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Temperature Controls Section A ‘

Product Bulletin ~ A19AUC, A19BUC

Issue Date 1091

Types A19AUC, A19BUC Fixed Differential
Thermostat For Hazardous Location

Application

The A1SAUC and A19BUC
thermostats are designed for
use in locations where
flammable and explosive
mixtures of vapors and gases
with air or combustible dust in air
are present. Listed at UL for
“Hazardous Locations, Class |,
Group D (NEMA 7) and Class I,
Groups E, F and G (NEMA 9)"
as defined in the Nationat
Electrical Code. The SPDT
contact unit provides open high
or close high action for either
heating or cooling applications.

The thermostats are available to
cover sensed temperatures from
-30 to 475°F (-34 to 246°C).
Closed tank fittings and bulb
wells are available for immersion
applications.

All Series A19 thermostats are
designed for use only as
operating controls. Where an
operating control failure
would result in personal injury
andlor loss of property, it is
the responsibility of the
installer to add devices
(safety, limit controls) or
systems {alarm, supervisory
systems) that protect against,
or warn of, control failure.

Features

« Dependable and precise
snap-acting contacts
enclosed in a dust prolected
case and the liquid filled
sensing element are field
proven.

+ Unaffected by barometric
pressure and cross ambient
temperature problems for
‘repeat” accuracy.

s SPDT contacts for use on
either heating or cooling
applications.

« UL Listed, CSA Certified for
"Hazardous Locations.”

General Description

The temperature sensing
elements are liquid filled,
providing uniform differential
throughout the selected
adjustment range. Remote bulb
elements are regularly supplied
with a 6 foot. (1.8 m) capillary.
Regquests for other construction
variations should be sent to
Customer Service,

The range adjustment changes
the cut-in and cutout points
alike. The differential is
nonadjustable.

Specifications
ATSAUC  SPDT Contact Action, Remote Sensing Element
T
ype Number A19BUC SPOT Contact Action, Colled Bulb
mm;:: See Selection and Range Table
Enclosure UL Listod for Hazardous Locations
Switch Snap-Acting Contacts in Dust Protected
; Enclosure
Capillary A19AUC  61t(1.8 m) Standard Length
Finish Natural Aluminum
Condult Opening V2" Fenale, NPT
Mounting Two 34" Diameter Holes
Wiring Connections Scraw Type Terminals
Shipping Weight 261b (1.2 Kg)

Fig. 1 — A19BUC thermostat
with air bulb.

¢

3
‘“\ 4

Fig. 2 — Interior view of the
A19AUC with clamp on bulb.

These thermostats are suitable
for instaliation in hazardous
locations as defined in the
National Electrical Code, where
the atmosphere may contain the
following:

1. Certain vapors and gases.

2. Dust such as aluminurm,
magnesium or their
commercial alloys.

3. Carbon black, coal or coke
dusts.

4. Flour, starch or grain dusts.

© 1991 Johnson Controls, Inc.
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Installation Instructions

issue Date August 24, 2005

A28PA and A28PJ Type Two-Stage Temperature Controls
with NEMA Type 4X Raintight Enclosures

Application

IMPORTANT: The A28PA and A28PJ Type
Temperature Controls are intended to control
equipment under normal operating conditions.
Where failure or maifunction of an A28PA or A28P.J
temperature control could lead to an abnormal
operating condition that could cause personal injury
or damage to the equipment or other property, other
devices (limit or safety controls) or systems (alarm or
supervisory) intended to warn of or protect against
failure or malfunction of the A28PA or A28PJ
terperature control must be incorporated into and
maintained as part of the control system.

The A28PA and A28PJ type two-stage
electromechanical temperature controls are designed
for use in many agricultural applications. The A28PA
and A28PJ controls have rugged Noryl! plastic
enclosures and are UL Listed as NEMA Type 4X.
A28PA and A28PJ controls are also UL Listed for use
in National Electrical Code (NEC) Article 547
Agricultural Environments (ANSI/NFPA 70).

Two Single-Pole, Double-Throw (SPDT) switches
allow independent stage control circuits. Each switch
may be wired for open-high or close-high action,
providing automatic changeover on heating/cooling
applications. A jumper across the switches' common
(red) terminals is supplied as a standard feature.

The adjustable A28PA and A28PJ type temperature
controis have O-ring sealed external setpoint
adjustment knobs and range scales with oversized
markings for easy readability in low light.

IMPORTANT: Do not dent, bend, uncoil, or
otherwise alter the position of the sensing element
{coil} mounted on the base of the A28PA and A28PJ
type controls. Damaging the sensing element (coil)
may change the control calibration and voids any
warranties on the control.

Operation

The circuit between R and Y of the low stage switch
(RY,) closes, and R and B (RB,) opens on
temperature increase to the setpoint (dial setting). On
a further temperature increase, the high stage switch
closes RYy and opens RBy. The reverse sequence
occurs on a temperature decrease.

Installation
Dimensions
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Figure 1: Dimensions for A28PA and A28PJ Type
Temperature Controls with NEMA Type 4X
Enclosures, in/mm

Mounting

Mount the temperature control where it is exposed to
the average temperature of the controlled space. Do
not mount it where it can be affected by unusual heat

" or cold, such as over an animal stall or in direct
sunlight. Avoid locations near doors, windows, or other
sources of non-ambient air drafts. Do not mount the
control on an outside wall or where temperature at the
sensing element exceeds 140°F (60°C).

© 2005 Johnson Controls, Inc.
Parl No. 996-545, Rev. D
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Mount the temperature control to a flat surface with
screws through the holes in the mounting ears on the
back of the case. See Error! Reference source not
found..

Wiring

A WARNING: Risk of Electric Shock.
Disconnect each of multiple power supplies before
making electrical connections. More than one
disconnect may be required to completely
de-energize equipment. Contact with components
carrying hazardous voltage can cause electric shock
and may result in severe personal injury or death.

IMPORTANT: All wiring must conform to all
local, national, and regional regulations. Use copper
conductors only for all wire connections.

IMPORTANT: Do not use A28 temperature
controls on applications where the electrical load
across the control's switch may exceed the electrical
ratings shown on the temperature control's label.

IMPORTANT: Use only the terminal screws
fumished with the switch. Using other screws in the
switch voids the warranty, may damage the switch,
and may cause problems in making secure

connections.

Wiring terminals of each switch are color coded to
simplify wiring. Red (R) is the common terminal. The
red to yellow () circuit closes on temperature
increase and is typically used to control cooling or
ventilating equipment. The red to blue (B) circuit opens
on temperature increase and is typically used to
control heating equipment.

To make wiring connections, proceed as follows:

1. Loosen the four cover screws and remove the
cover and knob assembly. The knob is secured in
the cover and must not be removed. Do not
damage the O-ring.

2. Select the knockout to be removed. Place a
screwdriver blade on the knockout near the edge.
Apply a sharp blow to the screwdriver handle to
loosen the knockout.

Note: For watertight connection to rigid conduit,
connect an approved watertight conduit fitting to
the conduit first, and then connect the fitting to the
A28PA or A28PJ control enclosure.

Insert wire through conduit opening.

Make wiring connections to the screw terminals.
See Figure 2, Figure 3, and Figure 4,

5. Ensure that the O-ring is seated properly. Replace

the cover and knob assembly. Be sure to check
the alignment of the range adjustment knob.

Low Temp. High Temp. Low and Hi
gh Temperature
Stage Stage Stage Switch-Action is:

R to B closes arxi Rto Y opens

on temperature decrease.

® é Rto Y closes and R to B opens
on temperature increase.
l= 8
A28 Temperature o
Control =
g

Figure 2: A28 Temperature Control Switch Action
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Figure 3: Typical A28 Control Wiring for ‘
Two-Stage Control Circuit |
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instafier must provide means of disconnection
and overload protection as required.

A28 Temperature
Control

High Low
Temperature ~——-g <&— Temperature

_ ng
@0

Factory

installed

- Jumper

High -
To m L e To é
Fan L-OW Speed L2 power T
Motor Supply %
L1 2
Figure 4: Typical A28 Control Wiring for
Two-Speed Ventilating Fan
Setup and Adjustments

Turn the knob on the front of the A28 temperature
control to adjust both of the control’s temperature
setpoints simultanecusly.

A WARNING: Risk of Electric Shock.
Disconnect all electric power sources from the

A28 thermostat before removing the A28 thermostat
cover. Contact with internal components carrying
hazardous voltage can cause electric shock and
may result in severe personal injury or death.

All A28 thermostat models have a fixed differential on
each switch. Some models have an adjustable
inter-stage differential. To adjust those models with
inter-stage differential:

1. Remove the control cover and rotate the adjusting
wheel counterclockwise ta increase the
differential. (Increase spread as per label on
controt).

2. Use a small screwdriver and insert into serrated
wheel at the lower left corner of the low
temperature stage switch.

3. Replace and secure cover with screws when
adjustments are complete.

Checkout

Before leaving the installation, observe at least three
complete operating cycles of the controlled equipment
to ensure that all components are functioning correctly.

Adjust the dial to a lower or higher set point and check
contact action of the switches to see that they are
operating as illustrated in Figure 2, Figure 3, and
Figure 4.

Repairs and Replacement

All A28 temperature controls are not field repairable.
Do not attempt to repair any control that is not
functioning properly. Contact your

Johnson Controls/PENN® sales representative or
authorized distributor for a replacement control.

A28PA and A28PJ Type Two-Stage Temperature Controls with NEMA Type 4X Raintight Enclosures installation

Instructions 3




Technical Specifications

Product A28PA and A28PJ Type Two-Stage Temperature Controls with NEMA Type 4X Raintight
Enclosures

A28PA Type Applied VAC 24 120 208 240 217

Switch Electrical Ratings  Mqtor, full load Amperes - 16 9.2 8 -

(per switch) Motor, locked rotor Amperes - 96 55.2 48 -
Non-inductive Amperes - 16 9.2 8 72
Pilot duty Volt-Amperes 125 125 125 125 125
Total connected load not to exceed 2,000 VA

A28PJ Type Applied VAC 24 120 208 240 277

PENN® Switch Electrical  \otor, full load Amperes - 8 34 3 -

Ratings (per switch) Motor, locked rotor Amperes - 36 204 18 -
Non-inductive Amperes - 10 9.2 8 7.2
Pilot duty Volt-Amperes 125 125 125 125 125
Total connected load not to exceed 2,000 VA

Ambient Operating -26 to 140°F (-32 to 60°C)

Temperature

Ambient Storage -40 to 140°F (-40 ta 60°C)

Conditions

Shipping Weight 1.2 1b (0.54 kg)

Agency Listings

UL Listed; File £6688, CCN XAPX (US) and XAPX7 {Canada)
UL Listed as Type 4X and for NEC Article 547 Agricultural Environments

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these
specifications, contact Johnson Controls Application Engineering at 1-800-275-5676. Johnson Controfs, Inc. shall not be liable for damages
resulting from misapplication or misuse of its products.

ON
CONTRELS

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, W1 53201

Published in U.SA.
www johnsoncontrols. com
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A28 Series Two-Stage Temperature
Controls With NEMA 1 Enclosure

Application

These two-stage controls are
designed to cover a broad range
of general purpose operating
temperature control applications
in the refrigeration, air
conditioning and heating fields.

Two SPDT switches permit
independent control circuits.
Each switch may be wired for
“open high” or “close high”
action, as required, providing
automatic changeover on
heating-cooling or similar
requirements. Models are
available with close differential
on each switch. A jumper across
the "common” terminals is
supplied as a standard feature.
Models are available for fixed or
adjustable between stage
differential.

All Series AZ8 temperature
controls are designed for use
only as operating controls,
Where an operating control
failure would result in personal
injury and/or loss of property, it is
the responsibility of the installer
o add devices (safety, limit
controls) or systems (alarm,
supervisory systems) that protect
against, or warn of, control
failure.

Operation

Figure 8 illustrates the operation
of the AZBAA. On a temperature
increase to the dial setting, the
circuit between R and Y of the
low stage switch (RY}) closes.
Simuitaneously the circuit
between R and B (RB,) opens.
On a further increase in
temperature the high stage
switch operates and closes RYy
while simultaneously opening
RBy. The reverse sequencing
takes place on a temperature
fail.

Installation

Follow equipment
manufacturer’s instructions if
provided. If instructions are not
provided, proceed as follows:

Mounting

Controls are normally mounted
to a surface through holes in
back of case.

A\ CAUTION: On rough
mounting surfaces use the
top two mounting holes
only. When these conlrols
are mounted on an uneven
surface using screws in all
four holes, the case can be
twisted enough to affect the
control's calibration and
operation.

For closed tank applications
without well assembly, Part

FTG 13A-600R packing nut
assembly may be supplied. See
Fig. 4 for sequence of
installation. Place parts over
support tube section of the
element, placing bulb into tank
{be sure tank is drained so liquid
level is below tank opening).
Tighten the 1/2 in. NPT adapter.
Screw packing nut into adapter
with the retaining washers and
packing in place as shown.

To install models supplied with a
bulb well, first install the buib well
into the tank opening. Remove
bushing from the bulb well and
slide the bushing over capillary.
Place the buib and bushing into
the well. Push bulb into position
in bottom of the well. Tighten set
screw in end of the adapter to
hotd bulb in position. See Fig. 5
for bulb well instaflation.

Fig. 1 - Interior view showing high
stage and low stage switches.

A\ cAUTION: Do not dent or
deform the sensing bulb of
this control. A dent or
deformation will change the
calibration and cause the
control to cycle at a
temperature lower than the
dial setting. When the bufb
mounting clip is used to
mount the bulb near the
refrigerant tubing, be sure
the sheet metal screw does
not pierce the tubing.

Fig. 2 - The A28 with remote
bulb and convertible adjustment
has a snap-in plug in the cover,
a knob for field installation, and
a bulb mounting clip with sheet
metal screw.

© 1988 Johnson Controls, Inc.
Code No. LIT-121080
Part No. 996-318




Wiring

A\ cAUTION: Disconnect
power supply before wiring
connections are made to
avoid possible electrical
shock or damage to

equipment.

Follow equipment manufacturer’s
diagrams if provided. Wiring
should conform to local codes
and the National Electrical Code.
Wiring terminals of each

BULB SUPPDRT TuBEL
e,

Fig. 3 — Style 1 swaged bulb with
support e for clamp-on of closed
tank applications.

INTERLOCKNG
PACKING MuT BERDER 1o N AouPTER

Fg. 4 — Part Number FTG13A-600R
pecking nut sssembly. (Use with Style
1 bulb with support tube for dirsct
Immersion appiications.)

a@?g SCREW 15" NPT ACAPTER
] T |
24— g |

A ki

BULE WELl NUMBER DIMENSION &
WELIGA ~600R(MONEL) 4.7511213
WELI4A- 6028 4.9612%)
WELIAA- SO3R S BIRE}
WELGA- 60IR 281179
Flg. 5 — Bulb weil for liquid
immersion spplications where 2
ture bulb may be removed
without draining tank.
Sﬁ;‘é’l‘,&, ACJUSTMENT
PLUG SHAFT
KNOB
f2

Fig.G—-DrawlngshowlngsnipJn
plug removed and the knob in line 1o
sssembie. Press the knob onto the
siotted shaft.

Fig. 7 — Between-stages difierential
can be Increased by rotating adjusting
cam counterclockwise as illustrated
above.

Pennswitch are color coded for
convenience and to simplify
wiring. Red is the common
terminal; red to yellow circuit
closes on temperature increase,
red to blue circuit opens on
temperature increase. Use
copper conductors only.

A\ cAUTION: Use terminal
screws furnished (8-32 x
1/4 in. binder head).
Substitution of other screws
may cause problems in
making proper connections.

Adjustments

All models have fixed differential
on each Pennswitch. To adjust
controls with between-stage
differential, rotate adjusting
wheel counterclockwise 1o widen
the differential (increase spread).
Use a small screwdriver and
insert into serrated wheel. (See
Fig. 7.}

Knob range adjustment or
screwdriver slot adjustment
supplied on range screw.
Convertible adjustment models
can be field converted from

{TEMP FALL
RY,, CLOSES _|
RBly OPENS [T.‘T
D MGH
STAGE NOHINO;
e gi;(E)SESS ] | OPENS T
BB OPEN RY ,, QPEN
- ! —RB), CLOSES ® ;
i
LOW
STAGE L®
4 l Y < et e
i RY, OPLNS F-TEMP OTEWMP
TEMP RISE - ‘;/Lszat CLOSES STAGE  STAGE
DIAL SETTING

Fig. 8 — Switching acllon of the two-stsge control is
fliustrated in the sketch sbove, RBy, RYy indicates
HETEMP stage; RB,, RY|, Indicates LO-TEMP

stage. "D” represents

the differeniiel between stages.

| _— % CONNECT THIS WRE 70 (@) FOR

UNLDAGER CIRCUIT THAT MUST BE
ERERGIZED TD LNLOAD COMFRESSOR.

7} COMPRESSOR

DE-ENERGIZES YO
UNLOAD

o
Q@
-1®IE)
IR
oweer—t—1
H
o 3

J UNLDADER CIRCUIT

—-ae 1 COMPRESSOR

¥} CONTROL. CIRCHT

Fig- 9 — Yypical wiring disgram of a refrigeration
compressor with single stage unioader. Two compressor
nackaaes mav be sequenced with same circult.
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Master Catalog 125
Temperature Controls Section A
Product Bulletin A28
Issue Date (0988

A28 Series Two-Stage Temperature Controls

with NEMA 1 Enclosure

Application

These two-stage controls are
designed to cover a broad range
of general purpose operating
temperature control applications
in the refrigeration, air
conditioning and heating fields.

Two SPDT switches permit
independent control circuits.
Each switch may be wired for
“open high" or "close high”
action, as required. Models are
available with close differential
on each switch. A jumper
across the "common™ terminals
is supplied as a standard

Models are available for fixed or
adjustable between stage
differential.

All Series A28 temperature
controls are designed for use
only as operating controis.
Where an operating control
failure would result in
personal injury and/or loss of
property, itis the
responsibility of the installer
to add devices (safety, limit
controls) or systems (alarm,
supervisory systems) that
protect against, or warn of,
controi failure.

feature.
Specifications
T Numbe AZBAA Two SPODT Switchas, Standard Differential
yee ' A28Ad Two SPDT Switches, Giosa Differertial
Conduli Opening 778" {22 mm) Dia. Hole for 1/2° Condcluit
i Red to Yallow Closes on Temperature Rise
Contact Actlon Red to Blue Opens on Termperature Rise
SPDT, Snap-Acting Contacts in Dust
Switch Protacted Enclosire
Ditferantial Each Switch Fixed
Between Stages  Adjustable or Fixed, As Specified
Enclosure Case 0.062" (1.6 mm) Cold Rotled Steel
Cover 0.025" {0.6 mm) Cold Holled Steel
Finish Gray Baked Enamel
Shipping Individual Pack  1.11b(0.5kg)
Overpack of
Welght 50 Units 561 (25 kg)

Range and Bulb Specifications

Fig. 1 — Exterior of the A28.
Knob range adjustment is
shown.

Features

s "Repeat” accuracy which is
unaffected by barometric
pressure and cross ambient
temperature problems.

* Dependable single-poie,
double-throw snap acting
contacts in dust protected
enclosure.

» Special close differential
models available for critical
requirements.

Adjustable Ditferentai ‘F {'C) Meximum Bulb Bulb Bulb
Range (1) Each Swilch Fixed Between Stages Temperature {2) Size Style
F{"C) Standard Close Adjustables or Fixed F{C) in {mm) 3}
30 4150 5 25 2% 7 as Specited 140 T 375x4 for
{~35 ta +10) {2.8) {1.4) {1.11030) {80) (9.5 x 102) 4
2050 35 2 2107 as Specifisd 140 375x5 1or
(-7 to +28) (1.} (1.1} {(1.11039) (50} (9.5 x 127) 4
4010 90 3 15 21to 7 as Specified 140 375x8 1or
{5 1o 30) (1.7} {0.8) {1.1t03.9) {60} (9.5 x 152) 4
300110 35 2 21ta 7 as Specitied 140 084 x 144 9
{Oto43) {1.9} {1.1) {t.11039) {60} {2.4 x 3658)
{1) Other avallable ranges on quantity orders are -20 16 +60°F {~29 1o +18'C), -1 to +70°F (-23 1o +21°C}, 4010 120'F (5 10 49°C), 50 to 200°F (1010 90°C),

6010 130°F {15 10 55°C), 60 1o 140°F (16 to 60°C) and 10010 240°F {4010 120°C).

{2) Maudmuen bulb temperature which the slement can withetand af infreguent imervals during the ife of the control, such as shipping conditions. This is rot
the temperahrs which the control can withstand on repeat cycles.

(3} Styie 4 Is cbitained by using Style 1 with support kibe and adding FTG 13A-500R packing rut essembly for 1/2° NPT tapping

© 1988 Johnson Controls, inc.
Code No. LIT-125130




Fig. 2 — Interior view showing
high temperature (stage)
and low temperature
(stage)} switches.

General Description

Controis are compact with
nonadjustable differential on
each switch. Knob range
adjustment and visible scale are
standard. Models are available
with a knob for field convertible
adjustment. These models are
supplied with a snap-in plug in
the cover for concealed
screwdriver slot adjustment,
Other features inciude a liquid-
filled, copper sensing element
which is unaffected by
barometric pressure and cross-
ambient temperature problems.

Controls may be supplied for
immersion applications for use
with a closed tank connector or
with a bulb well assembly. A low
cutout stop, which can be set in
the field, is an integral part of the
control.

Optional Constructions
Ambient Compensation

Available at extra cost.

Buib

Coil bulb for low movement air
application may be supplied.
Also available is a 3/16 in.

(4.76 mm) diameter by 22 in.
(558 mm) long bulb for detecting
the average temperature in air
ducts.

Capillary

Capillary longer than 6 feet

(1.8 m) available at extra cost.
Capillary from 6 to 10 feet {1.8 to
3 mjin 2 foot (0.6 m)
increments; over 10 feet {3 m)in
5 foot {1.5 m) increments.

Packing Nut

Part No. FTG 13A-600R is
available for closed tank
applications where the
temperature does not fall below
~35°F (~37°C) or exceed

Maximum liquid pressure limit is
150 psig (1034 kPa). For
applications where the
temperature or liquid pressure
exceeds these limits, specify
Style 4 element with all metal
packing nut as an integral part of
the control.

Range Adjuster

Screwdriver siot with visible
scale or screwdriver slot with
internal scale and solid cover
optional at no extra cost
(quantity orders only). Models
are available with knob, snap-in
plug and remote bulb mounting
clip for field convertible
adjustment. This provides
conversion to knob, concealed
screwdriver siot or external
screwdriver slot adjustment.

ADJUSTMENT
SHAFT

Fig. 3 - Drawing showing
snap-in plug removed and the
knob in line to assemble. Press

+250°F (121°C). the knob onto the slotted shaft.
Electrical Ratings
A28BAA — Standard Differential )

Vohs, AC 120 208 240 277
Fuil Load Amp 160 92 80 —
Locked Rotar Ammp 960 552 480 =
Nor-Inductive or
Resistance Load Amp 16.0 9.2 8.0 1.2
{Not Lamp Loads)

Pilot Duty — 125 VA, 24/277 VAC

NOTE: When used as a two circuil swiich, he total connected load must not exceed 2000 VA,

A2BAJ — Close Differential
Voits, AC 120 208 249 27
Full Load Amp 8.0 34 3.0 —
Lockad Rotor Amp 380 20.4 180 e
“Non-inductive or
Resistance Load Amp 10.0 9.2 =X ) 7.2
{Not Lamp Loeds)

Pilot DUty — 125 VA, 24277 VAC

NOTE: When used as a two circuit swich, the otal connected load must not sxceed 2000 VA,

2 A28 Product Bulletin



Ordering Information 3. Between-stage differential 8. Specify type of range

) (nonadjustable models adjustment if other than
To order, specify: only). knob adjustment.
1. Type number (see Type 4. Capillary length, if other .
Number Selection). than 6 feet (1.8 m). Repairs and Replacement
2. Range required. 5. Packing nut assembly or Field repairs must not be made.
bulb well, if required. For a replacement control,

contact the nearest Johnson
Controls wholesaler.

-~ B8 SUPPORT TUBE

CUTCUT STOP BRACKET
— %m SLOT AND SCREW

AN
o\

Fig. 4 — Style 1 swaged buib \
with support tube for clamp-on / ]
or closed tank applications
i
A H
PACKING wrwggﬁfg ° 127 NPT ADAPTER
,‘2’?*5”3“{(\ S oy Fig, 7 - Between-stages Fig. 8 -~ The controls have a
‘- F. ‘ @‘:’7 differential can be increased by screwtypecutou;:»mem
e S . rotating adjusting cam Stzp : oved :2':;: stop setti
LY SUPPORT ”‘c”‘m counterclockwise a: m op g
as illustrated above. esired. Tighten screw after
setting is made.
Fig. 5 - Part Number
FTG13A-600R packing nut
assembly. (Use with ;T EMP FALL
Style 1 bulb with support tube RY, CLOSES _|
for direct immersion RB, OPENS 4
applications.)

1
RY, CLOSES | §

BUSHING RS, OPEN ¥
\ SEY SCREW 1n® NPT ADAPTER b NS 1T §;§: gfggé’s
y li:;'a
i E} STRGE b
25 e 1B e " L
& 48 ™ i ¥ b
 npe RY,  OPENS HI-TEMP LO-TEMP
BULB WELL NUMBER DIMENSION A .|
BULB WELL NUMBER e TEMP RISE / RB, CLOSES STAGE  STAGE
WELI4a- SosR S Bifiam DIAL SETTING
WELISA- BOIR 2.81{71
i . Fig. 8 — Switching action of the two-stage control is illustrated
. Fig. & - Bulb well for liquid in the sketch above. RBy, RYy indicates HI-TEMP stage; RBy, RY_ indicates
immersion applications where a LO-TEMP stage. “D” represents the differential between stages.
temperature bulb may be
removed without draining tank.
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| & CONNECT THiS WIRE T0 (B) FOR
UNLOADER CIRCUIT THAT MUST BE
INERGIZED TG UMLOAD COMPRESSOR.

[©

freoon

2DE A
990

At
H
. COMPRESSOR OE-ENERGIZES u?
SUPPLY o UNLOADER CiRCur\ — UNLOAD

COMPRESSOR
OONYROL CRTUT

Fig. 10: Typical wiring diagram of a refrigeration compressor with single-stage unloader.
Two compressor packages may be sequenced with the same circuit.
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JEHNSON
CONTQ@?S .

Master Catalog 125

Temperature Controls Section A

Product Bulietin A28
ssue Date 1291

A28 Series Two-Stage Temperature

Controls Less Enclosure

Application

These two-stage open type
temperature controls are
designed for mounting in cases or
enclosures that are a part of the
equipment on which they are
installed. Controls are designed
to cover a broad range of general
purpose operating temperature
control applications in the
refrigeration, air conditioning and
heating fields, Two SPDT
swiiches permit independent
control circuits. Each switch may

be wired for “open high™ or “close
high” action as required, providing
automatic changeover on heating-
cooting or similar requirements.

Available with close differential on
each swilch. A jumper across the
“common” terminals is supplied as
standard. Models are available
for fixed or adjustable between
stage differential.

All Series A28 temperature
controls are designed for use
only as operating controls.
Where an operating control
failure would result in personal

Specifications
Type Numt A28GA Two SPOT Switches, Standard Differontiai
A28GJ Two SPDT Switches, Close Differential
SPDT, Snap-Acting Contacts in Dust
Switch Protected Enclosure
Differantial Each Switch Fb{od :
Between Stages  Adjustable or Fixed, As Specified
Finish Zinc Plate
Material Baseplate 0.063" {1.6 mm) Cold Rolled Steel
Frame 0.050" (1.3 mm) Cold Rolled Steel
individual Pack  0.81b (0.36 kg)
Overpack
::n!pphg 40 Unhts 341b(15.4 kg)
elght Bulk Pack
50 Units 441 (20kg)
Electrical Ratings
A28GA — Standard Differential
Vohs, AC 120 208 240 277
Full Load Amp 16.0 92 8.0 e
Locked Rolor Amp 96.0 552 480 —
Non-inductive or
Resistance Load Amp* 16.0 9.2 8.0 7.2
{Not Larmp Loads)

Pl Dty — 125 VA, 24 0277 VAC

“SPST Rating. Total carrwcted load must not exceed 2000 VA,

A28GJ — Close Differential

Volts, AC 120 208 240 . 277
Full Load Amp 6.0 34 a.0 -
Locked Rotor Amp - 36.0 204 18.0 -
Non Inductive or
Rosistance L.oad Amp® 10.0 9.2 8.0 7.2
{Not Lamp Loads)

Pilot Duty — 125 VA, 24 10277 VAC

“Total connecied boad must not exceed 2000 VA.

[

[y

Fig. 1 — The A28GA with
calibrated dial and pointer.

injury and/or loss of property, it
is the responsibility of the
instalier to add devices {safety,
limit controls} or systems
(alarm, supervisory systems)
that protect against, or wamn of,
control failure.

Features

* Dependability - precision
snap-acting contacts in a dust
protected enclosure.

s Flexibility — wide choice of
ranges, mounting and element
styles.

e Precision repeat accuracy
which is unaffected by
barometric pressure and cross
ambient problems.

* Special close differential
models with case
compensation of ambient
temperatures available for
critical requirements.

© 18391 Johnson Conftrols, Inc.
Code No. LIT-125125




General Description

These controls have a
nonadjustable differential on each
switch. Available with 1/4 in. shaft
and choice of .156 in. or .187 in.
flat for knob mounting (knob not
supplied}, screwdriver adjustment
or factory sealed setting on
quantity orders (see Optional
Constructions). Standard shaft
ratation is clockwise for warmer
when facing adjusting shaft. Also
available with calibrated dial and
pointer.

Other features include a liquid-
filled, copper sensing element
which is unaffected by barometric
pressure and cross ambient
temperature problems. Controls
may be supplied for immersion
applications for use with a closed
tank connector or with a bulb well
assembly.

A\ CAUTION: Do not dent or
deform the sensitive bulb of
this control. A dentor
deformation will change the
calibration and cause the
controlfo cycle at a
temperature lower than the
dial sefting.

Optional Constructions
Sensing Elements

3/8 in. (8.5 mm) diameter bulb
and 6 ft (1.8 m) capillary are

Optional construction at extra
cost, on quantity orders, include:

1. Capillary longer than 6 feet.

2. Bulbs 3/16 in. (4.8 mm),
1/4in. (6.4 mm) or 5/16 in.
(79 mm}0.0.

3. Coil bulbs for low movement
air applications.

4. 3/16in.x 22 in. long bulb for
detecting the average
temperature in airducts
(20 to 90°F [-7 o +32°C]
range only).

/-auua SUPFORT TUBE
o - |
Fig. 2 — Style 1 swaged bulb

with support tube for clamp-on or
closed tank applications.

[

Adjustment Options

Range adjustment changes cut-in
and cutout points alike. Available
with fixed or adjustable differential
between stages. Adjustment
options, on guantity orders, are:

1. 1/4in. (6.4 mm) shaft with
156 in. (3.6 mm} or .187 in.
(4.75 mm) milled flat for
buyers’ knobs (Fig. 11).

2. Screwdriver slot with stops,
colder-warmer dial (Fig. 9).

INTERLOCKING

STYLE \
BULB SUPPCORY
TUBE

Fig. 3 — Part Number FTG13A-600R
packing nut assembly. {Use with Style
1 bulb with suppart tube for direct
immerslon application.)

3. Faclory sealed setting
{Fig. 10).

4. Calibrated dial and pointer,
with factory adjustable (not
field) low cutout or high
cutout stops when specified
on quantity orders (Fig. 8).

Example: Low temperature
thermostat may have low cutout
stop set from -10 to -30°F (-23 to
-34°C). High cutout stop may be
set from +30 to +50°F (-1.1 10
10°C).

BUSHING
SET SCREW
\ .~

5" NPT ADAPTER

|
i

~

B ’
BULB WELL NUMBER DINENSION "A°

WELI4A~G00RIMONEL) 4.75(121}
WELI4A- 602R 4.94(125]
WELI4A-B02R 5.81{148)
WELIBA- 6OIR 2.81{TH)

-Flg. 4 — Bulb well for liquid
immersion applications where a
temperature bulb may be removed

standard. without draining tank.
Range, Differential and Bulb Specifications
Adjustable Ditterentlal f_ Maximum Bulb Bfnb Buib
Range C Temperature(1) Size Style
F Each Stage, Fixed Between Stages F In 2
C Stendard Close Ad]usteble or Fixed C mm
~30 to0 +50 5 25 2107 asspeciied 140 x4 1
B +10 28 4 111039 6 SEx 102 ord
20090 35 2 21to 7 as specified 140 x5 1
To+32 19 ER] 111039 ) 85 X127 ord
401090 3 15 2105 as specifiad 140 %x6 1
5o 30 17 08 11028 60 95 x 152 ord
€010 90 25 15 2105 as specified 140 Wx7 1
LES] 14 08 111028 60 95x178 ord
100 10240 5.5 275 2107 as specified 290 Hx % 1
3810 116 3.1 35 111038 143 9.5x 98 or4

(1) Maximum bulb lempenature which the oloment can withstand mwnmmmmhgﬂhofmmmﬁbphgm%hmth
tonpersture which the cordrol can withetand on repeat cycies.
(Z)Wacbobﬁk»dbywm&y!oiw!hwpmmmwd'mg FTG13A-600R packing nut assembly for 4/2° NPT tapping.

2 A28 Product Bulletin




RY,, CLOSES _]

R8,, OPENS 1 1 ?

RY
RSB,

TEMP RlSE—,

Terminals

1. Number 8-32 binder head
screw terminals, standard.

2. 14in. x.032 in. male quick-
connect terminals on models
without calibrated dial, at
extra cost.

Packing Nut

Part Number FTG13A-600R is
available for closed fank
applications where the
temperature is within -35 to
+250°F (-37 to 121°C). Maximum
liquid pressure limit is 150 PSIG
(1034 kPa). For applications
where the temperature or liquid
pressure exceeds these limits
specify Style 4 element with all
metal packing nut as an integral
part of the control.

Packaging

Bulk pack is standard. Orders for
a single shipment of less than
50 controls will be individually

;TENP FALL

D HKH
STAGE
CLOSES _| i
OPENS "} 1 ¥ Ay, OPENS
I

[RA, CLOSES

LOW
STAGE

fY, OPENS

‘E/ | R8, CLOSES
DIAL SETTI

Fig. 6 — Switching action of the two-stage conirol
is lllustrated in the skeich above, RBy, RYy indicates
HI-TEMP; RBy, RYy Indicates LO-TEMP. D" represents the
differential between stages.

Fig. 8 — Calibrated dial and pointer

with.factory edjusisble low cutout
stop.

packaged. Individual packaging
charges will apply.

Repairs and Replacement

Field repairs must not be made,
Controls requiring attention
should be returned to the factory.
When ordering a replacement
control specify Product and Senral
Number as shown on the control.

Ordering Information

To order, specify:

1. Type Number {(see
Specification Table).
Range required.

Between stage differential
{nonadjustable models only).

4. Capillary length, if other than
6 feet.

5. Type of bulb,

6. Type of mounting.

Type of adjustment. If knob
shaft is required, specify
length (Dim. "B"), flat

{Dim. “A") and length of flat
{Dim. *C"). (See Figs. 11
and 13.)

8. Packing nut or bulb well, if

required.

Fig. 5 — Between-siages differential
can be increased by rotating adjusting
cam counterclockwise as illustrated

above.

DAL

P 5@

| % coNECT THS wiE Yo (B) FoR

- IDRDADER CRCWT THAT MUST BE

ERCRGIZED JO UNLOAD COMPRESSOR.

® ® spER—
H
e A
Q e r:m'ﬂi :

s} COMPRESSOR !\oc«m:s v:)
o S OADER CROUT  RSAD

HFTEMP  LO-TEMP
STAGE  STAGE

Fig. 8 — Drawing showing acrewdriver

siot range adjustment with stops.

COMPRCSSIR
CONTROL CIROUT

Fig. 7 — Typical wirlng diagram of a refrigeration
compressor with single stage unloader, Two
compressor packages mey be sequenced
with same circuil.

Flg. 10 — Drawing showing {actory

sealed setting.
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Fig. 11 — Dimension drawing showing
side and {front views (1/4" {6 mm] shaft
adjustment shown).

... 156 187 .
Dimension A: 386 © a7q SPecity

Dimensicn B: as specified (%95*

Maximum at standard prices)
Dimension C: as specified

s B X 7
ehe ]
. L1 |
76
Lt | T
1 1 SUPPORT
3sLots L2 wdife-

Fig. 13 — Center support, front
mounting. Bracket optional at
extra cost.

Dimension A: 128 or AST specily

396 474
Dimension B: as specified (Lé?
Max, at stendard prices)

Fig. 12 — Front and side view of
cslibrated dial and pointsr option.

368
&

288

s

1l

Performance specifications appearing herein are nominal and are subject to accepted
manufacturing tolerances and application variables.

Controis Group

507 E. Michigan Street
P.O. Box 423
Miwaukee, Wi 53202

UL Guide No. XAPX2
File E6688

CSA Class 4813 02
Flie LR948

Printed in U.SA.
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Johnson //)):('

Controls

A28 Series

Two Stage Temperature Control

Code No. LIT-1927110
issued February 1, 2009

Description

The A28 Series are two stage temperature controls that incorporate a

liquid filled sensing element.

'l .-, N ¢
High Stage Low Stage ; /N
Actionon Increase & \ /
of Temperature b Rt
A28 Action Diagram A28AA-4 A28AB-29
Features Applications

+ wide temperature ranges available
+ constant differential throughout the entire range
- SPDT snap-acting swiiches
» unaffected by changes in barometric pressure
- unaffected by cross ambient conditions

+ compact enclosure

+ variety of sensing element styles

Selection Charts

Use for temperature sensing applications requiring two-stage control of
HVAC/Refrigeration equipment.

Accessories

« packing nut assembly available for direct immersion applications
(Part No. FTG13A-600R)
+ remote bub models include 5/8 in. mounting clip

Code Switch ﬁange Diff Buib and Bulb Well No. Range

Number Action °F {°C) Fe{C") Capillary {order separately} Adjuster

COWLED BULB-FIXED DIFFERENTIAL ‘

A28AA4C 2-SPDT 3010 110 3'1/2(1.9) Ea. Stage 1-38in x2-1/4 0 - Convertible
(-1t043) 3 (1.7) Fixed Between Stages Coiled

CASE COMPENSATED-FIXED DIFFERENTIAL

A28AA-SC 2-SPDT 20 to 80 3172 (1.9) Ea. Stage 3/8in. x 5in. WEL14A-603R Knob
(7te2n 3 (1.7) Fixed Between Stages 6ftCap’

WIDE RANGE-ADJUSTABLE INTERSTAGE DIFFERENTIAL

A28BAA-28C 2-SPDT 30 to 110 3 1/2 (1.9) Ea. Stage 12 ft averaging bulb - Screwdrniver
(-1 t0 43) 210 7 Adj. Between Stages & Cap Siot

AZBAA-29C 2-SPOT -301t0 100 5 {2 8) Ea. Stage IBin. x4 in. WEL14A-602R Convertible
(-34 t0 38) 2 to 7 Adj. Between Stages gftCap.’

A2BAA-36C 2-SPDY 40 t0 80 3 Ea. Stage 38 in. x 5-3/4 1. - Knob
(4 10 32) 2 to 7 Adj. Between Stages 6 ff Cap.

A28AA-37C 2-SPDT 60 10 140 5 Ea. Stage 3Bin. x4 in WEL14A-602R Knob
{16 to 60) 210 7 Adj. Between Stages 6 ft Cap.

A28AJ-4C 2-SPDT 200 80 2 Ea. Stage 316in x 22 in. ~ Knob
{-7127) 2 to 7 Adj. Between Stages 6 ft Cap.

CHANGEOVER CONTROL

A28AB-1C 2-SPDT? {20t 80 3R Yin x 5in WEL14A-603R Screwdriver
{-71027) (48] 6 ft Cap Siot

A28AB-2C 3 2-SPDT* 60 to 90 5 Strap-on Grid Bulb - Screwdrver
{16 10 32) {2.8) 42 in. Cap. Siot

1. Packing nut assembly available for direct immersion applications {(Part No. FTG13A-600R).
2. Switches within 1 F* (0.6 C°) of each other.
3. Maximum sensing element temperature is 250°F {121°C)

4. Switches within 1.5 F* (0.9 C”,

} of each other

The performance specffications are namina! and conform o acceptable industry standards For applications at condtions beyond these specfications consult the local Johnson Controls office
Johnson Conlrols, Inc. shall not be kiadie for damages resuiting from misapplication or msuse of 4s products. € 2009 Johnson Conrois. Inc www_ johasoncontrols.com

10f2



Johnson 9/)):('

Controls

Two Stage Temperature Control (Continued)

Replacement Parts

Code Number Description
[CURZBA617R Concealed adjustment
'CVR2BA-616R Visible scale
KNB20A-602R Knob kit

Technical Specifications

Maximum bulb temperature of A28AA-37 is 230°F (110°C). For ali others, maximum bulb temperature is 140°F (60°C).

Electrical Ratings
Motor Ratings VAC [120 {208 [240 [277
AZ8AA, A

AC Full Load A 16.0 a2 80 .
AC Locked Rotar A 96.0 55.2 48.0 —
Non-inductive or Resistance Load A 16.0 g2 8.0 72
(Not Lamp Loads)
Pilot Duty - 125 VA, 24 10 277 VAC |

A28AJ
AC Full Load A 60 34 30 —
AC Locked Rotor A 36.0 20.4 180 —
Non-Inductive or Resistance Load A 150 92 8.0 72
{Not Lamp Loads)
Pilot Duty ~ 125 VA, 24 to 277 VAC |

A28AB
AC Full Load A 160 92 8.0 —_
AT Locked Rotor A 85.0 552 480 —_
Non-inductive or Resistance Load A 18.0 92 8.0 7.2
{Not Lamp Loads}

Piiot Duty — 125 VA, 24 to 277 VAC |

1. When used as two circuit control, the total connected joad must not exceed 2000 VA,

The performance specifications are norminal and conform 1o acceptable mdustry standards. For applications at condans beyond these specifications. consull the local Johnson Controls office

Johnson Controls, inc. shal not be habile for damages resulting from misapphcation or misuse of s products © 2008 Johnson Controis, Inc,

20f2
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Controls

A28 Series

Two Stage Flange Mounted Duct Thermostat

Code No. LIT-1927115
Issued February 1, 2008

Description

The AZBAK is a two stage temperature
control with special air coil sensing element
and adjustable mounting flange.

Features

- Flat flange mounting with special coil
element permits positioning of sensing bulb
in the appropriate portion of the air stream

A28 Series

® ©

®

® ®

®

« 2 SPDT snap-acling switches High Stage tow Stage
« unaffected by barometric pressure or cross Action on Increase z
ambient temperatures of Temperature £
Applications A28 Action Diagram
These duct thermostats are used on roof top
units, make-up heaters, duct heaters, and air AZBAK
handling systems of all types.
Selection Chart
Code Number Switch Range Differential Maximum Allowable
Number of Stages Action *F {*C} F° {C°) Fixed Temperature at Bulb
©: 0,

Each Between FC)

Stage Stage
A28AK-1C 2 2-SPDT Switches 3010 110 2(1.1) 3{1.7) 140 (6C)

{-11043)
A28AK-2C 2 2-SPDT Switches 60 to 130 2(1.1) 317 200 (93)
(16 to 54)

Technical Specifications
Electrical Ratings
Motor Ratings VAC 120 208 240 2717
AC Full Load A 6.0 3.4 30 -
AC Locked Rotor A 360 204 18.0
Non-Inductive or Resistance Load A 10.0 92 8.0 7.2
{Not Lamp Loads)

Piiot Duty — 125 VA, 24 0 277 VAC

Note: When used as a two-circuit control, the total connected load must not exceed 2000 VA,

The performance specifications are nominal and conform to acceptable industry stansarts For appications al condtions beyord these specifications, consult the lozal Johnson Contrals office

Johnson Corirols, Inc. shatl not be fiable for damages resulting from misappheation o misuse of 15 procducts © 2009 Johnson Controls, ing

1of1

www. johnsoncontrols.com
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Controls

A28
Two Stage Agricultural Thermostat With NEMA 4X Enclosure

Code No. LIT-1927130
lssued February 1, 2009

Description

The A28PJ and A28PA are two stage
temperature controls with raintight and

dusttight enclosures.

Features

Applications

Designed for use in agricultural and industrial
applications thal require compliance with

Arlicle 547 of the National Electrical Code.

- rugged thermopiastic gasketed enclosures

that meet NEMA 4X specifications

+ Q-ring sealed setpoint adjustment knobs
+ range scale with oversized while markings

for easy readability in low light

« exposed portion of liquid-filled sensing
elements are plated and plastic coated to
resist damage in corrosive almospheres

A28PJ, A28PA

Selection Chart
Code Number Switch Action  {Range °F {*C) Diff F° {C°) Bulb and Capillary Range Adjuster
A28PS-1C 2-SPDT 30 t0 110 2{1.1) Ea Stage 1.3/8inx 2-1/4 in Knob
(-1t043) 2107 {1.1 10 3.9) Ad) Between Stages Coiled
A28PA-2C 2-§PDT 3010110 2 (1.1) Ea. Siage 138 inx 2-1/4 in Knob
(-1t043) 2t 7 (1.1 10 3.9) Adj. Between Siages Coited
Technical Specifications
Electrical Ratings
Motor Ratings VAC 120 | 208 249 ]277
A28PJ
AC Full Load A 6.0 34 30 -
AC Locked Rotor A 36.0 204 18.0 -
Nor-inductive or Resistance Load A 10.¢ §2 B0 72
{Not Lamp Loads)
Pilot Duty - 125 VA, 24 t0 277 VAC"
A28PA
AC Full Load A 16.0 8.2 80 -
AC Locked Rotor A 96.0 562 48.0 -
Non-Inductive or Resistance Load A 16.0 92 8.0 72
(Not Lamp Loads)

Pilot Duty - 125 VA, 24 10 277 VACT

1. When used as a two-circuit control, the total connected load must not exceed 2000 VA

The performance specifications are nominal and conform to acceptable industry standards. For apphcations at conditions beyone these specfications, consull the lacal johason Cortrots office
Johrson Controfs, Inc. shat not be Liable for damages resuling from misapphcanon of misuse of s products. € 2009 Johnson Contrsls. Inc

1 of 1

www jchasoncontrols.com







NSON
conTRi e .

Master Catalog 125

Temperature Controls Section A

Product Bufletin  A28MA
Issue Date 1088

A28MA Type Two-Stage Tower Fan Control
Two-Stage Air Cooled Condenser Fan Control

Application

The A28MA temperature
controls are designed to
maintain optimum head
pressure on refrigeration and air
conditioning installations by
controlling the operation of two-
speed fan motors or dual fans.
The fan motor operation is
controlled by temperature
change at the sensing bulb.
Two basic constructions are

« For Air Cooled Condensers --

The A28MA-2 and -3
controls with tin plated bulb
and capillary are for clamp-
on application to the
condenser or liquid line.

The A28MA controls have two
SPDT switches for flexibility of
application shown in Figs. 4
and 5. The operating sequence
of the two switches cycled by a
single temperature sensing

available.

e For Cooling Towers or

Evaporative Condensers --

The A28MA-1 and 4

controls with Neoprene
coated bulb and capillary are
for sump water temperature
control. The coated element
resists mechanical abrasion
and chemical damage.

element cannot be altered in the
field. The single dial adjustment
moves both high stage and low

stage settings by a like amount.

All Series A28 temperature
controls are designed for use
only as operating controls.
Where an operating control
failure would result in personal
injury andlor loss of property,

Specifications )
A2BMA-1 40 1o 120'F Range Plate, Neoprsre Coated Bulb and
Capfilary, for Coolirgg Tower or Evaporative Condensers
A28MA-2 40to 120°F Range Plate, Tin Plated Bulb and
Product Capilary, for Air Cooled Condensaers
Number A2NAS 510 50°C Range Plais, Tin Plated Bub and Capiiary,
Jor Alr Cooled Condersers
AZ8MA4 5 10 50°C Range Plate, Neoprene Coaled Bulb and

Capilary, for Cooling Tower or Evaporative Condensers

Differentiel Each Stage

5F (2.8C)

{Fixed) Belween Stages 8F (4.4C")

Mazximum Buld .

Temperature 210F (99°C), Overrun At infrequent intervals

Switches Two SPOT Pennswitches With Snap-Acting Contacts in
Dust Protecied Enclosure

Sensing 3/8° (9.5 mm) x 47 {102 mm) Bulb With 6 foot (1.8 rm)

Etement Capiitary

Range

Adjuster Intermal Screwdriver Siot and Dial

Wiring .

Connections Screw Type Terminals

Enclosure Rainproct With Gasketed Covar (NEMA 3R)

Finish UL Listed Outdoor Gray Enarnal

Materia .0827 (1.6 mm) Cold Drawn Sivel

Mounting Three Rubber Cushioned Mounting Feet

Conduit .
Weided 3/4" Female Connector

Opening 3

Shipping

s 2.31b (1.0 kg)

©Copyright 1988 Johnwon Cortrals, e,
AR Aghls reserved,

Fig. 1. An AZBMA-1 Cooling
Tower Fan Control.

it is the responsibility of the
installer to add devices
(safety, limit controls) or
systems (alarm, supervisory
systems) that protect against,
or warn of, control failure.

Features

» Weather resistant gasketed
enclosure has gray UL Listed
outdoor finish.

» Liquid-filled sensing element
is unaffected by barometric
pressure and cross ambient
temperatures,

¢ Strain-free mounting on three
rubber cushioned mounling
feet.

Fig. 2: An A28MA Control with
the cover removed.

Code No. LIT-125135
Part No. 3534, Rev. D




{TEMF’ FALL

RY,, CLOSES _| i
R8,, OPENS ~} Y
l |
|
D HIGH
‘ STAGE | @ . @
RB: OPENG. 1 ] 3
L NS 1. ¥ Rv, OPENS ;
k I R8s, CLOSES ® ®
LOWw
STASE @11
| @
Y 1Y mr oeens HI-TEMP LO-TEMP
TEMP R’SEJ | RB. CLOSES STAGE  STAGE

-
DIAL SETTING—

Fig. 3: Switching action of the two-stage control is illustrated above.
RBH, RYH indicates HI-TEMP stage; RBt, RYL indicates LO-TEMP stage.
“D" represents the differential between stages.

General Description

The A28MA controls have two
enclosed SPDT switches. The
red terminal is common. When
the red to blue terminals are
wired, the circuit opens on a
temperature increase. (See
Fig. 3.) When the red to yeliow
terminals are wired, the circuit
closes on a temperature
increase. The switch differential
and between stage differential
are fixed.

AR WL
OUT e FAN

o S
Teup,
NEUEL. CONTRGL
Aot -
PoNtA  *

3333}3?3}33@333 cuboiiioes

=
CONDERSER - ¥ 2
TATER NN FA

A~ /N BAFFLLS
A AN

70 CONDENSERA

NAXE UP WAITER ¥aLyE
CORTROL BILS
«Ses Fig § for witing hoskap

FATER PUNP

Fig 4: Wiring hookup and
instailation of the A28MA-1 Cooling
Tower Fan Control with a forced
draft cooling tower.

Accessories

A bulb well is available for use
with the tin plated sensing bulb,
if required. Specify Part

No. WEL 14A-602R.

Ordering Information

To order specify Product
Number only.

Installation

A\ CAUTION: To avoid
possible electrical shock or
damage to the equipment,
disconnect the power
supply before wiring and
mounting connections are
made.

Use terminal screws
furnished (8-32 x 1/4 in.
binder head). Substitution
of other screws may cause
problems in making proper

connections.

Make all wiring connections
using copper conductors only,
and in accordance with the
National Electrical Code and
local regulations.

When the A28MA is mounted
indoors, it may be mounted in
any position with screws or bolts
through the rubber bushings in
the three mounting feet. When
the A28MA will be exposed
directly o the outdoor weather,
the contro! should be mounted
with the electrical connection
and capillary fitting facing
downward as shown in Fig. 1.

A\ CAUTION: Do not dent o
deform the sensitive bulb of
this control. A dent or
deformation will change the
calibration and cause the
control to cycle at a
temperature lower than the
dial setting.

Adjustment

The temperature set point may
be changed to meet the
requirements of the installation.
Remove the cover to change the
set point. Using a screwdriver,
rotate the dial to the desired set
point.

Checkout Procedure

Before leaving the installation,
observe at least three complete
operating cycles to be sure that
all components are functioning
correctly.

R;pairs and Replacement

Field repairs must not be made.
For a replacement control,
contact the nearest Johnson
Controls wholesaler.

Electrical Ratings

Voltage, AC 120 208 240 277
Full Load Amp 160 9.2 8.0 =
Locked Rotor Amp 96.0 55.2 48.0 -
Non-inductive or Resistance 160 92 8.0 72

Load Amp (NotlLamp Loads)

Pliot Duty — 125 VA, 24/277 VAC

NOTE: When used as a two clrcult switch, the total comocted load must not exceed 2000 VA and

must have a common retum.

2 A28MA Product Bulletin
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:
JOHNSON CONTROLS, INC.

Serial No. 77/612,039
Filed: November 11, 2008

Mark: TEMPERATURE CONTROL DEVICE CONFIGURATION (3 dimensional
configuration) ’
087394.001020

DECLARATION UNDER SECTION 2(f) OF TRADEMARK ACT ’

I, George Rudich, declare as follows:

1. I am Engineering Manager, Refrigeration Products, of Johnson Controls, Inc.
(hereinafter "JCI"), and make this declaration in support of federal registration of the
above mark.

2. The TEMPERATURE CONTROL DEVICE CONFIGURATION mark has becn in
substantially exclusive and continuous use by JCI as a trademark and service mark for decades,
believed to date back at least as early as the 1940’s.

3. © JClis aleader in, inter alia, refrigeration and the temperature control industry and has
gone to great lengths to build goodwill in its valuable TEMPERATURE CONTROL DEVICE

CONFIGURATION mark.

4. JCI holds the overwhelming majority of market sharc for the types of temperature
control devices that are the subject of this trademark application, believed to exceed 70% and
perhaps closer to 80%.

5. At any given time over the years, there is likely to be upwards of 20 million of the
temperature control devices that are the subject of this trademark application in the marketplace
in the United States. Customers of these devices immediately know these devices to be JCI
devices upon sight.

6. From 2000 through 2009, JCI's sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark exceeded $130 million in the United States alone. _

7. In 2000, JCI's sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark were in excess of $15,000,000 in the United States.




8. In 2001, JCI's sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark were in excess of $14,000,000 in the United States.

9. In 2002, JCI's sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark were in excess of $13,000,000 in the United States.

10.  In 2003, JCI's sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark were in excess of $14,000,000 in the United Statcs,

11. In 2004, JCI’s sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark were in excess of $14,000,000 in thc United States.

12. In2005, JCI's sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark were in excess of $15,000,000 in the United States.

13.  In 2006, JCI's sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark were in excess of $15,000,000 in the United States.

14.  In 2007, JCT's sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark were in excess of $15,000,000 in the United States.

15. In2008, JCI's sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark were in excess of $15,000,000 in the United States.

16.  In 2009, JCI's sales under its TEMPERATURE CONTROL DEVICE
CONFIGURATION trademark were in excess of $13,000,000 in the United States.

17.  ICI has advertised and promoted its goods under its TEMPERATURE CONTROL
DEVICE CONFIGURATION mark Examples of JCI's advertising of goods under its
TEMPERATURE CONTROL DEVICE CONFIGURATION mark over the years are attached
hereto as Exhibit A.

18.  Since 2000 alone, JCI has sold well over 6 million devices under its TEMPERATURE
CONTROL DEVICE CONFIGURATION trademark.

19.  Asaresult of JCI's exclusive and continuous use of its trademark TEMPERATURE
CONTROL DEVICE CONFIGURATION in its industry, customers in the relevant industry
have come to recognize the trademark TEMPERATURE CONTROL DEVICE
CONFIGURATION as solely designating JCI as the source of goods sold by JCIL.

20.  Further, the design of the temperature control device at issue in this trademark application
is not merely functional. In fact, squared edges on the casing would provide a functional
advantage in terms of room inside the casing and ability to enlarge knobs and dials. Squared
edges may also lead to tooling advantages. Additionally, the notched temperature display is not
nearly as advantageous as a mere painted line to indicate temperature from a cost or machining

standpoint.



21.  All claimed features could be designed many different ways, and the appearance of these
features on the device at issue is unique to JCI and recognized as an identifying feature of each

of the JCI devices.

The undersigned being warned that willful false statements and the like are punishable by
fine or imprisonment, or both, under 18 U.S.C. 1001, and that such willful false statements and
the like may jeopardize the validity of the application or document or any rcgistration
resulting therefrom, declares that all statements made of his/her own knowledge are
true; and all statements made on information and belief are believed to be true.

o

'George Rudich
//7/ 20/0
Dat/’ 7




EXHIBIT A
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» REFRIGERATION PRODUCTS

" Cool. Fresh. Smart.
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There are Johnson Controls/PENN products for low and high pressure
control in freezers. Defrost controls. Electronic three-phase fan speed
control of head pressure. Multi-function controis. We make hundreds
of temperature controls, electronic and electromechanical, for hundreds
of different uses, from bulk milk tanks to ice cream freezers. Our products
perform indoors and out, and work with corrosive and non-corrosive
refrigerants. We contral lube pressure in compressors. We manufacture
water regulating valves for condensing temperature control and water
flow switches engineered to interiock with other contro's to assure
chillers operate properly. Whatever the application, every Johnson
Controls/PENN product has one thing in common: worry-free operation.

As part of our ongoing, corporate-wide commitment to sustainabiiity
and the environmerit, we offer a complete line of high-pressure
controls that are compatible with CFC-free R-410A refrigerant.
These environmentally-friendly products include the P70 and P170
pressure controls, P100 pressure switches, P266 fan speed controls,
and V246 and V248 water regulating valves.

