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The design engineer faces the difficult task of
choosing from a multitude of available components
the few which best meet his design and cost criteria . . .

The choice is rarely easy, but it can be simpilified.
We hope our catalog will assist you in your search
for the right control or system component.

IT'S YOUR CHOICE

And no one offers you more in the way of choice contrals than Essex.
Since the early 1830's, when wa lirst began pioneering new alec-
tromechanical control concepts, we've worked hard 1o expand our
product line. Today we design, manutacture and market electrical,
slectromagnetic, electronic, manual, gas, and temperatura controls,
control systems and components, including a myriad of appliance
and industrial wires, cables and wire assemblies. We supply
apphance, air conditioning, heating, refrigeration, business machine,
electrical and similar OEM's wha require circuitry and control in their
products. And we back our OEM's with a nationwide line of aftermar-
kel products.

WE'RE BIG, BUT QUICK ON OUR FEET

The Essex Controls Divigion has over 5,000 emplovecs, 23 manufac-
luring plants and 14 warehouses. We're one of the ten divisions within
Essex Group, which is a subsidiary of United Technologies Corpora-
tion. Despite our size, we're organizationally decentralized. We have
five sales offices, each hawving complete engineering, manulacturing
and marketing responsibliities for its line of products. At Logansport,
Indiana, we make our electromechanical controls and manual
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ENGINEERING

switches, Fort Wayne, Indiana, our solid-slate electronic modules
and systems; Auburn, Indiana, our gas controls; and Mansteld, Ghio,
our temperature controls, We heap responsibility on our product
managers and give them plenty of leeway to prevent the delays
inherent in most bureaucracies. At Essex. we're big, but quick on our
feat

We'ra decentralized enough to serve you directly and to keep your
needs from ending up on someone's wailting list. Yel our four en-
gineenng groups are constantly in touch with each other, pooling
their talents whenaver necessary. [Tthe problam is really tough we get
assistance outside the Controls Division from Essex engineers within
other divisions. And for highly sophisticated applications which may
require @ whole new technology, we work with United Technologies
HAesearch Center (UTRC), the RAD arm of our parent company.

THE BOTTOM LINE IS QUALITY

o @

We buy very little fram the outside. That way we can set and control
our own quality standards. We make our own frames, plastic mald-
ings, die casl parts, aluminum extrusions, precision stampings, ar-
malures, cores, leal springs, lead wires, cords, harmnesses and wire
assemblies, We even make our own magnel wire and wind our own
coils. Al the same lime, we've instiluted on-line testing procedures,
on-floar guality control, and quality assurance laboratories in each of
our plants, What you get Is performance that's as good lomorrow as il
is today. And that's the bottom ling.

ORZTR RO
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APPLICATION DATA

DOpen or close your electrical circuit positively and in-
stantaneously with the snap action of Essex 402 bimetal
dise thermostals, Availlable as a irmt switch to opan on
fise or a lan switch to close ony rise. Applications In-
clude: freezers, refnigarators, waler heaters. wall and
ponable nealers, Molors, alf conailioning, neating and
ventlaling equipment. washers, dryers, vending
machines, unit heaters, lable top-appliances, and heat
pUmps

ENGINEERING DATA

The bimetal disc used in these Eszex (hermostais ars
tharmally and elsctrically insulated from the current
camying parts of the device. The disc, therafore, reacts
ofly to the termperature of the contralled equiprment or
air surrounding the disc. Posilive and inslamansous
disc aclion shminates chatienng, false eycling and
electrical inferference with radio and lelevision recep-
tian, Wiping contacts help assuwe long life, Gold plated
ponted conlacts areé availlable for use in milllvoll and
thermocouple circults reguinng low resistance

The thermostats are mechancally enclosed in tamper

TYPE 402 Single Pole Single Throw
% Inch Bimetal Disc Thermostats

proal plastie cases and may be exposed 1o the
maximum femperatures shown under the Range Toles-
ances rating table. The bimetal disc is supported in @
metal disc retaner of drawn cup as depected under
terminals and flange mounlings. A spring clip mounting
can be supplied for mounting on a tube or pipe

ELECTRICAL RATINGS — TYPE 402

| 120 VaC 240 VAC 27T VAC 480 VAC
25 Armp Res. | 25 Amp Res. | 25 Amp Res. (15 Amp Res
10 FLAGOLRA | 5 FLASDLRA — =
125 WA 125 v 125 va 125 WA

All rates 100,000 cycles FLA [Full Load Amps)
LRA (Locked Rotor Amps) inductive
402 listed UL File M.H. 6883 and E23581
CSA File LR1261950
Millivolt-appiications, consult factory
YOE, B3I, SEMKQO and other international lishings avall-
able, consull factony
Manua! resel avalable, refer 1o Bulletin 432/404
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Drawings and (llustrations are for general information onlyl yIreuaL ML

Themmoslal type numibars cover mechanical details only. Pal =
rumibet comphsbely adenifying the desied dnit, will be fur-
nighed on recries! lor incorporaton mo specifications. Beloe
loots or ofhar aquipmont are ordered, cerified and dimen-
groned prinds should be obiained from factony

TYPE 402 Single Pole Single Throw
L] -
% Inch Bimetal Disc Thermostats (cont’d.)
OUTLINE DIMENSIONS
BASIC Terminal Arrangements and
Mountings
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TYPE 402 Single Pole Single Throw
% Inch Bimetal Disc Thermostats (cont’d.)

OUTLINE DIMENSIONS

Special Type Mountings

Special Electric Heat {new)
402-8
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— 4 ALSO AVAILABLE IN
FLAT CAP

e
Special Contoured Pipe Mounting (new)
40212

Sanes 402-1500 15 available with ncreased elecincal
clearances. ¥Wa" thru air, %" over suface,

Bimetal disc may be exposed as shown or may be
enclosed by the dotted line as indicated

Far Type 404 SPST Manual Reset refer to Bulletin 432/404

Terminal Construction
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Ranges and Tolerances

Difterentials for the Type 402 Thermostal Range of
temperature settings, tolerances and mean differen-
fials, as shown in tabulation, are available. It other
termperatures or lolerances are required, send details

TYPE 402 Single Pole Single Throw
% Inch Bimetal Disc Thermostats (cont’d.)

of requirements. The larger the lolerances the lower the
cost Tolerance combinations shown below are the
smallest available

Temperature Range Tolerance™ _ Mean Differsntial®
OPEN CLOSE

OF o 7T9F R .. =+H"F #+ 6F ... oo 10 0 29°F
OFio 7O°F T = T 30°F 1o 39°F
OF 1o 79°F e e =B = OF . . A0 1o 59°F
OFlo #°F e ghE =10 LS ] BO°F 1o BO'F

BO°F 1o 200°F R - o & 5%F ... SR, sy o [ 1o |
80°F 10 200°F Pt 1= ol = TF 20°F 1o 29°F
A0°F ta 200°F .. =5F += T'F . 30 1o 397
BO'F to- 200°F S ZB6F = 9F . . 407 to 59°F
BOF 1o 200°F =8°F + 10°F . — oo ... BOFF to BO"F
200 to 250°F e dEST = B6F = 15F i 19%F
201°F to 250°F . . +HF £ F .20 o 29°F
201°F o 250°F = A6F + BF A0°F to 39°F
201°F to 250F +7F + OF . . ADF to 55°F
201°F o 250°F +8°F +11°F 60°F 1o BO°F
251°F to 300°F +6F + B . o 20°F 1o 29°F
251°F to 300°F o = O9F . 30°F o 39°F
£51°F to 300°F . +BF =11F L 40°F fo B9°F
251°F {0 300°F +0F =13F ... .« JB'F 1o BOF
301°F 1o 3I50°F . 2 L i 20°F to 29°F
301°F 1o 350°F =BT =11F A0°F 1o 39°F
301°F 1a 350°F .. SR * o =13%F 5 40°F 1o 5O°F
301°F 1o 350°F =1 0°F =15F E0°F 1o BO°F

specified above

GENERAL DATA

Samples and Ordering

fn theinitial application work it s often more satisfactony
to arder Lrsl a dummy assembly, equipped with &
thermo couple attached 1othe bimetal, This is used fo
learn the best location for the therrmostat and arrive at
the opaning and clasing lemperature required be-
cause the temperature is vared manually, Specify iron
constantan or copper conslantan for the couple

A description of the application giving 1. load inductive
of resistive, 2 opening and closing lemperature with
miaamum tolerance allowabla, 3. terminal types and
mounting flange reterenced by the description shown
in this [erature, 4. bimetal enclosed or exposed plus
the bimetal enclosure material, 5. probable yearly wol-

*Ditferantial & he diference betwsen opening and clasing temperature ol the Inarmostal
*To allow lor differences betwean mathods and equipmaent, cuslomers should ingpect to limits approximataly 1 1o 2°F greater than

uma, 6. ambient temperature, fumes, dus! and other
environmeantal conditions: should be siated when re-
queshing samples. Use of an Essex Thermostat Appli-
cation Data sheeat will help assure all pertinent informa-
lion g included.

Drawings and illustrations are Tor general information
anly. Thermostatl Type numbers cover mechanical de-
fails only. Par number, completely identifying the unit,
will be furnished on fequest for your specifications
Betare fools or othaer equipment are ordered, certified
and dimensioned prints should be reguested from Es-
e, Manufaciurer reserves the nght o alter specifica-
ions without notics
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Bimetal Disc Thermostats

APPLICATION DATA:

Essex Type 414 and 416 thermosiats are produced ina
sealed construction especially designed for relrinera-
fion, air conditioning and industrial applications requir-
ing a moisture and dust-proof enciosura for safe, sensi-
tivie and reliable operation, & polypropylens enclosure,
filled with epoxy resin, hermetically seals the thermaostat
mechaniem Including the leads.

The praver himetal disc, used in other Essex types,
actuates the switch mechamisms of tha 414 and 416
with snap-actlion, positive and instanianeous cpening
or closing of the swilch contacts

Open orclose on rising lemperatura, single pole, single
throw ar double throw action available

ENGINEERING DATA:

The internal mechanism of this encapsulated unit has
been designed with a contact wiping action

TYPES 414 and 416 34" Encapsulated

Lead wires are normally lurnished with either 18 ar 16
AWGE wire size covered with 1/327 or 116" thick 105°C
plastic PVC insulation. Standard colors are while, black
and red. Standard length is 2 1. of combined length on
single throw thermostats and 3 ft. on double throw,
cther lengths availabla.

The lead wires ara noermally stripped as shown; flag or
straight quick-disconnect terminals, or eyelats, are
available as an exira

Due 1o the complete plastic enclosure, except for the
sensor cap, lhe thermal response is quilie accurate, the
lemperatura change in the controlled device is not dis-
sipated in a matal mass.

