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Differential Thermometer and Thermoregulators

Introduction

Your satisfaction and safety are impor-
cant to PRECISION SCIENTIFIC, and a
complece understandimg of this unit is
necessary to attain these objectives.

Az the ultimate user of this apparatus,
it 18 your responalbllicy to understand
ite proper function and operational
characteristica. This instruction man-—
ual should be thoroughly read and all
aperators gilven  adequate training
before attempting to place this unit im
gervice. Awareness of the stated cau-
tions and warnings, and cowmpliance with
recommended operating parameters=—
togecher with maintenance require=
ments——are lmportant for safe and sat-
isfactory operatlon. The unit showld
be used for 1ts intended application;
alterations or modifications will wold
the Warcanty.

WARHING : Always wear safety
glasses when working with cthis
product, as a routine laboratory
precaution.

This product 1s not intended, wnor can
it be wsed, as a patient connected
device. In addicion, this apparatus is
not designed for use in Class I, 1II,
o ILIIL locatlons as defined by the
Mational Electrical Code.

Ceneral Information: These fnstructions
encompass the HMiecro-set Thermoreg-
wlators, HMerc-to—Mere Thermoregulatcor,
and Differentlial Thermometer.

WARNING: Exerclse care when
handling these thermoregulators
of thermometers as they are
fragile and contein mercury,
which 18 toxie. Also, safety
glasses should be worn.

MICRO-SET THERMOREGULATORS
CATALDG NOS. #2537, 62538, 62539,
62541, AND 62542

The Micro-set Thermoregulators are manu—
factured with a sealed-in hydrogen
atmosphere to reduce the possibilicy
of oxildation or contamination to the
mercury. This 1s an extremely semnsi-
tive deviee, with contacts that close
when temperature rises and must be used
with & normally closed relay control
box with a current draw of less than
100 mieroamps . Precision Scientific
Catalog #62690, Relay Control Box, is
recommended. In this way, maxiousm gen—
glelivicy and long life are assured.

WARNING: Curremt draw across

the thermoregulator  contact

points in excess of 100 micro—

amps, could cause the thermo-—
" regulacor to explode.

TECHNICAL DATA FOR MICRO-SET THERMOREGULATORS

Car. Mo. 62337 62538
Range 50 ro 220F 10 to 104C
Sensicivicy +0.02F +0.011C

60 to 460F

62539 B2541 62542
=35 to +500F =35 to +135F

+0.05F 40.005F +0.02F




MICRO=SET THERMORECGULATORS (Concd.)

The thermoregulateor consiscs of a
gealed glass unit with & Tegulating
mechanism at the top, a calibrated sec—
tion {(in degrees) contalning a spindle
gcrew, & pointer wounted on a rider,
and a glass stem which contains twin
caplllary bores which conneet te a sen-
sicive mercury filled bulb.

The Differential Micro=set, Catalog No.
62541, differs from all of che other
Micro=set Thermoregulators, inmasmuch as
ic does not contain a calibrated sec=-
tion in degrees, but a 20°F adjustment
section. A reservolr for storage of
surplus mercury is also provided by ex-
tending a glass partition wp about one-
half inch into the adjustment section.

The adjustable collar of the cap 1s a
magnet. Turning this magnet causes a
second wmagnet, sounted on the threaded
shaft inside the sealed glass chamber,
Lo [urn. As the shaft turns, a rider
moves slowly up or down. Attached to
the rider is s contact wire that ex—
tends into the caplllary bore. The
pesition of this contact wire in the
capillary determines the temperature
getting. The therzoeregulator contact
is open until the mercury rises to meet
this contact wire.

There 1a & reference scale calibrated
in degrees behind cthe rider on all ther-
woregulators except Catalog #62541.
This reference scale permits approximace
settings. Final ctemperatute settings
can be made only after the heated medium
has come to equilibrium. A thermometer
must be uwied to determine temperature=-
the thermoregulator iz not seitable for
temperature measurément .