Johnson Controls/PENN is also taking @ proactive approach by using
more environmentally-friendly substances in our products. All of our
temperature controls with liquid filled sensing elements now contain

a new, “green” fluid that is safer for the environment. This industry-
leading, eco-friendly fluid is nonflammable, non-toxic and non-reactive.
it can be found in the A19, A28, A36, 719, T22, T23, T25, 726 and 746
series of controls, helping to create a more comfortable, safe and
sustainable world.




From the very beginning, dependability has been a halimark
of Johnson Controls/PENN. Frankly, once you instalt one

of our controls, you can forget about it. We offer proven,
long-fife curability over a wide range of temperature and
pressure applications. But do remember that the rugged,
dependable designs and quality construction give you peace
of mind, and performance that outlasts other products.

AlG
A419

P70/P170
P499
P100
=470

F61
Vidé
V246

L

VFD6E
P2es

s

MR Series

MS Seres £

P545
145/P28/P45




Long lasting dependability

Continuously innovative

A long history of tried
and true performance

The latest in control
technology

Worry-free operation

Advanced electronic
controls for increased
reliability and efficiency




REFRIGERATICON PRODULTS

Tried and true technology, like that offered by our P70 pressure controls, V46 water valves and
other electromechanica! products, has long met the needs of our customers. But times change.
Your requirements change. So we continue to develop new control solutions that will even
better meet your needs for efficiency, dependabiity and ease-of-use. As a result, Johnson
Controls/PENN leads the way in electronic and digital contral technology.

The new P266 Condenser Fan Speed Control features a stainless steel electronic pressure
sensor for greater reliability and longer life, along with field adjustable speed pressures, start
voltage and minimum speed/cutoff.

With the new System 450™ Modular Electronic Controls, you get more control options
and flexibility. System 450 modules provide accurate, stand alone control for a wide range
of field-configurable, single stage, multiple stage and proportional control for temperature,
pressure and humidity. Plus, you have plug together instaliation convenience.

gl
=
il
1l

[

Our VFD66 Electronic Fan Speed Controlier simplifies condenser fan speed control for three = '
phase motors. Its compact size increases mounting flexibility. T e |

B ————

=

|



The A419 Electronic Temperature Controller is an easy-to-read, digital ¢isplay temperature
controller in a compact, easy to program design.

Get greater versatility, reliability and ease-of-use for a wide range of pressure applications
with the P470 Electronic Pressure Controi,

MR Controls combine the functions of 3 timer, thermostat, temperature display, defrost
termination device and interconnecting wiring into a single control. Also, controf up to four
stages of heating, cooling, humidity or pressure with the MS Series.

Advanced technology. Unsurpassec accuracy. Dependability. Efficiency. Whatever you're
jooking for in a refrigeration control, Jehnson Controls/PENN delivers. That's why we're the
top choice in the industry. Pius, we back you with excelient warranties and a wide ranging
aftermarket distribution network, offering replacement parts and expert training in
refrigeration applications. When your reputation is on the line, count on the quality and
performance of Johnson Controls/PENN.

s




Pressure Controls
Compatible with

>
.
;§_<_M

10A

TOP  MAXIMUM
SWITCH BOTTOM QF WORKING
PRODUCT ACTION OF RANGE  RANGE PRESSURE  TYPICAL APPLICATICNS
Suction pressure control -
P70AA- T 1 125 '
0AA-2C SPST Open Low 0 50 325 loss of charge J
- Fan cycling for head -
- \ { 47 6
P70AA-400C SPST Open Low 100 0 690 pressure control ,,
P70CA-400C  SPST Open High 200 610 eso  High pressure compressor B~
L g it ° : shutdown ~ Auto Reset
. High pressure compressor .
- ) i J
P70DA-400C SPST Cpen High 200 610 530 shutdown — Manual Reset
. Suction pressure contral —
- . 1 32 e
P170AA-2C SPST Open Low 0 150 325 loss of charge TR
% e B
Fan cycling for head §
- 1 7C ; -
P170AA-400C  SPST Open Low 100 470 €90 pressure contral "
L . High pressure compressor :
- 5 f ) 0L ) ST -
P170CA-400C  5PST Open High 200 610 690 chutdown — Auto Reset ’3"
e . N ~ High pressure compresscr ‘
- 7 4o ( (4] Gf
P170DA-400C  SPST Open Righ 200 610 680 shutdown — Manual Reset
; . Fan cycling for head
P100AP-332C SPST Open Low 300 400 600 pressure control
Low pressure switch —
- loss of charge
P100AP-201C  SPST Open Low 10 32 600 )
Compressor cyciing
Autc Reset
P100DA-BIC/D*  SPST Osen Hich Manual £30 300 High pressure compressor
P YRen g Reset - shutdown - Manual Reset
- . Manual cos High pressure compressor
- 3 s y b
P100DA-86D SPST Open High Reset 575 800 chutdown — Manua! Reset
. _ High pressure compressos
-85D? N n ; 65 6 / 5 ’
P100CP-85D SPST Open High 565 065 800 shutdown — Auto Reset
_ SPST Open High P :,_ High pressure compresscr
P100CE-11D" HO Contacts 450 >39 800 shutdown — Auto Reset
~ Head pressure control .
3 datin 2 7 . £ -
P266Axx Modulating 30 720 &5 208/230/240 V beo oo %
) Head pressure control . -
? 3 2C 5 : =
P266Bxx Modulating 0 720 785 460/480/575 V ;

1. Buik Pock Only 50 per box Minimum order 250
2. Butk Pack Oniy. 50 per box. Miumum order 100,
3 R-2204 compoubility offered with P2SESNR-2K tronsducer

WWW OhNSORCUNIYE Com
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Refrigeration Co

1trols

TYPICAL APPLICATIONS

TEMPERATURE CONTROLS

A18 Temperature Controls

A419 Electronic Temperature Controls
MR Defrost Controis

- Temperature control n
HVAC/R applications

- Supermarket display cases

- Boiler controt

- Home brewery

- Fan or cut-out control

PRESSURE CONTROLS
P70/170 Pressure Controls
P100 Encapsuiated Pressure Switches

- High or low-pressure cut-out controls
- Head pressure control
- Condenser fan cycling control

.

P470 Electronic Pressure Controls « Pump down control T by
P49 Electronic Pressure Transducers - Capacity control %
SYSTEM 450™ MODULAR - Clean rooms and computer rooms
ELECTRONIC CONTROLS - Greenhouses
~ by I3 . | g 'ﬁ‘ R ’,‘ =T
C450C Temperature, Pressure - Condenser fan cycling — ;

- Frozen/refrigerated display cases i

and Humidity Controls
C450Y Power Module
(450S Expansion Modules

- Cooling tower control
- Temperature indication

LUBE QL CONTROLS

P28/P128 Lube Qil Controls
P45/P145 Lube Cil Controls

P545 Electronic Lube Qi Controls

- Lube oi! pressure protection
for semi-hermetic refrigeration
COMPressors

/
Johnson j)
Controls
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Refrigeration Controls

TYPICAL APPLICATIONS

REFRIGERANT LEAK DETECTORE
RLD-H10G~line voltage
RLD-H10PM~battery driven

- Leak detection of CFC, HCFC,
and HFC refrigerants and blends

CONDENSER FAN CONTROLS
P70/P170 Pressure Controls

P266 Electronic Fan Speed Controls
VFD86 Condenser Fan Speed Controls

- Cooling tower fans
- Fans in evaporative

- Fan cycling control
- Commercial air-cooled condensers

RN

condensing units . wa }
A 5.ty i
WATER REGULATING VALVES - lce machines
V43/V46 Water Regulating Valves - Computer rooms - g
V146 High Pressure Regulating Valves - Refrigerated cases ' L
!

V246/V248 Water Regulating Vaives
for High Pressure Refrigerants

- Water cooled heat pumps i
- Water cooled refrigeration condensers

FLOW & FLOAT CONTROLS
F61 Flow Switches

763 Float Switches

F59 Sumg Pump Switches

- Water purification and treatment systems
- Sump pumps

- Booster pumps et
- Cooling tower sumps

johnson "5)))

Controls

€ 7008 Jobnsoan Controls, inc. PO Box 423, Mitwaukee, Wi 52201 Printed in USA PUBL-5482
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Clear and simple
control

Johnson é?))

Controls



Compart, customizacis, Conngurae, (08
Now you can get hundreds of control options and flexibility
from just nine control modules. The new System 450™
electronic controls from Johnson Controls/PENN provide
all the convenience and ease of use of plug together
modular controls with improved efficiency and accuracy.
Plus, you can control pressure, humidity and temperature

with a single system.

P

(L W

EE

e Wi

- Up to three inputs per control provide flexibility and
reduce number of controls required, cresting a smaller
carbon footprint

- Factory default settings for selected sensor
- Easy to read backlit LCD and four-button touch pad
- Up to ten stages of control

- Nine System 450 modules replace 80 System 350™
modules, which means fewer parts to orcer and stock

- UL, cUL, CE, C-Tick, RoHS compliant

- Universal modules include:
- C450CBN-1 single relay control module with LCD
- C450CCN-1 dual relay control module with LCD
- C450CPN-1 Pl analog output module with LCD
- C450SBN-1 single relay expansion module
- C450SCN-1 dual relay expansion medule
- C450SPN-1 Pl analog output expansion module

w@'

pran

g -

%; SYSTEM 450 SYSTEM 450

|
|
|
[,
e

« SPDT relay outputs provide On/Off control of the

equipment in your controlled system

- Set up multiple relay outputs to create a variety
of equipment staging configurations

- Available in singie & dual relay output modules

- Analog output generates a direct-acting or reverse-acting

proportional output signal (0-10 VDC or 0-20 mA)

- Proportional plus Integral (P1) control capability, allows
conzrolled system loop to get closer to the desired set
point even under full load conditions




- Clean rooms

» Computer rooms

+ Pharmaceutical manufacturing
- Museurns and libraries

- Gregnhouses

\
\

« Paper manufacturing and storage

- Space humidity control

- Humidity monitoring and display

« High/low humidity alarm

« Humidification/dehumidification control

- Staged On/Off or proportional humidity control

St

System 450 modules can be used as standalone devices, WL RS AT
or in conjunction with expansion modules, to control a . - Heating & cocling control with deadband

wide range of single-stage, multi-stage, and proportional | - Stage boiler control

refrigeration, HVAC and industrial applications. With .« Bailer circulating pump control

System 450, each control module accepts up to three .« Mixed-air damper control :

inputs configurable for humidity, temperature or pressure A Water mixing valve control

applications. That means that a system can control humidity, - Modulated or staged temperature damper
temperature and pressure, or any combination of the three. actuator control s

U S—————
Because System 450 can handle up to three applications
simultaneously, it's easier to control rooms with multiple
conditions like wine cellars, greenhouses, swimming pools
and spas.

- Staged On/Off condenser fan control
+ Two-speed fan motor control
* Floating pressure control of an actuator
« Constant duct static pressure control
« Constant air velocity control
- Relief damper building pressurization control
+ Refief fan building pressurization control
- Electric forced air systems:
A%9 pass . HE-6753 ~ «Room or building static pressure
Temperature Sensor Raticmerric Trensducer Humigity Sensar » . .
» Supply side static pressure
g . - Refrigeration compressor capacity control

- A99 Temperature Sensors
- P499 Ratiometric Transducers
- HE-6753 Humidity Sensors
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Tried and true technology, like that offered by
our P70 pressure controls, V46 water valves and
other electromechanical products, has lang met the
needs of our customers. But times change. Your
requirements change. So we continue to develop new
control solutions that will even better meet your

needs for efficiency, dependability and ease-of-use.

As a result, Johnson Controls/PENN leads the way

in electronic and digital control technotogy.

The A419 Electronic Temperature Controller is an
easy-to-read, digital display temperature controller

in a compact, easy to program design.

Our VFDé6 Eiectronic Fan Speed Controller simplifies
condenser fan speed control for three phase motors.

Its compact size increases mounting flexibility.

The P470 Electronic Pressure Control covers a
wide range of pressure applications in a single
control, with greater versatility, reliability and ease-

of-use than electromechanical controls offer.

Johnson Controls System 350™ Modular Electronic
Controls give you more control options and
flexibility. System 350 modules give you accurate,
stand alone control for a wide range of single stage,
multiple stage and proportional control for
temperature, pressure and humidity. Plus, you
have plug together installation convenience.

The MR Controls combine the functions of a
timer, thermostat, temperature display, defrost
termination device and interconnecting wiring into a
single control. The MS Series can control up to four

stages of heating, cooling, humidity or pressure.
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Advanced technology. Unsurpassed zccuracy.
Dependability. Efficiency. Whatever you're looking for
in a refrigeration control, Johnson Controls/PENN
delivers. That's why we're the top choice in the industry.
Plus, we back you with excellent warranties and a
wide ranging aftermarket distribution network,
offering replacement parts and expert training in
refrigeration applications. When your reputation is on
the line, count on the guality and performance of
Jonnson Controls/PENN.




Long lasting dependability

Continuously innovative

A long history of tried and
true performance

The latest in control technology

Worry-free operation

Advanced electronic controls for
increased reliahility and efficiency




Temperature Controls
A19
A419

Pressure Controls
P70/P170 '
P499

P100

P479

Flow Switches

Water Valve
V14é

Fan Speed Controls
VFD66

Defrost Control

- MR Series

Stage Controls
MS Series

System 350" Modular Controls

Lube Oil Control
P54s
P145/P28/P45







Ve know reing
if there's refrigerant in it, chances are, there's a
Johnson Controls/PENN product connected to it.
Qur products perform indoors and out, and work

with corrosive and non-corrosive refrigerants.

There are Johnson Controls/PENN products for
low and high pressure control in freezers. Detfrost
controls. Electronic three-phase fan speed control
of head pressure. Multi-function controls. We make
hundreds of temperature controls, electronic and
electromechanical, for hundreds of different uses,
from bulk milk tanks to ice cream freezers. We control
lube pressure in compressors. We manufacture water
regulating valves for condensing temperature controt
and water flow switches engingered to interlock with
other controls to assure chillers operate properly.
Whatever the application, every Johnson Controls/
PENN product has one thing in common: worry-

free operation.

We also offer a complete line of high-pressure
controls that are compatible with CFC-free R410A
refrigerant. This is just one example of our ongoing,
corporate-wide commitment to sustainability and

the environment.

From the very beginning, dependability has been a
hattmark of Johnson Controls/PENN. Frankly, once
you install one of our controls, you can forget about it.
We offer proven, long-life durability over a wide range
of temperature and pressure applications. But do
remember that the rugged, dependable designs and
guality construction give you peacs of mind, along

with performance that outlasts other products.




Control Products and Systems
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15 a company dedicated 10 developing technology that touches
people. Tens of thousands of buiiding owners and managers
woridwide turn to Johnson Controls 1o improve the quality of
their indoor environments by maximizing cornfort, productivity,
safety and energy efficiency.

Since 1885, Johnson Controls has been s leading
manufacturer and installer of HVAC and refrigeration controls
and systems. As a global leader in the controls industry,
Johnson Controls is a single source for electronic,
electromechanical and pneumatic control products and
sensors of alf types. We design and manufacture custom
controls for hundreds of OEM customers. Our experts also
engineer and install advanced facility management systems,
direct digital controls and pneumatic systems to meet a wide
range of customer environmental control needs.

With over 200 offices throughout the world, the company has
vast, unmatched expertise in working with schools, hospitals,
commercial and industrial buildings, hotels, government ana
other facilities. We back our products with industry leading
three-year warranty protection. In addition, our more than
2,500 stocking wholesale locations make our products 2asy 10
obtain. So they're available whear and where you nead thern.




Johnson Controls/PENN has been in the business of commercial
refrigeration controf for nearly 100 vears. Today, our products and
systems combine advanced electronics with  long-term
dependability. You can benefit from controls that deliver long-ife
durability and versatility over a wide range of temperature and
pressure applications. All designed around your needs for
efficiency, product safety and productivity.

P470 Electronic Pressure Control with Display, with three
fieid-selectable pressure ranges, covers a wide range of
refrigeration and HVAC applications and uses a P393 Electronic
Pressure Transducer. A419 Electronic Temperature Control is
an innovative, economical control for both heating or cooling
applications. VFD66 Condenser Fan Speed Control can use
either pressure or temperature signals for economical 3-phase
tan speed control on refrigeration and HVAC condensing units
P445 Electronic Lube Qi Control provides accurate and relisble
elactronic monitoring and control of compressor ube-oi CCuts.
No capillary tubes provide greater flexibility and recuce potential
refrigerant losses. V46 Water Regulating Valves provids
uniform pressure response and stable adjustrment in operating
rarges up to 150 psi. P66 Electronic Fan Speed Control
ensurss refrigaration systems perform efficiently, even in low
ambient temperatures.




JEHNSON ALCO
CONTRELS .. Cross Reference
TEMPERATURE Controls
Froduct d Fanogs £ Lo Capiliary : Cover Hotes
ALCO TF1i15-82 AEQC -20/80F 3207 ADJ SPDT NONE COILED NEWMA 1
ALCO TSI-X2E 30/40 -20/60F 3/30F AD.! SPDT NONE COILED HNEMA 1
PENN A19BBC-2C -30/100F 3/12F ADJ SPDT NONE COILED NEMA 1 1)
PENN A198BBC-6C -30/100F 3M12F ADJ SPDT NONE COILED NEMA 1 {(1U3)
ALCO TF115-83 AEOC 15/95¢ 3/30F ADJ SPDT NONE COILED MNEMA 1
ALCO TSI-X3E 64748 15/25F 3/30F ADJ SPDT NONE COILED NEMA 1
PENN A18BBC-2C -30/100F 3/12F ADJ SPDT NONE COILED NEMA 1 (1)
PENN A19BBC-6C -50/100F 3/12F ADJ SPDT NONE COILED NEMA 1 (1)(3)
ALCO TF115-S4 AF10 -20/95F 5/35F ADJ SPDT 120° 3/8x2-3/4 NEMA 1
ALCO TSI-X4F 32/41 -20/95F 5/35F ADJ SPDT 1207 3/8x2-3/4 MNEMA 1
PENN A19ABC-24C -30/100F 3/12F ADJ SPDT 96" 3/8X4 NEMA 1 {H)
PENN A19ABC-36C -30/100F 3/12F ADJ SPDT 2407 3/8X4 NEMA 1 (1)
I{' \F PRESSURE Controls
procduct # Ranod Lifs, Sugion SR LonnLg Loovgl LadiEy
ALCO FF115-S1 BAK 24%442 3/30 ADJ SPDT 35 W/ FLARE NEMA 1
ALCO PS1-X1K7/15 247/42 3/30 ADJ SPDT 32 W/ FLARE MNEMA i
PENN P70AB-12C 12"/80 5/35 ADJ OPEN LO 38" W/ FLARE NEMA 1
ALCO FF115-83 BAK 15100 7/70 ADJ SPDT 38" W/ FLARE NEMA 1
ALCO PS1-X3K 50/65 157100 770 ADJ SPDT 36" W/ FLARE NEMA 1
PENN P70AB-2C 20100 7/50 ADJ OPEN LO 36" W/ FLARE NEMA 1
ALCO FF115-S3 BAA 15*7100 770 ADJ SPDT MNONE MALE FLARE NEMA 1
ALCO PS1-X3A 50/65 157/100 7770 ADJ SPDT NON MALE FLARE NEMA 1
PENN P170AB-2C 20100 7/50 ADJ OPEN LO NONE MALE FLARE  NEMA1
ALCO FF115-54 BAK 15/23C 15/145 ADJ SPDT 36" W/ FLARE NEMA 1
ALCO PS1-X4K 115/142 15/286 15/145 ADJ SPDT 35" W/ FLARE NEMA 1
PENN P70AA-2C 0/150 12/40 ADJ OPEN LO 36" W/ FLARE NEMA 1
PENN P70AA-3C 100/300 25/75 ADJ OPEN LO 36" W/ FLARE NEMA 1
ALCO FF115-85 BAK 90/450 30/220 SPDT 35" W/ FLARE NEMA 1
ALCO PS1-X5K 2307280 S0/450 30/220 SPDY cicy W/ FLARE NEMA 1
PENN P70AA-118C 100/400 35/200 OPENLO 36" W/ FLARE NEMA 1
PENN P70CA-3C 50/450 60/150 OPEN Hi 36" W/ FLARE NEMA 1
ALCO FF115-85 BAA S0/450 30/22G SPDT NOME tMMALE FLARE MNEMA 1
ALCO PS1-X5BA 140/28C SOAR0 220 SPOT NOME MALE FLARE HEMA T
PENN P170AA-118C 100/400 35/200 OPEN LO NONE MALE FLARE NEMA 1
PENN P170CA-3C 50/450 60/150 QOPEN Hi NONE MALE FLARE NEMA 1
ALCC FF115-85 BRK 90/450 MARNUAL SP0T 5™ W FLARE NEMA 1
ALCC  PS1-YBK 230/2480C CO/4n0 FAARUAL SPOT 38" W/ FLARE MIERMA Y
PENN P70DA-1C 50/450 MANUAL OPEN HI 36" W/ FLARE NEMA 1
PENN P70KA-1C 50/450 MANUAL M-BLOCK 36" W/ FLARE NEMA (5) R
ALCO FF115-8S5 BRA 905/430 FAANUAL SPDT HONE MALE FLARE FEMA Y
ALCC PS3I-YS5A 330/380 50/450 RANUAL SPDT NONE MALE FLARE MNEMA

PENN P170DA-1C 50/450 MANUAL OPEN HI NONE MALE FLARE  NEMA'




Proguct #

; TEMPERATURE Controls
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Cross
Reference
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C‘S"‘

Ranco ETCT111000-000 -30/220F TB0F ADJ LEAD 0.EXZ

PENN  A418ABC-1C -BO/21ZF 1/30F ADJ 78" LEAD 0.5x%2 NEMA 1 {18}
Ranco 3130-101 35/45F 12F FAD NOME 240" NEMEA 1

PENN A11B-1C 35/45F 12F FXD 48" 240" NEMA 1
Rance 3130-2C1 35/45F MANUAL NOMNE 240 NEMA 1

PENN A11A-1C 35/45F MANUAL OPEN Lo 48 240" NEMA 1
Ranco 33173-851 37F FXD MANUAL OFEMN LD 180° 0.5X4.258 NERA

PENN ATOBA-17C _ 35/80F ADJ MANUAL OPENLC R _y8¥3 NEMA 1
Ranco  3311-701 30F F¥0 18F FXD CPENLO 120 3/8%8.5 NEMA 1

PENN A70AA-15C -10/65F ADJ _440F ADJ OPEN LO 72" 3/8X3 MEMA 1
Ranco A22-2237 41F FXD &F FXD OPEN Hi NONE 48" RNEMAS 1

PENN _A11E-8C _35/45F 12F FXD SPoT 240" NEMA 1
Ranco 010-1010 0/55F FIE5F AD OPEN LO 48" NELA T

PENN A11B-1C 35/45F 12F FXD OPEN LO 2407 NEMA 1
Ranco 0Q10-1409 0/55F 3205 ADJ OPEN LO YES NEBA 1

(PENN  AISABA-1C -30/80F 5/20F ADJ JOPEN LO 3BX4 NEMA 1 (1
Rance Q10-1410 25/75F 3/20F ADJ QPEN LC YES NEMA 1

PENN  A18ABA-4C «Qf&vf: . 3.5/14F ADJ  OPENLO 3/8XE NEMA 1 (1)
Ranco 010-1416 0/55! 3/20F ADJ QOFEN LO 72" NEMA 1

PENN A11B-1C 35/45F 12F FXD QPEN LO 240" NEMA 1
Ranco 010-1418 O/55F 3/20F ADJ OFEN LD COILED NEMA 1

PENN  A19BBA-1C 30/50F 5/20F ADJ OPEN LO COILED NEMA 1 {1
Ranco 010-1473 O/55F 7/55F ADJ OPEN LO YES NEMA 1
_PENMN  A18ABA-1C BOSBOF S5/20F ADJ OFEN LO 3/ex4 MNEMA 1 1)
Rance O10-1490 O/E5F 2F FXD OFEN LO YES NEMA 1

PENN A18ABA-IC -30/50F 5:20F ADJ OPEN LD 3i8%a NEMA 1 {1)
Ranco 010-1491 25/75F 2F FXD OFEN LO YES NEMA 1

PENN  A19ABA-4C 20/80F 3.5/14F ADJ OPEN LD IBXS NEMA 1 (1)
Ranco 010-1802 28/75F 3/20F ADJ OFEN LO COILED NENMA 1

PENN  A1SBAC-1C 30/110F 3.5F FXD SPDT CQILED NEMA 1 )
Rance 010-301 30/95F 2F FXD OPEN LO COILED NEWA 1

PENMN  A1SBAA-EC 30°110F 3.5F FXD COPEN LD COILED NEMA 1 ')
Ranco C16-104 O/55F 320F 4D SPDT YES NEMA I

PENN  AISABC-24C BOA0CF 3/12F ADd SPOT 3/8X4 NEMA 1 11)
Rance 016-111 0/55F 3/20F ADJ EPDT 72 NEMA 1
_PENN  A11E-6C 35/45F 12F FXD SPOT L2807 NEMA 1
Ranco 016€-165 30/90F 2.8F FXD SPDT COILED NEMA 1

_PENN  A18BACI1C 301107 L3.5F FXD SPDT COILED NEKA 1 (1)
Ranco 016-263 0/55F FMANUAL SPDT YES NEMA 1

PENN  ATRACC-8C -30/100F MANUAL SPOT 3/8X4 NEMA 1

PENN _A70BA-17C 35/80F MANUAL OPENLO 72" 38X3 WM 1 (12
Rance 018-254 O/BEF MANUAL SPDT 96" .

PENN  A11D-1C 35/45F MANUAL SPDT 240"

PENN _A70BA-18C 18/85F MANUAL OPEN LO 2407 v (123
Ranco O16-588 15/49F 1.5F FXD SPDT 72" INERA 1

PENN  A11E-6C 35/45F 12F FXD SPDT 2407 NEMA 1 {13

PENN  ATOAA-180 15/55F _ BF FXD OPEN LO 244" NEMA 1
Ranco 018-584 0/55F 2FFAD SPDT COLED NEMA 1

PENM  A19BBC-2C -3 1GOF 112F ADJ SPOT COILED NEMA 1 {1)
Ranco O18-595 50/100F G/20F ADJ SFOT 2/8XE NEMA 1

PENN A19ABC-<C 50M30F  3.5/M4F ADJ sP0T 3/8X5 HEMA 1 {1}
Ranco 015-601 22 5/47.5F 2.5F FXD SPDT 3/8%8 TIEMA T

PENN  A19ABC-2C 20/80F 3.5/14F ADJ SPOT 3/8X5 NEMA 1 {1

PENN A70AA-15C -10/65F ADY 10F EXD OPEN LD 3BX3 NEMA 1 (12
Ranco 020-7041 0/100F 5207 ADJ  UPST OPEN LO 3/BXE REA 1

PENN  A72AA-3C 50/90F AD DPST OPEN LO 1116X6 /4 NEMA 1

PENN _AT2AA-2C 15/85F _ADJ PETOPENLO 3BX3 NEMA 1
Hanco 0352-6910 30/05F 2F FXD SPDT COILED NEMA 24X
_PENN A13PAC-1C 30/110F 3112F ADJ SPOT COILED NEMA 4X
Ranco 0O8&0-100 -35/85F 4150F ADJ SPDT 3/8X3 NEMA 1

PENN A19ASC-24C -30/100F B/1ZF ADJ _SPDT 38%2 NEMA 1 {4
Ranco  080-101 35/85F 4/B0F ADJ SPDT COILED MEMA 1

PENN A1SBBC-2C 3O T00F 3/12F ADJ SPDT COILED NEMA 1 (1)
Fance 0O80-1072 -15/40F 3/20F ADJ CPEN LO NO 45 COILED NERMA 1

PENN  A1S2BBA-1C -30/50F 5/20F ADJ QOFEN LO NONE COILED NEMA 1 (1)
Pance 0B80-120 -35/85F 4/50F ADJ SFOT 20 2/8X8 NEMA ¢

PENN  A1S5ABC-35¢ -30/100F 3/12F ADJ SPDT 240" 3/8%4 NEMA 1 1)

NEMEA 1




TEMPERATURE Controls, coni.

Froducty R oy Hoisg
Rance O80-1408 320F ADS : z mE NERA 1

PENN  A19ABA-1C 5/20F ADJ O?E\I Lo 72" 3/8X4 NEMA 1 (1)
Ranco  060-200 85/240F 6/50F £DJ ger 3EXE MERA )

PENN  A18ABC-12C 100/24GF 8247 ADJ a‘PDT og” 28¥2.5 '\FMA‘ 1 {1
DEFROSTYT / FAN DELAY Temperature Controis
Ranco F25-107 40/75F 2GF FX SPDT [Sie 3/ex4 OPEN

PENN A197BC-2C 45/85 25? DJ SPDT 7z G. 3)(3 125 MEMA 1 {113
Hanco F25-114 43/73F z 5 Se07 % % SRR '

PENN A19ZBC-2C 4585 25F ADJ SPOT 72" 0.9%3. azs NEMA 1 40

\_ PRESSURE Controls

roducis Sudloh Capiilary Connoction Coyear Motos
Ranco 3126-116 20 FAL SPDT 850" SWEAT OFEN
_PENN  P2OEB-1C 29:’32 FXD SPDT 36" SWEAT ] OPEN {5
Hanco 3126-117 12 FED SPDT 50" SWEAT OPEN

PENN P70AB-2C 1153 ADJ OPEN LO 36" W/ FLARE NEMA 1 (5314)
Fanco 3126-216 AANUIAL CPREN LD 80" SWEAT OPEN

PENN P70BA-1C OPENLO 38" W/ FLARE NEMA 1 (5114}
Hanco  3126-412 237¢ SPDT 60" SWEAT OFEN

PENN P20EBE-1C 7?150 ) 28/32 FXO SPDT L 38" SWEAT OPEN {B)
fRanco 3127-140 125/450 7LEXD OPEN H sl SWEAT OREN

PENN P20EB-2C 100428 BQ‘TI FXO SPOT -3 SWEAT OPEN {5}
Ranco  3127-220 125/450 MANUAL SELT 847 SWEAT CFEN

PENN  P70DA-IC 50450 MANUAL DP’EN ) 3B W!’ Ftaﬁr NEMA 1 {5Y4)
Ranco 3127-414 1501'450 704125 SPDT 60" S CFPEN

PENN PPOEB-2C wa 60/77 FXD a5 SWEA% OPEN 18}
Ranco 3180-012 25 XD e SVELT OPFEN

PENN P20EB-1C 29/32 FXD 38" SWEAT OPEN (8]
Hanco 3160-014 25 FXL [Siehe SWEAT OREN

PENN P20EBR-1C | 29/32 FXD 38" OPEN G
Hanco 3160-212 MANUAL 84" CREN
_PENN _P70BA-1C 207100 _MANUAL 36~ NEMA 1 (5)4)
Ranco 31806-406 60" QPEN

PENN P20EB-1C 38" OPEN (8}
Ranco  3161-002 80" VR AT OPEN

PENN P20EB-2C 38" SWEAT OPEN (s)
Ranco 3161-003 50" SWEAT OPEN

PENN  P20EB-2C e BWEAT QPEN {6)
Hanco 3161-004 80" SWEAT OPEN

PENN P20EB-2C 38" SWEAT OFEN {8)
Ranco 3161-009 ax 60" SWEAT OPEN

PENN  PZOEB-2C 6@ ?7 FXD ag” SWEAT DFPEN (6}
Hanco  3161-201 ! g SWEAT DN

PENN  P70DA-1C .‘IANUAL - 38" . Wi FLARE NEMA 1 (54
Egrce | 2151.205 MANUAL 80" FramE P EN

PENN P70DA-1C mm;;ga; o a8 Wy FLARE {5)
Ranco 3161-403 50153 80" SWEAT

PENN P20EBR-2C €0/ ‘:? FXD 38" €)
Ranco G20-4050 12 FXD £ z
_PENN P 207100 7/50 ADJ 3 NEMA T 514
Ranco 2 777 19/70 OFEN

PENN ?EOEB 1C 7/150 29,32 F;@ N OPEN (8
Hanco (G20-4412 MANL CPFEN
_PENN _P70BA-1C MANU!}}. NEMA 1 (514
Hanceo  G23-5052 507125
_PENN _P2OEB-2C §0/77 FXD _SWE !
Rance G23-5253 TID4AEC 0 AN 24 SWEAT

PENN  P70DA-1C  OPEN ﬁj , 38" W/ FLARE _B¥4)
=ango 0101083 OPEN L i Wi FLARE

PENN P7DAB-2C Wi FLARE
Zanos O10-1401 ALE FLARE

P170AB-12C  12°/B0 MALE FLARE

mareo 010-1402 12750 VY FLARE

PENN P70AB-12C 12780 W/ FLARE
manco O10-1483 RS ] W/ FLARE

PENN _P70AB-2C 207100 W FLARE
Ranco  O710-1807 1060/250 2071 Of‘* timle Flare

PENN  P70AA-151C 50300 20120 OPENLO NONE — MALE FLARE

2




PRESSURE Controls

ETOULCTs Y 6 o
Ranco 101831 C:’ i' LC‘ [ T4 FLARE

PENN P70AB-12 OPENLO 35 Wi FLARE
Aancs  O10-1842 12950 QFEN L g W ELARE

PENN P70AB-12C 12"/80 OFEN LD 35" W FLARE
Ranco O106-2000 1007250 OFENLO 48" Wi FLARE

_PENN  P70AP-3C 150/300 OPEN_LO 35" | FLARE
Rance Q10-2084 1007400 CFEN LD 35" Wi FLARE

PENN P70AA-118C 100/400 OPEN LO 35" W/ FLARE
Ranco O11-1711 153G OPEN 35" Vi FLARE

PENN P7OCP 3C 50/450 OPEN HI ag” W/ FLARE NEMA 1
Rance 0111713 150/450 CFEER HI MOrHE 18 E FLARE NEML 1

PENN P70CA-2C 50/450 OFEN HI NOMNE MALE FLARE NEMA 1
Ranco O11.7788 1074100 TEEN HI NONE MALE FLam s NEMA 1

PENN P170CA-1C 207100 OPEN HI NONE MALE FLARE NEMA 7
Fanco ©11-30%3 107100 OFEN i 38" W/ FLARE PERA

PENN P70GA-1G 2071600 5 OPEN HI 38" W/ FLARE NEMA 1
Ranco 016107 16100 10/40 ADJ SPDT FIOHE MALE FLARE EWiA

PENN p7g,{5A 100 207100 5 FXD SPDT NONE MALE FLARE NEMA 1
~anco O18-1 538 4D SPDT MNONE LIALE FLARE NEMA 1

PENN P?DEA 10C 5 FXD SPDT NONE MALE FLARE NEMA 1
Ranco O16-14; 17 FXD SPDT 35" W/ FLAF S NEMA 5

PENN P70EA-6C ‘ 14 FXD SPRT 35" SWEAT NERIA 3 {4
Rance O16-166 j 106440 36" W/ FLARS {ERA S

PENN P70GA-2C / 7/50 4 35" W/ FLARE NEMA 1 (12
Ranco 016-200 150/450 MANUAL sSPD 2 Wi FLARE PERIA

PENN P70KA-1C 50:450 MANUAL NO/NG W/ FLARE NEMA 1 1z
Ranco Q16-208 150/450 MANUAL SPOT MALE FLARE NTLAA 5

PENN  P170KA-1C 50/450 MANUAL NONC MALE _FLARE NEMA 1 {12}
Ranco 018261 500 MANUAL 3PDT W/ FLAR MNEMA 1

PENN P70HA-2C 207100 MANUAL NO/MNC 4 w FLARE NEMA 1 (12
Ranco 016-503 1504450 40/150 SPDT NONE AALE FLARE NEMA 1

PENN  P70JA-18C 50/450 60,150 NOMNG NONE MALE FLARE NEMA 1 112
Ranco C18-527 10°/100 m 40 AT sepT ag" V. FLARE NEMA 1

PENN P70EA-10C 2077100 5 FXD SPDT NONE MALE FLARE NEMA 1 (3
Ranco (316537 12750 5/35 ADJ SFLT 35" W/ FLARE NERAA

PENN P70EA-10C 20°/100 5 FXD SPDT NONE MALE FLARE NEMA 1 i3)
Rance O16-585 10100 IMANUAL SPDT NCiE MALE FLARE NERA 1

PENN P70HA-3C 2077100 MANUAL NO/NC NONE FEMALE NDT NEMA 1 {4y(12)
Ranco (©20-1894 1007400 404150 OPEN LO NONE LEE NEVA 1

PENN P170AA-118C wom.oo 35/200 OPENLO NONE MALE FLARE NEMA 1
Sanco  O20-7002 250 5/35 CEETLO 35" Wi FLARE LEAMA

PENN P72AA-iC _ 20 100 7/50 DPSTLO 38" W/ FLARE NEMA 1
Ranco (20-7008 1002400 404150 DPITLD 38" W/ FLARE EAAA

PENN P72AA-27C 100/400 35/200 DPSTLO 38" W/ FLARE NEMA 1
Srogucy s A I L Han S oo RERAE LTV T
Ranco 3100-001 15 40 NONE SPST 30" LEADS 174" SWEAT

PENN PI00AP-1G 10 40 NONE SPST 48" LEADS 1/4" FEM. FLARE
Ranco 3100-002 5 30 NONE SPSY 144" FEM FLARE

PENN  P20EB-1C ADJ. N/A 74150 SPL A%LES 36" CAP SWEAT  (4)BHBY7NE)
Ranco 3100-003 20 45 NOE= SPST 72" LEADS ) YA FLARE

PENN  P20EB-1C AL N/A 7/150 SPDT ARKLES 'Js" CAR SWEAT  (4)'8)6:(7)8)
Ranco  3100-004 35 a0 NONE 3PS Qc 1/4" FEM. FLARE
PENN _ P100AP-2C ’ 351 80 NONE SPST 48" LEADS 1/4" FEM. FLARE @
Ranco 3100005 15", 7.5 NOMNE SPDT Qc 1/4° FEM, FLARE

PENN  P70AB-1C ADJ N/A 20";100 SPST SCREW TERMS. 1/4" MMALE FLARE (45T
Rancc 3100-008 48 20 =207 38" LEADS AT EEAT

PENN _P20EB-1C ADJ. N/A 7 zs::: SPOT ARKLES 36“ CAP. SWEAT  (4Y'5)6)7)M8)
lance 3100-007 15 40 NONE 8PS 30" LEADS A" FEM. FLARE

PENN  PI00AP-1C 10 40 HONE SPST 48" LEADS 114“ FEN: FLARE
Ranco  3100-003 o G NONE SPST GC 14" FER. FLARE

PENN P70AB-1C ADJ. N/A 20100 SP&T SCREW TERMS, 1;4" MALE FLARE (6351738
Ranco 3100-010 7C MNONZ SPDYT e 174" FELA. FLARE

PENN  PROER-IC AO,}. N/A 780 SPDT ARKLES 36" CAP SWEAT (43(5:BYT;
Rancc  3100-050 10 30 WNONE SEST 18" LEADS SUERL FLARE

PENN P100AP-1C 10 40 NOHE SP5T 18" LEADS 1/4" FEM. FLARE
Hance 3100-051 2E £0 NOR = IP8T 18" LEADS 14 FI FUNRE

PENN PZOEB-1C ADJ N/A 72150 8PDT ARKLES 38 CAP, SWEAT (&) BUBUTUE)
Rance 3100-052 37 20 MNONE SP3T 12" LEADS 174" FERM. FLARE

PENN P100AP-1C 35 &0 NONE $esT 48" LEADS 14" FER FLARE
fenco 3100-075 8= 135 NONT SPDT S 14" FEN FLARE

_PENN P70AA-119C AD N/A 50200 SPST SCREW TERMS. 174" FENM FLARE ISYTHBYNAES

3100-07¢8 108 135 MO SPSEY Qc 147 TN TLARE

PENN P20EB-1C fabd MN/A 7150 SPDT ARKLES 35" CAP. SWEAT  (&)(B)M6;(7112)
Danco 3100-077 113 HaS ONE SRS QC AN FEMNORLEARE

PENN P1708A-1128C ADJ N/A SPST SCREW TERMS. 14" MALE FLARE (43BITUE




PRESSURE Controls, cont.

Freed

ol # Liii-ii rins
Ranco  3100-078 : 185 SPI e -
PENM P170AA-118C  ADJ PAA ?GG “wJ SPST SCREW TERMS. (VBT HEYM 2}
“iznco 3100-07¢ 165 215 NONE SPST ole] z o
PENN P100AP-4C 170 250 NONE sPST 43" LEADS = (8
s ;3 -0 200 240 NONE SPEDT oC < ~~’ =
- P 70AA-118C  ADJ. NA 100/400 SCREW TERMS.  1/4" MALE rLA € @smE
Ranco 3100-087 284 300 NOHE Qo Vet FEM Sl ﬁ.:_
PENM P170AA-118C ADL 7 SCREW TERMS.  1/4" MALE FLARE  (4)}BU7)EY(12)
3100- ?C!O 120 223 FHONE Fet 174" FEM. Fi "'FiE
i P10CCP-20 425 3Z& NONE SP3T 1/4° FEM. F
¥ 3100-101 4CC 300 NONE ks 2L 5 LTRERAL
PENN  P100CP-iC 400 200 NON: 48" LEADS 174" FEM
Ranco 3100-102 2z0 : Qc ww FELL
PENN P100CP-2C 425 ass 48" LEADS  1/4" FEM. (&)
Hanco 3100-103 410 MANUAL G0 LEADS 174" FEM.
PENN  P100DA-1C 410 MANUAL \ 48" LEADS 14" FEM,
Ranco 3100-104 420 MANUAL NONE 5 3 1/4" FEM. FL/
PENN  P70DA-1C ADJ. FANUAL 50/450 38" CAP FLARE {4}{SY7yE
Ranco & -105 440 MANUAL NONE e CAP TUBE
PENN P70DA-1C ADJ. MANUAL 507450 38" CAP. FLARE  {4){5)I7)IE)
Ranca 3100-104 £75 MANUAL NONE T BWEAT VY OAR
PENN  P10CDA-2C 475 MAMUAL MNONE 48” LEADS 174" FEM. FLARE {4)
Ranco  3100-107 ZET FAARLUAL NONE 84" LEADS 14T FELY FLARE
PENN P70DA-1C ADJ.  MANUAL  50/450 SCREW TERMS. 36" CAR, FLARE (4)(5Y7)/8)
Ranco 3100 108 LEG FAARNUAL NONE 12" LEADD AT WNPTE
PENN P20EB-2C  ADJ. NA 100/425  SPDT ARKLES 36" CAP, SWEAT  (4){5)(BU7)(S)
fanco 3100-110 375 275 MNOME ZFD QcC 174" SWEAT
PENN  P20EB-2C ADJ. MNZA 100/425 $POT Amﬁéﬁﬁ 38" CAP, SWEAT {4)5)(8)(7}
Ranco 2105-111 375 275 NONE SPET [l 174" FEM. FLARE
PENN P2OEB-:_C ADJ. NA 1007425  SPDT ARKLES 36" CAP, SWEAT (8)(538)(T)
Ranco 3100-112 275 175 NONZ SPST 24" LEADS AT FERL FLARE
PENN P20EB-2C  ADJ. NA 1007425  SPDT ARKLES 28" CAP, SwesT {4){5)(6)(7)(8)
Tianco 3100-113 395 2¢3 NONE SEET [T 1/4" SWEAT
PENN P20EB-2C ADJ. NiA 100/425  SPDT ARKLES 36° CAP, SWEAT (4){(5MB)(T)
Rance  3100-115 330 250 NONE SR 2a L EADS 174" SWEAT
PENN  P20EB-2C ADJ. NA 1004425 SPOT AR*(LEQ 36” CAP,. SWEAT  (4)58)7){(8)
ARance 3100-116 213 113 NONE SPST " FEM. FLARE
PENN P20EB-2C ADJ. NiA $00/425 seoT ARKLES .;s‘ CAP SWEAT {4M5MBNT)
Ranco 3100-117 i} 190 NONE SPST 127 LEADS 083 CAP. TLBE
PENN P20EB-2C ADJ, N/A 100/425 SPDT ARKLES 357 CAP, SW:AT (8)MB) (BT HE)
Ranco 3100-118 285 335 NONE &
PENN P20EB-2C ADJ. N/A 1007425 (4)(EHBNT)
Ranco 3100-120 423 320 NONZ= ! :
_PENN PROEB-2C ADJ. N/A _100/425 36" CAP SWEAT  (4N5)E)T)
Ranco 3100-121 426 272 MO E 114" SWEAT
PENN__ P20EB-2C ADJ.  tWA 100/425 38" CAP, SWEAT (4YEN8)(T)
Rance 3150750 350 250 4ONE 14" FEM. FLARE
_PENN P20EB-2C ADJ. . NA 100/425 . 35” Cf’*?‘:’ SWEAT {AXB)EY7HS)
Ranco 3100-151 440 300 2 NONE  SPST 18" LEADS 47 FEN FLARE
_PENN P100CP-1C 400 300 114" FEM. FLARE
Ranco  3100-152 400 200 /4" FEM. FLARE
_PENN P100CP-1C 360 360 14" FEM FLARE
Ranco 3100-153 450 250 T FEMFLARE
PENN P20EB-2C ADS. NIA DT PKLE 35" CAP,_SWEAT  (4){B)6)(7)8}
Ranco 3100-154 500 <71 : ST 18" LEADS 174" FEM. TLo7 5
PENN P70LB-1C ADJ. NIA ;oex SPST  SCREW TERMS. 26" cw "LARE (AUBNTYBIE
manco  3100-155 500 3¢ SEST 18" LEADS S FEL: SLomE
PENN P70L8-1C ADL. NA ‘Ocl-ﬁu SPST  SCREW TERMS. 35“ CAP FLAHE (4MSUTHENS
§ TARE-7008 75 120 NONE SPET c2r L EADS 14" FEM. FLAR
PENN P20EB-1C ADJ. NA sPOT ARKLES 35" CAP, wam BH7)E)
Paron MAPF-7007 110 170 SP3ET 18" LEADS 1/4" FEM. FLARE
PENN P20EB-1C ADJ. A SrROT AQP\LEES aﬁ“ CAP SWEAT (EN73{E)
mRanco MPF-7008 130 225 SPST = 5 “FEM. FLARE
PENN _ P100AP-3C 153 225 NON: $PST 43" */4' MALE FLARE
Rance IMPF-7008 1€2 Z75 NONz 5 18" LEADS i Lz
PENN P20EB-2C ADJ. NZA 100/425 ARKLES 36" CAP S»/‘ EAT (B)TNE)
3 14PF-7010 300 400 i 18" LEADS 1/4* FEM FLARE
P:NN _ P20EB-2C ADJ. MIA, 1g3/423 ARKLES ua* CAP, SWEAT (BY7Y
Ranco MPH-7101 287 180 NONE 18" LEADS " FEM. FLARZ
PENN  P20EB-2C ADJ. NA 100/425 ARKLES 36" C,w SWEAT (B)7)8)
sanco  MPH-7102 27¢ 200 NONE 18" LEADS L FERL FLit:
PENN  P20EB-2C ADJ. A 30/42’3 ARKLES 38" CAPR, {8738
~anco  MPH-7103 300 20 18" LEADS 1i4" :Esﬁ ‘FLAR;.—.
PENN  P20EB-2C ADJ. NYA ARKLES 35" CAP. SWEAT (BY7Y(8)
Ranco (APH-7104 325 225 18" LELADS 1/4" FEM. FLAR
PENN P20EB-2C AD.. N7A ARKLES 38" CAP, SWE zﬂ’ (BTN
4




@RES&GRE C{mtmh, cant.

M 5505 N L8 S
P2OEB th ADJ. M/A 004 (BUTHE)
IF 378 275 N
P20:E 2(2 ADd. N°A ol BH7 18
MPR a7 <00 300 e a
P100CP-1C 400 300 NONE
MPH-77 08 28 325 NNE LEEDS T EE
P100GP-2C 425 325 NONE a5 LE&DS Mﬁ;j: FLAC{E
BAR 5 s NOMNZ 18" LzAD R
, 5 20 HONE SPST 48" LEADS 1747 MALE FLA‘RE
Ranco o 15 35 NONE SE= 18" LEADS 747 FER.
Pg;\gw 10 40 NONE SPST 48" LEADS 14" MALE z-LARE
Ranco 5 80 SEET 18" LEADS CFERA R
PENN AD N/A ,,15{3 SPDT YARKLES 36 CAQ S ’*JEAT (8)(7){8)
£ =T G SPST TETLEAD 174" FEM. FLARE
) 25 [S38] NONE SPST 48" LEADS 144" MALE FLARE
= DN 1 45 50 LT e 18 LEAQb 1/4" EEM. FL[ 4]
PENN PZOEB TS ADJ. N/A 71150 ARKLES (B)(7HB)
Ranco MPL-7011 10 25 NONE 18" LEADS -
PENN P20EB-1C ADJ. N/A 7/150 ARKLES (B)(7)(8)
Ranco MPL-7012 20 45 SITNE BT LEADS
PENN P20EB-1C ADJ /A 7150 ARKLES ) {BY7){8)
Ranoe  MPL-TO14 40 80 NOE BLELDR HRL FLARE
PENN P20EB-1C ADJ. N/A 7/150  SPDT ARKLES 35" CAP. SWEAT (6)(7)(8
DUAL PRESSURE Contn:s)s
FProduct # S H e 1 %55 Connecton ot
Hanco 0O12-1502 12" /:)O 150/450 70 FXD 36 N FLARE
PENN P70LB-5C 127780 100/500 60 FXD 36" W/ FLARE
Ranco 012-1505 12"/50 100/250 50 FXD NONE FALF FLARE
PENN P170LB-6C 12780 1007500 60 FXD NONE MALE FLARE
Ranco ©ri2-1506 12705 100/250 50 FXD ag” R LATE
PENN P7OLB 6C 12780 100/500 60 FXD 38"
Rancs  12-1549 ORI 150/450 70 FXD 38" A
_PENN _ P70LB-1C _20“;100 100/500 80 FXO 36" W/ ;LARc
Ranco CiZ-7550 150/450 70 FXD FEUNE LAME
PENN _P1 JOLB 1C 20" 100 100/500 80 FXD NONE MALE FLARE
Ranco &iz 2-1554 1B 100/250 S0 FXD 48" VRS RE
PENN P70LB-6C 12780 100/500 60 FXD 35" Wi FLARE
Ranco OC12-185: 1071C0 MANUAL 1502450 [VANMULL 36" \ FLAREZ
PENN P7ONA-1C 207100 MANUAL 100G'500 MANUAL 35" W/ FLARE
Ranco O12-4133 127150 5/35 1E0/450 TOFXD NONE MALE FLARE
NN P170LB-6C 12780 5/35 100/500 NONE MALE FLARE
co 012-4833 TEUERD SRES) 150/45¢ £ _ARE
PENN  P70SA-1C 5435 {
Ranco 0O12-4834 10/40
PFNN P70SA-1C 535
ance 032-484Z 5/35 ; &5
PEr\N P1705A-1C 535  EOFXD MALE FLARE
*ianc.; 012-4848 10/40 70 FXDIMZ! MALE FLARE
PENN  P170SA-1C 8 5135 €0 FXO 1IALE FLARE
Hlance  0Q22-7702 12750 58/35 Gi = TN NOFLARE (2)
PENN P72LB-1C 20%/109 7/50 100/500 so Fyo W/ FLARE
Rancs  022-7708 107100 10/4G 150450 70 FX Wr FLARE {2}
PENN P72LB-1C 20100 /50 100/500 60 FXD W/ FLARE
LOW PRESSURE {:urﬁi}‘{ with Time Delay
Prodoe T eaiiiar, nnecHor [ty i
Ranco 3341 161 OJ‘OO 120 8E a2 W/ FLA“Z HNEMA 1
PENN P2aNC-38C 207100 2.2 FXD 120 SEC 38" W/ FLARE NEMA 1
LUBE OIL PRESSL‘RE Enntmi
Froguct # AT Deley Carniizry an Ty int
“anco  3321-001 C 2 ‘\iUAL 45 60,860,120 NONE ML\LE FL AR MNEMA 1
PENN P128AA-"C  8/70 ADJ MA’\:UALV NOTE {11) NONE MALE FLARE NEMA 1 (1)
—ance  3321-00% = RERD T AL 45.60,20.120 357 W FLARE MNEMA
PENN P28AA-"C  8/70 ADJ MANUAL NOTE {11 38" W/ FLARE NEMA 1 (11
Ranco  3321-010 S FXD i i JAL 45,60,80.120 38" VW FLARE NEPA 1
PENN P28AA-""C 8/70 ADJ MANUAL NOTE {11) 35" W/ FLARE NEMA 1 (11)
Hance  3321-014 th o= DAL 45 E0.30.120 33" W FLARE MNEME 1
PENN P28AA-"C 8/70 A{)J MA ’\IL!AL NOTE (11) g W/ FLARE NEMA 1 {11}
Hlatio 5 Z j LT IAL 45 680,84 720 38" Wy FLARE NEMA 1
PENN P28AA-""C 8/70 ADJ MA!"UAL NOTE (11} 36 W FLARE NEIA 1 13




LUBE Gl PRESSURE Cantrois, oo

Srgriet o

Fanco  PI0-38071
FENN PZBAA 2C
Ranco P30-370
PENN P28AA 1C
Ranca P30-3801
PENN P2BAA-17C
Ranco F30-5826

PENN P45NCA-12C

Ranco P30-5827

PENN P145NCA-12C

850 ADJ
870 ADJ
365 ADJ
8770 ADJ
8/60 ADJ
8776 ADJ
9 FXD

8 FXD

Sl
g FXD

y Ay ¢ :{é’;,
MA'\.UA? €0 38"
MANUAL G 55"
MANUAL 20 38
MANUAL 120 35"
MANUAL 120 38"
MANUAL 126 3G
MANUAL 120 38"
LALrJAL 120 HONE
MANUAL 120 MONE

H
[

i
PR

:i/

W &AéE

NEMA 1

NEMA 1

V. NEMA
v"w FLARE NEMA 1
W FLARE NEMA 1
W/ FLARE NEMA 1
W/ FLARE PiENA
W/ FLARE MEMA 1
MLz ¢ LA
MALE FLAQE NEMA 1

LUBE OIL PRESSURE Controls withoul Time Delay
Froduot # Banas ’;sz Ciiein aryiiis e o fioton
Fanco  3311-101 14 FX 5 FXD CXD 28" 174" FEz ARES

PENN P74AA-1C 8/70 ADJ 8/3¢ ADJ ADJ CPEN H! zg" 4T FEM. FLARES {12}
=Ranco  3311-103 4:6 AD. 5/5 g/12 SFPDT 247 W/1/4" SWEATS ’

PENN P74EA-8C 2/26 ADJ 3.5 FXD 7 SPDT 35" 14" FEM. FLARES 1)
Ranco  3311-111 EXD 58 9112 SPLT 84" 174" FEM. FLARES '
_PENN P74EA-8C 28 ADJ 3.5 FXD NIA SPOT 36" 1/4" FEM. FLARES
Janco  3311-115 & FXD 5 FXD 11 FXD OPENLO i 1/4" FEM. FLARES

PENN P74BA-iC 870 ADJ 7/30 ADJ ADJ OPEN LO 38 178" FEM. FLARES
Rance  3311-118 40 FXD 5FXD 45 FXD OPEN LO 25" & 24 W/1/4" SWEATS
_PENN P74BA-1C 8170 ADJ 7130 ADJ ADJ OFEN LO 36" 1/4" FEM. FLAHES {4
Ranco  3311-201 7 FX MANUAL SPOT ag” & 72 Wi1/4" SWEATS ‘

PENN P74AB-1C  8/70 ADJ MANUAL  MANUAL OPEN HI NONE 176" FEM NPT (3(12)
Hanco 3315-101 14 FXD 5 FXD g FXD SPDT 35" 174" FEM. FLARES

PENN P74AA-1C 8/70 ADJ 8/30 ADJ ADJ OPEN H! 38" 1/4" FEM. FLARES 12y
Ranco 3315-801 11714 ADJ 5 FXD 16419 SPIT JONE MALE FLARES

PENN P74BA-1C 8/76 ADJ 7/30 ADJ ADJ OPEN LO 36" 1/4" FEM. FLARES  (4)/12)
TRANSFORMEHRS

Froduct # £ Frire, volt Priven Legs Sen Voo Sae, Lend ouniing Yotes
Ranco 620-205 20 120 g" LEADS 24 8" LEADS FOOT

PENN  Y85A13-0 40 120 8" LEADS 24 30" LEADS FOOT W: HUBS
Ranco 620-206 20 208/240 8" LEADS 24 3" LEADS FOOT

PENN YB5T31-0 40 120/208/240 8" LEADS 24 3 TERMINALS UNIVERSAL (8)
Ranco 620-403 40 120 8" LEADS 24 8" LEADS UNIVERSAL

PENN  Y85T31-0 40 120/208/240 8" LEADS 24 R TERMINALS UNIVERSAL {3y
Ranco 620-404 40 208/240 8" LEADS 24 8" LEADS L TRSAL

PENN  Y65T31-0 40 120/208/240 8" LEADS 24 3 TERMINALS UNIVERSAL {8}
Hanco 620-405 40 120 8" LEADS 24 8" LEADS FOOT

PENN  Y85A13-0 40 120 8" LEADS 24 30" LEADS FOOT W/ HUBS
Ranco  B20-408 40 208/240 8" LEADS 24 8" LEADS FOOT

PENN  Y65731-0 40 120/208/240 8" LEADS 24 3 TERMINALS UNIVERSAL 18)
Ranco 620-482 40 120/208/240 8" LEADS 24 8" LEADS FOOT

PENN  Y65A13-0 40 120 8' LEADS 24 30" LEADS FOOT W HUBS {13)
PENN  YB5T31-D 40 120/208/240 " LEADS 24 3 TERMINALS UNIVERSAL
Hanco  620-502 50 1201208/240 8" LEADS 24 g LEADS UNIVERSAL

PENN  Y83T22-0 50 120/208/240 8" LEADS 24 8" LEADS UNIVERSAL (13)
Ranco 620-752 75 120/208/240 g" LEADS 24 g" LEADS FOOT

PENN  Y86T12-0 75 120/208/240 8" LEADS 24 8" LEADS FOOT (13)
Ranco 620-7582 75 480 B* LEADS 24 8" LEADS FCOT

PENN Y&6F12-0 75 277/4380 8" LEADS 24 8" LEADS FOOT

RS

{1} Can use A413ABC-1.

jead, 0.25 x 2 PTC sensor, NEMA 1.