Pointed contacts for millivolt and thermocouple circits
are available at a small extra charge. Fing sllver pointed
contacts tor pilol duty apphcations are also available

414/416
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TYPES 414 and 416 34" Encapsulated
Bimetal Disc Thermostats (cont’d.)

Electrical Ratings U.L. and C.S.A. Recognized
The fallowing rafings are approved under UL File E40404, maximum temperature 221°F. (108%C.)

TYPE LOAD 120 VAC 240 VAC = 277 VAC ]
Resizlive 10 10 7.3
414 and 6 FLA 3.6 FLA 3.6 FLA
416 Inductive 36 LRA 21.6 LRA 21.6 LRA
TERMINALS Pilot Duty
1&3 {pointed 14 Res 54 Res 125 WA
contacts) 125 VA 125 VA
Resistive
416 Inductve § 5
Pilor Duty 4 FLA 24 LRA 22 FLA13.2 LRA 22FLA 132 LRA
TERMINALS (painted 1 Amp Res 5 Amp Res 125 VA
1&2 conlacts) 125 WA 125 VA

Al ratings are 100,000 cycles excapt 277 VAC inductive which have been developed for special applications requiring 30,000 cycle
oparation. For special lead requirements consull faciony. Also availabie 15 Amp rating at 120 VAC and 240 VAC for limit at 6000 cycles
consult faciony
“Typa 414 anky

Ranges, Tolerances, Differentials

Theranges of top temperature sattings with iolerances and mean differentials shown in the tabulation below are considered
standard. (Seiection of the laroer differential and wider tolerances will give the lower prica.)

Top Temperature Manufacturing Mean

Range Tolerance™ Ditferential*
CPEN CLOSED

O°F lo BO°F +5°F +5°F 10°F ta 28°F
0°F to 80°F +5°F =7F 30°F 1o BO°F
B1°F 10 200°F *+5'F +6°F 10°F 10 18°F
81"F ta 200°F +5%F o 10°F 1o 29°F
B1°F to 200°F +6°F +8°F 10°F to 39°F
B1°F to 200°F +T"F +B8°F 10°F 1o BOF
201°F to 221°F +5°F = 15°F 10 29%
201°F to 221°F =&F =8 30°F 10 39°F
201°F 1o 221°F +7F +9°F 40°F 1o BOFF

*Differential i the diterance between opening and closing temperature of the ther-
mosiat

*“*Toaliow for differences betwesn methods and eguipment; customens should inspect
o limits appraximately 1°F 0 2°F. greater than specified above

Special Tolerances

If ether settings tolerances or differentials are required, refer to factory for consideration, indicating complete details of
application, as load, lemperatures and frequancy of operation. At an extra charge, opening and closing tolerances of =4°F,
Drdt 3°F. may be obtained depending on application. With these tight tolerances, customers must inspect at somewhat
wider limiis




TYPES 414 and 416 34" Encapsulated
Bimetal Disc Thermostats (cont'd.)

MOUNTINGS AND
OUTLINE DIMENSIONS

16 AWG (16 x 300
LEAD WIRE WITH
D32/.813 OR 062/1.57
105'C INSULATION

SEN5ING
SLRFACE

416-3

414-3

414-7

16 AWG {26 x 30}
LEAD WIRE WITH
031/ 813 OR DEL1.5T
THICK 105
ENSULATHON

260

SENSING SHRFACE

416-7

IRSUILATION

16 AWG (26 3 300

LEAD WIRE WiITH

0314813 OR 062/ 157
| THICE 105°C

. TD CUST. SPEC.
12 - st |

SENSING SURFACE

414-6 416-6

T CUST, SPEC.

1F =145 5TD

HEIGHT

TUBE MOUNTING SIZES

"
| DL | HEIQMT

250 (1328, |
| 6.350 FHATS
[375, 1187/
=04 -
muf. 1.250
£12.700 | 31.7%0
625 ¢ I.IIEIII,.'
| 15875 i 3335
780 1378
419,080 /34525

Im.f IE=7
22978 | /36500

“16 AWG (25 = 300 LEAD
WIRE. WITH .(32/813 OR
621575 THICK 105 €
INSLULATHIN

41412

THERMOSTAT MAY BE
ROTATED TO ANY
POSITION WITH BESPECT
T0 THE PEPE T I8
MOUNTED UPOM,

416-12
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TYPES 414 and 416 34" En

capsulated

Bimetal Disc Thermostats (cont'd.)

GENERAL DATA
Samples and Ordering Information

Eszax Controis welcomes the opportunity to work wilh
you to deyvelop thermostatic controls designed spaaifi-
cally tor your product.

In the initial application work it s frequently more satis-
tactory to lirst order a thermocouple assembly of the
Ivpe required equipped with a thermocouple altached
o the bimetal. This can ba used to explore the bes|
location for the thermoslal, and arrive at the opening
and closing tampearatura requirad as the temperature is
varied manually. Specify whether couple should be iron
constanian or coppear constantan

A description of the appliance giving (1) load inductive
or resistive, (2] opening and closing temperature with
maximum fclerance that can be allowed, (3) lead de-
1ails and tesminations, (4) mountings referenced tolype
numbers shown on bulleting (3) probable yearly volume,

{6) environmental condilions suchasambient tempera-
fura, fumes, dusi, etc., should accompany request for
samples

Use of our application data shieet makes sure completa
informaton is included

Crawings and illustrations are for general information
anly, Thermostat type numbers cover mechanical de-
falls only. Pan numbers, completely identifying the de-
sired unit, will be furnished on request for incorporation
into specitications. Bafore tools or other equipment are
orderegd, cerfihied and dimensioned prints should be
obtained from factory,

Manutacturar reserves right to alter specifications with-
out nofice




TYPE 424 Hermetically Sealed Bimetal
Disc Thermostats

APPLICATION DATA

Essex Type 424 hermetically sealad thermaostats are
extremely compact and have rapid response charac-
ternistiics that make them ideally suted for electronic and
avlonic applications where guick make and break of the
girouit is required. Typical uses include: communica-
tions and airbome electronic eguipment such as radar,
TW relay, transmiiters, gyros, all types of heater contrals
and ovar-temperature protection subject to shock and
vibration,

Features: Electronic and avionic applications harmeti-
cally sealed construction,

ENGINEERING DATA

Essax Type 424 thermostats are of the bimstal disc
design, They are made o make or break the circuit
upen a temperalure change, either increase or de-
crease.

Ambient Range
Dperating Range

~50°F to GO0
+ O°F to 300°F

All Essex Certified thermostats are processed, temper-
ature checked, and inspecied to rigid standards ona
Iow AQL. Certificates of Conformance or Military
Source Inspection are gvailable as well as qualification
tests made in the Essex Ernvironmental Laboratory

Electrical Ratings

Average for normal operating conditions, the following

ratings are subject 1o increase or decrease as delar-
mined by type of controlled device and circult charac-
teristics
Dielactric — 1250 volts, AMS, B0 cycles terminal to
ground

Operating Mo. Operating
Yoliage Ampares Cyclea
125 VAC 4 resistive 100,000
126 VAC 6l resstive 30,000
125 VAL 13.3 resistive 6,000
126 VAC ' hOrsepawer 100,000
2B wvDC 4 reaistive 100,000

Condensers and/or resistors are sometimes required
due to circuit or load conditions, particularly on slow
make and break constructions. Mammally s nol recom-
mended on a snap-action construction such as Type
424 If used, should be thoroughly tested in aciual
circult 50 as not to gel a condenser discharge that will
weld the contacts logether

Operation

Cperation of a thermostat that ppens on temperature
risg 15 as follows: In the closed pasition, current flows
trami terminal (1) to terminal {2) through contact disc (3)
which is held closed by contact spring (4). Heat from
controlied device is transmitted 1o the bimetal thermal
alamant (6) by conduction through metal enclasure (5)
which is in direct contact with device. When the preset
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TYPE 424 Hermetically
Disc Thermostats (cont’d.)

ENGINEERING DATA
Operation cont'd.

mmmperature s reached, the bimetal disc (6) Instan-
laneously snaps, reversing its cunvature, This reversain
curvature lifts the operating button (9) which separates
contacts (7) and contact disc (3) to open or break the
circuit, As the temperature then drops o & lower pre-
determined point, bimetal again reverses curvature in-
stantaneously, releasing the button and allowing con-
tact spring (4) to reciose the circuit,

Since bimetal & completely insulated from comtact
disc, the thermal element is elecincally independant
This electncal independence means Type 424 ther-
maostats respond only to heat from controlled device or
air surrounding thermostat, thereby preventing false
oycling or life-shortening “jitters”

H-'IQOI, Tolerances, Differentials

The ranges of top temperature settings with tolerances
and mean differentials shown in tabulation are Gonsi-
dered standard. (Selection of the wider tolerance and
differential will bring the lower unit price.) If ather get-
tings, tolerances or differentials are required refer to
factory for consideratian,

Tolerances"* Min. Maan
HI!E_ OPEN ELEQE _NH!IEIHI:_
0"F to 31F =TF = 10°F a0°F
32 to 195°F +5F + F 2H°F
A2F 1o 199°F +=5'F = "F 16°F
200°F to 300°F =TF +10°F 30rF
200°F 10 300°F | +5F + T°F 0°F |

* Dillerential is the difference between opening and closing
temperatures of the thermosiat

** To allow for differences between meihods and eguipment,
customers should inspect to imits approximately 1° o 2°F
greater than specifled above

Qualification to MIL-E-5272C Amendment-1

The construction and processing of Essex Type 424
hermebically sealed thermostats are such that exposure
1o ambients of —100°F or +300°F for 48 hours do not
appreciably change operating charactenstics or insu-
lation values thus exceeding the requirements of
MIL-E-5272C low temperature and high temperature
tesis This makes this component particularly adanted

Sealed Bimetal

to military applications,

Vibration tests to Procedure XIV MIL-E-5272C at room
ambient and 302°F: 20 to 60 cps at 05" displacement;
0 2000 cps at 20g show no contact bounce Nar aprac-
jable insulation or temperature change. The unit thus
axceeds raquirements of Procedure XI|.

