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GENERAL
Misuse of this product may cause explosion and per-
sonal injury.  These instructions must be thoroughly 
read and understood before unit is installed.

This equipment is suitable for use in Class I, Divisions 1 
& 2, Groups B, C and D; Class II, Divisions 1 & 2, Groups E, 
f and G; class III; or non-hazardous locations only.

This equipment is atex certified for equipment catego-
ry 2.  Suitable for appropriate use in gas zone 1 & dust 
zone 21 applications.

	 0539 DEMKO 03 ATEX 0305048

	  II 2 G EEx d IIC T6
	  II 2 D T+ 85 °C
	 -40 °C ≤ Tamb. ≤ + 71°C, IP66 

These products do not have any field replaceable 
parts. Any substitution of components may impair suit-
ability for Class I, Division 1.

To prevent ignition of hazardous atmospheres, discon-
nect supply circuits before opening.  keep cover tight 
while circuits alive.

Local Mount Types B121, B122, C120 (Immersion Stem)
The 120 Series temperature switch utilizes a liquid filled sensing stem 
which expands or contracts against a bellows to detect a temperature 
change.  The response at a pre-determined set point(s), actuates or 
deactuates a SPDT, dual SPDT, or DPDT snap-acting microswitch(es), 
converting the temperature signal into an electronic signal.  Control set 
point(s) may be varied by turning the adjustment hex (C120) or the exter-
nal knob(s) and pointer(s) (B121, B122) according to the procedures 
outlined (see Part II– Adjustments).

Remote Mount Types E121, E122, F120 (Bulb & Capillary)
Remote Mount & Indicating Temperature Types 820E, 822E (Bulb 
& Capillary)
The 120 Series temperature switch and control utilizes a liquid filled sens-
ing bulb which hydraulically transmits temperature change to a bellows.  
The response at a pre-determined set point(s), actuates or deactuates 
a SPDT, dual SPDT or DPDT snap-acting microswitch(es), converting the 
temperature signal into an electronic signal.  Control set point(s) may be 
varied by turning the adjustment hex (F120) or the external knob(s) and 
pointer(s) (E121, E122, 820E, 822E) according to the procedures outlined 
(see Part II– Adjustments).

MAXIMUM TEMPERATURE:  The highest temperature to which 

a sensing element may be occasionally operated without 
adversely affecting set point calibration and repeat-
ability. Maximum temperature stated in literature and on  
nameplate must never be exceeded, even by surges in 
the system.  Occasional operation of unit up to max.  
temperature is acceptable (e.g., start-up, testing).  Continuous 
operation should be restricted to the designated adjustable 
range.

TOOLS NEEDED  
Screwdriver

Adjustable Wrench to 1 1/2”

  MOUNTING
The connection of the device shall be made by cable 
entries or a stopping box of a flameproof type, certi-
fied eex d iiC.  these accessories shall be threaded into 
the relevant opening(s) of the device, with at least 

5 threads engaged and with at least 8 mm length of thread 
engagement.  these accessories are not included within this 
associated hazardous locations/zone 1 atmospheres approval.

to prevent ignition, seal all conduit runs within 18 
inches of enclosure.

Always hold a wrench on the temperature housing hex 
when mounting unit.  Do not tighten by turning enclo-
sure.  This will damage sensor and weaken solder or 
welded joints.

Install units where shock, vibration and temperature 
fluctuations are minimal. Mount unit to prevent mois-
ture from entering the enclosure.  It is imperative to 

use properly rated explosion-proof sealing fittings for elec-
trical wire entry.  Do not mount unit in ambient temperatures 
lower than -40°F (-40°C) or higher than 160°F (71°C).

*Do not knockout any plugs on Explosion-proof types 
820E or 822E

C120, F120 and 820E, 822E Enclosures are provided with two 3/4” NPT 
electrical conduit openings, one of which is provided with a 3/4” explo-
sion proof plug.  Either of the two electrical conduits could be used during 
installation, as long as the unused one is properly sealed.  The explosion 
proof plug must be properly sealed during product installation. 

Remote mount types E121, E122, F120 temperature controls should be 
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mounted vertically (temperature assembly facing down) or horizontally 
(vent holes facing down).  The conduit connection must be properly sealed 
(potted) for horizontal installation.  Controls may be surface mounted via 
the four 1/4” screw clearance holes on the enclosure or through the use 
of a mounting bracket (See Mounting Dimensions).

