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CHAPTER 39 1956 Guide

" An electric controlling element is used in several of the common types of

control action. _ .
For two-position control it may simply make and break an electrieal contact, to

start a burner, motor, etc., or to actuate a spgrmgqetum’valve or damper operator.
Another type makes one contact while breaking another and is used to control uni-

directional valve or damper operators. Either type may be used for timed two-posi- .

tion action by the addition of a small resistance heater.

For floating control two contacts are employed, but there is a neutral zoné between
the two contacts where neither is nade. This type is commonly used with reversible
valve or damper operators. :

For proportional control a contact is moved across a potentiometer to vary the volt-

age applied to a relay. The relay controls the operation of a reversible valve or
damper operator and is re-balariced as the cont'rolleg device is positioned. In another
arrangement the controlling element has two contacts and a neutral zone as_de-
scribed for floating control and is re-balanced by a small solenoid which is energized
by a variable voltage feedback from the reversible valve or damper operator which it
positions.
_An electronic controlling element consists of an electronic amplifier and an electric
relay or relays. The amplifier receives the minute electrical signals from the meas-
uring element and amplifies them sufficiently to actuate the relays. The electronic
controlling element may be two-position, floating, or proportional, depending upon
the amplifier and relay arrangement.

A pneumatic controlling element is most often of the proportional-action type but
may also be used for the other types of control action. It may be classified as non-
relay type and relay type. i

A non-relay type of penumatic controlling element is the simplest form and em-
ploys a restricted air supply and a nozzle or control port. The measuring element
varies the opening of the nozzle and the resulting variable pressure is applied to the
controlled device. This type is limited to applications requiring small volumes of
air. .
In & relay-type pneumatic controlling element the relay contains both a supply -
and an exhaust valve usually arranged so.that the exhaust valve must close before
the supply valve opens. Both valves are closed except when the control pressure is
required to change. The variable force for .operating the valves may be supplied
directly by the measuring element or it may be supplied by a diaphragm actuated by
air pressure from a very small nozzle and restrictor arrangement, this air pressure
being varied by the measuring element. In either case the control pressure, operat-
ing on a diaphragm within the relay, produces a force which balances the force pro-
duced by the measuring element.

Pneumatic controllers may be either direct or reverse acting.

A direct-acting controller increases the control air pressure as the controlled vari-
able increases. For example a direct-acting thermostat increases the air pressure
as the temperature increases. .

A reverse-acting controller decreases the control air pressure as the controlled vari-
able increages. A reverse-acting thermostat decreases the air pressure as the tem-
perature increases. .

Indicating and Recording F eatures
Controllers may be of the indicating or recording type.

The non-indicating controller is most common in beating, ventilating, and air con-
ditioning work, and includes all those in which the measuring element does not pro-
vide a visual indication of the value of the controlled variable. 1If an indication 18
desired, a separate thermometer, relative humidity indicator, pressure gauge, etc, 18
required. With room thermostats, for example, a separate thermometer often 15
attached to the cover. .

An indicating controller has a pointer added to the measuring element or attached
to i]t by a linkage so that the value of the controlled variable is indicated on a suitable
scale. .

A recording controller is similar to an indicating controller except that the indicat-
ing pointer is replaced by a recording pen which provides a permanent record on &
chart driven by a clockmotor.

Proportional band is a term used in connection with indicating and recording con-
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trollers and has the same meanin i
as th i i
per cent of the scale or chart rangegz of t.hér zt:trlxltﬂgllr;r.)ge- Tt is usually expressed in

Types of Controilers ' ‘

" Controllers ar i idi .
e el e mainly (1) thermostats, (2) humidistats, and (3) pres-

1. Many thermostats are of the simple, single-purpose type, but there are many

others for-various special i indi i
s e follow? cial purposes. Various types are indicated in paragraphs (a)

a. The room t; i i i :
g ype is designed for mounting on a wall and respo_nds toroom temj)era-

b. The insertion type is desi i ith 1
ment ex ot intqyt% ° ducts-ngned for mounting on a duct with its measuring ele-

¢. The immersiontype is desi i i :