Shock lests consisting of 18 impacis in three axes of
100g acceleration in 11 miliseconds show no contact
bounce or appreciable change in insulation or temper-
ature values. This characteristic promotes refiability in
missile and aircrafl applications, exceeding reguire-
ments of MIL-E 5272C Procedure WV

The Essex Type 424 hermetically sealed thermostat
further meets the foliowing procedures from MIL-E-
5272C Amendment-1

Huirmidity Procedure I

Sait Spray Procedure |

Immearsion Procedurs |

Acceleration Procedure |
Calibration

All Type 424 thermostats are carefully precalibrated at
the factory, no adjusiment is possibie aiter assemibly.
Therough testing procedures of Type 424 thermostals
assure good quality contral and dependable, specified
performance. Customear's chacking tolerances must be
wider than the manufaciuring tolerances 1o allow for
differences in lest equipment and instruments, Essex
will be glad 1o assist in seting up your inspecton
equipmeant and proceduras.

GENERAL DATA

Ordering Information

Eszex Controls welcomes the opportunity to work with
you to develop thermostalic controis designed specifi-
cally for your product. For best results we suggest you
specity by "424" number the type and mounting re-
quirad, operating temperatures, tolerances, current rat-
ing, probable quantity, and any military specifications
involved

A non-operating thermocouple-equipped sample is
mare practical than a number of operafing samples (o
arrive at best location and require operaling lempera-
tures during development. Spaeciliy aither iron-
constantan or copper-constantan thermocouples

10
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TYPE 424 Hermetically Sealed Bimetal

Disc Thermostats (cont'd.)

OUTLINE DIMENSIONS

Operating Bution 9
Glass melamine

Contact disc 3
Siver on bronze
Guide Block 10
Alsimag
Contacls 7
Fine siver

SIS

\\

T&2

Terminaks
Mickal Stesl Alloy
Copper, Nickel, Tin Plate

Base
Matal-stoal

Contact spring
Stainbess steel or Banyllium

Housing
Metal-brass
Bimetal disc

Finlsh — Electro tin plate — may De certified o MIL-T-10727, Type 1 it reguired

For use in milivolt and thermacouple circuits, contact dise (3) 1= produced
with a gold overay, also contacts (7) are gold plated, supplied at an
increase n prce. Specity f required.
Drawings and illustrations are for general information anly. Thermostat
style numbers cover external dimensions, terminals and mounting details
only. Part numbers, completely identitying the desired units, will be fur-
nished on request for incorporation Into specifications

424-601

ool | {feel)
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424-802
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TYPE 424 Hermetically Sealed Bimetal
Disc Thermostats (cont’d.)

NET WEIGHTS APPROXIMATELY & GRAMS,

FE-40 NF T
| g FuL THOS
WML,

!—- '-Znu -

...—-:-: DIk, =)

424-608

037 = =825 MAx =

12
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APPLICATION:

Eszsex Type 430 thermostals use a bimetal disc forsnap
action, positive and instanfanecus opening or closing
af electric circuits_ A partial listing of products which are
controlled or protected by Essex Type 430 thermostals
includes frepzers, refrigerators, water heaters, wall and
portable heaters, motors, air conditioning, heating and
vantilating equipment, washers, dryers, vending
machines, unit heaters, table top appliances. Avallable
as limit switch to open on rise or a fan swilch 10 close on
rise and single pole double throw.

The standard unit is available with exposed or enclosed
disc. Optional terminals, mounting brackets and
flanges are illustrated in this bulletin, Manual reset av-
ailable, refer to Bulletin 432/404

ELECTRICAL RATINGS
LOAD 120VAC 240WAC ZTTVAC
.HESISTI\I'E 15 AMPFS 10 AMPS B.7 AMPS
AESISTIVE 1 AMP 1 AMP 1 AMP
INDUCTIVE |5.6FL-34 BLR|2.9FL-17 4FLA —
PILOT DUTY 1254 12544, 11751.'.-&
MILLIVOLT | 1 AMP 1 VOLT AC-‘PDE

All 100,000 cycle ratings. 430 listed UL, file. MH 83832 and
E23581 C.5.A. 12618, and 20339, Conzult factory for special
load requiraments.

TYPE 430 2" Bimetal Disc Thermostats

FEATURES:

Since the imetal disc used inthe Essex 430 thermosial
i5 thermally and electrically insulated from the current
camying parts of the thermostat, disc reacts ONLY (o
fhe temperature of the controlied device or medium
surrounding disc. This feature, plus positive and instan-
taneous action of disc, eliminates chattering, false cyci-
ing and electrical interference with radio and television
reception. Long life s assured with wiping contacts,
For use n millivolt and thermocouple circuils, requinng
low resistance, gold plated pointed contatts are aval-
abie. Also available are fine silver pointed contacts for
pilat duty applications. The Ihermaostal is machanically
enclosed in a tamper proot plashic case and may be
gxposad o the maamum temperatures shown on rat-
ing table,

MNEW Special 430-3100 series with 15 AMP inductive
rating now available to meat UL, Subject 923 for Mic-
rowave Qvens.

1%
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TERMINALS

430-301

A
g L

430-304 Long Strap

TYPE 430 (cont'd.)

430-303
Wire Crimp
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430-305
Surface Mounting
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430-306 Flat Eyelet
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430-307 430-308 430-309
Offset Eyelet 1/4” Quick Connect 3/16” Quick Connect

Reinforced Ribbed
Retainer
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Drawings and dlusirations ara for general informalion anly,
Thanrmosial type numbers cover machanical details ondy. Par
mumibor coampletaly (dentifying the desired unil, will ba fur-
rshed on request for incorporation into specifications. Before
nols or other eguipmanl ane dcdered, cedihod and dimen-

gioned prints should be obtzined trom factory

MOUNTINGS
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SPECIAL MOUNTINGS and CAPS
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430-316

4 Post Special Mounting

In erder to hold total assembly costs o minimum Essex
offers the 430-316 construction. With this unit the cus-
tomer normally supplies a mounting device. This de-
vice fita between the four posts on the back of the
thermostal ‘and thus eliminates the need for an extra
mounting brackel. When requesting samples please
gpecify the type of terminals as well as part number
430-316.

Insulated Mounting Buttons

Bimetal disc may be exposed as shown in mast of the
outline drawings or closed as indicated by doited line
---{, The enclosed aluminum retalner may be reinforced
with embossed ribs as shown,

For enclosed bimetal, surface mounted gnd clamped in
position & flat cap of aluminum or plated brass can be
applied to any Type 430 construction except 430-311

4R
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TYPE 430 (cont'd.)

RANGES, TOLERANCES,
DIFFERENTIALS FOR THE -
430 STEMCO THERMOSTAT

The ranges of top temperature seelinns, with taler-
ances and mean diffetentials shown in the tabulation
below are considered standard. [Salection of the wider
difterential and larger lolerance will bring the lowest unit
price.]) I other sellings, tolerances or differentials are
required refer to factory for considaration.

FAHRENHEIT CENTIGRADE

Temperature Manufacturing Mean Temperature Manufacturing Mean
Range Tolerance Ditterantial Range Tolerance Ditfarentisl
OPEN CLOSE OPEN | CLOSE
35-79 +5 8 15 - 24 1-26 3 +4 8-14
+5 =7 25- 29 +3 +4 14 - 18
*+5 +§ 30 -39 *=3 =i ] 17 -22
=8 +B 40 - 45 +4 =5 22 .27
=7 =9 50 - 60 =4 +h 28 - 34
80 - 180 x5 =6 15-19 27 - B2 3 +4 B-11
+5 £7 20-29 3 =4 11-16
=5 % 30-49 +3 +5 17-27
=6 =10 50 - 60 +4 +6 28 - 34
=0 +13 61 - 100 +5 =7 34 - 55
181 - 230 =5 = 15-24 B2 - 110 +3 +4 B-14 -
+5 =8 25-39 =3 5 14 - 22
=6 =5 40 - 49 =4 +5 2227
+F =11 50 - B0 +4 +6 28 - 34
=10 +15 61 -100 *6 +B 3 - 56 =
231 - 300 =6 =9 25-29 110 - 150 +4 +5 14 - 18
<8 =10 30-39 =4 +§ 17 -22
-4 =11 40 - 43 +4 =6 22 - 27
=8 +11 50 - 60 5 +5 28 - 34
=11 =17 81 - 100 =G =10 34 - 56
301 - 350 =10 *20 B0 - BO 150 =177 =6 11 34 - 45

* Differantial is the differance betwean opening and closing temperature of the thermostat
** To allow for differences between methods and eguipment customers should inspact 1o kméls 1" 10 2° greater than specified.
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TYPE 430 2 inch
Standard Construction Disc Thermostat

APPLICATION DATA

Ezzex 430 genaral purpose lempearature control ia an
Essex standard construction thermostat, The control
incorporates a bimetal disc for snap action, positive
and instantareous opening or closing alectric circuils

Typical applications are as a temperature lmitér in
glectronic equipment, freezers, water heaters, motors,
washers, vending machines and table 1op appliancas
to mention a few

The standard unit Is small in size, and avallable with
anclosad disc. Terminals and mounting brackels arg
availlable ag illustrated in the following under the Outling
Dimension Section

ENGINEERING DATA

Oniy the disc reacts o the termperature of the controllad
device or medium surrounding the disc because the
thermosial is thermally and elecincally insulated from
the currant carrying parta of the device

This feature plus the positive and instantanaous disc
aclion eliminates chaltering, false cycling and electri-
cal interterence with radia and TY reception. Wiping
contacts helps assure long life. The thermostat is
mechanically enclosed in a tamper-prool plastic case
Electrical Rating

Resistive 156 Amps to 120 VAC, 10Amps al 240 VvaAC

Filgt Duty 120 VA

All 100,000 cycle rabngs Essex

MH 6883

430 listed LLL File

Temperature Ranges and Toleranoes

Il RANGE

L | TDLEMNEPEH"__TULEH&NCE CLOSE™ DIFFERENTIAL" __
'. 80-180°F S S S, S 15:29°F
_181-230°F | ) + . 5F B | 8°F B 30-38°F
L 231-300°F | £ TF § 4 uf 40-60°F i
| 301-360°F £ 10F 3O . 61-80"F _.
* Dilterential is the diference betwesan opening and closing temperalure of the thermosiat

specified sbove.

* Toallow for diftarences between methods and eg wipmant, cusiomers should Insgec] o irmis appraximalasy 1

1o 2°F greates than

430 5C
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TYPE 430 2 inch
Standard Construction Disc Thermostat (cont'd.)

