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STANDARD FEN

WAL”

It is our ambition to have every article bearing the “Fenwal”
trade mark give complete satisfaction. We maintain high
standards for our workmanship and materials and for the
inspection of our products, but it is not humanly pessible to
have every piece of merchandise perfect. Therefore, if within
one year after it leaves our factory, any Fenwal Product sold
under this standard guarantee shows any defect in material
or workmanship, Fenwal Incorporated will gladly repair it
or replace it without charge other than for transportation.
We cannot be responsible for repairs not made at our factory,
for apparatus, equipment or parts made by others, or for any
consequential damages. No one is authorized to assume any
liability for us except as set forth above.
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THERMOTECHNICS

For over a decade, Fenwal Engineers have been solving all kinds of
heat control and temperature detection problems. The wide experi-
ence, data, and techniques developed during this period have led to

the development of the modern art of Thermotechnics.

Thermotechnics is a method of analyzing and coordinating
process requirements, heating means, control devices and
product design to insure best over-all performance of the

complete thermal-control system.

This catalog represents the efforts of Fenwal Engineers to give vou
the facts necessary for the proper application of THERMOSWITCH*

thermostats to vour heat control problems.

Since a catalog cannot be all-inclusive, you may encounter problems
not considered here. Our engineers will gladly assist you to custom-
engincer your product. Kindly submit your problems on the enclosed

data sheet to aid our engineers in analyzing your problem.

*THERMOSWITCH is a registered trade mark
designating thermal responsive controls or
switches made exclusively by Fenwal Incorporated.
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"ENWAL THERMOSWITCH

THE BASIC

Gcrcgile

The THERMOSWITCH Control is constructed with two
silver contacts mounted on, but electrically insulated from,
curved nickel-iron struts of low expansion coefficient. This
assembly, known as the ¢element assembly, is then mounted |
under tension or compression in a seamless drawn brass
or stainless steel tube, The amount of tension or compres-
sion is variable, depending on the position of adjusting
sleeve and the temperature of the shell. The control is
calibrated at a given shell temperature by turning the
adjusting screw until the contacts separate. Changes in
temperature cause the shell to expund or contract which
exerts more or less tension or compression on the struts
causing the contacts to moke or break.

THERMOSWITCH Controls are manufactured as either “tension operated” or “compression operated.”
These terms are defined by the action which the expanding or contracting outer shell imparts on the

element assembly of the uenit

The chart below illustrates the four basic types of THERMOSWITCH

Controls. It will assist you in selecting a THERMOSWITCH Control to suit your conditions. THERMO.
SWITCH Controls furnished with either “tension operated” or “compression operated” element assemblies
which are termed Regular Type, make contact on » decrease in temperature; those furnished with either

“tension operated” or
contact on an increase in temperature.

“Tension operated” THERMOSWITCH Controls may he sub-
jected to momentary expesure temperature of 100°F. above
their calibration point within their temperature range without
damage, All “tension operated” THERMOSWITCH Controls
have unlimited temperature undershoot. “Compression op-
erated” THERMOSWITCH Controls may be exposed to tem-
peratures of 430° below their calibration peint without dam.
age within their temperature range and may be overshot in
temperature to the high limit of the temperature range without
damage.

Correct engineering design and material specification make
either of the above element assemblies wnique. The mass of
the clement assembly is extremely light and possesses a high

“eompression operated” element assemblies which are termed lwverse Type, make

internal stiffness, therefore it is not responsive to ordinary me-
chanical vibration effects, The element assembly has a non-
linear spring gradient so that the entire system has essentially
no natural resonance,

Where operating conditions are such that repeated and pro.
longed overshoot or undershoot of greater magnitude is present,
special units can be supplied. THERMOSWITCH Controls
have maximum current ratings which are 10 amperes at 115V
A.C. or 5 amperes at 230V AC, (standard series) and 25 am-
peres at 115V AC. or 125 amperes at 220V A.C. (heavy duty
series). For direct ourrent applications, please consult our fac-
tory, The THERMOSWITCH Control is not recommended for
any voltage exceeding 250V A.C,

Schematlc Diagram Type Element | Swirch Operated Temperature Rits Tempetature Drop
4 Types Elements Assembly By (Shell Exponds) {Shell Contracts)
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The following pages illus-
trate the Basie Cartridge
THERMOSWITCH Control
cquipped with different style
mounting heads for convenient
application.
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Fast Reaction Time

Inherent instrument delay or “lag” results in undesir-
able temperature control. To produce live control
action this delay should be reduced to the absolute
minimum. The chart shows the almost instantaneous
response of the Fenwal THERMOSWITCH Con-
trol in comparison with two other thermostats. The
reaction time shown is the measured time interval
required for the switch to change 10°F, when sud-
denly subjected to temperatures 207 higher than the
ambient temperatures,

Large Heat Responsive Area

In order to insure fast heat interchange between the
controlled medium and the thermostat, the heat sen-
sitive area should be as large as possible. The fisure
shows the much greater area of the heat responsive
element of the Fenwal THERMOSWITCH Control
in comparison with two other thermostats,

Short Heat Transfer Path

Exiremely short heat transfer path eliminates the
effects of heat gradients, and decreases the reaction
time. The heat flow path of the Fenwal THERMO-
SWITCH Control is but a small fraction of that for
conventional types of temperature controls.

Small Temperature Differential

The temperature differential of a switeh should be
kept to an absolute minimum to reduce the tempera-
ture overshoot and undershoot effects. In conven-
tional design the temperature differential is the result
of internal moving parts such as levers, gears, etc.,
within the switch. All moving parts have been
eliminated so that the THERMOSWITCH Control
differential is negligible as shown on the adjacent
chart.

Built-in Temperature Anticipation

Thermostat anticipation helps to reduce undesirable
effects of process lag. Conventional practice of using
auxiliary heaters for producing anticipation effects
always results in loss of control temperature with
increased eleetrical load. The Fenwal THERMO-
SWITCH design has built-in anticipation and does
not employ any type of auxiliary heater so that the
controlled temperature does not change perceptibly
with variations in electrical load.

““THE FOURTEEN FACTS IN FENWAL’S FAVOR"
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6 Enclosed Assembly

Any thermostat assembly should be completely en-
closed to protect the working parts from dust, con-
tamination, ete. The enclosed design of the Fenwal
THERMOSWITCH Control as shown in the cross-
section insures freedom from contamination during
the life of the switch. Positive seals are available as
modifications for special applications.

7 Minimal Vibration Effects o TYPE 1|

Mechanical vibration should not effect the control o

point of a reliable thermotechnic instrument. The :g::'. TYPE 2

Fenwal THERMOSWITCH Control employs an I 507’

extremely light and stiffl bridge structure which re- 2 008"

sists vibration and possesses an extremely high e

natural frequency — far above vibration frequencies 00’

encountered in industrial applications. The chart L3 L L

shows the amount of motion in the switch element
when subjected to an oscillatory motion of 1,/10” at
2000 cycles per minute.

8 Tamper Proof

A satisfactory thermostat should have available
means {or preventing unauthorized readjustment of
the control point. THERMOSWITCH Controls can
be provided with a seal cover and lead seal to insure
complete freedom from tampering.

Change in Calibration Due to 100 G
9 Rugged Design Shock
Reliable thermostats must be ruggedly designed to
withstand abuse and severe mechanical shock during
transportation or actual service. The figure shows the
change in the set point of the Fenwal THERMO- . TYPE 2
SWITCH Control in comparison with others due to
a mechanical shock of 100 G,

of TYPEL —l

+

-

FENWAL
S

10 Wide Operating Range

In many applications it is desirable for the thermostat

to have a wide operating range which can be easily Calibration Runge

and quickly adjusted throughout the range. In the 3 |
Fenwal THERMOSWITCH Control, the switch Ef ,u'}v"
may be adjusted to any point by simply turning the =] <A
calibration serew to the desired point. The curve z: ,«‘f‘ P
shows the relationship between the standard screw e qaé‘ﬁv < e
settings and the corresponding controlled tempera- 5 Ly’ #—’ww“‘y
ture. The slope of the curve can be changed with § il
special thread ratios. o e | 11
| 2 83 & 3 & 7 8 9 1 ¥ |2 &

MO, OF TURNS OF ADJUSTING SCREW
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Minimum Size

In many applications the space requirements are
limited so that the physical size of the thermostat
is extremely important. The Fenwal Midget
THERMOSWITCH Control is smaller than a
cigarette as shown in the accompanying photo-
graph.

Direct Radiant Heat Reception

Since comfort level is determined by radiant
energy, thermostats should be responsive to
radiant heat. Also, many industrial applications,
such as drying ovens, require detection of radiant
energy for proper control. The THERMO.
SWITCH Control is designed to present a large
heat responsive area to measure radiant energy.
The corresponding chart shows the time required
for the Fenwal THERMOSWITCH Control and
two other thermostats to break contact following
their sudden exposure to a source of radiant heat
when adjusted approximately 10°F. above the am-
bient temperature.

Uniform Sensitivity Throughout the
Operating Range

In order to produce uniform control throughout
the operating range the sensitivity of the instru-
ment must be held constant throughout this range.
In the Fenwal design the sensitivity (motion of
the switch contacts per 10°F.) is extremely con-
stant over the entire operating range compared
with other types.

14 Ease In Installation

TYPE 1

= PETL l

Sensitivity-Contact Motion Per 1lo °F

|
A TYPE 2

¥ i

g /TYPIE 1
||

foi FENWAL

The simplicity of installation is an important factor
in the selection of any Fenwal Thermotechnic Instru-
ment. Fenwal THERMOSWITCH Controls have
a convenient shape lending itsell to many types of
installations with a minimum amount of effort. There
are also many types of mounting heads available.

...AND ALL 14 FACTORS...

*F CONTROL TEMPERATURE

ARE IN THE THERMOSWITCH CONTROL
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SELECTION AND APPLICATION
OF THERMOSWITCH

c° n'rols It is of utmost importance in ap-

proaching any problem of tem-

perature control that we recognize

clearly that there are two distinet

phases to the right solution—first,

proper installation of the thermo-

stat within a well designed control

system; second, the proper design

of the heat system which is utilized to provide the desired conditions and its relation to the thermostat

which it in turn operates. Experience over a number of years in studying a multitude of applications

has shown that the first phase is usually well considered, but that often the latter phase and its eritical

effect upon the success of the application is neglected. This section is designed to help you take full

advantage of your thermostatic control and particularly the outstanding characteristics of a

THERMOSWITCH through a study of the basic laws of heat application which are the foundations

of thermotechnies. A study of these essential considerations will lead to more effective and successful
heat control in your process.

TEMPERATURE CONTROL FUNDAMENTALS

A Regular THERMOSWITCH Control, when installed in a process to control the temperature
within some pre-described limits, will close the heater circuit when the temperature at the
THERMOSWITCH unit drops below the desired value, and open the circuit when the temperature
rises above the desired value. The THERMOSWITCH Cantrol can only turn the heat on and off
in accordance with the temperature at the THERMOSWITCH.

(Note: THERMOSWITCH controls can be furnished with “inverse” action; i.e. to open the circuit if the temperature drops
to the desired value and close the circuit if the temperature rises to the desired value.)