{2} Convertible

{3} Add Ecosafe hose.
{4) Different pressure elemsnt.

{5) Nct as compact.

(6) Differential depends on setting.

{(7) Not an encapsuiated switch as Ranco’s is.

(8) Different electrical connection.

(8) Dual conirol, ignore lo side.

{10) Range is Defrost Termination for both.

{11) Choose correct one below based on timing required and
pressure connection:

P28BAA-1 8/70
P2BAA-2 8/70
P28AA-17 8/70
P28AA-18 8/70
P128AA-1 8/70
P128AA-2 8/70
P128AA-17 8770

(12) Ditterent switch.

90 Secs. 36"
60 Secs. 36"
120 Secs 38"
45 Secs. 36"
90 Secs. Nong
60 Seacs. None
120 Secs. Nona

-30/212F range. 1/30F diff, SPDT, 78"

W/ Flare
W/ Flare
W Flare
W/ Flare
Male Flare
fMale Flare
Male Flare

{13) Choose which transformer based ¢n primary voltage desired.
{14) May be extended up to 800 feet.

PUBL-3075 (Rev. 12/01}




Controls for

HEATING,
VENTILATION,
AIR CONDITIONING

and

REFRIGERATION.
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Johnson Controls manufactures electronic, eleccromechanical and pneumaric control
products and sensors of all types. We design and manufacture custom controls for more
than 100 OEM custormners. The company also engineers and installs advanced facility
management systems, direct digital control and pneumatic systems to meet a wide range

of customer environmental control needs.

Since 1885, Johnson Controls has been a leader in the manufacture and installation of
HVAC and refrigeration controls and systems. With over 200 offices around the world,
the company has vast expertise in working with schools, hospitals, commercial
buildings, government and other facilities to help create comfortable, productive and
safe building environments. And with over 2,500 stocking wholesale locations, our

products are easy to obtain and replace.

IS0 9000 Certified: A HANDS-ON APPROACH TO QUALITY
Quality improvement is a continuous process at Johnson Controls. Our quality
management system is in place for one reason: to ensure that we exceed customer

expectations. The success of our quality management

system is in the hands of each of our employees. The
ISO 9000 certification of Controls Group design
and manufacturing facilities affirms our
performance in meeting strict global srandards.
Plus, it’s your assurance that Johnson Controls
products and services can meet yet another set of

quality standards that’s even more important — yours.

Why did we choose to be certified according to ISO
9000 standards? It gives you the confidence that we can sarisfy recognized incefﬁational
standards for performance and quality. ISO also gives us a structure to apply to our
quality management system, along with the ability to have it audited and registered on
a regular basis by independent sources.

When a Johnson Controls product leaves our hands and reaches yours, the quality is
uncompromised. For more detailed information on our quality systems, see your

Johnson Controls representative.

CONT%@L*SNSON

Design Facilities

Headquarters and North American
Design Center
Milwaukee, WI USA

150-9001 ("

Design & Manufacturing
Facilities
JCI Regelungstechnik GmbH
Essen, Germany
1S0-5001
Johnson Controls S.p.A.
Lomagna, Italy

- ISO-9001
Johoson Controls Nederland B.V.
Leeuwarden, The Netherlands
IS0-9001
Johnson Yokogawa
Newnan, GA USA
1S0-9002

Manufacturing Facilities
Humboldt Valve Facilicy
Milwaukee, WI USA
ISO-9002

Controls Mfg. Facility
Goshen, IN USA

1SO-9002

Panel Facility

Potean, OK USA

ISO-9002

Controles Reynosa

Reynosa, Tamaulipas, Mexico
180-9002

troles de Presion

_ rez,Chih., Mexico
1SO-9002

Electronic Repair Center
Milwaukee, W1 USA
180-9002

Gas Valve/Dampers Mfg. Facilicy
Watertown, WI USA
1SO-9002

Maclaren Products

Glasgow, Scotland
1SO-9002

C

Distribution Facilities
Distriburion Center
Erlanger, KY USA
1SO-9002

Distribution Center
Toronto, Canada
1IS0-9002

C.




Jobnson Controls/PENN
Refrigeration Controls

Temperature Controls
‘319
9
Pressure Controls
P70
P345
P28/P45

Flow Switches
F6l

Water Valves
V46

Ecosafe™ Hose

Heating Products
Igaition Controls
Gas Valves

Pilot Burners

Combi-Valves

Far over 75 years, equipment manufacturers have
seferred Johnson Controls/PENN cefrigeration
4 &

producrs. No other products can match them for
long-life durability and versatility over a wide
range of remperature and pressure applications.

* Dependable, “bullet-proof” controls

* Continuously innovative

® Decades of tried and true performance

* Advanced electronic controls for increased
reliability

P70 Series Pressure Controls are fully adjuscable

for all low, high or dual pressure applicarions.

A19 Series Temperature Controls have a wide
selection of temperature ranges and feature a
liquid-filling sensing element.

P45 Lube Oil Pressure Controls are designed for
use with all major brands of pressure lubricared
refrigeration compressors.

F61 Flow Switches handje Liquid flow ranges
down to 2 1/2 GPM and are available for indoor or
ourdoor use.

V46 Water Regulating Valves provide uniform
pressure response and stable adjustment over
operating ranges from 70 to 280 PSIG.

A319 Electronic Temperature Control is an
economical way to achieve accurate, reliable
control of both hearing and cooling equipment.
Ecosafe™ Hose, unitke conventions] hoses,
doesn’t effuse refrigerant through its walls. It’s
made with a corrugated srainless stel core and
protective stainless steel braid.

Whether you have a 100-10n rooftop unit or 2

40,000 BTU furnace, Johnson Conerols has a full

line of gas heating controls designed to meet your

performance expectations — as well as industry

standards, including IAS standards and AC for

commercial cooking.

* A global line of commercial & residential gas
controls

® Over 80 years experience

* Integrated hardware and sofeware solutions

» Flexible designs

We offer a variety of Ignition Controls used in gas-

fired equipment up to 400,000 BTU/H, and

higher, if needed. This includes a full line of

microprocessor based controls designed for direct

spark ignition, hot surface ignition and

mtermirtent pilot ignition.

Gas Valves come 11 a broad selecticn for low to

medium flow in commercial cooking, heating and

residential heating applications.

Combi-valves are designed for industrial process

control applications up to 1.2 million BTU/HL

Replaces conventional gas rrain assemblies.




Control Products and Systems

Controls for

HEATING,
VENTILATION,

AIR CONDITIONING
and

REFRIGERATION.
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Johnson Controls manufactures electronic, electromechanical and pneumatic control
products and sensors of all types. We design and manufacture custom controls for more
than 100 OEM customers. The company also engineers and installs advanced facility
management systerns, direct digital control and pneumatic systems to meet a wide range

of customer environmental control needs.

Since 1885, Johnson Controls has been a leader in the manufacrure and installation of
HVAC and refrigeration controls and systems. With over 200 offices around the world,
the company has vast expertise in working with schools, hospitals, commercial
buildings, government and other facilities to help create comfortable, productive and
safe building environments. And with over 2,500 stocking wholesale locations, our

products are easy to obtain and replace.

IS0 9000 Certified: A HANDS-ON APPROACH TO QUALITY
Qualicy improvement is a continuous process at Johnson Controls. Qur quality

management system is in place for one reason: to ensure that we exceed customer

expectations. The success of our quality management
system is in the hands of each of our employees. The
ISO 9000 certification of Controls Group design

and manufacruring facilities affiems our

performance in meeting strict global standards.

Plus, it’s your assurance that Johnson Controls
products and services can meet yet another set of

quality standards that’s even more important — yours. ‘

Why did we choose to be certified according to ISO S
9000 standards? It gives you the confidence that we can satisfy recognized mtematxonal
standards for performance and quality. ISO also gives us a structure to apply to our

quality management system, along with the ability to have it audited and registered on

a regular basis by independent sources.

When a Johnson Controls product leaves our hands and reaches yours, the quality is
uncompromised. For more derailed information on our quality systems, see your

Johnson Controls representative.

ONT%@ESNSON

Design Facilities

Headquarters and Norch American
Design Center

Milwaukee, W1 USA 5
180-9001 (\

Design & Manufacturing
Facilities

JCI Regelungstechnik GmbH
Essen, Germany

150-9001

Johnson Controls S.p.A.
Lomagna, Italy

1S0-9001

Johason Controls Nederland B.V.
Leeuwarden, The Netherlands
1SO-9001

Manufacturing Facilities
Controls Mfg. Facility
Goshen, IN USA

1S0O-2002

Panel Facility

Poteau, OK USA

1SO-9002

Controles Reynosa

Reynosa, Tamaulipas, Mexico
IS0-9002

Controles de Presion .
C3. Juarez,Chih., Mexico C
180-5002

Electronic Repair Center

Milwaukee, WI USA

ISO-9002

Gas Valve/Dampexs Mig. Facility

Maclaren Products
Glasgow, Scotland
ISO-9002

Distribution Facilities
Distribution Center
Erlanger, KY USA
180-9002

Distribution Center
Toronto, Canada‘
1SO-9002




Jobnsoir ControlsiPENN
Refrigeration Controls

Temperature Controls
119

Al9

Pressure Conrrols

P70

P345

P28/P45

Flow Switches
F6l

Water Valves
V46

Ecosafe™ Hose

Heating Products
Ignition Controls
(Gas Valves

Pilot Burners

Combi-Valves

For over 75 vears, equipment manufactusers have
preferred Johnson Controls/PENN refrigeration
products. No other products can march them for
long-life durability and versatility over a wide
range of remperature and pressure applications.

* Dependable, “bulle-proot”™ controls

¢ Continuously innovative

* Decades of tried and true performance

*» Advanced electronic controls for increased
reliabilicy

P70 Series Pressure Controls are fully adjustable

for all fow, high or dual pressuze applications.

A19 Series Temperature controls have a wide

selection of temperature ranges and feature a

hquid-filhing sensing elemert.

P45 Lube Oil Pressure Controls are designed for

use with all major brands of pressure lubricared

refrigeration compressors.

F61 Flow Switches handle liquid flow ranges

down t 2 1/2 GPM and are available for indoor or

outdoor use.

V46 Warter Regulating Valves provide uniform

pressure response and steble adjustmenc over

operating ranges from 70 to 280 PSIG.

A319 Electronic Temperature Conrrol is an

economical way 1 achieve accurare, reliable

coutrol of both heating and cooling equipment.

Electronic Case Controllers offer advanced

refrigeration electronics for state-of-the-art control

of racks, merchandisers, cases, and coolers, plus

HVAC and lighting caa be integraced.

Whether you have a 100-ton rooftep unit or a

40,000 BTU furnace, Johnsoa Conerols has a full

line of gas hearing controls designed to meer your

performance expectations — as well as industery

standards, including IAS standards and AC for

commercial cooking.

* A global line of commercial & residential gas
controls

* Over 80 years experience

* Inregrated hardware and software solutions

* Flexible designs

Ignition Controls are used ia gas-fired equipment

up to0 400,000 BTU/H, and higher, if needed. This

includes a full line of microprocessor based

controls designed for direct spark ignition, hot

surface ignition and intermittent pilut ignition.

Gas Valves come in a broad selection for low to

medium flow in commercial cooking, heating and

residential heating applications.

Combi-valves are designed for industrial process

control applications up to 1.2 millkon BTU/H.

Replaces convencional gas train assemblies.







A

iR i ARrRT Y o
GALRA PIREZIAN D 40
ERES i -

sire
J
{

CIGAS G
{

Ma¥ o 3TAowy geaw
REAS X 103
{ i

}?fz{ig O] RUTAPAR]G B4 lad oy

3

470 tning Sugp v

S1Q S

SN
GOd4A

spoaauoTy pasdg uv g

W
JOBUG
ypary aurad

OB A
BAITA I

SAUMIMS M01

0id
SJOIINOTY AMSEI

‘} I f‘\v'y

O1v¥

87V

SE(?JILI'):) J:J!'IJF.I(?»Z,SUJI}_L




"seapr aye3s ur Aq Sjo1IU0D UOLIRISFIIJT UT 210D
paxzapaxd a3 2q 01 335 1,UPIP 24 JIQUSWIT I34310]

JI[ SW23$ JEUA JOJ PUNOIE U3 IARY Aewr om

Sy puy ways moge 1280y ued nok ‘ot snpoid

mo d noA asuo asnedag A]23¢] sn Inoqe ySnoys
1usaey mof Ay sedueyd puerq o Aue wep
S[230Y puUe SIUBIITISII ‘s1oyj1ewIadns S10W Ul jIom
e are snpord NINHd YSnoyi usas ang 'sjoiiuod
uoneIa§ujar 10f oy doi 3y udq 34248 G161
soutg r Sutop ueaq 2ary swupoid UONRIAFIRI
NNId Pue s[o11uo”) uosuyof ¢sIesd (g 330 10§
100> Surgiawos dasy nod uel)




! Fw: Product configuration mark applications
H

‘s ¢ Darlene VanAacken 02/02/2010 03:39 PM

Ce: "Tidman, Mark H."
History: This message has been forwarded.

Darlene, it is once again time to think about this after getting an update from you. We will need direction if
you want us to proceed. | would suggest a phone call with Mark to evaluate the course. Thanks,

Karen E Spors

Senior Group Counsel - Building Efficiency
Johnsen Controls, Inc.

507 W. Michigan Street

P.O. Box 423

Milwaukee, W1 53201-0423

414 524 5110 direct
262 844 3944 cell

- Forwarded by Keren E SporaMA Johns

From: "Tidman, Mark H." <mtidman@bakerlaw.com>

To: <Karen.E.Spors@jci.com>

Cc "Weber, John" <JWeber@bakerlaw.com>, "Trademarks-BakerHostetler”
<Trademarks-BakerHostetler@bakerlaw.com>, "34311-LITE" <34311-LITE@litematter.jci.com>

Date: 02/02/2010 03:35 PM

Subject: FW: Product configuration mark applications

URGENT

Dear Keren

Pieass note our corres
forward (o your instrucl

Best

MyBio Website V.card

T202.861.1670 Wark Tigmsan
;202.351‘1733 mtidman@bakeriaw.com
www bakeraw.com

Baker & Hostetler LLP

Washington Square, Suite 1100
1050 Connecticut Avenue, NW,
Washington, D.C. 20036-5304




You've been training to
install our modular electronic

controls your whole life.

L3 Lt o faty, Tou AT

Insmallation of Systern 350 modular
electronic controls is a snap. Quite
fiterally. What could be easier?
Well, maybe adding more mod-
ules as needs change. Because our
System 350 controls simply plug
together There’s no programming
required. Ser a few knobs and
jumpers, and installation is com-
plete. Start with a control for
temperature,

pressure, of

humidiry.

Then, add a stage module. Add
a display module. Add a slave
module. And, this vesr, we've
added three new modules, inclnd-
ing the S350P stage module for
proportional output toany of our "A”
s emiperature controls. Throw

st and an unmatched

3-year warranty, and the System
350 Seri ms like the obvious
answer. To learn more, see your
Johason Controls PENN represen-
rative, or cal! us at 1-800-972-8040,

ext. 400, Youre more than ready.

JEHNSON
CONTR@LS

www.johprsoncontrels.com




It only everything were as

accurate with temperature as our

clectronic digical controls.

g Ine AIRBEYY

If vou want precision, you cant
beat the new Johnson Controls:
PENN A419 Electronic Temper-
ature Control with a new, easy-
to-read, easy-to-set digital display.
It has exclusive fearures you won't
find oo ordinary digital controls.
Like a temperature offset func-
tion that saves energy during
non-peak hours and maintains

product integrity. The A419’s

tighger control than

electromechanical

products. And the built-in anu-
short cycle delay can extend the
life of your compressors. Get the
A419 for your refrigeration needs.
Then, at least there's one place
where you'll always know exactly
what the temperzture will be. To
find out more, see your Johnsen
Controls/PENN representative

or call 1-800-972-8040, &1.404.

JEHNSON
CON!R%LS

www.iohnsoncontrols.com
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Ishraon Cemeraly, Joc

?,eiy ¢ Johnson Controls/PENN for high-cusiny, gependalie veives. Tne
/146 Z-way valves and V148 3-way valves are our newest lines of high-
. The Vi4B and

pressure water valves, Tealiring & rugoed, union-pady desion

V148 vaives regulate water and contrad relirigerent head pressure in

svstems with water-cooled condensers, These valves are idesl for use in

high-rise buildings, or high water-pressure systems Trhe high-pressure

desigr: sllows use m sysierns with up 10 350 psi 2 watler pressure.

The pressure-bzlenced desion resiste chenges 1o setpoints caused by
gradual or sudden water pressure changes. The V148 and V148 heve no
close-hitting or sliding parts in weater passages, providing control in

ss-than-ideal water conditions.

cut the fower price of the SECYOA UltraCap. Tre UltrzCap s designed
for use &% & [Essute connectiorn i refrigeretion and aw-conditioning
appicaums iminimizes pressure pulsation end s cormpatible veith &l non-
corrosive refrnigarants. The armored cepiliery cover provides exte protection
ior the copper capillery tube Select frem & veriely of lengths for your

specific application. Schrader Velve Depressors are avelishble on one or both

ends. Suaight or angled fit & variety of applicetions &-¢ space constisints.

Sut the best choice in pressure sensor sclutions, the P38Y Transducer and

o
-
S
AN
—
o
o
-t

Ceble are now conveniently packeged together. The P392

¢ Direct-mounting to min € Service and replacement Costs.
¢ Environmentaiy sealed electronics end rugped design to withstanc

BOVETSE CONGILoNS.

Coempatiniiity with meany Jobnson Controls products, and other

manufaciurers’ rack contraliers.

-

A variety of pressure ranges up 1o 780 psi.

s Fatiometric owtput, 0-5 VDC

PURL-36UE




MESSAGE o oor ..

Welcome to the new millen-
rium! The future is here
and Johnson Controls/PENN
is busy updating our line of
controls to meet your present
and future application needs.

As the refrigeration industry continues is
transition from electromechanical to electronic
control, your customers benefit from the
improved accuracy, greater reiiability and
increased functionality that are tne hallmarks
of elecironic controis.

I this issue of The Chill Factor, we featu-e
three of our electronic offerings:

+ The A419 electronic termperature control with
display, rnow avatiabie in a 24 VAC version.
The RLM Refrigerant Area Monitor,
designed with state-of-the-art infra-red
sensing technology.

w

* And, the VFD66 Condenser Fan Speed
Controller, whese programming auvan-
12ges, energy savings, and insiailztion eass
are hughlighted in our Success Story.

S¢, take a look inside and see what the future

can bring you. As always, we welcome your

comments and quastions

Hegards,

T . Kesgges

J
CONTR

MEET -

Meet Darlene Van Aacken

Associate product manager for refrigeration controls,
Darlene Van Aacken is responsible for flow conrtrols
such as the F61, F63 and F39. She also is responsible
for new product introductions, and providing daily
support selutions regarding pricing to distributors,

OLMs, engineering services, customer service and the

company branch network.

A seasoned employee, Darlene began work ar Johnson Controls in 1992
as a design and development engineer for pneumatic products. Prior to
joining the refrigeration team, Darlene had been working with the valve
and pneumatic marketing group providing marketing support in the
areas of pricing analysis, program development and sales activities.

Darlene received both her mechanical engingering degree and MBA from
the University of Wisconsin-Milwaukee.

Meet Michael Garding

Product manager Michael Garding oversees pricing,
forecasting and marketing for the temperarure prodact
line: A19, A319, A419, A1l and A28; the VEDAG,
P66, and S66.

Prior to joining Johnson Controls over a year ago, Mike worked as
Division Manager wich Hill-Phoenix, Chicago, supervising refrigeration
equipment installations for grocery retailer American Stores Co. He also
maznaged the installation of secondary coolant systeras at Dominicks

Supermarkets Inc.

While an application engineer for Tyler Refrigeration, Waxahachie, Texas
and Niles, Mich., Mike designed and priced refrigerarion mechanical
systems and enclosed mechanical centers for refrigerated cases and walk-in

coolers for commercial supermarkets.

Mike received his MBA in marketing from the University of Texas at
Arlington in 1995 after completing undergraduare work in industrial

management ar Purdue University.




PRODUCT uroares

A419 Electronic Temperature
Control Accurate, Easy-To-Use

johnson Controls/PENN A419 tlectronic
Temperature Control provides electronic accu-
racy and greater built-in control versatility.

The A419 Temperature Control
handles a wide variety of
single-stage applications
including frozen and refri-
gerated food cases, beverage
coolers, pumps and boilers.

The A419 Control features an easy-to-read/
easy-to-set Liquid Crystal Display (LCD) and
fingertip control programming. Setpoint
and temperature are readily visible, and the
front-pane! keypad allows quick changes of
the setpoint, differential and other functions.

Cost-saving benefits include a temperature
offset function that can be used to
conserve energy during non-peak hours
while maintaining product integrity. The
built-in, adjustable, anti-short cycle delay
extends compressor life. On-board jumpers
allow the A419 Control to cut-in or cut-out
at setpoint and to lockout the keypad to
prevent unauthorized use.

For flexibility in location, sensors can be up
to 800 feet from the control, and the A419
Controls high-impact, plastic enclosure is
suitable for surface or DIN rail mounting.

For more information, reguest Product
Bulletin LIT-125188, ad reprint ADRP-8755
and stuffer PUBL-3041.

Refrigerant Leak Monitors Accurate
and Reliable With Infrared Sensing
Technology

Johnson Controls/PENN RLM Series Arez
Refrigerant Leak Monitors provide accurate
and reliable detection of airborne refriger-
ant levels using state-of-the-art infrared
sensing technology.

The RLM Leak Monitors are single-paint,
refrigerant-specific, programmable infrared,
area leak monitors, designed to detect
airborne refrigerants and issue alarm

Product Updare continued on page 3

SUCCESS svo=v

VFDG66 Fan Controller Smoothes Refrigeration System

Sendik’s Food Marker, Whitefish Bay, W1, is a2 22,000-square-foot score known
for its fresh produce, meat, flowers and customer service. “Obviously, correct
temperature for our fresh and frozen food cases is critical to our business,”
co-owner Jim Balistreri says. “So when I was approached by Johnson Controls/
PENN to install a three-phase fan speed control that would improve efficiency,

I agreed to try it.”

The VFDGG Fan Conrrol was installed by Sendik’s refrigeration contractor,
John Gaas, owner of Advantage Refrigeration, Milwaukee, which specializes

in refrigeration systems for grocery stores.

“Our business philosophy is to take care of our customers,” Gnas says. “We look

at what the customer’s needs are and we select the equipment that's bese for

thar application.”

Unirt Delivers Chilling Performance

“I thought the VEDG6 would be & good fit in the Sendik’s application,” Gnas
says. “The advantage of the VFD, compared with standard fan controls, is the
unit can be programmed to specific needs such as head pressure or drop leg
temperature and it also provides continuous response to load conditions,

especially low ambient, as they change.”

The VED saves energy because it only runs at full speed when required. Its
variable outpur capability takes out the seesaw effect of the refrigeration system,

compared to a standard fan control, which only has on and off capabilities.

Sucress Story continued on page 3



SUCCESS STORY <<+

Keeping the Customer Happy

The VEDGG has been in use at Sendik’s for over a year. “The system has been
great,” Balistredi says. “The product support between Johnson Conrrols/
PENN and John Gnas has been fanrastic. Johnson Controls/PENN

repeatedly checked on the system to make sure it was working properly.”

Product support is critical to contractors when selecring a producr,
Gnas agrees. “Johnson Controls/PENN has an excellent response facror.
That's important and contractors look for that. 1 have no hesiration in
using Johnson Conrrols/PENN products because they've always been

very supporrive.”

The VEDGG is designed fuor refrigeration and HVAC condensers and 15 awailalie

for 208/460 VAC 30/60Hz mators from one bursepower 1o thice hovsepower

Isolated input covcnitry irg applicarion with 0-5 or U-10 VDC controliers,
d + J ! 't

sensors and transducers, including Jobnson Contvols/ PENN Systen: 350.

Jehnson Controls, Inc.
PO. Box 423
Milwaukee, WI 53201

If you have a unique story lead
or any questions, please call .
Ted Krueger ar (219) 538-6116

or fax (219) 533-5852.

REFRIGERATION . .

Ted Krueger. ... ........ {219)538-011¢
red krueger@jri.com

Annerte Braun ... ... ... (414 274-4975
annette.braun@jci.com

Application Engineering:

Jeff 1. Eisephuc. .. ... (414} 274-5505
jeftrey.f.cisenhuti@jcl.com

Joha McMullen ..o L0 (414) 274-3304

thamas.j.mcmullen@jci.com

Roy Everett .. ... .. .. (4143 274-5506
toy.everert®rl.com

BULK RATE

U.S. POSTAGE
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Milwaukee Wi
Permit No. 5502
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MESSAGE -- - - =roon

Greetings Evervene!

By now, I hope all of you are aware of the addition of
two new series of pressure controls to the System 350™
product line — and che P399 Electronic Pressure
Transducer that makes them all possible.

As many of you know, the refrigeration industry has been working rowards
a lower-cost pressure transducer for years — and now Johnson Controls
has delivered ic. The P399 transducer provides a single line of transducers
for all refrigeration and air-conditioning application needs.

The P399 rransducer also allowed us to respond to your requests for
additional pressure ranges for the System 3507 product line. The 352ZAB
on/off pressure controls are now available in three different serpoint
pressure ranges: 0-100 psi, 90-250 psi. and 240-600 psi. With System 330

UPDATE...UPDATE...UPDATE . - P399 transducers. the application possibilici
pressure controls and the P399 transducers, the application possibilities

. ) are endless.
A reminder for those of you who
don‘t often call headquarters in

downtown Milwaukee We'are

At the same time, we have also developed three new P352PN proportional
pressure control models with the same pressure ranges to provide versatile
i clectronic alternatives to present electromechanical-only insrallacons. This
now using a new number for our makes it possible to position dampers, flow-valves, and other modulating
phone prefix. devices that require a variable control input. -
Because they are electronic, the new P352 pressure controls provide

The new prefix is 524, replaang ) . v .
- greater serpoint precision, closer tolerances, and modular plug-in control

274, which went out of service in
bune. Qur area code remains the
same at 414,

expansion capabilities.

The best product innovations and enhancements are the resule of a joint
effort — those in sales sharing the needs and ideas of their customers and
. , a company like Johnson Concrols/PENN with the technical expertise to
We hope this hasn't caused you patt: J 1 P

o make them happen. ‘
any difficulty. :

So don't hesitate to let us know whar your customers are locking for,

Your ongoing feedback can only lead ro greater sales success for us all.

Share vour thoughts with your Johnson Contrcls rep, or call me directly ac
219-338-G116 (Goshen, IN). Or you can e-mail me at Ted Krueger@jci.com.

Regards,

Ted R. Krueger




MEET .-

Meet Chuck Otto

The thing Chutk Otlo
fikes best about his job a3
z product manager 1n the
refrigeration group is
interacting with the
customes, 1 enjoy work-
ing directly with the
customers and being responsible for
eveioping products that meel their

needs,” ne says.

Customers xnow that w é'sen they speak
with Chuck, they are getiing the voice of
axperience — Chuck et ating his 20th
year 1 Johnison Comm!s,

‘| was in the trades 15 vears before ]
started working with Jehnson Contro’s, 50
can say | grew up in the business. | sull have
my 1ools, " he says.

Chuck's tirst position at Johnson was a3
Mational Service Manager for FENN products
“t really enjoyed that position because 1 had
a lot of direct contact with the end user
it was very gratifying pecause | was &
greblem-soiver.”

afer stints as an application engineer and
account executive, Chuck moved %nro his
current job as product manager. Today his

aroduct responsibilities mciucﬁe water
valves, lube ail controls, MR Series
refrigeration temperature conwois and M5

Series multi-stage electronic controls.

“in the last 20 years, it's been & sow yel
steagy transition from electromechanica
contrals to electronics,” he says. “The
electromechanical controls are still a big
player in the industry but elecironics end
microprocessor-based controls are gaining
more atceplance.”

Cruck also shares his HVAC-R expertise as &
member of two professional or Qamzatsons —
the Air-conditioning Refrigeration Institut

{ARIY and the Refrigaration Service

cre

Enginsers Society (RSES)

2 1t S5
Adest JCF continupd O

NEW PRODUCT .

The P399 Electronic Pressure Transducer

The new, cconomical P399 Electronic Pressure Transducer for the System 3507,
ACT2-CS, and the VFDG6 fan speed controller. is now available from Johnson
Controls/PENN.

“I'he P399 transducer was designed in response to customers’ requests for a
more versatile, low-cost pressure transduces,” says Darlene Van Aacken, associate
product manager for refrigeration controls. “The P399 transducer covers most
common refrigeracion and air-conditioning applications wich its 0-5 vDC

re ranges — (-100 psi, 0-500 psi and 0-750 psi.”

signal and three press

Orther beneficial P399 rransducer fearures include:

“ Welded stainle
a durable asxt,mb v, eliminating potential of

5§ steel Construction — provides

refrigerant loss due to O-ring failures. Resists
Electromagneric Interference (EMI) and damage
due o physical shock, vibration and pressure
pulsations.

# Environmentally-sealed electronics — wirhstands
the effects of adverse conditions found in typical
equipment rooms. Resistant to wide temperature

flucruarions, high humidity, condensation and
icing, it is suitable for use with all non-corrosive
refrigerants as well as ammonia.

Reliable, repeatable performance and long cperating life — minimizes
service and replacement costs.

Addirionally, the need for an adapter is eliminated because pressure connections
are available in two standard styles: '

i4-inch SAF female flare fitting {with Schrader valve depressor)
bod

-1
— 1/8-inch NPT male fitting

For more information, request Product Lic. 123515,

Additions to System 350™ Line Now Available

The versatility of Systern 350™ — the modular control series for medium- to
large- "*al temperature, humidity and pressure applications — is extended wich
the addition of several new modules to the product line.

We know thar cuscomers will be pleased to learn System 350 is capable of
handling even more cooling and refrigeration applications,” says Ted Krueger,
product manager for refrigeration products.

“With the addicion of the P399 Electronic Pressure Transducer (see New Product
Introduction above) Johnson Controls/PENN was able to develop four new
modules for the System 350 that add versatility and provide cost and energy
saving benefits to the end-user.”

Praduct Inforenction continued on page 3




PRODUCT INFORMATION

System 350 modules simply plug rogether which eliminates wiring berween
modules. minimizes installation costs and reduces wiring ervors. The modules

can be DIN rail or surface mouated.

“Cusromers will find they can configure literally hundreds of different contro!
stems using various combinations of these easy-to-install madules and their
accessories,” Krueger says.

: LIE SN B SN
f'~,\,u,x;.£ HIRNT

The P352AB electronic pressure controls aze on/off controls with reverse mode
or direct-acting mode of operation. adjustuble differeatial and interchangeable

pressure rransducer.

The controls are used with the P399 electronic pressure transducer to monitor
pressure in psi. Three models cover the ranges of 0-100 psi, 90-250 psi and
240-600 psi.

The P352AB control can be used as a stand-alone device or in conjunction with
System 350 plug-together accessory modules for single or mult :ple stage
refrigeration and HVAC pressure control applications. Typical applications
include condenser fan cvcling and compressor cycling and unloading

The P352AB operates on 24 VAC and has an SPDT relay ourpur. A front-pane!

LED indicares when the relay is energized.

Tor more informarion, request Product B Wlenin LIT-930038.

A P352PN Serics pressure control may be set as a proportional-only control or
as & proportional plus integral control, to generate two standard analog outpur
signals {0 to 10 VDC and 0 to 20 mA.) Typical P352PN pressure control

applications include condenser fan speed control, damper positioning and flow

.

valve positioning.

Three models with overlapping setpoint ranges of 0~100 psi, 9():2 50 psi and
240-600 psi reduce inventory while providing control for most positive-pressure

refrigeration and HVAC applications.

The P352PN control operates on 24 VAC and a 10-segment front panel LED
bar graph indicates percentage of ourpus. Adjustable features include: setpaint:
minimum outpur; throttling range (proportional band); integration constang,
reverse acting or direct acting mode of operatien.

The P352PN proportional plus integral (PT) pressuze control incorporates
integral (or reser) control action along with proportional-only control action.
The PI design effectively eliminutes proportional offset and rhe P control can
adjust the output signai o not only mutch a steady load on the systemn, but also

drive the system process towards serpoint

For more information, request Product Bullerin LIT-930044.

Product Informzstion continyed o back paje

MEET J(I I

His AR affastion inciuces membership on
the Industry ‘:C’TESGE%!’]{)‘ Erxam (ICE)
committes. “We develop thres exams hat

vo-tech schools give to their gradusting
e

stugdents, winln indicéie
i

for an entry-ievel positon i the ndustyy,

he says.

He also serves on the i*-ranufacfure'i
Service Ad sory Coundil (MS*C) of

-I!

A

resides in piciuresque Cuaarbu'o Wi

Meet Chris Belsky

Ary opportunity 6o good

ot

10 pass up is how prod:

enginger Chris Belsky

Chris, 2 1998 graduate of Milwaukee School
), racently finishec up
rolect develcsina the new
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“I was offered the positon at Johnson
Contrels with an « pp tunity to jump right

_into product gesi dms says. “Usually

at an eniry le vel job, you are in &
supporting role, so | was very iucky 10 be

able to work on such 2 s’mn‘zc‘"’ project.”

Chris’ transition from student (o produtt
enginesr was & smooth one thanks 10 an
18-month internship with Johnson Conwols

while he wes still a student at MSOE.
“Cne of the best things about working at
iphnson Controis is the mutual respect
among co~workers,” Chris reports. "EGos
gort get in the way of everyone working
Rard 1o gt the iob done and | consider

myself very forunate to have landed here




PRODUCT INFORMATION -

PR & WIS SPTUI § SU P
Frgn s deafday Slsdde

The D352 display module provides a digital readout of
sensor or setpoint values at the push of a button wich a

(-750 psi display range.

System 350 display modules — D350, D351 and D352 —
have a three-digit LCD that continuously displays sensed
output values from A350 temperature, W351 humidity, and
P352 pressure controls. Display modules feature a setpoint
butzon located on front of the module to obrain zceual space

conditions or setpoint readings.

Display modules can be permanently installed in a System 350
Control System or used for remote setup or troubleshouting.
Modules include:

‘Temperature — D350 displays actual space temperature
and serpoint for remperature indication (local or remore in
conjunction with any A350 control).

Humidity — D351 provides continuous readout of the
actual humidity sensed by the HE6300 or HEG310 series

humidity transmicers.

Johnson Controls, Inc.
PO. Box 423
Milwaukee, WI 53201

If you have a unique story lead
or any questions, please call .
Ted Krueger at (219) 538-6116

or fax (219) 533-3852.

Pressure — 13352 provides continuous readout of the

actual pressure sensed by the P399 or DPT transmitzer.

For more information, request Product Bulletin LIT-930070.

The $352 Stage Module is used with the P352 On/Oft Pressure
Conrrol to add mulci-stage capability to condenser fans. Using
2 Y350R power module, up ro five $3525 can be added o the
P352 via the five-pin plug-togecher connecror. Using a 40 VA
or greater external transformer, up to nine $352s can be added.

The $352 has a SPDT outpur relay with LED indicarors and
three adjustments — offset (stage serpoint), differential and

mode (reverse or direct acting).

The modular design permits the systern to be configured to
equipment making convenient, future expansion easy. Plug-
together connectors and 35mm DIN rail mounting elimi-

nated wiring between modules and reduces installation costs.

For more information, request Product Bulletin LIT-930080.



Instaliation Instructions

Issue Date  January 9, 2003
T19PC Type Temperature Controls
with NEMA 4X Raintight Enclosures
Application Installation
IMPORTANT: The T19PC Type Temperature Dimensions
Controls are intended to control equipment under 2318 ] 1-1/1
normal operating conditions. Where failure or % I - 2L
malfunction of a T19 control could lead to an f" — Y Jp— Y
abnormal operating condition that could cause 14
personal injury or damage to the equipment or other 9116 ¥ ffﬂ
property, other devices (limit or safety controls) or 167 %%

systems (alarm or supervisory) intended to warn of
or protect against failure or malfunction of the

T19 control must be incorporated into and
maintained as part of the control system.

The T19PC type electromechanical temperature
controls are designed for use in many agricultural
applications. The T19PC controls have rugged

Noryl® plastic enclosures and are (UL) Listed as
NEMA Type 4X and for use in National Electrical Code
(NEC) Article 547 Agricultural Environments
(ANSI/NFPA 70). See Figure 1 and Technical
Specifications.

The adjustable T19PC type temperature controls have
O-ring sealed external setpoint adjustment knobs and
range scales with oversized markings for easy
readability in low light. The exposed portion of the
liquid expansion sensing elements has been tested
per Article 547 of the NEC.

IMPORTANT: Do not dent, bend, uncoil, or
otherwise alter the position of the sensing element
(coil) mounted on the base of the T19PC type
controls. Damaging the sensing element (coil) may
change the control calibration and void any
warranties on the control.

Operation

When the temperature at the sensing element rises to
the setpoint (dial setting), the switch between Rand Y
closes, and the switch between R and B opens on
Single-Pole Double-Throw (SPDT) models.

See Figures 2, 3, and 4.

O}
3k

@)
@

1 i ér
]
o
SiP

—2-13/16
A

Figure 1: Dimensions for T19PC Temperature
Controls with NEMA 4X Enclosures, in/mm

Mounting

Mount the temperature control on a wall where it is
exposed to the average temperature of the controlled
space. Do not mount the control where it will be
affected by unusual heat or cold, such as directly over
an animal stall or in sunlight. Aveid locations near a
door, window, or other sources of non-ambient air
drafts. Do not mount the control on an outside wall or
where temperature at the sensing element (coil)
exceeds 140°F (60°C).

Mount the temperature control to a flat surface with
screws through the holes in the mounting ears on the
back of the case. See Figure 1.

© 2003 Johnson Controls, Inc.
Part No. 996-536, Rev. B

www.johnsoncontrols.com




Wiring

A WARNING: Risk of Electrical Shock.

To avoid the risk of electrical shock, disconnect all
power sources to the control before wiring any
connections. More than one disconnect may be
required to completely de-energize the control and
equipment.

IMPORTANT: All wiring must conform to all
local, national, and regional regulations. Use copper
conductors only for all wire connections.

IMPORTANT: Do not use T18 temperature
controis on applications where the electrical load
across the control's switch may exceed the electrical
ratings shown on the temperature control’s label.

IMPORTANT: Use only the terminal screws
furnished with the switch. Using other screws in the
switch voids the warranty, may damage the switch,
and may cause problems in making secure
connections.

There are three 1/2 in. (Trade-size) conduit knockouts
on the T19PC NEMA 4X enclosure. To make wiring
connections:

1. Loosen the four cover screws and remove the
cover and knob assembly. The knob is secured in
the cover and must not be removed. Do not
damage the O-ring seal.

2. Select the knockout to be removed. Place a
screwdriver blade on the knockout near the edge.
Apply a sharp blow to the screwdriver handle to
{oosen the knockout.

3. For watertight connection to rigid conduit, connect
an approved watertight conduit fitting to the
conduit first, and then connect the fitting to the
T419PC control enclosure.

4. Insert the wire through conduit opening.

5. Make wiring connections to the screw terminals.
See Figures 2, 3, and 4.

6. Ensure that the O-ring seal is properly seated.
Replace the cover and knob assembly. Check the
alignment of the range adjustment knob.

Lt
Heating
Load
L2

RioBopenson
temperature rise.

R,
8
T18 Temperature
Control

Figure 2: Typical Wiring for Heating Applications

Lt
Cooling
Load
L2

Rto Y closes on
temperature rise,

6 D@ @

T19 Temperaturs
Control

Figure 3: Typical Wiring for Cooling Applications

®
@ Rto B opens and
= Rtio Y closes on

temperature rise.

T19 Temperature
Control

Figure 4: Typical Wiring for Combination Heating
and Cooling Applications

N
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Setup and Adjustments

Turn the knob on the front of the temperature control
to adjust the control temperature setpoint.

Checkout

Before leaving the installation, observe at least {hree
complete operating cycles of the controlled equipment
to ensure that all components are functioning correctly.

Follow the guidelines below to check for proper T19PC
temperature control operation.

For Heating applications: Turn the dial clockwise to @
setpoint greater than the space temperature, and the
heating system should cycle on. Tum the diat
counterclockwise to a setpoint less than the space
temperature, and the heating system should cycle off.

For Cooling or Ventilating applications: Turn the dial
clockwise to a setpoint greater than the space
temperature, and the ventilating or cooling system
should cycle off. Turn the dial counterclockwise to a
setpoint less than the space temperature, and the
ventilating or cooling system should cycle on.

if the temperature control does not operate in the
manner described above, check the wiring for short
circuits. Ensure all wiring connections are tight.

Repairs and Replacement

The T19PC type controls are not field-reparable. Do
not attempt to repair a control that is not functioning
properly. Contact your Johnson Controls/PENNG®
sales representative or authorized distributor for a
replacement control.

T19PC Type Temperature Controls with NEMA 4X Raintight Enclosures Installation Instructions . 3




Technical Specifications

Product T19PC Type Temperature Controls with NEMA 4X Raintight Enclosures
Switch Contact Ratings Applied VAC 24 120 208 240 277 600
Motor, Full Load Amperes - 16 9.2 8 - -
Motor, Locked Rotor Amperes - 96 55.2 48 - -
Non-inductive, SPST Amperes - 22 22 22 22 -
Non-inductive, SPDT Amperes - 16 16 16 16 -
Pilot duty VA 125 125 125 125 125 125
Ambient Operating -26 to 140°F; (-32 to 60°C)
Conditions
Ambient Storage  -40 to 140°F; (-40 to 60°C)
Conditions
Shipping Weight 1.2 b (0.54 kg)
Agency Listings UL Listed: File E6688, CCN XAPX (US) and XAPX7 (Canada)

UL Listed as Type 4X and for NEC Articdle 547 Agricultural Environments

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these
specifications, contact Johnson Controls Application Engineering at 1-800-275-5676. Johnson Controls, Inc. shall not be liable for
damages resulting from misapplication or rnisuse of its products.

contis

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, W1 53201

Published in US.A.
www johnsoncontrois.com
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& 200
_ SERIES 219 - 239
- BULLETIN NO. EEZELE]

2'9*239  SUPERSEDES IR

PENN CONTROLS, Inc., Goshen, Indiana

TEMPERATURE CONTROLS FOR REFRIGERATION

APPLICATION

Series 219-239 controls are designed to cover 2 broad
range of general purpose temperature control applica-
tions in the refrigeration field with a minimum number
of models. Typical applications are: frozen food cases,
display cases, beverage coolers, milk coolers, walk in
boxes, water chillers, etc, Various control ranges are
available to cover working temperatures from — 30° F.
to 130° F. Closed tank firtings and bulb wells are avail-
able for immersion applications.

GENERAL DESCRIPTION

The Series 219 is a small compacc control wich non-ad-
justable diffeceatial. I¢ is available with or without
external range adjustment and visible scale. The Series
239 is a slightly larger version of the same control wich
both external range aad differential adjusters as well as
visible scale.

Oa both the 219 and 239 Series, a specially designed,
field-proved, liquid-filled sensing element pmvides pre-
cision “repeat” accuracy which is unaffected by baro-
metric pressure and cross-ambient temperature problems.

The 5T7 freeze protection thermostat features a Jocked
low-limit stop which can be adjusted with a special tool
from 38° F. to approximately 48° F. A separace adjust-
meat of the cut-in temperature may be set from 8° E.
above the cutout temperature to as high as 80° F, This
adjustment, which does not affect che cutour remperature,
provides for shorc or long recycle time as required by the
particular application.

MISCELLANEQOUS SPECIFICATIONS

Case: 0627 cold rolled steel. Special corrosion resistant
alumimm finish.

Cover: .025” cold rolled steel. Gray baked ename! finish.
Contact Unit: Precision snap-acting contacts in dust-tight
ramper proof enclosure.

Mounting Brackets: Standard oo Series 239. Oprional at
extra cost on Series 219 (quantity orders oaly).

Contact Action: Electrical contacts of Types 219, 219C
and 239 CLOSE on temperature rise. Contacts of Types
219X, 239X and 219XC are single-pole double throw.

ELECTRICAL RATINGS
Types 219, 219X, 239, 239X

Yolts AL, 128 208 240
Full Load Amps, 16 9.2 8
{aocked Rotor Amps, b2 3 552 48
g;g;gr;iz:ﬁ;ry one side 5000 Watts 2407277 V. AL,
af SPOT controls) 2500 Watts 20V AL,
Pilpt Doty — 125 VA, 247277 V. AL,

Types 219€C, 219XC

Vaolis AC 120 208 240
Eull Load Amps. 58 33 2.9
Locked Rotor Amps. 348 19.3 17.4

Mon-lnductive 15 Amps. 1207277 ¥. AC.
Pilot Duty — 125 VA, 247277 V. AL,

ORDERING INFORMATION

1. To order, please specify order code shown in speci-
fication table.

i

3
]
Ed
3

N

Fig. 1 —Type 219 with external Fig. 2 Fype 239 with axternal Fig. 3 — Type 219 Spoce Thermo- Fig. 4 — Type 219 without external
range odjustmant, range and differential adjustment. stat with range adjustment knob range adiustment,

and integral air bulb.
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SPECIFICATIONS — SERIES 218

Bl Well Cover Range Adjuster
Ordering T o Raonge | Diff, Bulb Buib Sire i KT Bulb Switch
ypo Application 4 Stop e £ Required P Screw- 11
Code *F, F. Style and Finish Spesify Length| Suppor! | pioin | Scalel drive | Knob Action
Slot
245TIO 219 Gomeral 1 - S low | dor | s %ol mvee | & 3 X X Clogs Hish
Generol 20 1o Low for 3% x 5% . - gk
5T 239 Purpese 80 W | G| ass ol P,m' 219610 | & 3 X % Clog;;;’s
219C Milk 30 to Y x2% . if
E3E41 219¢ Conter Wl o2 1 Sl 264 | & - X X Close High
Milk 350 % x 2% - 1 igh|
5712 219C Cooler 50 2 1 Copmer 442.642 | & - X X c oss sg;m
Generol .
) 4 o High | Tor Y x &% , - 1 gh
oms e s oie. 96 | T2 | Limit| 4% | tin picte ¢ 3 X X gt
General " % x 4%
+5T14 219%C Purpase | 00 1 | MRS Rk & 3 x %
Photo Tank 0 Limit Y’;m,g“.d it seot
Spoce ~30 to Low Coit { igh
*sns 29 Thermostat 50 5 Limit 3 Sl:;k - - X X ¢ 0;;5’}'9
Space 20 to % Coil 1 H
*5Ti6 2 Thermastat 80 3Vz li?::; 3 lh?:k - - X X < a;;s‘fr’gh
**NOTE — Style 4 is obtained by using Style 1 with support tube and odding 442-638 pocking nut ausembly for 142% NPT, tapping.
*Available with special close differential comstruction on quontity orders — extrg charge. Differentials approximately 2 those shown obove.
+Case = H ptional on o ity urders ot extra chorge.
+4+Case compensation standord on 5TI2,
Fixed sented ilable on quantity orders — no charge {See Poge 3).
; Cover Ronge Adjuster
Ordering e Range | Diff. guib | Bulbsize | SuBWelico ol Bub Switch
} ity . A
Code Tyoe Application eE | vF | S0P siyle | ond Finish ”gxg;’:d Lengthl Support | pioio | scole S%!f:: Knob | Action
ot
Generol ~3Cta ! Sto Tor Y x 4% . o Close High
514 239 Purpose s0 | 20 40 | s | 28008 6 3 x X SPST
Genersf 2010 3Vt ler Y% x 5% ' o Close High
515 239 Purpose b 20 ° 43 tin ploted 239-610 & 3 x X S;ST 8
Seneral
50te 13%te 1eor W% x 5% " “
574 239X Dut;‘;‘l‘:’{:s .. 130 2 ryes tin plated 239-4610 8 3 X X SPRY
Freeze Pro- 442-63B "
- 38to | Bta | taw | Jor % x 3% . . ) Clase High
517 29 tection Woter | “go” | 50 | Limit | 4** | sin plated 442642 | & | Supplied o X X SPST

s¢Style 4 is obtained by using Style T with support tube and adding 442-438 packing nut assembly,

ORDERING INFORMATION (Cont'd)

2. Where no order code is shown, specify Type and

Model.

3, Specify special close differential “C” switch, if
desired, only on models where it is available (see

specification table).
4. Specify bulb well, if required, by part number.

\n

required. (Standard on 5T7.)
REPAIRS AND REPLACEMENT

Repairs are not recommended in the field other than re-

. Specify Part No. 442-638 packing nut assembly, if

placement of the cover, well assembly and packing nut

assembly. When ordering replacement parts, give control
Type, Model and Serial numbers. Controls requiting

atrention should be returned to the factory or nearest

SHIPPING WEIGHTS

Penn Authorized Replacement Station for inspection
and service.

Ovarpock of
Type Individual Pack
10 50
219 1o, — 40 ths,
239 2 bs. 11 ozs. 31z fbs. e

Performance specifications appearing berein are nominal and are sub-
ject 1o accepred mannfactuiing tolerances and application variables.

Page 2
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Style 1 drawn bulb.

Bulb support tube

»

Style | swaged bulb with support tube.

Style 3 element attached to Type 219 cuse.

BULB AND BULB

| )

CAPHLANY LENGTS A SPIGIFED
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DIMENSION DRAWINGS

PACKING RUT INTERLOCKING RETANER 2" NPT ADAPTER
(WASH

STYLE | >
BULB SLPPORT TUBE

Part No. 442-638 packing nut assembly. (Use with Style ] bulb
with suppert tube for direct immersion application.}

/2" NRT ADAPTER

==
=7\
1 B3

L]
*J&l-—li—é J. A

BULB WELL ASSEMBLY  OMENSICN &

PRRT 0. 233-608 3-15/18
PART NQ 239-610 5-24/32
PART NO. 442-642 2-13416

Bulb well dimensions.

; . o 3 woLES
-‘v-{ ‘,‘E r— /_i 201 Bia.
: ! x
& I
L
22 b4
%
o !
o !
7}
i N 2 MOUNTING MOLES
4z NG 332 THREAD

Type 219 optional mouating bracket.

lﬂ\/
Interior view of range adjust- Factery secled setting (Series
ment furnishad on Type 219C 219 only — aptionai on
Milkk Cooler contrals; 30° te quantity orders).

50" F. ronge. Not availeble
on cther models.
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PENN SERIES 219-239 TEMPERATURE CONTROLS

PEND CONTROLS,INC

General Offices: Goshen, Indiana
FACTORIES: GOSHEN, INGIANS~SYRACUSE. INDIANA=
SOREST PARK. LUNGIS — MILWAUKEE, WiSCONSIN
~WATZATOWN, WISCONSIN-COSTA MESA, CAUFORNIA

CANADA: PENN CONTROLS LIMITED, 323 WARDEM AVENUE, SCARBORGUGH, (TORCNTO)N CNTARIC.
THE NETHERLANDS: FENM CONTROLS NEDERLAND, N.7.  NiEUWE KEIZEASGRACHT 19, AMSTIRDAM (O
ARGENTINA: PENN CONTROLS ARGENTINA $.4,, GENERAL ROCA 1542, FLORIDA F.C.C.B.M. [BUENCS AIRES),

JAPAN: 3ASINOMIYA PENN CONTRCOLS (JAPANY LTD., §:0, 1-CHOME, SAGINOMITA, NAKAND.KU, TOXYC,

AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR COMDITIONING, APPLIANCES, PUMPS, AIR COMPRESSCRS, ENGINES

Page 4 Litho ia U.S.AL




200

21972X
3351-A

3351

series 219T2X

TWO-STAGE TEMPERATURE CONTROLS

i O
ey

APPLICATION

Series 219T2X two-stage temperature controls are appli-
cable to a variety of uses where a staging thermostat is
required. Two SPDT switches permic independent con-
trol circuits. Each switch can be wired to make or break
the control circuit as required. A jumper across the
“common’ terminals is supplied as standard. Models are
available for fixed or adjustable berween-stage differential.

Models with close differential on each switch contain the
letter “C” in the Type Number (example, 219T2XC).
For applications requiring two-stage controls less enclo-
sure, see Bulletin 3372, For single stage temperature con-

Fig. 1 — Exterior of

trols, see Bulletin 3270. Serizs 219T2X. Knaob
For single and two-stage space thermostats for Farm renge i‘i‘::’“’"' *
and General Purpose see Bulletin 3350.
GENERAL DESCRIPTION SPECIFICATIONS
Series 219T2X are compact two-stage controls with RANGE BULBSIZE | BULB STYLE 3#‘&‘3’%’- Lsil’gr'H
non-adjustable differential on each switch. Knob range ” T : ;
. .. —30 to +50° F. W x 4% 1or4* 239-408 I3
adjustmeat and visible scale are standard. Other features = - - -
. A . - 20 1o 80° F. %" x 5% Tord* 239-610 I3
include a liquid-filled, copper sensiag element which is - T n
. . 40 10 90° F. 37 x &% 1or4* - &
unaffected by barometric pressure and cross-ambient PR, o T
*Style 4 is obtcine y using Style 1 with support tube and odding
temperature PrOblemS‘ 442638 packing nut assembly for 4" N.P.T. tapping.

Controls may be suppiied for immersion Jppﬁcati()ns See “Optional Constructions’ for other bulb styles.

for use with a closed tank connector or with a bulb
well assembly. A low limit stop, which can be set in the ELECTRICAL RATINGS

field, is an integrai part of the control. TYPES 21972X, 219T2XA
TYPE NBMBER SELECT‘ON Veolits A.C. 120 208 240 277
Full Lload Amps. 150 9.2 8.0 —
TYPE BETWEEN-STAGE DIFF. °F. EACH SwiTCH Locked Rotor Amps. 96.0 552 480 -
DIFFERENTIAL °F, | —30/1.50 | 20/80 | 40/90 Noninductive or
2to 7 as specified Resistance Load Amps. 16.0 9.2 3.0 7.2
21972X NomAdi. 5 e 3 (Not Lamp loads) F
219T2XA 2ta7 Field Adj. 5 3% k] Pilot Duty — 125 VA, 247277 V.AC.
21912%C 2107 as sp?ciﬁed 2% 2 1% NOTE: When usad as o iwo circuit switch, the total connected load
Non-Adj. must not exceed 2000 YA and must have o common relurn.
219T2XCA 21ta7 Field Adj. 2% : 2 1Az}
TYPES 219T2XC, 219T2XCA
Voirs A.C. 120 208 240 277
Full Load Amps. 8.0 3.4 3.0 -
tockad Raotor Amps. 36.0 20.4 18.0 —
Non-lnductive or
Resistonce load Amps. 10.0 9.2 3.0 7.2
(Not Lamp Loods}
Pilot Duty — 125 VA, 24/277 Y.AC.

NOTE: When used as a two circuit switch, the total connected load
must not exceed 2000 VA ond must have a commeon return.

8ulb support tube
Fig. 2 — laterior of Series 219T2X. High stage ond low stage contact Fig. 3 — Style 1 swoged bulb with support tube ot clamp-on or
units are identified. closed tank applicotions.
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OPTIONAL CONSTRUCTIONS

Range Adjuster: Screwdriver slot with visible scale (see
Fig. 9) or screwdriver slot with internal scale and solid
cover optional at no extra cost (Quantity orders).

Capillary: Capillary longer than 6 feet available at extra
cost. Capillary from 6 to 10 feet in 2 feet increments;
over 10 feet in 5 feet increments.

Bulb: Coil bulb for low movement air application may
be supplied. Also available is a 31 dia. by 22 long
bulb for detecting the average temperature in air ducts.

MISCELLANEOUS SPECIFICATIONS

Case: .062” cold rolled steel, cadmium plated.
Cover: .025” cold rolled steel, gray baked enamel.
Contact Units: Sealed, dust-tight Pennswitch, SPDT.

SHIPPING WEIGHTS

INDIVIDUAL PACK OVERPACK OF 30 UNITS
1.1 ibs. 55 Ibs.

ORDERING INFORMATION
To order, specify:
1. Type number (see Type Number Selection).
2. Range required.
3. Between stage differential (non-adjustable models

only).
. Capillary length, if other than 6 feet.

5. Packing nut assembly or bulb well, if required.

oy

6. Specify type of range adjustment if other than
knob adjustment.

DIMENSION DRAWINGS
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Series 21972X

Y e

2 NOUNTING WOLES
b3 0. 3732 THAEAD

Optionol mounting bracket.

Performunce specifications appearing herein are nominal and ave subject ta accepred manufacturing tolerances and application variables.

INSTALLATION AND MOUNTING

Controls are normally mounted to a flat surface by the
mounting holes located in back of case. Mounting may be
in any convenient position, see Dimension Drawings for
mounting hole dimeasions. An optional mounting bracket
is available when required, see Dimension Drawings.

CAUTION — ON ROUGH MOUNTING SURFACE
U/SE TOP TWO MOUNTING HOLES ONLY.

Whea you mount this control on an uneven surface and

pull all four mounting screws down tight — you can
twist the case enough to affect thermostat calibration

and operation.

Do not bend or dent the 314" by 22 bulb. Damage to
the bulb will result in a shift in the control calibration.

V2 NPT ADAPTER

INTERLOCKING RETAWER
Sht

Fig. 4 — Port Number 442-638 pocking nut assembly. {Use with Style 1
bulb with support tube for direct immersion application.)