OUTLINE DIMENSIONS

430-1 430-3
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TYPE 430-2900 Fire Detection Thermostat

APPLICATION DATA

Essex fire alarm themmostats feature a bimetallic disg
lor snap-action, pasitve and instanianeous opening
and closing of electincal contacts. These thermostats
Incorporate structural design necessary In fire alarm
systems. Electrical contacts are gold-pointed for very
low internal resistance paih batwean terminals, Each
unit has spoxy-sealed terminals and a retainer pro-
viding a sealed construction which retards ambient
contaminanis:

Two heat collectors are avallable which help increase
the response of the unit. Heat collectors are either 1
inch, or 1% Inch diameler slyles

5 TH

\2
dmid - Agmuend Cop

JF e
o A L S
iI!'u'hlh:l 24 T}n i
430-2902

Two standard caliprations are available for fire alarm
termperature requirements, One: Clase on lemperaiure
tHse al 133" = 5°F, and open at 97° = T'F. Two: Cloze at
1907 = 5°F and ppen at 150° = 7°F, High temperature
umit (twa) 15 papular for bailer room and above furnace
ingtaliations where higher than normal temperatures
ae prevalent.

Electrical ratingsare 1 amp at 115vols AC and Samps
at 24 volts DC. LLL. histing file 15 51747 and the unit has
lested in accordance with LL.L. standard 521 fire delec-
fion thermostal.

T¥eE

&30 - 3908
a%p-zaoe ||

NE1S D&
EET ]‘| rT T
El_ | N rTf D
| a1
T T
AZBM | 08D
i s ER
—— -
e o . O8F
J—‘, . [ s
i HELE
r.. Clnsi|o II aTa "; N Soat Arewid Cap |2 TERMMNALS )
E mgF;E o = aen \\ B Termingls
s¢5
Er|r mimd
Bimaral Dise
430-2905 430-2906

4%

430-2900




ESSEX-

Direct

Sensing

;I‘hermostats

TYPE 431 2 inch Encapsulated

Bimetal Disc Thermostat

APPLICATION DATA

Essey Type 431 thermostal is used whenaver a mois-
ture and dust-proot enclosure s required for safe, sen-
sifive and rellable operation. A polypropylans boot en-
closure, filled with epoxy resin, covers the thermostat.
The bimetal disc control element is in close proximity to
ihe sensor cap o pravide rapid response o tempera-
ure changes. Instantaneaus, positive action of the dise
prolongs thermostat life by minimizing arcing and
aliminating chattering and false cyolng

A Maounting Brackel s available as shown in drawing.
Specify 431-301 i mounting bracket is desired. Type
431-306 may be mounted with & chp supplied by gus-
fomer Reler to lactory for mounting on a tube oF gipe
Lead wires are normally lumished with #18 gauge wire
size, covered with 1/32° or 1167 thick 105°C plastic
insulatign. Standard length is 2 %1 of combined length
ther lengths available to specifications. Lead wire
ends normally stripped as shown. Terminals can be
furnished 1o customer specifications al extra cost

Features: Since the bimetal disc usad in the Essex 431
thermastat is thermally and elecincally insulated from
the currant carying parns of the thermostat, disc reacts
OMLY to the temperature of the confrolled device or
medium surrounding disc. This feature, plus positive
andinstantanecus action of disc, eliminates chattenng,
false cycling and electrcal imerfarsnce with radio and
ielevision reception. Long lile s assured with wiping
contacts

For use in millwaoll and thermocouple circuits, requinng
low resistance, gold plated pointed contacts are avail-
zble. Also avaitable are fine silver pointed contacis for
pilot duty applications

ENGINEERING DATA

Electrical Ratings

 LoaD 120VAC | 240vAC | 277VAC

| RESISTIVE | 10AMPS | 7.5 AMPS |

| SHNE SAMFS |

[ FESISTIVE | 1 AMP | 1AMP | 1AMP
INDUCTIVE | 5.6FL-34 8LR E.EFL-1?4LR] -
|PILOTDUTY|  125wA | 125WA | 125VA

| MiLLIVOLT 1 AMP 1 VOLT AC/DC

Al 100,000 cycle ratings. 431 Bated UL file. SATTE1.
Consult factory for CSA file and ratings — max, temp, 176°F

Ranges, Tolerances, Differentials
The range af temperalure seftings, tolerances and
mean differentials as shown in tabulation are available.

It ather temperatures or tolerances are needed send
delails Tor consideration,

Temperature Tolerances** Mean
Range Open Close Differontials®
Q1o ¥OF 5T r B'F 15-29°F
Ot 7T¥F +=T1E =10'F J0-BOFF
B to 176F +5F + BF 15-29°F
BO to 17EF =7 =10°F 30-60°F

* Ditferental is the differance between opening and closing
temperatura of the thermostat

™ To aliow for diffsrence between methods and equipmant,
customers should Inspect 1o limits appraximately 1°F. fo
2°F. greater than specified above. Essex will be giad 1o
assiEt in sefling up your insgection equipment and proca-
dure

431
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TYPE 431 2 inch Encapsulated
Bimetal Disc Thermostat (cont’d.)

GENERAL DATA
Samples and Ordering

Essex Controls welcomes the opportunity to work with
yaou to develop thermostatic controls designed speciti-
cally tor your product

In the initial application work it Is frequently more satis-
factory 1o order first a thermocouple assembly of the
type required, equipped with a thermocouple atlached
to the bimetal. This can be used fo explore the best
location for the thermostat and arrive at the opening
and closing temperatura required as the temperatura is
varied manually. Specify whether the thermacouple
should be iron constantan or copper constantan

A description of the appliance giving (1) load inductive
or resistive, (2) opening and closing temperature with
maximum folerance that can be allowed, {3) terminat
types and mounting flanges referenced fo the type

OUTLINE DIMENSIONS

e —— 18 AWG LEAD WIRE WITH
o ﬁﬁ 032/ 813 OR 06271487
ﬁ E T 105 . INSLILATION
g &

s i

o 2t
Pd

‘/"

1
8 Sunrace

numbers shown in the bullatin, (4) probable yearly vol-
ume, {5} environmental conditicns such as ambient
temperature. fumes, dust, efc., should accompany re-
nuests for samplas

Lisa of our application data sheet makes sure complete
infarmation is included

Drawings and ilustrations are tor general intormation
anly. Thermostal type numbers cover machanical de-
tails only. Part number completety identifying the de-
sired unit, will be furnished on request for incorporation
into specifications, Before tools or athar eguipment are
orderad, cerlified and dimensioned prints should ba
obtained from factory.

Manufacturer resarves right to alter specifications with-
aut notica

*15 AW LEAD WIRE WITH
A3/ E13OR 0621157
106 C INSULATEON

T CUST. SPEC
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APPLICATION DATA:

Essax manual reset conlrois are ideally suited for
temperature control in applications where the manutac:
turers want to call special attention to a specific heat
maifunction 1ha! may reguire a service call

Features: Both the 432 and the 404 thermostats use a
bimealal disc for snap action, positive and instanianeg-
ous opeaning of the elactric cirouit. In addition, the 404
features trip-free aparation, wheare physical depression
ol the resel button holds the contact opan and randers
the device inoperative

Electrical Ratings U L and C.5 A, Recognized

TYPES 432 and 404 Manual Reset 2 inch and
Y4 inch Bimetal Disc Thermostats

ENGINEERING DATA:

Al operaling temperatures ol 100°F. (37°C.) bath units
may be manually resat approximately 25°F. to 30°F.
{14°C. 1o 16°C.) balow the actual opaning temparature.
This diffarential will increase al the opening 1empera-
ture 15 incregsed. The minimum resetable femperatiure
15 75°F. (24°C. ) for both controls, Temperatureranges of
100°F -350°F. (37°C.-176"C. ) are available. Consult fac-
tary tor applications below 100°F. (37°C.)

Varous terminal and mounting brackets are availablein
addition to our slandard ones shown, Far additional
information on the 432 refer to Bulletin 430 and for the
404 refer to Bulietin 402,

TYFE | LOAD | 120VAC | Z40VAC | 2ZTIVAC | CYCLES MAX. TEMP. UL FILE csA |
RES. | I15AMP | 10AMP | BTAMP | 6000 | 350F 176C | E23581 | 12108
5 FLALRA | GAG4D | 29774 | 000 | 38OF 1/EC E2581 20339
B PLOT | 128va | 125vA | 125vA 6000 | 350F 176°C | E23581 !
| mes | osawp | 2samp | zsawp | soxo IS0F 76T | MHBEE3
a4 FLALRA | 10604 | s@oA | — 0 JBOF 176°C | MHEES3 | 12619
| eior | isva | izsva | BOOO | 350F 176'C | MHEBS3 |

432/404

]
/
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TYPES 432 and 404 Manual Reset 2 inch and
% inch Bimetal Disc Thermostats (cont'd.)

Eangaang

[ Tvee

432

A

Consult Faciory For Speocal Tolerance Regquirements

OUTLINE DIMENSIONS

Temperature
Tolerances

RANGE
100°F -200°F

201°F.-250°F

251"F -360"F

100°F . -200°F

201 F -250°F

251 -350°F

TOLERANCES

* B°F

= 10F

k- B

. OF

« 1OF

TYPE 432

578
ST L
&4

& 380

\"- Encinssn

Bumatol [hss

GENERAL DATA
Samples and Ordering

Ezzex welcomes the opportunity to wark with you 1o
deveiop controls designed specifically for your prod-
ucts. Qur laboralory facilities are available o you for
application ar checking this control in your product A
descripticn of the appliance giving: (1) load inductive
or resistive; (2) opening and min. resel lemperaiure
with maximum {olerance that can be allowed; (2] termi|-
nal types and mounting flanges : (4] enclosed or ex-
posed timetal (6) probable yearly volume; (6) en-
viranmental conditions such as ambient lemperature
fumes, dust, etc.; should accompany requests for
samples. Use ol our application data sheet makes sure
compelete infarmation 15 included

llustrations are for general information anly. Thermo-
stat type numbers cover mechanmical details anly, Part
numbers campletaly identifying the desired unit, will be
furmshed on request Belore togls or other equipment
are ardered, cerilied and dimensioned, prnts shouid
e chtained

9
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436-2 Thermostat
{1 terminal grounded)

436-5 Thermostat

436-1 Thermostat
(1 terminal grounded)

436-10 Thermostat

(bath terminals insulated)

436-9 Thermostat
{both terminals insulated)

TYPE 436 Miniature Bimetal Disc

APPLICATION DATA

Frincipal uge for Essesx 436 thermostatsig in electrome and
avionic work where a compact, reliable thermostat that is
both snap-acting and has a narrow differential far close
temperature contrgl is required

Esgox 436 thermodials are minature sngp-achng unils
designed o open on 4 femperature rise. Modeis which
close on atemperature nse @re not available.