SWITCH DIFFERENTIAL

The amount of temperature change necessary to cause a THERMOSWITCH Control to operate
is defined as the switch differential, For example when a switch is adjusted 10 operate at 300°F, and
the switch opens the circuit at 300.1°F, (point A. Fig. 1) and closes the cireuit at 299.9°F. (Point B),
the measured differential is then plus or minus .1°F. The differential of the switch itself is defined
as its sensitivity, The total temperature variation of a thermal system, however, should not be con-
fused with switch sensitivity,

TEMPERATURE VARIATION

The temperature variation in a
regulated system is always con-
siderably larger than the thermo-
stat differential, as illustrated in
Figure 1. In any typieal thermal MEATER rEMP

control application, the total varia- CIRCUIT _— e TOTAL TEME VARIATION
tion of temperature about the de-

sired value is larder than the < _
switch differential. In particular, /= do

in controlling the temperature of BENRED JALE
stagnant air the variation may be 1220

as large as 20°IF. even though the
thermostat differential is only a ~ a
fraction of one degree. The 7 I
amount of this temperature varia- HEAT OFF

tion about the mean value is deter- ~msesecccsmmahaiae

mined by (1) the individual < i

characteristics of the heat source, - “ffd_"tf‘w_ .
(2) the process under control and - 2:05
(3) the controlling thermastat, HEAT OFF OIFFERENTIAL 2 -/
Large temperature variation may e e 1590

be due to any one of these three

TVr 1

TIME
L

L n

——

OFE O
4

i

factors being engineered incor- 2.99-9]( Joo..*
PRTY L . | e
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rectly. Thus, it is important to note that (A) a delayed thermal response
from the heat source, (B) a lagged process, or (C) a thermostat installed
incorrectly, may produce similar unsatisfactory effects in so far as the
temperature control record is concerned. It is impossible, therefore, to
assign responsibility for poor control to any particular part of the system
by merely observing the control temperature record.

LAG AND OVERSHOOT

Cyclic temperature variations greater than the differential of the
THERMOSWITCH Control are simply the result of lag or delay between
the application of heat and the resulting increase in temperature at the
thermostat. To illustrate the effect of lag in a control system, such as a
thermostatically controlled water bath, let us assume that the switch has a
negligible amount of differential and is adjusted to regulate at 180°F, When
the temperature drops below 180°F. at the THERMOSWITCH Control,
the heater cireuit is energized and the water temperature around the
heater starts to rise. Due to the thermal transfer delay between the
heater and switch, the temperature at the switch lags behind the rising
temperature around the heat source. As the water temperature again reaches
180°F. at the switch, the temperature around the heater may be 190°F.
Although the heater circuit is opened at this instant, surplus heat storage in
the wvicinity of the heater causes the water temperature at the
THERMOSWITCH Control to continue to rise or “overshoot" beyond
the set point of the switch.

Lag is in most cases something to be overcome but there are installations
where it is desirable, and in these instances the THERMOSWITCH Con-
trol not only may be located in such a position as to produce lag, but actually
partially shielded to increase this effect.

From the above, it is evident that lag and overshoot are caused by conditions
outside the THERMOSWITCH Control, such as its location, the thermal
capacity of the heat source, medium of heat transfer, ambient temperature
variations, etc.

CHARACTERISTICS OF HEAT SOURCES
A. TYPE OF HEATER:

1. Cartridge or strip type heater: this type of heater consists of an insulated
resistance wire encased in a metal sheath and ean be purchased in various
physical shapes. These heaters usually employ as little insulating material
as possible, consistent with approved electrical design practice, Excessive
electric insulation or mass of associated metal component parts produce
undesirable heater lags. This type of heater is easy to apply, has long lile,
and for most applications will give satisfactory results. Intimate association
of this type of heater with the proeess, such as an “immersion” or “cast in
the process” installation, eliminates a large portion of this lag effect. (See
Heater Installation.)

2. Radiant type heaters: a radiant heater transmits a substantial portion
of the heat to the process by means of radiant energy. This type of heater
consists of a resistance wire supported on an insulator and, to reduce lag,
the mass of the insulator and of the wire should be as small as possible
consistent with long life. In general, as the radiant type heater transmits
heat by radiation, the resulting lag is very small.
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PROCESS CHARACTERISTICS

A. HEATER INSTALLATION: q

DISTRIBUTION OF HEATERS:

In order to reduce the undesirable effects of non-uniformity of temperature
within the volume to be heated, it is generally desirable to distribute the
heat or heaters over as large a surface area as possible. If the heated
medium is a liquid or a gas, agitation of the fluid will reduce the tempera-
ture gradients, and thereby result in closer control.

HEATER RATING:

The selection of an appropriate size heater is extremely important for
good regulation, 1f the heater is too small, the process cannot be brought
up to the temperature within a reasonable time, and if too large, overshoot
of temperature will oceur, Figure 2 shows the temperature record for a
process with three different size heaters,

MAINTENANCE HEATERS:

Whenever the heat demand is fairly constant over a long period of time,
it is often desirable to install two separate heaters, one controlled by the
THERMOSWITCH unit and the second installed directly across the line.
A constant source of heat is produced by the maintenance heater and
supplies the majority of heat for the process whereas the secondary heater,
operated by the THERMOSWITCH Control, has sufficient wattage to
effect the neccessary control action. In designing such installations, the
maintenance heater should be proportioned to maintain the temperature
several degrees below the minimum desired temperature, under all oper-
ating conditions, when the controlled heater is not energized. In view of
the decreased amount of heat storage in the controlled heater, lag and
overshoot are minimized, resulting in improved temperature control.

I

——

B ERLLL

] TIME

|
T

TOOMECH HEAT

When installing the strip or cartridge type heater, it is
important to make sure that the transfer of heat from the

heater to the process is as effective as possible, If the
process consists of a metal unit it is generally preferable
to have the heater cast integral with the block itself, If

V-

VAN

this procedure is not possible, the heater should be firmly

attached to the metal block and in contact over as large g
an area as possible to give the best possible heat flow.
When radiant heaters are installed, the radiant energy <’)

should be directed toward the process being heated by
suitable reflectors and placed so as to distribute the heat

o
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uniformly over the surface. i 3
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B. TRANSFER LAGS: .

In transferring the heat from its source to the point under control, various
types of process lags are encountered. In order to produce accurate control
action, these lags should be reduced to an absolute minimum. Inasmuch as
there are many types of processes, it is not possible to describe in detail just
how these lags may be reduced ; it can be pointed out only in a general way.
If the prbcess consists of a metallic object, the material used should have
high heat conductivity and a low value of specific heat. (Specific heat of a
substance is the quantity of heat required to impart a unit increase in tem-
perature to a unit mass of that substance compared to an equal weight of
water.) The purpose of specifying high heat conductivity is to prevent exces-
sive temperature gradients within the metal structure. In the transmission
of heat, the heat storage effect should be minimized to reduce the transfer
delay time.

If the structure consists of fabricated pieces of metal, it is important to
insure intimate metallic contact between the faces of the material if the
heat must flow through these parting faces to the THERMOSWITCH.
Above all, it is important to reduce all dead air transfer surfaces as they
invariably produce excessive lags due to the large temperature drop at these
surfaces.

C. THERMOSWITCH CONTROL INSTALLATION:

It is usually good practice to install a THERMOSWITCH Control in the
zone where the temperature of the medium is to be maintained constant,
If the switch is installed in a metallic structure, the structure should com-
pletely surround the sensitive portion of the switch with a minimum amount
of dead air between the switch and the switch well. Processes which inher-
ently contain undesirable heat gradients demand a considerable amount of
engineering attention in the selection and location of the thermostat.

In order to reduce transfer lags, the sensitive portion of the THERMO- .
SWITCH should be placed as close to the heat source as possible. The
THERMOSWITCH unit naturally controls the temperature in the region
where 1t is located, and if there is some distance bhetween the
THERMOSWITCH and that portion of the device where the temperature
should really be controlled, unsatisfactory temperature deviations may
occur. The only case where it is advisable to install a THERMOSWITCH
Control close to the heat source and not within the zone of control is when
the heat load is fairly constant under all conditions of operation. Under
these conditions the heat gradient between the heater, the switch, and the
zone of control will remain constant; as shown on curve A, Figure 3. In this
illustration, the average temperature at the heater location is 550°F. and
the average temperature within the desired “control” zone is 455°F, I,
however, the conditions change so that less heat energy is required, the
gradient will be reduced as shown on curve B, Here, as before, the tempera-
ture at the switch location is the same (5007 F.), inasmuch as this is the point
controlled by the switch; the tempera-

ture at the heater has dropped to CURVEA  CURVES
520°F. and the desired “control" zone i~ — I =
has increased to 4807 F. If a thermom- S5OF It 1
eter were placed in the desired control =40 ~——
: : 530 :
zone, it would register a change of %20 T
- - - - - o &
20°F. in the previous example which 10 b— e
in some instances would be unsatis- P
factory 490 |}— e =
. x - .- __‘--..,-
For these reasons it is recommended 450 \-\\ T
that the scheme of reducing transfer +70 e
lag by placing the switch closer to the 60
heater, thus reducing overshoot and e
undershoot, should be done only if
HEATER Swirew PESIRED
LOCATION LOCATION CONTROE
= zonE

{ACTUAL CONTROL ZONE )
Fig.3

=0
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the gradient within the structure is not excessive or il the process utilizes
a fairly constant amount of heat energy under all operating conditions.
A compromise between the desirable effects of close proximity to the heat
source and the undesirable effects of wandering control point due to heat
gradient and variations in heat source output may be effected by utilizing
a THERMOSWITCH Control with a long senﬂltlve portion, so installed
that a portion of the sensitive part of the switch is close to the heat source,
This procedure will reduce both undesirable temperature control ‘wander-
ing’ as well as the desirable proximity effect.

D. FREQUENCY OF SWITCH OPERATION:

In some types of control installations it is desirable to prevent the heater
circuit from being energized at too frequent intervals. In any given system,
lowering the frequency of operation tends to increase the deviation of
temperature from the desired value. Precise control action requires frequent
operation ol the heat circuit. OOne can expect, therefore, considerable amount
of undershoot and overshoot of the control medium if infrequent switch
operation occurs. If it is desired to reduce the frequency of cycling, this
may be accomplished by introducing thermal lag in the process or by insulat-
ing to a suitable extent the THERMOSWITCH from the process.

THERMOSWITCH Controls

A. DIFFERENTIAL:
The differential of the FENWAL THERMOSWITCH Control is ex-

tremely small (plus or minus 1°F.) for small electrical loads. This
extremely small amount of switch differential reduces cyelic temperature
variations to an absolute minimum. If the load requirements are large and
at the same time close sensitivity is desired, it is generally advisable to inter-
pose a relay between the heater and thermostat which, after all, is a detector
of temperature and not a load carrving device. A THERMOSWITCH
Control employed as a warning device, limit switeh, control switeh, ete.,
where extremely low differential is not important, can directly operate the
heater or contrel cireuits up to its name-plate rating.
When a relay is used in a THERMOSWITCH Control cireuit, possible
relay chatter may be eliminated by shunting the THERMOSWITCH unit
with a small condenser ((00IMFD—0IMFD) which in turn may have an
adverse effect on high sensitivity. The sensitivity may be restored, however,
by the addition of a 50 ohm resistor connected in series with the condenser
as shown. (See Figure 4.)
When extreme accuracy is required, the lemp-ermure-sensitive outer shell
of the THERMOSWITCH control can be inereased in length. Doubling
the length of the shell will double the sensitivity. (See Special Features
Numbers 31 and 33). In a well-designed cir-
culated water bath for example, the switch
differential should be at least hall the allow- CONDENSER
able variation in the temperature of the water.
In air, however (such as controlling room S
temperature), the switch differential must be I i
]

approximately one-tenth the permissible tem- '

perature variation because of the large proe- L RESISTOR e~ ==a
ess lag. THERMO- E B/ LOAD
SWITCH reLAy (L L
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B. ANTICIPATION:

The responsive control action of the FENWAL THERMOSWITCH Con-
trol is in part due to its ability to anticipate a changing temperature and
operate the switch before the temperature actually reaches its desired value.
The anticipatory action eliminates or minimizes the overshoot and under-
shoot which would otherwise oceur if an ordinary thermostat were used.
The THERMOSWITCH Control is designed with internal struts which
have small expansion in comparison to the sensitive shell, and these struts
are thermally lagged with respect to the shell. When the temperature in the
shell is rising, the temperature at the struts lags the shell, and in doing so
causes the heater to be de-energized before the desired temperature is
reached. Likewise when the temperature around the shell is falling, the
effect of the struts is in the reverse direction, energizing the heater circuir
before the desired temperature is reached. This characteristic of the
THERMOSWITCH is very desirable in many control applications and can
be emphasized or minimized at will by the fundamental design of the
THERMOSWITCH Control.