MERC-TO-HERC THEERMOREGULATORS
{CATALOGC NO. 62510)

The Merc-to-Merc Thermoregulator is
sealed with a hydrogen atmosphere o
reduce the possibilicy of oxidation or
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contamination to the mercury. A bullt-
in reservolir is provided, and a fresh
contact surface of mercury 1s present
for the completion of every cycle.

This thermoregulator 1is designed for
operation with thae CCA/Pracision
Scientific Relay Control Box, Cataleg
Fe2690. If other types of relay de-
viges are used, they must have a cur=
rent draw of less than 100 microsmps.
The Here=-to=-Mere Thermoregulator is
adjustable over i1ts entire temperature
range of =35 to +V00%F, has a control
sengirivity of ¥ 0.1°F, but it does not
have 8 regelating mechanlsm.

WARNIMG: Current draw B&cross
the thermoregulacor contact
points in excese of 100 micro=-
amps, <ould cause the thermo=
regulator to explode.

DIFFERENTIAL THERMOMETER
(CATALOG HD. 696135)

The Differential Thermometer is an indi=
cating instrument which can be used to
measure a Cemperature over a 5% span in
the region of any operating polnt from
=35% o 300°C. Direct readings can be
taken to .01°C, and estimates to .00L*C
can be made with the aid of a magni-—
fying glass or thermometer reading
glass.

The thermometer can be guickly and
aceurately set to any desired working
temperature by seans of a calibrated
setting scale. Applications include
reading viscosity temperature, conduct—
ing calorimetric tests, and determining
freezing or boiling points. The 5°C
reading scale is 9" long, which presents
a direct advantsge im the fact that the
region of the anticipated tremperature
is greatly elongated over conventional
type instruments. The mercury reservolr
is sealed to preveat erratie "jumping®
In a mercury column quite pravalant in
vacuumn type differential thermometers.



Unpacking and damage

Ceneral Information: TIf the instrument
is received damaged, save all packing
materfal. This merchandise was care-
fully packed and thoroughly inspected
before leaving ocur facrory, and respon—
eibility for dta safe delivery was
aggumed by the carrier upon acceptance
of the shipment. Clalms for loss or
damage sustained in transit mustc, there-
fore, be made by the reciplent upon the
carrier as follows:

Concealed Loss or Damage: Concealed
logs or damage m=means loss or damage
which does not beeome apparent until
the merchandiae has been unpacked and
inspected. Should either occuer, make a
written request for inspectionm by che
carrier's agent withim 15 dave of the
delivery date; then flle a ¢lals with
the carrier since the damage is the
carrier's responsibllicy.

By vour following these instructiomns
carefully, we will guarantee our full
support of your claim to be compensated
for loss from concealed damage-

HOTE: It is not unusual for a
separation ©o occur im the mowv-
able wmercury capillary during
shipment. This should noet be
considered as damage since the
mercury can be reunited readily.

Vigible Logs or Damage: HNote any exter—
nal evidence of loss or damage om the
freight bill, or express receipt, &nd
have it signed by the carrier's agent.
Failure to adequately deseribe such
external evidence of loss or damage may
result in the carrier's refusing to
honor your damage claim. The form
required to file such a claim will be
gsupplied by the carrier.

DO WOT —— FOR ANY BEASON —-- BETUEN THE
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CAUTIOM: Exercise care when
packing the thermoregulator or
thermometer for return shipment
to owr plantc. Theze Ifnstru=
mente are extremely fragile.
Units arcriving at the factory
in a broken condiclion will be
clasgified as beyond repalr.
Be sure shipment is lnsured.

D3 HOT return broken thermo-
regulators G thermomeCers
(broken glassware and loose mer—
cury) as it is not economically
feasible to repair them in this
condicion, plus it is dangerous
to ship unsealed mercury.

MOTE: The Dept-: of Transpor—
tation (DOT) regulations limit
and set standards for the ship-
ment of mercury.