Thesa thermostats can be supplied in a wide variety of
standard production designs, both hermetically sealed
and semi-enclosed. Some of the avaitable models, with
l=ading dimansions, are (lustrated, however, space con-
sidarations preciude showing the entire line. Terminais
may be rotated within the outside diameter of the casea or
formed at 90° 1o the plane of (he thermasiat

ENGINEERING DATA
Construction

THELLATED TERMIMAL
GECUMOED TEGMIMAL
S
TraAss TERMINAL _{'
MBI ATION

- ___ TiN FLATID

PR bl

RERYLLILIM COPPEE ALY
SFING

_,n' BIMAETA]
&

CLALS IMEULATIMG BAL|

Features

Mormal operating lemperatures are from 10° 1o 2958F
Closest heat contral is abtained with units in round metal
nousings

Silver cadmium oxlde contacts are standard, though fine
silver, silver palladium ar plabinum irndium contacts are
availzble. Consult tactory for availability

Urits will stand a diglegtric test of 500 volts AC for one
minute. In types where one terminal is grounded, test is
made with contacts apen at 50° F above specified open-
ing temperature. Qualified o MIL-E-5272C, consult factory
for details

_Eictrinui Ratings

_ Aversge Electrical Ratings |
Cycles of |

__ Operation Voltage (Non-inductive)

25000 30 VACTDC 3

. - 115 VAC 3 -
100,000 30 VACDC 1.5

L 115 VAG R
250,000 38 VAC/DC 1

L | 115VvAC 1 =]

These ratings, while conssrvalive, may be increased or
decreased, depending on the type of service, rate of heat-
ing and cooling, characlaristics of the circuit, Including
source of power. Normally, capacitors are not recoms
mended. If used, the size must be cerefully selected,
depending on circult charactanstics. Aesstors are rec-
ommended to reduce condenser discharge frorm welding
the contacts

436




TYPE 436 Miniature Bimetal Disc (cont'd.)

STANDARD MOUNTINGS
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GENERAL DATA
Samples And Ordering Information

Orders must specify the bimetal closing lemperature re-
guired, for exampla, 200° F = 3° F. The opening tempera-
ture will be between 3" to 7° F higher for standard, {(1° to
4% F higher if special s speciliad) than closing. All temper-
alures ara measured on the bimetal dise. Actual tempara-
ture contral of the device depends largely on the mounting
ol the thermostats with respect to the source of heat and
the othar parts of the device.

These thermostats are available with thermocouples fas-
tened to the bimetal, for testing the relation belween
imetal disc temperatures and temperatures of the de-
vice, Cuslomears checking calibration should use limits of
< 47 F and differentials from 2° to 9° F {or standard and 1°
to & F for specials o compensate tor different methods of
testing and varation in instrumeants. Ask for recommeanda-
fions on methods for guality control checking.

Type 436 thermostats may be shipped in individual plastic

- ai

bags, with sach bag tagged lo indicate actual bimetal
opening and closing temperatures. This permits custom-
ars o match thermostats of approximately the same disc
calibration, sometimes required an exacling jobs

Care must be exercised in soldaring or mounting thermao-
stats into equipment 1o see that the units are not exposed
to excessive heat (parbicularly in soldering connecting
wires to termingls) or eccumuiation of foreign matter

Tharmostats should not be exposed 1o ambien! tempera-
tures higher than 300° F or lower than —B5° F. Advise
factorny of any probable exposure o these exirame am-
bients especially in 436-9 construction

All ehmensions shown are for information only and are
those in effect at time of pnnting. Before tools or other
equipment are orgaered, certiied dimension prints should
be obtained from the plant.
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TYPE 444, 445, 446, and 457
Adjustable and Non-Adjustable Bimetal Strip Styles

APPLICATION DATA

The Type 444 thermostat, available with either adjusta-
ble or fised cakbration, is used in flat irons, brollers,
skillets, hot plates, wattle irons, fans, room heaters,
cofiee makers, sealing machines plus many other
appliances or industrial applications, Standard oparat-
ing ranges are feom B0% 10 550°F ., as measured an the
bimetal.

Special ranges are from 32° to 550°F, subject to review
of the application. Applications can be made 1o com-
bina a heater with the thermostats o give a "percent of
tirie on- and of” control

ENGINEERING DATA

Essex Type 444 thermostals are available in different
dimansions and with various combinations ol features,
according to customer specifications. The outiine draw-
ings on the inside pages of this bulletin are represanta-
live of standard models. Adjustable unils can be
supplied with angular rotation of 90, 180, 240, 270 and
300 degrees. Terminals may be spaced to best suit the
maunting condilions, specify position by number on
page 2

A moditication of the standard thermostat has a positive
aft plate undemeaath the top contact biade (llem BB)
This permits satling the turn on point in the low position
and at the same time a calibration of the temperature in
Ihe tigh position. it also prevents closing of the con-
tacts due to extramaly low ambients, such as in some
air heater applications. |1 is patented construction
availabile al extra cost. Note a thermiostat with such a
range that it does not close in the low position when
cogled o —31°F 15 acocepied by UL in place of a positive
off an space heaters, hot plates and similar applica-
tions

PRINCIPLE ® ®
Q. - O
@ A v—_ -

Current flows from terminal (1) to terminal (2) through
the contact springs (3) and contacts (4). The bimetal (5)
carmies no currant. Itis in direct contact with the mournt-
ing bushing (8) used in the surface mounting applica-
tions and responds rapidly to changes in surlace
temperature. As a result of this electrical indepen-
daence, it respands mainly to temperatures of the device
of 1o temperatures of the air surrounding the blimetal,
gliminating lalse cycling or life-shortening "jitters”. In
the case of a thermostat opening on temperatura rise,
the bimetal stip moves upward, There s a friction
mavernent of the insulated pin (7) against the blade and
this, combined with the fact that it has to overcome
contact blade pressure, gives the thermaosiat a positive
action with & clean make and break. Conlacts close
again whan tha temperature drops to a point whera the
downward force of the contact spring overcomes the
bimatal prassure and fhclion. When the thermostal
closes on temperature rise, the bimetal moves down-
ward, thus clearance mus! be provided below bimetal
{5} and insulator (7).

With siandard threads, the adjusting stem is rolated
clockwise for higher temperatura in opan cn rise con-
struction

GENERAL DATA
Mounting

The easiest way to mount the thermaostat is by means of
a No. 8-32 screw through the hale in the thermastat into
the surface an which the thermostal i= mounted. It is
recommended with this mounting that the torque
applied fo the #8 screw does nol exceed 15 inch
pounds, On special orders. his hole can be furnished
with inside thraads (ltem C), at slight additional cost.
Far air heaters, and fan applications in particular, the
nozzle mounting (ltems T, W, X, ltem T furmshed al
extra cosl) is desirable, with threaded bushings in
aither No. 3/8-24 or 15/32-32 threads.

Mounting brackets or heat collectors supplied by cus-
tomer or developed by Essex may be built into thermo-
stat stack at addifional cosl
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TYPE 444, 445, 446, and 457 Adjustable and
Non-Adjustable Bimetal Strip Styles (cont’d. )

GENERAL DATA (cont'd.) ADJUSTABLE
Calibration

Essex Type 444 thermostals are precalibrated to opan
the contacis or o close the contacts (as specified),

o3
e

! a

whan the bimetal is at a predetermined temparature. ol
With a range of from 80° to 200°F , limits of = 10°F, are T8 Ft = 2
used. With a range of from 201° to 400°F,, limits are = A[TE T } 5
18°F. 401° to 450°F = 20°F., 451° 1o 550 £ 25°F. Thereis w2 == f ,J:lﬁ
an extra charge for a calibration below BOPF. Customers ] = : |'
checking calibrating tolerances should use limits of
approximately = 2°F. greater than specified above, tc  NOZZLE MOUNTING
allow tor difterence between methods in calibration as ~ AND POSITIVE OFF =5/ 1% w0 ssreemn
well as instrumentation .
Conmtrisiion P
PART | MATERIAL I 1/0-24 THREAD _:—“"-ﬂ‘ ::,EE
Terminglz 1 & 2 Plated Steal -tk nlg‘
Contact Leal 4 | Slainlass Steel, Phostor Bronze Or —. r_u:iE:J g
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Contacts 4 | Silver Alloy Or Fine Silves -j R = -1 J 5%
Thermal Elemant 5 | Bimetal e =
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Insul, Fin__ _7_|Ceramic — sk
Aehistor 3 SRR THREADED FOR NOTCHED FOR
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© —L
[ & —E
'Gl. =5t we.-'-'-""--_,. I | ~8-32 TMREAD
T | et
® o R S A — ST =
O] ‘:EJJ @ ITEM C
OUTLINE DIMENSIONS STOP LUGS AND SPRING LUGS
STANDARD ¢ Ll
CONSTRUCTION \:?f" i "'“ﬁ:‘, . T it . i
v L i - = 1L 8 ”i"_ " 1
- .] E‘fﬂ [ ™= #
i -.‘7-?“_7 T | 1 1 it L1
of A& o) ED = v
SN i o o _'"
S e e DG WATH NIELE | TR USE Wt HEXAION
2 E:—"'-h MOUMTED ST0F BLIBHMGE | ETOP BUSHINGS CHLY EPRING LUG
- - 40 o
NON-ADJUSTABLE 444 OR 445 ﬁ .’E i | _'g'f-i';: b
= 1'-_.\ ¥ r i1
¥ o ;l [ ] 3 ot I-[--I A
-_-,"_'"E —v-t:.'.l.—"' = & ﬁi;l G ﬁ'D j LE : aé =‘
nz F ai i ; ] | :'.' |
1 vl il cJ t=4 ||
| - L3 (=T =
wLE = = ile
= TS TEM @ ITEM AR e

3T




ESSEX:-
Direct
Sensing
;I'henmstats

TYPE 444, 445, 446, and 457 Adjustable and
- - i y
Non-Adjustable Bimetal Strip Styles (cont'd.)
NOZZILE MOUNTING
BASE PLATE
STANDARD NOZZLE MOUNTING WITH ANTI-ROTATION
iy
'“i'f-’a :

: FHE i A L 4024 THD p% i i a-s'm?E
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TYPE 444, 445, 446, and 457 Adjustable and

Non-Adjustable Bimetal Strip Styles (cont'd.)