Special THERMOSWITCH Control
APPLICATION FEATURES

A. If moisture can collect on the adjusting stem, a seal can be provided to
prevent moisture entering the switch and causing ultimate failure,

B. If moisture can collect on the lead wires or enter the switch by capillary
action, an extended gland, properly packed, can be provided.

C. If there is oil, acid or excess moisture present, use Flamenol leads—
but not at a temperature exceeding 170°F.

D. If the fluid is such that it would attack the brass shell either chemically
or by electrolysis, it is recommended that a well of a metal which will
not be affected be used in conjunction with the switch selected. 1f the
fluid is water or of similar eonductivity, the resulting control will not
materially differ from the normal arrangement. Furthermore, this
arrangement permits the removal of the switch at any time without the
necessity of draining a tank in which it might be inserted.

E. In the control of reezing temperatures, the possibility of {rost and con-
densation colleeting on the head of the switch should be considered and
proper means requested on an order so that the THERMOSWITCH
Control will operate under these conditions, We have in mind an instal-
lation such that the shell of the THERMOSWITCH Control will be
subjected to the low temperatures but the head would be at room tem-
perature, Obviously, if the entire switch were located within the condi-
tioned area there would be no problem of this kind.

ULTIMHEAT "
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CHECKING SYSTEM UNDER

OPERATING CONDITIONS

When checking the operation of the FENWAL THERMOSWITCH Con-
trol, either with thermometers or thermocouples, it is important to place
the temperature measuring deviee as close as possible to the THERMO-
SWITCH Contol. Il this preeaution is not observed, it is quite possible
that the results obtained will not indicate the action of the THERMO-
SWITCH Control. In some instances it is not possible to find a suitable
check point for a thermameter having a large bulb, and therefore we recoms
mend the use of a thermocouple-type temperature measuring instrument so

that the thermocouple can be attached in close proximity to or directly on
the THERMOSWITCH unit.

In observing the action of the THERMOSWITCH Control it is often
helpful to record the temperature when the switch closes the circuit and
when the switch opens the circuit. The indication of a resistance, or glass-
bulb, thermometer is in general lagged with respect to the actual tempera-
ture surrounding the thermometer. In fact, thermometers ol this type might
indicate a falling temperature when actually the temperature is rising at
the THERMOSWITCH unit. For this reason, it is necessary to measure
switch temperature differential with a thermocouple instrument, as small
wire thermocouples have very little lag, The difference hetween the Ymake”
and “break” temperatures is the switch diflerential; and if the load on the
contacts ol the switeh is not excessive, it will always be a small [raction of
17, 1 this differential is small, but the cyelic variations of the controlled
medium are excessive, it is olten possible to find ways of reducing them

to the point where control action is satisfactory by reducing system lags.

To determine the amount ol heat gradient within the control zone, it is
generally desirable to explore the zone by thermocouple under all condi-
tions of operation. If during this work it is found that the gradients are
excessive, means should be taken to minimize them as the control of the

thermal system will then be greatly improved.

4 ULTIMHEAT ®
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GENERAL INSTRUCTIONS

A. FOR DIRECT CURRENT APPLICATION:

It is necessary to use a molded mica or paper condenser across the leads of
the switch. The capacity is from .25 to 1 MFD, depending on load; the lower

capacity for smaller loads. We invite your correspondence on specific
problems.

B. ADJUSTMENT:

Adjustment of the temperature setting of THERMOSWITCHES is by
means of the adjusting sleeve. An H with an arrow through it on the head
of the THERMOSWITCH indicates the direction the sleeve should be

turned to increase the temperature setting,

The final factory test on FENWAL THERMOSWITCH Controls is made

at room temperature unless special setting is required by the customer, and

accordingly they are adjusted at this range and shipped. Each full turn of the .
adjusting serew will change the temperature the number of degrees indicated

in the specification chart on the catalog page for the particular THERMO-

SWITCH unit.

C. FINAL ADJUSTMENT:

After the THERMOSWITCH unit has been installed, final adjustment can
be made by allowing the unit to operate for several minutes to permit the
controlled system to stabilize and then adjust to desired temperatures, The

system should then be cooled to ambient temperature and reheated to check
the setting.

Where extremely accurate temperature control is desired, several readjust-
ments may be necessary to stabilize the THERMOSWITCH Control after
which the adjustment will be maintained. When adjusting the THERMO-
SWITCH unit the adjusting serews should not be turned further than neces-
sary to attain the desired setting.

L1
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CARTRIDGE
THERMOSWITCH
Control

THE BASIC THERMOSWITCH Control

Two Types:
Stondard Size
Huovy Duty Size

SERIES 17000

The Cartridge THERMOSWITCH
Control is the basic unit of all other types
of Fenwal THERMOSWITCH thermo-
stats. All the desirable features of the
ideal thermostat — high sensitivity, high
load-carrying capacity, [reedom from
vibration effects, low thermal lag, wide
adjustment range, rugged construction,
ease of installation and low cost are in-
cluded in the THERMOSWITCH
thermostat control.

The Cartridge unit is generally used in
the automatic temperature control of vul.
canizers, gasoline heaters, crystal ovens,
hot plates, engine bearings as well as
many other similar applications where
excessive moisture or other vapors are
not prescnt.

TOLERANCES

17

Frocrionnl Dimemions
Decimal Dimentions .
e T (Unless ctharwise specified)
Contact Ar{  Temperature i
Number | rongement®l  Range °F e g | e Lagth
115V 230V
I
17000 Rogular | 100 to 4400 | %0 I
7001 Invarse |
17002 Regular 01l s i 10 [Man. 0428
17003 o 100 e 400 | amp.| amp. 00°F fin. 0.618" *Regular contaets close on femparature decreass
RVarse invarse clove on temperoture increase,
| 1all D.C, and some AL, applications require a
17010 Rogu'!r —100 e 400 40 | condenser. See Toble of Condenser Values,
17011 Triver ZSenaltivity may be affected by electrical load —
pd | 1 soe tection an Selection and Applicatian of
Thermoswitch Cantrali.
17050 Requllr —100 to -L400 80 | (x] Fer BD.C. Ampore ratings please consult the
17051 laverse | foctery.
17052 Regular | . 100 to 25 | 125 | pesp [Max 08117
. +600 90 =05 F. . "
17053 Inverse ¥R ps Jampi Niis.. 3000
17060 Regular |__ 100 to 1400 | 40
Inverse

ULTIMHEAT =
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Installation: Normally the
Cartridge unit is inserted in a
5/8” (or 13/16”) reamed hole
drilled directly in the medium
to be controlled. This hole
should have a short spline to
receive the 1,/8” locating pin
which prevents the Cartridge unit from rotating when the adjusting sleeve is turned. The
Cartridge unit may also be used to control or detect surface temperatures by inserting it
into a suitable surface mounting block or properly clamping it to the surface as illustrated,
Special surface mounting blocks are available. The Cartridge unit should enter the hole
with a free sliding fit or be clamped firmly, but not so tightly that its temperature-sensitive
expanding shell is restricted.

When ordering specify catalog number and such modifications and special features (listed
below) as are desired.

.+« THERMOSWITCH Control warns of

temperature rise in low temperature

MODIFICATIONS anits

Available a1 Exira Charge
See Modifications Section

-ode

Me.

1 Special marking

2 Long leads, 427 limit

3 Calibration at any temperature within range
4 Locking device on adjusting sleeve

4 Extension of adjusting sleeve 107 limit

SPECIAL FEATURES**

Available at extra charge

Soe Special Features Section
Cods
Mo.
il Extended shell
i3 Increased sensitivity by shell extension
M Plated shell
5 Special lead wires
i Temperature overshoot feature
"*When controls ordered carry Speeial Feature
ipecifications, such switches are identified by
pecinl numbers to be ussigned against vour
wrder,
[his item is sold under the Standard FENWAL
Juarantee.

. . THERMOSWITCH Control reau-
lates the temperatura in this hydraulic

laboratory press. .

ULTIMHEAT *
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SERIES 17100

The Hex Head THERMOSWITCH
Control is furnished with a 14" (or 3;")
standard pipe thread. This feature al-
lows the Hex Head Unit to be inserted

directly into a fluid by mounting it into

' a tapped hole in a container wall or
T H E R M osw I Tc H into a suitable boss if the container
wall is thin. The temperature adjusting

screw, lead wires, knob and dial are

outside the fluid container making them
o n t ro easily accessible,

If the Auid is corrosive to brass or silver
solder then the Hex Head Control
should be properly plated or a suitable
well should be provided into which it
can be inserted for protection against
the corrosive action. This protective
well introduces some l:hermni lag but
due to the extreme sensitivity of the
Hex Head THERMOSWITCH Con-
trol, the overall differential will not be
greatly altered.

Twe Types:
Stendord Size
Hegvy Durty Size

. o’ % |
p==
1

4 r.; MAX. AT ROOM
TEMPERATURE

=& NPT

§ e ﬁ"m.\ X, AT ROOM

T TEMFERATURGE
LERANCE
SPECIFICATIONS (HEX HEAD THERMOSWITCH CONTROL) g,,,,,r:,:}p,,.,,..‘lf, i
T ICErMD O i1
Elnluibn:q Conloet Ar-_ ‘gllnpwaturt Dt?ren a::r;;: Sensitivings Nz::::“' t:r:‘i s ILh':luul otherwite spacificd) =
bl o el _ioh i ange Turn AC [x) Diometer Length
15y 230V
17100 Regular I
—100 to -+-400 g0
17101 Tovarse ¥ !
| = *Regular confocts close on temperature decrease
17102 Regular 1100 to -+600 %0 10 | 5 £0.1° F Max, 0.625" imcﬂiv clate on flfclipll‘ﬂhi‘f. increase.
7103 | Tverse + amp.! amp.| 01" F:fisin 0418 (Al B end oo AE pollcations ik o
25ensitivity moy be offected by electrical load -

17110 Ragular I see section on Selection ond Applicotion of

: — 100 to -}-400 40 Tharmoswiteh Contrels.
17111 nvarie | 147 ,'l|| Far D.C. Ampere ratings pleose consuli the

actory.
i
17150 Regular 100 to 4400 | 80 I
17151 Inverse |
17182 Regular 25! 12 5 op [Max.0811”
100 to 4600 90 +05°F. |,

17153 Inverse w T nmp{ am Min. 0.804"

Regular 100 to - l

Inverse I

)

-~
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Installation: The Hex Head
THERMOSWITCH Control
can be installed quickly and
easily, like any pipe fitting. Care
should be exercised when taking
up on the pipe threads, as too
much torque will change the tem-
perature setting of the unit if it
is factory ealibrated. If more than normal torque is required the unit should
be calibrated after installation.

In applications where the Hex Head Unit is inserted in a pipe tee, the pipe tee
should be large enough to allow adequate circulation of the fluid around the
temperature sensitive section of the unit. The lead wires emerge from the unit
through a bushing as shown in the illustration. When the wiring is exposed,
flexible armored cable can be slipped over the lead wires and attached in place
of the bushing.

When ordering, specify catalog number and such modifications and special fea-
tures (listed below) as are desired,

MODIFICATIONS

Available at Extra Charge

...a Hex Head THERMOSWITCH

See Meodifications Section contral with dial and knob gives
Code flexibility of temperature control in
Ho. this poultry scalder and general pur-
1 Special marking pose farm heater.