In any correspondence to GCA/PRECISION
SCIENTIFIC, please include the catalog
number of the thermometer or Cthermo-
regulator.

UHITING & SEPARATED MERCURY COLUMN -

IHSTEUMENT WITHOUT FIRST OBTAINING

AUTHORTZATTION .

THERMOREGULATORS AND DIFFERENTIAL
THERMOMETERS

WARHNING: Safety glasses should
be worn when handling and/or
heating mercury glass bulbs.

Although the beat packing materials and
methods are employed, rough handling
during shipment may cause the wmercury
column{s} to separate into C[wo OF mOTE
parts inm either a thermoregulator or
differential chermometer. In extrans
cagses, where there has been an extra=
ordinary shock, the mercury column(s)
may be separated into a large number of
small inerements. A divided column
does mot in any way reflect upon the
quality of the mercury or the instru-
ment. A separated column may be united
by any of three =methods, ewmployed
singly or in comblnation.



UNITING A SEFARATED MERCURY COLUMN (Comtd.)

1. Gradual cooling =ay be used to
bring all the sercury imto the bulb,
where i1t will unite to form a single
mass. Mixtures of ice and water, 1ce
and salt, of dty ice and acetone may be
used as rvequired by the range of cthe
differential thermometer or individual
thermoregulator. The wmixtures named
above are In order of decreasing tem—
perature. Avold thermal shock.

CAUTION: The dry ice-acetone
mixture 1s sufficiently cold
encugh to cause sercury to solid-
ify (freezinmg point, =-39°C). If
this takes place, the top of the
bulb should be warmed firat so
that the mercury will liquify at
the top firet, thus avolding
undua pressure within the bulb
and possible breakage.

WARNING: Acerone 1s flammable.
Use manufacturer's/supplier's rec—
ommended procedures when employing
acetrone.

2. There 1is an enlargement or
expansion chamber at the top of the
caplllary. The bulb of the thermoregu-—
lacor or thermometer may be heaced to
cause all columns " of wercury to rise
inte the expansicon chamber. Here they
willl either wunite spontanecusly, or,
upon gentle tapping, with the unit im a
wartical position. The bulb should then
be allowed to cool slowly; whereupon
all the wmercury will leave the expan—
glon ehamber as a united mass.

CAUTION: If too much mercury is
driven intoe the aXcess @Bercury
regarvoelir, the top of the instru-
ment will be broken.
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There are five ways that the
thermeregulator bulb should be
heated; namely, in a water bath;
an oll bath, rotating high over
an electric heating element,
rotating high above a low flame,
of totating over a heat gun.

Ta avold spot heating, which
will crack the glags, EE'_EE.':_
direct the heat source to a
gingle bulb location when using
a heating element, f{lame, or
heat gun. The differential
expansion of the glass and mer-
cury will cause a glass frac-
ture when heated too raplidly.
This can be dangerous as well
a5 destructive to the wunit.
Extreme caution must be exer—
cised. Do not touch the heated
portion of the bulbk when han=
dling the thermoregulator.

WARNING: If the cthermoregu-
lator or thermometer is broken
in a bath, disconnect from elec—
trical source, drain, and rTe-
Eove t]'IE mercury as 8000 a8
possible. (Hote: Mercury will
attack solder seams Iin & sheet
metal bath and result in fluld
leaks from the bath.)

When disposing of mercury, use
proper methods according to
gafe, recommended procedures.
Do nmot discard mercury in sinks
of drains.

3. Gentle wertical ctapping on the
palm of the hand will occasionally elie—
inate small breaks in the column. Con-
giderable restraint is called for in
applying this method, since there 1is
a tendency to progressively iIncrease
the force of the tapping. Exercise
patieneca, with gentle tapping, to avold
breaking the instrument.



MOUNTING MICRO=SET AND HERC=TO-MERC
THERHOIREGULATORS

WARNING: Safety glasses should
be worn when mounting and/for
handling thermoregulators.