Type 457 Operation

In cperation the Type 457 modification of tha Type 444
is designed 1o giva a linear relationship between the
percentage of the time on and the angular position of
the adjusting stem. Clockwise ratation of the adjusting

stam will vary the percent of time on from zero o 100%
Loads of 200 to 1100 watts 120 VAT can be handlad.
The umlis not UL isted, requires approval in the appli-
cation

5
i 343 B3 men
,:%;::& VB 6 L e £ 04 A THE = p—— EE
1 f e ) EJFE s: 3
£ - Tiee g
M i ﬂE'
& *i —— S— _:E__".
& T I Blas"
i = =T "
1 ﬂ;g ﬁ: _é
| on
TYPE 457
ELECTRICAL RATINGS
LIL Fila E 23581
TYPE | MAX. TEMP. | CYCLES | 120 VAC | 240 VAC
444 OR S50°F 100,000 150 Amp. Res 8.3 Amp. Res
446 5.0 FLA® 30.0 LRA" 25 FLA" 15LRA"
445 450°F 100,000 16.7 Amp. Res B.4 Amp. Res
= | 5.0FLA* 30.0 LAA* 25FLA* 150 LRA"
CEA File 12619 or 20339 - o
TYPE MAX. TEMP. | CYCLES 120 VAC 240 VAC
440 OR 550°F 6.000 e 6.9 Amp. Res.
446 OR 100,000 167 Amp. Res
445 | S50FLA* 30.0 LAA*

*FLA; Full Ipad amps.

Spacings on Types 444, and 445 areto ground through
air and aver surface 118", Type 448 has 1/8" through
air gad 1/4" over suriace:

Mo 277 VAC listing is ghown in the rating 1able as we do
not recommend application of the Type 444 consiruc-
fion an this vollage

SAMPLES and ORDERING INFORMATION

Ezzax Controls welcomes the opporunity to work with
you to develop thermostatc controls designed specifi-
cally toryour product, The faciities of our laboratary are
avallable 10 you for application of checking o UL
standards, I you will send or bring your appliance (o us

Inthe initial application world it is frequently more satis-
tactory to order first a dummy assembly of the type
required equipped with a thermocouple atrachedta the
bimetal which can be used 1o explore the pes! Incation
for the thermostat and arrive at the operating te: . peras
ture required as the lemperature 15 vaned manually
apacily whether couple should be iron constantan or
copper constantan

A desenption of the appliance giving (1) Isad inductive
or remstive, (2) operating termperature with maximuam

‘LRA: Locked rotor amps. Inductive

The Type 445 shown in the rating table is machamacally
the same as the Type 444 nonadjustable, bul = LIL
accepted as a limit on baseboard heaters. For pordable
healer apphcations & combimed contral and hp swilch
& also avalable see Bullatin 462-1000

lolerance that can be ailowed, (3) terminal types and
location (@) angular and thermal range (5) adjusting
stem hedght, (8) method of mounting {7) probable vol
ume, {8) any detrimental envirgnmeantal conditions
should accompany requests lor samples. Wsa of our
applicabon data sheet makes sure compleie informa-
lion is included

Orawings and llustrations are for general information
only. Parl numbers. completely identitying the desired
unit will be fumished on reguest for incorporation into
specfications. Belore tools or offer equipmenl are or-
dered, certified and dimensioned prints should be ob-
fained from the factary

Manufacturer reserves aght 1o aitar specilicalions with-
aul nofice
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APPLICATION DATA

The Essex Series 482-1000 combination tip switch
tharmostal mesets the industry's requirament far a unil
with a thermal "off" position (—32°F) and a redundant
separate set of tip-swilch contacts. A special die cast
base provides sasy nozzle mounting of the control,

ENGINEERING DATA

Essex Combination Tip Switch Temperature Controls
will be custom engineered 1o your specific OEM appli-
cation. It has been designed to meet current agency
standards, It is rated for portable electric space heater
manufacturers at 12.5 amps @ 120 VAC resistive; 5 full
load amps; 30 locked rotor amps @ 120 VAC inductive

TYPE 462-1000 Strip Type
with Safety Tip-Over Switch

Thermostat

It teatures a de cast base, 270° angular rotation and
atandard size.

GENERAL DATA

Essex Type 462-1000 is U.L. isted under File #E23581
C.5.A. Listed under File #LR20339-50
User should specify:

Load-inductive or resistive

Operating temparature with tolerances
Terminal types and location

Angular and thermal range

Adjusting stem height

Methad of mounting

A62-1000
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TYPE 465 Miniature Bimetal Strip Thermostats
Adjustable and Non-Adjustable Styles

APPLICATION DATA

The Type 465 thermosial is available with either adjusi-
able or fixed calibration. Current applications are ham
burger makers, mim rench Tryers, doughnut makers
steamars, sealng machings, fans, mits. and many
other appliances or industnal applications. Tha sfand-
ard operating ranges are fram BO°F to 850°F as meaas-
ured on the bimeltal

ENGINEERING DATA
Two Type 465 Miniature Sanes avalable
1. Essex Standard Series

465-1 through 499 Electnical rating 1375 amps
using a ¥ 0.0, Contacts: "Fing Silver” High Rating
Applicatons

2. Cost Savings 465-500 Series

Electrical rating 80 amps using 8 " O.D, com-
posite nvel Conlacts "Fine Silver” Low Raling Ap-
phicatians

For additional ratings see UL CSA Rating Chart

Type 465 thermostals are available in difterent dimen-
sions and with vanous combinations of lealures, ac-
cording 1o customer spacifications. The outline draw
ings shown in this bulletin are representative of stand-
ard models. Adjustable units can be supplied with an-
gular rotation of 90, 180 and 270 degrees. Terminals
may be spaced (o best suil the mounting conditions,
specily by pasition number as Indicated under Outline
Dimensions on the nside of this bullegin

The Type 465 thermoslatis available with only a thermal
off, There & no machamcal ofl leature avalablewith (his
conirol bacause ol 11s size. A thermal off 15 a low lem-
peralure, e low ennugh o thal the contacls do not
Close in the low position when cooled (0. —31°F, This is
acoeptable o UL in place of a positive ofl on space
heatars, hot-plates and simitar applications. THis las-
ture does nat add o the cost of the control-and can be
Fullt inte almost any control except those having an
angular retation of 80°. For unils reguinng a mechanical

olf, we suggest the Type 444 (hermoslal as shown an
Bullztin 444

Principle

Currant flows from terminal (1) 1o terminal (2) through
the contact spnnas (3) and contacts (4). The bimetal (5)
carries no current. It is in direct contact with the mouni-
ing bushing (6) used in the surface mounting applica-
tions and responds rapidly to changes in surface
temperature. As a resull of 1hs electncal indepen-
dence; it responds mainly o lemperatures of the device
or to temperatures of the air surrcunding the bimatal
eliminating false oychng of Me-shoreaning “jitters” In
the case of a thermostal opening on lemperalure nse,
e bimetal strip moves upward. There s a fnction
moverment of the insulated pin {7y against the biada and
this, combined with the fact that it has to overcome
contact blade pressure, glives [he tharmostat a positive
aclion with a clean make snd break, Contacts cloge
again when the temparaiure drops to a point where the
downward force of the contact spring overcomes the
bimetal pressure and friction. When the thermaostat
closes on temparature rise, (he Dimeatal moves down-
ward, thus Clearance must be provided below imetal
(5) and insulglar (7)

With standard threads, the adusting stermn s rotated
clockwise for higher temperature in Gpen on fnse con-
structon

GENERAL DATA
Mounting

The easies! way 1o maunt the thermaostat 15 by means of
a Mo §-32 screw through the bole in the thermosial into
the surdace on which the thermostat 1= mounted. 11 s
recommeandad wilh this mounting thal the lorgue
applied fo the #6 sorew does nol exceed 12 inch
pounds. On special orders, this bole gan ba furnished
with ingide (hreads (Item C), at slight additional cos!
For air heaters, and fan applications in panicular, the
nozele mounting (Mem X) i desirable, with bushings
having a ¥-24 thread

4865
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GEMNERAL DATA (con't.)

Calibration

Type 465 thermostals are precahbrated o open the
contacts or 1o close the contacts (as specified), when
the bimstal s al & predetermined temperature. With a
range af trom 80° to 200°F., limits.of = 10°F. are used
With a range of lrom 201" 1o 400°F., limits are = 15°F
401% to 450°F , + 20 451° 10 560°F., =25°F. Thera s
an extracharge for a calibration below 80°F. Customars
checking calibrating tolerances should use limits of
approximately += 4% greater than specilied above, 10
allow for ditference between methods in calibration as
well as instrumentation

Construction
_ PART  MATERIAL
Terminzls 1&2 Plated Sieal
_Contact Leaf 3 OSlamless Hesl 000
_Contacts 4  Silvar Alloy Or Fing Siver
Thermal Element 5§ Bimetal
Insul Washers 6 Ceramic i
Insul. Fin 7 Ceramic =
Aciuator B Geramic =
Bushing Plated Stasl —
Base Plaie 10 Platad Steel —
Adj, Stem 11 Piated Steel
1) /@
A
7
®\ ¥
' ——{ 4
2

‘R

Electrical Ratings
Temparsiures —
Typas 465-1 through -499 Maximum calibrated
termperature of 550 F (288 C)
Types 465-500 through -698 — Maximum calibrated
temperature of 450 F (232 C)
Elecincal — U.L. Raling File No. E-23581
Types 465-1 through -499
120 v ac, noninductive, 13.75 amp
120 v ac, 4.5 FLA, 20 LRA
120 v ge, pilot duty, 125 va
Types 465-500 through -699
120 v ac, B amp, noninductive

TYPE 465 Miniature Bimetal Stri
Adjustable and Non-Adjustable Styles (cont’d.)

Thermostats

T MAX | NO.OF
C.5.A TEMF. CYCLES
TYPE SUFFIX FiLE [} X
| WO DESIGHATION HO, s
| ag5 Twd39 | 12619 | 550 100
1 Elm_ﬂﬁm
| NON-IHDUCTIVE .. INDUCTIVE | PILOTOUTY |
| AMPE | WOLTE FLA (LA | WOLVE | VA | WoL¥G |
0 120 45 20 120 125 120
& | 240 —

Stop Lugs and Stop Bushings

Maost of the constructions shown on Bulletin 444, Type
444, can be used on the Type 465 if standards are not
practical. Contact factory before reguesting non-
standard

SAMPLES AND ORDERING INFORMATION

Essex Controls welcomes the opportunily to work with
you to develop thermostate controls designed specifi-
cally for your product, The facilities of our laboratary ara
available o you for application or checking 1o UL
standards, if you'will send or bring your appliance o us.