2 Extra long lead wires, 42" max.

3 Calibration at any temperature within range

4 Locking deviee on adjusting sleeve

6i Graduated dial and knob

8 Moisture proof seal around adjusting sleeve

10 Moisture and tamper proof cap over ad-
justing sleeve

13 Packing gland on lead wires

14 Extension of adjusting sleeve 107 limit

SPECIAL FEATURES**

Available at Extra Charge

See Spacial Features Section
Code
MNa.

31 Extended shell

33 Increased sensitivity

34 Plated shell

35 Specinl lead wires

37 Temperature overshoot feature

39 Nickel plated Hex Head

**When controls ordered carry Special Feature
specifications, such switches are identified by
special numbers to be assigned against your

i ++ + action of pump for this low tem.

#  perature oven is contrelled by a Hex
This item is sold under the Standard FENWAL Head THERMOSWITCH wnit af-
Guarantes, tached to the enil,

ULTIMHEAT®
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The Block Head THERMO-

ment where more than one
operating temperature is re-
quired or where armored lead
wire protection is necessary.
Temperatures are selected by
turning the adjusting knob 1o
previously determined points
on the dial,

BLOCK HEAD

THERMOSWITCH

Control

Two Types:

Standard Size
Heavy Duty Size

SWITCH Control is generally
used to control the tempera-
ture of hot plates, platens,
vuleanizers and similar equip-

SERIES 17100

The Block Head THERMO-
SWITCH Control is provided with a
suitable mounting to allow for the easy
attachment of a dial and knob and
armored lead wire cable, if such addi-
tions are a requisite of the applica-
tion. The Block Head THERMO-
SWITCH Control ean be used where
moisture is present by adding an
adjusting sleeve seal and lead wire

packing gland.

e
—— ol

5w O e
4"; ARPRTr

21

SPECIFICATIONS (BLOCK HEAD THERMOSWITCH CONTROL)
A TOLERANCES

Catalog | Contect Ae-|  Temparature o ":" n$f..'.;f Sensitivityz N;'h"‘l;;"l L":‘: T -
SRS | MopiRL -y Tom | 1isv ‘Bov Ricmwter Length Oalinsd Dhiitans’
17200 | Regul - (Unless otary) ified)
AL I:f.nr:: —100 to +400| 80 N nloss otherwise specifie

)
17202 Regular +100 1o +500| %0 ! s [ Max, 0.625" *Regular cantacts cloww on_ lemperature decreane
17203 | Tverse o L [V I T tAIl D, and. some A.C. opplicetions. require a
17210 R f | candenser. See Toble of Condenser Values,
L sgular 100 to +400] 40 | ZSenaitivity may be offected by electrical load —
17211 Inverse ' ;]1;- 1.:'10}: lua?_' Srtltlctinn and Applisation of

TS Wil ontroly,
17250 algl.lhr ] 14 {n;;ntt:;ub.c. Ampere ralings pleoss consult the
o 1 i

T ] Twene | T ] W0 :
17252 | Regular | | il BE | ke Max. 0.811"
172583 Inverse | ' 100 to +600] 0 lmp.! amp. *05°F. Min. 0.804"

1
17260 | Regular |
17261 Invorse 100 to 4400 | 40 i

i
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Installation:—The
Block Head THERMO-
SWITCH Control is gen-
erally installed ina 3% (or
13/16”) reamed hole. It
may also be strapped to a
pipe or any flat surface if
necessary as illustrated.
Special surface mounting
blocks are available. If the
application calls for the in-
sertion of the unit into a
reamed hole, then two
short pins should be
mounted on either side of
the hole so as to rest
against the sides of the
Block Head THERMO-

SWITCH Control to prevent it from rotating where the temperature adjusting sleeve is

turned.

When ordering specify catalog number and such modifications and special features (listed

below) as are desired.

MODIFICATIONS

Available at Exira Charge
See Modifications Section
Cede
Me.
Special marking
Extra lang lead wires, 42”7 max.
Calibration at any temperature within
range
Locking device on adjusting sleeve
Graduated dial and knob
Moisture proof seal around adjusting
sleeve
10 Moiswre and tamper proof cap over
adjusting sleeve
11 Armored cable over lead wires
13 Packing gland on lead wires
14 Extension of adjusting sleeve 10" limit

SPECIAL FEATURES**

Available at Extra Charge
Seo Special Features Section

x o A Tl Pl —

Code

MNe.

31 Extended shell

33 Increased sensitivity

34 Plated shell

35 Specinl lead wires

37 Temperature overshoot feature
**When controls ordered carry Special Fea-
ture specifications, such switches are identi-
fied by specinl numbers to be assigned against
your order,
This item is sold under the Standard
FENWAL Guarantee,

22
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. « . in processing blood for

plasma transfusions.

. airplane aluminum wing skin assembling to remove

wrinkles and increase flight efficiency.

3
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SERIES 17300

The Flange Head THERMO-
SWITCH Control is provided with a

' mounting flange 134" in diameter, This

flange has three tapped holes in order

TH E RMOSWITC H that it may be mounted against any flat
surface with proper size serews, This

‘ type of mounting permits the insertion

con'ro‘ of the unit into the medium to be con-

trolled leaving the lead wires and the

adjusting sleeve accessible. A dial and
knob as well as flexible leadwire cables

Yvs Towaii can be attached to the unit. The unit
L can also be protected from excessive

moisture by the addition of an adjust-
ing sleeve seal and leadwire packing

gland.

Designed primarily for air
temperature control in duets,
ovens, incubators, cold
J chambers and similar appli-
cations, it operates in any
position giving accurate tem-

perature control.

\
| 5y
b1 7O 5 MAX

SPECIFICATIONS (FLANGE HEAD THERMOSWITCH CONTROL) AT ROOM TEMPERATURE

Degrees Ampere Naminal Lead TOLERANCES
E{u'ut’u Cu:lo:' :‘r_- 'ramse:a;;ﬂ Per Ratingt Sensitivity 5 Shell Wire Frectional Dimensions
umbar | rangeme R . Turn AC (=) Dicrmater Length Dacimol Dimansions +
115V 230v (Unlecs otherwize cpodified)

|
17100 Ragular
- ] 400 BO |
ol [ demm | A"t ;
| »
17302 Regular 10 s a1 M_a!. D.b!!»
17303 Inverse 1100 fo 400 b emp.[lmp. =1 F Min. 0618 ‘Regular contocts close on temparature decrease
I Al iDnvcour .&l“' an ;«E“!Nouliu ingrease.
t L. and some AL, opplicotions reguire
17310 ROQU'GI" —100 to ---400 40 : ;nnd;rllar. See Ln‘hhﬁo! :;:Edu-n:n rul:r:r;;d i
. nEitivit £ a —
1731 Inverse ! 14" =s:n‘ GI‘[li:.}nml:ﬂ ‘Sn[n:lf;n I:Il:d. 'l‘:t;ri‘:mliun of
1 Thermoswitch Cantrols,
17350 Regular =100 to -}400 80 ! [x] For D.C. Ampere rafings please consuli the
| 17351 Inverse : toctory.
Max, 0.811"
17352 Regu{ar 100 to 4600 90 25 | 125 +05° F. Nt:: 0.804"
17353 Inverse ok

-smp.llemp.

17380 Regular
17361 |nverss

~100 fo 400

|
]
1
1

23  ULTIMHEAT®
UNIVERSITY MUSEUM




Installation: The Flange Head
THERMOSWITCH Control
can be mounted as illustrated
with the brass shell inserted
through a 3" (or 13/16”) hole
into the medium to be con-
trolled. If it is necessary to
conceal the unit as for example
behind a thickly insulated oven wall, the adjusting sleeve may be extended to bring the dial
and knob to the outer surface.

‘When ordering, specify catalog number and such modifications and special features (listed
below) as are desired,

MODIFICATIONS

Available at Extra Charge
So0 Modifications Section

Code
Mo,

I Special marking
2 Extra long lead wires, 42" max.

. . . modified flangs head
THERMOSWITCH control
keeps procaine at bedy

3 Calibration at any temperature within range tomperature for less pain L
4 Locking device on adjusting sleeve in dentistry, — — -
6 Graduated dial and knob “"ﬂ.unn'\"““

8 Moaisture proof seal around adjusting sleeve

10 Maisture and tamper proof cap over adjusting
sleeve

Il Armored cable over lead wires
13 Packing gland on lead wires
14 Extension of adjusting sleeve 10" limit

SPECIAL FEATURES**

Available at Extra Charge
See Special Features Section

Code

Nao.
3l Extended shell
33 Inereased sensitivity
M Plated shell

35 Specinl lead wires

37 Temperature overshoot feature

38 Special flange holes or special flange
**When confrols ordered carry Special Features
specifications, such switches are identified by spe-
cial numbers to be assigned against your order.

This Ttem is sold under the Standard FENWAL
Guarantes.

ULTIMHEAT"™
24 UNIVERSITY MUSEUM




SUBMERSION

» THERMOSWITCH
Control

The temperature adjusting
sleeve may be turned while
the unit is completely sub-
merged,

Twe Types:
Stondard Size
Heovy Duty Site

& lasdr—

TN MRS

SERIES 17400

The Submersion THERMOSWITCH
Control is completely sealed to make
it moisture proof for submersion op-
eration. This unit will operate satis-
factorily in a liguid medium having a
high water content, but which is not
corrosive to brass or silver solder or
injurious to the moisture proofing
sealant. It is not to be used in oil baths
because of oil penetration through the
seals due to the low surface tension
of o1l. A tinned copper conduit safely
encases the lead wires so that the
unit may be submerged in the liquid.

- O O A

TOLERANCES
SPECIFICATIONS ISU.:ERSION THERMOSWITCH CONTROL) :’muim-!u:)bmmmmu
z rees A r Morminol ecimol Dimensions =+
f{:'.::::: 'Cuu':::::w:v' T;r:::;;a.h;r- I;‘nr‘ E::ﬁ-;: Seniiivity 2 ;n'lﬁu k;:‘: {Unless otherwise specified)
Turn AC (x) Diameter Length
115V 2oy
17400 Rogular i
| 5 2
17401 Inverse oo B 1
17402 R.qulur 10 1 5 Max. 0.625"
17 ! p oy x. 0.
TT0F | Toverse |7 00 t0 +800 | 90 | Lngiamp. | =%V F lnin, 04197
I "Regulor contacts close on temperoture decreoce
— i b 1 tute | )
17410 Regular 100 to 400 40 : YA DT, wrid SOE ;-cn_p:::‘;;;:;:ﬁ:-n:q“i“ e
17411 Inverse " condenser. Ses Table of Condenter Volues,
e il I 16" :-‘Sumi!hvi!‘-! may th:tﬂ!:Ihd h\r;h:!r'n:‘ql lead =
sgelar e section on ection an pplication o
— |00 #o 1400 B0 Ther tch Centrol
1745 |nvarse A : xu[‘ F'u:m:;‘Ef (Am:::or:ninqs please consull the
ortory.
17452 Regular 25 128 | pgep [Max 08117
' 17453 Inverse +10 % 4600 | W amp.: amp. +05°F Min, 0.804"
17450 Regular [
U T e |
I
I

25
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MODIFICATIONS

Available at Extra Charge

See Modificatians Section
Cade

Q.

1 Special marking

2 Extra long lead wires, 42" max,

3 Calibration at any temperature within
range

14 Extension of adjusting sleeve 107 limit

15 Hend in lead wire conduit

SPECIAL FEATURES**

Available at Extra Charge

Seo Special Features Section
Code
MNao.

31 Extended shell

33 Inereased sensitivity
34 Plated shell

35 Special lead wires

**When controls ordered curry Special Fea-
tures specifications, such switches are identi-
fied by special numbers to be assigned against
vour order.