For closed tank applications without well assembly, Part
442-638 packing nut assembly may be supplied; see Fig-
ure 4 for sequence of installation. Place parts over sup-
port tube section of the element, placing bulb into tank
(be sure tank is first drained so liquid level is below
tank opening). Screw packing nut into adapter with the
retaining washers and packing in place as shown.

To install models with bulb well first install bulb well
into tank. Remove bushing from bulb well and slide
bushing over capillary (see Fig. 5). Replace bushing into
bulb well, gently pushing bulb into position in botrom
of well. Tighten set screw in end of adapter to hold
bulb in position.

BUSMING
SET SCREW

/27 NPT ADAPTER

1
! A N

¥ 1
BULB WELL A5SEMBLY

GIMENSION 8
PAAT NO. 2397608 4- 1516
PART NO. 239-610 $-2%/32
PRAT NO. 482-642 2- 18

Fig. 5 — Bulb weli for liquid immersion applications where a
temperature bulh moy be removed without droining tank.
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WIRING

Follow equipment manufacturer's diagrams if provided.
Wiring should conform to local codes and the National
Electrical Code. Wiring terminals of each Pennswitch are
color coded for convenience and to simplify wiring. Red
is the common terminal; red to white circuit closes
on temperature increase, red to blue circuit opens on
temperature increase.

Knob range adjustment or screwdriver slot adjustment

supplied on range screw. Dial pointer is located on coa-

trol cover. The switch mounting frame is stamped to

indicate the HI-TEMP switch and the LO-TEMP switch,

see Fig. 2.

Low limit stop is an integral part of the control and can

be adjusted by the sliding stop. To set low limic stop

proceed as follows:

1. Set dial to temperature at which stop is desired. If
control has a solid cover remove cover, set dial so
desired setting is in line with slot in limit stop bracket.

2. Remove control cover.

3. Slide dial stop to front of control (toward dial)
against step behind dial, see Fig. 9. NOTE: Some-
(imes an exact stop setting is not possible and the
stop must be set to the closest step corresponding
to the dial setting.

TEMP. FALL
AW, CLOSES { TEMR
" H
e, OPENS ¥ I 31 biac
HIGH
o
STAGE . @ N @
AW, CLOSES _|
RB, OPENS f_ AW, OPENS
- ABa CLOSES ®
LOW
sTAGE O
AW, OPENS
TEMR RISE j - RB, CLOSES HI-TEMP  LO-TEMP
Oial. SETTING STAGE STAGE

Fig. & — Switching actien of the two-stage contro} is illustrated in the
sketch above. RBy, RWy indicates HI-TEMP; RBy, RW . indicotes
LO-TEMP. “D” represents the differentic]l between stages.

ADJUSTMENTS

Types 219T2XA, 219T2XCA controls are supplied with
adjustable differential between stages. Types 219T2X,
219T2XC do not have adjustable berween stage setcings.
All models have fixed differential on each Pennswitch.
To adjust between-stage differential, rotate adjusting
wheel counterclockwise to widen the differeatial (increase
spread). Use a small screwdriver and insert into serrated
wheel, see Fig. 7.

Fig. 7 — Between-stages differential can be inereased on Type Numbers
ending with “A“ by rotating odjusting cam counterclockwise
as illustrated above.

219T2X4
SMEER et
"
POWER » COMPRESSOR LE-ENERGIZES
SLPPLY P UNLOACER CIRGT
bt | COMPRESSOR
bt | CONTRIX,  CIRCGIAT

Fig. 8 — Typical wiring diagram of o refrigeration compressor with
single stoge unloader. Two compressar packages moy be
sequenced with same circuit.

S

9 — Sliding stop to front of thermostat to set limit stop. Screw-
driver slot range adjustment is illustroted.

REPAIR AND REPLACEMENT

Repairs are not recommended in the field. Controls
requiring attention should be returned to the factory.
When ordering a replacement control specify Type,
Model and Serial Number as shown on the cover label
of the contrrol.

Fig.

Page 3
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AUTOMATIC CONTROLS FOR HEATING, REFRIGERATION, AIR CONDITIONING, APPLIANCES, PUMPS, AIR COMPRESSORS, ENGINES
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JEHNSONT g

2 Single Stage Electromechanical Temp. Ctl. . CONTRAAS
A19 Series LiT-1927010
Remote Bulb Control
Description .
p A19 Series
The A19 Series are single stage temperature
controls that incorporate tiquid filled sensing 0
elements. <Y )
Features . f /@)
- wide temperature ranges available /( B) [
- constant differential throughout the entire o
range i
- compact enclosure 1}
- fixed or adjustable differential available 4
+ variety of sensing element styles Action on Increase Iy AY
» unaffected by cross-ambient conditions of Temperalure ‘f\
Y,
Applications ) A
. . ) A19 Series
The 519 is sgntgb}e for temp_eratur_e controt in Terminal Arrangement for SPDT A1SABC-24
heating. ventilating, and refrigeration.
Selection Charts
A19 Series Remote Buib Controt’
Code Switch  |Range it Bulb and Bulb Well No. |Range Max. Bulb
Number Action °F {(°C} Fe (C?) Capillary {order Adjuster Temp. °F (°C}
separately)
Adjustable Differential (Wide Range)
A1SABA-40C 2 |SPST -30 to 100 (-34 to 38) 31012(1.71067) 3/8in.x 4in, & ft Cap. WEL14A-B02R | Screwdriver Siol | 140 {(60)
Cpen Low
A1BABC-4C SPDT 50 to 130 (10 to 55) 31210 14{(1.8108) [3Bin.x5in., 8t Cap. WEL14A-603R | Knob 170 (77)
A18ABC-24C ¢ {SPDT 3010 100 (-34 10 38y {31012(1.7106.7) |38in x4in, 8ftCap WEL14A-602R |Convenible 140 {60)
A19ABC-36C SPDT -30 10 100 (-34 to 38) 31012(1.706.7) 38 m. x4 i, 20 #Cap. |WEL14A-602R | Convertible 140 (60)
A13ABC-37C  |SPDT T30 t0 100 (-34 10 38) |3t 12({1.7106.7) 3/8in x4in 10#Cap. [WEL14A-602R |Screwdriver siot 140 (60)
A1SABC-74C  |SPDT 3010 100 (-34 10 38) [3t012(1.7106.7) [3IBin.x4in, 51 Cap. WEL14A-602R | Screwdnver siot | 140 (60)
Fixed Differential
A19AAF-12C SPDT 12510225 (-4 10 107} [3120.9) ;315 in. x 3in., 10 ft Cap. *WELMA‘GO?R Screwdriver siot ]275(135)
Fixed Differential {Case Compensated)
A1S3AAC4C SPDT Oto 80 (-18 10 27) 5{2.8) 3/8in x4in, 6 ft Cap. WEL14A-802R | Screwdriver siol | 140 (60}
A19AAD-12C |SPST -30 to 50 {-34 to 10) 212 (1.4) 3/8in. x4 in, 7 ft Cap. WEL14A602R | Screwdriver siot {140 (60)
Open Low
Fixed Differential (Close}
A19AAD-SC 4 |SPST 300 50{-1t0 10) 2112 (1.4) 3Bin.x25/8in., WEL16A607R | Screwdriver siot | 19C (88)
Open Low |(Butk Mitk Cooler) 6 ft Cap.
A1SAAF-20C SPOT -30 10 100 (-34 10 38) 2 121.4) 3/8in. x4in. 6 ft Cap. WEL14A-602R | Screwdnver slot | 140 {60}
A19AAF-21C  |SPDT 40 10 90 {4 10 32) 11/2 (0.8) 38in. x 5 374 in., 6 A Cap. | WEL14A-603R | Screwdriver siot | 140 (60)
Manual Reset
A19ACA-14C SPST -3010 100 Manual Reset 3i8in. x4 in. WELI4A-602R | Screwdriver siot | 140 (60)
Open Low 1(-34 to 38) 6 ft Cap
A19ACA-15C  |SPST 30t 100 Manual Reset 38 in. x 4 in. WEL14A-602R | Screvdriver siot | 140 (60)
Open Low |{-34 to0 38) 10 ft Cap.
A19ADB-1C SPST 100 to 240 Manual Reset 3/8in. x 3112, WEL14A-602R  |Knob 280 (143)
Open High | (38 to 116) 6 R Cap.
A1SADN-1C SPST 100 1o 240 Manual Reset 38in. x4 in. WEL14A-802R | Screwdriver siot 2580 (143}
Open High | (38 to 116) 6 ft Cap.

1. Specify the control model code number, packing nut code number (if required), and bulb well code number (if required).
2. Replaces White-Rodgers 1603-101

3. Replaces White-Rodgers 1609-12, -13; Ranca 010-140

1821, T4301A-1008, TEO31A-1011, T6031A-1029
4. Case-Compensated

Accessories

Replacement Parts

Code Number Description
CVR2BA617R Concealed adjustment cover
CVR28A-618R Visible scale cover
KNB20A-602R Replacement Knob Ki

8. -1409, - 1410, -1490, 060-110; Honeywell L5018C-1006. L6021A-1005, T675A-1011, -1508, -1516, -

A packing nut is available for closed tank application. Specify the pan
number FTG13A-600R. Bulb wells (WEL14A Series) are available for
liquid immersion applications. Refer to the selection chart or to

Bulb Wells on Page 42.




JEHNSON 2
CONTRELS )

A18

~ Single Stage Electromechanical Temp. Ctl.

Thermostat for Portable Heaters
(Chain Mount and Drop Cord Electrical Connection)

9

LIT-1927055

Description

Sturdy compact thermostat designed
especially for temporary instaliations.

Features

« 6 foot extension cord with piggyback style
plug

- NEMA 1 enclosure

= chain mount

Selection Chart

Applications

« on/off confrol of portable space heaters

« agricuiture

Technical Specifications

Electrical Ratings

i

Motor Ratings VAC 120
AC Full Load Amp 15
AC Locked Rotor Amp 90

Code Number |Switch Action Range °F {*C) | Diff F° (C°} |Max. Bulb Temp. °F {°C)
A19BAG-1C SPST Open High 3510985 L3(17) 140 (60)

“No Heat” Position | (2 to 35) { Non-Ad
A19 Series

Automatic Changeover with Strap-on Mounting

W R,
B
..‘Q)wvco«na*ﬁ""’

A19BAG-1

LIT-1927060

Description

This is a changeover control for use with
combination heating and cooling thermostats.

Features

This control automatically selects the correct
thermostat function

Applications

Recommended for convectors, fan coils, and
biast coil units, and similar devices. The
A18CAC-2 can be mounted directly on either a
vertical or a horizontal pipe, using the can
mounting strap supplied with control. The
A19CAC-1 has a remote bulb for greater
mounting convenience.

Technical Specifications

*  maximum case ambient temperature.
131°F (55°C)

»  maximum bulb temperature: 250°F (121°C)

Electrical Ratings

A19 Series

,®‘

7 -®

Action on Increase
of Temperature

A19 Series

Terminal Arrangement for SPOT

Selection Charts

A19CAC-1 (Remote Bulb Model)

Motor Ratings VAC 120 240 A19 Series Automatic Changeover with Strap-on Mounting Replacement Parts

AC Full Load Amp 10.0 6.0 Code Switch |Range Diff Mounting Code Description
AC Locked Rotor Amp 80.0 36.0 Number |Action [°F (°C) Fe{C°) Number

AC Non-Inductive Amp | 10.0 6.0 A13CAC-1C {SPDT 601080 (1610 32) [10(56) [42in cap. CVR28A- | Concealed
Pilot Duty— 125 VA, 24 1o 240 VAC 'ATSCAC-2C [SPDT  |6010 90 {16 1o 32) |10(56) |Diect 617R ifgbfr‘mem

The performance specibcations are nominat and conform to acceptable industry standards. For apphoations at condtions heyond these speuifizabons, consult the local Juhnson
pec Y PR

Controls office. Juhnson Controls, inc. shall pot be liabie for damages resulting from misapplication or misuse of its prodacts.




yy2l Muiti-Stage Electromechanical Temp. Ctl.

A28 Series

Two Stage Temperature Control

CON T\{\

S

LIT-1927110

Description

The A28 Series are two stage

temperature controis that

incorporate a lquid filled sensing

efement.

Applications

Use for temperalure sensing
applications requiring two-stage

A28 Series

® ®
® ®

0 ®

High Stage Low Stage

control of HVAC/Refrigeration

equipment.

Features

- wide temperature ranges available

- constant differential throughout the entire

range

« SPDT snap acting switches

Selection Charts

Action on increase
of Temperature

A28 Action Diagram

pressure

Accessories
- unaffected by changes in barometric .

- unaffected by cross ambient conditions

- compact enclosure

- variety of sensing element styles

A28AB-29

4

packing nut assembly available for direct
immersion applications
(Part No. FTG13A-600R)
remote bulb models include 5/8 in.
. mounting clip

Code Switch Range Ditf Buib and Bulb Well No. Range
Number Action *F {°C) F° {C®} Capillary {order separately) Adjuster
COILED BULB-FIXED DIFFERENTIAL
A28AA-4C 2-3PDT 30 to 110 3 112 (1.9) Ea. Stage 13/8in.x2 14 in. - Cconvertbie |
{-11to43) 3 (1.7) Fixed Between Stages Coiled
CASE COMPENSATED-FIXED DIFFERENTIAL
A28AA-SC 2-SPDY 2010 80 31/2 (1.8) Ea. Stage 3/8in.xSin WEL14A-603R Krob
(-7 to 27) 3 (1.7) Fixed Between Stages 6 ft Cap.®
WIDE RANGE-ADJUSTABLE INTERSTAGE DIFFERENTIAL
A28AA-28C 2-SPDT 30t 110 31/2{1.9) Ea. Stage 12 & averaging bulb - Screwdnver
(-1 10 43) 210 7 Adj. Between Stages € ft Cap. Slot
A28AA-29C 2-8PDT -30 to 100 5(2.8) Ea. Stage /8 in. X 4 in. WEL14A-602R Converlitle
{-34 to 38) 2 to 7 Adj. Between Stages 8 ft Cap.’
A2BAA-36C 2-5P0DT 40 to 80 3 Ea. Stage 38in.x 534 in - Kriob
(4 1o 32) 2 to 7 Adj. Between Stages 6 ft Cap.
A28BAA-37C 2-8PDT 60 to 140 5 Ea. Stage 8. x4 in WEL14A-602R Knob
(16 to 60) 2 to 7 Adj. Between Stages 6 & Cap.
A28AJ4C 2-SPDT 2010 80 2 Ea Sage 3M16in. x 22 in. - Knob
(-7 to 27) 2 to 7 Adj. Between Stages 6 ft Cap.
CHANGEOVER CONTROL o
A28AB-1C 2-SPDT? 2010 80 312 3B mn. x5, WEL14A-603R Screwdriver
(-7 10 27) (1.9) 6 ft Cap. Slot
A28AB-2C 3 2-8PDT* 60 to 90 5 Strap-on Grid Bulb - Screwdriver
(16 t0 32) (2.8) 42in. Cap. Siot
1. Packing nut assembly available for direct immersion applications (Part No. FTG13A-600R).
2. Switches within 1 F° (0.6 C*) of each cother.
3. Maximum sensing element temperature is 250°F (121°C}.
4 Swilches within 1.5 F® (0 9 C") of each other,
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ENTER FOR A CHANCE TO WIN A

90-HOUR CRUISE
WITH EVERY QUALIFYING
JOHNSON CQNTROLS .4PRODUCT ?URCH%SE o

£ A







9 cohﬁ’attor customers
9 d:strzbutor salespeaple

18 wmners
9 cantractor customers
S d!strzbutor salespeople

18 winners
9 contractor customers
9 distributor salespeople

390 ' Visa gift card

18winners
9 contractor customers
9 distributor salespeople

QUALIFYING JOHNSON: CONTROLS PRODUCT PURCHASE:
" The “Cheers to 90 Years” contest includes ALL Johnson Controls and
 Johnson Controls/PENN product purchases EXCEPT repair parts,
- Metasys® and Facility Explorer building management system products. |

R




No purchase necessary. Voird where prohibiied. The "Chears (0 90 Years”

promotion is open to legal residenis of ihe L0 J S slates, DO and

Canada, 27 yvears and oldos Ofhcial rulcs at distributors, Contost bagn o

April 1. 2008 and ends Septermiber 30, 2008 entrigs must DEe receivad
by Ociober 12, 2009 5

Soorsored by Johnson Conwrcls, inc.

507 E. Michigan Street, Milwaukeo, W

P.O. Box 423, Milwaukee, WI| 53201
© 2009 Johnson Controls, Inc. Printed in USA
www.johnsoncontrols.com
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90-hour
Carik beaﬂ cruise for two

Winners will enjoy a four-day,
four-night getaway, including cruise,
transfers, airfare and more.

Scheduled for February 2010

18 winners
9 contractor customers + guest
9 distributor salespeople + guest




$500 Vasa gift card

18 winners
O contractor customers
9 distributor salespeople

'$250 Visa g:ﬂ: card

38 winners
g contractor customers
9 distributor salespeople

'5125 Vssa grﬂ: card

‘18 winners
2] contractor customers
g distributor $alespeop!e

590 Vﬁsa g;ft card

18 winners
9 contractor customers
9 distributor salespeople




When you play the “Cheers to 90 Years” contest from

Johnson Controls, you're destined to be a winner. You already
know about the quality and reliability of every Johnson Controls
and Johnson Controls/PENN product. Now, every time you buy
one of our proven products, you're getting closer to one of

our 90 prizes.

1) Buy any Johnson Controls or Johnson Controls/PENN brand
product and you'll get an entry form. See official rules on
back for entry without purchase.

(Excludes repair parts, Metasys® and Facility Explorer building
management system products.)}

2) Complete the “Cheers 10 90 Years” entry form with your
distributor salesperson and drop it in the counter display.
Now you both have a chance to win the grand prize — a 90-hour
Caribbean cruise for two. Or the $500 second prize. Or the $250
third prize. Don't forget there are even more prizes — a $125
fourth prize and $90 fifth prize.

3) Repeat steps 1 and 2 above. The more you buy, the better
chance you and your distributor salesperson have to win.

Best of all, 10 prizes will be awarded to a contractor customer and
a distributor salesperson in each of the nine regions across the
U.S. and Canada. That's a total of 90 winners!







sitiees ot eligible Complets anrt depesit ponied entry wiah opurchass of
prember 30, 2008, or for entry withoul gurchase, harwd write
narme. address, phone, empitver and the words: “Checrs ta S0 Yeors” on 3 card and mibier 30, 2008, ta:
Cheers 10 90 Yeoars,” Johnsen Contiods, LAY, LOTF F dictupan Street, Milwoukes, W 20089 Sponsor
net respansible for losy, tate, ieghic or snsdiredted entries oF awarg noufications Entry Constitules 7

Cniy completed, g

guahfymg Johpson Contials or Johason ConttGIs/PPNN Lrarnd gioedurnt by S

ober 1

I

You must be at keast 71 years olg and o fegal resident of the 50 United Siates Oncludes D) ar Canads W6 enter and wm
flaws and regulations apply. Contest runs in designated 80-day
Al entries must be recerved by Cotaner 12, 2009 bmployees
s are not ehgible 1o enter o wan Winns

Yend where protubilea or restried, Al federal, state, provincial and o
perod (varies by locate) between Apnt 1, 2009 and September 30, 20X
{and immediate famidier and households) of fohnson Controls, inc s subsidisnies 2nd affitia

names will he posted

& Grand, Secona, Tnird, Fourth and Fifth prize will be awarded to g contraclor angd ond ininbutor's mnside
salesperson m each of nine regions, (hee No. 6 below ) Fighteen Grana Prize Winners will recewe a d-day, 4-mght Caribean crumse for
1w {one sdult guest), including travel, accommodations, meals, texes and grotuities, all zs deteromned by Sponsorn Cruise s scheduled
for February 2010 and valued potween $1,600- 52000 (USD) for two peapie, depending on airfare. Restrictions and condittons apply
No cash in fleu of prize. No transfors. Top miust be taken. A vahd U S passport s reqguired for all winaers and guasts of the Grand Prize

figride residents may, 8t Sponsor’s apuon, be provided with grounc travel sipend rether than sufare I the winner Can’t g, The prize wil
no forfeited and a new winner will be randomily selected, Winner muft agree Lo partcipale in publicity as arrgnged by HSponecr of e
will e forfeited, except where pratututed. Grand Prize 1n the eght U S regions only sleo includes a $200 cash payment i I offset tax
obligaton oy other expenses. Sponsor' s deosions Ainal n all matte
a SEO0 (LLS) Visa gitt card
a 5250 (U %) Visa gift card
a $129 (U8} Vise gift card

a S0 (LS} Visa pift card
(Sponsor reserves nght to substitute ke onze of equal or greater value for Second, Third, Fourth and it Prizes due 1o evislobility
Cecand, Third, Fourth and Fiftn Frizes will be awarded to winners within four 10 six weeks of validation of eligibility J
Tovs: value of ail 90 Cantest Prizes 1o be awarded estimated 2t $52.000 (USD), depending nn arfare. Total value of ol 10 Contest Prizes
in each of the vight U.S regions estimated at $5,930 (USD), depending on artare; estimated value in Canadian segaen $5330 (USDY,
depending on airfare

Paotential Grand, Second, Thurd, Fourth and Fifth Paze winners in each region will be selected by Sponsor i &
thed

random drawing from among a2l ehgible entries in each region, 10 be held on or about October 13, 2009 Potential winners will e
by October 23, 2009 by phone ar by express delivery at the sddress listeg on the entry (o5 y become ptize recipient, potental Grand
I be required 15 executo and return an affidavit of elgibility, publicity reiease, and mutualy acceptabie retease of habday
within 20 days of notiication, of an alternate winner may be scierted, chasen by randem draveing, Prize will be awarded ta ihe prize
; :requiec 1o provide athdavit of ebgibitny and habduy reicase or

or substitution of prize is not allowed, except at the sole ascretion
fze constitutes reapient’s cansent to the use of s wr

. without addimona! compensation. Chance of winnimg

Prize winner wi

rocipient only. Second, Trurd, Fourth and Fifth Prnize winners may
other ewdence of elipitelity Transfer, cash redemption, exchang
of Sponsor, whose decisions gre final bacwo where prohibited, acceptance of o
her name, hkeness and biographwal cdaa for adverusing and promoticnad purso
depends on the number ot erines received

Potental prize winne:ss 1 Canada must complete an approprate inematical test of skii Detore claimmng prize, of alteraale winner wilt
te chosen. As 1o Guebec Any btigation respeding the Conduct or Grganization of @ pubicity contest may be supmitied to the Regie dos
alconols, ces courses et des jeus fo7 & rubng. Any litigation respecing the awaromng of & prze may be syubmitted 1o the RKege only for the

purpose of belping the parties reach settiement

Cualfying products Tor entry with purchase mclude all Johnsen fontrols and Johnson Controls/PINN brand o
repair parts as well as Metasys’ and Facity Explores tusiching maragement systems products

ucts, butl exctudes &'

ts, inc. has gnaded the U5 and (Canada into nine regions. A Grand prize, Second praze, Trerd prze, fournts prize
pach of These mne regions:
ota, Nebiacks, Kansas

dohnson Contre
and Fifth prize will be awarded to & distnbulars Contractor custarmer and an nside salesparscnan
Northwes? Re n Washington, Oregon, Mantana, idaho, Wyaming, Uteh, Coloracgo, Morth Dakoto, South Das
Oklahoma, Alaska, Minnesola
West Region: Catifornia, Arpana, Nevads, Hawaen
Scuth Region: New Mexico, Texas, LOGSIans, pMississippi, Arkansas
Southeast Region Georgia, South Carchina, North Carolina, Alabama, Fionds
Centrat Region: Wescansin, Hinois, Michigan, jowa, Missour
Cast Central Region: Indiana, Ohio, Kenlucky, Tennessee, West Virge
Noertheast Region: Maing, New Hampshire, Vermont, New York, Massachusetts, Connecticul, Rhode isiand
Mid-Atlantic Region: Pennsyivanis, Marytand, Delaware, Virgirua, L, New jersey

1

1

t

&

I

3

Canadian Region Al of Canada

4

Matled entries will be designaied by Sponsor into the proper fegiona! drawing

By participating, particpants reiease and hold harmdess Sponsor and its parents, subsidiati atfilates, hwectons,
officers, employees, and agents from any and all Hiabtiny for any irgunes, mctuding but notlimited 10, personal injury or death, 10$s or
damage of any kind srising from or in conneclion with the contest o any prize won 5ponsor’'s decisions it &l contest matters are
fnal Sponsor reserves the right to alter or terminate this program at its soie discretion in the event of exveme, unexpected or unusual
Circumstances that compromise the Integnty of inended ;of the comest. Sponsor not responsible for prnting, typographical, me-
chanica!l, vahgation &r other e1rors, mchudhng such errorg that may lemd 1o errcneous appearance ot guatficaton for a prize or premium
Winners are responsibie for gl fees, COSTS Or expenses associated with receipt ¢f prize, including all federal, state, proving:a! and tooal
1anes. Sponsar will comply with alt tax re ting obhgations

4t the end of the “Chedrs to 90 Years” promotion, return all completed antaes to!
Cheers to 90 Years - M13
lohnson Controls, Inc

a7 L Michigan Street

bwaukee, Wi 53202

NMetasye s a regsieted trademark of Johnson Contraly, jog

2.0, Box 423, Milwaukee, WI 53201
© 2009 Johnson Controls, Inc. Printed in USA }Qh nson

www.johnsoncontrols.com Cﬁ)ﬂtf@gs




- A19 Temperature Controis

- A419 Electronic Temperature Controls

- P66 Series Electronic Fan Speed Contreis

P70 Pressure Controls

P470 Electronic Pressure Controls

P545 Electronic Lube Gil Controle

- Systemn 350™ Modular Electrenic Controls

- Systern 450™ Mcdular Electromic Controls

« VFD66 Fan Speed Controls

- Plus ali gther Johnsen Controls/PENN brand products
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' CSD Series Current Sensprs $15,000 - $58,695 3
- Direct Mount M800C SE“UGS'ACLUEtOfS $60,000 - $159,599 3
+ Round Copug{ Demper Products $160,000 and up 2
- T60x Series Thermostat Controllers
- T-4000 Series Fr}eumaqc 9hfImOSt‘3t5 Releases must ship 1o your account locgtion. Stendard
+ T-5800 Pneumatic Receiver Controliers shipping and payment terms zpply. Requested cock date for
* TE Series Sensors reiezses rust be between February 15 and May 15, 2009

- Thermocouples

- V1000 Ball Valves

- VG7000 Globe Valves
- Varizble Speed Drives

Crders must be received between January 17, 2008 ang

March 1, 2009. Mention code CELEBRATE and your P.O. number
10 receive your discount via eiectronic order, fax of phone All
glectronic orders must be accompanied by & fax conhrmation

- sent 1o Tamare at 414-524-7074 within one heur of trangmissior.
fEQUaS{ d@‘:kv

ates bGFWeen Discount only applies to Johnson Controls/PENN and

Johnson Controls products listed in this brochure. Pizce one
order for maximum discount and up 1o 4 releases, based on
order velue. Discount level determined by origina! order value
of the Johnson Controls/PENN and Johnson Controls products.

No product returns allowed for products ordered under this
steck up promotion.

Joknsor Controls reserves the right te tanice! or mocty this program at any tme




Celebrate the sav
£ : -
the Johns

S0-vyear ar

Take advantage of our best discounts ever when you stock
up on Johnson Controls/PENN and Johnson Centrols products,
including the new P266 and System 45C. The more you
order between January 12, 2009 and March 1, 2008, the
more you'll save.

Look for our summer promotion, celebrating the Johnson
Controls/PENN 90-year anniversary, that will heip move inventory
off your shelf and give you something to cheer about.

Cur 90-year celebration will feature a 9C-day long distributor
and customer promotion. To motivate counter personnel to
sell and customers to buy, they will be given the opportunity
to win one of 90 total prizes. To add to the excitement,
each region will feature 3 grand prize that is sure to make
everyone Celebrate.
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fax: 1-800-321-4024

johnson
Controls

P.O. Box 423, Milwaukee, Wi 53201
www.johnsoncontrols.com
@ 2009 Johnson Controls, Inc.
Printed in USA on recycled paper.
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Cheers to 90 Years - M19
Johnson Controls, Inc.
507 £. Michigan Street
Mitwaukee, Wl 53202

G2 Printed i USE

€ 2008 Jotnson Comrofe, ing £0. Box 423 Milwaukee, W1 A3
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All detatls regarding the “Cheers to 90 Years” contest can be found
in this brochure, including the official rules. Place these brochures
on the counter for your customers.

inctude the bill stuffer in monthiy statements to let your
customers know about their opportunity 1o participate in the
“Cheers 10 90 Years” contest gt your store. There's room on the
back for your company’s name, adcress and phone number,

50 PRIZES 7O WiIN
Y Comem

Ptets

2k

Send this electronic flyer to your contractor customers to let
them know about their opportunity to win one of 90 prizes when
they enter the “Cheers to 30 Years" contest at your store.

You received this electronic flyer, along with the contest

registration information. COME KO THE PRRTY,

This electronic flyer is also available from your Johnsen Controls
sales representative.




The “Cheers to 90 Years” contest centers around the counter
display, which lists the official rules. Foliow the assembly
instructions included, and then place the display on your counter
for the next 90 days.

This counter display provides every detail about the contest.
Information on the front panel is directed at the contractor
customer. Information on the back panel is directed at the
distribution sales team. Bath have a chance to win the grand
prize ~ 2 four-day, four-night Caribbean cruise for two. Or the
$500 second prize. Or the $250 third prize. Don't forget there
are even more prizes this year - 2 $125 fourth prize and $90 fifth
prize. There are 90 prizes overall, which gives everyone a better
chance to win. So set up the counter display and start selling
Johnson Controls products.

Place the entry forms near the counter display. Every time &
: o contractor customer purchases & qualifying™ Johnson Controls
N or Johnson Controls/PENN brand product, the custemer and the
o distributor salesperson can compiete the entry form together for
a chance to win one of 90 prizes. Remember only completed,
legible entries are eligible.

* Qualifying Johnson Controls Product Purchase:
L The "Cheers to 90 Years" contest includes ALL Johnson Controls
and Johnson Controls/PENN product purchases EXCEPT repair parts,
" Metasys® and Facility Explorer building management system products.

Place the “Cheers to 90 Years” poster in a prominent position in
your store, so it's on display for ali to see. This poster is designed
10 capture customers’ attention and direct them 1o the counter for
more information.
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on Johnson Controls and
Johrson Controls/PENN
brand product orders of
$20.000 to0 59,999  on Johnson Controls and
Johnson Contrels/PENN

bra it orders of )
rand product oreers ot 0 yoncon Controts end

£60.000 to $159,999 JIohneon Controls/PENN
srand product orders of
$160,000 and up
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ENTER THE

Every time you pack your truck with Johnson Controls
or Johnson Controls/PENN brand products, you
can enter for a chance to win a deep sea fishing

trip for two to the Florida Keys.

So get ready to pack your bags next February!




Play the Bluewater Challenge contest from Johnson Controls
and you're destined to be a winner. You already know about
the quality and reliability of all Johnson Controls products.
Now, every time you buy one of our proven products, you're

getting closer to a top prize.

How to Play the Bluewater Challenge contest:

1) Buy any Johnson Controls or Johnson Controls/PENN brand
product and you’ll get an entry form. See official rules for
entry without purchase.

(Excludes repair parts, Metasys® and Facility Explorer building
management system products.]

2] Complete the Bluewater Challenge entry form with your
distributor salesperson and drop it in the counter display.
Now you both have a chance to win the grand prize - a 4-day,
3-night fishing trip for two to the Florida Keys. Or the $400

second prize. Or the $200 third prize.

3) Repeat steps 1 and 2 above. The more you buy, the better
chance you and your distributor salesperson have to win.

Best of all, Grand, Second and Third prizes will be awarded to a

cantractnr cliietnmer and o dictribator ealeanerann in aach of nine







Deep sea fishini trip
the Florida Keys.: Mcluﬂes air, 1
fishing excursion, meals, d |
The 4-day, 3-night trip at an oceanfro' taGE
is scheduled for FEbF 22008,

$400 giftcard toan $2"" 0 gift card toan

outdoor adventure store ot or adventure store

18 winners A 18 winners

e 9 contractor customers 9 contractor customers

. jistributor salespeople 9 distributor salespeople

IERS




ety WO FU sUE REDLES40 Dnly completed, legible entries are eligibte. Complete and deposit printed entry with
purchase of Johnson Controts or Johnson Controls/PENN product by Aug. 31, 2007, or for entry without purchase, hand write
name, address, phone, employer and the words: “Bluewster Challenge” on & 3x% card and send postrmarked by Aug. 31, 2007,
to: "Bluewater Challenge.” Johnson Controls, Inc., M19, 507 E. Michigan Street, Milwaukee, W1 53202, received by September 15, 2007
sponsor not responsible for lost, late, itlegible or misdirected entries or award notificaticns, Entry constitutes acceplance of all rules

UL Eigivility. You must be 2t least 21 years old and a legat resident of the 50 United States [includes D.C) or Canada to enter and
win. Void where protubited or restricted. All federat, state, provinaial and laral laws and regulations apply. Cantest runs in designated
60-day period (varies by locale} between May 1. 2007 and August 31, 2007, Al entries must be received by September 35 2007
Employees land immediate families and households] of Johnson Contrals, Inc . its subsidiaries and atthiliates are not eligible to enter
or win. Winning names will be posted.

% Cantest Privoe A Grand, Second and Third prize will be awarded to one contractor and one distributor’s inside satesperson in
esch of nine regions. {See No. 6, below.] Eighteen Grand Prize Winners will receive 3 deep sea fishing trip far two lone adult
guest], including travel. accommodations, meals, fishing charter fees, taxes and gratuities, all as determined by Sponsor. The
4-day, 3-night tishing trip to the Florids Keys 1s scheduled for February 2008 and valued between $5,000 and $6.000 {US), depending on
airfare. Restrictions and conditions apply. No cash in lieu of prize. No transters. Trip must be taken. Florida residents may, at Sponsor's
option, be provided with ground travel stipend rather than arface. i the winner can’t go. the prize will be forfeited and a new winner
will be randomly selected. Winner must agree to participate in publicity as arranged by Sponsor, ar prize will be forfeited, except
where prohibited. Grand Prize in the eight U.5. regions only also includes a $1.500 cash payment to help offsel tax sbligation or other

expenses. Sponsor’'s deasions final in all matters.

Eighteen Second Prizes, a $400 {US) value gift card to a major outdoor equipment stare.

Eighteen Third Prizes. 3 $200 {US] value gift card 1o & major cutdoor equipment store.

{Sponsor reserves right to substitute like prize of equal or greater value for Second and Third Prizes due to avarlatality.
Secand and Third Prizes will be shipped to winners within four to six weeks of validation of etigibility.}

Totat value of all 54 Contest Frizes to be awarded estimatled between $1060,800 and $118,800, depending on airfare. Total value of
all Contest Prizes in each U.S. region estimated between $7,700 and $8.700, depending on airfare. estimated value in Canadian

region, $7.200.

4 frize Orowenc. Potentizl Grand, Secend and Third Prize winners 1n each region will be selected by Sponsor ip a random
drawing from among all eligible entries in each region, to be heid on or about September 30, 2007. Potential winners will be
notified the first week of October 2007 by phone or by express delivery at the address listed on the entry form. To become prize
recipient, potential Grand Prize winner will he required te execute and return an athdavit of eligibibily, publicity release, and
mutuatly acceptable release of tiability within 20 days ol notification., or an alternate winngr may be selected. chosen by
random drawing. Prize will be awarded to the prize recipient only, Second and Third Prize winners may be required to provide
affidavit of eligibility and Liability release or other evidence of eligibility. Transfer, cash redemption, exchange of substitution cf price
is not allowed, except at the sole discretion of Sponsor. whose decisions are final. Except where prohibited, acceptance of prize
constitutes recipient’s consent 1o the use of his or her name, tikeness and tiographical data for advertising and promotional purposes
without additional compensation. Chance of winning depends on the number of entries received.

Potential prize winners in Canada must complete ao appropriate mathematical test of skitl before clairming prize. or allernate winner
wiil be chosen. As to Guebes: Any litigation respecting the conduct or organization of a publicity contest may be submitted to the Regie
des alcohols, des courses et des jeux for a ruling. Any litigation respecting the awarding of a prize may be submitted to the Regie only
for the purpose of helping the parties reach settlement.

5. Qualitying products for entry with purchase include aill Johnson Controls and Johnson Controls/PENN brand products, but excludes
all repair parts as well as Metasys® and Facility Explorer building management systems producls.

6. Johnson Controls, Inc. has divided the U.S. and Canada into nine regions. A Grandprize, Second prize and Thirg prize wilt be awarded

to a distributor’s contracteor customer and an inside salesperson in each of these nine regions:

- Northwest Region: Washington, Oregon, Montana, idaho, Wyoming. Utah, Colorado. North Dakota, South Dakata, Nebraska, Kansas,
Oklahoma, Alaske, Minnesota

- West Region: California, Arizona, Nevada, Hawaii

- South Region: New Mexico, Texas, Louisiana, Mississippl, Arkansas

- Southeast Region: Georgia, South Carolina, North Carotina, Alabama, Florida

- Central Region: Wisconsin, Iilincis, Michigan, lowa, Missouri

- East Central Region: Indiana, Ohio, Kentucky, Tennessee, West Virginia

- Northeast Region: Maine, New Hampshire, Vermont, New York, Massachusetts, Connecticut, Rhode Island

- Mid-Atlantic Region: Pennsylvania, Maryland, Delaware, Virginia, D.C., New Jersey

- Camadian Region: All of Canada.

Mailed entries will be designated by Sponsor into the proper regional drawing.

G Additiena <. By participating. participants release and hold harmiess Sponsor and its parents, subsidiaries, affiliates,
directors. officers. employees, and agents from any and ail liability for any injuries, inctuding but not limited to, personal injury
or death, loss or damage of any kind arising from or in connection with the contest or any prize won. Sponser’s decisions in all
contest matters are final. Sponsor reserves the right to alter or terminate this program at its sole discretion in the event of extreme,
unexpected or unusual circumstances that compremise the inteqrity or intended play of the contest. Sponsor not responsible for
printing. typographical, mechanical, validation or other errars, including such errors that may lead to errgneous appearance of
qualitication for a prize or premium,. Winners are responsible for all fees, costs or expenses gssociated with receipt of prize, including ail
federal, state, provinciat and local taxes. Sponsor will comply with all tax reperting obligations.

ioorani

Metasys® is a registered trademark of Johinsen Controls, inc.

P.O. Box 423, Milwaukee, W1 53201
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Counter Display

¥

The Bluewater Challenge Promation
centers around the display, which
includes the official rules. Follow the
assembly instructions included and
then place the display on your counter
for the next 60 days. it provides every
detail - information on the front panel
is directed at the contractor customer;
information on the back panel is
directed at the distribution sales team.
Both have a chance to win the grand
prize - a 4-day, 3-night fishing trip for
two to the Florida Keys. Or the $400
second prize. Or the $200 third prize.
So set up the display and start selling

Johnson Controis products.

2

E
it

g

rv Form

Place the entry forms near the counter display. Every
time your customer purchases any Johnson Controls or
Johnson Controls/PENN brand product, the customer
and the distribution salesperson can complete the entry
form together and drop it in the display. Remember only

completed, legible entries are eligible.

ENTER THE

WITH EYERY SONNGOR COMTERS ©
FROUUCY PEOHATE

Hroohure

The Bluewater Chalienge
hrochure provides all the
details for this contest,
including the official rules.
Place these brochures on the

counter for your customers.

include the bill stuffer in monthly
statements to let your customers
know about their opportunity

to participate in the Bluewater
Challenge at your store. There's
room on the back for your
company's name, address and

phone number.



Poster
ENTER FORACHARCE TOWIN

The Bluewater Challenge poster is designed to capture
customers attention and direct them to the counter for more
information. Hang this poster in a prominent position in your

store, where everyone can see it.

Pern

To get you started, we've included

a few pens to complete the entry

form every time a Jchnson Controls
or Johnson Controls/PENN brand

product is purchased.

Window Decsl

Place the window decal on your door

or the nearest window to announce

the Bluewater Challenge Promotion to
customers before they even enter your
store. The decal is double-sided, 50 it will

look great when viewed from either side.




, ythe Johnson Controls/PENN
brand refrigeration productsyou need -
‘pefore the season hits, The more
‘you order between now and
March 1, 2006, the
more you save.




frboson L0 ;‘f{-»{'?;?)

« B1G e fL15 ¢ PSS « P47 « P70
* System 35C » VFD  « PB4S
« Plus sll other Johnson Controle/PENN brend producis

ERN ot

Discount only applies to Johnson Controts/PENN brand
refrigeration products. Place crie order for maximum
discount end up 1o 4 releases, taced on crger vaiue.
Discount level determined by original crder veiue of the
Jokneon Controls/PENN brand pregucts

Order value: Number of releases:
$20,000 - $45.999 z
450,000 - $1459,999 3

A

$150,000 and up

Relezses must ship to your account {ocetion. Stendard
shipping and paymenl terms apply. Reguested dock date
{or releases must be between March 15 and May 15, 2006,

Orders must be received by March 1, 2006 Mention code
MOVIE znd your P.O. number to receive your discount via
electronic order, fax or phone. All electronic crders must
be accompanied by a fax confirmation sent to Temare &t
414-524-7074 within one hour of iranemission.

JBHNSON
CONTRILS

P.O. Box 423, Milwaukse, Wi 53207
www johnsoncontrols com
® 2006 Johnson Controls, Inc. Drinted in USA

Johnsor Tontrols reserves the right to eancel or modify this prograrm at any Bme.
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CONTRSLS

P.0. Box 423, Wilwaukee, W] 53201
€ 2026 Johnson Controts, inc. Printed in USA
www.johnsoncontrols.com
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JEHNSON
cont 5o

Master Catalog 125
Temperature Controls Section A
Product Bulletin  A19
ssue Date 0579

A19 Series Utility Thermostats for Farm,
Industrial and Commercial Use

Application

These temperature controls are designed o cover a
broad range of uses for heating and general purpose
requirements. See “Application” column,
*Specifications” Page 2, for typical uses. Controls
have SPST contacts which open on temperature
increase or they may be supplied in single-pole,
double-throw contact action.

Various control ranges are available to cover working
temperatures from -30 to 550° F (-34 to 288° C).
Closed tank fittings and bulb wells are available for
immersion applications.

These controls are designed for open low and open
high applications. Where critical or high value
products are to be maintained within a specific
temperature differential, a single control should not
be applied to function as both an open low and open
high control. in these applications, a separate back-
up control with alarm contacts should be wired to
indicate when the back-up control operates.

Fig. 2: Space thermostat
with Style 3 coiled bulb
and finger-tip adjusting knob.

SMIIMETI
L9MSTING Limes ¢

SEFEREATIAL
SCALE FLATT

e

Fig. 1: (Left) Control with extemal range scale,
knob adjustment. {Right} Interior of model with
adjustable differential.

Features

» Dependability -- precision snap-acting dusttight
contacts.

« Dependability — low volume, responsive liquid
filled sensing elements.

+ Wide choie of temperature control functions with
a minimum number of models.

e Precision “repeat” accuracy which is unaffecled by
barometric pressure and cross ambient problems.

+ Special close differential models available.

General Description

The Series A19 is a small, compact control with
adjustable or fixed differential. Controls supplied with
adjustable differential have an internal scale plate
indicating increments of differential. The controls are
supplied with adjusting lever at minimum differential
stamped on the control. To adjust move the lever to
the differential required. Models are available with or
without external range adjustment and visible scale.
External range adjustment may be by screwdriver slot
of range adjusting knob (Fig. 2).

© 1979 Johnson Controis, Inc.
Code No. LIT-125030




A built-in high cutout stop is an integral part of these
controls and may be adjusted quickly and easily in the
field. Product Number A19BAG-1 is especially
designed for portable heaters. it is supplied with a

6 ft cord, 120 V.A.C. polarized plug, and a chain hanger

kit.

Optional Constructions

Note: For most prompt service, select controls listed
under “Specifications,” below. If these are not entirely
suitable for your application, then the following
variations are available.

Adjustable Differential: Available at extra cost.

Armored Capillary: Single braided copper armor may
be supplied at extra cost.

Capillary Tube: Additional length of capillary over
6 ft available at extra cost. Extra lengthin 2 ft
increments fromG6RRito 10 ft, over 10 ftin 5 ft
increments.

Types A19AAB, A19AAC, A19BAB, A19BAC

Volits AC 120 208 240
Fuil Load Amps. 16.0 9.2 8.0
Locked Rotor Amps. 96.0 55.2 480
Nonvinductive or * 22 Amps. 12010 277 VAC
Resistance Load Amps.
{Not Lamp Load)
Pilot Duty - 125 VA @ 24 to 600 VAC
* SPST Rating
Types A1SAAE
Voits AC 120 208 240
Full Load Amps. 6.0 34 3.0
Locked Rotor Amps. 36.0 204 18.0
Norrinductive or 10 Amps. 12010 277 VAC
Resistance Load Amps.
{Not Lamp Load)

Pilot Duty - 125 VA @ 24 t0 277 VAC

Types A19AAB, A13AAC, A19ADB (Hot Water Models}

Contact Unit: Close differential or special close Volts AC 120 240
differential may be supplied.
y be supplied Full Load Amgps. 100 6.0
Mounting Bracket: Optional at extra cost. Locked Rotor Amps. 0.0 36.0
Non<nductive or 100 6.0
Resistance Load Amps.
Pilot Duty - 125 VA @ 24 to 600 VAC
Specifications
Product Range Diff. *Max. Bulb | Bulb Bulb Buib Cap. Bulb Cover Range Adjuster
Number |, Appl. Action ‘F("C) "F (*C) Temp. °F Styte Stze Welt Length | Suppor | Plain | Scale | Screw- Knob
{C) {in} () tfin) driver
A19AAB4 Frad Opens. Ao 110 kYe RS 140 (60) 1 ¥ax WEL M4A- 8 3 X X
Cutoxst or: fise {-11043}) 41516 602R
AISAAB-7 industrial Opens 100 o 300 7038 350 (177} 1 36 x &8 X X
Oven onrise | (3810149) 10118
ATSAAB- industrial Cpens 200 & 550 10(5.6} &0 3N 1 Yiex 8 X X
10 Oven on fise {93 %0 288) 558
ATSAAC-1 Duaf Fuel SPOT 30050 528 140 {80} 1 Vex Outrdoor & 3 X X
Change- (340 10) 4118 Shiekd
over Suppled
AISAAC Y Fraid SPOT 100 1 240 6{(3.3) 20(143) 1 MEx WEL 144~ a8 3 X X
Cutont {38 1 121} 39/16 602R
AYGAAE-3 Crop Opecs | 800180 | 2(11 200 (93) 7 118x 10 X X
Dryig onrise [rig 3-<3] 114
Copper
Cal
A198D8-2 Hat Opens | 100240 | Lockow |  290(143) 2 0290 x Direct None % X
Water onrise 382121} 2-1118 fmenersion
Cutoat 120 NPT
Manual Conn.
Reset
ATSADN-1 Wanmn Opens 1000240 Lockax 290 {143) 1 ¥Bx3 WELI4A- 8 3 X X
Air, onnse | (3316121) 602R
Manial
Resat
AISADP-1 Warm SPOT 100 240 Lodkout 290 {14 1 ¥8x3 WEL14A- 6 3 X X
A, (B0 121) 2R
Manual
Reset
A198A8-3 Heating Opens e sd3: <3 I 140 {50} 3 Cott None X X
on fise {010 35)
AT9BAC Farm SPOT | 3010110 | 3(1.D 140 (60) 3 Cod None X X
Thermost Q1o43}
a Heat or
Veniiate
A198AG-1 Portable Opers SwAs 3L 140 (60) 3 Coll None X X
Heater o se {0 o 35)

* Maximum buib temperature which the el
temperature at which the control can withstand on repeat cycles.

1t can withstand at infrequent intervals during life of control, such as shipping conditions. This is not the

2 A19 Product Bulletin



Packing Nut: Part No. FTG13A-600R is available for
closed tank applications where the temperature does
not fall below -35°F {(-37°C) or exceed +250°F
(121°C). Maximum liquid pressure limit is 150 psig
(1034 kPa). For applications where the temperature
or liquid pressure exceeds these limits specify Style 4
element with all metal packing nut as an integral part
of the control.

Range Adjustments: Concealed dial with
screwdriver slot {plain cover}, exposed dial with
screwdriver slot, dial and knob adjustment or models
with factory sealed setting may be supplied.

Ranges: For ranges other than those shown in
“Specifications” table, contact Customer Service.

Sealed Stop: Available at extra cost.

Miscellaneous Specifications

Case: .082 in. cold rolled steel. Gray baked enamel
finish.

Cover: .025 in. cold rolled steel. Gray baked enamel
finish.

Contact Unit: Precision Pennswitch. Snap acting
dust-tight contacts.

Shipping Weights

Shipping weights shown below are approximate.
Weights vary depending upon construction.
Generally, overpack will contain 25 individually
packed controls.

Individual pack: 1.0 Ib.

Overpack containing 25 individually packed units:
26.0 Ibs.

Ordering Information

1. Specify Product Number only, if available (see
the "Specifications” chart).

2. If Product Number is not available specify Type
Number.

a. Capillary length.
Range.

Bulb style.

Bulb well, if required.
Packing nut, if required.

-6 ap O

Any other miscellaneous specifications.

Repairs and Replacement

Repairs must not be made in the field other than
replacement of the cover, well assembly and packing
nut assembly. When ordering reptacement parts,
give Product and Serial Numbers. Controls requiring
attention should be returned to the factory or nearest
Johnson Controls representative for inspection and
service.

ELEMENT STYLES

=

STYLE | (oRawn suLs)

STYLE 3 (con)

L I -
STYLE t (swacep surs)

STYLE 4 (STYLE { SWAGED-PLUS
CLOSED TANK ADAPTEW)

STYLE 2 (WELL IMMERSKON)

.

STYLE 7 (COILED BULE 8 CAPILLARY)

Fig. 3: Element Styles available on Series A19

A19 Product Bulletin 3




Bulb and Bulb Accessories

©

Optional factory sealed setting
available on quantity orders.

Style 3 element attached
to the case.

Bulb support tube

yd

stylo 1 swaged bulb with support tube.

PACKING NUT INTERLOCKING RE TAINER ‘ /2" NPT ADAPTER
WASHERS

/} PACKING \

STYLE !
BULE SUPPORT TUBE

Part No. FTG13A-600R packing nut assembly. (Use with Style 1 bulb
with support tube for direct immersion opplication.)

BUSHING
\ SET SCREW 2" N.P.T. ADAPTER

ol

.
[ ]

AL ]
it A

R0

8ULEB WELL ASSEMBLY DIMENSION A
PART NO. WELI4A-B8OOR (MONEL)} 4 3/4 (i2Imm)

PART NO. WELI4A-GO2R 4 15716 (126mm)
PART NO. WELI4A-803R 5 1316 (148mm)
PART NQO WELIGA-B0IR 2 137186 {7imm)

Bulb well dimensions.
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Y18 NPT, [

4%y
=S B
LJ
@ § t SULI?{EAD
Face
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Perfermance specrfications appearing herein are nominal and are subject 10 accepted manufactuaring tolerances and application variables.
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SON
CONTRELS

Master Catalog 125

Temperature Controls Section A

Product Bulletin A19
issue Date 1291

A19 Series Temperature Controls

For Low Energy Circuits

Application

These temperature conlrols are
used for low energy electrical
loads to operate small relays,
solenoid valves, and electronic
control circuits. The controls
have special “dry circuit”
switches with gold plated
contacts for improved contact
characteristics required in low
voltage, low current circuits.

Various control ranges are
available to cover sensed
temperatures from -30 to 225°F
{-35 to 105°C). Closed tank
fittings and bulb wells are
available for immersion
applications. Controls are also
available without an enclosure.
For further information, contact
the nearest Johnson Controls
field sales office or contact
Customer Service.

All Series A1S controls are
designed for use only as
operating controls. Where an
operating controt failure
would resuit in personal injury
and/or loss of property, itis
the responsibility of the
installer to add devices
{safety, limit controls) or
systems (alarm, supervisory
systems) that protect against,
or wam of, control failure.

Features

« Compact, general purpose
temperature controls with a
wide selection of models.

e Dependability . . . precision
enclosed snap-acting
contacts and liquid filled
sensing element are field
proven.

» Precision “repeat” accuracy
which is unaffected by
barometric pressure and
cross ambient temperature
problems.

» Concealed differential
adjustment discourages
unauthorized adjustment
changes.

» “Trip-free” manual reset . ..
reset must be pressed and
released before operation
will resume. Contacts
cannot be blocked in the
closed position.

General Description

These compact controls are —_

supplied with fixed or adjustable
differential. Controls supplied
with adjustable differential have
an internal scale plate indicating
the differential in Fahrenheit
degrees.

Specifications
A1SAAJ Harmate Bulb, Open Low, Fixed Differential
AT8AAK Remote Bulb, Upen High, Fixed Diflerential
Type Numbaer AT9AAL Remote Bulb, SPDT, Fixed Differential
A1SABL Rermote Bulb, SPDT, Adjustable Differential
A19BBL Style 3 Bulb, SPDT, Adjustalie Differential
Matecial Casge 062" {1.8 rrym) Cold Rolled Steal
Cover .025™ (0.6 mm) Cokd Rolled Steel
Conduit Opsning 74" Diameter Hola for " Conduit
Contact Unlt Enclosed Snap-Acting Pennawitch
Enclosure NEMA 1
Finish Gray Baked
individual Pack 1B (0.45 Kg)
Shipping Welght & rpack of 50 5516 (25 ko)
Terminai Screws B-32 x 14" Binder Head with Cup Washers

Fig. 1 -~ Interor of an A19 with
differential adjustment.
Differential adjustment is
concealed when
cover is on control.

Ranges of 2010 80°F (-5 10
28°C), -30 to 50°F (-35 to 10°C}),
or -30 to 100°F {-35 to 40°C})
have direct reading differential
scale plate. Other ranges
require a scale plate with
multiplier. Example: X2 setling
means when minimum
differential is 5°F (2.8°C) then
X2 differential is 10°F (5.6°C).
Knob range adjustment and
visible scale are standard.

Fig. 2 ~ The A13ACA with
external range adjustment and
manual reset.

© 1991 Johnson Controls, Inc.
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Ordering Information

1. To order, specify Product
Number if available.

2. When the Product Number
is not available, specify
Type Number and the
following:

a. Range required.
b. Style of element.

¢. Manual reset, if
needed.

d. Length of capillary, 6 ft.
(1.8 m) is standard.

e. Ambient compensation,
if required.

f.  Type of adjustment;
knob, screwdriver slot,
concealed or factory
sealed.

g. Fixed or adjustable
differential.

3. Specify bulb well, if
required, by Part Number,

4. Specify packing nut, Part
Number FTG13A-600R, if
required for Style 1 bulb
with support tube. (See
Figs. 9 and 11.)

Fig. 4 - The A19 with remote
bulb and convertible adjustment
has a snap-in plug in the cover,
a knob for field installation, and
a bulb mounting clip with sheet

metal screw,

Fig. 5 — Drawing showing snap-in
piug removed and the knob in line to
assemble. Press the knob onto the
slotted shaft.

CUTOUT STOP BRACKET
WITH SLOT AND SCREW

Flg. 6 — The convertibie adjustment
controis have a screw type cutout
stop. The stop screw must be
loosened and maved to the stop
setting desired. Tighten screw after
selting Is made.

o v

Nt

b——

Fig. 7 — Faclory sealod setting —
options! at no exira cost on
quantity orders.

. P——

Flg. 8 — Style 1 drawn bulb,

;80&8 SUPPCRT TUBE

Fig. 9 — Style 1 swaged bulb with
support tube. (Add FTGI3A-800R
packing nut 1o Style 1 swaged bulb
when used in closed tank.)

Fig. 10 — Style 3 element
attached to the case.

Fig. 11— Part No. FTG13A-600R

packing nut assembly. (Use with

Styie 1 bulb with support tube for
direct immersion application.

SE‘ SCREW/Q NPT ACAPTER

51

2 v—'& r A |
BULE WELL NUMBER 2IMENSION *A"
WELIGA~ soomuONEL) 4. 75121}

WELI4A < BO2R 4 02
WELIFA- EO3R 5.81{148)
WEL®A- OR 2810

Fig. 12 — Bulb weil for kquid
immersion applications where a
temperatura bulb may be remaved
without draining tani.
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Performance specifications appearing herein are nominal and are subject to
accepted manufacturing tolerances and application variables.
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JEHNSON
CONTRELS .

Master Catalog 125

Temperalure Controls Section A

Product Bulletin  A18
issue Date 0688

A19 Series Hot Water

Heating Controls Well Immersion

Application

Johnson Controls hot water
immersion controls provide
various control functions for

hydronic heating systems. These
include high temperature cutout,

operating, circulator or low
temperature cutout.

All Series A19 temperature

controls are designed for use

only as operating controls.

Where an operating control
failure would result in personal
injury andlor loss of property, it

is the responsibility of the

Instalier to add devices (safety,

limit controls) or systems

{alarm, supervisory systems)

Features

» Sealed, dustlight Pennswitch
conlact unit.

» Matching drawn buib and well
for rapid, efficient heat
transfer.

» Manual reset, when supplied,
is “Trip-Free.” Reset mustbe
pressed and released before
operation will resume.

« Concealed dial stop permits
control within maximum
temperature selected or
specified.