CAUTION: These units are deli=
cate and wmust be handled with
CATE. They should not be ox=
posed to thermal shocks as a
result of rvapld “spot™ heating,
and should be handled carefully
to avold breakage. Do mot force-—
fully insctall in any fashion
such that It would subject the
assembly to mechanical stress.

Before attespting to set the thermo=
regulater, faspect it to observe whether
there are any gas bubbles in the capil-
lary c¢olumns. If bubbles are present,
ot 1f the mercury in che movable capll-
lary coluan is separated, which may have
been caused by being Jarred in ship-
ment, heat the bulb gently until cthe
bubbles are driven up into the expan—
sion chasber.

If there 18 a “separation” {bubble) in
the fixed capillary (MICREQ-5ET THERMO-
REGULATOR OWLY), contact the factory
for return authorization. There 13 a
gmall econstructional restriction, or
“geparation,” in the caplllary near the
top. Continuity is provided by a wire
joining the two portions of the fixed

capillary. This is a noermal construc-

tian characteristic. (SEE THE HICRO-SET
THERMOREGULATOR DREAWING=-ENLARGED VIEW.)

HMOUNTING DIFFERENTIAL THERMOMETER

WABNING: Safety glasses should
be worn when mounting and/or
handling Differential Thermoa-
eters.
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CAUTION: The thermometer 15 del-
icate and must be handled with
care. It should mot be exposed
to thermal shocks as a result of
rapld "spot” heating, and should
be handled carefully to aveld
breakage. Do mot forcefully
insrall in any fashion such that
it would subject the unit to
mechanical stresa.

An expanded hump on the thermometer,
6 1/2" from the bottom, determines the
immersion depth. For maximum accuracy,
the thermometer should be immersed as
close as possible to the expanded hump.

SETTING TEMPERATURE ON MICRO-SET THERMO-

REGULATORS

CAUTION: Exercise care when
rotating the adjusting collar,
as it is possible to jam the
polncer at the top or bottom of
the spindle. This could result
in costly factory repalr.

CATALOG NOS. 62537, 62538, 62519, 62542

1. Engergize the heat socurce of the
apparatus with the bulb immersed so
that the wnit will gradually come
up to temperature and not be ex=
posed to thermal shock.

2, Turn the adjusting magnetic collar
counterclockwise to lower temper—
ature and clockwise to raise temper—=
ature. The thermoregulator is
graduated with a reference scale in
degrees, indicated by the pointer,
which 15 ralsed or lowered By turn=
ing the adjusting magnet. This
gcale is not intended for absolute
direct reading.

1. Allow the apparatus to stabilize
and reach temperature equilibrium.



SETTING TEMPERATURE OGN WMICRO-SET

THERMOREGULATORS (Contd.)

4. Insert a sensitive thermom-—
eter inte the apparatus as
close as possible to the
bulb of the thermoregulator.
Check controlling tempera-
tures agalnst the temperature
reading of thermometer, and
make final temperature ad-
justments by turning the
ad justing collar. Adequate
circulation of che bath
medium 1s essential for max-
1lmum performance.

3. Once the temperature 1s ser,
always keep the thermorégu=—
lator in a vertical position.
This will eliminate gepara—
tiong in the mercury colusmn.

CATALOGC NO. 62341 - OMLY
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ELECTRICAL
I.cff;—/" CONTACTS

ague 5
[TTTTTTITE cotan

ADJUSTING SCREW———___ |
POINTER ——___|
BLASS PARTITION

RESERVOIR ON DIFFERENTIAL
(G254 ONLYD

CALIBRATED IN DEGREES
(G237, 62530, 62539 &
G2549E OHLY D
Oft
ADJUSTING SECTION
1 &254 1 0MLY }

EXPFANSION
CHAMBER

CONTACT
FOINTER

WARNLIHNG: Safety glasses
should be worn when heating
msercury in glass bulb and/or
handling thermoregulators.