This item is sold under the Standard
FENWAL Guarantee.

26

Installation: — The standard method of mounting the Sub-
mersion THERMOSWITCH Contral is to suspend it in
the fluid to be controlled using the lead wire conduit for a

support as illustrated. .

When ordering, specify catalog number and such modifica-
tions and special features (listed ar left) as are desired.

. .. Temperature control in wrapping and labeling machines results in fower rejocts.

|
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ALL-PURPOSE
THERMOSWITCH
Control

Two Types:
Standard Size
Heovy Duty Size

TOLERANCES

Fractional Dimemions .-

Dacimel Dimensions -
(Unless othsrwise specified)

SERIES 173500

The All-Purpose THERMO-
SWITCH Control consists of a block
head THERMOSWITCH unit with
an extended shell, plus a dial and
knob. An armored cable and connec-
tors are provided for easy disconnec-
tion from the electrical load. The unit
is generally used for experimental
and laboratory test work. The wide
adjustable temperature range of this
unit makes 1t possible to use a single
instrument in a great variety of test
heavily

work. The brass shell is

nickel plated to prevent corrosion.

SPECIFICATIONS (ALL-PURPOSE THERMOSWITCH CONTROL)
Drgrees Ampere Neminal Lead
Catalog | Contact Ard Temperoiure vityZ 1 Wi
Murmbar rangement *| Range “F. 7:,:' IA:,‘-I"E?‘; Senuitivity Dii::’cl« l.ﬁ;:h
118V 139V o-§5 artnox
1
17500 Regular
e 100§ 400 BO |
17501 Inverse Wite ok |
I L
17502 Regular : 10 5 q 10 g |Mex 0.625
| . 4 0.1 F. e "
17503 Invarse CRE R - ‘mp‘l amp. Min, D.618 *Regular contacls close on femperature decrecse
I 1‘-"- E!::-ru”;lﬂn on rlgwrnh;_n li‘lbﬂ'-lﬂl-l, .
€. and some AC, ieations requi
17510 R’Q"l" 100 to 4400 40 | tondenser. See T;ble of EPMP ‘:ut ul'uql:‘" i
17511 Inverse | 3 #Sensitivity may ba offected brndd::lrlwi load -
198 seci o Salection © colkation o
Thermaswitch €. Is.
17550 Regular — 100 to +400 80 : {x} Fer uo‘,l:t‘:we:r‘:or;tinm please consult 1ha
17551 |nverse " factory.
17552 Regular 25 | 125 f B Max. 0.811"
RSt t 50 =05"F. 1 "
17563 Invarse | 100 $o 600 amp. amp. Min. 0.804
17560 Regular
AL 100 fo -
TR T |

27
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Installation: The illustration shows only a
general method of mounting this unit since
it is usually used for temporary installa-
tions. If the unit is to be used in the pres-
ence of excessive water vapor, then the

unit must be protected to prevent damage by the addition of moisture prool seals which are
available. The temperature sensitive section of the extended shell is about 3” long and is located

at the lower end of the unit. For good temperature
control at least this much of the unit and preferably
more must be immersed in the medium to be con-
trolled.

When ordering specify catalog number and such
modifications (listed below) as are desired.

MODIFICATIONS

Available af Exira Charge

See Modifications Saction
Code
Me.

1 Special marking

2 Extra long lead wires, 42% max.

3 Calibration of temperature within range

8 Moisture proof seal around adjusting sleeve

13 Packing gland on lead wires

This item is sold under the Standard FENWAL Guarantee,

. in laboratory water baths the wide
ture range is parficularly desirable,

tempera-
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SERIES 17700

The Junction Box Air THERMO.

JUNCTION Box AIR SWITCH Control consists of the
basic cartridge unit with an extended

’ shell to which an eleetrical conduit
TH ERMOSWITCH junction box has been added. This

junction box contains a terminal
control block, graduated dial and knurled
brass knob. (A dial and a bakelite
knob may be installed on the outside

of the cover il desired.) This unit is

used to control air temperatures in
air ducts, ovens, driers, ete. when a
conduit junction box is required to
facilitate electrical wiring.

Twe Types:
Sranderd Size
Heavy Duty Size

The Junction Box Air THER-
MOSWITCH Control will
' control temperatures at any
point between 32°F, and plus
400°F. (or 600°F.) by merely
selecting the desired range to
be included between the stops
on the graduated dial, Special
modifications can be made for

operation below freczing tem-

Perﬂture.
SPECIFICATIONS (AIR THERMOSWITCH CONTROL) e
Catolog | Contoer Ar Temperoture D'P::'" :::::Ur: Somaitivitys M;':a“' 1‘;:‘: :‘E;:ic“ulc‘ﬂimcr_nlom
Number rangement Range °F. Turn 1‘;\5 2;10\" Diamuoinr Length Pusimat D“-‘_‘J:l‘::l’“ﬂ'hlm]“ specifiad)
17700 :egular A - o~ 125
Sl WYeSE [H-38% Connect *Reguler :?«rucu clote on temperoture decrecis —
’ mverie cleis on tempetalure incr .
|70 Regular |, 100 to 400 125 +0.1°F Max. 0.625” | L gad to tAll D.C. and some A.C, :;p'lri::;‘iu::lt-quilr e cons
17703 Inverse | I . " [Min, 0.618™ denser. See Toble of Condenser Volues
x 0 5 Terminal ZSemsitivity moy be affected by eleciricol load — see
17710 Regular L+ 32 to -L-400 40 amp, amp. w(‘_llohncon STIuhpn ond Application of Therme-
- Hwiale antrels,
17711 Inverse |4 Block (x) For DC. Ampere ratings plecse consult the foe-
a b A fary. -
17750 Regular L 32 4o 1400 125 Inside £ .'-;::i-:hl:rd::r vie af temperaiutes below 32 F, on
' 17751 Inverse |4 Junctian

Regular |, . Max, 0.811" |Box
100 1 57 F. |nin, 0,804

Invetse
Cover

a
Regular | 37 4o

Inverse (A

2 ULTIMHEAT "
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AT O
OVEN WALL

Installation: — The unit may be
mounted by inserting the brass shell
through a 578" (or 13/16”) hole and

TIVEEN BACKPLATE | fastening the back plate to a flat
ANO WALL(OPTIONAL) surface with screws through holes
which are provided. It can also be
inserted in a 58" (or 13 16”) reamed hole when the support is of sufficient thickness to
hold the unit in place. All units are furnished with a gas-proof gasket for installation around
the shell between the backplate of the unit and the mounting surface.

A similar but slightly modified version of the unit has been approved by Underwriters
Laboratories. Write for [urther details.

When ordering specify catalog number and such modifications and special features (listed

below) as are desired. .

MODIFICATIONS

Available at Extra Charge
See Modifications Section

« + . stomomy in heaking is
increased by this THERMO-
SWITCH-operated fusl saver.

Code
Ne.

1 Special marking

3 Calibration at any temperature within
range

16 Outside dial and knob

SPECIAL FEATURES**

Avallable at Extra Charge
See Special Features Section

Cede
No,

3! Extended shell

33 Increase sensitivity

34 Plated shell

35 Specinl lead wires

37 Temperature overshoot feature

**When controls ordered carry Special Fea-
ture specifieations, such switches are identi-

fied by special numbers to be assigned « + . in & ceramic oven, a
against vour order. Junciion Box Air THERMO.

SWITCH Control gives close
This item s sold under the Standard temperature  regulation feor
FENWAL Guarantee, extended paricds

ULTIMHEAT ™
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SERIES 17800

The Junction Box Immersion

JUNCTION BOX IMMERSION
THERMOSWITCH Control is
the Hex Head THERMO-
ERM SWITCH Control with an ex-

' tended hexagon section to which has
been added a conduit junction box.

co ntrol The threaded bexaggu section (2~

or 3" standard pipe thread) is

easily serewed into any properly
sized tapped hole or boss so that
the brass shell section may be im-
mersed in the fluid medium to be
controlled, Care should be exer-
cised when taking up on the pipe
threads as too much torque will
affect the temperature setting if the
unit is factory calibrated. If more
than ordinary torque is required
the unit should be calibrated after
installation. The econduit junction
box can be rotated to connect the
eleetrical conduit in any radial

Twa Types:
Standord Size
Heovy Duty Size

position after the unit has
been serewed in place. The
cover houses a terminal
block, graduated dial and
knurled brass knob. (A dial

' and bakelite knob may be
mounted on the outside of
the cover if desired.)

Any portion of the total
range (plus 32°F. to plus
600°F.) may be selected or
changed at will, The unit
can be modified for use at
temperatures below 32°F. if
required.

SPECIFICATIONS (IMMERSION THERMOSWITCH CONTROL)

Cotolog | Contact Ard  Temporatore [ O7FE200 Rotlngy | Seastaviryae] . o oo TOLERANCES
Number | rongement Range “F Tura AC (x) Diemeter | Length Fractianal Di
115V 230V Decimal Dim - !
T [Unless stherwire specified)
17800 Regular | A 125 !
17801 Inverse |4 32 to +400 ) Cannait
.
17802 Regular {1100 to 4400 125 9! 8 +0.1°F :_u. g:l;:" Laad 4
17803 Inverse SWip. 1 amp. el
F3 : Terminal ‘Regulor contocts close an temperature decrease
17810 Regular I 32 to 1400 40 3 3 u,:wl::o dmohqn |Em?edroil=urn Iln:'r“‘l.iond
1 =oensitivity mo e alfece electrical e
17811 Inverse A : Block 1ee u:r:an o'n Selection n:d Application of
A 0 Inside ‘lh;rmsvcrmk Cantrols : : S
ix] . rat ec L |
17850 Regular L 32 to 4400 125 : ; llm!‘;'lry. mpare rotings pleate conuul =
17851 Invarse | A - Junctien A Avo.rol_:hl- fné use at temperotures belfow 32°F.
& &n speciol order,
7852 Regular 25 NIRE | Laike Max. 0.811" gy
{ 100 o 600 125 ! S5 F gt o
17853 Inverta amp. ) amp. Min. 0.804
% ) Cover
17850 Regular + 32 to +400 40 ;
17861 Inversa | H
|
I
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Installation: — The Unit is den-
erally installed as illustrated.
The electrical conduit may be
connected directly to the junction
box. The unit will operate in any
position. If the unit is screwed
into a pipe tee, the pipe tee
should be sized to permit proper
circulation of fluid around the
temperature-sensitive brass shell,

A similar but slightly modified version of this unit has been approved by Undérwriters
Laboratories. Write for further details.

When ordering specify catalog number and such modifications and special features (listed .
below) as are desired,

MODIFICATIONS

Available at Extra Charge
See Madifications Section

« « . unit heaters controlled more efficiently by
THERMOSWITCH units.

Code

No.

1 Special marking

3 Calibration at any temperature within range
16 Outside dial and knob

SPECIAL FEATURES**

Available at Edra Charge
See Special Features Section

Ceode

o,

31 Extended shell

32 Extension of hex section

33 Increased sensitivity

34 Plated shell

35 Specinl lead wires

37 Temperature overshoot feature

**When controls ordered carry Special Features
specifications, such switches are identified by
special numbers to be assigned againt your
order,

This item is sold under the Standard FENWAL
Guarantee,

in il purifiers the sensitivity of the THERMOSWITCH is important.