Breather Drain Option M450: Types C120, F120   
Mount with breather drain facing down (See Figure 1). The conduit con-
nection must be properly sealed (potted) for this type of  installation.
 
Breather Drain Option M450: Types B121, B122, E121 & E122
Mount in vertical position with temperature assembly and breather drain 
facing down  (See Figure 2).

820E and 822E type units must be surface mounted.  Drill mounting 
holes per Figure 3.

If  a seal fitting is required, install the nipple and the seal fitting prior to 
surface mounting the controller. 

Mounting Bulb and Capillary
Fully immerse the bulb and 6” of capillary in the control zone.  For best 
control it is generally desirable to place the bulb close to the heating or 
cooling source in order to sense temperature fluctuations quickly.  Be sure 
to locate the bulb so it will not be exposed to temperature beyond the 
instruments range limits.

Avoid bending or coiling the capillary tube tighter than 1/2” radius. 
Exercise caution when making bends near the capillary ends. 

If a separable well or union connector is used follow separate instructions 
included with them.

WIRING

supply leadwires must be rated 75°C miniimum copper 
conductor only.

Disconnect all supply circuits before wiring unit. 
Wire units according to national and local electri-
cal codes. Maximum recommended wire size is 14 

AWG.  The recommended tightening torque for field wiring  
terminals is 7 to 17 IN-lbS.

Electrical ratings stated in literature and on name-
plates must not be exceeded—overload on a switch 
can cause failure on the first cycle.  

To prevent seizure of enclosure cover, DO NOT remove 
lubricant. Threads should also be free of dirt, etc. 

The external grounding terminal is not to be used 
as the primary equipment grounding terminal.  The 
internal grounding terminal shall be used as the 

primary equipment grounding means and the external ground-
ing terminal is only for a supplemental (secondary) grounding 
connection where local authorities permit or require such a 
connection.

Remove cover and wire control according to product configuration (See 
Figure 4).  Wire directly to the terminal block.  An internal grounding ter-
minal is located near the right-hand conduit opening inside the enclosure.  
Replace cover and hand tighten to fully engage cover O-ring.

TOOLS NEEDED  
3/16” Open End Wrench (2)

1/4” Open End Wrench
5/64” Allen Wrench

5/16” Open End Wrench (2 required for 822E only)

Figure 1:  Types C120, F120 Figure 2:  Types B121, B122, E121, E122

Figure 3:  820E, 822E Mounting

Clearance for 1/4 screw (4) places

Figure 4

Use 75°C copper conductors only. 
Recommended tightening torque for 
field wiring terminals is 7-17 in-lbs.
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Part II - Adjustments 
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by an amount greater than the difference between the switch settings by 
moving the actuating lever upward with a finger or a tool simulating ther-
mal assembly movement. Connect test lights to indicate switch operation 
or listen for the individual switch clicks.

The set point of  switch #1 is determined by the red Adjustment Pointer. 
The set point of  switch #2 may be adjusted by up to 25% of  the range 
span below the switch #1 set point by turning adjustment “D” in (clock-
wise).  See Figure 4. The set point of  switch #2 should not be above that 
of  switch #1.

To align switch #1 to the Adjustment Pointer, loosen adjustment “A” and 
set the Adjustment Pointer to the scale, then re-tighten adjustment “A”.

Note: Indicating Pointer Deflection (820E, 822E): The indicating pointers 
will read slightly low when the bulb temperature is 15° above the control-
ler setting. This deflection is normal and repeatable (approximately 0.5% 
of  scale range on single switch models) and is due to the transference of  
the switching mechanism load to the thermal system. It can be measured 
by moving the setting pointer from the high to the low end of  the scale 
and observing the resultant indicating pointer deflection.

Note: Indicating Pointer Adjustment (820E, 822E): Use an accurate test 
thermometer such as a thermocouple with its probe mounted directly to 
the center of  the sensing bulb. Before making any adjustments, allow pro-
cess temperature to stabilize; i.e., successive on-off  cycles repeated. 

Correct any difference between the Indicating Pointer and the test ther-
mometer by holding the compensator with a 5/16” wrench while turning 
the zero adjustment “C” on the thermal assembly with a second 5/16” 
wrench, per Figure 6 until the brown Indicating Pointer reads the same 
as the test thermometer. Turning clockwise lowers indicated reading. 
Compare the process temperature with the set point Adjustment Pointer. 
Loosen adjustment screw “A” to align set point Adjustment Pointer with the 
Indicating Pointer. Re-tighten screw “A”.