MOVABLE
CAPILLARY

The Differential Micro-set, Cat-
alog #62541, differs from all of
the other micro—sets, inasmuch
45 the temperature setting by
the above procedure covers only
a 20° gpan. The range (=35°F to
+500*F) 13 ser by heating the
mercury bulb to the desired tem—
perature Setting and displacing
excess mercury from the movable
right=hand coclumn. In the wer-
tical position, gently tap the
top to displace any mercury that
may have settled in the top mech-
anlsw during shipment. Invert
the bulbk slightly above hori-
zontal and rotate it so that the
excess wmercury settles in the

reservelr above the left=hand
column.

MERCURY
BULE

MICRO-SET THERMOREGULATOR

CAUTION: Thers are five ways
that the thermoregulator bulb
ghould be heated; namely, in a
water bath, an oil bath, rotat-
ing high above an electric heat-
ing element, rotating high above
a low flame, or rotating above a
heat guns




SETITING TEHPERATURE ON MICRO-SET
THERMOREGULATORS (Comtd.}

Te awvold apot heacing, which

will ecrack the glass, do not

direct the heat source to a
gingle bulb location when using
a heating element, flame, or
heat gun. The differential
expansion of the glass and mer-
cury will cause a glass frac-
ture when heated too rapidly.
Thizs can be dangerous as well
as destructive to the unit. Ex-
treme cavtion must be exercised.

Do not touch the heated portiom
of the bulb when handling the
thermeregulator.

WARMIMG: If the unit Ls broken
in a bath, disconnect from the
electrical sgource, drain, and
remove the mercury as soon as
possible. (Note: Mercury will
attack solder seams in a sheet
metal bath and result inm Fluid
leaks from the bath’) .

When disposing of =mercury, use
proper methods according ko
safe, recommended procedures.
Do not discard mercury in sinks
or drains.

1. Eotate the adjusting magnetic col-
lar wntil the pointer iz sapproxi-
mately in the mid posicion of che

Botating the adjusting

collar counterclockwise lowers the

temperature; rotatimg cthe collar
clockwise raises the temperatura.

Direccional arrows are located on

20°F span.

the upper barrel.

CAUTION: Allow Ehe thermo-
regulator to cool before immers—
ing the bulbd into apparatus.
Avoid thermal shock.

3.
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Immerse the bulb in the apparatus
at the desired temperature of
oparatlon, and allow the unic to
stabilize amnd reach temperature
equllibrium.

Quickly remove the thersoregulator,
Invert it, and shake 1t gently in a
downward direction. The mercury
column will separate at the comtact
point of che wire.

By tipplng the thermeregulator on
one 8ide, the excess mercury will
be gtored im the reservolr. Be
Sure mnd exXcess @mercurty becomes
trapped in the top mechanism.

plng, shaking, or handling che

CAUTION: Exerclge care when tip—

cthermoregulater as Lt is wvery
fragile.

Flace the thermoregulator back imto
the apparatus.

Insert a certified thermometer inta
the apparatus as close as possible
to the bulb of the thermoregulator.

HOTE: Adeguate circulation or
stirring must be provided in the
apparaktus.

Check controlling temperature
agalnst the temperature reading of
thermometer, and make close temper—
ature adjustment by turning the
adjusting collar as described pre-
viously.

If ic 1s found that it Is impos—
sible to adjust within the 20°
range, it will be necessary to dis-
place additiomal mercury. Eepeat
the steps above until the thermo=
regulateor ia calibrated within the
proper adjusting section.
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SETTING TEMPERATURE ON MICRO-SET
THERMOREGULATORS (Contd.)