B0)
[l Jﬂ
ULTIMHEAT®
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COUPLING HEAD
THERMOSWITCH

Control

In applications where
hazard exists, explosion
proof fittings should be
attached to the Coupling
Head Unit for protec-

Two Typas:

Standord Size
Heavy Duty Size

SERIES |8000

The Coupling Head THERMO-
SWITCH Control has a hexagon mount-
ing section with male pipe threads at
each end of the hexagon section. Either
of these threaded sections (14" or 3"
standard pipe threads) may be used to
mount the unmit by screwing it into a
tapped hole in a fluid container wall or
into a suitable boss if the container wall
is thin. The Coupling Head THERMO-
SWITCH Control is generally used to
control temperatures of closed liquid or
gas systems by direct insertion in the
medium to be controlled. It may be
directly attached to electrical conduits or
explosion proof fittings to develop explo-
sion proof assembly.

tion.
TOLERANCES
SPECIFICATIONS (COUPLING HEAD THERMOSWITCH CONTROL) Fractional Dimonsi
Ampere i Decimal Dimensions
Degrees : Maminal Lead
c Ard T Rotingt siimel
enky | Smma A |TE| R | (B | B B
i
I
18000 Regular |
. -
18001 Tivaree 100 to --400 80 "
] "Regulor contncts close on temperature decreose
18002 Regular F 100 10 500 9% o, 5 =0.1°F Max. 0.6258" o= B'E"“njlﬂ' on l'g"’"““f-',';’“'““' "
e S . e ko 3 fequire @
18003 Inverse I ¥ SEA g O Min. 0.618 mduu:. Svu‘:r?;ble of ?:n;-n;:? Vuﬁls.
| 2Sensitivily moy be offected by eleciricol iood -
18010 Regular | swe ssction on Selection ond Application of
100 to <-400 40 Thermaswitch Controls.
18011 Invorse 1 5" [:; For DL, Ampere ralings please consult the
attory.
18050 anu‘lr |
I : 4
18051 Inverse 100 to +400 | %0 |
18052 Rogubar |, 25 ) 125 Mox. 0.811°
Tnverse |7 100 to +800 | Min, 0.604"
Regular
] — 100 to +400

33
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Installation: — The Coupling
Head Unit may be mounted as
illustrated in a 127 or 34" tapped
hole. Care should be exercised
in taking up on the pipe threads
as too much torque will affect
the calibration of the unit where
the temperature is factory preset. If more than ordinary torque on the threads is
required, the unit should be calibrated after installation.

When ordering specify catalog number and such modifications and special features

(listed below) as are desired. ‘

MODIFICATIONS

Available at Extra Charge
Sea Modifications Section

Cede

Mo,

1 Special marking

2 Extra long lead wires, 42" max.

3 Calibration at any temperature within

range
4 lLocking device on adjusting sleeve
14 Extension of adjusting sleeve 10" limit.

SPECIAL FEATURES**

Available at Extra Charge
See Special Features Section

Code
N

o,
31 Extended shell

33 Increased sensitivity

34 Plated shell

35 Speeial lead wires

37 Temperature overshoot feature

**When controls ordered carrv Speciol Fea-
ture specifications, such switches are identi-

fied by special numbers to be assigned
aghinst your order,
This jtem is sold wnder the Standard

FENWAL Guarantee,

34

. + . Coupling Head THERMO-
SWITCH Control thuts down thic
800 HP Diesel when water tem-
perature in exhaust manifold water
jacket exceeds a normal operating
temperature,

- THERMOSWITCH Control
regulates temperature of melten
acetate in small round pat furnace.

ULTIMHEAT*©
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SERIES 13100

HIGH TEMPERATURE
THERMOSWITCH
Control

The High Temperature THERMO-
SWITCH Control may be used to detect
high temperatures or to control tempera-
tures in high temperature applications.
This unit has been designed to be re-
sistant to high heat without sacrificing
the basic advantages of the other types of
THERMOSWITCH Controls.

624 |_ruis Lenarh

TOLERANCES
Froctional Dimensions
Decimal Dimensions

The sensitive element is a high expansion (Unless otherwise specified)

stainless steel tube connected by a eylindrical
section to a larger low expansion stainless
steel sheath which houses the control mech-
anism. The high expansion stainless steel tube is the temperature sensitive portion of the unit and is
inserted into the medium to be

SPECIFICATIONS (High Temperature Thermoswitch Control) cm‘!trallcd. The low expansion
y T stainless steel sheath remains
Catalog | Contast Ar- | Tomperatre | Pgreed | Rotingr | oo o] Neminel toed exposed to ambient temperature.
Mumber | rangement Runge ot "As,s.zi:;dv Dinter Eongith
1
13150 Regular i n
+300 | 200°F. | 25 | 125 oo p [Max 002501 g
13151 lavarse e aﬂ‘\;:a.I amp.| in, 0.618
+ 1100 1
L
*Regulor contacts < temperalure decrease — inverse close on femperature increate.
u':f"béc_ n:dn:a‘m: °A"C n:pnlio::‘lam :zqu.'.rp a condenser, See Table of Condenser Values.
£Sensitivily may be affected by electrical lood — see tection an Selection end Application of
Tharmoswitch Contrals,

(%) For DL, Ampere rotings please comwlt the foclery.

3 T ULTIMHEAT ©
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HIGH TEMPERATURE
THERMOSWITCH
Control

Installation:

This unit may be mounted by the flange section in

a suitably reamed 5/8” hole, and fastened in place by screws
through holes in mounting flange.

When ordering specify catalog number and such modifications
and special features (listed at left) as are desired,

MODIFICATIONS

Available at Extra Charge
See Modifications Section
Code

I Special marking

3 Calibration at uny temperature within
ranje

4 Locking device on adjusting sleeve

5 Moisture and tamper proof cap over-
locking device

6 Gradusted dial and knob

7 Dial and kneb plus adjusting sleeve
moisture-proof gland

8 Moisture proofl seal around adjusting
slecve

9 Adjusting sleeve moisture proaf gland
plus tamper-proaf cap

11 Armored cable over lead wires

12 Terminal eonnectors for armored cable

13 Packing gland on lead wires

SPECIAL FEATURES**

Available at Extra Charge
See Special Features Section
Cede
No.

31 Extended shell (limit 127)

37 Tempernture overshaot feature

38 Specinl flange holes or specinl Hlange
"*When controls ardered carry Specinl Fea-
ture specifications, sueh switehes are identi-
fied by special numhers to be assigned
ngninst your order.

This item is sold under the Standard
FENWAL Guarantee,

++ . In molding press platens the ability to withstand vibration
leads to wide use of THERMOSWITCH Controls.

F
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The Aireraft THERMOSWITCH

AIRCRA“ Control was developed for aircralt

engine and other aireralt applications

THERMOSWITCH U T———

control, Several different type units

c o n t ro I are available for use where extreme

vibration exists, These wunits have

been used successfully in such aireraft

applications as: — carburetor air-in-

take temperature control, cowl flap

control, safety warning overheat device in liquid cooled engines,
oil cooler control, cabin temperature control, defroster control

and many others, Consult us for assistance in your par-

ticular problem.

Aircraft applications
require special electri-
cal connectors for con-
nection of the units to
the electrical system,
The illustration shows
that special connectors
are an integral part of
the Aircralt THER-
MOSWITCH Control,

o)

(N
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These units have been tested successfully up to 100 times gravity accelera-
tion thus assuring a high safety factor above the normal maximum vibra-
tion of 25 times gravity experienced in most airplane engines. The
particular “bridge” construction of Fenwal Airerait THERMOSWITCH .
Control has a spring rating of 6000 pounds per inch enabling it to with-

stand these vibration effects successfully,

TOLERANCES
Fractional Dimensions
Dacimal Dimensions -
(Unless otherwive specified)

This item is sold
under the Standard
FENWAL Guaran-
tee.

=

© ULTIMHEAT ®
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CALIBRATION KIT
for

THERMOSWITCH
Controls

Control Panel
Description: The Calibration Kit

is enclosed in a rugged case as illus- ; '

trated — over-all dimensions 7”7 wide
> TV high < 1574 long. Cord and \ /

plug are supplied for connection to

110V A.C. current source. Clips are I

provided for ease in connecting the

THERMOSWITCH to be calibrated. LINE PILOT HEATER PILOT

The control panel, thermometer and /f—\,.____

THERMOSWITCH wells are easily

accessible, O )

S N=———7/ HIGH Low
HEATER . S
THERMOMETER WELL —_— J‘r‘;{fgg,@p RECEPTACLE 200600 F. 88-200°F.
THERMOSWITCH
WELL
ov OFF REGULAR INVERSE
() 2)
";’r"ﬁff ”f‘}’,',’;f”" Thermometer and switch test wells

THERMOSWITCH THERMOSWITCH
WELL WELL

i i | |
3 ULTIMHEAT °
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The Calibration Kit
for THERMOSWITCH
Controls provides a precise

means of —

1 Calibrating THERMOSWITCH Controls at any tem-

perature within their operating temperature ranges.

2 Checking adjustment of THERMOSWITCH Controls,

The Calibration Kit is ON-OFF SWITCH

SINGLE POLE
2 THRow SW/TcH

designed for use with e

every type of THER- T

MOSWITCH Control TEST SWITCH PLUG
except the Appliance 24 voLT

and the High Tempera-
ture (13100 Series)
THERMOSWITCH
Controls.

TRANSFORMER
INK

HI-LowW SWITCH

R s
Detailed operating in- Hov | %
structions are included AC 55 | |
with the kit, } ° 1 |

I -~

L
1) —_— — _—
. |
SINGLE POLEZ /-
THROW RELAY

250 watts. For 103-120 S)
volt, 60 cyele, A.C,
only,

This item is sold under [

DROPPING RESISTOA

00w
foon

HEATER WINDING

the standard FENWAL
Guarantee.
HEATER PHOT LIGHT

TEST BOX PILOT LIGHT

75 42
200w
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MODIFICATIONS*

*Under each type of THERMOSWITCH Control shown in the catalog, the item-
ized modifications applicable to that particular type of THERMOSWITCH
Control are listed. Price additions applying to the various modifications will be

found in the price list,

SPECIAL MARKING (1)

Whenever it is necessary to mark the THER-
MOSWITCH Control with a customer's part
number, special markings can be furnished.
Due to limited space on the THERMI).
SWITCH Control such special marking
should be as brief as possible.

EXTRA LENGTH LEAD WIRES (2)

All THERMOSWITCH Controls, not
equipped with terminal blocks, have a stand-
ard length of lead wires which is listed under
each type of THERMOSWITCH Control
shown in the eatalog. Special lengths up to and
including 42 inches can be supplied when
necessary.

CALIBRATION (3)

Normally, when the THERMOSWITCH
Control is shipped from the factory, it is ad-
justed to room temperature, or approximately
75° Fahrenheit, It can be furnished, however,
calibrated at any specified temperature within

its particular (listed) temperature range,

TEMPERATURE LOCKING DEVICE (4)

After a THERMOSWITCH Con-
trol has been calibrated, it is advis-
able to lock the adjusting sleeve in
place so that unauthorized tamper-
ing cannot easily change the setting.
This is also desirable if the unit
will be subjecied to extreme vibra-
tion in service,

TAMPER-PROOF CAP OVER TEMPERATURE
LOCKING DEVICE (5)

A tamper-proof cap can be furnished to pre-
vent tampering with a THERMOSWITCH
Control equipped with Modification #4.

41

DIAL AND KNOB (&)

A graduated brass dial, marked from “1" to
“7" for adjustment to higher or lower tem-
perature, is available complete with bakelite
knob. Adjustment is so arranged that the =4
marking on the dial indicates the mean {or
average) operating temperature. Dials can be
furnished in two sizes —2” diameter and
1% diameter. Knobs can be furnished in two
sizes — 1” diameter and %" diameter, Speec-
ify the size of dial and knob desired when
ordering.

DIAL AND KNOB PLUS ADJUSTING SLEEVE
MOISTURE-PROOF GLAND (7)

It is often desirable to use an adjusting sleeve
moisture-proofl gland on a THERMO-
SWITCH Control where a dial and knob are
also required. When this combination is re-
quired, specify Modification #7.