Correction of Capillary
If  the length of  capillary immersed in the process differs from the amount 
immersed (6”, see Mounting Bulb & Capillary in Part I - Installation) at 
the factory calibration bath, a calibration shift will occur. The error may be 
corrected as follows:

Move set pointer to the highest temperature setting. Note indicating scale 
reading with the head and sensor at room temperature. Loosen the two 
thermal assembly mounting screws. Re-position the housing index against 
the calibration on the instrument case (or skeleton casting) at a rate of  1 
division line per capillary length listed in the following column. Move to the 
left if  capillary is to be added to the process, or to the right if  capillary is 
to be removed from process. 

AFTER COMPLETING ADJUSTMENTS ON ALL 120 SERIES 
TEMPERATURE CONTROLS, BE SURE TO RE-INSTALL 
ADJUSTMENT COVER.  DO NOT OVER TIGHTEN COVER SCREWS. 

NOTE:  For  set point adjustments and recalibration, connect control to a 
calibrated temperature source and stabilize unit.

NOTE: Type 822E has a single knob and pointer for both switches. Both 
switches are standardly, factory set together within 5% of  the dial range. 
Turning the knob positions both switches simultaneously, maintaining a 
constant separation between them. 

Replace cover and adjustment knob if  removed  during installation. 
Controller is ready for operation. Turn setting pointer to desired  
control temperature and star t up the process. To suit par-
t icular process condit ions or for greater control ler accura-
cy it may be desirable to make slight alterations to the set point or  
indicator reading. Procedures for making these adjustments are described 
below.

Types C120, F120 
Note: Adjust set point by holding plunger with 3/16” open end wrench 
and turning the calibrating screw with another 3/16” open end wrench 
(see figure 5). Turn clockwise (in) to increase or counter-clockwise (out) 
to decrease setting. 

Type  B121 and E121
Adjust set point by turning external knob and pointer to desired setting on 
scale.  

Type  B122 and E122
Individual switches may be set together or apart up to 100% of  range.  
When not set together, the front (low) switch cannot be set higher than the 
rear (high) switch.  Turning external knobs will increase or decrease each 
switch setting independently.

Type E122P	
Individual switches may be set together or apart by up to 60% of  range.  
The front switch is set by turning the internal calibrating screw to the right 
for lower set point and turning to the left for higher set point.  When not 
set together, the front switch cannot be set higher than the rear switch.  
Turning the external knob will increase or decrease each switch setting 
simultaneously without disturbing their relationship. 

NOTE: Prior to making any controller adjustments, the cover and adjust-
ment knobs should be removed. When adjustments are completed, all 
applicable parts should be replaced. 

NOTE: The adjustment knob slides off  adjustment shaft for the 820E & 
822E. Be sure to replace gasket when re-assembling. 

Type 820E
Move the set point Adjustment Pointer up scale beyond the brown Indicating 
Pointer. This permits checking the set point by moving the lever arm upward 
with a finger or tool simulating thermal assembly movement. Connect test 
lights to indicate switch operation or listen for the switch to click. Loosen 
adjustment “A” and move the Adjustment Pointer until it agrees with the 
Indicating Pointer. When the switch clicks re-tighten the screw.

Type 822E
Remove the explosion-proof  die-cast cover to permit access to the switch-
es. Move the Adjustment Pointer up scale beyond the Indicating Pointer

Adjustment Procedure 
for C120/F120

Figure 5

Figure 6:  Indicating 
Enclosure Internals

Type E121, E122, F120
Models 1BS-8BS
Remote Mount 
Temperature Assembly

Type B121, B122, C120
Models 120-121
Direct Mount
Temperature Assembly
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RECOMMENDED PRACTICES AND WARNINGS 

United Electric Controls Company recommends careful consideration of 
the following factors when specifying and installing UE pressure and tem-
perature units. Before installing a unit, the Installation and Maintenance 
instructions provided with unit must be read and understood. 

•	 To avoid damaging unit, proof pressure and maximum temperature 
limits stated in literature and on nameplates must never be exceeded, 
even by surges in the system. Operation of the unit up to maximum 
pressure or temperature is acceptable on a limited basis (e.g., start-up, 
testing) but continuous operation must be restricted to the designated 
adjustable range. Excessive cycling at maximum pressure or tempera-
ture limits could reduce sensor life.