7. Once the temperature 18 set, always
keep the thermeregulator im a wer-
tical position to eliminate sepa- - CONTACT LEADS

; C%FPAMSION CHAMBER TIF
rations im the mercury column. UPPER EXPANSION CHAWAER

MEMCUSYT CONTACT POIHT =
E. To add mercury to the movable col- CONTACT CHAWEER -
uon, heat until the mercury 1s at
the top of the ecolumn; then pour HWERCUAT LEVEL WHEM FIL LING —

IH & HORIZOWTAL PORITION,
= EXCESS MEACURY CHEMBER

some of the mercury from the reser-
voir to the top of the movable mer-
cury column 1in  the right-hand
caplllary. Allew the mercury to

%
'f—-:nnl.u.mnm_uuus

cool. It must enter the capillary

in a continuous column. Do not

allow air pockets to form in this REEEATR IR SIDE VIEW
column; Inconsistent control will

resule. If "bubbles” are evident,

the operation must be repeated.

MERC-TO=MERC THEBMOREGULATOR

SETTING TEMPERATURE ON MERC-TO-MEERC

THERMOREGULATOR
3. If the mercury columns do not rise
te the contact point at the bottom
CATALOG MO. 62510 of the expangion chamber, remove
the thermoregulator from the bath.
WARNING: Safety glasses should Gently heat the bulbk wuatil the
be worn when handling and/for expansion chamber is filled.
heating the wmercury=in-glass
bulb.
NOTE: Ee sure that one column
does not exceed the other. This
1. lomerse the thermoregulator im the may be avoided by turning the
bath so that the bulb is completely thermoregulator while heating.
submerged. Bring the temperature This will heat the bulb evenly.
of the liquid bath as close as pos-— Now, tip the thermoregulator to
gible o che desired operatcing a horizontal posicion so that
temperature for which the thermo- the tip of the expansion chamber
regulacror is to be sec. Is immersed in the surplus mer-
CUry. Allow the bulb te ecool
slowly in this position for 5
2, The ¢two columns of mercury will minutes. The mercury will then
rise until they touch at the con- draw back inte the celumns. Do
tact pelng. (Refer to sketch, not chill or attempt to rush the

Merc-to-Merc Thermoregulators.) cooling process.



SETTIHG TEMPERATURE ON HERC-TO-MERC
THERMOREGULATOR (Contd.)

CAUTION: There are five ways
that the thermoregulator bulb
ghould be heated; namely, 1in a
water bath, an oll bath, rotat-
ing above an electric heating
element, rotating high above a
low flame, or rotating above a
heat gun-

To awold spot heating, which
will c¢rack the glass, do not
direct the heat gource to A&
gingle bulb locatliom when using
a heating element, flame, or
heat  gun. The differencial
expansion of the glass and mer—
cury will cause a glass frac=
ture when heated too rapidly.
This can be dangerous ag well
as destructive to the unit. Ex-
treme caution must be exercised.
Do not touch the heated portionm
af che bulb when handling che
thermoregulator .

WARNIKG: 1If the thermoregu=
lator 1s brokenm In a bath, dis-
connast from the electrical
gource, drain, and remove the
mercury as soon as possible.
(Hote: Mercury will attack
golder seams in a sheet oetal
bath amd result in fluid leaks
from the bath:)

When disposing of mercury, use
proper methods according to
gafe, recommended procedures.
Do not discard =mercury In sinks
or drains.
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5. Allow the mercury columne to reach
the eontact polnk. Check bath
temperature with a standard ther=
mometer. Beé sure there iz adequate
circulation of the barh media and
that it is at the temperature de-
gired for the thermoregulator set-
ting. Allow the thermoregulator
to stabilize for 2 or 3 minutes.

6. HEemove the thermoregulator; quickly

tip it so that the expansion chas—
ber 1s below a horfizontal positions
Gently tap the thermeregulator head
against the palm of the hand to dis-
place the mercury into the expansion
chamber and away from the contact
point. This allows the columns Co
recede without drawing additional
mercury from the expansion chamber.

7. Gently heat the bulb in the hori-
zontal position, insuring that the
expanslon chamber tip 1s pointed
downward, but not iIin contact with
surplus mercury. After all of the
surplus mercury 1s displaced from
the expansion chamber, the thermo-—
regulator 15 set.

CHECKING THE SETTING

4. When the mercury bulb has cooled,
lowly place the thermoregulator in
the bath. Allow it to remaln there
for a few minutes to displace the
exceqs mercury out the top of Che
expansion chasber.