If the inttial application work if Is freguenlly more satis-
factory 1o order first a dummy assembly of the Iype
required equippaed with a thermocouple attached to the
imetal which can be used 1o expiore the besl location
tar the thermostat and arrivie at the operating tempeara-
fure required as the tempearature 15 vaned manualiy
Specify whathar couple should be iran caonstantan ar
copper constantan

A description of the Appliance giving (1) lead inductive
or resistive, (2) opergting temperature with maximuim
tolerance that can be allowed, (3) terminal 1ypes and
location (4) angular and thermmal ranoe (%) adjusting
stemn height. (6) method of mounting (7) probabla vol-
ume. (B) any detrimantal environmental conditions
should accompany requests for samples. Use of our
application data sheet makes sure complete informa-
ton 15 includad

Drawings and illusirations are for general information
only. Part numbers, completely identitying the desired
urit will be turnished on requast for incorporation Nta
specifications. Before 10als or other eguipment are ofr-
dered, cerilied and dimensioned prnts should be ob-
tained from the factony.

Falnl
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TYPE 465 Miniature Bimetal Strip Thermostats
Adjustable and Non-Adjustable Styles (cont'd.)

OUTLINE DIMENSIONS

TERMINALS MWAY BE LOCATED
BETWEEN POSITIONS 2.6 @
STANDARD POSITIONS ARE
NUMBERED

EEE ] -
— _—:
¢ — e
n[gE - i ;
J”ﬁ MOZZLE MOUNTED
820

250
ITEM 55 " I' B.35mm

APPROM, 144/ 3,653 D HOLE
FOR "6 WMTG. SCREW

"5.32 THREAD

P A AW,
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Type 471Temperature Probe

APPLICATION DATA

Thae Type 471 Temperature Frobe is designed lor opean-
ing ar closing an electncal circull on & nse in lempera-
ture. It can be used as a limit cantrol or to prove pilat or
main burner ignition in gas heating equpmeant. Typical
applications include crop dryers, heaters and vent
dampers. Withstanding high ambient temperalures yel
able 1o provide thermastatic contral 81 low lempera-
tures are charactenstic ot this control

Standard operating temperaiures are from 170°F 1o
TO0FF — consult tactory tor temperatures outside these
limits. & SPST design is availlable for opaning or far
closing a circuil on lemperature rise. Note; An anti
vibralion spring is necessary where the contral will be
subjected to vibration.

ENGINEERING DATA

Standard probe lengths (“A" Dimension) are 133",
23" and 3" e with a 3he" diameter tube. Forother tube
lengths, refer to the factory. FOR BEST PERFORM-
AMCE, FLAME SHOULD IMPINGE ON THE PROBE AT
LEAST 34" FROM THE TIP. A ceramic terminal cap
providing complete insulation of the terminals 15 availa-
ble If required for your application

NOTE: When cerarmic lerminal cap is specitied, "
quick connect terminals must be used.

Electrical Ratings

Bagause ralings may be increased or decreased
depending upon the type of circuit incorporated for
the femparalure probe, ratings should be reviewed
with the factory. UL and AGA listed lar 100,000
cycles:

AGA Repor 20-181

1amp @ 12, 24 and 120 VAC
U L. File MH 7872

1 amp @ 120 VAC noninductive

Range and Tolerance

Although the Essex Type 471 Temperature Probe
can withatand tlemperatures of 1400°F and the body
750°F, the maximum calibration temperature is
TOO'F. The adjusting screw is locked tight after
calipration. The Frobe is calibrated at the factory to
these olerances:

| Tempersiure Range Minimum Tolerance
| 170°F- 800°F = 25°F
€01°F - YOU°F = S5O°F

471

F. W |




Type 471 Temperature Probe (cont'd.)

GENERAL DATA
Samples and Ordering Information

Submit the follgwing informalion when requesting ssm

ples and guotantons: cureent vltage, ype. cycia lite,

ambnenl temperatures of the grobe and body, the “A

OUTLINE DIMENSIONS

auantily

and/ior '8 length dimensions
yearhy walums

nrobable

CERAMIC
TERMINAL CAP
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TYPE 495 2 inch “International”
Standard Construction Disc Thermostats

APPLICATION DATA

Essex Type 485 general purpose tamperalure contrals
are an Essex Standard Construction Themostat which
meet “international’ requirements The controlincorpo-
rates a bimatal dise lor snap action, positive and instan-
tanequs apaning or closing eledtnc circulls

Typical applcahons are a8 a tempearature mitar in
glectronic equipment, waler heaters, mofors, iumble
dryers, microwave ovens, copy machines. cotfee mak-
grs and other table top apphances.

The standard unit 15 small n size, and available with
enclosed disec. Terminals and mountmg brackels are
available as lllustrated in e Oulline Dimensions s8c
o Below

ENGINEERING DATA

Onily the dige reacts to the temperature of the contiolled
device ar medium surrounding the dise becausa he
thermaostat 15 thermally and electrically insulated from
the current carmying parts of the davice

This Teature plus the positive and instantaneous disc
action eliminates chattenng, false cycling and electri-
cal inferference with radio and TV reception. Wiping
confacis help assure long lile. The thermostat is
mechanically enclosed m atamper-proot plastic case

Another construction feature is the terminal nve! sleeve
which maintans positive spacing bélwean each fermi-
mal and contact as spacified by European regulatary
agencies

ELECTRICAL RATING

Ragistive 10 Amps, Inductive 2.9 Amps a1 240 VAC
Product-recognized by thess regulatory agencies: LLL
MHEBED; BEI (England) 4272 DHO/A537 OHD, SEMKO
{Sweden) 43-580811_ VDE (Germany) 6431-451-1

Temperature Ranges & Tolerances

_ RANGE _TOLERANCE OPEN" _ TOLERANCE CLOSE' DIFFERENTIAL"
B0-180°F + KF = Tk 15:29°F
181-230°F = ‘B + B'F A0-39°F
_231-300°F : TF £11°F 40-60°F
_ 301-360°F =10°F +20°F | B1-80°F

"Dittergntial is the difference between opening end closing lamparature of tha thermostat

“*To aliow for differances betwean methods and equipmant, customers should inspect to limits approximately 1 te 29 greater than

specified above

49550C




TYPE 495 %2 inch “International”
Standard Construction Disc Thermostats (cont'd.)

OUTLINE DIMENSIONS
485-1

a95-4
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Mote: Optional termingl and mounting brackets, shown in Type 430
produet [terature; & avaiabie for the Type 495
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APPLICATION DATA

Low cost ESSEX Direct Acting Fixed Setting Controls
have sarved in the field successiully for saveral years in
ftame sensing and limit applications. Typical applica-
tions are: Bake limita In ovens, limits for high power
burmers on glass top ranges, pilot flame swilches
commercial cooking equipmeant, plus numerous other
applications.

| Underwriters laboratones components listings
A File 23581, Guide XAPX2 — Temperatura Indicat-
ing and Regulating Equipment:
1. Appliance temperature limiting controls:
Modals 101, 102, 103, 111, 112, 113, 1101,
1102, 1111, 1112 with suffix |etters,
Models 201, 202, 203, 1201, 1202 with 2 suffix
latters
Mode! 603 with suftix leiter.
2. Waler heater caniral, lemperature regulating
Models 1681, 162, 163, 1161, 1162 with suffix
letters
Models 261, 262, 263, 1261, 1262 with 2 suffix
lettars.

TYPE 351 Fixed-setting Thermos’

ENGINEERING DATA

The Model 603 1s a fixed setting thermostat that incor-
porates a precigion switch with a direct acting Essex
Hydrastat™ Direct Acting means fewer partsand thera-
fore lower cost than a Lever Action Model 103 fixed
setting thermostat. Direct Acting alse means wider dif-
ferentials and calibration tolerances fo the design an-
gingar.

AGENCY APPROVAL DATA — TYPES 351 AND 352

3. Water heatar ~~—=-=' *- rature lmiting:

Models 16
Maodels 26
B .File MHBEA3, C — Controls, Limit;
Model 106 stlar
Model 206 afters

Model 603 with 1 sumx ielter
Il Canadian Standards Association
A File 20981, Guide 400-E-0, Class 4823 — Temp:
erature indicating and regulating eguipmant
1. Appliance Controls:
Maodel 101, 102, 103, 106 with 1 suffix letter

Mote: Suffix letlers indicate switch types

Fsl=]




Model 101
Knob Adjustmeni

Model 103

TYPE 351 Adjustable and Fixed
Setting Thermostats

APPLICATION DATA

An Esgex Hydrastat™ operates a precision singla pola
double throw switch via a lever for close tolerance
narrow differential switching capability, Both adjusta-
ble or fixad setting modals are available. Features: The
Model 102 scresvdriver adjustment and front connect
terminals |s perfect for speed fryers, vanding
machines, coffes makers or sandwich toasters. The
knob adjustment on the Model 1071 offers a low cost
method o maintain desired temperatures within a nar-
row band for applications such as convectlion ovens,
chartorollers, grills, eleatrc loasters and ovens. Model
103 fixed setting lype Is ideal whara narrow differantial
| close tolerance control is necessary

The ESSEX Energy HEQUIAIOT IS 8 OEVICE sl eyueacss
thie enargy output of the unil being controlied by limiting
tha amount of time that powear is applied to the unit. A
resislor sized according fto the input voltage (up to
4B0V) provides the heat to the Hydrastat™ which oper
ates a snap action swilch, The switch then cycles the
device according 1o the adjustment satting which regu-
lates from "off’ o one hundred percent time “on’”
£ssex offers the only device of its kind that can be used
an any rating up 1o 30 amps. Because the life of an
Energy Regulator increases proportionally according

1o its getting a life expectancy of up to 3 timas langer
than davices with lesser ratings has been experenced.

ENGINEERING DATA

A variety of switch and Hydrastal combinations are
available offering you great versatility, For outdoor or
gxireme ambient siluations, cantrol boxes are avall-
gble. Ambiant compengated parts can also ba
specified, Optonal rear connected terminals provide
the same versalility and dependability as the conven-
lional front mount

ORDERING DATA

Order Essex Hydrastat remote sensing thermostats by
specilying
Application
Current and Vollage
Inductive or resistive
AC or DC
Maximum temperature ambient
Control swilch
Capillary
Bulb
Temperature t0 be controilled
Rising
Falling
Rate of temperature change
Oft required
Termination
SCrew
fquick connect
Dimensional parameters

OFF 60-110 'OFF 200-400
OFF 75-250 *200-550
*100-210 OFF 1-10 Colder

“fvailable with or without " OFF"

Fixed Setting

FaTal
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Model 102
Screwdriver
Adjustment

Setting Thermostats

APPLICATION DATA

An Essex Hydrastat™ operates a pregision single pole
double throw switch via a lever lor alose toleranca
narrow differential switching capability. Both adjusia-
ble ar fixed satting models are available. Fealures: The
Model 102 screwdriver adjustment and front connect
terminais is pertect for speed fryers, vending
machines, colfee makers or sandwich toasters. The
knob adjustment on the Model 101 offers a low cost
mathod to maintain desired temperatures within a nar-
row band for apphcations such as convecton avens,
charbrailers, grils, electric toasters and ovens. Modal
103 flixed setting type is ideal where narrow differential
close tolerance control is necessary,

Maodel 107

ﬂ\\ /r Knob Adjustment

TYPE 351 Adjustable and Fixed ﬂ

ENGINEERING DATA

A variety of swilch and Hydrastal combinations are
available ofiering you greal versatility. For ouldoor oF
exireme ambien! situations, control boxes are avail-
able. Ambient compensated parts can also be
gpecified. Optional rear connected terminals provide
the same versatility and dependavility as the conven-
tional front mount.