•	 A back-up unit is necessary for applications where damage to a 
primary unit could endanger life, limb or property. A high or low 
limit switch is necessary for applications where a dangerous runaway 
condition could result.

•	 The adjustable range must be selected so that incorrect, inadvertent 
or malicious setting at any range point cannot result in an unsafe 
system  condition.  

•	 Install unit where shock, vibration and ambient temperature fluc-
tuations will not damage unit or affect operation. Orient unit so that 
moisture does not enter the enclosure via the electrical connection. 
When appropriate, this entry point should be sealed to prevent mois-
ture entry.

•	 Unit must not be altered or modified after shipment. Consult UE if 
modification is necessary.  

•	 Monitor operation to observe warning signs of possible damage to 
unit, such as drift in set point or faulty display.  Check unit immedi-
ately.

•	 Preventative maintenance and periodic testing is necessary for criti-
cal applications where damage could endanger property or  person-
nel.

•	 For all applications, a factory set unit should be tested before use.
•	 Electrical ratings stated in literature and on nameplate must not be 

exceeded. Overload on a switch can cause damage, even on the first 
cycle.  Wire unit according to local and national electrical codes, 
using wire size recommended in installation sheet.

•	 Do not mount unit in ambient temp. exceeding published limits.

LIMITED WARRANTY

Seller warrants that the product hereby purchased is, upon delivery, free 
from defects in material and workmanship and that any such product 
which is found to be defective in such workmanship or material will be 
repaired or replaced by Seller (Ex-works, Factory, Watertown, Massachusetts. 
INCOTERMS); provided, however, that this warranty applies only to equip-
ment found to be so defective within a period of 24 months from the 
date of manufacture by the Seller.  Seller shall not be obligated under this 
warranty for alleged defects which examination discloses are due to tam-
pering, misuse, neglect, improper storage, and in any case where products 
are disassembled by anyone other than authorized Seller’s representatives. 
EXCEPT FOR THE LIMITED WARRANTY OF REPAIR AND REPLACEMENT 
STATED ABOVE, SELLER DISCLAIMS ALL WARRANTIES WHATSOEVER 
WITH RESPECT TO THE PRODUCT, INCLUDING ALL IMPLIED WARRANTIES 
OF MERCHANTABILITY OR FITNESS FOR ANY PARTICULAR PURPOSE. 

Limitation OF Seller’s Liability

Seller’s liability to Buyer for any loss or claim, including liability incurred 
in connection with (i) breach of any warranty whatsoever, expressed or 
implied, (ii) a breach of contract, (iii) a negligent act or acts (or negligent 
failure to act) committed by Seller, or (iv) an act for which strict liability will 
be inputted to seller, is limited to the “limited warranty” of repair and/or 
replacement as so stated in our warranty of product.  In no event shall the 
Seller be liable for any special, indirect, consequential or other damages 
of a like general nature, including, without limitation, loss of profits or 
production, or loss or expenses of any nature incurred by the buyer or any 
third party.

UE specifications subject to change without notice.

U N I T E D  E L E C T R I C  
C O N T R O L S
180 Dexter Avenue, P.O. Box 9143
Watertown, MA  02471-9143   USA
Telephone: 617 926-1000    Fax: 617 926-2568
http://www.ueonline.com

	 Dimension A
Model	I nches 	 mm	NPT
120,121	 9.12	 231,4	I mmersion stem
1BS-8BS	 8.47	 214,8	B ulb & capillary 	

Internal Set Point Adjustment, Types C120, F120

External Set Point Adjustment, Types B121, B122, E121, E122

	 Dimension A
Model	I nches 	 mm	NPT
120,121	 10	 254,0	I mmersion stem
2BS-8BS	 9.3	 237,0	B ulb & capillary
13272, 13322	 10	 254,0	 Immersion stem (Freeze Protection)
13273, 13321	 9.3	 237,0	B ulb & capillary (Heat Tracing)

Type 820E single switch	
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Dimension A
Model	I nches 	 mm

1BS	 3-3/4	 95,3
2BS	 2-7/16	 62,0
3BS	 2-1/8	 54,0
4BS	 6-3/4	 171,5
5BS	 5	 127,0
6BS	 4-1/2	 114,3
7BS	 3	 76,2
8BS	 3-1/4	 82,6Type 822E dual switch	