ADJUSTING SLEEVE MOISTURE-PROOF
GLAND AND PLUG (8)

Under certain operating conditions
where there is excessive moisture,
vapor or dust, it may be necessary
to protect the interior of the
THERMOSWITCH Control from
seepage. A packing gland around
the adjusting serew and a plug in
the top of the adjusting serew will
dive them protection,

ADJUSTING SLEEVE MOISTURE-PROOF
GLAND PLUS TAMPER-PROOF CAP (9)

This modification is particularly desirable
when adjustment of the THERMOSWITCH
Control has to be made in the presence of
moisture. This can be accomplished by re-
moving the tamper-prool cap, making the
required adjustment (in the presence of
moisture with complete safety) and replacing
the tamper-proof cap.

ULTIMHEAT®
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MOISTURE AND TAMPER-PROOF CAP (10)
To seal the THERMOSWITCH

Control against moisture and tam-
pering a moisture and tamper-
prool cap can be furnished. Thisg
cap is placed over the adjusting
sleeve and attached to the head
of the THERMOSWITCH Con-
trol by serews. The heads of these
screws are so drilled that a wire
and seal can be installed for fur-
ther protection.

ARMORED CABLE (11)

The THERMOSWITCH Control in the ma-
jority of types, can be supplied with armored
cable over the lead wires when additional
protection from abrasion or other mechan-
ical damage is required. This armored cable
is not moisture-proofl. Specify length of ar-
mored cable required up to a maximum of 36",

TERMINAL CONNECTORS FOR
ARMORED CABLE (12)

A THERMOSWITCH Control having ar-
mored cable (Modification #11) can be sup-
plied with a terminal plug connector for quick
disconnection. This is often desirable when
the eguipment in which the THERMO-
SWITCH Unit is used may have to be dis-
connected from the power source.

LEAD WIRE PACKING GLAND (13)

For installations where moisture
may enter the THERMO-
SWITCH Control through the
lead wire bushing, it is necessary
to add an extended packing gland
around the lead wire — sealed
with special packing to prevent
leakage. The lead wires should
also be impregnated against mois-
ture. Modification =8 or #9 should always
be ordered whenever the above modification
1§ NeCcessary.

42

SION OF ADJUSTING SLEEVE (14)

Under certain conditions, it is
desirable to extend the adjusting
sleeve for convenience in adjust-
ment. For example: a Flange
Head THERMOSWITCH Con-
trol installed on the insulated wall
of an oven may require the adjust-
ing sleeve extended in order that
the dial and knob location will be
on the outside surface of the insulation,
providing an extremely neat and workman-
like installation. A similar extension may
also be used on Submersion or Coupling
Head THERMOSWITCH Control with a
conduit extension where adjustment may be
required while the unit is submerged. In the
latter case the adjusting sleeve extension can
be of any reasonable length that may be
required to bring it outside the tank in which
the unit is located. The maximum length of
the extended adjusting sleeve is 10” under
this modification. Any length of the extended
adjusting sleeve greater than 10" is a Special
Feature.

CONDUIT BEND (15)

On the Submersion Thermoswitch Control,
the lead wires are brought out through a
tinned-copper tube. This unit may have the
copper conduit bent in the form of a hook for
support, when the Thermoswitch Control is
to be hung over the side of a tank or vat.

DIAL AND KNOB OUTSIDE CONDUIT
BOX COVER (16)

On the Immersion and Air Junc-
tion Box Thermoswitch Controls,
the standard location for the dial
and knob is inside the cover. This
location may be changed to the out-
side of the Junction Box by an ex-
tension of the adjusting sleeve,

ULTIMHEAT "
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SPECIAL FEATURES®

*When Special Features are required it necessitates changing the standard
identification catalog number to a special number which will be assigned
to your special order. This change should not be overlooked when THER-
MOSWITCH controls are received bearing a different type number than
the one specified on the original order. This only occurs when standard

type numbers are used on the order and Special Feature specifications
have been added by the customer.

EXTENDED SHELL (31)

There are two types of installations where a THERMOSWITCH control with an ex-
tended shell may be required. One is an application where the medium to be controlled
is inside a thickly insulated wall or similar condition. In this case the temperature sensitive
section of the extended shell is located at the lower end of the THERMOSWITCH unit.
The other is an application where an average temperature control of the medium is
required; for example, the control of the temperature of gases in a hot air duet. In such
cases the entire cxtended shell should be temperature sensitive. When ordering a
THERMOSWITCH control with an extended shell, specify whether only the lower por-
tion of the THERMOSWITCH unit is to be temperature sensitive or whether the entire
shell length is to be temperature sensitive.

HEX EXTENSION (32)

The hex section of the Immersion Junction Dox
THERMOSWITCH Control should be increased
in length if the THERMOSWITCH unit is to be
mounted through an insulated wall. When ordering
specily length of hex section including threaded
portion.

INCREASED SENSITIVITY (33)

The sensitivity of a THERMOSWITCH Control will be increased by extending the tem-
perature sensitive section of the shell so that the extension plus the standard shell length
will be temperature sensitive. The element section of the THERMOSWITCH unit will be
located close to the head of the THERMOSWITCH control. See Special Feature #3l,

PLATING (34)

There are many installations where the medium to be controlled has a corrosive effect on
the brass shell of the THERMOSWITCH control, One method to avercome this condi-
tion, is to plate the shell with any commercially available plating which is resistant to such
corrosive action (such plating must withstand the operating temperature of the THERMO.
SWITCH Control). Another method is to install a non-corrosive well into which the
THERMOSWITCH unit can be inserted (see section on Thermo-Wells).

ULTIMHEAT®
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SPECIAL LEAD WIRES (35)

For applications where standard insulated lead wires are not suitable, special
wire can be supplied for certain particular applications. For example, “Flamenol”
¢an be supplied as a moisture-resistant lead wire for those applications where the
operating temperature does not exceed 175°F. In the case of special problems of
this nature, submit details for our recommendations.

TEMPERATURE OVERSHOOT (37)

In many temperature control applications and particularly in high limit safety
applications the THERMOSWITCH control is often required to withstand a
reasonable overshoot in temperature above its calibration point without affecting
the temperature setting. Standard THERMOSWITCH controls, tension oper-
ated, will withstand a temperature overshoot of 100°F. above the operating set
point without damage and may be undercooled to extremely low temperatures.
THERMOSWITCH controls incorporating the temperature overshoot feature
are compression operated. This overshoot feature allows them to be overshot
in temperature to the high limit of the temperature range without damage. A
THERMOSWITCH control having the temperature overshoot feature is lim-
ited in undercooling to approximately 450° below the calibrated operating
temperature,

SPECIAL MOUNTINGS (38)

Special mountings and facilities can be provided for many of the THERMO-
SWITCH units shown in the catalog. Whenever special mountings are desired
submit to us a sketch of the proposed mounting and other details for our engineer-
ing recommendations.

NICKEL PLATED MOUNTING HEADS (39)

If it is necessary that a mounting be nickel plated the order should so specify and
should be marked special feature #39.

SPECIAL ADJUSTING SLEEVE EXTENSION (40)

Whenever it is necessary to extend the adjusting sleeve of
. any THERMOSWITCH control more than 107, special
handling is required. Special feature #40 should be noted
on the order and the desired length specified. Submit a

sketch of the proposed extension and of the proposed installation to us for

our engineering recommendations.

44
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The Following Information Will Help Us With
Quotations and Engineering Recommendations

DATE

Company Name

Address -
City__ State
Individual . pp— | Title .

In view of the relatively large number of types of Fenwal
Thermoswitches, there may be some doubt as to the best type to
suit a particular application. We are prepared to analyze your an-
swers to the following questions and to assist you in the selection

of a Thermoswitch that can be best adapted to your particular ap-
plication.

1. Is your application covered by government specifications?
If so, give number of specification

(NOTE: If your application is covered by government specifications and you
have given us the number of such specification, it is unnecessary to fill out
the balance of this questionnaire unless conditions beyond those in specifica-
tions are to be met.)

2. Is there a specific Fenwal Thermoswitch on which you request a quotation?

If you can use a standard Thermoswitch you can omit replies to questions

to . Please note pages 26 and 27 of the catalog for accessories and
standard modifications. Naturally, if a Standard Thermoswitch can be used
the price and delivery will be more favorable than for a special design.

Series No. a Catalog page No.

3. On how many units shall we quote?

4. How is the Thermoswitch to be used?_____

32 PLEASANT STREET W ASHLAND, MASS

M'
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5. Is your problem one of temperature control, high limit or low limit detec-
tion, fire detection, or flame detection?

Specify which

6. Temperature setting or range of settings_____

7. What temperature differential do you wish to maintain, if your problem
is one of control? i o

8. What is maximum temperature to which Thermoswitch will be sub-
jected? P

9. What is minimum temperature to which Thermoswitch will be sub-

jected? F. ‘
10. Do you wish contacts to make S orbreak
on increase in temperature ?
11. What is the electrical load?___ Amps _Volts

Al orDC

12. Is load inductive or non inductive?

13. Will Thermoswitch head be immersed in fluid (requiring Submersion Type)
and will Thermoswitch be subjected to a corrosive liquid or atmosphere?

Specify

14. Will Thermoswitch be subjected to excessive vibration?

15. Give details of desired mounting or special dimensions of Thermoswitch,
if no suitable type is listed in the catalog. A print or sketch is often helpful.

Printed In U. S, A, 8-25M

32 PLEASANT STREET : ? ASHLAND, MASS
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PRICE LIST

/por

Standard Series Thermoswitch Controls

FENWAL INCORPORATED

ASHLAND,
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CARTRIDGE TYPE

PRICE LIST

BASE LIST PRICE

HEX HEAD TYPE

BLOCK HEAD TYPE

Series 17000 Series 17100 Series 17200
Cat. No. List Price Cat, No, List Price Cat. No. List Price

17000 $6.00 17100 $7.00 17200 $6.70
17001 6.00 17101 7.00 17201 6.70
17002 6.60 17102 7.70 17202 7.40
17003 6.60 17103 7.70 17203 7.40
17050 7.25 17150 8.75 17250 7.90
17051 7.25 17151 8.75 17251 7.90
17052 8.00 17152 9.60 17252 8.70
17053 8.00 17153 9.60 17253 8.70

FLANGE TYPE SUBMERSION TYPE ALL-PURPOSE TYPE

Series 17300 Series 17400 Series 17500
Cat. No. List Price Cat. No, List Price Cat. No., List Price

17300 §7.00 17400 £11.00 17500 $13.00
17301 7.00 17401 11.00 17501 13.00
17302 17.70 17402 12.10 17502 14.50
17303 7.70 17403 12.10 17503 14.50
17350 8.75 17450 13.00 17550 16.00
17351 8.75 17451 13.00 17551 16.00
17352 9,60 17452 14.30 17552 17.60
17353 9.60 17453 14.30 17553 17.60

AIR (Junetion Box) TYPE

IMMERSION (Junction Box)

COUPLING HEAD TYPE

Series 17700 Series 17800 Series 18000
Cat. No. List Price Cat. No. List Price Cat. No. List Price
17700 $8.50 17800 $9.50 18000 £7.00
17701 8.50 17801 9.50 18001 7.00
17702 9.50 17802 10.50 18002 7.70
17703 9.50 17803 10.50 18003 7.70
17750 10,20 17850 11.50 18050 8.75
17751 10.20 17851 11.50 18051 8.75
17752 11.20 17852 12.50 18052 9.60
17753 11.20 17853 12.50 18053 9.60

HIGH TEMPERATURE

Series 13100
Cat. No. List Priece
13150 $25.00
13151 25.00

ULTIMHEAT®
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(1)
(2)

(3)
(4)
(5)
(64)
(6B)
(7A)

(7B)

(BA)

(8B)

(9)

(10)

MODIFICATIONS

ALL PRICES LIST

Special Marking
Extra long standard lead wires (36" max.)