! gned formountingona pipeortank id-ti
:gg]?::gnrogehoi allfow the measuring element to exter?dpintz tﬁe.ﬁl}itdh aszﬂs?dz;u%}ln
socket or w wh: rf téen usg]d with immersion thermostats to avoid the need for dp;a;:ine
$he system wh re;piﬁxos‘; ra(t);fe %);_etﬁl;etlrggrs;,attli required. Since the separable socke%
necessary and should fit snugly around t(})xi zléxtéxl:eeni‘.mket should be no heavier than

d. The remote bulb type is desi icati : ,
0 i gned for applications where the poi
measurement 1s at some distance from the desired thermostatel?:g:;?ocg.terlripizrz‘i;'ggg'

used for centralized panel mounti T m ul m
1 t
may be of either the insertion or linn%n;)ér:i}é; ctt;,x;)t:oller. be remote bulb element

¢. The surface type is desi i i
8 pipe of il sﬁ‘r)face. 81gne§ for mounting on and measuring the temperature of
f. The day-night, or dual ro
. ¢ om thermostat control
night. s at a red
gll'%_ﬁ:)s ff‘(t)xl:iyr:gl Lﬂgeﬁ‘g& t(cél;x;g;da !t;n;;)&ril ga{ to night operatiogﬁgdti?in fﬁtyuﬁ ?1.:'
an individual clock and switch built into tlll'e ltrl?:r;v;lsttiﬂ,: Some electric types bave

g- The pneumatic day-night therm

N : ostat uses a two-pressure ai

c\:&gg;ﬁ)ﬁsﬁéten being 13 and 17 psi or 15 and 20 ps%. Chanzz{nsgu&)eh;ns’gssst:z’ t’:l a
Soctral poin themmf one wéalue to the other actuates switching devices in the therm. 8&&?
o dexes ther rom day to night or vice versa. Supply-air mains often are di o'Bd d
fhepimo oF me ; élrcuxts_so that switching can be accomplished in various oy ef
ing ok ha% :th é sil:z:; tt,:an::?::: lxlzixtaf:?ord%qce with use. For example a schoﬁauglg—
auditorium, and gymnasium and li)'ck%l;‘;'::gso.oms’ offices and administrative areas,

h. The heating-coalin ¥
e 2 ing or summer-winter thermostat can h i i
actﬁalt{a (izsngg],l g(lia‘\i/e its set point changed by the indexingar‘;z:x;'xss ac';Ilfso !ilsrﬁ‘s’esszd
at aie.control e eI(xces, such as valves or dampers, that regulate a heatin ource
ually oy e and l? ;:;)g &zxog n?gtl.l'm(ilat k?nOthlfr time. It is often indexed in grou%)ss (:1‘;;?
ically by a thermostat m i .

cox;tr’cIJ‘lhagent, the ot;tdoor temperature, or other sui::ﬁlllglsgrgle)l?mpemmre of the
. The pneumatic heating-cooling th S )

a3 described for day-night thermé?stagfno#at uses & two

J- A tipo-stage thermostat is arranged to operate in two successive steps.

k. A . . .
range ins:gggf!t::;gg %r-‘?ﬁ stat has ita set point raised or lowered over a predetermined
controller can be a th 1th variations in output from a master controller. The maste
or exampie s ma P erra:)stat, manual switch, pressure controller or similar devi er
to readjust a subr:is.e{er t%r(:?r(:ls;;ctazn :glsl;l;ﬁ%noutgoor :zir temparature can be us(:ed
Ing system. Master-submaster binat: g the water temperature.in a heat-
cascade action. When such acti(;t;mismat.lons are sometimes designated as single
1 acc i it
more than one measuring element, it is kngrxgh:gl ign?;e:s:;:dg] :o:n}tlre;lm ostat having
2. Humidistats )
of either ty
to red

-pressure air supply system

are of either the room or inserti
] s . 1sertion type. Submaster humidi
rer 1 lﬁf :\:ﬁ) tisgalet}mes used in conjunction with an outdoor mast;r tl;::l]‘glls::tz
Y in cold weather and prevent condensation on windows *

= hermo t d
A wel-bulb t stat is often used for hl.llnldlt control in conjunction with proper
y
control of the dr y~bulb bmnperature. A wick or other means for keepﬂlg the bulb

Vet is requil id air motion -
! ed, and rap. 1 W
ial. > 1 ti to assure a true wet bulb measurement is es

3. y
A pressure or slalic-pressure controller is made for mounting directly on a pipe