= Direct reading scales provide
fast, easy “on-the-job”

that protect against, or warn of, adjustment.
control failure.
Specifications
Af1SAAB Open on Rise, Fixed Differontial
A13AAC SPDT, Fixed Differential
A1SABA Close on Riss, Adjustable Differential
Type Number A13ABB Open on Riss, Adjusiable Differantial
A19ABC SPDT, Adiustable Differential
A19ADB Open on Fisa, Lockout with Manual Resaet
A19ADC EPDT, Lockout with Manual Hesel
Yemperature . .
R 10010 240°F {40 10 120° C)
Fixed &§F (33C
Dittecential Adjustabl BF (330G ) Min. 24 F (13 C') Max.
Maximum Al Cass 140F {60°C)
Temperature At Buib 290°F (143°C}
Red 1o Yellow Closss on Termperaturs Rise
Contact Action Read to Biue Opens on Termparatura Rise
Contact Unils Snap Acting. Enclosad Dusttight Pennswitch
Conduit Openings One 7/8 (22 mm) Diameter Hole for 1/2° Conduit
Enclosute NEMA Type | General Purposs
Finish Gray Baked Enamel
Material Case 062 {1.57 mm) Cold Bolled Stee!
Cover 025 (0.64 mm) Coid Rolled Steel
immersion Wall Mounts Directly in Boller
Mounting Tapping. Case of Remote Bulb Models
Mounts to Rat Surface
Individual
15 7
Shipping Pack 2 (07kg)
Waight Qverpacko! g7 517
25 Units St (17kg)
aerminal No. B—32 x 174" Binder Head With Cup Washers

Fig. 1 -~ The A19 Direct
Mounting Control.

General Description

A liquid expansion temperature
element with copper bulb weil
gives fast control response.

The control can be easily
removed from the bulb well by
jocsening the set screws and
withdrawing the sensing bulb from
the well, The control can be
mounted in any position around
the axis of the bulb well without
changing the operating
characteristics.

T oeTraenTia.
SoarEFLATL

Fig. 2 - HHlustrated is the A19
with adjustable differential. Note
the complete accessibility of the

well assembly set screw. After
foosening these screws, the
control can be quickly removed
from the well.

© 1988 Johnson Contrals, Inc.
Code No, LIT-125025




Fig. 3 — The A19 with
convertible adjustment has a
snap-in plug In the cover and a
knob for field instaliation.

The range scale, visible through
the cover opening, shows the
range setting. An adjustable
differential or lockout with manual
reset is also available.

Flg. 4 — Drawing showing snag-in plug

removed and the knob In tine to
sasembie. Press the knob oato the
siotted shatt,

On open high and SPDT models,
the range dial pointer indicates
the temperature at which the
normally closed contacts open on
a temperature rise. On the open
low models, the dial pointer
indicates the temperature at
which the contacts open on drop.

Knob range adjustment and
visible scale are standard.
Models are available with a knob
assembly for field convertible
adjustment. These models are
supplied with a snap-in plug in the
cover for concealed screwdriver
slot adjustment.

Electrical Ratings
Motor Ratings 120V 240V
AC_Full Load Amps. 100 6.0

AC Locked Hotor Amps, 600360

AC Non-inductive Amps. 100 6.0

Pilot Duty — 125 VA 24 tc B00VAC

Optional Constructions
Immersion Style

Direct mounting or remote
rmounting with a 6 foot capillary
and bulb well are standard.
Capillary lengths of 10 or 20 ft are
available at extra cost. Consult
Customer Service.

Well Thread Size

1/2 in. NPT standard; 3/4 in. NPT
available on request.

Range Adjuster

A screwdriver slot with visible
scale or a screwdriver slot with
internal scale and solid cover are
optiocnal at no extra cost (quantity
orders only). Models are
available with a knob for field
convertible adjustment. This
provides conversion to knob,
conceated screwdriver slot or
external screwdriver slot
adjustment.

Repairs and Replacement

Field repairs must not be made.
For a replacement control contact
the nearest Johnson Controls
wholesaler.

Ordering Information

1. Specify complete Product
Number, if established.

2. If Product Number is not
available, specify Type
Number and the following:

a. Well thread size — 1/2in.
or 3/4 in. NPT.

b. Remote well mounting, if
required.

¢. If remote mounting is
required, specify length
of capillary if other than
6 ft. Available on
quantity arders only.

d. Stop settings, if required.
Available on quantity
orders only.

CUTOUT STOP BRACKET
WITH SLOT AND SCREW

Fig. 5 — The controls have a screw
type cutout stop. The stop screw must
be lcosened and moved to the stop
sefting desired. Tighien screw after
setting {s made.

2 A19 Product Bulletin
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Performance specifications appearing herein are nominal and are subjsect to
accepted manufacturing tolerances and application variables.
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NSON
CONTRELS )

Master Catalog 125
Temperature Confrols Section A
Product Bulletin  A19
Issue Date 1088

A19 Series Temperature Controls with Stainless Steel
Elements for Industrial and Commercial Use

Application

These temperature controls are
designed for hearing,
refrigeration, and general purpose
applications where stainless steel

Features

= Dependability . . . snap-acting
contacts in a dust protected
enclosure and liquid filled
sensing element are field

bulb and capillary are required. proven.

Models are available with SPST . . o
switches that open high or open * "Repeat” accuracy which is
low. Models are also available unaffected by barometric
with SPDT switches that have pressure and cross ambient
color coded terminals and can be temperature problems.

wired for open high or open low
applications. The controls are
available with fixed (factory set) or

+ Concealed differential
adjustment discourages

Fig. 1 - A18 Temperature
Control with a Style 4 sensing

thorized adj
adjustable differential. z;\:ﬁge‘;r.lz adjustment element.

. have an intemal scale plate
Va“.?u; c?ntrol rangesl are « Closedifferential . . . fixed or indicating the differential in
avafiable o cover g adjustable. degrees Fahrenheit.
temperatures from -30 to 550°F
(-35 to 228°~C). s “Trip-free” manual reset . . . Ranges of 20/80°F (-5/28°C),

the reset must be pressed
and released before
operation will resume.
Cantacts cannot be blocked in
the closed pasition.

-30/50°F (-35/10°C) or -30/100°F
(-35/40°C) have a direct reading
scale plate. Other ranges require
a scale plate with multiplier.
Example: x2 setting means when
the minimum differential is 5F°
(2.8C°) then 2x differential is 10F°
(5.6C°).

All Series A19 temperature
controls are designed for use
only as operating controls.
Where an operating control
failure would result in personal
injury and/or loss of property, it
is the responsibility of the
installer to add devices {safety,
limit controls) or systems
(alarm, supervisory systems)
that protect against, or warn of,
control failure.

General Description

These compact confrols are
supplied with a fixed or adjustable _ )
differential. The controis supplied -

with an adjustable differential

DIFFERENTIAL
SCALE FLATE

. CEFFERENTIAL
Specifications AOAIGTING
Product __A19 Temperature Control COPPER —
Dift sl See Range and Differential Specification Table Q ‘
Switch Sealed Dust Protected Pennswitch STAMLESS I
Red to Yellow Closes on | emperature Increase sroet |
ContactAction  SPDT Red to Blue O on Te o | :
. Capif Type 304 060" (1.52 e} OD
Sensing Element ary {Intermal Connection to Diaphragm Is Copper)
Material Bulb Type 3’”575"‘“'“ Steel. 200" (5.08 mm) 0D Fig. 2 — Interior of an A19 with
::"“”'9 Nt ?62“:1 6"”“::;2:"; et ‘s*“m_._____‘ adjustable differential. The differential
Enclosure c°:: 555 (o' & ) Cold Biofled Steel adjustment Is concealed when cover
Finioh Gray Baked Ename is on the control.
Condult Opening ;ﬁ'mnmoiam%mwmm
oW Type lerminals, B-32 X 1/4° Binder
Wiring Connections Head Screws with Cup Washers

Overpack of 25 26.5 b (12 Kg)

© 1988 Johnson Controls, Inc. 1
Code No. LIT-125035




CUTOUT STOP BRACKET

O{deﬁng information WITH SLOT AND SCREW
1. To order, specify Product
Number if available.
2. Where Product Number is not LS e R )
available, specify Type STYLE 1
Number and the following:
a. Range required. ]
Fig. 4 — The controls have a screw
b. Style 10r Style 4 type cutout stop. The stop acrew must
stainless steel elements. be loosened and moved 1o the
(See Fig. 5.) setling desired. Tighten the screw
¢. Length of capillary, 6 feet after the setting Is made. ‘ﬁmm:b
(1.8 m) is standard.
. . STYLE 4
d. Ambient compensation, e. Type of adjustment, Fig. 5 — Element styles that are
if required. knob, screwdriver slot or avaliable with stainless steel capillary
concealed. and packing nut.
8!
RESET LEVER — 2 i'—
. i 4
I 7
* 333 s
6 e
‘ 234
% P
e, N
ONLY —-f%;{-«—-—'?%‘——-{ coNpoT RS || - o} | 289 .
1.56 3
CAPILLARY LENGTH AS SPECIFIED =2 L—_?’
Dimensions In_
mm

Performance specifications appearing herein are nominaf and are subject to accepted
manufacturing tolerances and application variables.

UL Guide No. XAPX
File £E6688
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Master Catalog 125
Temperature Controls Section A
Product Bulletin - A19
Issue Date 0588

A19 Series Temperature Controls For Refrigeration

With NEMA 1 Enclosure

Application

These controls are designed to
cover a broad range of general
purpose operating temperature
control applications in the
refrigeration, air conditioning and
heating field with a minimum
number of models. Typical
applications are: frozen food
cases, display cases, beverage
coolers, milk coolers, walk-in
boxes, water chillers, etc.

Various control ranges are
available to cover working
temperatures from

-30 to 225°F (-35 to 105°C).
Closed tank fittings and bulb wells
are available for immersion
applications.

Single-stage controls less
enclosure and two-stage controls
with or without enclosure also are
available. Contact the nearest
Johnson Controls office or contact
Customer Service.

Specifications
Case Material 082" (1.6mm) Cold Rolled Stesi
Conduit 78" Diameter Hole for 1/2" Condult
Contact Unit _Snap-Acting Contacts In Diislight Enciosire
Cover Materis! 025 (0.6mm) Cold Rolled Steel
Finish Gray Baked Enamel
Shipping _individual Pack 11b{0.45%g)
Weight Overpackof 50 551 {25kg)
Terminal Screws No. 8-32 x 174" Binder Head with Cup Washers

Range and Differential Specitications

Raoge Differental £ BubSize  Max. Amblent-
i , n. E

: Standard Clase — (1
c Adustable = pited)  (Fixed) mm eV
30050 5t 20 5 25 375 x4 140
23St 10 28t 11.1 28 1.4 95 x 102 80
~30 1o 100 312 3 i5 375 x4 140
Y] 17067 1.7 [E) 9.5 x 102 &
2010 60 520 3 25 arox4 10
8w 15 281 11.2 28 14 9.4x 102 60
2016 80 35100 14 35 175 375 X5 140
S 28 19w 78 18 0.97 95 x 127 80
25to225 T2 7 35 375%3 275
Bto105 398156 39 19 9.5% 76 135
050 Ao 18 4 2 375 % 2625 160
Ok 10 221089 22 1.1 95x% 67 88
30t 110 3510 14 35 1.7% 375x6 140
Y s) 1978 19 0.97 95x 127 )
40 90 350 14 33 178 375 %6 140
5t a2 191078 19 0.87 9.5 x 162 60
5610 190 3510 14 35 175 375 x5 170
10% 55 1978 19 0.97 95x 127 77

(1) Maximum bulb temperature which the element can withstand at infrequent intervals
during life of control, such as shipping conditions. This is not the temperature which
the controf can withstand on repeat cycles. Maximum ambient temperature around

control case is 140°F (60°C).

DFFEREKRTIAL
ADJUSTING LEVER

OIFFERENTIAL 5
SCALEPATE

Fig. 1: Interior of an A19
with differential adjustment.
Differentiaf adjustment is
concealed when coveris
on control.

All Series A19 temperature
controls are designed for use
only as operating controls.
Where an operating control
failure would resuit in personal
injury and/or loss of property, it
is the responsibility of the
installer to add devices (safety,
limit controls) or systems
{alarm, supervisory systems}
that protect against, or warn of,
control faifure.

® 1988 Johnson Cortrols, inc.
Code No. LIT-125020




Features

+ Compact general purpose
temperature controls with a
wide selection of models.

» Dependability — precision
snap-acting contacts in
dusttight enclosure and
liquid filled sensing element
are field proven.

= Precision “repeatl” accuracy
which is unaffected by
barometric pressure and cross
ambient temperature
problems.

« Concealed differential
adjustment discourages
unauthorized adjustment
changes.

o  Extremely close differentials —
fixed or adjustable.

e “Trip-free” manual reset --
reset must be pressed and
released before operation will
resume. Contacts cannot be
blocked in the closed position.

General Description

These compact controfs are
supplied with fixed or adjustable
differential. Controls supplied
with adjustable differential have
an internal scale plate indicating
increments of differential.

Knob range adjustment and
visible scale are standard.
Models are available with a knob
for field convertible adjustment.
These models are

Fig. 2: The A19 with external
range adjustment.

supplied with a snap-in plug in the
cover for concealed screwdriver
slot adjustment. A buib mounting
clip with sheet metal screw is
supplied with remote bulb models.
A special designed, field-proven
liquid filled sensing element
provides precision “repeat”
accuracy which is unaffected by
barometric pressure and cross
ambient temperature problems.

The A18ACA and A1SADB
controls lockout requiring that
reset be pressed and released
before operation will resume. All
other controls in the series are
automatic recycling.

Optional Constructions
Ambient Compensation

Available on fixed differential and
manual reset models at exira
cost, if required.

Capillary Length

Standard is 6 feet (1.8 m).
Optional lengths are 10 feet (3m),
15 feet (4.6 m) and 20 feet
(6.1m). Quantity orders.

Mounting Brackets

Optional at extra cost.

Electrical Rating Tables

Amps. + (Not Lamp Loads)

Standard Differential -
Voits. AC 120 208 240
Full Load Amps. 16.0 9.2 8.0
Locked Rotor Amps 6.0 55.2 48.0
Non-inductive or Resistance Load

22 Amps. 120t 277 VAC

Pliot Duty — 125 VA, 24 10 600 VAC

Amps. (Not Lamp Loads)

1SPST ating
Standard Differential With Lockout
Volts, AC 120 208 240
Full Load Amps. 16.0 8.2 8.0
Locked Rotor Amps. 96.0 55.2 480
Non-inductive or Hesistance Load
1 8.0
Amps. (Not Lamg Loads) 80 82
Piiot Duty — 125 VA, 24 to 600 VAC
Close Differentlal
Volts, AC 129 208 240
Full Load Amps. 8.0 3.4 3.0
Locked Rotor Ammpe. 38.0 20.4 18.0
Nonrinductive or Resistance Load 10 Amps. 24 1o 277 VAC

Pliot Duty — 125 VA, 24 %0 277 VAC

2 A19 Product Bulletin




Johnsen J}):(;

Controls
A19 Series
High Range Temperature Control

Description

) . A19 Serigs
The A19 Series controls are single stage lemperature controls that
incorporate liquid-filled sensing elements. @

Features

«  wide temperature ranges available @
« constant differential throughout the entire range e

+ SPST or SPDT snap-acting switches

- fixed or adjustable differential available

+ unaffected by barometric pressure changes
+ unaffected by cross-ambient conditions

« compact enclosure

+ variety of sensing element styles

Action on InCrease
of Temperature

ai9.aps

Applications

The A19s are suitable for temperature control in heating, ventilating,
air conditioning, and refrigeration applications.

A1 Series
Terminal Arrangement for SPDT

Selection Charts
A18 Series High Range Temperature Contro!
Code. Switch “TRange ~ |DREF°{C’) ~|BuIb and Bulb Well No. Range TMax Bulb
Number! Action “F {°C} {Factory Set} jCapillary - {order separately) Adjuster . Temp °F (°C)
AISAABAC SPST, Open High 3Ct0 110 21501 H TEMm X5 I, VWEL AR BLER Screwdriver siot | 140 (50)
Remote Bulb Thermostat | {1 to 43} copper 8 ft Cap? Visibie scale
ATSAABTC SPST, Open High 10010300 |7 (3.9 6 x 91210, |~ Knob 350 (177)
QOven Thermostat (38 to 149) copper 6 &t Cap. Visible scale
ATIAAB-10C SPST, Cpen High 20010 550 [10(5.6) 316in. x6in. - Convertible 620 (327
Qven Thermostat {93 fo 288) copper 8 R Cap.
A1BAACSC SPDT 100t0 240 |6 (3.3) 3/8in. x 3-1/2in,_ | WEL14AB02R Screwdriver slot | 290 (143}
(38 1o 118) copper 6 . Cap? Visible Scale
A1SABB-2C 50 1o 200 0.280in. x 2-1/2in. |~ 240 {118)
SPST, Open High (101083}  ladi 6to24 copper 10 f. Cap. Knob
A19AEBR7C Remote Bulb Thermostat |55t 201 (31013} 7.4 x 64 mm Visible Scale 240 (116}
{10 to 84) copper 3m Cap.
1. Specify code number, and closed tank fitting (Code Number FTG13A-600R), or bulb well, if required.
2. With 3 inch bulb support
Replacement Parts
Code Number Description
CVRZBAB17R Conceaied adjustment cover
CVRZBA-618R Visible scale cover
KNB20A-802R Replacement knob kit
Technical Specifications
Electrical Ratings
Motor Ratings VAC 120 208 : 240
AC Full Load A 16.C 52 80
AL Locked Rotor A 96.0 852 480
Non-inductive A 22 A - 12010 277 VAC
Pilot Duty —~ 125 VA, 24 10 600 VAG

1. SPST and N.O. contact of SPDT control
SPDT N.C. contact - 16 A, 120 10 277 VAC

The pexformance speciications are nomina: and conform: (o acneptavie ndustry standarts. For applications a1 conditions beyond these specsications, consull the kocai Johnson Controls office.
Jorrson Controls, Inc shall not be babie for camages resulting from misapplication or misuse of #s products. © 2008 Johnson Controls, inc www, johnsoncontrols.com
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A19 Series
Remote Bulb Control

Description

The A19 Series are single-stage temperature
controis that incorporate environmentally
friendly liquid-filled sensing elements.

A18 Series

®
®

®

Features

«  wide temperature ranges available

- constant differential throughout the entire
range

- compact enclosure

» fixed or adjustable differential available

- variely of sensing element styles

Action on Increase

« unaffected by cross-ambient conditions of Temperature 2
Applications )
PP L . A19 Series
The A19 is suitable for temperature control in Terminal Arrangement for SPOT A19ABC-24
heating, ventilating, air conditioning, and
refrigeration.
Selection Charts
A18 Series Remote Bulb Control* _ - _ N
Code > - “iSwitch = {Range Dift: Bulb and Bulb Well No."|Range ‘{Max. Bulb -
Number Action " 1[°F {°C} F* (C%) Capillary -{({order Adjuster Temp. °F (*C}
et R e I separately) h Lo
Adjustable Differential (Wide Range)
A1SABA-40C 2 |SPST -3010 100 (-341038) {31012{1.7106.7) {3/Bin. x4in ,6A Cap WEL14A-602R | Screwddver Stot | 140 (60)
Open Low
A1SABC-4C SPDT 50 o0 130 (10 to 55) 3121014{1.9t08) {3/8in. x5in, 8 R Cap. WEL14A-603R | Knob 170 (77)
A{9ABC.24C 3 |SPOT 3010 100 (34 10 38) [St012(1.7106.7) |a/Bin. x4in, B Cap. | WEL14A-602R | Convertible 143 (60)
A19ABC-36C  {SPOT 3010 100 (-34 10 38) |3t012{1.71067) [3Bin.x4in, 20f. Cap. | WEL14A-602R | Convertible 140 (60)
A1SABC-37C SPDT <30 {0 100 (-34 o 38) 3t012{1.7t086.7) ABin. x4in, 10t Cap. | WEL14A602R | Screwdriver slot | 140 (60)
AT9ABC-74C | SPDT 3010 100 (3410 38) |31012(1.7606.7) |3/8in. x4in,6 R Cap. | WELI4A-G02R | Screwdriver siot | 140 (60)
Fixed Differential
AT9AAF-12C ]SPDT |25 to 225 (<4 to 107) 13 172(1.9) 3/8in.x 3in, 10t Cap. ] WEL14A-602R l Screwdriver siot I 275(135)
Fixed Differential (Case Compensated)
A1SAACAC  |SPDT 010 80 (-18 1o 27) 5(2.8) 3Bin.x4in, 6 R Cap. | WEL14A-B0ZR | Screwdriver siot | 140 {60)
A1SAAD-12C  [SPST 30 to 50 {-34 to 10) 212 {1.4) 3/8in. x4 ., 7R Cap. WEL14A602R | Screwdriver slot | 140 (60)
Open Low
Fixed Differential {Close)}
AYSAAD-SC ¢ |SPST 3010 50 (-1 to 10} 2172 (1.4) 38 in. x2 58 in., WELIGA-BOTR | Screwdriver siot | 190 {88)
Open Low | (Bulk Milk Cooler) 8ft Cap.
A19AAF-20C  |SPDT 30 0 100 (34 t0 38) {2 172 (1.4) 3B x4in,6R Cap | WEL14A-602R | Screwdriver slot | 14D (80)
A1SAAF-21C SPDT 40 to 90 {4 to 32) 11/2(0.8) 3/8in. x 534 in., 6 1. Cap] WEL14A-603R | Screwdriver siot | 140 (60)
Manual Reset
A1SACA-14C SPSY -30t0 100 Manual Reset Min x4in. WEL14A-602R | Screwdriver siot | 140 (60)
Open Low [(-34 to 38) 6 Cap.
A19ACA-15C SPST -30to 100 Manuai Reset Min. x4k in WEL14A-602R | Screwdriver slot | 140 {60)
Open Low | (-34 to 38} 10t Cap.
A1SADB-1C SPST 100 to 240 Manual Reset IBin. x3I1W2in. WEL14A-602R |Knob 290 (143)
Open High | (38 to 116) 6 . Cap.
A19ADN-1C SPST 100 to 240 Manual Reset IBin. x4 WEL14A-602R | Screwdriver siot | 290 (143)
Open High | (38 0 116) 6 ft. Cap.

1. Specify the control mode! code number, packing nut code number (if required), and bulb well code number (if required).
2. Replaces White-Rodgers 1603-101
3. Replaces White-Rodgers 1608-12, -13; Ranco 010-1408, -1409, - 1410, -1490, 060-110, Honeywell L6018C-1006, LE021A-1005, TE75A-1011, -1508, -1516,

-1821, T4201A-1008, T6031A-1011, T6031A-1028

4. Case-Compensated

The Mumu\co

bia ndustry standards. For applications at conditions beyond these specrfications, consult the jocal Jotnson Controks office.

anct to

specificaions
Johnson Controts, mmmmmqurMmMm:WmammduW € 2009 Johnson Controls, inc
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Remote Bulb Control (Contmued)

Selection Charts (Continued)

Replacement Parts

Code Number ~.3]Description
TVRIIAETIR Concealed adjusiment cover
CVR2BA-618R Visible scale cover
KNB20A-602R Replacement Knob Kit
Accessories

A packing nut is available for closed tank application.
Specify the part number FTG13A-600R.

Buib wells (WEL14A Series) are available for iquid immersion applications.
Refer to the selection chart or to Bulb Wells Catalog Page, LIT-1922135.

Technical Specifications

Electrical Ratings

Motor Ratings VAC- ] 120 T 208 l 240
Wide Range ~ Adjustable Differential

ACFullLoad A 16.0 9.2 8.0

AC Locked Rotor A 96.0 55.2 48.0

Non-inductive A ' 22 A, 12010 277 VAC

Pitot Duty — 125 VA, 24 t0 600 VAC

Fixed Differential and Close Differential

AC Full Load A 80 34 3.0
AC Locked Rotor A 36.0 204 18.0
Non-inductive A 10A, 2410277 VAC

Pilot Duty ~ 125 VA, 24 to 277 VAC

Case Compensated — Fixed Differential

A18AAC4
AC Full Load A 16.0 92 8.0
AC Locked Rotor A 96.0 552 48.0
Non-Inductive A 22 A, 120 10 277 VAC
Pilot Duty ~ 125 VA, 24 10 600 VAC
A18AAD-12
AC Fullload A 6.0 34 3.0
AC Locked Rotor A 360 204 180 —
Non-Inductive A 10 A, 2410 277 VAC
Pilot Duty ~ 125 VA, 24 to 277 VAC
Manuai Reset
AC Full Load A 16.0 9.2 8.0
AC Locked Rotor A %60 55.2 480
Non-inductive A 18.0 92 8.0
Pilot Duty — 125 VA, 24 to 600 VAC
1. SPST and N.O. contact of SPDT contro;
SPDT N.C. contact- 16 amps 120 to 277 VAC
The fications are and corform o acceplabie industry standards. For applications at conditons beyond these specifications consult the local Johnson Coritrols office.

JonmonOomds inc. shati not be kable for Samages resutting from misapplication or misuse of its products. © 2009 Johnson Contrals, Inc

20f2

www johnsoncontrols.com
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Temperature Controls Section A
CONTR&ELS - product Bulletin - A19

issue Date 1291

A19 Series
Temperature Controls Less Enclosure

Application Available with 1/4 in. (6 mm)
shaft and choice of 0.156 in.
These “open” type temperature (3.96 mm) of 0.187 in. (4.75
controls are designed for mm) flat for knob mounting
mounting in cases or enclosures (knob not supplied), screwdriver
that are part of the units on adjustment or factory sealed
which they are installed. setting on quantity orders (see
Controls are designed to cover a Optional Constructions).
broad range of general purpose L
operating temperature control Standard shaft rotation 1S

clockwise for warmer when

applications in the refrigeration, C ol
facing adjusting shaft. Also

air conditioning and heating

field. Models are available with available with calibrated dial and

open on rise action. close on pointer.

rise action or SPOT action. Fig. 1~ A19 Temperature
A CcAUTION: Do not sentor | Control

All Series A19 temperature deform the sensitive bulb of 9 Screwdriver slot with stops.

controls are designed for use this control. A dentof colder-warmer dial (Fig 3).

only as operating controls. deformation will change the )

Where an operating control calibration and cause the 3. Factory sealed setting

faiture would result in control to cycle at a (Fig. 4)-

personal injury andjor foss of temperature lower than the 4 Calibrated dial and pointer,

property, itis the dial setting. with factory adjustable (not

. responsibility of the installer field) low cutout or high

to add devices {safety, fimit Optional Constructions cutout stops when specified

controls) or systems (alarm, Adiustment Option (Figs. 1 and 2).

superviscrx systems) that g y Example: Low temperature

protect against, or warn of, Set point adjustment changes thermostat may have a low

control failure. cut-in and cut-out points alike. cutout stop set from -10 10 30°F
Adjustment options are: (-23 t0 -34°C). High cutout stop

Features - may be set from +30 to +50°F

1. 1/4in. (6.4 mm) shaft with
0.156 in. (3.96 mm) or
0.187 in. {4.76 mm) milled

) (-1.110 10°C)
. Dependabulity—-predsion

ing contacts in a . -
o endosure fat for buyers'knobs Amblert Compensznen
, ’ (Fig. 5). At extra cost, if required.
« Elexibility-wide choice of
ranges. mounting and . i
element styles. Specifications
« Precision repeat accuracy . A19AGA Open Low (Codhg),-smndard Differential
which is unaffected by A1SAGB Open High (Heating). Standard Diterantial
parometric pressure and A1SAGC SPDT {Cooling-Haating), Standand Differential
8 Type Rumber y
cross ambient problems. A19AGD Open Low (Cooiing), Close Orfferential
A1SAGE Open High {Heating), Close Differential
General Description A19AGF SPOT (Cooting-Healing), Close Differential
. i ’ Switch Snap-Acting Contacts T Dust Protected Enciosure
e D Zoo P
vaila adjustabie of Base Plate 57063 (1.6 mm) Cold Rolled Steel
nonadjustable differential. Material Frame 0.050-:1_3 mm; o Foled St::l
individual Pack 0.7 b {0.3 kg)
32;1‘?9 BulkPackof 411 (19k
50 Units 9)
[
T
© 1991 Johnson Coritrols, Inc. L

Code No. LIT-125045
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Fig. 2 — Calibrated dial and
pointer with factory adjustable
low cutout stop.

Mounting

Standard back mounting plate
illustrated in dimension drawing
(Fig. 5) is regularly supplied.
Front mounting and special
brackets to customers’
specifications which attach to

For applications where the
temperature or liquid pressure
exceeds these limits specify
Style 4 element with all metal
packing nut as an integral part of
the contral.

Sensing Elements

3/8 in. (8.5 mm) diameter bulb
and 6 ft. (1.8 m) capillary are
standard.

Optional constructions at extra
cost on quantity orders include:

1. Capillary longer than 6 &.

2. Bulbs 3/16in. (4.8 mm),
1/4 in. (6.4 mm) or 5/16 in.
(7.9 mm) O.D.

3. Coil bulbs for low movement
air applications.

Electrical Ratings

A19AGA through A18AGC
VYolts, AC 120 203 240
Full Load Amp 180 92 80
Locked Rotor Amp™ 960 55.2 48.0
Non-inductive or - 22 Amp, 1200
Rasistance Load Amp 240 VAC*

Pliot Duty — 125 VA, 24 1o 600 VAC
*SPST Rating. SPOT I8 16 amp, 12010 240 VAG.

A19AGD through A19AGF
Voits, AC 120 208 240
Full Load Amp 60 34 30

Locked Rotor Amp 360 204 180

Non-Inductive or 10 Amp, 120 t0

Resistance Load Amp 2T7VAC
Pilot Duty — 125 VA, 24 1o 277 VAC

this plate are available at extra Terminals and Terminal
cost. Insulation
1. Number 8-32 binder head
Packaging screw terminals, standard. Fig.3 — melng showing screwdriver
Bulk pack is standard. Orders . . slot range adjustment with stops.
for a single shipment of less 2. ”‘% in. x 0.032 in. n}ale
than 50 controls will be quick-connect terminals on
g i odels without calibrated
individually packaged. Individual g‘ 1. at exir +
packaging charges will apply, al, at exta cost.
. 3. Clip-on bakelite terminal o Lj j_l
Packing Nut cover (Fig. 9).
Part No. FTG13A-600R is .
available for closed tank Repairs and Replacement
taeprgg?r:&?: gh;;‘ait:e:;s o Field repairs must not be made.
N Controls requiring attention —
+250°F (-37 to 121°C). hould b . oty 1o the Fig. 4— Drawing showing factory
» o Co shoul 0 sealed setting.
Maximum liquid pressure limit is factory. When ordering a
150 PSIG (1034 kPa). replacement control specify
Product and Serial Number as
shown on the control.
Standard Refrigeration Application :
) Adjustable Minimum Maximum Standerd
Type Typical Range Differential Butb Tempecature® Butb Skze
Number Application F F F dn.
. G ¢ C mm
Low -30 o +50 s 140 375x4
Ataaca Temperature BB +10 28 k) 95x 102
GA Commercial 20% 90 35 140 ST x5
A18A Temporaturs 5o +30 19 & 35x127
Air 60 1o 0 235 140 375%7
A1BAGA Conditioning S T3 @ 85x178
Mk EEY 2 1% 386x250
AT9AGO Cooler 06 10 i1 g 53x64
Special 401090 15 149 375 X6
AT9AGD Close Difacantial 5530 0.8 ) 35x 152

memamm%mmmmehmmm

mmmmnwtdwm”\dmmtcycm

which the slsment can withatand at Infrequent irtervais during e of cortrod, such as shipping conditiona. This ks nat the

2 A19 Product Bulletin
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FIBRE
INSULATOR

s standard on il sonwols less
enciosure except when clip-on termine! F el f
— irLsulatf:r is roquiredt., (See Fig. 9). CL1P~0N—\
T TERM!NAL
314 %%9 Fig. 8 (vight) — Clip-on terminal inaulstor,
L aptiona st extra cost on models }
specifying adjustments shown In Figa. 3,
4 and 5, but without cenles support ! 1
: mounting (Fig. 7). %oég
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-1 Rarforrnance specifications sppearing heron are nominad o E6688
02 1 and arp subject to accepled marmufechiring tolerances and  CSA Class 4813 02

application variablos.
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Temperature Controls Section A

Technical Bulletin  A19, A28
Issue Date (983

A19 and A28 Series Control Point Deviation
Remote Bulb, Non-Compensated,

Liquid Filled Thermostats

Controls incorporating liquid
filled sensing elements operate
by the expansion and
contraction of the fill, resulting
fromn changes in its temperature.
A change in temperature of any
part of the fill {in bulb, capillary,
or cup) will produce a change in
fill volume which will be directly
proportional to the temperature
change and to the portion of
total fill affected. Since the buib
contains the major portion of the
total fill, it retains principal
control of the operating point of
any remote bulb thermostat. The
capillary and cup affect the
operating point only slightly, due
to the small amount of fili they
contain,

Ambient induced control point
shift in a line of controls is
affected by:

1. The difference between the
ambient temperature at
which the control was
factory calibrated {75°F,
standard) and the ambient
temperatures to which the
case and capillary will be
exposed in the application;

2. The setting {operating
control point) of the contral;
and,

3. The operating range of the
particular control.

By choosing the optimum range
for the specific application of a
Johnson Controis A19 or A28
remote bulb thermostat, the shift
due to wide ambient fluctuations
can be kept {0 a low value.

For extremely critical
applications operating under
severe ambient conditions,
Johnson Controls offers special
construction with case
compensation for such

conditions at an added cost.
Consult Customer Service or the
nearest Johnson Controls field
sales office.

Note that cross ambient
conditions do not make Johnson
Controls liquid filled, remote bulb
temperature controls
inoperative, Likewise, these
controls are unaffected by
barometric or altitude variations.

A cAUTION: Atthough all
brands of non-
compensated, liquid filled,
remote bulb temperature
controls have
characteristics similar {o
those discussed in this
bulletin, these curves
cannot be used fo calculate
ambient deviation in other
manufacturers’ controls.

This data applies only to single
bulb Johnson Controls A19 and
A28 controls and only for the
ranges shown. if information is
required on ambient deviation
characteristics for other ranges
or contrals, consuilt the nearest
Johnsan Controls field sales
office.

Ambient Variation at
Control

To determine conirol point shift
dus to wide changes in ambient
temperature at the control case
and/or capillary, compute as
follows:

S, = Total controt point shift
Sy = Cup induced shift
S, = Capillary induced shift

D: = Deviation factor of cup

D; = Deviation factor of
capillary

Ay = Anticipated extreme
ambient temperature at
cup

Az = Anticipated extreme
ambient temperature at
capillary.

The total shift in contro! point will
be the sum of the shift due to
the cup and the shift due to the
capillary.

To compute S;:
1. Find the curve on graph one
or two for the particular

range involved.

2. Locate the control point
setting applicable and the
intersection of the vertical
line from the setting with the
range curve.

3. Foliow the horizontal line to
the left from the intersection
point and determine the cup
deviation factor, Ds.

4. Estimate the anticipated
extreme ambient
temperature the case may
be subjected to in the
application, As.

5 Si1=Dix(75A4).

To compute Szt

1. Locate the range of the
control on Table 1.

2. Read the capillary deviation
factor, Da.

3. Estimate the extreme
average ambient
temperature in which the
capillary will operate, Az

© 1983 Johnson Controls, inc.

Code No. LIT-121075




4. Determine the length of
capillary, L.

5. S2=D2x(76-A)xL.

Total shift in control operating
pointis: §;= 5+ S,.

A negative value indicates a
{owered control point.

A positive value indicates a
raised control point.

Example

Assume a control is required to
maintain -5°F with a 115°F
extreme ambient temperature of
capillary and case, and that a

6 f. capillary length is required.

On Graph 1, we find ranges of

-20 to 10°F, -30 to 50°F.

A. Select range -20 to 10°F.
1. Calculate cup shift, S,

a) OnGraph 1, our
required control set
point of -5°F
intercepts the -20
to 10°F curve at a
D of .085°F.

b) A {(case ambient)
is 115°F,

C) St =Dix (75-A:)
055 x (75-115)
Sy =-2.2°F.

2. Calculate capillary shift,
S

a) Table 1tellsus
that range -20 to
10°F has a D, of
.0075.

b) Ay (capillary
ambient} is 115°F.

¢} L (capiliary length)
is6ft.

it

d S =Dx
{75-Az) x L

= 0075 x (75-115)
x6

Sz = -1.80°F,
3. The total shift in set
point
a) S =S51+§;
= {(-2.2) + (-1.8)
St =-4.0°F.

b) Since Siis
negative, the
control paint will
shift down 4°F.

B. Select range -30 to 50°F.
1. Calculate cup shift, S,

a) On Graph 1, our
set point of -5°F
intercepts the -30
to 50°F curve at a
D1 of 043°F.

b) Asis 115°F.
¢) S =Dix(75A1)
= 043 x (75-115)
S1 = -1.72°F.

2. Calcutate capillary shift,
S2

a) TabletgivesaD:
of .005 for the
range -30 to 50°F.

b) Acis 115°F.

c) Lis6ft.

d) Sz =Dax(75-A)) X
L

= 005 x (75-115)
x6
S; = 1.2°F.
3. The total shiftin set

point

a) S =Dy +

(1.72) + (-1.2)
S =-2.92°F.

b} The control point
will shift down
2.82°F.

For the least amount of ambient
shift, it is obvious that the -30 to

50°F range is the correct
selection.

Table |
Capitlary Ambient Devistion

Range Factor (0;)
i

—30/50°F (~35/10°C) 0050
—30/100°F 0050
~20/10°F 0075
—20/80°F 0050
0/80°F 0050
0/150°F 0078
15/50°F

20/80°F (~5/28°C)
20/90°F

25/225°F

(6/10°C)

30/50°F

30/110°F
(0/60°C)

40/90°F

40/120°F .
50/130°F {10/56°C)
50/200°F
80/1%0°F
80/180°F

80/180°F

90/325°F

*100/ 250°F
TI00/300°F
150/300°F

175/ 250°F (80/120°C)
20/350°F 0056
200/550°F - 02150
300/450°F . © 0078
szsurs'\ .0078

BEIRRRERIERERRRELEEE

*Except AIBANC-2 D,=.0078 -

2 A19, A28 Technical Bulletin
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Temperature Controls Section A

Technical Bulletin  A19
Issue Date 0588

A19 Series Temperature Controls — Single-Pole,
Single-Throw and Single-Pole, Double-Throw
Models with NEMA 1 Enclosure

Application

These controls are designed to
cover a broad range of general
purpose operating temperature
confrol applications in the
refrigeration, air conditioning and
heating field with a minimum
number of models. Typical
applications are: frazen food cases,
display cases, beverage coolers,
mitk coolers, etc. Various control
ranges are available.

Controls are supplied with an
adjustable range (except models
with factory sealed settings) and
adjustable or nonadjustabie
differential.

All Series A19 temperature
controls are designed for use
only as operating controls.
Where an operating control
failure would result in personal
injury and/or loss of property, it
is the responsibility of the
installer to add devices (safety,
limit controls) or systems (alarm,
supervisory systems) that
protect against, or wam of,
control failure.

Installation

Follow equipment manufacturer's
instructions if provided. If
instructions are not provided
proceed as follows:

Mounting

Controls are normally mounted to a
surface through holes in back of
case.

A\ CAUTION: On rough
mounting surfaces use the
top two mounting holes
only. When these controls
are mounted on an uneven
surface using screws in all
four holes, the case can be
twisted enough to affect
the contral's calibration and
operation.

For closed tank applications without
well assembly Part No. FTG13A-
600R packing nut assembly may be
supplied. See Fig. 2 for sequence
of installation. Put parts over
support tube section of element,
placing bulb into tank. Tighten

112 in. NPT adapter. Screw packing
nut into adapter with the retaining
washers and packing in place as
shown.

To install models supplied with bulb
well, first install buib well into tank.
Remove bushing from bulb well and
sfide bushing over capiliary.
Replace bushing into bulb weil.
Push bulb into position in bottom of
well. Tighten set screw in end of
adapter to hold bulb in position.
See Fig. 3 for bulb well illustration.

A\ CAUTION: Do not dent or
deform the sensitive bulb of
this control. A dentor
deformation will change the
calibration and cause the
control to cycle at a
temperature lower than the
dial setting. When the buib
mounting clip is used to
mount the bulb near the
refrigerant tubing, be sure
the sheet metal screw does
not pierce the tubing.

OIFFERENTIAL
ADJUSTING LEVER

DIFFERENTIAL
SCALEPLATE

NS s

el e

Fig. 1 - An A19 with external range
adjustment and screwdriver slot.

Adjustments

The A18 temperature controls may
be supplied with an external range
adjustment and screwdriver slot as
shown in Fig. 1, range adjustment
knob or solid cover. Solid cover
models with calibrated dial are
adjusted by removing the cover and
moving dial so the desired setting is
in line with the dial pointer on the
stop bracket. {See Fig. 5.)
Convertible adjustment models can
be field converted from concealed
screwdriver slot adjustment to knob
adjustment or external screwdriver
stot adjustment. They are supplied
with a snap-in plug in the cover to
provide concealed screwdriver slot
adjustment. For knob adjustment
remove the snap-in plug and press
the knob onto the slotted shaft. For
external screwdriver slot adjustment
remove the snap-in plug. The
convertible adjustment models with
remote bulb include a bulb
mounting clip.

© 1988 Johnson Controis, Inc.
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Fig. 2 - Part No. FTG13A-600R
packing nut assembly. (Used with
swaged butb with support tube for

direct immersion applicatiorn.)

ING
( SET SCREW 2" NPT ADAPTER

I
;

R A
BULB WELL NUMBER  DIMENSION “A"
WELIGA~BOORIMONEL} 4. 751121}
WELI4A- B02R 4.94{12%)
WELISA~G03R $.81(148}
WELIBA- BOIR 2.81(71)

Fig. 3 — Bulb weli for liquid
immersion applications where a
temperature bulb may be removed
without draining tank.

Dial settings normally indicate the
cutout setting unless otherwise
specified by the equipment
manufacturer. Models with SPDT
contacts are normally set so the red
{common) to yellow contacts open
at the dial setting.

Models with adjustable differential
and ranges of 20/80°F (-5/28°C),
-30/50°F (-35/10°C) and -30/100°F
(-35/40°C) have a differential scale
plate showing increments of
differential. Other ranges have a
scale plate with a multiplier. For
example when "MIN" differential is
5F° (2.8C°) then x2 is 10F° (5.8C"),
x3 is 15F° (8.3C"), etc. The
controls are supplied with adjusting
fever at minimum differential
stamped on the control. To adjust
move the lever {o the differential
required.

NSON
CONTRELS

Controis Group

507 E. Michigan Street
P.O. Box 423
Miwaukee, W1 53202

H

Low cutout or high cutout stop
supplied on certain models

{specified by the equipment
manufacturer).
OveLiow [ RED TO YELLOW
CIOSES ON TOWP.
ASE
h
Oauz RED TO BUE
OPENG ON TEMP
NCREASE
RED
COMMON

Fig. 4 — Terminal arrangement of
SPDT models.

if high or fow cutout stop adjustment
is required proceed as foliows:

1. Setdial to temperature at
which stop is desired.

2. Remove cover of the control,

3. Loosen the cutout stop screw,
slide the screw to the front of
the temperature control against
the plastic step behind the dial
and tighten the screw. (See
Fig. 5.) Sometimes an exact
stop setting is not possible and
stop must be set to the closest
stop corresponding to dial
sefting required.

4. Replace cover.

Wiring

A\ cAUTION: Disconnect
power supply before
wiring connections are
made to avoid possible
electrical shock or
damage to equipment.

All wiring should conform to the
National Electrical Code and local
codes. Single-pole, double-throw
models should be wired as shown
in Fig. 4. Use copper conductor
only.

A CAUTION: Use terminal
screws fumished
(8-32 x 1/4 in, binder
head). Substitution of
other screws may cause
problems in making proper
connections.

Checkout Procedure

Before applying power, make sure
installation and wiring connections
are according to job specifications.
After the necessary mechanical
adjustment and electrical
connections have been made, an
operational checkout is
recommended.

Adijust the control setpoint to put the
system in operation and observe at
least three complete operating
cycles to be sure that all
components are functioning
correctly.

If the system fails to operate,
recheck the wiring and components.

Repairs and Replacement

Field repairs must not be made.
For a replacement control contact
the nearest Johnson Controls
representative.

CUTOUT STOP BRACKET
WITH SLOT AND SCREW

Fig. 5 — All models have a screw
type cutout stop. The stop screw
must be loosened and moved to
the stop setting desired. Tighten
screw after setting is made.

Printed in US A
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Temperature Controls Section A

Technical Bulletin  A19
Issue Date 0588

A19 Series Immersion Hot Water

Controls -- SPST and SPDT

Application

These controls are used on hot
water boiler systems. Typical
applications include:

+ high temperature cutout
control

= operating control to maintain
hot water supply

+ circulator or unit heater
control

« combined operating and
circulator control

The controls have an adjustable
range and adjustable or fixed
differential. They are also
available with lockout that
requires manual reset.

All Series A19 temperature
controls are designed for use
only as operating controls.
Where an operating control
failure would result in personal
injury and/or loss of property, it
is the responsibility of the
installer to add devices (safety,

limit controls) or systems (alarm,

supervisory systems} that
protect against, or wamn of,
control failure.

{nstallation

A CAUTION: Do notdentor
deform the sensitive bulb of
this control. A dentor
deformation will change the
calibration and cause the
control tocycie at a
temperature lower than the
dial setting.

To install:

1. Drain the system to a level
below tapping.

2. Remove bulb well from the
control by loosening set
screws in the hex nut.

3. Place a small amount of
pipe dope on the bulb well
threads to prevent leakage.

4. Tum bulb well securely into
the boiler tapping.

A CAUTION: Be sure that
unobstructed depth is
sufficient so bulb weli will
not make metal-to-metal
contact. The bulb well must
be completely submerged-
avoid mounting where it
might be partly above the
operating liquid level or
surrounded by an air

Fig. 1 — An A19 Hot Water
Control iess cover with
adjustable differential.

5. Insert the bulb into well
applying a firm pressure to
be sure the buib is at bottom
of well. Tighten set screws.

a. Onremote bulb models,
remave bushing from
the bulb well. Insert
bulb into well. Slide
bushing over capillary
and push into bulb well.
Tighten set screws.

A\ CAUTION: For Remote
Mounting Modeis Only. On
rough mounting surfaces
use the top two mounting
holes only. When these
controls are mounted on an
uneven surface using
screws in all four holes, the

pocket. case can be twisted enough

Follow equipment to affect the control's
manufacturers’ instructions, if calibration and operation.
provided. Mount the control in
top or side boiler tappings.

Specifications Wiring

£ F Maximum
Range = out. —
Type Acti ¢ ¢ ;"g‘;“"" A\ cAUTION: Disconnect
Number eren vl M power supply before wiring
Min.  Msx.  Fixed Adj C connections are made 1o
A19AAB Open on Rise 100 240 & _ 290 avoid possible electrical
A19AAC SPOT a0 120 33 a3 shock or damage to
T ; uipment.
A19ABA  ClssonRise | 240 5 Mia. equip
- 33 290

A1SABB Openonfisa o~ o - " =

A19ABC SPOT o Max

A19ADS Open on Aise 100 240 Manual Roset 290

A19ADC SPOT 4D 120 143
© 1968 Johnson Controls, Inc. 1

Form 997-529-7

Code No. LIT-121020




All wiring should conform to the
National Electrical Code and
focal codes. Single-pole,
double-throw models should be
wired as shown in Fig. 3. Red is
the common terminal. Use
copper conductors only.

A CAUTION: Use terminal
screws fumished (8-32 x
1/4 in. binder head).
Substitution of other screws
may cause problems in
making proper connections.

Adjustments

Dial settings normally indicate
the cutout setting unless
otherwise specified by the
equipment manufacturer.
Models with SPDT contacts are
normally set so the red
{common) to blue contacts open
at the dial setting on a rise in
temperature.

Rotate adjusting knob to raise or
lower both the cutout and cut-in
settings.

Fig. 2 — An A18 with
convertible adjustment has a
snap-in plug in the cover and a
knob for field installation.

coniB s "

Controls Group

507 E. Michigan Street
P.0. Box 423
Milwaukee, Wi 53201

OPEN ON
TEMP. INCREASE

CLOSE ON
TEMP. INCREASE
Fig. 3 — Termine! scrangerment of
SPDT modeis,

Convertible adjustment models
can be field converted from
concealed screwdriver slot
adjustment to knob adjustment
or external screwdriver siot
adjustment. They are supplied
with a snap-in plug in the cover
to provide concealed
screwdriver slot adjustment. For
knob adjustment remove the
snap-in plug and press the knob
onto the slotted shaft. For
external screwdriver slot
adjustment remove the snap-in
plug.

Models with adjustable
differential have a differential
scale plate (see Fig. 1) with a
multiplier shown. For example,
when "MIN." differential is 6F°
(3.3C®), then x2 is 12F° {6.6C°),
x3 is 18F° (9.9C°), etc. The
controls are supplied with
adjusting lever at minimum
differential stamped on the
control. To adjust, move the
lever to the differential required.

High Temperature Cutout
Stop

The high temperature cutout
stop is an integral part of these
hot water controls and can be
field adjusted. To set high
temperature cutout stop,
proceed as follows:

1. Set dial to temperature at
which stop is desired.

2. Remove control cover.

3. Loosen the cutout slop
screw, slide the screw to the
front of the temperature
contro! against the plastic
step behind the dial and
tighten the screw.

{See Fig. 4.)

Note: Sometimes an exact
stop setting is not possible
and the stop must be set to
the closest step
corresponding to the dial
setting.

Checkout Procedure

Before applying power, make
sure installation and wiring
connections are according to job
specifications.

Before leaving the installation,
observe at least three complete
operating cycles to be sure that
all components are functioning
correctly.

Repairs and Replacement

Field repairs must not be made.
For a replacement control
contact the nearest Johnson
Controls wholesaler.

cuYour STCR gaSACCF;(EE:l
WITH SLCT AN
/’\\ \

, N
Flg. 4 — Al modeis have 3 scraw type
cutoul slop. The stop screw must be
loosened and moved to the stop
satting desired. Tighten screw sher
setling ls made.

Printed in US A.
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A19 Series

Automatic Changeover with Strap-On Mounting

Description

This is a changeover control for use with
combination heating and cooling thermostats.

Features

This control automatically selects the correct

thermostat tunct

ion.

Applications

Recommended for convectors, fan coils, and
blast coil units, and similar devices. The
A19CAC-2 can be mounted directly on either 2
vertical or a horizontal pipe, using the can
mounting strap supplied with control. The
A19CAC-1 has a remote bulb for greater
mounting convenience.

A18 Series

©
®

®

Action on Increase

of Temperature

A18 Series

a18.eps

Terminal Arrangement for SPDT

A19CAC-1 (Remote Bulb Model)

Technical Specifications

- maximum case ambient temperature:
131°F (55°C)

- maximum bulb temperature: 250°F {121*C)

Electrical Ratings

Selection Charts

A19 Series Automatic Changeover with Strap-on Mounting

Code Number |Switch Action [Range °F (*C) DS F*(C") Mounting
A13CACIC SP0T 80 0 90 {16 t© 32 10 (5.6 420 C2p.
A18CAC-2C SPDT 60 to 90 (15 to 32) 10 (5.6) Direct
Replacement Pag_ts

Code Number jDescription

[ CVRZBABITR | Concealed aC.usument Cover

Motor Ratings VAC 120 240
AC Full Load A 1C.0 €.0
AC Locked Rotor A 500 32
AC Non-inductive A 10.0 €0

Pilot Duty-125 VA, 24 t0 240 VAC

The performance specfications are nominal and confor: to acceptable industry standards. For appications at condtions beyord! these specifications. consult the local Johnson Controls office.

Johnson Controts, Inc. shafl not be labie for damages resulting from misapplication or misuse of #s products. © 2009 Johnson Controls, inc

1 of 1
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Johnson 7/))\('

Controls

A19 Series

Coiled Bulb Space Thermostat

Description

Wide range temperature control with air coil

sensing element.

Features

«  wide temperature range

« NEMA 1 enclosure

A19 Series

®
®

®

Applications
Use for return air or space temperature
sensing.
Action on increase
of Temperature g
A1S Series A18BAC
Terminal Arrangement for SPDT
Selection Charts Technical Specifications
A19 Series Co_ﬂed Bulb Space Thermostat _ Electrical Ratings
Code Switch  |Range Diff Bulb and Range Max. Butb Motor Ratings VAC { 120 ] 208 }240
Number Action [°F (°C) F*{C°} |Capillary Adjuster |Temp °F ("C} ATGBAB, A19BAC
VENTILATING, HEATING AC Full Load A 160 |82 |80
A19BAB-3C |[SPST, 3w es  [3(1.7) 13/8mn.x2 14in. |Knob 140 (60) AT Locked Rotor A %60 1553 1450
_ Open High {0 to 35) Fixed Coiled Nominducive o 35A
A1SBAC-1C  |SPDT 30t 110 §31/2(1.9) |13/8in.x2 1/4in. |Convertible Resistance Load A? 120 to 277 VAC
(-11043) |[Fxed Coiled {Not Lamp Loads)
A19BAF.1C |SPDT 30w 10 [11/2(08) {13/Bmn x214n |[Knod Piot Duty — 125 VA, 24 to 600 VAC
(-1t043) |Fixed Coiled ATSBAF
XEEC 3010100 |30 ::200L '1“33/3 in. x 2 1/4in. | Convertible | 140 (60) AC FullLoad A b 34 39
A1SBBC-2C - in. x in.
{-341038) {(1.7107) |Coiled AC Locked Rotor A 360 204 18.0
: T Non-Inductive or 10 A,
1. Replaces While-Rodgers 201-16, -8, 2A37-1; Ranco 010-1418, -1802, 016-594, C30-C1101; 3
Honeywell T631A, TE96A. T6054 A1005 mﬁ““;"&f‘;;“ 12010 277 VAC
Replacement Parts Pitot Duty - 125 VA, 24 to 277 VAC
Code Number Description = COOLING - A19BBC
[CVRZ8A-617R Cencealed adjustment cover AC Full Load A 160 192 B.0
CVR2BA-618R Visible scale cover AC Locked Rotor A 6.0 552 48.0
KNB20A-602R Knob kit Nomirductve or A
Resistance Load A’ 120 to 277 VAC
{Not Lamp Loads)

The performance specications are nominal and conform lo acceptable industry standards For
Johnson Controls, inc. shalt not be hiable for damages resulting from misapphication or misuse of 4s products & 2008 Johnson Controts, Inc

1o0f1

Pilot Duty — 125 VA, 24 to 600 VAC

1. SPST and only one side of SPDT control;
SPDT - 18 amps 12010 277 VAC

ns at condtions beyond these specifications, consult the iocal Johnson Condrols office
www_johnsoncontrols.com




Johnson %):(’

Controls

A19

Temperature Control Less Enclosure (SPDT, Close Differential)

Description

Open-type temperature control for mounting in
cases or enclosures.,

Features

This control is designed with SPDT contacts for
open high or open low applications.
Applications

Use for panelmounted temperature control for
a packaged terminal air conditioner or for self-

A19 Series

©
®)

®

contained HVAC equipment. Action on Increase
of Temperature s
A19 Series
Terminal Arrangement for SPDT A19AGF-31
Selection Charts
A19 Temperature Control Less Enclosure (SPDT, Close Differential) Replacement Parts _
Code " 1Switch . |Range |Diff  1Buib and Range Max, Bulb Code Number Description
Number Action |°F(°C) [F°(C") |Capillary |Adjuster |Temp.°F{°C) | [CVRZaASITR Concealed adjustment
A1SAGF-31C  {SPDT 401080 142 3B Shatt 145 (80) CVR2BA-S18R Visible scale
(4 to 32) (0.8) §ftCap KNB20A-802R Knob Kit
Technical Specifications Electrical Ratings ‘
« back mounting Motor Ratings VAC 120 208 240
« knob supplied by the customer AC FuUil Load A 6.0 24 3c
AC Locked Rotor A 36.0 204 18
Non-inductive 10°A, 120 to 277 VAC

The performance specificatrons are nominal and conform 10 acceptable industry standards. For applications at canitions beyond thase specifications. consult the Jocal Johnson Controls office

Pilot Duty ~ 125 VA, 24 t0 277 VAC

Johnson Controls, Inc. shall not be liabie for damages resulting from misapplication or misuse of ts products. € 2008 Johnson Contrals. Inc

1of1

www. johnsoncentrols.com
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Instailation instructions

A18BAC, A28AA

Issue Date 0403

A19BAC, A28AA Single and Two-Stage Space Thermostats
For Farm and General Purpose Applications

Application

The single-stage A19BAC and the
two-stage A28AA thermostats
incorporate single-pole double-
throw (SPDT) switches for
controlling automatic ventilation or
heating in livestock bams, poultry
houses, milk houses, brooder
houses and other buildings. The 30
to 110°F (0 to 43°C) and O to 140°F
(-15 to 60°C) temperature ranges
permit use for many space
applications.

IMPORTANT: The single-stage A19
and A28 thermostats are
intended to control equipment
under normal operating
conditions. Where failure or
malfunction of an A19 or A28
thermostat could lead to an
abnormal operating condition
that could cause personal
injury or damage to the
equipment or other property,
other devices (limit or safety
controls) or systems (alarm or
supervisory) intended to wam
of or protect against failure or
maifunction of the A19 or A28
thermostat must be
incorporated into and
maintained as part of the
control system.

Operation

Figs. 4 and 5 illustrate the operation
of the A19. On atemperature
increase, the circuit between R and
Y closes. Simultaneously the R and
B circuit opens.

Figure 6 illustrates the operation of
the AZ8AA. On a temperature
increase, the circuit between R and
Y of the low stage switch (RY()
closes. Simultaneously, the circuit
between R and B (RB,) opens.

On a further increase in
temperature, the high stage switch
operates and closes RYy while
simultaneously opening RBy,.

The reverse sequencing takes
place on a temperature fall.

Installation

Mounting

Mount control to a flat surface with
screws through holes provided in
back of frame.