Immerse the thermoregulator in a bath
at a lower temperature (approximately
10°F lower) than which the thermoregu-
lator has been set. Place a atandard
thermometer close to the mercury bulb
and slowly bring the bath te temper-
ature. When the reading on the ther-
mometer rteaches the temperature for
which the thermoregulator has been set,
the mercury columns should join. 1f
they do not join at this tesperature,
or have joined before this temperature,
the thermoregulator must be reset. If
the columns have joined before the tem-
perature on the thermometer has been
reached, the thermoregulater is set at
a lower temperature than I8 desired.
If the columng joln after the CLemper—
ature is reached, the thermoregulator
iz sat at a higher temperature than ia
desired.



SETTING THE DIFFERENTIAL THERMOMETER

WARHING: Safety glasses should
be worn when handling and/or
hearing the mercury in che ther-
momater bulb.

SETTING
SCALE

SETTING
— CHAMBER
MERCURY
RESERVOIR
READING
SCALE
[ —— MERCURY
COLUMMN
DIFFERENTIAL THERMOMETER
1. Immerse the thermometer in the appa-

TUBE

e

ratus in which the temperature dif-
ferential is to be read.

CAUTION: The difference between
the theroometer temperature and
apparatus medla sghould not exceed
25°C. Carefully heat thermometer
bulb 1f npecessary. [(3ce heating
Procedure A or B which follows.)

Procedure A:
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Allow mercury te stabllize at point
on reading scale.

1f mercury does not reach approxi-
mately the 2=-1/2* mark on the read-
ing scale, follow instructions as
degscribed in Procedure A below. If
the mercury extends above the 2-1/2°
mark on the scale, follow Proce=
dure B.

Tao Add Mercury to  cthe

Reading Scale

1.

Heat the chermometer bulb.

CAUTION: There are five ways
that the thermometer bulb should
be heated; namely, Iin a water
bath, an oll bath, rotating high
above an electric heating ele-
ment, rotating high above a low
flame, or rotatlong above a heat
Eurn.

Toe avold spot heacing, which
will ecrack the glass, do not
direct the heat source to a
gingle bulb location when using
a2 heating element, flame, or
heat gun. The differential
expansion of the glass and mer-
cury will cause & glass frac=-
ture when heated too raplidly.
Thisz can be dangerous as well
ag destructive to the unit. Ex=
treme caution must be exarcised.
Do not towch the heated portion
of the bulb when handling the
thermometer .




SETTIHG THE DIFFEREMTIAL THERMOMETER
(Contd.)

WARNING: Lf rthe rchermometer i1s
broken in a bath, disconnect
from the electrical aource,
drain, and remowve the mercury
as soon as posaible. [Hote:

Mercury will attack solder seamg
in a sheet metal bath and result
in fluid leaks from the bath.)

When disposing of mercury, use
proper methods according bex
gafe, recommended procedures.
Do not discard mercury in sinks
or draims.

7. HRemove thermometer from heat and
quickly inwvert it so that the top
af the Sectlong Scale Tube is im=
mersed in rthe mercury. {Eefer to
“Final Setting”.)

¥. With the thermometer remaining in
the inverted posicion, cool the
bulb. This will draw Che mercury
through the Setting Scale Tube into
the heating chamber. The mercury
must join the mercury in the Read-
ing Scale. Avoid thermal shock
when cooling.

4. Immerse the thermomster in the appa—
ratus in which the temperature dif-
ferential is to be read. When
equilibriva has been established,
the Setting Chamber should contaln
a small amount of mercury not ex-
ceeding 1/4 the volume of the Set-
ting Chamber.

9. To remove the small amount of mer-
cury, invert the thermometer and
vigorously move it downward with a
quick motion se that the excess
mercury in the Setting Chamber will
geparate from the wmercery column
and settle in the entrance to the
Setting Scale Tube.
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6. Heat the bulb gently so that the
expansion of the ges will force the
excess mercury through the Setting
Scale Tube. The thermomecer, when
placed in the apparatus belng
tested, should now rtead slightly
above the 5° mark.