ORDERING DATA

Order Essex Hydrastat remole sensing thermostats by
specitying:
Application
Current and Voltages
Inductive or resistive
AC or DC
Maximum tempearature ambient
Cantrol switch
Capillary
Bulb
Temperature to be controlled
Rising
Falling
Rate of temperature change
Off required
Termination
sCrew
quick connact
Dimensional parameters

|_ ~OFF B0-110 [ oFF 200400
| OFF 75-250  *200-550
| *100-210 |  OFF 1-10 Coildet

*Available with of without " OFF"




ESSEX-
Remote
Sensing
Themostats
[ ]

Model 101

TYPE 351 with Differential Reducer-Special Control

APPLICATION DATA OUTLINE DIMENSIONS
The differential Reducer (or Anticipator) 15 recoms-
mended for precision apphcations where constant,
ciosely regulated temperatures are desjred, Thase in-
clude lab ovens, oil baths and commercial cooking
apphances — like ovens and gnddies whera Canstant

temperature is vital for achieving consistent quality ol ﬁ
fond. T
Featuras: This ocplonal device provides a low-cost

method far maintaming desired temperalures within a |
riarrow range. When used with ESSEX thermuoastals, it R =
will maintain the sat temperatura with the accuracy of las
vEry expansive conlrols

-+ P iEb

ENGINEERING DATA !

The ESSEX Differential Reducer (Anficipator) is suitable
for high temperatures up to 1050°F The unitconsistofa
small auxiliary bulb in the hydraulic slement gysiam
surrounded by a low-watlage resislor. The resistor s
connecled in parallel with fhe main haating load and
acts lo shut off the thermostat before the main bulb.
When the thermaostat is shut off, the small bulk cools
faster than the main bulb. This achoen assists in turning
on the thermosiat sooner. Tha thermostat thergtore cy-
cles more often which results in.a more namow con-
trolled temperature swing. Anticipator resistors should
bie specifiad for the heater operating voltage and are
avallable lor 120, 230 or 480 volt applications,

a2
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Model 1101

TYPE 351
Energy Regulator/Infinite Control-Special Control

APPLICATION DATA OUTLINE DIMENSIONS

The ESSEX Energy Hegulatar is designed for conven-
ient use on all wattages, One control can be stocked lor
difterent voltage applications. Changes in operating
voltage can be made by simply changing the resistor
Typical applications include commercial appliances,
heavy-duly aleciric-teal controls, electnc charcoal
brotlers. ovens-and ranges and corm poppers

| e
ENGINEERING DATA 1 J

The ESSEX Energy Regulator 15 a davice that regulates

the energy oulput of the unit being controlled by limiting

the amount af time that power is applied (o the unit. A E
resistor sized according 10 the input vollage (up 10

480V) provides the heal fo the Hydrastal™ which oper-

Aies a snap action awilch. The switch then cycles the

davice according tothe adjustment sethng which regu- =
lates from “off” o one hundred percent time “on”

Essix offars the only device of its kind that can be used

on any raling up to 30 amps. Because the life of an
Enargy Regulator increases proporionally according

o 15 setiing a life expectancy of up to 3 times longer

than devices with lesser ratings has beenexperisnced

~aE 351ER




ESSEX-
Remote
Sensing
Themostats
&

s S =

TYPE 352 Dual Electric Thermostats

APPLICATION DATA
Two-step heating of cooiing contrgl. Upon starting, Ezzox Dual Electnc Thammostats feature these design
both switches are on. When the selling is approached, advanteges:

one swiich shuts off. The other switch remains on until

« 2 5P0T lion switnhe
thie satting & reached, then it eycles alone 10 maintair £ ShEy en Qrtars owiene

the setting. This is desirable for last recovery and re- = Switches can be calibrated lo snap at approximalely
duced overshoot the' same time or at different temperatures.
Combination heating gnd cooling. Both heater and & any combination o swilches can be used. High
cooler can ba controlled from one thermostal without temparaturn switchias which withstand 250°F am-
the: need of selector swilchas: bients are available as are sealed 15 amp and 22
Combination thermostat. With cyeling switch and hand Mg SWitch versions

resel swileh, 1he manual reset can be adjusted o rip at # Hear connected tarminals are avallable as an option
a lemperature above the cycling switch 10 prevent ex- (series 1200 Eleciric Thermostal) providing the same
ceading the sstting versatility and dependability as the conventional
Coambination fan and il control frant mount model,

Threg-phase confrof

Double-ine break. Break both sides of a ling whera OUTLINE DIMENSIONS

required by local codes

Adjustable wide differential operation

Under certain conditions of splitting the load,
capacihes are avallable up o 50 amps

Features: Thres ypes are avalable: with knob adjust-
ment, screwdnver adjustment or fixed setting. Two pre-

cision snap action switchas controlled by a single ad- ‘ ' |
justment L 3% | 4 14 oA
[ 4— zl?tﬁ

ENGINEERING DATA

Essex Series 200 is built upon the lime proven accuracy ——Te y
anddependabiiityof the Hydrastal™ Twoprecisionsnap

action swilches (controlled in one unit by a single ad-
justment} can be arranged 1o trip al appraximately the . =
sama time or separately at a pradetermined differential T_ & @ ]
within the units' temperature range 1%

For either commercial or domestic applications. this J_ —'_} (CT}W |

model is available In a choige of ratings, 1emperature

ranges, methods of adjustment — including a marnual ; L = f_'{ //

reset ocontrod — and diaphragm styles

T



ESSEX-

Remote Sensing

Pressure Switch
L

TYPE 353 HP and LP
PRESSURE SWITCH

APPLICATION DATA

Essiex Pressure Swilch, the low-cost pressure switch for
fixed settings 15-500 psi, i5 a fixed setting switch with
narmally closed contacts. The contacts open when the
cutout pressure of the medium being controlled is met
orexcesded in apressure falling mode for low pressure
(LF) models ora prassurerising mode for high pressure
(HP) models

Available In fixed settings for any pressure, 1510 500
psi,, it is ideal for air conditioning and commerclal re-
Irigeration compressorsand systems, as well as gas;
iguid and numerous other pressure control applica-
tiong that require dependability &t competitiva prices
Features: Available in Three basic types;

(1) LP Series — 15 PS5l Mib, (2) HP Series — 500 P3|
Max, (3) Dual Series— Combined LP and HP an Lini-
versal Mounting Bracket

ENGINEERING DATA

& Elecirical ralings from pilot duty 125VAC o 25A
480Y; 1 hp 120V, 2 hp 240V

* Choice of cycling switch ar manial re-sel

# Standard 093" copper tubing in lengths fo your
spacitications

o W00 flare filking available

&+ 100% stainless steel pressure power elamen! availa-
ble lar use with-ammaonia and other comosive gases
ar liquids

& Approved at 2500 psi withou! ruptuning

Fe.1
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ESSEX-
Remote
Sensing

_Thermostaj:s

TYPE 353 HP and LP
PRESSURE SWITCH (con't)

GENERAL DATA
ORDERING INSTRUCTIONS

Whean ordaring please specity the following! 4. Manual or Automatic Resel

{  Application Snap Action Switch

2 Current and Voltage & Pressure 1o be Confrolied
Inductive or Resistive A. Hising
AC ar DC B. Falling

3 Maximum Temperalure Ambient 6 Termination— scraw or guick cannect
Control Switch 7. Dimensional Parameters

L. Component Lising

Refrigeration Controllers
E40404
Guide #50FY2

OUTLINE DIMENSIONS

- Faanl Bullos [whan used)

{E P,
Mig St T
ST b
20718 | i
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ESSEX-
Remote
Sensing

& Thenmstats

TYPE 368 Hydrastat™

APPLICATION DATA

Whian you consider the versatile Essex Hydrastal
powar contral tor your application, design freedom is
maximized by the variety of available options, Spacily
the Essex Hydrastal where movement in response o
femperature changa is required

Features: Temparaiure sensing range from 20°F o
1500°F; ternperalure senging in exirame environmenis,
When applied to Eszex Type 351 or 352 Remole Sens-
ing Thermostats offer switching capability up to 2 pole
double throw, fixed setfing and knob control or scréw-
driver adjustments; narrow differential and arergy reg-
ulating controls available; front or rear mounting; LIL
AGA, C5.4 listed up to 30 Amps P40 volis — 25 Amps
af-480 volls

ENGINEERING DATA

By considering the relationship between the reguired
bulb dimensions and the desired lemperature range
the appropriate Essex Hydrastat can be specified. Only
the length of the diameter of the bull can be a fixed
specification. One of these dimensions mus! remain
open becausa it will vary according to the movamant
necessary at the operating temperature

Frobe units consisting of a bulb attached 1o the dia-
phragm assembly are also available for more direct
sensing apphcations, Capillary lenath can be specilied
for remote temperature sensing

OUTLINE DIMENSIONS
i
B __r_nmmnm_w

A

i’ Tha Essex Hydrastat
" Is a device that
converls lemperalure
change Into hydraulic
maotlon,

GENERAL DATA

Test the Hydrastat's versatility. Send the specifications
oitlingd below as thoy relate o your application

Mormal operating range

Maximum lemperdlure

Minimum temperaline

Capillary malenal Copper or Stainless Steel

Buip material: Copper or Stamless Steel

Capillary length — cimension “A" below. Standard
zizes gvallable are 058" 078" 093"

Cup digmeler — dimension “E” below. The maximum
Iraviel and maximum external load are specified

Maximum
Cup Dismster Maximum Travel External Load

54" 020" ¥

W 045"  20#
3 g a0 154

voaur application, a skeich should be madd giving

e Az the amtachments will vary in design because of
‘ the design mquired for your specilio neods.

4= “D" max . D

e

o)

|
|
l ¥
I
|
|

Lo / S

a7
/ nPF'ner CAP LENGTH

Capillary can come aut of =slud from side
as shown or from the bottom as dashed.

»

e
MAX. LENGTH

A
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