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Spence™ T61 Series Pneumatic 
Temperature Controller

Introduction
The T61 Series Temperature Controller is ideal for 
wide ranging, fast changing loads on instantaneous 
heaters and other difficult process applications. The 
cascade principle, normally used only on instrument 
type regulators, is the basis for this design.
T61 Series, used with a properly selected A Series 
Pilot or Control Valve, continuously adjusts a 
pressure regulator to the required heater pressure. 
This action, coupled with the fast response of a 
bimetallic thermostat, gives exceptional results. 
Added convenience and economy results from the 
wide (200°F / 93°C) adjustable range and the low air 
consumption (0.35 cfm / 0.59 m3/h). These controllers 
have adjustable proportional band as well as over 
temperature protection.

Figure 1. T61 Series Pneumatic Temperature Controller

Features
•	 Bimetallic Thermostat for Fast Response

•	 Pinpoint Accuracy

•	 Over temperature Protection
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Specifications
The Specifications section gives some general specifications for the T61 Series pneumatic temperature controller. 
The nameplates give detailed information for a specific controller as built in the factory.

Available Configurations(1)

Type T61: Reverse Acting
Maximum Air Supply

30 psi / 2.07 bar
Maximum Signal Pressure

2 psi / 0.14 bar below supply
Maximum Inlet Pressure(2)

250 psi / 17.2 bar
Maximum Inlet Temperature(2)

400°F / 204°C
Temperature Ranges(2)

50 to 250°F / 10 to 121°C

Mounting
1/2 NPT

Air Connections
1/8 NPT

Air Consumption
Normal: 0.35 SCFM / 0.59 m3/hr
Maximum: 0.70 SCFM / 1.19 m3/hr

Proportional Band Adjustable
1/4 to 2 psi per 1°F / 0.02 to 0.14 bar per 17.2°C

Construction Materials
Body: Bronze
Seal: Viton®

Spool: Brass 
Seat and Spring: Stainless steel
Thermostat bulb: Bronze or stainless steel

Application
Instantaneous Heaters
Process Applications with wide range and fast 
changing loads

Approximate Weight
2-3/4 lbs / 0.68 kg

  1. Reverse Acting is when air control signal decreases as process temperature increases. Direct Acting is when air control signal increases as process temperature increases.
  2. The pressure/temperature limits in this Bulletin or any applicable standard limitation should not be exceeded.

Principle of Operation
When Used with Regulator
The regulator is operated by its initial steam pressure. 
It is normally closed, being held so by initial pressure 
on the disc and by an internal main spring. The 
pressure pilot is actuated by means of an air signal 
applied to its diaphragm. This signal is received from 
the temperature pilot as a result of the temperature 
bulb sensing a drop in temperature from the 
control setting.
When steam is turned on, it flows through the pressure 
pilot (Figure 3) to No. 8B tee. Bleedport No. 4A 
restricts the flow, builds pressure under the diaphragm 
and opens the main valve. Restriction No. 5A steadies 
the operation of the regulator. 
Steam flowing to the heater develops a rising delivery 
pressure which feeds back through the control pipe 
to the pressure pilot diaphragm. As this pressure 
approached a balance with the air pressure signal 
supplied by the temperature pilot, the pressure pilot 
throttles. This, in turn, allows the main valve to assume 
a position to maintain the set temperature.

Installation
Planning
1.	 Locate the regulator in a horizontal pipe. Provide 

a trap ahead of the regulator to prevent water 
hammer and erratic operation. 

2.	 Use a strainer to avoid damaging effects of scale 
and dirt in pipelines to protect the regulator.

3.	 Provide a three valve bypass to facilitate inspection 
of the regulator without interrupting service.

As the temperature at the outlet of the heater increases, 
it causes the T61 Series controller to reduce the loading 
pressure and this, in turn, will cause the pressure 
regulator to modulate the steam flow to the heater.

When Used with Pneumatic 
Control Valve
The T61 Series controller sends a proportional air 
signal from 0 psi / 0 bar to a maximum of 30 psi / 
2.07 bar (not greater than 2 psi / 0.14 bar less than the 
supplied pressure) within a 10 degree span. The pilot 
will increase signal as the temperature falls, which will 
either open or close the control valve, depending upon 
actuator configuration.

2

T61 Series



INITIAL PRESSURE

ANGLE VALVE

GATE 
VALVE

STEAM 
TRAP

QUICK VENT 
AIR VALVE 

AND VACUUM 
BREAKER

INSTANTANEOUS HEATER

F AND T 
STEAM 
TRAP

CONDENSATE

STRAINER

CHECK 
VALVE

FROM 
CIRCULATING PUMP

DRAIN

CHECK 
VALVE

PRESSURE 
RELIEF VALVE

COLD WATER 
SUPPLY

TYPE T61 
TEMPERATURE 

PILOT

HOT WATER 
SERVICE

SAFETY VALVEGATE  
VALVE

GATE  
VALVE CONTROL 

PIPE

STRAINER

TYPE EAT61 
TEMPERATURE 

REGULATOR

Figure 2. T61 Series Typical Installation

Main Valve
1.	 Flush the piping system thoroughly to clear it of 

welding beads, scale, sand, etc. 
2.	 Mount the main valve with diaphragm chamber 

down and arrow on body pointing in the direction 
of flow.

3.	 Mount screwed end valves in unions.

Pilot
1.	 Mount the pilot with the bulb projecting entirely into 

the liquid or air being controlled. 

Note
If the body is not in a horizontal 
position with air gauges on top, loosen 
the set screw on bottom of body 
nearest the bulb and rotate the body to 
horizontal position. 

2.	 Retighten the set screw. 
3.	 Connect a reliable source of clean compressed 

air (not to exceed 32 psi / 2.21 bar) to the inlet of 
the pilot. 

4.	 Set the supply air at 2 psi / 0.14 bar above the 
maximum desired air signal. If air is available at a 
higher pressure, install a pressure reducing valve.

5.	 Connect pilot outlet to 1/4 in. / 6.35 mm tap on top 
of pressure pilot.

Ordering Information
When ordering, complete the ordering guide on this 
page. Refer to the Specifications section on page 2.
Review the description to the right of each 
specification and the information in each referenced 
table or figure. Specify your choice whenever a 
selection is offered.

Ordering Guide
Thermostat Bulb (Select One)
   Bronze
   Stainless steel
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Figure 3. T61 Series Tubing Bends Connection

Figure 4. T61 Series Dimension
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