Calibration at any point within range (tolerance ==2%, or
==3°F, whichever is greater)

Locking device
Tamper proof cap over adjusting sleeve
Dial and knob — Large

Dial and knob — Small

Dial and knob — Large — with moisture proof seal
around adjusting sleeve

Dial and knob — Small — with moisture proof seal
around adjusting sleeve

Moisture proof seal around adjusting sleeve (two (2) hole

- type — dial CANNOT be added at later date)

Moisture proof seal around adjusting sleeve (four (4) hole
type — dial can be added at later date)

Adjusting sleeve moisture proof gland plus moisture and
tamper proof cap

Moisture and tamper proof cap over adjusting sleeve

(11A) Armored cable over lead wires (for ¥16 wires on stand-

ard THERMOSWITCHES)

(11B) Armored cable over lead wires (for #14 wires on heavy

duty THERMOSWITCHES )

(12A) Regular connector

(12B) Heavy duty connector

(13)
(14)

(15)
(16)

49

Packing gland on lead wires
Extension of adjusting sleeve (10" limit)

Bend in conduit

Dial and knob outside cover

a0

.20 per foot or fraction
thereof

© 10% of base list price

.80
1.10

1.20 Knob § .80
Dial 40

.70 Knob .50
Dial 20

3.00
2.50

1.10

1.80

2.80
1.00

1.30 per foot or fraction
thereof

2.00 per foot or fraction
thereof

1.30
3.00
1.50

.80 first inch or fraction plus
8.10 for each additional
inch or fraction thereof

50
1.10
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TERMS AND GUARANTEES APPLYING TO ALL SALES
UNLESS OTHERWISE AGREED
TERMS:
To ecustomers with credit approved by our Treasurer's Office, our terms are
14 per cent discount for eui within 10 days of date of invoice, 80 days net,
interest after 80 days. Specifications, _grices and discounts quoted are gubject to
change without notice. Prices are F.O.B. Ashland, Mass, orders are accepted
subject to delays occasioned by strikes, accidents, or causes beyond our control.

CLAIMS;
Claims for shortages or errors must be made within five (5) daﬂs after receipt of
shipment and should be accompanied by our packing slip or photostatic copy of
same.

RETURNS: -
No goods are to be returned without our authorization,

DELIVERIES:
Delivery dates are estimates only.

CANCELLATION OF ORDERS:

Orders accepted by us may be cancelled only with our consent and subject to such
cancellation charge as may be determined by us.

DEFERRED ORDERS:

Customer’s change in delivery schedule on orders which are in process are subject
to revision in price or a charge for the work already in process.

GUARANTEES:
Item 1. Standard Products Guarantee:

It is our ambition to have every article bearing the “Fenwal” trademark give
complete satisfaction. We maintain high standards for our workmanship and
materials and for the inspection of our products, but it is not humanly possible
to have every piece perfect. Therefore, if we find that any Fenwal product sold
under this guarantee shows a defect in material or worlmanship within one year
after it leaves our factory, Fenwal Incorporated will gladly repair it or replace it
without ense to the customer, except for transportation cK::gea We cannot
be responsible for repairs made by others, for apparatus, equipment or parts made
by others or for consequential 3

This guarantee does not apply to damage to our products resulting from corrosion,
electrolysis or other injurious ting conditions. No one is authorized to assume
for us any liability except as nbove set forth. Requests that we repair or replace
products must be made within 10 days after discovery of a defect in material or
workmanship.

Item 2, Appliance THERMOSWITCH Guarantee:
This g\mmua is the same as Standard Products Guarantes except that it extends
only 90 days after shipment.

Feowal
Keg: U, 5. Pat, OF, Foem No, M.125

mﬂm mﬂm
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SERIES 30000

' APPLIAN c E The Appliance THERMOSWITCH

thermostat is designed for adaptation to
most electrical appliances wherein tem-
TH ERM OSWITCH perature control is required ; such as flat
irons, automatic ironers, waffle irons,
l sterilizers, dairy water heaters, hot
coniro plates, etc. Because of careful selection
of materials combined with unique
design, the Appliance THERMO-
SWITCH Control will give accurate
operation at required temperatures for
long periods of time.

The Appliance THERMOSWITCH Control operates on the same unique
principle as the Cartridge type and its variations. Its case is made of high-
expanding stainless steel. A low-expansion nickel iron strut is welded at
each end to the bottom of the case. Inerease in temperature causes expansion
of the case which results in a downward motion of the non-expanding strut.
A ceramie button mounted on this strut normally holds spring biased con-
tact support members in a closed position, The downward motion of the
non-expanding strut permits the contacts to break when the required tem-

perature is reached.

51 ULTIMHEAT®
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FEATURES . ..

@ Positive location of the contact support members in a special ceramic

locator prevents any detrimental shifting of these members when torque

is applied to the terminal binding posts.

® The terminal binding posts are welded to the contact support members

so that the terminals will not rotate when the hex nuts are tightened.

® The adjusting screw mounting yoke is preformed so that the threads of

the upper and lower portion of the yoke are slightly out of phase. This

prevents the threads from drifting under any normal vibration encoun-

tered in service.

® Will operate with either side or bottom mounting.

® Rigid strut construction insures positive motion of ceramic button with

the expansive motion of the case,

® The case and cover are welded at as-
sembly to form a one-piece unit, re-
sulting in a rugded, tamper-proofl unit.
This rigid construction results in sta-

bility of temperature setting.

OVERALL CASE DIMENSIONS
14" high x %7 wide x 24" long

1. Expanding stainless steel
cnse.

2, Fine silver contacts,

3. Contact Supporting Mem-
bers.

4. I..o_w expansion metal
bridge.

5. Ceramic Insulating But.
tons.

6. Precision Ceramic Loea-
tor.

7. Stop Collar.

8. Adjusting Screw,

9, Terminal Bindi“ I‘on.

ULTIMHEAT"®
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SERIES 20000

INSTALLATION

A mounting bracket is provided for
easy attachment to a flat surface for
either side or bottom mounting. The
mounting holes are elongated to per-
mit free movement of the case if there
is a differential expansion between the
mounting bracket and the device to
which it is attached. A cross-mounting

bracket is available at extra charge.

NOTE: When mounted on
its side, the Appliance
THERMOSWITCH Con- ;
trol will have an operating ! ! | ‘:‘fﬁ:;’gfwfﬁg:m FOR
differential  (overshoot and : =
undershoot) approximate-

i Iy twice as large as when
mounted on its bottom, In
most installations this in-
crease in differential is neg-
ligible, ' . ol J —— 24 SERRATIONS

OPTIONAL BRACKET
FOR MOUNTING SWITCN

AT ROOM THMP,

A’i‘

*

/f

TOLERANCES

Froctiona] Dimensions

MODIFICATIONS

(Unless otherwise specified

The specifications included here for the Appliance
THERMOSWITCH Control apply to the standard
stock model, Modifications are possible to make this
switch better fit your specific requirements. We will
be glad to discuss with you methods of suiting our

switch to your needs,

3 ULTIMHEAT ©
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SPECIFICATIONS

Overall Case Dimension: 15" high x 3" wide x 215" long, Maximum
Load Rating: 1200 watts on 110 volt 60 eycles. For information on D.C.
applications or higher wattage requirements consult our engineering
department,

TEMPERATURE RANGE:

50°F. to 300°F. (Series 30003)
175°F, to 600°F. (Series 30002)

The number of degrees of temperature change per

one full turn of the adjusting sleeve is approxi-
mately 400°F,

MATERIALS

Case — stainless steel .
Contacts — fine silver

Insulating parts — high-temperature precision
ceramics

Adjusting serew — non-galling, non-oxidizing
material

Contact support members — specially selecfed
high-temperature spring material

APPLIANCE THERMOSWITCH
G U AR A NTEE

It is our ambition to have every article bearing the “Fenwal”
trade mark give complete satisfaction. We maintain high
standards for our workmanship and materials and for the
inspection of our produets, but it is not humanly possible to
have every piece of merchandise perfect. Therefore, if within
90 days after it leaves our factory, any Applinnce THERMO-
SWITCH Control shows any defeet in material or workman-
ship, Fenwal Incorporated will gladly repuir it or replace
it without charge other than for transportation, We cannot be
responsible for repairs not made at our factory, for apparatus,
equipment or parts made by others, or for any consequential
damages. No one is authorized to assume any liability for
us except as set forth above, .
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TEMPERATURE
CONVERSION
Chart
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VALUES
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10
ITY MED.

Service

Motor or
Hesistance

E

General

Reluys
Magnetie
Contactors

Relays

tc_

S, —t

CENTIGRADE TO FAHRENHEIT CONYERSION CHART

—600"F.

The following table lists the values of recommended
for the conditions stated:

Capacitonece
MFD

None required

'AC,
001 to .01

0z
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Sales Representatives

California, Los Angeles (21)
MoxrteomeEry BroTHERS
741 E. Bth Street

California, San Franciseo (3)
MonTGOMERY BROTHERS
1122 Howard Street

Colorado, Denver (2)
Perenson CoMpany
1921 Blake Street

Georgia, Atlanta
Mg, C. B. Rocirs
1000 Peachtree Street, N.E,

Ilinois, Chicago (6)
Mr. H. Tosm CoLLINS
605 W. Washington Blvd

Indiana, Indianapolis (4)
L T. Couchyan Comrany
627629 Architects und Builders
Building

Towa, Des Moines (9)
Midwest Equipment Co,
2906 Grand Avenue

Kentucky, Louisville *
Mr. Winiam F. Swmvsor
Times-Star Tower
800 Broadway
Cincinnati 2, Ohio

Maryland, Baltimore (2)
Paur V., Renorr CoMprany
211 N, Calvert Street

Michigan, Detroit (21)
Canman Apams Company
15476 James Couzens Highway

Minnesota, Minneapolis (1)
Vorgo CoMmpany
622 MeKnight Building

Missouri, Kansas City (6)
M., F, D, Moose
106 E. 14th Street

Missouri, St. Louis (3)
Inp. Encr, & Equir, Co,
711 St, Theresa Avenue

Nebraska, Omuaha (8)
Mmwest Equipment Co,
1112 Farnam Street

New Jersey, Bloomfield
Ma. M. B. Rosevear
2 Broad Street

New York, Albany (7)
Scumrern Evecruc Co,
100 State Street

New York, Buffalo (3)
Scuierer Evectuc Co,
527 Ellicott Square

New York, New York
Mu. M. B, Rosmvian
2 Broad Street
Bloomfield, New Jersey

el

New York, Rochester (7) .
Scuesr Brecrmc Co,
311 Alexander Street

New York, Syracuse (2)
Scuierer Erecrme Co.
204 State Tower Building

North Careling, Raleigh
Mr. W, R. Pun.Lies
Route £3

Ohio, Cincinnati (2)
Mg, Wiuiam F, Ssyson
Times-Star Tower
800 Broadway

Ohio, Cleveland (15)
Axoenson-Bowos, Inc,
1836 Euelid Avenue

Oklahoma, Tulss (5)
Paur King Compeany
1519 5. Boston Su

Oregon, Portland (9)
Monteomery BrorHens
1104 N, W, 15th St

Pennsylvania, Philadelphia
J. V. Cavrnoun CoMpanNy
349 Montgomery Avenue
(Bala-Cynwyd)

Virginia, Richmond (22)
M. W. R. Purs, Jr.
3125 Lamb Avenue

Washington, Seattle
Montoomeny Brovuers
911 Western Avenue

Wisconsin, Milwaukee (3)
Gorpox Hatcn Company
831 W. Wisconsin Avenue

FENWAL INCORPORATED

ASHLAND  MASSACHUSERiS gt
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