A CAUTION: Risk of
Property Damage. Do not
install A19 or A28 space
thermostats with general
purpose enclosures in any
type of agricultural
environment defined in NEC
Art. 547 where dust or dust
with water may accumulate or
where comrosive atmospheres
exist. Doing so may cause the
A19 or A28 thermostat to fail
and result in the loss of
temperature regulation and

IMPORTANT: On rough mounting
surfaces use the top two
mounting holes only. When
these controls are mounted on
an uneven surface using
screws in all four holes, the
case can be twisted enough to
affect the thermostat's
calibration and operation.

damage to other property.

Mount the control where it is
exposed to the average
temperature of the controlied space.
Do not mount where it will be
affected by unusual heat or cold,
such as directly over an animal
stall, in sunlight, or on an outside
wall. Avoid locations near a door,
window or hay chute.

Fig. 1 - Exterior view of Space
Thermostat

IMPORTANT: Do not dent or
deform the sensitive bulb of
this thermostat. A dent or
deformation will change the
calibration and cause the
thermostat to cycle at a
tempersature lower than the
dial setting.

Adjustment

Knob adjustment or screwdriver slot
is supplied on the range screw. Diai
pointer is located on adjustment
stop bracket on knob and
screwdriver adjustment models.

Before removing the cover, verify
that all power to the thermostat and
associated equipment is tumed off.

A WARNING: Risk of
Electrical Shock. Disconnect
the power supply before
mounting and wiring to
prevent possible electrical
shock. On multiple circuit
units, more than one circuit
may have to be disconnected.

© 2003 Johnson Controls, Inc.
Part No. 996-238, Rev. C




Solid cover models are adjusted by
removing cover and moving dial so
that the setpoint is in line with the
dial pointer on the stop bracket.
(See Fig. 3))

Convertible adjustment models can
be field converted from concealed
screwdriver slot adjustment o knab
adjustment or external screwdriver
slot adjustment. They are supplied
with a snap-in plug in the cover to
provide concealed screwdriver slot
adjustment. For knob adjustment
remove the snap-in plug and press
the knob onto the slotted shaft. For
external screwdriver slot adjustment
remove the snap-in piug.

The A2BAA switch is stamped to
indicate the HI-TEMP switch and
the LO-TEMP switch.

5.,_

Fig. 2 — The Space Thermostats
with convertible adjustment have
a snap-in plug in the cover, built-

in screwdriver slot and a knob
for field installation.

A high temperature adjustment stop
is supplied on the thermostats. (See
Fig. 3.) If adjustment stop is
required:

1. Set dial to temperature at
which stop is desired.

Remave cover from thermostat.

Loosen the adjustment stop
screw, slide the screw to the
front of the thermostat against
the plastic stop cam behind the
dial and tighten the screw. (See
Fig. 3.)

Sometimes an exact stop
setting is not possible and stop
must be set to the closest step
corresponding to dial setting
required.

4. Tum dial to setpoint desired.
5. Replace cover.

Wiring

A WARNING: Risk of
Electrical Shock. Disconnect
the power supply before
mounting and wiring to
prevent possible electrical
shock. On mutltiple circuit
units, more than one circuit
may have to be disconnected.

All wiring should conform {o local,
national, and regional codes. Use
copper conductors only. Do not use
on applications where electrical
ratings exceed ratings shown on the
thermostat's cover label.

See Figs. 4 through 11 for typical
wiring applications.

Note: Use terminal screws
furnished (8-32 x 1/4 in. binder
head). Substitution of other screws
may cause problems in making
proper connections.

Checkout Procedure

Before leaving the installation,
observe at least three complete
operating cycles to be sure that all
components are functioning
correctly.

Check for correct operation in the
following manner.

1. A19BAC -- Ventilating or
Cooling: Turn dial dockwise to
a setling above space
temperature. Fan or cooling
system should be off. When
you tum the dial
counterclockwise, the fan or
cooling system should turm on
approximately at the dial
setting.

A18BAC — Heating. Tum dial
clockwise above the space
temperature, the heating unit
should be on. When you turn
the dial counterciockwise, the
heating unit should turn off
approximately at the dial
setting.

2. A28AA - If wiring is similar to
Fig. 8, fan should start at
approximately space
temperature and should
change to high speed as the
dial is tured counterclockwise
to a lower temperature setting.

If similar to Fig. 9, the damper
should open as the dial is
turned counterclockwise. The
devices should act in reverse
sequence when the dial is
turned dlockwise to a higher
setting.

3. if control devices do not
operate in the manner
described above, check all
wiring for short circuits and
tightness of wiring
connections. If controiled
devices operate in reverse
(start in high or fully open
position}, check wiring.

Repairs and Replacement

Field repairs must not be made. For
replacement thermostat contact the
nearest Johnson Controls
distributor.

Adjustment Stop Bracket
with Sict and Screw

Fig. 3 — All models have a screw
type adjustment stop. Loosen
and move stop screw to the stop
setting desired. Tighten screw
after setting is made.

2 A19BAC, A28AA Installation Instructions




Electrical Ratings

A28AA* A18BAC
Voits, AC 1200 208 240 277 | 120 208 240 277
Full Load Amp 16.0 8.2 8.0 - 16.0 9.2 8.0 -
L.ocked RotorAmp 9.0 552 480 - 96.0 552 480 -

Non-inductive Amp
SPDT 16.0 9.2 8.0 72 160 16.0 16.0 16.0
SPST 160 92 80 72 | 220 220 220 220

Pilot Duty 125 VA, 24 1o 277 VAC 125VA, 24 to 600 VAC
* Max connected load not to exceed 2000 VA.

1G]
R TO 8 OPEN ON i
TEMPERATURE RISE '-L.

@

®
- H
TG HEATING POWER
SYSTEM SUPPLY
:

*Disconnecting means and overload protection as required

Fig. 4 -~ A18BAC typical heating control circuit.

R TO Y CLOSE ON |||
TEMPERATURE RISE 3
@
Ho .

YO FAN POWER -
MOTOR SUPPLY

* gt
*Disconneciing maans ond overlogd proteciion os

cequired,

Fig. 5 — A18BAC typical ventilating or cooling control circuit.

;TEMP FaLL

RYy CLOSES _|
A8y OPENS [T—f

h

o
| 4N

MEEAT A tmee (P3|
B / & ~ RBYy CLOSES ® ®

DiaL SETTING LOW

Ri-TEMP LO-TEMP

TEMP msa-f -gét SosEs
Fig. 6 - Switch action of the A28AA two-stage control.
RBy, RYy indicate HI-TEMP. RBy, RY, indicate LO-TEMP.D
is the differential between stages.
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® HETEMP ~ ] ‘ o LO- TEMP
D | O
H 8
HEATING POWER & ®
TEM SuPtLY A
“RIMPER "
¢ +¥GH SPEED "
h
SPOT_SWIT TOFAN POWER
VENT FAM OR \—OR menui:sc;:xr MOTOR “[ o sPEED SUPPLY
COOLING SYSTEM '35 )
*isconasching means ond overioad ion a3 o ing meos and overtoad protection os
required. required.
Fig. 7 — An A13BAC In control of Flg. 8 An A28AA shows typical wiring
heating and ventiialing systems. for the control of a two speed ventitaling

fan. When control temperature reeches
the dial setting, the low tempersature
switch starts the fan on lovr speed. f the
space temperature continues o rise, the
high temperature switch supplies power
to the high speed motor winding while
disconnecting the low speed winding.

fi-TEMP--r-———\tD -t O~TEMP
CUUMPER
TC FAN
MOTOR "
L

TO DAMPER 1 POWER
MOTOROR | * SUPPLY

CONO 7§
FAN MOTOR t G

*Disconnecting means and overtosd protection os

requiced.

Fig. 9 — Typical hookup for a two speed
volume fan applicstion. Fan starts when
the temperature reaches the disl setting.
if the tempersture cotitinues to rise, the
damper motor Is energized by the high
temperaturs switch.

CONTR

Controls Group

P.O. Box 423

Milwaukee, W1 53202

HTEMP 3 ‘ LO-TEMP
{""@ ®
lole
®|®
.
o LULUMPER
vsmumns{""'
OR CODLING "
SYSTEM AP
POWER
2 b— S
SYSTEM 5

*Disconneching macns ond oerlood prufecﬁén o
requirad.

Fg. 10 — Typical wiring for & combina-

tion heating and cooling system

autometic chengeover. A temperature

- Increase 1o dizl astting tums off the

heating system when the R-8 low
temperature swltch contacts open. An
incremse of spproximately 3F (1.7C)
turns on the fan or cooling system
through the R-Y contxcts of the high
temperature awitch.

NSON
S

507 E. Michigan Street

HI-TEMP A -LO-TEMP
@
CIUMPER
10 {
IST STAGE
HEATING H,o,
POWER
ZNDTSOTAGE supPLY
HEATING { &—

G
*Oisconnedting means and overiond peotection os
raquired,

Fig. 11— Typlcal hookup for two stage
heating. On & temperature drop to dial
saotting the firat atage heating turns on.
it the temperature continues to drop
about 3F (L.7C") the second heating

stage turns on.

Published in U.S A.
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Instaliation Instructions
Issue Date January 9, 2003

A19PRC Type Temperature Controls
with NEMA 4X Raintight Enclosures

Application

IMPORTANT: The A1SPRC Type Temperature
Controls are intended to control equipment under
normal operating conditions. Where failure or
malfunction of an A19PRC control could lead to an
abnormal operating condition that could cause
personal injury or damage to the equipment or other
property, other devices (limit or safety controls) or
systems (alarm or supervisory} intended to wamn of
or protect against failure or malfunction of the
A18PRC control must be incorporated into and
maintained as part of the control system.

The A19PRC type electromechanical temperature
controls are designed for use in many agricultural
applications. The A19PRC controls have rugged
Noryl® plastic enclosures and are UL Listed as

NEMA Type 4X and for use in National Electrical Code
(NEC) Article 547 Agricultural Environments
(ANSI/NFPA 70). See Figure 1 and Technical
Specifications.

The adjustable A19PRC type temperature controls
have O-ring sealed external setpoint adjustment knobs
and range scales with oversized markings for easy
readability in low light. The exposed portion of the
liquid expansion sensing elements has been tested
per Article 547 of the NEC.

IMPORTANT: Do not dent, bend, uncaoil, or
otherwise alter the position of the sensing element
{coil) mounted on the base of the A19PRC type
controls. Damaging the sensing element (coif) may
change the control calibration and voids any
warranties on the control.

Operation

When the temperature at the sensing element rises {o
the setpoint (dial setting), the switch betweenRand Y
closes, and the switch between R and B opens on
Single Pole, Double Throw (SPDT) models. See
Figures 2, 3, and 4.

Installation
Dimensions
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Figure 1: Dimensions for A19PRC Temperature
Controls with NEMA 4X Enclosures, in/mm

Mounting

Mount the temperature control on a wail where itis
exposed to the average temperature of the controlled
space. Do not mount where it may be affected by
unusual heat or cold, such as directly over an animal
stall or in sunlight. Avoid locations near a door,
window, or other sources of non-ambient air drafts. Do
not mount on an outside wall or where temperature at
the bulb (coif) exceeds 140°F (60°C).

- Mount the temperature control to a flat surface with

screws through the holes in the mounting ears on the
back of the case. See Figure 1.

© 2003 Johnson Controls, inc,
Part No. 996-551, Rev. A
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Wiring

A WARNING: Risk of Electrical Shock.
To avoid the risk of electrical shock, disconnect all
power sources to the control before wiring any
connections. More than one disconnect may be
required to completely de-energize the control and

equipment.

IMPORTANT: All wiring must conform to alt
local, national and regional regulations. Use copper
conductors only for all wire connections.

IMPORTANT: Do not use A19 temperature
controls on applications where the electrical load
across the control's switch may exceed the electrical
ratings shown on the temperature control’s label.

IMPORTANT: Use only the terminal screws

furnished with the switch. Using other screws in the
switch voids the warranty, may damage the switch,
and cause problems in making secure connections.

There are three 1/2 in. (Trade-size) conduit knockouts
on the A18PRC NEMA 4X enclosure. To make wiring
connections, proceed as follows:

1. Loosen the four cover screws and remove the
cover and knob assembly. The knob is secured in
the cover and must not be removed. Do not
damage the O-ring seal.

2. Select the knockout to be removed. Place a
screwdriver blade on the knockout near the edge.
Apply a sharp blow to the screwdriver handie to
loosen the knockout.

Note: For watertight connection to rigid conduit,
connect an approved watertight conduit fitting to the
conduit first, and then connect the fitting to the
A19P control enclosure.

3. Insert wire through conduit opening.

4. Make wiring connections to the screw terminals.
See Figures 2, 3, and 4.

5. Ensure that the O-ring seal is properly seated.
Replace cover and knob assembly. Check the
alignment of the range adjustment knob.

L1
Load
L2
®
RioBopenson
ternperature rise.

®

A19 Temperature
Control

Figure 2: Typical Wiring for Heating Applications

L1
Load
L2

RtoY closes on
temperature rise.

@

A19 Temperature
Control

Figure 3: Typical Witing for Cooling Applications

User Supplied SPDT Switch
or Switching Thermostat :-~~£~: Load
L

? Heating
Load

R to B opens and
RtoY doses on
temperature rise.

o

A19 Temperature
Control

Figure 4: Typical Wiring for Combination Heating
and Cooling Applications

2 A19PRC Type Temperature Controls with NEMA 4X Raintight Enciosures Installation Instructions




Setup and Adjustments

Tumn the knob on the front of the temperature control
to change the control temperature setpoint.

Checkout

Before leaving the installation, observe at least three
complete operating cycles of the controlled equipment

to ensure that all components are functioning correctly.

Follow the guidelines below to check for proper
A19PRC temperature control operation.

For Heating applications: turn the dial clockwise to a
setpoint greater than the space temperature, and the
heating system should cycle on. Tum the dial
counterclockwise to a setpoint less than the space
temperature, and the heating system shouid cycle off.

For Cooling or Ventitating applications: tum the dial
clockwise to a setpoint greater than the space
temperature, and the ventilating or cooling system
should cycle off. Tumn the dial counterclockwise to a
setpoint less than the space temperature, and the
ventilating or cooling system should cycle on.

If the temperature control does not operate in the
manner described above, check the wiring for short
circuits and tightness of wiring connections.

Repairs and Replacement

The A18PRC controls are not field reparable; do not
attempt to repair a control that is not functioning
properly. Contact your Johnson Contols/PENN sales
representative or authorized distributor for a
replacement control.

A19PRC Type Temperature Controls with NEMA 4X Raintight Enclosures Installation Instructions 3




Technical Specifications
Product A19PRC Type Temperature Controls with NEMA 4X Raintight Enclosures
Switch Contact Ratings  Applied VAC 24 120 208 240 277 600

Motor, Full Load Amperes - 16 9.2 8 - -
Motor, Locked Rotor Amperes - 96 §6.2 48 - -
Non-inductive, SPST Amperes - 22 22 22 22 -
Nen-inductive, SPDT Amperes - 16 16 16 16 -
Pilot Duty Volt-Amperes 125 125 125 125 125 125
Ambient Operating -26 to 140°F; (-32 to 60°C)
Conditions
Ambient Storage 40 to 140°F; (40 to 60°C)
Conditions

Shipping Weight 1.2 1b (0.54 kg)

Agency Listings UL Listed; File E6688, CCN XAPX (US) and XAPX7 (Canada)
UL Uisted as Type 4X and for NEC Article 547 Agricuftural Environments

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these
specifications, contact Johnson Controls Application Engineering at 1-800-275-5676. Johnsan Controls, inc. shall not be liabie for
damages resulfing from misapplication or misuse of its products

NSON
CONTRELS

Controis Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, WI 53201
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A19QSC Type Temperature Controls with NEMA 4X

Raintight Enclosures
Installation Instructions

Part No. 24-7664-2667, Rev. —
Issued August 23, 2006

Application Requirements

IMPORTANT: The A19QSC Type Temperature
Controls are intended to control equipment under
normal operating conditions. Where failure or
maifunction of an A19QSC control could lead to an
abnormal operating condition that could cause
personal injury or damage to the equipment or other
property, other devices (limit or safety controls) or
systems (alarm or supervisory) intended to wam of
or protect against failure or malfunction of an
A18QSC control must be incorporated into and
maintained as part of the control system.

The A19QSC type electromechanical temperature
controls are designed for use in many agricultural
applications. For installations that require National
Electrical Code (NEC) Article 547 compliance, use a
series A19P or T19P control. The A18QSC controls
have rugged Noryl plastic enclosures and are

UL Listed as Type 4X. See Figure 1 and the Technical
Specifications section for additional information.

The adjustable A19QSC type temperature controls
have internal setpoint adjustment dials and range
scales.

IMPORTANT: Do not dent, bend, or otherwise alter
the sensing element bulb of the A19QSC controls.
Damaging the sensing element bulb may change
the control calibration and voids any warranties on
the control.

Dimensions

1
(@4

I

3x 1/2° Conduit
Knockout

1.07—t—>
{27)
A 125 A t
(44) -
1.26—
(32)
6.10
e (154)
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(144)
% 2y Y L

C 0.06 (1.5) OD, Length Varies by Model 3

TS S B

Figure 1: Dimensions for A19QSC Temperature
Controls with NEMA 4X Enclosures, in. {mm)

Mounting

Mount the temperature control to a flat surface with
screws through the holes in the mounting ears on the
back of the case. See Figure 1.

Do not mount on an outside wall or where the
temperature at the enclosure exceeds 140°F (60°C).

HNSON
CONTRELS

A18QSC Type Temperature Controls with NEMA 4X Raintight Enclosures 1
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Wiring

WARNING: Risk of Electric Shock.

A Disconnect each of multiple power
supplies before making electrical
connections. More than one disconnect
may be required to completely
de-energize equipment. Contact with
components carrying hazardous voltage
can cause electric shock and may result
in personal injury or death.

IMPORTANT: All wiring must conform to ail local,
national, and regional regulations. Use copper
conductors only for all wire connections.

IMPORTANT: Do notuse A19 temperature controls
on applications where the electrical load across the
control's switch may exceed the electrical ratings
shown on the temperature control's [abel.

IMPORTANT: Use only the terminal screws
furnished with the switch. Using other screws in the
switch voids the warranty, may damage the switch,
and can cause problems with making secure
connections.

There are three 1/2 in. (trade-size) conduit knockouts
on the A19QSC NEMA 4X enclosure. To make wiring
connections, proceed as follows:

1. Loosen the four cover screws and remove the
cover. Do not damage the O-ring seal.

2. Select the knockout to be removed. Place a
screwdriver blade on the knockout near the edge.
Apply a sharp blow to the screwdriver handle to
loosen the knockout.

3. For watertight connection to rigid conduit, connect
an approved watertight conduit fitling to the conduit
first, and then connect the fitting to the A19QC
control enclosure.

4. Insert wire through conduit opening.

5. Make wiring connections to the screw terminals.
See Figure 2, Figure 3, and Figure 4.

6. Verify the O-ring seal is properly seated.
7. Replace the cover.

Lt
Load
L2

®
RtoBopenson
5 9 temperature rise.

A19 Temperature
Control

1 0_me

Figure 2: Typical Wiring for Heating Applications

1
Cooling
Load
L2
RtoY closes on
temperature rise.
®-

A18 Temperature
Control

NGl we

Figure 3: Typical Wiring for Cooling Applications

User Supplied SPOT Switch Cooling
or Switching Thermaostat .- 3-. Load

—

R to B opens and
Rto Y closes on
temperature rise.

®eed

A18 Temperature
Control

NGBy o

Figure 4: Typical Wiring for Combination Heating
and Cooling Applications
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Setup and Adjustments 2. Turn the dial counterclockwise to a setpoint less

Tum the knob inside the temperature control to change than» the sensed temperature and the ventilating or
the control temperature setpoint. cooling system should cycle on.

If the temperature does not operate in the manner
described previously, check the wiring and tightness of
wiring connections.

Before leaving the installation, observe at least three
complete operating cycles of the controlied equipment
to ensure that all components are functioning correctly.

Follow the Operation guidelines to check for proper Operation

A18QSC temperature control operation. When the temperature at the sensing element rises to

the setpaint (dial setting), the switch between Rand Y

closes and the switch between R and B opens on

1. Tum the dial clockwise to a setpoint greater than SPDT models. See Figure 2, Figure 3, and Figure 4.
the sensed temperature. The heating system Repair Information

should cycle on.

If the A13QSC type electromechanical temperature
control fails to operate within its specifications, replace
the unit. For a replacement A18QSC control, contact
the nearest Johnson Controls/PENN® representative.

For heating applications:

2. Tum the dial counterclockwise to a setpoint less
than the sensed temperature and the heating
system should cycle off.

For cooling or ventilating applications:

1. Turn the dial clockwise to a setpoint greater than
the sensed temperature and the ventilating or
cooling system should cycle off.

Technical Specifications
A19QSC Type Temperature Controls with NEMA 4X Raintight Enciosures

Switch Contact Ratings Applied VAC 24 120 | 208 | 240 | 277 | 600
Motor, Full Load Amperes - 16 | 8.2 12 |- -
Motor, Locked Rotor Amperes - 96 |552 |72 |- -
Non-inductive, Single-Pole, Single-Throw - 22 122 22 122 -
(SPST) Amperes
Non-inductive, Single-Pole, Double-Throw - 16 |16 6 {16 |-
(SPDT) Amperes
Pilot Duty Volt-Amperes 125 | 125 1 125 | 126 | 125 | 125

Ambient Operating Conditions | -26 to 140°F (-32 to 60°C)
Ambient Storage Conditions -40 to 140°F (-40 t0 60°C)

Shipping Weight 1.2 b (0.54 kg)
Compliance UL Listed; File £E6688, CCN XAPX (US) and XAPX7 (Canada)
UL Listed as Type 4X

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these
specifications, consult Johnson Controls Application Engineering at (800) 275-5676. Johnson Conlrofs, inc. shall not be liable for damages
resulting from misapplication or misuse of its products.

JEHNSON
CONTRELS
Controls Group
507 E. Michigan Street All other marks herein are the marks of their respective owners.
Milwaukee, WI 53202 © 2008 Johnson Controls, Inc.
A19QSC Type Temperature Controls with NEMA 4X Raintight Enclosures Installation Instructions 3
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A19 Series

Fan or Cutout Control (Liquid Expansion Bulb)

Description

Wide range temperature control with

adjustable dial stops and mounting flange.

Features

« liquid charged element for fast response

* may be mounted in any position

Selection Chart

A18 Series Fan or Cutout Control (Liquid Expansion Bulb)

Applications

This control is designed for low or line voltage
applications including warm air or furnace fan
conirol.

A19EBA, A19EBB, A19EBC

A19EDB

{A1SEDB not for use as limit control)

Code Application Switch “TRange °F DI E-{C°) Adj. Stop°F {°C}) . |Bulb _ |Max.Bulb

Number o Action €G- Wi T JMax  |[Min  [Max jLength Temp °F {°C)

[AT9EBA-1C Furnace Fan Cicse High 5010 250 g 3% 145 250 Ein 383
Controt SPST (1010 121) (5 (20) 63) (121) (143)

AT9EBB-1C Warm Arr Open High 100 10 350 ) 3% 240 350 Bin, 375

SPST (3810 177} {5) (20) (116) (177 191)

AT1SEBCAC Counter-Fiow SPOT 100 to 350 § 36 240 350 &in. 375
Warm Air Fumace (3810 177) G {20) (116) (177) (191)

A1EDB-1C! Wam Air Open High 100 to 350 Manuai Reset 240 350 6in 375
With Lock Out SPST (3810 177) (118) (177 {191)

1. A18EDB-1 not for use as a limit control.

Replacement Parts

Code Number - | Description

WRZSA-MSR Visitde scale cover

Technical Specifications

Electrical Ratings

Motor Ratings VAC - l120 . ;208 {240 PTI

A1SEBA, A19ERB

AC fFull Load A 160 ¥ 80 -

AC Locked Rotor A 360 582 480 -

AC Non-ind_ A 22.0 220 220 220

Piot Duty~125 VA, 24 to 600 VAC

A13EBC

AC Full Load A 6.0 92 80 -

AC Locked Rotor A 860 552 480 -

AC Non-ind A 160 16.0 160 160

Pilol Duty—125 VA, 24 10 600 VAC

A19EDB

AC Full Load A 16.0 32 80 -

AC Locked Rotor A 96.0 552 480 -

AC Non-ind, A 220 220 220 16.0

Pilot Duty—125 VA, 24 10 600 VAC

The performance specifications are nominal and conform 1o acceptabile industry standards. For applications a1 conditions beyond these specifications, consull the local Johnson Controls offce
Johnsor: Controts. inc. shall not be habie for damages resulting from misappication or misuse of #s products © 2008 Johnson Controls, Inc.
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A19

Flange Mounted Duct Thermostat

Description
This is a wide-range temperature control with

a special air coil sensing element and an
adjustable mounting flange.

Features

= SPDT snap-action switch

« unaffected by barometric pressure or
cross- ambient temperatures

+ flat flange mounting with the coil element
permits positioning the sensing bulb in the
appropriate portion of the air stream

Applications

These duct thermostats are used on rooftop
units, make-up heaters, duct heaters, and air
handling systems of all types.

Technical Specifications
Electrical Ratings

[Motor Ratings VAG |120 1208|240
AC Full Load A €0 34 30

AC Locked Rotor A 36.0 20.4 180
Non-Inductive 10 A, 12010 277 VAC

Pilot Duty — 125 VA, 24 10 277 VAC

10of1

) A19EAF

Selection Charts

A18 Flanige Mounted Duct Thermostat _

Code ' |Switch |Range DT Maximum Bulb

Number -~ jAction °F {°C}) Fo{C} Temperature °F (°C)

A1SEAF.1C SPCT £D 0 130 (15 10 54) 2{t 1 200 (93)

A19EAF-2C SPDT 30to 110 (-110 43) 2(1.1) 140 (60)

B_epiacement Parts .

Code Number Description

CVR28A-618R Visibie scale cover
The performance specificatons are nomina and corfom to ndustry Foc ap 1s at condeions beyond these specifications, consutt the jocai Johnson Controts office.
Johrson Controls, inc. shall not be Lable for demages resultmg from misapplcaton of misuse of #s products & 2008 Johnson Controts, inc www_johnsoncontrols.com
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Cantrols
A19 Series
Hot Water Temperature Control (Well Inmersion)

Description

This is a universal replacement control for open high or SPDT
applications. The control is furnished with a weli assembly for 1/2 inch
tapping.

Features

- liguid-filled element provides rapid response to temperature change
- adjustabie differential

« universal replacement

Applications

This operating control is ideal for hot water boilers.

A18ABC-11
A19ABC-12
Selection Charts
A18 Series Hot Water Temperature Control (Well immersion} -
Code : - < |Application Switch - - . -{Range ’ Diff Welt Conn. Range Max. Buib Temp.
Number T Action F{C) - F*(C°) Size-NPT Adjuster |*F(°C)
A18ABC-11C | Open High (R-E) SPDT 100 to 24C 5 to 28 2 Converibie | 250 (124)
AJSABC.12¢ | Open Low (RY) (3810 116; (1013 T3 in 8 R Cap 250 (143)
A18ADB-2C High Temp. Lockout  [SPST 100 to 240 Manual Reset s, Kneh 250 {121)
Open Highwith  [(38 to 116) (locks out high)
Lockout
Replacement Parts
Code Number Description -
[ CVR2BA617R Conceaied adjustment cover
CVRZ8A-61BR Visible scale cover
KNB20A-602R Knaob Kit
Technical Specifications
Electrical Ratings
Motor Ratings VAC 120 i © 1240
AC Fulf Load A 10.C £ 0
AC Locked Rotor A 60.0 36.0
Pilot Duty~125 VA, 24 to 800 VAC

The performance specfications are nominal and conform ta accaptable industry standards. For applications at condtions beyond these specfications, consult the local Jahnson Corerols office.
Johnson Controls, Inc. shail not be tiable for damages reswulting from misapplication or misuse of its progucts. € 2009 Johnson Cantrats, inc www_ johnsoncontrols.com
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A19 Series

Special Purpose Thermostat (Rubber-Coated Bulb and Capillary)

Description

This thermostat's rubber-coated bulb is
designed for direct immersion.

Technical Specifications

Maximum bulb temperature is 140°F (60°C).

Electrical Ratings

A19AAF 4

Motor Ratings VAC {120 {208 1240
Features AC Full Load A €0 3.4 3.0
The rubber-coated bulb and capillary provide AC Locked Rotor A 30 1204 150
corrosion resistance. Nominducive or oA

: s Resistance Load A 12016 277 VAC
Applications {not lamp loads)
This control is designed for use in cooling Pilot Duty - 125 VA, 24 to 277 VAC
towers,
Selection Charts
A19 Series §Pemal Purpose Thermostat (Rubber-Coated Bulb and Capillary)
Code .~ "1Switch - Range . |Diff . , Bulb and Range Max. Bulb
Number ~ojAction [°F{°C) [F°{C%) Capillary Adjuster |Temp. °F (°C)
A18AAF4C {SPDT 40 to 80 172 (C.8) 3% in x 53/ in. |Screwdnver {140 (80}
{41032 Rubber-coated  |slot
61 Cap.
Replacement Parts —
Code Number =~ Description
[CVR2BA-617R Cancealed adjustment cover
CVR28A-616R Visible scale cover
KNB20A-602R Knob Kit
The pesformance specifications are nomina! and corform 1o acceptable ndustry standards. For ap s &t ions b d thase

JSohnson Controls, Inc. shall not be liabie for damages resuiting from misapplication or msuse of its products. em.iomsoncmots e

iors, consult the ioca! Johnson Controts office

1of1
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Show Details

N50-2 Tech meeting, B7F3 South Team room
Thu 02/41/2010 9:00 AM - 10:00 AM (Repeats)

Attendance is required for Douglas J Hoeffe!
Chair: Alan Bronikowski/CORP{Johnson_Controls

No Location information

Douglas J Hoeffel/NA/Johnson_Controls@Johnson_Controls, Eric A

Required: Beales/EXT/Johnson_Controls@Johnson_Controls
Repeats: This entry repeats
& View Dates
Description

Discuss software technical issues on the N50-2 project

Personal Notes,
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A19 Series

Thermostat for Crop Drying

Description

The A19 Series are single-stage temperature

controls that incorporate liquid-filled sensing

Features

~  designed for high temperature applications
+ narrow (2F* fixed) or wide adjustable

elements. differentials
Applications
Technical Specifications Crop drying thermostal energizes gas valve to
The maximum bulb temperatyre for the maintain temperature.
A1SAAE-3 is 200°F (83°C) and for the
A19ABB-2 is 240°F (118°C).
Electrical Rating 120 VAC
Motor Ratings VAC 7 17120 I 208 3 240
AY9AAE-3 ATSAAE-3
AC Fuliload A 8.0 3.4 30
AC Locked Rotor A 360 [204 |180 N
NomTnducive or WK Selection Chart
Resistance Load A 12010 277 VAC Code Switch {Range Diff Bulb and Range Max. Bulb Temp
{Not Lamp Loads) Number . jAction [°F {(°C} L) Capillary Adjuster |°F {*C}
Pilot Duty - 125 VA, 24 1o 277 VAC AISARESC (SPS1 (BL B0 |2 (3. T x1 441 Kook 260
A19ABE-2 Open |(271082) |Fixex Copper<oitled | Ext Scale {{93)
High 10 R Cap.
AC Ful Load A 199 i AiSABB.2C | GPST |5010200 |Bto24 0.280 1 Knab 240 (116)
413 8 {s] o .. in, e}
AC Locked Rotor A 500 - |0 Open (100083 {013 |x212in Ext Scale
Pilol Duty - 125 VA, 24 o 600 VAC High Adjustable |10 ff Cap.

The

perfarmance are naminal and conform to acceptabie industry standards. For applications at conditons beyond these specifications, consult
Johnson Controls, inc. shall not be lisbie tor damages resuiting rom misappheation or m)

1 of1

isuse of #s products. € 2008 Johnson Conirals. inc
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installation Instructions A19ANC/ANF/APC
Issue Date 0303

@Nrﬁ@fsNSONM

A19ANC, A19ANF, A1SAPC
NEMA Type 3R Thermostats
Application Features
The A19ANC, A18ANF and » Rainproof gasketed
A1SAPC thermostats are enclosure is U L. Listed for
designed for a variety of outdoor use.

applications where rainproof
enclosures are necessary or
desirable.

IMPORTANT: The A19 Series
thermostats are intended to
control equipment under
normal operating conditions.
Where failure or malfunction
of an A19 thermostat could
lead to an abnormal
operating condition that
could cause personal injury
or damage to the equipment
or other properly, other
devices (limit or safety
controls) or systems (alarm
or supervisory) intended to
warn of or protect against
failure or malfunction of the
A19 thermostat must be
incorporated into and
maintained as part of the
control system.

Specifications

* Liquid-filled element is
unaffected by barometric
pressure and cross-ambient
temperatures.

» Dependable field proven,
snap-acting switch is rated
for inductive or resistance
loads (See Electrical Ratings
table).

« Wide choice of range
options.

+ Simple strain-free mounting
on three rubber cushioned
mounting feet.

« High temperature dial stop.

+ Copper bulb well available.

General Description

The thermostats have an
enclosed SPDT switch. The red
terminal is common.

A18ANC  SPDT Switch Action, Standard Differential (Fixed)

Type Number  A19ANF  SPDT Switch Acion, Ciose Differential (Fixed)

A18APC  SPDT Switch Action, Standard Differential (Adjustable)

Range, Maximum

Temperature and See Selection Chart

Differential*

Capiliary 062" {1.6 mm) 0.D. Standand Length is 10' (3 m)
Enclosure Rainproof with Gasketed Cover (NEMA 3R)
Finish U L. Listed Outdoor Gray Enamel

Material 062" (1.6 mm) Cokd Drawn Steel

Switch Snap-Acting Cortacts in Dust Protected Enclosure
Conduit Opening Welded %" Female Connector

Wiring Connections Screw Type Terminals

Mounting Three Rubber Cushioned Mounting Feet
Shipping Weight 23Lb{1.0kg)

*Differential is based on direct bulb immersion in iquid at 1F° (0.6C°) per minute rate of change.

Fig. 1 — interior of an A19ANC

thermostat.
Yellow
Red to Yellow
fh Closes on
N Temperature
® Increase
Blue
Red to Blue
Opens on
Red Temperature
(Common) | Increase

Fig. 2 - Designations and
Switch Action

The red to blue terminals open
on a temperature increase (See
Fig. 2).

Simultaneously, the circuit
between red and yellow closes.

The thermostats have an
adjustable high temperature
stop. A special wrench

(Part 836-61) required to adjust
the keyed stop is provided with
each thermostat.

The A18ANC and A19ANF
thermostats have a fixed
differential.

The A19APC thermostat has a
lever for adjustment of the
differential between minimum
and maximum values (See
Product Selection Chart).

© 2003 Johason Controls, inc.
Part No. 3530, Rev. H




Optional Constructions
Sensing Elements

See Product Selection Chart for
standard capillary lengths. Other
lengths are available. Contact a
Johnson Controls
representative.

Bulb Well

Copper bulb wells with 1/2 in.
NPT brass connectors are sold
separately. See Product
Selection Chart for ordering
information. For special
applications requiring a
connector made with a different
metal, contact a Johnson
Controls representative for
availability.

{nstaliation

A WARNING: Risk of
electrical shock.

A CAUTION: Risk of
equipment damage.
Disconnect power supply
before wiring connections
are made 1o avoid damage
to the equipment.

Note: Use terminal screws
furnished (8-32 x 1/4 in. binder
head). Do not substitute screws
of a different size. Make all
wiring connections using copper
conductors only, and in
accordance with the local,
national, and regional
regulations.

Indoars, mount the thermostat in
any position by means of three
mounting feet. When the
thermostat will be exposed
directly to the autdoor weather,
mount the thermaostat with the
electrical conduit, capillary
fittings, and drain hole facing
downward as illustrated in Fig. 1.

IMPORTANT: Do not dent or
deform the sensing bulb of
this control. A dent or
deformation will change the
calibration and cause the
control to cycle at a
temperature lower than the
dial setting.

Where the capillary is exposed
and subject to possible
mechanical damage some
means of protection should be
provided. The capillary outlet is
designed to permit the capillary
to be run through 1/2 in. thin wall
or flexible conduit. Remove the
capillary outlet seal nut. (See
Fig. 4.) Push the butb and
capillary through a conduit
coupling or suitable hose fitting
and on through the conduit or
hose. By tightening the coupling
to the 1/2 in. female capillary
outlet fitting, the seal around the
capillary will be maintained and
the conduit or hose will be rigidly

Disconnect power supply Ambient rating (not bulb attached to the enclosure.
before wiring connections maximums) 140°F (60°C). .
are made to avoid passible o Adjustments
electrical shock. XW"’" e scRew
j T sosere A virinG: risk of
) electrical shock. To avoid
e the risk of electrical shock,
3% B I e disconnect the power
m:!‘ . A . supply before making any
WELIUBOR ?ﬁix % adjustments to avoid
WELIBA-60R “zﬁm . possible electrical shock.
Fig. 3 - Bulb well dimensions
Product Selection Chart
Product Range Differential Maximum Allowable  Capillary Length  Bulb Size Bulb Well
Number °F (°C) Fe {C°) Temp °F {°C) Ft. {m) {if required)
A19ANC-1 0to 150 5 190 10 0.290x2 %" WEL11A601R
(-18t066) (2.8) (88) 3
A18ANC-2 10010250 6 290 10 0.280x2 %" WEL11A601R
(38to121) (3.3 {143) (3)
A19ANC3 2001035 5 390 10 0.366x2 %" WEL16A-601R
(83t 177) (2.8) (199) 3)
A1SANF3 201090 2 130 10 0366x258"  WELI6AS0IR
(67t032) (1.1) (54) 3)
A19APC-1  20t0 90 35t0 14 140 6 0.375x 5 WEL14A-603R
(671032) (1.9t078) (60) (1.8)

2 A1SANC/A1SANF/A1SAPC Installation Instructions




RUBBER
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CAPILLARY
OUTLET
WITHOUT
ARMOR AS
SUPPLEED

3/4"/! l ! ] vz
WIRING

e
OPENING PROTECTION FOR

CAPILLARY

APPULIED IN FIELD

e D

Fig. 4 - Typical installation where capillary protection is required

To change the temperature Adjustable Maximurn Setpoint
setpoint, remove the cover, and Stop
rotate the dial to the desired i
setpoint with a screwdriver. To change the stop setting,
Replace cover, and verify that loosen the two screws in the dial
gasket is sealed. piate with the wrench included
with the control. Tum the dial so
Adjustable Differential ggt i(::IOinter indicates the stop
{A19APC only) 9

Move the stop (located behind
the dial plate) against the stop
bracket. Tighten screws to lock
the stop in position.

Models with adjustable
differential are factory set at
minimum differential. To adjust,
move the lever between
maximum and minimum.

Electrical Ratings

A18ANC, AT1SAPC

Voitage, AC Only 120 208 240 277
Full Load Amps 16.0 8.2 8.0 —
Locked Rotor Amps. 96.0 552 480 -
Non.  'Whenconnected — 220 220 220 220
ey

Armnps. connected —

SFOT 16.0 92 8.0 6.9
Pilot Duty — 125 YA, 24/600 VAC

A19ANF

Voltage, AC Only 120 208 240 b4
Full Load Amps. 6.0 3.4 30 -
Locked Rotor Amps. 360 20.4 180 —
Non-Inductive Amps. 10,0 10.0 100 100

Piiot Duty — 125 VA, 24/277 VAC

High cutout stop can be set
between 55F° (31C°) above the
bottom of the range and the top
of the range. Example: The high
temperature stop can be set
between 255 to 350°F (124 to
277°C) on a control with a range
of 200 to 350°F (33 to 177°C).

Checkout Procedure

Before leaving the instatiation.
cbserve at least three complete
operating cycles to be sure that
all components are functioning
correctly.

Repairs and Replacement

Field repairs must not be made
except for replacement of the
bulb well and cover. For a
replacement thermostat, bulb
well, or cover, contact the
nearest Johnson Controls
distributor.

ATSANC/AT9ANF/A1SAPC installation Instructions 3
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A19E Series Warm Air Fan and Duct Controls

Low or Line Voltage

Application

These controls are for use on
warm air furnaces, ventilating

systems, air conditioners, reverse
flow heating plants, and to control

» Duct temperature cutout

control for ventilating system,

air conditioner or reverse
flow heating plant, duct or
plenum mounting. Must be
manually reset after cutout.

fan operation. They can be used

on the following applications:

» Fan control to open the
blower circuit when
temperature is too low to
circulate warm air. The fan
control tums on the blower

after the air has been heated

to a suitable temperature.

The blower continues ta run

until the air temperature
drops to a predetermined
level.

« Duct temperature control to

sense the temperature in the

furnace plenum or duct and
operate the heating unit.

All Series A18 controls are
designed for use only as
operating controls. Where an
operating contro! failure

would result in personal injury

and/or loss of property, it is
the responsibility of the
installer to add devices
{safety, limit controls) or
systems {alarm, supervisory
systems) that protect against,
or warn of control fallure.

Features

+ Dependability . . . snap-
acting, dust protected switch
and the liquid filled sensing
element are field proven.

Specifications
Fan Control, Contacts Oper: On Temperatire
A19EBA Decroase
A19EBS Duct Temperature Control, Contacts Open On
Type Tarperatire Rise
Number A19EBC Duct T Control, SPODT Contacts
Red to Biue Circuit Opens On Temperakine Rise
A19EDB Duct Temperature Cutout Control, Manual Resat
Contacts Open On Temperature Rise
A19EBA 50 t0 250°F (1010 121°C)
Range A19EBS, A19EBC, .
A19EDS 100 1o 350°F (38 to 177°C)
Ditferentiat
(Adjustable) 9 10 36F" (5 to 20C")
Maximum 50 to 250°F 290°F (143°C)
s 100 10 350 I7SF(181°C)
Material Case LOB2™ (1.6 rryn) Cold Rolled Steel
Cover -028" (0.7 mim) Cold Rolled Stee!
Finish Gray Baked Enamel
Switch Snap-Acting Contacts in Dust Protected
: Enclosure
Terminal Screws No. 8-32 x 1/4" Bindar Head With Cup Washer
Conduk Opening 778" (22 mm) Diameter Hole For 1/2° Conddit
Shipping Individual Pack _ 1.51b (0.7 kg) )
_Weight Overpackof18 20K (18kg)
Mounting Flat Flange

Fig. 1 -~ A19 Warm Air Control.

« Special coil element has high
surface tc mass ratio for fast
response.

+ “Repeat” accuracy is
unaffected by barometric
pressure and cross ambient
temperature problems.

« “Trip-free” manual reset. . .
reset must be pressed and
released before operation
will resume.

Contacts cannot be biocked in
the closed position.

SFFERENTIAL
STALT FLATE

“DIFFERENTIAL
ADRISTING LEVER

Fig. 2 — A19 Control with cover
removed showing differential
adjusting lever and scale.

© 1988 Johnson Controls, Inc.
Code No. LIT-125075




General Description

These controls have adjustable
differentials. Knob range
adjustment and visible scale are
standard. The controls have
flange mounting that gives a
choice of insertion depths, This
makes it possible to position the
element in the best location for
sensing temperature changes.
The element support bracket
provides a firm support for the
element.

Models that have lockout have a
“trip-free” manual reset.

The adjustable differential
models have an internal scale
plate with multiplier. For
example, when the minimum
differential is 9°F (5°C),

then X2 is 18°F (10°C), X3 is
27°F (15°C}) and X4 is 36°F
{20°C) which is the maximum
differential. To adjust, move the
lever to the differential required.

Conceated Cutout Stop

The cutout stops are field
adjustable. Available stop
seltings are:

50 to 250°F Range — Stop
settings are 250, 205, 195, 180,
185, 155 and 145°F (10to
120°C Range - Stop settings
are 121, 96, 91, 82, 74, 68 and
63°C).

100 to 350°F Range - Stop
settings are 350, 305, 295, 280,
265, 255 and 240°F (3810
177°C Range — Stop settings
are 177, 152, 146, 138, 129, 124
and 116°C).

CUTOUT STOP BRACKET
WITH ‘SLOT AND SCREW -

Fig. 3 — The controls have s screw
type cutout siop. The stop screw must
be locsened and moved to the siop
satting desired. Tighten the screw
after setting Is made,

Ordering Information

1.

To order, specify Product
Number if available.

Where Product Number is
not available, specify Type
Number and the range.

Fixed cutout stop, if
required. Specify cutout
setting required.

Electrical Ratings
Volts, AC ‘ 120 208 240 277 Repairs and Repiacement

Full Load Amp 160 92 8.0 — . .

Locked Rotor Arp 865 553 Y poy Field repairs must not be made.

Noninductive o SPST 220 22, ° pes For a replacement control, contact

Fesistance Load Amp ° 2 2 the nearest Johnson Controls
_{Not Lamp Load) 80T 160 160 180 160 wholesaler.

Pllot Duty — 125 VA, 24/600 VAC
mmm 16 Amp Non-indhuctive rating at 277 VAC, SPST.
2 MDUNTING HOLES Z2 Dia. .
]
{FOR #® SCREWS) R —% —t

I

2 ;Rj"“”

- - B
B . 4
© i | W=
1 P O ¥
ok | -
-o-,-— - Dimensions -
N @ L X F-8~ &
e B g’y |
Farformance specificaions appearing herein are notminal and are subject to

amp@dmmgmesmmm varables.

Controis Group

507 E. Michigan Street
P.0, Box 423
Milwatkee, Wi 53202

UL Guide No. XAPX
File £E6688

Printed in US A
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Johnson ’/)):(‘

Controls
A19
Water Chiller Control (With Locked Cut-Out/Adjustable Cut-In)
Description Applications

Remote bulb temperature control with fimited  Use for water chillers.
set point range, adjustable differential, and

adjustable cut-out. Technical Specifications

Features Maximum bulb temperature is 140°F (60°C). %

+ adjustable cut-out (38 to 47°F) Electrical Ratings

+ wide differential adjustment range Motor Ratings VAC 1120 - 1208 {240 o
AC Fuil Load A 160 (52 {80

Accessories AC Locked Rotor A 960 |552 |48.0

P 3 Nor-inductive or 16.0 8.2 8.0

nmu‘i"::e:t::dig"' FTG13A-600R packing | . ance Load A A19ZBA
) {Not Lamp Loads)
« replacement cover: CVR61A-800R Fiot Duty — 125 VA, 24 10 277 VAT

Selection Chart
Code ~ISwitch Range HF Bulb and Bulb Well No. TRange
Number Action °F{°C) Fe{C} Capillary {order separately) - 1Adjuster
A13ZBAAC SPET 381080 (31027} 51040 41022 BN x3 FBm WELT4ABC2R knob
Close High, Cpen Low Adjustable & & Cap.
The performance specifications are nominal ang corform o plable industry ctis. For applications &t conditions beyond these specifications. consult the kocal Johnson Cortrols office
Johnson Controls, the. $hali not be liable for damages resulling from misapplicstion or misuse of s procucts. £ 2009 Johrson Cantrols, Inc. www johnsoncontrols.com
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Johnson '//)(

Contio’s

A19

Industrial Thermostat (Watertight and Dusttight)

Description

This is a wide range temperature control with
rainproof enclosure, SPDT switch, and 5 F°*
fixed differential.

Features

- rugged steel enclosure
« fiquid filled sensing element (provides
uniform controf)

Applications

Use for refngeration, air conditioning and
heating applications that require a NEMA 4
watertight and dusttight enclosure.

Accessories

Order code number WEL16A-600R bulb well,
if required.

Technical Specifications

Electrical Ratings

Motor Ratings VAC '] 120 ] 208 | 240

AC Full Load A 168 €2 | 80

AC Locked Rotor A 960 | 552 | 480

Non-inductive of 160} 82 &s

Resistance Load A

{Not Lamp Loads}

Pilot Duty — 125 VA, 24 10 800 VAC

A18KNC-1
Selection Chart
Code Switch |Range  |Dif  |Bulband  |Buib Well No. |Range
Number Action [°F (°C}) Fo{C°} | Capillary (order Adjuster
. separately}
A{SKNC-1C | SPOT 05 150 5128) 10.280x23/21n [WELIBABIOR IKncd
(-15t065)  |Fixed 10t Cap.

The performance specifications are nominal and conform to acceptabie mdustry standards. For appications at conditions beyond these specifications, consult the local Johnson Controls office
Johnson Controts, Inc. shali not be kable for damages resutting from misapplication or misuse of its products. & 2002 Johnson Controts, Inc

1 of 1

wwaw.johnsoncontrols.com




Johnson //)):('

Controls

A19

Agricultural / Industrial Thermostat With NEMA 4X Enclosure

Description

The A18PRC is a single stage temperature
control designed for heating and ventilation
applications. It features a raintight enclosure
for use in agricultural and industrial

Applications

Typical applications include controliing
ventilation or heating equipment in animal

confinement or industrial buildings.

applications that require compliance with Technical Specifications
Article 547 ofthe National Electrical Code. The  Efectrical Ratings
A19PRC has a rugged thermoplasﬁc‘ . Motor Ratings VAC | 120 1 208 | 240
enclosure that meets NEMA 4X specifications T oaa ko TN =5
Features AU Locked Rotor A 96.0 552 48.0
« an O-ring sealed set point adjustment knob :::;gdnug {eog, A 22 Amps, 120277 VAC
- exposed portion of the liquid filled sensing  J(Not Lamp Loads) *
elements are p}ated and plastic coated to Pilot Duty — 125 VA, 24 1o 600 VAC
resist damage in corrosive atmospheres T SPST and only one side of SPOT control. A18PRC
SPDT - 18 A, 120 10 277 VAC
Selection Chart
Code Number | Switch Action Range °F {*C) IR F- (C) Bulb and Capiliary Range Adjuster
ATSPRC-1C SPOT 3019 110 (1 10 43} Tioie17108.7) 138 X 2 14 in. Coied Knob

The performance specicabions are nominal and conform ic acceptable industry stanciards For appiications at conditions beyond these specifizations, consult he local Johnson Controis offce.
Johnsan Controls, Inc. shall not be Liable for damages resulting from misapplication or misuse of #s products. © 2009 Johnson Controis, inc

1o0of1

www_johnsancontrois.com




johnson 7))\(;

Controls

A8
Thermostat for Portable Heaters

(Chain Mount and Drop Cord Electrical Connection)

Description Applications
Sturdy compact thermostat designed « on/off control of portable space heaters
especially for temporary installations. «  agriculture
Features Technical Specifications
+ 6-foot extension cord with piggyback style  Electrical Ratings

plug Motor Ratings VAC 120
- NEMA 1 enclosure AC Fullload A 15
+ chain mount AC Locked Rofor A 50
Selection Chart
Code Number |Switch Action ﬁange °F {°C) | Diff F*.{C°} [Max. Balb Temp. °F (C)
A19BAG-1C SPST Open High 351085 3(17; 142 (53)

"No Heat" Pasition (2 to 35) Non-Adj.

A19BAG-1

Tre periormance specfications are nominal and conform 1o acoeptable industryy standands. For appications at condtions beyond tnese specifications, consult the Jocal Johnson Controls offioe
Johnson Controls, knc. shall not be fiabie for gamages resulting from misapphcation or misuse of &5 products € 2009 Jotnson Controls, inc www johnsoncontrols.com
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Johnson //)):(‘

Controls
B
A19 Series
Thermostat for Hazardous Locations
Description Applications
This thermostat provides remote bulb or coiled  These thermostats are designed for use in
bulb sensing for hazardous environments. grain elevators, chemical and powder plants,
mines, oil refineries, and similar sites. For use

Features in Class |, Group D and Class II, Groups E, F,

+ precision enclosed switch and a fiquid-filled 2nd G hazardous locations.

sensing element provides repeat accuracy R T
that is unaffected by barometric pressure Technical Specmcanons

and cross-ambient temperature Electrical Ratings
fluctuations Motor Ratings 120 | 208 | 240 | 277
+ SPDT switch provides open high or close | VAC '
high action for heating or cooling Fuli Load Amp 163 ] 862 | 80 -
« electrical rating permits direct controt of LockedRotorAmp | 960 [ 552 | 480 | -~
most equipment Non-Inductive Amp | 22.0 | 22.0 | 220 | 22.0
Pilot Duty-125 VA, 24 to 600 VAC

A1SAUC
Selection Chart
Code Switch |Range Diff Bulb and Bulb Well Range  |Maximum Bulb |
Number Action F{°C} [ (o4 Capillary {if Required) Adjuster |{Temp. °F {*C}
A1SAUCAC  |SPDT 30 50(a4 1 10) 15 2.8) 378 i x 41116 .. 6 R Cap | WEL14A-GLZR  JKnot 145 (63)
ATSAUCZC 2010 80 (7 to 27) 3972 (1.9) 3/81n. x4-31/32 in,, 6 . Cap. | WEL14A603R 140 (60)
A1SAUC-3C Oto 150 (-181066) |6 (3) 290x 212, 10K Cap WEL18A-600R 180 (88)
ATSAUCA4C 100 to 250 (38 to 121) |6 (3) 290x 2-3/6 m, 10M Cap. | WEL 16A-600R 250 (143)
A19BUC-2C 2010 80 (-7 10 27) 3172 (1.8) Coiled - 140 (60)

The performance specifications are nomnal and cordorm 1o acceptable ndustry standards. For apphications at conditions beyond these specifications, consult the jocat Johnson Cortrols office
Johnson Controls, Inc. shall not be kable for damages resulting from misapplication or misuse of gs procucts § 200¢ Jobnson Controls, Inc www. johnsoncontrois.com

1 o0f1
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Johnson 4/)\(‘

Controls

A19

Temperature Control with Rainproof Enclosure

Description Features
This is a remote bulb temperature control with  This control has a rainproof gasketed
a rainproof (NEMA Type 3R) enclosure. enclosure.
Applications
. Use for control of cooling tower sump heaters.
Selection Chart s P .
Code Switch[Range |Diff |Bulband  |Bulb Well No.|Range | Max. :
Number {Action]|°F {°C} [F°(C°} |Capillary {order Adjuster |Bulb
separately} Temp. )
°F {*C) s ——qg——
ATIANC-1C [SPDT [010 150 (5(28) |0230x 2 1210 |WELTIAE0IR | Surewdnver] 180 (68}
{-18t0 66) {Fixed |10ft Cap. slot A19ANC-1
Technical Specifications Electrical Ratings ‘ -
« maximum bulb temperature: 190°F (88°C) |Motor Ratings VAC 120 208 240 o7
- maximum ambient femperature: 140°F AC FuitLoad A : 160 ¥2 8t -
{60°C) AC Locked Rotor A 96.0 852 480 —
Nor-inductive A When connected SPST 220 220 220 220
When connected SPDT 16.0 92 8.0 X
Pilot Dty ~ 125 VA, 24 1o 600 VAC

The

specications are nominal and conform 1o acceptable rriustry standards memamummwmmmmm(wmmxwmwa.

Johrson Controts, Inc. shafl not be kable for damages resulting from misapphcation or misuse of its products. © 2008 Johnson Controls, Inc. www Johnsoncontrols.com

1of 1
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Controls

A19

Temperature Control with NEMA 4X Enclosure (Remote Bulb)

Description

This is a remote bulb temperature control with

a watertight NEMA 4X enclosure.

Applications

» cooling tower sump heaters

+ control of heating or ventilating equipment

Technical Specifications
Maximum ambient temperature: 140°F (60°C).

Features

+ watertight gasketed thermoplastic
enclosure that meets NEMA 4X

specifications

» concealed setpoint adjusiment

Electrical Ratings o
Motor Ratings VAC 120 208" 240 277
AC Full Load Amp 16.0 G2 80 =
AC Locked Rotor Amp 96.0 55.2 48.0 —
Non-Inductive Amps ~ When connecled SPST 220 220 20 20

When connected SPDT 160 9.2 8.0 6.9 A19QSC
Piiot Duty — 125 VA, 24 10 600 VAC
Selection Chart
[Code Switch jRange Diff . Bulb and Capiilary Bulb Weli No. Range Max. Bulb
Number  [Action {°F(°C) F* {C*% {order separately) |Adjuster {Temp. °F (*C}
A18QSCAC |SPDT  [Cto 150 {18 to 65) 532 (262 +1.11) Fixed (0290 x2-1/2mn; 10 Cap | WEL11A-B01R Concealed | 190 (88]
A18QSC-2C 100 t0 250 (38 to 121) |6£2 (32 £1.11) Fxed | 0.290 x 2-3/8in.; 10 R Cap. gfo‘f“'d’ el 5es (145
A19QSC-3C 20010350(83 10 176) (542 (2.82+1.11)Fixed [0.366x2-1/4in.;10ACap. |— 383 (159
A13Q5C4C 0to 190 (-18 to 88) 5%2 (2.82+1.11)Fixed [0.290x2-1/2in.. 20 ft Cap. | WELT1A-601R 180 (88)

The performance specficatons are nominal and conform to acceptable industry standards. For applications at conditions beyond thase specifications consull the focal Johnson Controls office.
Johnson Controls, inc. shall not be kable for damages resutting from misapplication or misuse of its products. © 2003 Jotnson Controls, inc

1 of1

www.johnsoncontrois.com
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Controls
A18
Thermostat for Portable Cooling Applications
(Chain Mount and Drop Cord Electrical Connection)

Description Applications
Sturdy compact thermostat designed » on/off controt of portable cooling
especially for temporary instaliations. applications
« home brewing
Features
. glz‘;"' extension cord with piggyback style  Technical Specifications
Electrical Ratings
« NEMA 1 enclosure
+ chain mount Motor things VAC [120
« remote sensing bulb with 6 t (1.8 m) AC Full Load Amp 1
capillary tube AC Locked Rotor Amp |80
Selection Chart
Code Switch  |Range it Max. Bulb Temp.
Number  |Action °F (°C) F*{C%) °F {°C)
A1SAAT-2C | SPST 2010 80 (-7 10 27) 35 82 (221.41) 140 (60;
Open Low Non-Adj.

