSE ELECTRIC CORPORATION

SHARONAPLANT °

TRANSFORMER DIVISION L

SHARON, PA.

Printed in U.S.A.






N T

" 1. L. 46-716-6

A
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Non-Submersible

FIG. 1. Thermometer with Aldrm Centacts and Flexible
Tube for Distant Mounting.
WESTINGHOUSE NOGN-SUBMERSIBLE
TYPE THERMOMETERS are designed for
outdoor application omytransformers, to indicate hot
oil or hottest spot’temperatures. They are a seli-
contained weathergroof unit made with alarm con-
tacts and are ofithe™dial type operated by Bourdon
gauge conneéted o a thermometer bulb located
in the region of the hottest oil. These thermometers

are suitableMforfuse in oil or Inerteen.

RECEIVING

Shipment. These thermometers are usually
shipped mounted on the transformer.

Unpacking. When thermometers are shipped
as a separate item, to be installed in the field, they
should be carefully unpacked and installed as
shown on the transformer outline drawing.

NEW INFORMATION

Note: Particular gare,should be used not to
bend the capillary tube at sharp angles or flex
it unnecessarily and t6"be sure the thermometer
bulb is in the top oillwhen placed in the trans-
former.

CONSTRUCTION

The, Westinghouse non-submersible thermome-
ters are'dial type instruments calibrated in degrees
centigrade. Each consists of a Bourdon gauge con-
neeted through a capillary tube to a thermometer
bulb.” The portion of capilliary tube within the
transformer tank is long enough to pass through
the cover gas space and then locate the bulb in the
region of the hottest oil. The portion of the capillary
tube outside of the transformer, that is, from the
gauge on the side of the tank to where the capillary
tube enters the cover, is protected by a flexible
covering. The long flexible capillary tube of the
distant type thermometer permits mounting the
gauge on the side of the tank on a level with the
eye. This capillary tube should be installed so that
long bends or spans are not free to vibrate, as this
may result in failure of the tube.

The thermometers are provided with a fitting to
permit making an oil tight joint between the trans-
former case or cover and the capillary tube. A
special bushing screws into a tapped hole in the
transformer case. The inside of the bushing has a
tapered seat which matches a similar taper on a
collar attached to the capillary tube and the two
surfaces are clamped together by a gland nut which
screws into the special bushing. See sketch of
adapter, Figure 2. It is unnecessary to twist or
turn the capillary tube to get an oil tight seal. In-
dications of temperature are given by the move-
ment of an indicating hand over the dial of the
gauge. The dials have large figures which are
easily read at a distance. A red hand, actuated by
the movement of the indicating hand, records the
maximum temperature reached between readings,
and may be easily reset by a knurled knob on the
front of the case.

EFFECTIVE JUNE, 1951
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FIG. 2. Sectional View of Transformer Showing Mounting of Thermometer with Flexible Tube and Alarm Contacts.

The alarm circuit is closed by a ‘Micro-switch
enclosed within the thermometer case. The alarm
closes at 80°C, and opens atp75°€¢ The ratings
for the switches are given in Table 1 and the con-
nection diagram is shown, in'Figs 3.

TABLE 1

| NON-INDUCTIVE INDUCTIVE LOAD

VOLTAGE | LOAD—AMPS. AMPS. L/R =.026*
—_———— “7,_*_7 ——-—-—  —_—_—_—

125 AC 10 | 10
250 AC | 5 5
125 DE ‘ 0.5 0.05
250,DC ‘\ 0.25 0.025

|

= Equal tojor less than .026. If greater, refer to factory for adjusted rating.

The alarm contacts on thermometers may be
used for providing a signal or through relays for
controlling additional cooling, when the transformer
reaches a maximum safe temperature. Flexible
neoprene jacketed cable is brought out through
the mounting bracket to which a cable grip con-
nector may be attached.

INSTALLATION

When installing, make certain that the threads
on the outside of the special bushing are coated
with Westinghouse gasket cement (S¥1150 419, 1
pt. size; or S¥471 880, 1 qt. size can) which is oil
and Inerteen proof.

Important: Do not put cement on the tapered
joint on the cover bushing as it is unnecessary



DIAL TYPE INDICATING THERMOMETERS

and may make removal of the thermometer
at some future date sufficiently difficult as
to damage the capillary tube. See sketch of
adapter, Figure 2.

When the alarm circuit is used, external con-
nections are made through the neoprene jacketed
cable. A cable grip, which screws up into the
mounting bracket, serves to grip the alarm lead
cable and seals the gauge from the atmosphere.
If the contacts are not to be connected into an
alarm circuit, the external neoprene jacketed cable
is coiled and taped in place for possible future use.

REPLACEMENT

In the event it becomes necessary to repair the

1. L. 46-716-6

BLACK WIRE

£

WHITE WIRE

(ﬁ RED WIRE

CONTACTS NORMALLY CLOSED BELOW 80° C.
AT 80° WHITE OPENS ON BLACK AND CLOSES
ON RED.

FIG. 3. Alarm Contaet Connections.

thermometers, contact” the/nearest Westinghouse
Engineering and Service Department giving serial
number or stock number of transformer from which
it was taken.
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