Procedure B: To Hemove HMercury from
che Secting Scale

l. Invert the thermometer and Chrust
downward with a quick, wvigorous
motiom so that the exXcesa mercury
in the Setting Chamber will sepa-
rate from the wmercury column and
gectle in the entrance to the Set-
cing Scale Tube.

2. Gently heat the bulk so that the
expanslon of the gas below the mer-
cury will force the excess mercury
through the Setting Scale Tube.
The thermometer, when placed in the
apparatus being tested, should now
read slightly above the 5° mark.

Final Setting: As mentioned previously,
the Differential Thermometer is equipped
with a calibrated setting scale in one
degree divisions to facilitare the setc-
ting of the mercury column to the l==e—
diate region of any desired operating
point. After the mercury has been
placed at the proper level in the
Reading Scale (refer to Procedure A or
E), the thermometer should be set to
read at the middle point of the Reading
Seale, or approximately at the 2-1/2°
mark.

1. Gently heat the bulb. Be sure to
revolve the thermometer to awvold
spot overheating until the Setting
Chamber 1z approximately 1/4 filled
with mercury.

2. Stop heat, and do not chill.

3. Invert the chermomecter and vigoer-—
ously thrust it downward so that
the excess mercury in the heating



SETTING THE DIFFERENTIAL THERMOMETER

(Comtd. )

chamber will separate from the
mErcury culunn: and setcle at che
entrance to the Setting Scale Tube.

HOTE: Since the previous read-
ing was at approximately the 3°C
zark {(refer to Procedure A or B)
and the reading desired is
2-1/2°C, an awmount of wmercury
equivalent to 2-1/2"C should be
removed from the reading acale.

Gently heat the bulb in an inverced
position, observing the wmovement of
the mercury into the Setting Scale
Tube.

When the 2-1/2°C mark is reached on
the Settimg Scale, gquickly return
the thermometer to an wpright posi-
tiom, and vwvigorously chrust the
thermometer downward so that the
excess mercury in the entrance to
the Setting Scale Tube will sepa-
vate and fall to the bottom of the
Setting Chamber. The mercury 1im
the Secting Chamber must unite with
the mercury in the reading scale.

Gently heat the bulb in order to
€ject the rewaining wmercury from
the Setting Scale Tube. Place cthis
thermometer Iin che apparatus In
which the temperature differencial
is to be read.

If the foregoing imsrtructions have been
carefully followed, the mercury meniscus

ghould be approximately at
point on the reading scale.

the 2-1/2°
If not,

repeat the "Final Setting” procedure.
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TROUELESHOOTING MICRO=SET AND

HERC-TO-HERC THERMOREGULATORS

1.

2.

Ho Heat or Erratic Temperature Con=
trol. Determine 1if fault 45 an
electric component or Chermoregu-—
lator by shorting the contacts 1In
the cap attached to the leads from
the control box to the thermoregu-
later with &n insulated wire. I1f
the econtrel box does oot eycele,
repalr as 1indicated in the control
box Imstructions. If the malfunc=
tion i3 in the thermoregulator, see
below. Alsc, be sure there is good
contact between the prongs in the
cap and the solder contacts on Eop
of the thermoregulator. These con—
tacts may wear dowm and cause less
than adequate contack.

Mo Heat. Control box may be in a
normally open operating wmode, or
heaters may be defective. Check
continuity across heater.

Foor Temperature Control or Exces-
give Heat. Heater wattage too
great or mercury bulb not close
enough to heater, of there Is poor
circulation. Separation in movable
mercury column, or gas bubbles im
bulb, may also be the cause. {Sae
paragraph, “Unitiag a Separated
Mercury Column™.)

The mercury contained in the regu-
lator may be oxldized, caused by a
high current draw (more than 100
microamps ).