A19AAT-2

The performance specifications are nominal and conform 1o acceptable industry standards For applications at conditions beyond these specifications, conswutt the local Johnson Controls office
Johnson Controis, Inc shall not be hable for damages resulting from misapplication of misuse of is products. © 2009 Johnson Controis, Inc, www_jchnsoncontrois.com
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Hot Water Temperature Control With Strap-On Mount

A19

Controls Group 507 E. Michigan Streel
P.G. Box 423, Mitwaukes, W 53202
Code No, LI-1830857

Description

SPDT, strap-on, surface type hot water
control for direct or reverse action. May be
used as either an open high controt or as an

open low control.

Features

« terminals are color coded to simplify

instaliation

= may be mounted on either horizontal or

vertical rise pipe

+ insulated back portion of case minimizes
the effects of ambient temperature

A19DAC-1 + SPDT switch action for high or low
temperature detection
« supplied with convertible range adjuster,
which pravides either knob or screwdriver
adjustment
Selection Chart
“Code Switch Range °F DHf F° Mountin
Number Action c) Fixed (C%) unting
1A4SDAC-IC  1SPOT 100 to 240 10 Clamp-on Strap
{38 to 116) 5.6) Supplied

Note: Replaces White-Rodgers 1127-2. A18DAC-1 not for use as a limit control.

Applications

« automatic changeaver control for fan coil
systems

Specifications

+ maximum case ambient temperature:
140°F (60°C)

* maximum sensing element temperature!
250°F (121°C)

To Order

Specify the code number from the following
selection chart.

Electrical Ratings

Motor Ratings VAC 120 240
AC Full Load Amp 10.0 &0

AC Locked Rotor Amp {600 36.0
Pilot Duty-125 VA, 24 10 600 VAC

The performance specifications are nominal and conform to acceptable industry standards. For applications at conditions beyend these specifications, consult the lacal Johnson

Controls office. Johnson Controls, Inc. shall not be liable for damages resulting rom misapplication of misuse of its products.

111

€ 02/98 Johnson Controls, Inc




A19

Defrost Duration and Fan Delay Control

LIT-1927095

Description

termination temperature and preset fan delay

Technical Specifications
Remote buib control with adjustable defrost «  maximum bulb temperature: 140°F (60°C)

- fan delay temperature: factory set at

temperature. 25°F (-4°C)
Electrical Ratings

Features Wotor Ratings VAC 1120 | 206 | 240
- sensing element unaffected by barometer M ErrTozT A 5T 53 53

gr;;sure and cross ambient temperature T Rotor Arp sss 1555 285
. i 1 Non-inductive of 160 62 82

limited adjustment range mﬁmm '}m 4 Amp

. {Not Lamp Loads)
Applications | Bilot Duty - 125 VA, 24 t0 277 VAC
Use for defrost termination control for A1928C-2
refrigerated display cases.
Selection Chart
Code - Switch Defrost Termination Buib and Range
Number Action’ °F{*C) Capillary Adjuster
[A1SZBC-2C SPDT 25 {0 85 (7 10 29} 1576410 x 3 1810 - 6 % Cap. Knob
The performance sp are and

Jonhnson Controts, hc shalnmmuwmdamagnmuungl‘rm misapphcation of misuse of s produets. € 2006 Johnson Controls, Inc.

10f1

le inckstry standards. For applications at conditions beyond these specifications, consult the iocal Johnson Controls office.
www johnsoncontrols.com
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A19

Hot Water Temperature Control with Strap-On Mount

Description

A SPDT, strap-on, surface type hot water
control for direct or reverse action. Can be
used as either an open high control or an open
low control.

Features

- terminals are color-coded to simplify
instaliation

» can be mounted on either a horizontaior a
vertical rise pipe

» the insulated back portion of the case
minimizes the effects of ambient
temperature

« the SPDT switch action for high or low
temperature detection

« supplied with convertible range adjuster,
which provides either knob or screwdriver
adjustment

Applications

Use for automatic changeover controi for fan
coil systems.

Technical Specifications

- maximum case-ambient temperature;
131°F (55°C)

« maximum sensing element temperature:
250°F (121°C))

Electrical Ratings

Motor Ratings VAC 120 240

AC Full Load Amp 10.0 £0

AC Locked Rotor Amp 60.0 36.0 A19DACA1
AC Non-Inductive Amp 10.0 6.0

Pilot Duty-125 VA, 24 to 240 VAC

Selection Chart

Code Switch Range °F (°C) Diff F° Fixed {C°) | Mounting
Number Action
A19DAC1C [ SPDRT 10010 240 {3810 118) |1C (8.8} Clamp-on Strag Suppiec

Note: Replaces White-Rodgers 1127-2. The A18DAC-1 is not for use as a limit contrel.

The performance specifications are nominal and conform 1o acceptable ndustry standards For applications at conditons beyond these specifications, consult the local Johnson Controis o*fce
Jornson Controls, inc. shall not be liadle for d; resulting from plication or misuse of &s procucts. € 2008 Johnson Controts, inc www.johnsoncontrols.com

1of1




JEHNSON
CONT@ES

A19 Series
Replacement Parts

Controls Group 507 E. Michigan Street
2.0 Box 423, Milwaukee, Wi 53202
Code No. LIT-1800113

Description

The CVR2BA-617R is a concealed adjustment
replacement cover, which means that the
cover must be removed {0 view the conbrol
setting or to adjust the control.

The CVR2BA-618R is a visible scale
replacement cover, which means that the
setting may viewed with the cover in place. if
the plastic tab is in place, the setting may not
be adjusted without removing the cover. lfthe
plastic tab is removed, the setting may be
adjusted with a screwdriver.

The performance specifications are nominal and confom to ace
Controls office. Johnson Controls, Inc. shall not be liable for damages resulting from mi

The KNB20A-602R is a replacement knob kit
used with CVR28A-618R to allow adjustment
of the control setting without using a
screwdriver.

To Order

Specily the code number from the following
selection chart.

Selection Chart
’ e ‘Range Adjuster on Controt
Code Nufber Description Screwdriver Slot | Convertible " Knob
CYRZBA-S1TR | Concealed Adjustment Yes Yes No
CVR28A-618R | Visible Scale Yes Yes Yes
KNB2OAS02R | Replacement Knob Yes Yes No

ptable industry

ion or of its pf

dards. For applications at conditions beyond these specifications, consul the focat Johnson

Aracts

© 0302 Johnson Contrdis, Inc
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Temperature Controls Section

Technical Bullein  A19E
Issue Date 1088

A19E Series

Warm Air Fan and Duct Controls Low or Line Voltage

Application

These controis are for use on
warm air fumaces, ventilating
systems air conditioners, reverse
fiow heating plants, and to
control fan operation. They can
be used on the following
applications:

« Fan control to open the
blower crcuit when
temperature is too low to
circulate warm air. The fan
control tums on the blower
after the air has been heated
to a suitable temperature.
The blower continues to run
untit the air temperature
drops to a predetermined
level.

Duct temperature control to
sense the temperature in the
furnace plenum or duct and
operate the heating unit.

Duct temperature cutout
control for ventilating system,
air conditioner or reverse flow
heating plant, duct or plenum
mounting. Must be manually
reset after cutout.

All Series A19 controls are
designed for use only as
operating controls. Where an
operating control failure would
result in personal injury and/or
loss of property, it is the
responsibility of the installer to
add devices (safety, limit
controls) or systems (alamm,
supervisory systems) that protect
against, or wamn of, control
failure.

Operation

Fan Control

The fan starts when plenum
temperature rises to the amount
of the differential above the

cutout setting. if the fan runs too
{ong after furnace shutdown,
blowing cool air, raise the cutout
sefting. This raises the fan cut-in
setting a fike amount.

Changing the differential will
change the cut-in temperature
only.

Duct Temperature Cutout
Control

On a temperature rise to the
cutout temperature, the control
opens the circuit. The plenum
will cool down. When it cools the
amount of the differential, the
control makes contact.

The duct temperature cutout
conirol with lockout must be
manually reset to close the
circuit.

Instaliation

Follow instructions supplied by
the equipment manufacturer.
Select a location in the plenum
where the temperature element
senses the average temperature
and is in free air drculation. The
element must not touch any
intemal part of the fumace.

To Mount

1. Cuta 1-3/4in. (35 mm)
diameter hole in plenum for
the element.

2. Usetheflangeasa
template and mark location
for the two sheet metal
mounting screws.

3. Drill or punch mounting
screw holes.

4. Mount flange to plenum.

5. Mount control and tighten
lockscrew in flange.

_ ANFTERDNTIAS.
PH7  SCALE PLATT
]
v
U SDIFFERENTIAL

ADJUSTING LEVER

Fig. 1 -~ A18 Warm Air Control
with cover removed showing
differential adjusting lever.

A CAUTION: Do not dent or
deform the sensitive bulb of
this control. A dent or
deformation will change the
calibration and cause the
control fo cycle at a
temperature lower than the
dial setting.

Wiring

A\ cAUTION: Disconnect
power supply before wiring
connections are made to
avoid possible electrical
shock or damage to
equipment.

CUTQUY STOP BRACKET
WITH SLOT AND SCREW

Flg. 2 — The controls have 8 screw
type cutout stop. The atop screw must
be loosened snd moved 1o the stop
selting desired. Tighten screw after

setting is made.

© 1988 Johnson Controls, inc.
Code No. LIT-121055
Part No. 997653, Rev. D




Follow equipment
manufacturer’s field diagrams if
provided. Wiring should conform
to the National Electrical Code
and local regulations. Refer to
cover label of control for
maximum electrical rating.

Wiring terminals of the SPDT
model are color coded for
convenience and to simplify
wiring. Red is the common
terminal; red to yellow circuit
closes on temperature increase,
red to blue circuit opens on
temperature increase. Use
copper conductors only.

A CAUTION: Use terminal
screws fumished
(8-32 x 1/4 in.) binder head.
Substitution of other screws
may cause problems in
making proper connections.

Adjustments

An adjustment knob is supplied
on the range screw. The dial
pointer is located on the cutout
stop bracket. The pointer on the
duct controls indicates the
temperature at which contacts
open on temperature rise. On
SPDT models the red to blue

covigiS

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, W 53202

circuit opens on temperature
rise. On the fan controls the dial
pointer indicates the temperature
at which the contacts openon a
{emperature drop.

The adjustable differential
models have an intemnal scale
plate with multiplier. To adjust,
move the lever to the differential
required. The “MIN" differential
is GF° (5C?), x2 is 18F° (10C?),
x3 is 27F° (15C°), and x4 is 36F°
(20C°) the maximum differential.

The cutout stop is an integral
part of the control. The
maximum stop setting is the top
of the range. To set the cutout
stop, proceed as foliows:

1. Remove the cover from the
cantrol.

2. Set the dial to the
temperature at which the
stop is desired.

3. Loosen the cutout stop
screw, slide the screw to the
front of the temperature
control against the plastic
step behind the dial and

tighten the screw. {See
Fig. 2.) Sometimes an
exact stop setting is not
possible and the stop must
be set to the closest step
corresponding to the dial
sefting required.

4. Replace the cover.

Checkout Procedure

After the mounting and wiring
are complete, connect the power
supply and check operation of
the system. Before leaving the
installation, observe at least
three complete operating cycles
to be sure that all components
are functioning correctly.

Repairs and Replacement

Field repairs must not be made.
For a replacement control,
contact the nearest Johnson
Controls wholesaler.

Pantedin US.A
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Bulb Wells

Description

Bulb Welts are used in conjunction with
Remote Bulb Temperature Controls where
bulb insertion into a vesse! or container to
sense lemperature is required. WZ Series
Wells are used with TE-6000 and TE-6300
sensors.

A variely of shapes, sizes, and materials are
available for a wide range of applications.
Refer to the appropriate temperature control
for the exact bulb well required.

Accessories

The Code No. FTG13A-600R packing nut
assembly is used in applications where the
temperature does not fall below -35"F (-37°C).
The maximum liquid pressure limit is

Ul P { A i
1 e Bwl A 3 i i i
il I i
Figure 1 Figure 2
3
zetel
Boshng) Diameter -
Al B 1 " 1 ?
7] i | 3
Figure 3 2
WEL Series Buib Wells
150 PSIG (1034 kPa). Use with Style 1, 3/8 in.
diameter bulb for direct immersion application. s
A19s require models with support tube; A70s P
and A72s do not need support tubes. §

FTG13A-600R Packing Nut Assembly

Selection Charts
WEL Series Bulb Wells
Code " =~ """ ISee ‘|Dimensionin. — |Pipe [hread In.|Material Maxi- Maximum |{Type of |Plating {See
Number {Fig- A B C |inside[Outside|Connector[Tube | mum __ |Pressure |Soider Note
: uyre D E Temp °F {PSIG Joint
WEL11A-601R 2 2-3% 2518 | 288 - W2 Brass Copper 25¢ Kl Saof - 1
WZ-1000-2 s-1/4 1-14 | 500 172 172 Stainless Stainless 300 400 - - 3
steed sieel
WZ-1000-4 1 514 | t-14 | 300 12 112 |Staniess Stainless {600 400 - - -
' stes steet
WZ-1000-5 2 2-3/8 | 2-5/16 | 299 - 12 Malieable Brass 250 300 - - 3
WEL$4A-600R * 3 434 [1-13/16] 444 - 12 [Monel Mone! 700 1000 TIG weld ~ 2
WEL14A-801R ? 3 7-8/46 [ 1-13/168] 430 - 2 Brass Copper 250 300 Silver Brite-Dip 2
WEL14A-602R ! 3 4-16/16 {1-13/16] 430 - 12 Brass Copper  |250 300 Silver Brite-Dip 2
WEL14A-603R ! 3 $13/16 |1 1316 430 - 1”72 Brass Copper 250 300 Silver 8rite-Dip 2
WEL16A-600R 2 2-318 1-6/16 | 299 - 172 Brass Copper 250 300 Soft - 1
WEL16A-601R 2 2-13/16 |1-13/16{ 375 —~ 172 Brass Copper 250 300 Soft - 2
WEL17A-600R2 1 10-716 | 3/4 | 763 | 172 314 |Malleable |Copper |250 250 Siver |t -
WEL17A-601R% 1 189116 34 | 763 | 72 %4 |Maleable |Copper 250 250 Siver | T -
WEL17A-502R? 1 10-7/16 3/4 753 112 3/4 Malieable Steel 250 540 Silver Tin -
WEL17A-604R? 1 14-13/32) 314 763 12 3/4 Maiieable |Copper {250 250 Silver Tin -
WEL18A-800R2 1 3112 34 773 12 3/4 Matleable Steel 250 150 Sitver Tin -
WEL18A-602R2 1 342 | 3 | 773 | 12 34 |Malleable |Brass 250 150 Siver  |Tin -
1. For 3/8 in. style 1 buibs.
2. For 11716 in. diameter styie 4 bulbs. Style 1
can be used, but is not fastened into well
Note 1. With phenolic bushing; 0.093 in. slot.  7-800 Wells T-800 Wells {(Continued)
Note 2: With phenolic bushing; 0.125 in. siot.  |Code Number | Description Code Number |Description
Note 3: includes therma! compound. T-800-1605 Brass well, 6-1/2 inch T-800-1620 Brass well, -1/2 inch
T-800-1606 Stainless steel well, 5-1/4 inch T-800-1624 Dual brass well, 6-1/2 inch
T-800-1618 Brass welt, 8-1/2 nch

mmmmwwmmmwammwbmw&emwm For appiicatons al conditions

beyondt
Johnson Cortrots, inc Mmboﬁabbtvdmagesmmmwmmmmmmwmmduwm:.omamcmm& inc.
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these specifications. consul the jocal Johnson Controls office
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Instaliation Instructions A19D
issue Date 0403

A19D Series

Surface Mounted Temperature Control

Application

This control features a
single-pole, double-throw
(SPDT) switch and is designed
especially for mounting on hot
water pipes.

As a high temperature operating
control, the contacts open on a
rise in temperature. As a fow
temperature operating control
for use on unit heaters, the
contacts open on a falling
temperature.

Do not install where the case
temperature exceeds 131°F
{55°C) or the sensing element
temperature exceeds 250°F
(121°C).

IMPORTANT: The A19D Series
surface mounted temperature
controls are intended to
controf equipment under
normal operating conditions.
Where failure or malfunction
of an A19D temperature
controf could lead to an
abnormal operating condition
that could cause personal
injury or damage to the
equipment or other property,
other devices (limit or safety
controls) or systems (alamm or
supervisory) intended fo wam
of or protect against failure or
malfunction of the A18D
temperature control must be
incorporated into and
maintained as part of the
control system.

Convertible adjustment models
can be field converted from
concealed screwdriver slot
adjustment to knob adjustment
or external screwdriver slot
adjustment. They are supplied
with a snap-in plug in the cover
to provide concealed
screwdriver slot adjustment. For
knob adjustment remove the
snap-in plug and assemble the
knob to the slotted shaft. For
external screwdriver slot
adjustment remove the snap-in
plug.

On boiler applications where the
A19 is used as a high
temperature operating controf,
follow the boiler manufacturer's
recommendations for
temperature settings.

Installation

Mounting
Boiler Application

IMPORTANT: Do not install this
control on riser pipe
containing a flow control
device. The fiow control
device will prevent circulation
of hot water unless circulator
is operating.

Adjustment and Operation

Adjusting screw "B,” Fig. 2,
permits screwdriver adjustment
of the setpoint between 100°F
(38°C) and 240°F (116°C).

The temperature differential is
factory set, nonadjustable, and
is approximately 10F° (5.5C°)
depending on rate of
{emperature change.

Install the control on the vertical
riser pipe from the boiler
approximately 2 feet (6 m)
above the boiler opening.

Unit Heater Control

Mount the control on the
horizontal retum line adjacent o
the unit heater. In this position it
wilf close the contacts when hot
condensate or hot water is
leaving the unit heater.

Fig. 1 - Surface Mounted
Temperature Control less
mounting strap.

Py L

Fig. 2 — Note color-coded
switch. Mounting strap is held
to control by clamp screw.

Other Applications

Control can be mounted in any
position on the pipe fo sense
pipe temperature. The contro! is
not position sensitive. To mount;

1. ifapipeisinsulated, remove a
5 in. (127 mm) section of
insulation. Scrape pipe
surface clean, removing
insulating material, scale, and
rust.

2. Remove the cover from the
control and fasten threaded
flange of the strap to the
control case using only 3 or 4
threads of mounting screw
(See Fig. 5). Place controf on
pipe, wrap strap around pipe
and place slot in strap over
tab on right side of case.
Tighten the strap screw o a
snug fil. Clip off or bend back
excess strap outside the
cover of the control.

© 2003 Johnson Controls, Inc.
Part No. 997-360, Rev. E.




A WARNING: Risk of
Electrical Shock. Do not
enclose any excess strap
inside the enclosure when
installing the cover. Doing
s0 may resuft in the metal
strap contacting the wiring
terminals and cover, and
may result in severe

persanal injury or death.

3. Replace the removed pipe
insulation.

Note: insulation attached to the

rear of control minimizes the

effect of ambient air temperature

on the sensing element.

Wiring

The terminals of the single-pole,
double-throw switch are color
coded with the red terminal
common. Red to blue circuit
opens on temperature rise; red
to yeliow circuit closes on
temperature rise {Fig. 3). Use
copper conductors only.

YELLOW
RCT 10 Y&'.LLO!‘ CLOSES
j, OR TEMPERA
/

f‘
6 INCREASE

RED 70 BLUE OPENS
O RED] O TEMPERATURE
conuon | INCREASE

]
ol
L

Fig. 3 - Designations and
Switch Action

A WARNING: Risk of
Electrical Shock.
Disconnect power supply
before wiring connections
are made to avoid possible
electrical shock.

IMPORTANT: Use terminal
screws furnished (8-32 x
1/4 in. binder head). Do not
substitute screws of a
different size.

A CAUTION: Risk of
Equipment Damage.
Disconnect power supply
before wiring connections
are made to avoid possible
damage to equipment.

Wire in accordance with local,
national, and regional codes.

Temperature Setpoint Stop

The temperature setpoint stop is

an integral part of these controls

and is field adjustable. To set the
stop:

1. Setdial to temperature at
desired stop.

Remove control cover.

3. Loosen the stop screw, slide
the screw fo the front of the
control against the plastic
step behind the dial and
tighten the screw (Fig. 4).

Setpoint Stop Bracket with Siot and Screw

Fig. 4 — The controls have a
screw type setpoint stop.
Loosen and move the stop
screw to the desired setting,
and then tighten screw.

SasE
RS

e
StRap”

Fig. 5 ~ Skeleton view of control
case, temperature sensing
element, and mounting strap.

Checkout Procedure

Before leaving the installation,
observe at least three complete
operating cycles to ensure that all
components function corectly.

Repairs and Replacement

The case has a 7/8 in. (22 mm) Sometimes an exact stop
diameter hole for 1/2 in. conduit setting is not possible and the Field repairs must not be made.
fittings to permit installation of stop must be set to the For replacement control, contact
conduit where required. closest step comesponding to the nearest Johnson Controls
the dial setting required. distributor.
Technical Specifications
Product A1SDAC A19DAF
Electrical Ratings Motor Ratings VAC 120 240 120 208 240

AC Full Load Amp 10.0 6.0 5 34 3

AC Locked Rotor Amp 80.0 3.0 38 204 18

AC Non-inductive Amp 100 80 15 15 15

Pilot Duty 125 VA, 24 to 240 VAC 125 VA, 24 10 277 VAC
Maximum Case-Ambient Temperature 131°F (55°C}

Maximum Sensing Element Temperature  250°F (121°C)

cLaur
IER(E

NSON
CONTRELS
Controls Group
507 E. Michigan Street
P.O. Box 423 Published in US A
Milaukee, Wi 53201 www johnsoncontrols.com.
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FANs 121, 125

Temperature Controls Section A

Product Bulletin

Issue Date 1091

A1SAUC, A19BUC

Types A19AUC, A19BUC Fixed Differential
Thermostat For Hazardous Location

Application

The A13AUC and A19BUC
thermostats are designed for
use in locations where
flammable and explosive
mixtures of vapors and gases
with air or combustible dust in air
are present. Listed at UL for
“Hazardous Locations, Class |,
Group D (NEMA 7) and Class |,
Groups E, F and G (NEMA 9)”
as defined in the National
Electrical Code. The SPDT
contact unit praovides open high
or close high action for either
heating or cooling applications.

The thermostats are available to
cover sensed temperatures from
-30 to 475°F (-34 to 246°C).
Closed tank fittings and bulb
wells are available for immersion
applications.

All Series A19 thermostats are
designed for use onfy as
operating controls. Where an
operating control failure
would result in personal injury
and/or loss of property, itis
the responsibility of the
installer to add devices
(safety, limit controls) or
systems (alarm, supervisory
systems) that protect against,
or wam of, control failure.

Features

» Dependable and precise
snap-acting cantacts
enclosed in a dust protected
case and the liquid filled
sensing element are field
proven.

» Unaffected by barometric
pressure and cross ambient
temperature problems for
“repeat” accuracy.

« SPDT contacts for use on
either heating or cooling
applications.

« UL Listed, CSA Certified for
"Hazardous Locations.”

General Description

The temperature sensing
elements are liquid filled,
providing uniform differential
throughout the selected
adjustment range. Remote bulb
elements are regularly supplied
with a 6 fool. (1.8 m) capillary.
Requests for other construction
variations should be sent to
Customer Service.

The range adjustment changes
the cut-in and cutout points
alike. The differential is
nonadjustable.

Specifications
A19AUC  SPOT Contact Action, Remote Sensing Element
Type Number A19BUC  SPDT Contact Action, Cofled Bulb
me, [ tia .
lhximumf':‘:;"per;m See Selection and Range Table
Enclosure UL Listed for Hazardous Locations
Switch Snap-Acting Contacts in Dust Protected
Enclosure
Capiliary A19AUC 6 ft{1.8 m) Standard Length
Finish Natural Aluminum
Conduit Opening V%~ Female, NPT
Hounting Two 34" Diameter Holes
Wiring Connections Screw Type Terminais
Shipping Weight 2616 (1.2kg)

Fig. 1 - A19BUC thermostat
with air bulb.

Fig. 2 ~ Interior view of the
A19AUC with clamp on bulb.

These thermostats are suitable
for installation in hazardous
locations as defined in the
National Electrical Code, where
the atmosphere may contain the
following:

1. Certain vapors and gases.

2. Dust such as aluminum,
magnesium or their
commercial alloys.

3. (Carbon black, coal or coke
dusts.

4. Flour, starch or grain dusts.

© 1991 Johnson Controls, Inc.
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Optional Constructions
Packing Nut

Part FTG13A-600R is available
for closed tank applications
where the temperature does not
{all below -35°F (-37°C) or
exceed 250°F (121°C).
Maximum liquid pressure limit is
150 PSIG (1034 kPa). For
applications where the
temperature or fiquid pressure
exceeds these limits, specify
Style 4 element with all metal
packing nut as an integral part of
the control.

Ordering Information

To order, specify the Product
Number only. If the Product
Number is not available, specify:

1. Type Number.
2. Range required.

3. Type of bulb, clamp-on or
coiled.

4. Capillary length, if other
than 6 feet.

5. Specify bulb well part
number if required.

6. Speéify Part Number
FTG13A-600R packing nut
assembly, if required.

installation
Mounting

Controls are normally mounted
to a flat surface by two mounting
holes 3/8 in. in diameter. (See
Dimension Drawing.) For closed
tank applications without a bulb
well assembly, Part FTG13A-
600R packing nut assembly may
be supplied on -30 to 50°F and
20 to 80°F ranges only. See
Fig. 3 for sequence of
installation.

BULB SUPPORY TUBE
fOR STYLE 8 BULB)

Fig. 3 — Part Number FTG13A-600R Packing Nut Assembly.
{Uss with clamp-on bulb for direct immoersion application.)

/Vz" NPT ADRPTER

Il

g l—uz—1| A |

BUSHING /-SET SCREW

BULB WELL ASSEMBLY  DIMENSION “A"
PART NO. WEL 14A-G02R %
PART NO. WELI4A-G03R 28
in.
BUSHING Dimensions proveny

SET SCREW

/Vz' NPT ADAPTER

D

25
G ‘—"; L B ! A ,1]
BULB WELL ASSEMBLY  DIMENSION “A"  DIMENSION "8"
2.38 231
PART NO. WELIIA-80IR 22 =
PART NO. WELISA-80IR Z_;,_sl.' 14.:_1__1

Fig. 4 — Bulb Well for fiquid immersion appilcations where a
temperature buib may be removed without draining tank.

To instali models with bulb well,
first install bulb well into tank.
Remove bushing from bulb well
before installing or and slide aver capillary. (See
removing the bulb or bulb Fig. 4) Replace bushing into
well, buib well, gently pushing bulb

A CAUTION: Tum off liquid
supply and relieve pressure

into position in bottom of well.

Place parts over support tube
section of the element, placing
bulb into tank (be sure tank is

Tighten set screw in end of
adapter to hold bulb in position.

first drained so liquid level is
below tank opening). Screw
packing nut into the adapter with
the retaining washers and
packing in place as shown.

A\ cAUTION: Do not dent or
deform the sensitive bulb of
this control. A dent of
deformation will change the
calibration and cause the
control to cycle at a
temperature lower than the
dial setting.

2 A19AUC, A19BUC Product Bulletin



Wiring

A\ cAUTION: Disconnect the
power supply before
connecting the wiring or
removing the cover to avoid
possible electrical shock or
damage to the equipment.
On multipole units, more
than one circuit may have
to be disconnected. Keep
the assembly tightly closed
while circuits are alive.

Note: Use terminal screws
furnished (8-32 x 1/4 in. binder
head). Substitution of other
screws may cause problems in
making proper connections.

Follow the equipment
manufacturer's wiring diagrams
when supplied. The knob and
cover must be removed to make
wiring connections. Make all
wiring connections using copper
conductors only, and in

, Electrical Ratings
Motor Ratings - 120V 208V~ 240V a77v

1 1 1 =

AC Full Load Amp 16.0 9.2 80 —

AC Locked Rotor Amp 96.0 55.2 48.0 —

Non-Inductive Amp 220 220 220 220

Pilot Duty — 125 VA, 24/600 VAC
Wiring terminals are color coded Checkout Procedure

to simplify wiring. The red
terminal is common. The red to
yellow circuit closes on
temperature increase, and the
red to blue circuit opens on
temperature increase. Use
copper conductors only. Do not
bind the adjusting knob when
the cover is replaced.

Before leaving the installation,
observe at least three complete
operating cycles to be sure that
all components are functioning
correctly.

Repairs and Replacement

Field repairs must not be made.
For a replacement thermostat,
contact the nearest Johnson
Controls distributor.

accordance with the Natienal
Electrical Code and local
regulations.
Product Selection
Selaction Chart for Stock Thermostats
Range  Diffarentlai Maximum Buibl) Bulb Weil :
Product . Type Butb Slze Caplitary Range
Number (.g) ) T’““’;‘c)‘““‘a T ofBulb  and Finish "g;’gc";;" Longth  Adjuster
-3t 56 3 140 W x4 . Extomal
A18AUC-1 (-34 1010) 28 (60) Clamp On% Tin Plated WEL 14A-602R 8 Knob
2010 80 312 140 W x5 . Extomal
A1SAUCZ %o (1.9) 69) ClampOnas L7~ WELWAG3R 6 gl
~30 1050 5 140 ) Extemel
A18BUC-1 (=34 1o 10) (2.8) (60) Air Colled - — Knot
20to 80 3172 140 " External
ASBUC2 T o) (1.9) (60) Air Coiled — — Knob

{(TMaximum bub temperature which the slement can withstand several times during the ife of the cantict. This 8 not the tempermature that the control can

withsland osch

* Closed tark bulb cbtained by using clamp on tutb and adding Part No. FTG13A-800R packing nut assembly for %° NPT tapping, ~30 to 50F and 20 ta

B8CF rangea only.
. Additional Ranges(i)

ange Differential Maximum Bulb . Bulb Well

F(C) F () Temperature F (C)  Duib Size Bulb Style if Requlred
01 150(-18 b 66) 6(3.3) 190 (88) 0.200x2Vs _ Ciamp on Only WEL11A-601R
100 10 250 (38 to 121) 6(3.3) 290 (143) 020X 2% Clamp on Only WELT1AB01R
200 to 350{83t0 177) 6(3.3) 390 (199) 0.966 x 24" Clamp on Only WEL 16A-801R
325 o 475 (163 10 246) 6(3.3) 515 (268) 0.366x2Va  Clamp on Only WEL 16A-6018

{HAvatlable on quantity orders.

A19AUC, A19BUC Product Bulletin 3




EXTERNAL

o T
HOLES 3§ Dia~ °1 ADJUSTMENT KNOB
@ res . / 1

0\
[T ]%5
é,) ra\es o
N J
V" FEMALE[™ %“"’ 062 .0, CAPILLARY, LENGTH 0F/
CONOWT ses |}, J6  CAPRLARY AND BULB STYLE AS
OPENING 19 1% seeciFigD.
Dimensions An.
mm
Perforrmance specifications appearing herein are nominal and are subject to
accepted manufacturing tolerances and application variables.
Controls Group
507 E. Michigan Street
P.O. Box 423 PrintedinUS A

Miwaukee, Wi 53202
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JEHNSON
CONTRELS 1

Master Catalog 125

Temperature Controls Section A

Product Bulletin

A19BAC, A28AA
Issue Date 1988

Types A19BAC, A28AA Single and Two-Stage Space
Thermostats for Farm and General Purpose Applications

Application

The singie-stage A19BAC and
the two-stage A28AA
thermostats incorporate singte-
pole double-throw switches for
controling automatic ventilation
or healing in livestock bams,
pouitry houses, milk houses,
brooder houses and other
buildings. The 30 to 110°F
{0t043°C)and Dto 140 F

(~15 to 60°C) temperature
ranges permit use for many
space applications.

All Series A19 and A28 space
thermostats are designed for
use only as operating
controls. Where an operating
control failure would result in
personal injury and/or loss of
property, it is the
responsibility of the installer
to add devices (safety, limit
controls}) or systems {alarm,
supervisory systems) that
protect against, or warn of,
control faiture.

Specifications

For general purpose two-stage
remote temperature controls
refer to LIT-125130, Series A28.
For portable heater thermostat
with extension cord and chain
hanger refer to LIT-125040,
Type A19BAG.

Features

» Liquid-filled sensing element
provides uniform control at
ambient temperatures not
exceeding the rangse.

s Dependable single-pole,
double-throw snap acting
contacts in dusttight
enclosure.

o Close differential models
available for critical
requirements.

s Adjustable cutout stop
supplied as standard.

A19BAC One SPDT Switch
TypeNumber - AR Two SPOT Switches
Condull Opening 7/8° {22 mm) Diameter Hole for 1/2 Conduit
Red to Yellow Closes on Termperature Rise
Contact Action Red to Biua Opers on Temperature Rise
Switch Ssaled, Dust Protecled Pennswitch, SPDT
Each Switch Appraximately 3 1/2F (19C")
Differential Between Stages .
(AZSAA) IF(1L1CY)
Case 062" (1.6 mm) Cold Raolled Stesl
Enclasure Cover 025" (0.8 mm) Cold Palled Steel
Finish Gray Baked Enamel
301 110°F (0 1o 43 C) Standard,
Range O o 140" F (~15 to 60° C) Optional
{Quantity Orders Only)
Sensing Element Coiled Eletment on Top of Thenmostat
A19BAC Individual Pack 1.c.) (045 kg)
Weight -Qverpack of 50 Unils 511b (23 kg)
Shipping Weig AZBAA Individual Pack 1.1 b {0.5 kg)

Overpack of 50 Unils 56 b (25 kg)

Fig. 1 ~ Exterior view of Space
Thermostat.

General Description

The enclosed Pennswitches are
sealed against dust and other
foreign material found in farm
buildings. A compact helical,
temperature element, specially
treated against corrosion, is
firmly attached to the exterior of
the case to allow maximum
sensitivity to changes in air
temperature. The liquid-filled
sensing element provides
accurate operation unaffected by
barometric pressure changes or
altitude. Mounting may be by
wiring conduit or to a flat surface
with screws through holes
provided in back of frame.

© 1988 Johnson Controls, inc.
Code No. LIT-125115
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Fig. 2: Switching action of the two-stage control is illustrated in the sketch
above. RBy, RYy indicates HI-TEMP; RB,, RY, indicates LO-TEMP.
“D” represents the differential between stages.

Knob range adjustment and
visible scale are standard.
Models are available with a knob
for field convertible adjusiment.
These models are supplied with
a snap-in plug in the cover for
concealed screwdriver slot
adjustment. The thermostat is
converted to knob adjustment by
removing the snap-in plug and
pressing the knob onto the
slotted shaft. (See Fig. 3.)

Fig. 3: Drawing showing snap-
in plug removed and the knob in
line to assemble. Press the
knob onto the slotted shaft.

Repairs and Replacement

Field repairs must not be made.
For a replacement thermostat
contact the nearest Johnson
Controls wholesaler.

Ordering Information

To order, specify Product
Number only when available. If
not available, specify:

1. Type Number.
2. Coiled air bulb.
3. Range.
4

Celsius scale plate, if
required.

5. Solid cover (concealed
adjustment) with
screwdriver slot adjustment,
if required.

CUTOUT STOP BROCKET
- WITH SLOT ANMD SCREW

Fig. 4. The thermostats have a
screw type cutout stop. The
stop screw must be loosened
and moved to the stop setting
desired. Tighten screw after
setting is made.

Electrical Ratings

Type A19BAC N
Yoltage, AC 120 208 240 277
Full Load Armps. 16.0 9.2 8.0 —
L.ocked Roter Amps 96.0 55.2 48.0 —
Non-inductive or
Resistance Load Amps.* 220 2.0 220 220
{Not Lamp Loads)

Pilot Duty — 125 VA, 24/600 VAC

SPET Halng.

Type A28AA
Volage, AC 120 208 240
Fdl Load Amps. 160 92 8.0
Locked Rotor Amps. 98.0 5852 480
Nor-inductive or
Resistanca Load Ampe. 160 92 890
{Not Lamp Loads)

Pt Dty — 125 VA, 247277 VAG

NOTE: ¥hen used a8 & two circult switch, e total connecied ioad must not sxceed 2000 VA

2 A18BAC, A28AA Product Butletin
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Fig. 5: An A19BAC in typical
heating control circuit.
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Fig. 6: An A19BAC in typical
ventilating or cooling controf
circuit.
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Fig. 7. An A13BAC in control of
heating and ventilating systems.

Fig. 8: An A28AA shows typical
wiring for the control of a
two speed ventilating fan.
When control temperature

reaches the dial setting, the iow

temperature switch starts the
fan on low speed. !f the space
temperature continues to rise,
the high temperature switch
supplies power to the high
speed motor winding while
disconnecting to the low speed
winding.
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Fig. 9: Typical hookup fora
two-speed volume fan
application. Fan starts when
the temperature reaches the dial
setting. if the temperature
continues to rise, the damper
motor is energized by the high
temperature switch.

Foncarpactieg searn ond e srubhcion o
Lo ald

Fig. 10: Typical wiring for a
combination heating and
cooling system automatic
changeover. Atemperature
increase to dial setting turns off
the heating system when the
R-B low temperature switch
contacts open. An increase of
approximately 3F° (1.7C°) tums
on the fan or cooling system
through the R-Y contacts of the
high temperature switch.
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Fig. 11: Typical hookup for two-
stage heating. Ona
temperature drop to dial setting
the first stage heating turns on.
i the temperature continues to
drop about 3F° (1.7C°) the
second heating stage turmns on.
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Performance specifications appearing herein are nominal and are subject to accepted
manufacturing tolerances and application variables.
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Product Bulletin

A18A, A19K, A28K

Issue Date 0691

A19A, A19K, A28K Series Industrial

Controls Remote Bulb

Application

These controls are for
refrigeration, air conditioning and
heating applications. Control
ranges are available {o cover
sensed working temperatures
from -30 to 550°F (-35 to 288°C}).
Controls have a NEMA 4
watertight or NEMA 3R rainproof
enclosure for a broad range of
industrial and general purpose
applications.

Series A13 single stage controls
are available with open low, open
high or SPDT contact action.
Series A28 two stage controls
have SPDT contact action on both
switches.

All series A19A, A19K and A28K
controls are designed for use
only as operating controls.
Where an operating control
failure would result in personal
injury andlor loss of property,

it is the responsibility of the
installer to add devices (safety,
fimit controls) or systems
{alarm, supervisory systems)
that protect against, or warn of,
control failure.

Features

« liquid-filled sensing element
provides uniform control.

» Concealed differential
adjustment when supplied.

+ Wide selection of temperature
ranges.

e "Repeat” accuracy which is
unaffected by barometric
pressure and cross ambient
temperature problems.

« External adjusting knob and
visible scale.

Specifications
A19ANC Concealed Screwdriver Adjustment and Dial,
SPDT, Standard Fixed Differantial, NEMA 3R
A19KNC Knob Adjustment with Visible S@le SPOT,
Standard Fixed Differential, NEMA
Single A1SKNF Knob Adustmant with Visible Scale. SPOT,
Stage Close Fixed Differential, NEMA 4
Knob Adjustrnent with Visible Scale, SPDT,
Type Number A1SKPC gy dard Adjustable Differertial, NEMA 4
A19KPF Knob Adjustment with Visible Scale, SPDT,
Close Adjustable Differential, NEMA 4
AZBKA Knob Adjustrent with Visible Scale, SPDT,
Two Standard Differontial, NEMA 4
Stage A28KJ Knob Adjustment with Visile Scale, SPDT.
Close Difforential, NEMA 4
Condult Cre Welded Female Connection for Corluil
Connection in Bottiom of Case
Switch Action Red to Yollow Closes on Temperatxe Rise
for SPDT Switch Red to Blue Opens on Termperature Rise
ing Contacls in Dust Protected
st S
Material 070" {1.8 mun) Cokd Drawn Steel
Enclosure Finish  Gray Baked Enarmel
Shipping Weight A19 231b (1.0 kg)
{individual Pack) A28 241b{1.1kg}
Wiring Screw Type Terminala, No. 3-32 x Va* Binder
Connections Heoad Screws with Cup Washers
© Copyright 1991 Johnson Controts, Inc.
AR rights reaserved.

Fig. 1:

Industrial control with
remote bulb, NEMA 4
watertight enclosure.

« Dependable snhap-acting
contacts in dust protected
enclosure.

*= NEMA 4 watertight and
dusttight gasketed enclosure
with gray UL Listed outdoor
finish.

D

Fig. 2. Control with NEMA 3R
rainproof enclosure.

© 1991 Johnson Controls, inc.
Code No. LIT-125105




Range and Differential Specifications

7oy n Oy
5;?%; Adlusho!ewz:::;:; = Ciosa (0 S%e ’-‘:m‘fgml
L ! (Fixed)  (Flxed) Amm - Fee)
[0 50 51020 5 25 x4 140
{(-351010) (28to11.1) (2.8) (1.4} {9.5 x 102) (60}
301 100 31032 3 15 x4 140
(-351040) (N7 %6.7) (1.7 ©0.8) (8.5 to 102) (60}
T D60 5020 5 25 %Xa 140
(-6 15) (28to11.1) (2.8) (1.4) (9.5 x 102) (60}
0to 150 6024 8 K] C2H0x 2V 160
(-15t1065) (3.31013.3) (3.3 (1.7 (7.4 x84) (88)
2G1o 80 35014 35 175 xS 140
(~528) (1.8107.8) {1.9) {097 {9.5 x 127) {60)
2010 90 35k 14 35 175 $%x5 140
(-51030) (1.9107.8) {1.9) (0.97) (95x127) (60)
2510225 7to28 7 TTTTas %x3 275
(310 108) (3810 155) 3.9) (1.9 {95x76) (135)
30050 4018 3 FJ Y x 258 190
{010} (2289 {2.2) (.1 (9.5x867) (88)
3010 110 350 14 35 1.75 3ax5 140
(043} (1.9107.8) (1.9) {0.87) 9.6 x 127) (60)
30tc 110 35t 14 35 1.75 Cot Bub 140
(043} (19078} (1.9) ©.on {60)
BB 312 3 15 140
(0035 (1.7087) .n (0.8) Cod Bub (60)
400 0O 35 14 3.5 1,75 3Bx6 140
(5132) {191078) (1.9) {0.97) {95 x 152) {60)
400 120 510 20 5 25 3x 3tk 200
(51050) (2.Btoit.1) {2.8) (1.4) (3.5 x89) (s3)
50 10130 351014 35 175 %x5 170
(10055) (1.3%78) (1.9) 0.97) {9.5x 127) N
100 to 250 Bio24 6 3 6280x2%5 290
(4010120) (3.3 13.3) {(3.3) (1.7 {7.4 X 64) (143}
200 to 350 61024 6 3 0356x 2% 390
(9310 177) (3.3t 13.3) (3.3) .0 {9.3x57) (199}
A5 0475 Bilo24 6 3 0366 x 2V 515
{(16310246) (3.3t013.3) (3.3) . {9.3x57) (268)
200 to 550 5t20 5 25 $6x6 620
(6310288) (1.81011.1) {2.8) {1.9) {4.8 x 152) {(327)

{7y Waxiivum BUIb temperat o which 1ho element can withe1ans al KTeqUent iniervals durng He of

contiot, such as shipeing condRions.

This s not e temperature which the cantrol can witstand on repeat cycles. Maximum amblent

tempeature around contral case is 140°F (60°C).

BUSHING

\ SET SCREW _1;,* NPT ADAPTER

]

ol

2.]l—p

Fig. 3 — Bulb Well for liquid immersion applications where
tempersture bulb may be removed without draining tank.

——A

1
N

Bullh Well Assembly
Dimensions
Part Number A B C{inside}
n. mm n. mm m, mm
“WELT1AG01R 238 60 231 59 2% 7.6
“WELT4A600R (Monel]  4.756 121 181 46 448 113
WELGIASZH 494 188 TTTTA 46 40 - 10F
"WELTAA-603R 581 148 1.81 46 40 109
“WELT6AS0TR 2.81 71 181 46 315 95

General Description

Controls are available with
NEMA 4 enclosure. They have
neoprene gasketed cover.
Standard models with adjustable
differential have an internal scale
plate indicating the differential in
degrees. Ranges of 20 to 80°F
(-5 to 28°C), -30 to 50°F (-35 to
10°C) or -30 to 100°F {-35 to
40°C) have direct reading
differential scale plates. Other
ranges require a scale plate with
mulliplier. Example X2 setting
means when minimum
differential is 5F° {2.8C°) then X2
differential is 10F° (5.6C°).

Optional Constructions
Capillary Length

Standard length is 6 ft (1.8 m).
Optional lengths are 10 ft (3 m),
15 ft (4.6 m) and 20 ft (6.1 m).
(Quantity orders only.}

Switch Action

Available with open low, open
high and SPDT contact action,
as required.

Differential (A28)

Each switch has a fixed
differential. Available with fixed
or adjustable interstage as
required.

Element

Remote elements have drawn or
swaged bulb (Style 1} or
averaging element (Style 9).

Packing Nut

Part No. FTG13A-600R is
available for closed tank
applications where the
temperature does not fall below
-35°F (-37°C) or exceed +250°F
(121°C). Maximum liquid
pressure limit is 150 PSIG
(1034 kPa). For applications
using a control with NEMA 4
enclosure where the temperature
or liquid exceeds these limits
specify Style 4 element with all
metal packing nut as an integral
part of the control. (Quantity
orders only.)

2 A19A, A19K, A28K Product Bulletin
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Performance specifications appearing herein are nominat and are subject to
accepled manufacturing tolerances and application variables.

NSON
CONTRELS
Controls Group
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Milwaukee, Wi 53202

Printed in USA.
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Issue Date
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0988

A19D Series Surface Mounted
Strap-on Temperature Control

Application

This control has a single-pole,
double-throw contact

mechanism and is designed for

surface mounting to either
horizontal or vertical pipes.
Some typical applications are:

« Boiler application as a high

temperature detection
control.

» Unit heater control as a low

temperature detection
control.

» Miscellaneous applications
where a strap-on control is

All Series A19 temperature
controls are designed for use
only as operating controls.
Where an opetating control
failure would result in
personal injury and/or loss of
property, it is the
responsibility of the installer
to add devices {safety, limit
controls) or systems (alarm,
supervisory systems} that
protect against, or warn of,
control failure.

Features
« SPDT contact action for

desirable.
either high or iow
temperature detection
application.

« Insulation aftached fo rear of
control to minimize effects of
ambient temperature on
control setting.

« Sealed dust protected
switch.

Specifications
. A19DAC SPOT, Standard Differential
TypeNumber . DAF SPDT, Ciose Differential
Renge 100 10 240°F (400 116°C)
Ditferentlal A19DAC 10F° (5.6C°)
{Fixed) A13DAF SF (2.8C)
Maximum At Case 140°F (60°C)
Temperatre At Buib 290°F (143°C}
Red 1o Yellow Closes on Temperature Rise
Contact Actlon Red 1o Biue Opens on Temperatura Rise
Switch Snap Acting, Enclosed Dust Protected Pennswitch
Terminai Screws No. 8-32 x 1/4° Binder Head with Cup Washers
Enclosure NEMA Type 1 General Purpose
Material Case 062" (1.57 mmy Cold Rolled Stesl
Caver 025" {0.64 rom) Cold Rolled Steel
Conduit Opening One 7/8" (22 mm) Diametar Hole for 1/2° Condiat
Finish Gray Baked Enarel
Mounting Clamp-On {Strap Included)
individual
. .54 k
Shipping Pack 12 (Sig)
Welght Overpack of
62.0 b (28 ki
50 Units (28 ka)

Fig. 1 - Surface mounted
temperature control with
screwdriver slot adjustment.

General Description

The switch has color coded
terminals for ease of wiring. As
a high temperature detection
control {open "High" action) use
red and biue terminals. As a low
temperature detection control
(open “Low"” action) use red and
yellow terminals. The control
can be mounted in any position.

The sensing element has a
liquid charge and provides fast
response o a change in
temperature.

Knob range adjustment and
visible scale are standard.
Models are availabie with a knob
for field convertible adjustment.
These models are supplied with
a snap-in plug in the cover for
concealed screwdriver slot
adjustment.

© 1988 Johnson Controls, Inc.
Code No. LIT-125070
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Fig. 2: Wiring the A19D as a high temperature cutout control.
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Fig. 3: Wiring the A19D0 as a low cutout unit heater control.

Optional Constructions
Range Adjuster

Screwdriver slot with visible
scale or screwdriver slot with
concealed scale and solid cover
are optional at no extra cost
{quantity orders only). Models
are available with field
convertible adjustment. This

REMOVE
SHAP -tH

[N

YHOR

Fig. 4: Drawing showing snap-in
plug remaved and the knob in
line to assemble. Press the
knob onto the slotted shaft.

1

Fig. 5: The contro!s have a
screw type cutout stop. The
stop screw must be loosened
and moved to the stop setting
desired. Tighten screw after
setting is made.
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provides conversion {o knob, T
concealed screwdriver siot or =
external screwdriver slot
adjustment. =
. Electrical Ratings b
Standard Differential &I'l"‘z'o
Motor Retings 120V 240V
AC Fult Load Amp 100 60
AT Tocked Folor Amp 600 36.0 [::l
ACNonInductiva Amp 100 €0
~ Pilot Duly — 125 VA, 120/240 VAC ® 2 {
Close Differentlal \ 25 o woe
Motor Ratings 120V 240V
AG Full Load Amp 60 3.4

AClLockedRolor Amp 360 204
AC Non-Inductive Amp 6.0 3.4

T Pilol Duly — 125 VA, 120/240VAC
Repairs and Replacement

Field repairs must not be made.
For a replacement control,
contact the nearest Johnson
Controls wholesaler.

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, Wi 53202

9] IR

Dlimenalons n
mm

Performance specifications appearing herein are nominal and are subject to accepted
manufacturing tolerances and application variables.

UL Guide No. XAPX
File £6688

CSA Class No. 4813 02
File LRS48

Printed in US.A.
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Temperature Controls Section A

Producl Bulletin  A19CAC
Issue Date 0788

A19CAC Type

Automatic Changeover Control

Application

This convector or fan coil
changeover control is designed
for automatically selecting either
the heating or coaling function of
the SPOT heating and cooling
thermostat — wall type or retum
air.

The A19CAC automatic
changeover conlrol eliminates
manual selector swilches at
thermostat, prevents occupant
from attempting to obtain
individual room cooling when hot
water is being circulated, and
vice-versa. This control
automatically switches to the
cooling position when water
temperature drops to a
preselected setting and switches
to the heating position when
water temperature rises above
the preselected setting.

All Series A19 controls are
designed for use only as
operating controls. Where an
operating controt failure
would result in personal injury
and/or loss of property,

it is the responsibility of the
installer to add devices
{safety, limit controls) or
systems {alarm, supervisory
systems) that protect against,
or warn of, control failure.

Features

+ Direct strap-on mounting or
remote mounting model with
42 in. capillary and strap-on
bulb.

s The strap-on plate is also the
temperature sensing
element.

« Dependable enclosed dust
protected switch.

General Description

The SPDT switch has color
coded terminals for ease of
wiring. Contacts of terminals “R”
fo "B" close on temperature
decrease; “R" to "Y" open on
temperature decrease at the dial
setting temperature. The direct
strap-on model can be mounted
in any position except under the
selected pipe where condensate

Specifications
Product A19CAC-1 Remate Bulb Withowt Strap
Numbet A19CAC-2 Direct Clarmp On With Strap
Range 6010 90°F (16 10 32°C)
Ditferentia! Fixed, 10F (5.6C")
Maximum AtCase 140°F (60°C)
Ambient - -
Temperature Al Sensing Bulb  250°F {121°C)
Switch SPOT, Sealed Dust Protected Pennswitch
Material Case .062" (1.6 mm) Cold Rolled Stee!
Cover .025" (0.6 mm) Cold Rolled Steel
Finlsh Gray Bakad Enamel
Condult 7/8" (22.2 mm) Diamater Hale For 1/2° Condit
Opening
Wiring N
Connecti Screw Type Terminais
Shipping individusi Pack  1.21b(54 kg)
Waights Ovetpackof 50 52D (235 kg)

Fig. 1 -- Surface mounted
changeover control shown
without cover. Terminal
colors are identified.

Electrical Ratings
Volts, AC 120 240
Full Load Amps. 10.0 6.0

Locked Rotor Amps. 600 36.0

Pilot Duty — 125 VA, 1207240 VAC

may drip into the control parts.
Remote bulb model may be
mounted in any position in the
chosen location.

A clamp-on mounting strap is
supplied on the direct mounting
model only. The bulb on the
remote mounted control should
be fastened to the pipe with high
temperature electrical tape.

Fig. 2 -- Changeover control
with remaote bulb.

© 1988 Johnson Controls, inc.
Code No. LIT-125065



Ordering Information
Specify Product Number only.

Repairs and Replacement

Field repairs must not be made.
For a replacement control,
contact the nearest Johnson
Controls wholesaler.

Performance specifications
appearing herein are nominal
and are subject to accepted
manufacturing tolerances and
application variables.

coni§” "

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, Wi 53202
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Dimensicns

Dimensions of direct clarnp-on mocel shown. Remote mounting
model has same case dimensions.

UL Guide No. XAPX
File E6688

CSA Class No. 4813 02
File LR948

Printed in US A

in,
mm

2  A19CAC Product Bulletin




NSON
CONTRELS

installation Sheets Manual 121

Temperature Controls Section

Technical Bulletin  A18K, A28K
issue Date 0192

A19K, A28K Series
Industrial Controls

Application

These controls are for
refrigeration, air conditioning and
heating applications. Control
ranges are available o cover
working temperatures from -30
to 550°F {-35 to 288°C}.

Controls have NEMA 3R
rainproof enclosure for a broad
range of industrial and general
purpose applications.

The A19 single-stage controls
are available with open low,
open high or SPDT contact
action. The A28 two-stage
controls have SPDT contact
action on both switches.

All Series A19K and A28K
controls are designed for use
only as operating controls.
Where an operating control
failure would resuit in
personal injury andlor loss of
property, it is the
responsibility of the installer
to add devices (safety, limit
controls) or systems (alarm,
supervisory systems) that
protect against, or warn of,
control failure.

Operation

When the temperature increases
to the control dial setting on the
single-pole, double-throw model,
the circuit between “R” and “Y”
closes. Simultaneously the
circuit between "R and "B~
opens.

Figure 3 illustrates the two-stage
operation of the A28KA and
A28KJ. On a temperature
increase to the dial setling, the
circuit between "R™ and “Y" of the
low stage switch (RY,) closes.
Simultaneously the circuit
between “R” and *B" (RB)
opens. On a further increase in

temperature the high stage
swilch operates and closes RYy
while simultaneously opening
RBy,. The reverse sequencing
takes place on a temperature
fall.

installation
Mounting

Mount the control with the
conduit connector pointing down.
Mount to any flat surface with
screws or bolts through the
rubber bushing in the three
mounting feet. (See Fig. 1.}

A CAUTION: Do not dent or
deform the sensitive bulb
(element) of this control. A
dent or deformation wilt
change the calibration and
cause the control to cycle
at a temperature lower than

the dial setting.

When installing the bulb in a
closed tank, turn off liquid
supply, relieve pressure and
lower fiquid level below the
opening before installing or
removing the bulb or bulb well.

For closed tank applications
without well assembly Part

No. FTG13A-600R packing nut
assembly may be supplied. This
packing nut is for applications
where the temperature does not
fall below -35°F (-37°C) or
exceed +250°F (121°C).
Maximum liquid pressure limit is
150 PSIG (1034 kPa). See Fig.
4 for sequence of installation.
Put parts over support tube
section of element, placing bulb
into tank. Tighten 1/2 in. NPT
adapter. Screw packing nut into
adapter with the retaining
washers and packing in place as
shown.

P
vy

Fig. 1 -- Industrial control with
remote bulb.

To install models supplied with
bulb well, first install bulb well into
tank. Remove bushing from bulb
well and slide bushing over
capillary. Push bulb into position
in bottom of well. Replace
bushing into bulb well.

Tighten set screw in end of
adapter to hold bulb in position.
See Fig. 5 for bulb well
iftustration.

Wiring

A\ WARNING: Disconnect
power supply before
wiring connections are
made to avoid electrical
shock or possible
damage to equipment.

YELLOW
o RED TC YELLOW CLOSES
by ON TEMPERATURE

INCREASE
BLUC  {RED 10 BLUE OPENS
rec| OF TEMPERATURE

COMVON INCREASE

Fig. 2 — Terminal identification for
the A19K with SPDT contact action.

© 1992 Johnson Controis, inc.
Code No. LIT-121078
Part No. 896-241




RY,, CLOSES _|
RE[ OPENS |

{‘iENF‘ FALL

STAGE.
RY, CLOSES _|
Ré¢ O?::?/ ¥ k. ceens A A
AL SETT) RB,, CLOSES
LOW
STAGE © —~@ | @
f £ 12 N 3 =1

rews mse | [ TR S

Fig. 3 — Switching action of the two-stage controlis
Itustrated In the sketch above. RBu, RYn indicates
HI-TEMP stege: R8¢, RY¢ indicates LO-TEMP
stage. “D" represents the differential between stages.

Make all wiring connections
using copper conductors only,
and in accordance with the
National Electric Code and local
regulations.

Remove the knob by loosening
the set screw and remove the
cover to make wiring
connections. Make splices in
junction boxes using solderless
connectors or by soldering and
then taping the connections.

Do not use on applications
where electrical ratings exceed
the rating shown on the controf’'s
label.

A\ CAUTION: Use terminal
screws furnished (8-32 x
1/4 in. binder head).
Substitution of other
screws may cause
problems in making proper
connections.

Fig. 4 — Part Number FIG13A-600R
packing nut assembly, (Use with
remote bulb with support tube for
direct immersion applications.)

Controls Group

507 E. Michigan Street
P.O. Bax 423
Milwaukee, WI 53202

Adjustment

The setting is changed by
turning knob on front of control.

Checkout Procedure

Before leaving the installation,
observe at least three complele
operating cycles to be sure that
all components are functioning
correctly.

Check for correct operation as
follows:

1. A19K — Ventilating or
Cooling System: Turn dial
cdockwise to a setting above
temperature of controlled
medium. Fan or cooling
system should be off. When
dial is turned
counterclockwise, the fan or

cooling system should tum
on at approximately the dial
setting.

2. A19K - Heating System:
Turn dial clockwise above
the temperature of
controlled medium. The
heating unit should be on.
When dial is tumed
counterclockwise, the
heating unit should turn off
at approximately the dial
setting.

3. A28K — When wired as
shown in Fig. 3, the damper
should open as the dial is
turned counterclockwise.
The devices should operate
in reverse sequence when
the dial is tumed clockwise
ta a higher setting.

If the controls do not operate in the
manner described above, check all
wiring for short circuits and
tightness of wiring connections. if
controlled devices operate in
reverse (start in high or fully open
position), check wiring as it is
probably reversed.

Repairs and Replacement

Field repairs must not be made.
For replacement control, contact
the nearest Johnson Controls
distributor.

BUSHING .
\ S‘ET scnsw/x,z NPT ADAPTER _.l_
[l I =
{ Lkiilil ; —T
28 |—a— —a !

Fig. § — Bulb Well for liquid immersion
applications where temperaturs bulb
may be removed without dralning tsnk.

Bulh Well Assembly

Part Dimensions
Number A B C{inskia)

in mm in. mm In. mm
WEL11A-601R 2.38 60 231 59 299 7.8
WEL14A-600R (Monel) 4.75 121 1.81 48 444 11.3
WEL14A-601R .77 197 1.81 486 430 109
WEL14A-602R 494 125 1.81 46 430 10.9
WEL14A-603R 581 ° 148 1.81 46 430 108
WEL16A-601R 2.81 71 1.81 46 375 8.5

Printed in USA

2 A19K, A28K Technical Bulletin
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Temperature Controls Section A

Technical Bulletin  A18ZBC
Issue Date 1291

A19ZBC Type
Temperature Control

Application

The A18ZBC is used for general
purpose operating temperature
control applications. The control
has a single-pole, double-throw
contact unit and a temperature
range of 0 to 70°F (-15 to 25°C).

A packing nut assembly, Part
No. FTG13A-600R, (Fig. 2) and
a bulb well No. WEL14A-602R
(Fig. 3) for immersion
applications are available and
are ordered separately, if
required.

All Series A18 controls are
designed for use only as
operating controls. Where an
operating control failure
would result in personal injury
and/for loss of property, itis
the responsibility of the
installer to add devices
{safety, limit controis) or
systems (alarm, supervisory
systems) that protect against,
or warn of, control failure.

Instaliation

When provided, follow the
equipment manufacturer's
instructions. If instructions are
not supplied, follow the
instructions in this sheet.

A CAUTION: Do not dent or
deform the sensitive bulb of
this control. A dent or
deformation will change the
calibration and cause the
control to cycle at a
temperature fower than the
dial setting.

Mounting

When installing the control, use
the mounting bracket as a
template and mark the location
for the two mounting screws.
Drilf or punch two holes and start
the mounting screws. Place the
slot in the bottom of the bracket
under the head of the lower
mounting screw. Position the
control so the top screw is in the
top slot. Tighten both screws. It
is not necessary to level the
control except for appearance.

For closed tank applications
without a buib well, use the
FTG13A-600R packing nut.
{See Fig. 2.) Put parts over the
support tube section of the
element and place the bulb in
the tank. Install the 1/2 in. NPT
adapter in the tank opening and
tighten. Screw the packing nut
with the retaining washers and
packing into the adapter as
shown in Fig. 2.

A\ CAUTION: Tum Off the
liquid supply and relieve the
pressure before installing or
removing the buib or bulb
well.

For applications requiring a buib
well, install the bulb well in the
tank opening. Remove the
bushing from the butb well and
slide the bushing over the
capillary. Insert the bulb into the
bulb well and replace the
bushing. Push the bulb into
position in the bottom of the well.
Tighten the set screw in the
adapter end to hold the bulb in
position.

Fig. 1 — A19ZBC Temperature
Control. Note the mounting
bracket on the back of the case.

INTERLOCKING

TAINER
PACKING NuT REIBER . NP\T\ ADAPTER

STYLE
BULB SUPPORT
TUBE

Fig. 2 — Part No. FTG13A-600R
packing nut assembly.

BYSHING
\ SET SCREW/VZ' NPT ADAPTER

25 RX:1] i 494 __M_“_[
[ 4 ‘46‘~"'_ 125

Fig. 3 — Part No. WEL14A-600R bulb
well for liquid immersion applications
where the temperature bulb may be
removed without dralning the tank.

LLOW | RED 1O YELLOW
Oyg QLOSES ON TENR
INCREASE

h
RED TO BLYE
SLUE | oprrs oM TEMR
INCREASE
RED

COMMON

Fig. 4 — Terminal arrangement
for the A19ZBC.

© 1991 Johnson Controls. inc.

Code No. LIT-121071
Part No. 996-460




Fig. § - View of the dial showing
adjusting knob "A" and differentia!
pointer “B.”

Wiring

A WARNING: Disconnect the
power supply before wiring
conneclions are made to
avoid possible electrical
shock or damage 1o the
equipment.

Make all wiring connections
using copper conductors only,
and in accordance with the
National Electrical Code and
local regulations. See Fig. 4 for
terminat identifications and
contact action.

Note: Use the terminal screws
furnished (8-32 x 1/4 in. binder
head). Substitution of other
screws may cause problems in
making proper connections.

Adjustments {See Fig. 5)

Set the cut-in point by turning
knob "A” to the desired setting.
Rotate pointer “8" {o the desired
cutout setting (differential

adjustment).
NSON
CONTRELS
Controls Group
507 E. Michigan Street
£.0. Box 423

Milwaukee, WI 53202

Checkout Procedure

Before feaving the instaliation,
observe at least three complete
operating cycles to be sure that
all components are functioning
correctly.

Repairs and Replacement

Field repairs must not be made.
For a replacement control,
contact the nearest Johnson
Controls distributor.

Printed in US A

2 A19ZBC Technical Bulietin
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Temperature Controls Section A

Technical Bulletin  A197BA
Issue Date 1291

A19ZBA Type Temperature Control

Application

The A19ZBA temperature control
is designed for water chiller
applications. The control has a
range of 38 to 80°F (3 to 27°C)
with contacts that open on a
femperature drop.

A packing nut assembly, Part
No. FTG13A-600R, (Fig. 2) is
suppiied with the control for
immersion applications where a
bulb well is not required. Bulb
well No. WEL14A-600R (Fig. 3)
for immersion applications is
available, if required.

All Series A19 controls are
designed for use only as
operating controls. Where an
operating control failure
would result in personal injury
and/or loss of property, it is
the responsibility of the
installer to add devices
{safety, limit controls} or
systems (alarm, supervisory
systems) that protect against,
or warn of, contro! failure.

Installation

When provided, follow the
equipment manufacturer's
instructions. If instructions are
not supplied, foliow the
instructions in this sheet.

Drill or punch two holes and start
the mounting screws. Place the
slot in the bottom of the bracket
under the head of the lower
mounting screw. Position the
control so the top screw is in the
top slot. Tighten both screws. It
is not necessary to level the
control except for appearance.

For closed tank applications
without a bulb well, use the
FTG13A-600R packing nut. (See
Fig. 2.) Put parts over the support
tube section of the element and
place bulb in the tank. Install the
1/2 in. NPT adapter in the tank
opening and tighten. Screw the
packing nut with the retaining
washers and packing into the
adapter as shown in Fig. 2.

A CAUTION: Tum off the
liquid supply and relieve the
pressure before installing or
removing the bulb or bulb
well.

A CAUTION: Do not dent or
deform the sensitive bulb of
this control. A dent or
deformation will change the
calibration and cause the
control to cycle at a
temperature lower than the
dial setting.

For applications requiring a bulb
well, install the bulb well in the tank
opening. Remove the bushing
from the bulb well and slide the
bushing over the capillary. Insert
the bulb into the bulb well and
replace the bushing. Push the
bulb into position in the bottom of
the well. Tighten the set screw in
the adapter end to hold the bulb in
position.

Wiring

Mounting

When installing the control, use
the mounting bracket as a
template and mark the location
for the two mounting screws.

A WARNING: Disconnect the
power supply before wiring
connections are made to
avoid possible electrical
shock or darnage to the
equipment.

Make all wiring connections
using copper conductors only,
and in accordance with the
National Electrical Code and
local regulations.

Fig. 1-- A19ZBA-1 Temperature
Control. Note the mounting
bracket on the back of the case.

Note: Use the terminal screws
furnished (8-32 x 1/4 in. binder
head). Substitution of other
Screws may cause problems in
making proper connections.

INTERLOCKNG
PackiNG nyr BEMRER . KT ADAPTER

g(,)zEESI}PPDRT PATKING
Tusg
Fig. 2 — Part No. FTG13A-600R
packing nut assembly.

BUSHING
SET SCREW/J/?' NPT ADAPTER
(iR ——
|
|
250 i8i 4848
SRpNr 5 —

Fig. 3 — Part No. WEL14A-600R buib
well for fiquid immersion applications
where the temperature bulb meay be
removed without dralning the tank.

© 1991 Johnson Controls, Inc.

Code No. LIT-121065
Part No. 997-778



Fig. 4 — View of the dial showing
the low cutout stop.

Adjustments (See Fig. 4)

The A19ZBA control has a
locked low cutout stop. Pointer
“B" is locked in place with a
screw that requires a special
spanner wrench, Part No.
836-61, to change the sefting.
The special wrench is supplied
with each control. To change
the low cutout stop setting,
proceed as {ollows:

1. Loosen screw "C" with the
special wrench.

2. Slide pointer arm “B” to the
desired cutout setting
(adjustable from
approximately 38 to 48°F
{3 to 9°C]). The cutout
setting is indicated by the
flat of arm "B."

3. Tighten screw "C."

NSON
CONTRELS
Controis Group
507 E. Michigan Street
P.O. Box 423

Milwaukee, Wi 53202

The cut-in temperature is set by
moving knob “A” to the desired
cut-in setting. This knob
adjustment does not change the
cutout setting, but provides for a
short or long recycle time as
required by the application.

Checkout Procedure

Before leaving the installation,
ohserve at least three complete
operating cycles to be sure that
all components are functioning
correctly.

Repairs and Replacement

Field repairs must not be made.
For a replacement control,
contact the nearest Johnson
Controls distributor.

Printedin US A.

2 A19ZBA Technical Bulletin
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Temperature Controls Section

Technical Bulletin  A19CAC
Issue Date (788

A19CAC Type

Automatic Changeover Control

Application

The A19CAC changeover control
is used with a wall type, single-
pole, double-throw heating and
cooling thermostat to
automatically select either the
heating or cooling mode of a
convector or fan coil type
system,

Automatic changeover control
eliminates the need for manual
selector switches at the
thermostat, preventing
occupants from attempting to
obtain individual room cooling
when hot water is being
circulated, or heating when cold
water is being circulated. The
control automatically switches to
the cooling position when the
water temperature drops to a
preselected setting and switches
to the heating position when the
water temperature rises above
the preselected setting. The
switch is SPDT, and color coded
for easy wiring.

All Series A18 controls are
designed for use only as
operating controls. Where an
operating control failure would
result in personal injury andfor
foss of property, it is the
responsibility of the installer to
add devices (safety, limit
controls) or systems (alarm,
supervisory systems) that protect
against, or warn of, control
failure,

Installation

The A18CAC automatic
changeover control can be
mounted in any position except
under the selected pipe where
condensate could drip into the
control. Locate the control on
the convector inlet tubing or pipe
so water temperature changes
will be quickly sensed. The
control's mounting plate is also

the temperature sensing
element.

The control can be securely
mounted to piping as small as
1/2 in. copper tubing and as
large as 1-1/2 in. iron pipe. See
Fig. 5 for mounting strap
instructions. The excess strap
must not be inside the control
cover. If the tubing or pipe is
covered or insulated, remove a
5 in. section, making sure the
surface of the tubing or pipe is
ciean. Remove the control's
cover and place the mounting
strap on the control as shown in
Fig. 5, securing the control to the
tubing or pipe. See Fig. 6 for
mounting a remote bulb control.
Replace the pipe covering, or
insulate the control mounting
plate to minimize ambient
temperatures on the control's

sensing capability.

A CAUTION: Unnecessary
tension on screw “C” may
distort temperature element
and change its control
setting. Tighten only until
control is secure.

Wiring

A\ CAUTION: Disconnect
power supply before wiring
connections are made to
avoid possible electrical
shock or damage to
equipment.

The terminals on the single-pole,
double-throw switch are color
coded. The red terminal is the
common; the blue terminal
opens on a temperature rise,
and the yellow terminal cioses on
atemperature rise. See  Figs.
3 and 4 for typical wiring
diagram.

T ——
H MR

ey
@ -

Fig. 1 -- Changeover Control
shown less mounting strap.

A\ CAUTION: Use the terminal
screws furnished (8-32 x
1/4 in. binder head).
Substitution of other screws
may cause problems in
making proper connections.

Adjustments

Adjusting screw "B, Fig. 2,
permits screwdriver adjustment
of the set point between the 60°F
{16°C) and 90°F (32°C) range.

.8

Fig. 2 - Note color coded
contact unit. Mounting strap is
held to control by screw “C".
See Fig. § for mounting
instructions.

© 1988 Johnson Controls, Inc.
Code No. LIT-121045
Part No. 997-361, Rev. D




CLOSED WHEN HOT
[TWATER IS CIRCUL Arta"

BLUE
@

RED YELLOW
(COMPAON)

CLOSED WHEN CO
WATER 1S CIRCULATED

Flg. 3 — Terminal markings of the
A19CAC.

PP LINE VOLTAGE
REATING—COOLING
THERMOSTAT

SPEED CONTHOL

{(IF USED)
o —

o
&
&

HEAT
O0L

FAN
MOTOR

YELLOW

p &

4

w
=4
[
"

X
Eie]
©

s

H N
Flg. 4 — Typical wiring dlagram
fllustrating the use in a heating and
cooling circuit,

This control is calibrated so the
red to yellow circuit opens on a
temperature drop below the
controf’s set point.

Checkout Procedure

Before applying power, make
sure installation and wiring
connections are according to job
specifications.

Before leaving the instaliation, at
least three complete operating
cycles should be observed to
see that all components are
functioning correctly.

Repairs and Replacement

Field repairs must not be made.
For a replacement control,
contact the nearest Johnson
Controls wholesaler.

NSON
CONTRELS

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, W1 53202

Fig. 5 — Skelelon view of case,
mouniing plate (lemperature
element),and mounting strap. First
fasion strap to case by the clamp
screw. Place conirol on tube or pipe
and place siot of mounting strap over
tab on case. Tighten clamp screwlc s
snug fit. CAUTION: Do notlighten oo
tghtly. Strap must not be Inside of
cover. Control mounting plate is alsc
the temperature element and mus? not
be dented or crushed as this wiil
chenge control setting. Clip off or
bend back excess strapping.

HIGH TEMPERATURE
ELECTRICAL TAPE

|2 "‘{\i@cuumv

4 70 CONTROL
\ 7

e -

S

Fig. § — Drawing and mounting
Instructions for remote bulb control.
Frst plsce the bulb against the pipe
with the formed colils facing the pipe.

Form the buth to the contour of the
plpe so the buib colls are agains! the
plpe. Secure firmly agsinst the pipe
with high temperature eiecirical tape.
Mount the control In any convenient
location.

Printed in US A
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Temperature Controls Section A

Product Bulletin  A18BAG
Issue Date 0788

Type A19BAG Thermostat For Portable Heaters
With Thermostat Extension Cord and Beaded Chain Hanger

Application

The A18BAG special thermostat
for portable heaters is a single-
pole, single-throw control with
contacts opening on a rise in
temperature. The thermostats
are supplied with an adjustable
range and a fixed differential. A
“No Heat” position on the dial
permits manual shutdown of the
heater without disconnecting the
thermostat or the power supply.
A special 3-wire extension cord
and “series plug” are an integral
part of this controf to permit
"plugging” the heater cord into
the thermostat extension cord
for automatic operation. A
beaded chain hanger is supplied
to permit supporting the
thermostat in any convenient
location.

All Series A19 thermostats are
designed for use only as
operating controls. Where an
operating control faiture
would result in personal injury
and/or loss of property,

Specifications

it is the responsibility of the
installer to add devices
{safety, limit controls) or
systems {alarm, supervisory
systems) that protect against,
or warn of, control failure.

General Description

The A18BAG is a sturdy,
compact thermostat with a
visible scale and an adjustable
set point knob. An exposed
helical sensing element is
specially designed and field
proven for rapid response and
dependability. The enclosed
snap-acting contacts are dust
protected. The thermostat has a
NEMA Type 1 enclosure and is
designed for portable heater
applications.

A strain relief bushing on the
extension cord minimizes undue
strain on the wire connections at
the terminals.

Ordering Information

To order specify Product
Number A18BAG-1 only.

Product 4 98AG-1

“Thermosial with Adjustable Range, "No Haat”

Fig. 1 —~ Product Number
A1SBAG-1 showing beaded
chain and thermostat
extension cord.

Installation

The A18BAG comes with the
thermostat extension cord
factory installed. The following
instaliation steps are all that is
necessary to ready the A19BAG
for service.

1.  Remove the beaded chain,
with sleeves and snap plugs
(2) from envelope.

2. Place ends of the beaded
chain into the slots in the
back of the case {opposite
cord end). Push in the snap
plugs to hold the chain.
(See Fig. 3.)

::mb“ ;g’}f‘;}; Z©3H0) 3. Hang tr_ne thermqstat ina
mf?::ngs; FIRF{1.5CT) NonadjsGbie convenient location wheree
Finish Gray Baked Enamel the thermostat extension
Case 062" (1.6 mm) Cokd Rolled Steel cord can be plugged into a
Materal  Cover 025" (0.6 mm) Cold Rolied Steel power supply. The supply

outlet must be a 3-prong

Extension Cord 6’ (1.8 mj) Long, HSJ Class )
type for 120 Volt service,

Specification, Rubber Covered 3-Prong Piug and

ac::"“:z;‘on “Series” Socket for 120 Volt Service, 15 Amp. “Green” wire should be
Rating. The Case is Electrically Connected to connected to “Ground.”
Green "Ground™ Wire

Switch Enciosed, Dust Protected ,SPST Pennswitch All wiring should conform to

Chaln Kit 7" Beaded Brass Chain with Sleoves and Snap the National Electrical Code
Plugs with Each Thermostat and local regulations.

Sensi Liquid Charge,Cailed Coppar Alr Bulb, Cadmium

Elem :ﬁ Plated with Supplemental DichromateTreatment,
Black Vinyl Coated

Shipping individual 1.61b (0.7 kg)

Weight  Pack

'© 1988 Johnson Controls, Inc 1

Code No. LiT-121040
Part No. 3529, Rev E



c'c( = A\ CAUTION: Do not dent or Checkout Procedure
S < deform the sensitive bulb of Before leaving the installation,
S pa this control. Denfing or observe at least three complete
o & deforming will change the operating cycles to be sure that
¢ c calibration and cause the all components are functioning
® & control fo cycle at a correctly.
CC fad temperature lower than the
< dial setting. .
< s g Repairs and Replacement
L. & v ‘:»‘; . . . N
53 ' . Electrical Ratings Field repairs must not be made.
- - Volis, AC 120 For a replacement thermostat,
L Full Load Amps.- 15 contact the nearest Johnson
Fig. 2 - Beaded chain with Tocked Rotor Amps. 30 Controls wholesaler.
sleeves installed. The “snap” - 1500 Watts
plugs are used to hold the chain Non-Inductive 120 VAC
in the thermostat.

Pilot Duty — 125 VA, 24/120 VAT

AIRBAG~1

i
LWL;:“ML_

% 5 %
3

POLARIZE!
ABBAG-1 PLUG
(SUPPLIED WITH CONTR

FOWER SUPPLY
120 VAC

Fig. 3 — Back view of thermostat
illustrating method of installing
chain.

PORTABLE
HEATER

Flg. 4 — Schematic witing hookup of Product Number
A19BAG-1 with portable construction heater.

4. Be sure the thermostat is
installed in a location where
direct air from doors,
windows and other cold air
sources; or heat from heater
discharge, lights and other
heat sources will not unduly
affect the thermostat
operation.

-

ot
| el b

—d
Al

5. Plug the heater cord into the
thermostat extension cord.
The heater cord should be
3-wire type with 3-prong
plug for 120 Volt service
and the “Green” wire should
be connected to heater
enclosure. For longer runs
use only 3-wire extension
cords which have 3-prong
grounding type plugs and
adequate wire size.

coNBiS

Controts Group

507 E. Michigan Street
P.0. Box 423
Milwaukee, WI 53202

o
4
|
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Performance specifications appearing herein are nominal and are subject to
accepted manufacturing tolerances and application variables.

Prnted in US A

2  A18BAG Product Bulletin




FANs 121,125

Temperature Controls Section A
CONTR é\}SON Product Bulletin ~ A19AUC, A19BUC
issue Date 1091

Types A19AUC, A19BUC Fixed Differential
Thermostat For Hazardous Location

Application Features

The A18AUC and A19BUC + Dependable and precise
thermostats are designed for snap-acting contacls

use in locations where enclosed in a dust protected
flammable and explosive case and the liquid filled
mixtures of vapors and gases sensing element are field
with air or combustible dust in air proven.

are present. Listed at UL for .
“Hazardous Locations, Class |, ¢ Unaffected by barometric
Group D (NEMA 7) and Class Ii, pressure and cross ambient
Groups E, F and G (NEMA 9)° temperfxture problems for
as defined in the National ‘repeat” accuracy.

Electricat Code. The SPDT
contact unit provides open high
or close high action for either
heating or cooling applications.

« SPDT contacts for use on
either heating or cooling
applications.

« UL Listed, CSA Certified for
"Hazardous Locations.”

Fig. 1 — A19BUC thermostat
The thermostats are available to with air bulb.

cover sensed temperatures from

-30 to 475°F (-34 to 246°C). s i
Closed tank fittings and bulb General Description ]
well§ are available for immersion The temperature sensing

applications. elements are liquid filled,

All Series A19 thermostats are providing uniform differential

designed for use only as throughout the selected

operating controls. Where an adjustment range. Remote bulb 7

elements are regularly supplied
with a 6 foot. (1.8 m) capillary.
Requests for other construction

operating control failure
would result in personal injury
andfor loss of property, itis variations should be sent to

the responsibility of the Customer Service.
installer to add devices .

(safety, limit controis) or The range adjustment changes 5 {_‘
systems (afarm, supervisory the cut-in an;i cutout ppmts i o
systems) that protect against, alike. The differential is A - g
or warn of, control failure. nonadjustable.
Fig. 2 — Interior view of the
A1SAUC with clamp on bulb.
[ ificati These thermostats are suitable
pecitications for installation in hazardous

AiSAUC  SPDT Comtact Action, Retrote Sensing Element locations as defined in the

Type Number AT9BUC  SPOT Contact Adfon Coied Buib National Electrical Code, where
Range, Differential and - - the atmosphere may contain the
Maximum Temperature See Selection and Range Table following:

Enclosure UL us:;d for Hazardous Locations 1, Certain vapors and gases,

Snap-Acting Contacts in Dust Protectsd .

Switch Endosmeng 2. Dust such as aluminum,
Capillary A19AUC  61t{1.8 m) Standard Length magnesium ar their

Finish Natural Aluminum commercial alloys.

Condult Opening Ye” Female, NFY 3 rbon black, coal or coke
Mounting Two 3" Diameter Holes ) g:sts_ '

Wiring Connections Screw Type Terminals.

Shipping Weight 28 (1.2kg) 4. Flour, starch or grain dusts.
© 1931 Johnson Controls, Inc. 1

Code No. LIT-121035
Part No. 3544, Rev. |
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Installation instructions
Issue Date August 24, 2005

A28PA and A28PJ Type Two-Stage Temperature Controls
with NEMA Type 4X Raintight Enclosures

Application

IMPORTANT: The A28PA and A28PJ Type
Temperature Controls are intended to control
equipment under normal operating conditions.
Where failure or malfunction of an A28PA or A28PJ
temperature control could lead to an abnormal
operating condition that could cause personal injury
or damage to the equipment or other property, other
devices (limit or safety controls) or systems (alarm or
supervisory) intended to warn of or protect against
failure or malfunction of the A28PA or A28PJ
temperature control must be incorporated into and
maintained as part of the control system.

The A28PA and A28PJ type two-stage
electromechanical temperature controls are designed
for use in many agricultural applications. The A28PA
and A28PJ controls have rugged Nory! plastic
enciosures and are UL Listed as NEMA Type 4X.
A28PA and A28PJ controls are also UL Listed for use
in National Electrical Code (NEC) Article 547
Agricultural Environments (ANSI/NFPA 70).

Two Single-Pole, Double-Throw {SPDT) switches
allow independent stage control circuits. Each switch
may be wired for open-high or close-high action,
providing automatic changeover on heating/cooling
applications. A jumper across the switches’ common
(red) terminals is supplied as a standard feature.

The adjustable A28PA and A28PJ type temperature
controls have O-ring sealed external setpoint
adjustment knobs and range scales with oversized
markings for easy readability in low light.

IMPORTANT: Do not dent, bend, uncoil, or
otherwise aiter the position of the sensing element
(coil) mounted on the base of the A28PA and A28PJ
type controls. Damaging the sensing element (coil)
may change the control calibration and voids any
warranties on the control.

Operation

The circuit between R and Y of the low stage switch
(RY)) closes, and R and B (RB,) opens on
temperature increase to the setpoint (dial setting). On
a further temperature increase, the high stage switch
closes RYy and opens RBy. The reverse sequence
occurs on a temperature decrease.

Installation
Dimensions
2-3/16 11116
—5 i 2 T
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3 & 134 (1
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Figure 1: Dimensions for A28PA and A28PJ Type
Temperature Controls with NEMA Type 4X
Enclosures, in/mm

Mounting

Mount the temperature control where it is exposed to
the average temperature of the controlled space. Do
not mount it where it can be affected by unusual heat

"or cold, such as over an animal stall or in direct

sunlight. Avoid locations near doors, windows, or other
sources of non-ambient air drafts. Do not mount the
control on an outside wall or where temperature at the
sensing element exceeds 140°F {(60°C).

© 2005 Johnson Controls, Inc.
Part No. 996-545, Rev. D

1
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Mount the temperature control to a flat surface with
screws through the holes in the mounting ears on the
back of the case. See Error! Reference source not
found..

Wiring

A WARNING: Risk of Electric Shock.
Disconnect each of multiple power supplies before
making electrical connections. More than one
disconnect may be required to completely
de-energize equipment. Contact with components
carrying hazardous voltage can cause electric shock
and may result in severe personal injury or death.

IMPORTANT: All wiring must conform to all
local, national, and regional regulations. Use copper
conductors only for all wire connections.

IMPORTANT: Do not use A28 temperature
controls on applications where the electrical load
across the control's switch may exceed the electrical
ratings shown on the temperature control's label.

IMPORTANT: Use only the terminal screws
fumished with the switch. Using other screws in the
switch voids the warranty, may damage the switch,
and may cause problems in making secure
connections.

Wiring terminals of each switch are color coded to
simplify wiring. Red (R} is the common terminal. The
red to yellow (Y) circuit closes on temperature
increase and is typically used to control cooling or
ventilating equipment. The red to biue (B) circuit opens
on temperature increase and is typically used to
control heating equipment.

To make wiring connections, proceed as follows:

1. Loosen the four cover screws and remove the
cover and knob assembly. The knob is secured in
the cover and must niot be removed. Do not
damage the O-ring.

2. Select the knockout to be removed. Place a
screwdriver blade on the knockout near the edge.
Apply a sharp blow to the screwdriver handle to
loosen the knockout.

Note: For watertight connection to rigid conduit,
connect an approved watertight conduit fitting to
the conduit first, and then connect the fitting to the
A28PA or A28PJ control enclosure.

3. Insert wire through conduit opening.

Make wiring connections to the screw terminals.
See Figure 2, Figure 3, and Figure 4.

5. Ensure that the O-ring is seated properly. Replace

the caver and knob assembly. Be sure to check
the alignment of the range adjustment knob.

Low Temp. High Temp.

Stage Stage Low and High Temperature

Stage Switch-Action is:

Rto B closes and Rto Y opens

on temperature decrease.

é Rto Y closes and R to B opens

on temperature increase.
A28 Temperature

Control

096548 _2.cutr

Figure 2: A28 Temperature Control Switch Action

First
Stage
Load
L1
L2z
Red
Facoy 1111 ® | @
Installed = |
Jumper ‘ -
Mt
*.J] ConnecttoY
. for cooling. §
AZBT " Connectto B~
emperature ) o
Con‘t)rii for heating. é
=

Figure 3: Typical A28 Control Wiring for
Two-Stage Control Circuit

2 A28PA and A28PJ Type Two-Stage Temperature Controls with NEMA Type 4X Raintight Enclosures Installation
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installer must provide means of discannection
and overload protection as required.

A28 Temperature
Control

High Low

Temperature ———wjp < Temperature

T@@——

Factory

Installed

- Jumper
High Speed - .
To T —— T 3
Fan 0w Speed L2 power
Motor Supply &
L1 L1 2

Figure 4: Typical A28 Control Wiring for
Two-Speed Ventilating Fan

Setup and Adjustments

Turn the knob on the front of the A28 temperature
control to adjust both of the control's temperature
setpoints simultaneously.

A WARNING: Risk of Electric Shock.
Disconnect all electric power sources from the

A28 thermostat before removing the A28 thermostat
cover. Contact with internal components canying
hazardous voltage can cause electric shock and
may result in severe personal injury or death.

All A28 thermostat models have a fixed differential on
each switch. Some models have an adjustable
inter-stage differential. To adjust those models with
inter-stage differential:

1. Remove the control cover and rotate the adjusting
wheel counterclockwise to increase the
differential. (Increase spread as per label on
controf).

2. Use a smali screwdriver and insert into serrated
wheel at the lower left corner of the low
temperature stage switch.

3. Replace and secure cover with screws when
adjustments are complete.

Checkout

Before leaving the installation, observe at least three
complete operating cycles cf the controlled equipment
to ensure that all components are functioning correctly.

Adjust the dial to a lower or higher set point and check
contact action of the switches to see that they are
operating as illustrated in Figure 2, Figure 3, and
Figure 4.

Repairs and Replacement

All A28 temperature controls are not field repairable.
Do not attempt to repair any control that is not
functioning properly. Contact your

Johnson Controls/PENN® sales representative or
authorized distributor for a replacement control.

A28PA and A28PJ Type Two-Stage Temperature Controls with NEMA Type 4X Raintight Enclosures Installation
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Technical Specifications

Product A28PA and A28PJ Type Two-Stage Temperature Controls with NEMA Type 4X Raintight
Enclosures

A28PA Type Applied VAC 24 120 208 240 277

Switch Electrical Ratings  motor, full Ioad Amperes - 16 9.2 8 -

(per switch) Motor, locked rotor Amperes - 96 552 48 -
Non-inductive Amperes - 16 9.2 8 72
Pilot duty Volt-Amperes 125 125 125 125 125
Total connected load not to exceed 2,000 VA

A28PJ Type Applied VAC 24 120 208 240 277

g Et'i‘:@ Switch Electrical  motor, full load Amperes . 6 3.4 3 .

gs (per switch) Motor, locked rotor Amperes - 36 204 18 -

Non-inductive Amperes - 10 9.2 8 7.2
Pilot duty Volt-Amperes 125 125 125 125 125
Total connected load not to exceed 2,000 VA

Ambient Operating -26 to 140°F (-32 to 60°C)

Temperature

Ambient Storage -40 to 140°F (-40 to 60°C)

Conditions

Shipping Weight 1.2 b (0.54 kg)

Agency Listings UL Listed; File £E6688, CCN XAPX (US) and XAPX7 (Canada)

UL Listed as Type 4X and for NEC Article 547 Agricultural Environments

The performance specifications are nominal and conform to acceptable industry standards. For application at conditions beyond these
specifications, contact Johnson Controls Application Engineering at 1-800-275-5676. Johnson Controls, Inc. shall not be liable for damages
resulting from misapplication or misuse of its products.

NSON
CONTRELS

Controls Group

507 E. Michigan Street

P.O. Box 423 Published in US A,
Milwaukee, WI 53201 www johnsoncentrols. com
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A28 Series Two-Stage Temperature
Controls With NEMA 1 Enclosure

Application

These two-stage controls are
designed to cover a broad range
of general purpose operating
temperature control applications
in the refrigeration, air
conditioning and heating fields.

Two SPDT switches permit
independent control circuits.
Each switch may be wired for
“open high” or “close high”
action, as required, providing
automatic changeover on
heating-cooling or similar
requirements. Models are
available with close differential
on each switch. A jumper across
the “common” terminals is
supplied as a standard feature.
Models are available for fixed or
adjustable between stage
differential.

All Series A28 temperature
controis are designed for use
only as operating controis.
Where an operating control
failure would result in personal
injury and/or loss of property, it is
the responsibility of the installer
to add devices (safety, fimit
controls) or systems (alarm,
supervisory systems) that protect
against, or wamn of, control
failure.

Operation

Figure 8 illustrates the operation
of the A28AA. On a temperature
increase lo the dial setting, the
circuit between R and Y of the
low stage switch (RY\) closes.
Simultaneously the circuit
between R and B (RB) opens.
On a further increase in
temperature the high stage
switch operates and closes RYy
while simultaneously opening
RBy. The reverse sequencing
takes place on a temperature
fail.

Installation

Follow equipment
manufacturer’s instructions if
provided. If instructions are not
provided, proceed as follows:

Mounting

Controls are normally mounted
to a surface through holes in
back of case.

A\ CAUTION: On rough
mounting surfaces use the
top two mounting holes
only. When these controls
are mounied on an uneven
surface using screws in all
four holes, the case can be
twisted enough to affect the
control's calibration and
operation.

For closed tank applications
without well assembly, Part
FTG 13A-600R packing nut
assembly may be supplied. See
Fig. 4 for sequence of
installation. Place parts over
support tube section of the
element, placing bulb into tank
({be sure tank is drained so liquid
level is below tank opening).
Tighten the 1/2 in. NPT adapter.
Screw packing nut into adapter
with the retaining washers and
packing in place as shown.

To install models supplied with a
bulb well, first install the bulb well
into the tank opening. Remove
bushing from the bulb well and
slide the bushing over capillary.
Place the bulb and bushing into
the well. Push bulb into position
in bottom of the well. Tighten set
screw in end of the adapter to
hold bulb in position. See Fig. 5
for bulb well installation.

Fig. 1 - Interior view showing high
stage and low stage switches.

A\ CAUTION: Do not dent or
deform the sensing bulb of
this control. A dentor
deformation will change the
calibration and cause the
control to cycle at a
temperature lower than the
dial setting. When the bulb
mounting clip is used to
mount the bulb near the
refrigerant tubing, be sure
the sheet metal screw does
not pierce the tubing.

e MR —_ s A

Fig. 2 -- The A28 with remote
bulb and convertible adjustment
has a snap-in plug in the cover,
a knob for field installation, and
a bulb mounting clip with sheet
metal screw.

& 1988 Johnson Controls, inc.
Code No. LIT-121050
Part No. 996-318



Wiring

A\ cAUTION: Disconnect
power supply before wiring
connections are made to
avoid possible electrical
shock or damage to

equipment.

Foliow equipment manufacturer's
diagrams if provided. Wiring
should conform to local codes
and the National Electrical Code.
Wiring terminals of each

;BULB SUPPORT TUBEL

Flg. 3 — Style 1 swaged bulb with
support tube for clamp-on of closed
tank sppiications.

PACKING NUT TRRER o ] ADkPTE

Fig. 4 — Part Number FTG13A-5008
packing nut assembly. {Use with Style
1 bulb with support tube for direct
immersion spplications.)

SHING
SET SCREW _U," NPT ACAPTER
(x] )
1] T ]
g —+ pe ]

BULB WELL NUMBER DIMENSION "a°

EL1GA-600R(MONEL]  4.751121)
::‘[:%-gggn 494425}
WELI4A- BOIR S.81148}
WELIGA- 60IR 28471
Fig. 5 — Butb well for fiquid
immersion applications where z
temperature buib may be removed
without draining tank.
?5;‘:“1,5 ACJUSTRENT
PLUG
KNOB
=

Fig. 6 — Drawing showing snap-in
plug removed and the knob in line i©
sssembie. Press the knob onto the
siotted shaft,

A\ cAUTION: Use terminal
screws furnished (8-32 x
1/4 in. binder head).
Substitution of other screws
may cause problems in
making proper connections.

Adjustments
All models have fixed differential
Fig. 7 — Between-stages differential on each Pennswitch. To adjust
can be Increased by rotating adjusting controls with between-stage
cam counterclockwise as Hiusirated differential, rotate adjusting
sbove. wheel counterclockwise to widen
the differential (increase spread).
Pennswitch are color coded for Use a small screwdriver and
convenience and to simplify insert into serrated wheel. (See
wiring. Red is the common Fig. 7.}

terminal; red to yellow circuit
closes on temperature increase,
red to blue circuit opens on
temperature increase. Use
copper conductors only.

Knob range adjustment or
screwdriver siot adjustment
supplied on range screw.
Convertible adjustment models
can be field converted from

{rsmu FALL

RY,, CLOSES _|
RB,, OPENS "f‘_‘i‘
H
D HIGH
STAGE n @ ‘
AY, CLOSES _| *
®B, OPENS ] | _Rr, oPENS ®
i

@@

A8, CLOSES

L
STAGE L@
{ i" RY, OPENS HITEMP LO-TEMP
TEMP R!SEj /‘Ra{ CLOSES STAGE  STAGE
Dial SETTING

Flg. 8 — Swiiching action of the two-stage controf is
{llustrated in the sketch above, RBy, RYy Indicates
HLTEMP stage; RB, RY,, indicates LO-TEMP
stage. "D” represents the differential between stages.

|_— % CONNECT THIS WRE 70 (@) FOR

UNLOADER CIRCUIT THAT WUST BE
= ENERGIZED TD UNLOAD COMPRESSCR.

gy

@B OH
P@®

awper—t—
H
cowrr S }coumzsson DE-ENERGIZES 10
SUPPLY UNLOADER CRCulT\  UNLOAD

» ) COMPRESSOR
%} CONTROL CRCU!

Fig. 9 — Typlcal wiring disgram of a refrigeration

compressor with single siage unioader. Two compressor
packaces mav be sequenced with same circult.
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A28 Series Two-Stage Temperature Controls

with NEMA 1 Enclosure

Application

These two-stage controls are
designed to cover a broad range
of general purpose operating
temperature control applications
in the refrigeration, air
conditioning and heating fields.

Two SPDT switches permit
independent control circuits.
Each switch may be wired for
“open high” or "close high”
action, as required. Models are
available with close differential
on each switch. A jumper
across the "common” terminals
is supplied as a standard

Models are available for fixed or
adjustable between stage
differential.

All Series A28 temperature
controls are designed for use
only as operating controis.
Where an operating control
failure would result in
personal injury and/or loss of
property, itis the
responsibility of the installer
to add devices (safety, limit
controls) or systems (alarm,
supervisory systems} that
protect against, or wam of,
control failure.

feature.
Specifications
A2BAA Two SPDT Switchas, Standard Differential
T ¢ m s
e ' A28AJ Two SPDT Switches, Close Diffsrential
Conduit Opening_ 778" (22 mm) Dia. Hole for 1/2° Condut
’ Red to Yallow Closes on Temperature Rise
Contact Action Red to Blue Opens on Temperature Risa
Switch SPDT, Snap-Acting Contacts in Dust
Protected Enclosure
DIt tial Each Switch Fixed
oron Between Stages _ Adjusiable o Fixed, As Spoecied
Enclos Case 0.062" {1.6 mm) Cold Rolled Steel
ure Cover 5.025" (0.6 mm) Coid Rolled Stee!
Finish Gray Baksd Enamel
Shipping Individual Pack  1.110 (05 kg)
Weight overpackol 561 (25 kg)

Range and Bulb Specifications

»

g ———— .

Fig. 1 - Exterior of the A28
Knob range adjustment is
shown.

Features

= "Repeat” accuracy which is
unaffected by barometric
pressure and cross ambient
temperature problems.

» Dependable single-pole,
double-throw snap acting
contacts in dust protected
enclosure.

s Special close differential
models availabie for critical
requirements.

Adlustable Ditferentlal 'F ('C) Maximum Bulb Bulb Bulb
Range (1) Esch Swilch. Fixed B Stages Temperature (2} Size Style
F{C) Standard Close Adjustable or Fixed F{C) in {mm) {3)
~3C 0 +50 5 25 2% 7 as Specitied 140 375x4 for
(~35 o +10) {2.8) {1.4) {1.11039) (60) (9.5 x 102) 4
20t0 80 335 2 2o 7 as SpeciBied 140 ar5 x5 Tor
{7 to +28) (1.9) (1.1} (1.1103.9) (60} (9.5 x 127) 4
40 to 90 3 15 2o 7 as Specified 140 375x6 1or
{5 10 30) (1.7) {0.8) (1.1t039) {60) (8.5 x 152) 4
30t0 110 35 2 2to 7 as Specified 140 094 x 144 N
(Oto43) (1.9) (1.1) (1.1t03.9) (60) {24 x 3658)
{1) Other avakable on quaniity orders are 2010 +60°F (-29{0 +16°C), -10 10 + 7T0°F {~2310 +21°C), 4010 120'F (5 10 43°C), 50 to 200°F (1010 90°C),

6010 130°F (15 10 55°C), 80 to 140°F (16 to 60°C) and 10010 240°F {4010 120°C).

{z}&hxmmbl.bhmp«w'Mhdunaﬂcmwmﬁshhmmmmgmmamocmtml,mhushipptngcctam.mshm
the tsmperahrs which the control can withstand on repeat cycles.

{3} Style 4 I cbtained by using Style 1 with support kube and adding FTG 13A-600R packing rat essembly for 1/2° NPT tapping

© 1888 Johnson Controls, inc.
Code Na. LIT-125130




Fig. 2 - Interior view showing

Controls may be supplied for
immersion applications for use
with a closed tank connector or
with a bulb well assembly. A low
cutout stop, which can be setin
the field, is an integral part of the
control,

Optional Constructions
Ambient Compensation

Available at extra cost.

high temperature (stage) Bulb
and fow temperature . )
(stage) switches. Coil bulb for low movement air

General Description

Controls are compact with
nonadjustable differential on
each switch. Knob range
adjustment and visible scale are
standard. Models are available
with a knob for field convertible
adjustment. These models are
supplied with a snap-in plug in
the cover for concealed
screwdriver slot adjustment,
Other features include a liquid-
filled, copper sensing element
which is unaffected by
baromeltric pressure and cross-
ambient temperature problems.

application may be supplied.
Also available is a 3/16 in.

{(4.76 mm) diameter by 22 in.
{658 mm) long bulb for detecting
the average temperature in air
ducts.

Capillary

Capillary longer than 6 feet

(1.8 m) available at extra cost.
Capillary from 6 to 10 feet (1.8 to
3 m)in2foot (0.6 m)
increments; over 10 feet (3 m)in
5 foot {1.5 m) increments.

Packing Nut

Part No. FTG 13A-600R is
available for closed tank
applications where the
temperature does not fall below
-35°F (~37°C) or exceed

Maximum liquid pressure limit is
150 psig (1034 kPa). For
applications where the
temperature or liquid pressure
exceeds these limits, specify
Style 4 element with all metal
packing nut as an integral part of
the control.

Range Adjuster

Screwdriver slot with visible
scale or screwdriver siot with
internal scale and solid cover
optional at no extra cost
{quantity orders only). Models
are available with knob, snap-in
plug and remote bulb mounting
clip for field convertible
adjustment. This provides
conversion to knob, concealed
screwdriver slot or external
screwdriver slot adjustment.

ADJUSTMENT
SHAFT

Fig. 3 - Drawing showing
snap-in plug removed and the
knob in line to assemble. Press

+250°F (121°C). the knob onto the slotted shaft.
Electrical Ratings
A2BAA — Standard Differentlal

Vohs, AC 120 208 240 277
Ful Load Amp 16.0 9.2 80 —_
Locked Rotor Amp 96.0 552 480 —
Non-inductive or
Resistance Load Amp 16.0 9.2 8.0 7.2
{Not Larmp Loads})

Pliot Duty — 125 VA, 24/277 VAC

NOTE: When used as a twa circuil swiich, the total connected bad must not exceed 2000 VA

A28AJ — Close Differential

___Nolta, AC 120 208 240 277
Full Load Amg 6.0 34 30 —
Lockad Rotor Amp 360 204 180 —

“Noa-Inductive or
Redstance Load Amp 10.0 9.2 8.0 7.2
{Not Larnp Loads)

Pliol DUl — 125 VA, 247277 VAC

NOTE: When uzed as a two cirouit swlch, the total connected bad must not sxceed 2000 VA,

2 A28 Product Bulletin




Ordering Information 3. Between-stage differential 6. Specify type of range

{(nonadjustable models adjustment if other than
To order, specify. only). knob adjustment.
1. Type number (see Type 4. Capillary length, if other .
Number Selection). than 6 feet (1.8 m). Repairs and Replacement
2. Range required. 5. Packing nut assembly or Field repairs must not be made.
bulb well, if required. For a replacement controt,

contact the nearest Johnson
Controls wholesaler.

~BULE SUPPORT TUBE e CUTOUT STOP BRACMET
::z:ﬁm::”}_m - \ WITH SLOT AND SCREW
T ~u "\ - P!
\Yl \\ g i

3

Fig. 4 ~ Style 1 swaged bulb
with support tube for clamp-on
or closed tank applications

INTERLOCKING

packinG tut RERER o ey apapTer \
7~ N\ A Fig. 7 - Between-stages Fig. 8 - Thig:’:;;‘:f ha‘%:
S differential can be increased by icrew;vty;:ve ustbe |°p coned
. > 3 p rotating adjusting cam Stop screw m oosen
STYLE T \pacxmis and moved to the stop setting
FuLd SUPPORT counterclockwise desired. Tighten screw after
as illustrated above. esired. ‘tohien w
setting is made.
Fig. 5 - Part Number
FTG13A-600R packing nut
assembly, (Use with grwp FALL
Style 1 bulb with support tube RY,, CLOSES _|
for direct immersion R8, OPENS 1% T
applications.) |
0 HIGH
| STAGE a O, @
BUSHING ggL (CJLO%S t i | —
USHING PE
\ SET SCREW 1" NPT ADAPTER - t 4 T 'gg: giggés ®
e LOW
il ﬂ STAGE D @)
25 e 1By i i
6 4 ‘ ¥ Ry, OPENS HI-TEMP LO-TEMP
BULB WELL NUMBER DIMENSION "A” _J L ;
S, Rl TEMP R ’se / RB, CLOSES STAGE  STAGE
wstlzg-gggg 5.81(148) DAL SETTING
WELIBA- 6OIR 28171
. o Fig. 8 ~ Switching action of the two-stage control is illustrated
. Fig. § - Bulb weil for liquid in the sketch above, RBy, RYy indicates HI-TEMP stage; RBy, RY, indicates
immersion applications where a LO-TEMP stage. “D” represents the differential between stages.
temperature bulb may be
removed without draining tank.
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Fig. 10: Typical wiring diagram of a refrigeratio

| % CONNECT THIS WIRE TO (B) FOR
UMLOADER CIRCUIT THAT MUST BE
TMERGIZED TG UNLOAD COMFRESSOR.

COMPRESSOR

r(as cuatcm:s r:p
uw,om:a CRCY
COMPRESSOR

DONTROL CRCUT

n compressor with single-stage unloader.

Two compressor packages may be sequenced with the same circuit.
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Performance specifications appearing herein are nominal and are subject to
accepted manufacturing tolerances and application variabies.

SON
CONTRELS

Controls Group

507 E. Michigan Street
P.O.Box 423
Miwaukee, Wi 53201

UL Guide No. XAPX
File No. £6688

CSA Class No. 4813 02
File LR948

Printedin US A

4 A28 Product Bulietin




HNSON
LS

conid

7

Master Catalog 125

Temperature Controls Section A

Product Bulietin A28
Issue Date 1291

A28 Series Two-Stage Temperature

Controls Less Enclosure

Application

These two-stage open type
temperature controls are
designed for mounting in cases or
enclosures that are a part of the
equipment on which they are
installed. Controls are designed
to cover a broad range of general
purpose operating temperature
control applications in the
refrigeration, air conditioning and
heating fields. Two SPDT
switches permit independent
control circuits. Each switch may

Specifications

be wired for “open high" or “close
high” action as required, providing
automatic changeover on heating-
coaling or similar requirements.

Available with close differential on
each switch. A jumper across the
“common” terminals is supplied as
standard. Models are available
for fixed or adjustable between
stage differential.

All Series A28 temperature
controls are designed for use
only as operating controls.
Where an operating control
failure would result in personal

Two SPDT Switches, Standard Differential

AZGGA
Type Number
ype fum AZ8GJ

Two SPDT Switches, Close Differential

SPOT, Snap-Acting Contacts in Dust

Switch Protected Enclosurs
Differential Each Switch F‘cx‘od i
Between Stages  Adjustable or Fixad, As Specified
Finish Zinc Plate
Material Baseplate 0.063" {1.6 mm) Cold Rolled Steel
Frame 0.050° (1.3 mm) Cold Rolied Steel
Individual Pack  0.81b (0.36 kg)
Overpack
ah'lpphg 40 Unhs 341 (154 kg)
toht Bulk Pack
50 Units 4410 (20kg)
Electrical Ratings
A28GA — Standard Ditferential
Volts, AC 120 208 240 277
Ful Load Amp 16.0 92 8.0 —
Locked Rolor Amp 96.0 552 480 —
Non-inductive or
Resistance Load Amp* 16.0 9.2 8.0 7.2
{Nol Lamp Loads)

Pilot Duty — 125 VA, 24 10277 VAC

“SPST Rating. Total canrwctsd load rmust not exceed 2000 VA,

A28GJ — Ciose Differential

Volts, AC 120 208 240 . 277
Full Load Amp 6.0 34 3.0 —
Locked Rotor Amp 36.0 204 8.0 -
Non inductive or
Resistance Load Amp® 10.0 9.2 8.0 7.2
(Not Lemp Loads)

Pilot Duty — 125 VA, 24 0277 VAC

“Total cornecied load must not exceed 2000 VA.

Fig. 1 — The A28GA with
calibrated dial and pointer.

injury and/or loss of property, it
is the responsibility of the
installer to add devices (safety,
limit controls) or systems
(alarm, supervisory systems)
that protect against, or wam of,
control failure.

Features

e Dependability -~ precision
snap-acting contacts in a dust
protected enclosure.

s Flexibility — wide choice of
ranges, mounting and element
styles.

s Precision repeat accuracy
which is unaffected by
barometric pressure and cross
ambient problems.

s Special close differential
models with case
compensation of ambient
temperatures available for
critical requirements.

© 1981 Johnson Controls, inc.
Code No. LIT-125125




General Description

These controls have a
nonadjustabie differential on each
switch. Available with 1/4 in. shaft
and choice of .156 in. or .187 in.
flat for knob mounting {(knob not
supplied), screwdriver adjustment
or factory sealed setting on
quantity orders (see Optional
Constructions). Standard shaft
rotation is clockwise for warmer
when facing adjusting shaft. Also
available with calibrated dial and
pointer.

Other features include a liquid-
filled, copper sensing element
which is unaffecled by barometric
pressure and cross ambient
temperature problems. Controls
may be supplied for immersion
applications for use with a closed
tank connector or with a bulb well
assembly.

A\ cAUTION: Do not dent o
deform the sensitive bulb of
this control. A dent or
deformation will change the
calibration and cause the
control to cycle at a
temperature lower than the
dial setting.

Optional Constructions
Sensing Elements

3/8 in. (8.5 mm) diameter bulb
and 6 ft (1.8 m) capillary are

Optional construction at extra
cosl, on quantity orders, include:

Capillary longer than 6 feet.

2. Bulbs 3/16in. (4.8 mm),
14 in. (6.4 mm)or 5/16 in.
(7.9 mm) 0.0.

3. Coil bulbs for low movement
air applications.

4. 3/16in.x 22 in. long bulb for
detecling the average
temperature in airducts
(20 to 90°F [-7 o +32°C}
range only).

;BULB SUPPORT TUBE

Fig. 2 — Styie 1 swaged bulb
with support tube for clamp-on or
closed tank applications.

Adjustment Options

Range adjustment changes cut-in
and cutout points alike. Available
with fixed or adjustable differential
between stages. Adjustment
options, on quantity orders, are:

1. 1/4in. (6.4 mm) shaft with
.156 in. (3.6 mm) or .187 in.
(4.75 mm) milled flat for
buyers’ knobs (Fig. 11).

2. Screwdriver slot with stops,
colder-warmer dial (Fig. 9).

INTERLOCKING

T Ry Ng{ ADAPTER

STYLE ¢
BULB SUPPCRY
Tuse

Fig. 3 — Part Number FTG13A-600R
packing nul assembly. (Use with Style
1 bulb with support tube for direct
immersion application.)

3. Factory sealed setting
(Fig. 10}.

4. Calibrated dial and pointer,
with factory adjustable (not
field) low cutout or high
cutout stops when specified
on quantity orders (Fig. 8).

Example: Low temperature
thermostat may have low cutout
stop set from -10 to -30°F (-23 to
-34°C). High cutout stop may be
set from +30 to +50°F (-1.1 to
10°C).

BUSHING
\ SET SCREW/'/“;' NPT ADAPTER

[l
1

e
WELL NUM DIMENSION “A°
WE L 14A -~ GOORIMONEL ) 4.75(1213
WELI4A~ B02R 4,94 (125}
WELI4A-603R 5.814148)
WELIGA- 60IR 2.8171)

-Fig. 4 — Bulb well for iquid
immersion applications where a
temperature bulb may be removed

standard. without draining tank.
Range, Differential and Bulb Specifications
Adjustable Differential F . Maximum Bulb Buitb Buib
Range [ Temperature(1) Size Style
F Each Stage, Fixed Between Stages F I @
C Standard Close ' Adjustable or Fixed ‘C mm
=30 to +50 5 25 207 as specified 120 x4 1
35 +10 28 14 111039 =) 95 x102 or 4
201090 35 2 2to 7 as specified 140 Y xS 1
Tw+32 19 13 111080 86 85x127 ord
4010 90 3 15 205 as specified 140 3 x6 1
5to 3 17 08 111028 B0 95x 152 ord
€010 90 25 15 210 S as specified 140 Hx7 1
151035 14 08 111028 =) 95x178 ord
100 10 240 55 2.75 210 7 as specified 260 3x 3% 1
3810 116 X 35 11038 143 95x96 or 4

{1) Maximum bulb temperatre which the oloment can withstand at Infrequent intervals during B of control, such as shipping conditiona. This is not the
tomperature which the control can wihetand on repeat cycies.
(2} Style 4 is obtdined by using Style 1 with suppart tube and adding FTG13A-600R packing nut assembly for 3/2° NPT tapping.

2 A28 Product Bulletin




RY,, CLOSES _]
RE,, OPENS

RY, CLOSES _|

Terminals

1. Number 8-32 binder head
screw terminals, standard.

2. U4in. x .032 in. male quick-
connect terminals on models
without calibrated dial, at
extra cost.

Packing Nut

Part Number FTG13A-600R is
available for closed tank
applications where the
temperature is within -35 to
+250°F (-37 to 121°C). Maximum
liquid pressure limit is 150 PSIG
{1034 kPa). For applications
where the temperature or liquid
pressure exceeds these limits
specify Style 4 element with all
metal packing nut as an integral
part of the control.

Packaging

Bulk pack is standard. Orders for
a single shipment! of less than
50 controls will be indivigually

;'TEMP FALL

]
STAGE
RB; OPENS J'}—[ y )

 _RY,, OPENS
| RB,, CLOSES

¥ uv, oeens

TEMP HlSEJ %/—RB,_ CLUSES
Ol SETTY

Fig. 6 ~ Switching action of the two-stage control
is Mustrated in the skelch above, RBy, RYy indicates
HI-TEMP; BBy, RYy indicates LO-TEMP. “D” represents the
differential between stages,

Fig. 8 — Calibrated dial and pointer
with.factory adjustable low cutout
sfop.

packaged. Individual packaging
charges will apply.

Repairs and Replacement

Field repairs must not be made.
Confrols requiring attention
shouid be returned to the factory.
When ordering a replacement
controf specify Product and Sernial
Number as shown on the control.

Ordering Information

To order, specify:

1. Type Number (see
Specification Table).
Range required.

Between stage differential
{nonadjustable models only).

4. Capillary length, if other than
6 feet.

5. Type of bulb.

Type of mounting.

Type of adjustment. If knob
shatt is required, specify
length (Dim. "8"), flat

(Dim. “A”) and length of flat
{Dim. "C"}. {See Figs. 11
and 13.) .

8. Packing nut or bulb well, if
required.

Fig. 5 — Between-stages differential
can be increased by rotating adjusting
cam counterciockwlse as flustrated

ahove.

TEMP
DAL )

®

5EE

oo ) {w) (-

| % conect TS wat To (B FoR
LROADER CROWT THAT MUST BE

o™} COMPRESSOR

‘(ucﬁm 1:‘)
et S UNLOADER CROUTN

[ @ h @ -
SUMPER]
3 H
]
—® e x

NP LO-TEMP
HSP‘(%EGE STAGE

Fig. 8 — Drawing showing screwdriver

slot range adjustment with staps.

COMPRESSOR
CONTROL GROUTY

Fig. 7 — Typical wiring diagram of a refrigeration
compressor with single stage unloader. Two
compresacr packages mey be sequenced
with same circuit,

= O

Fig. 10 — Drawing showing factory
sealed setting.

A28 Product Bulletin 3




Fig. 11 — Dimension drawing showing
side and front views (1/4" [6 mm] shaft
adjustment shown).

... 156 187 .
Dimension A: 586 O 534 Specily

Dimensicn B: as specified

Maximum at standard prices)
Dimension C: as specified

ggl.ﬁ's
%
# fﬁfL

gt -1
.
ARPAE
= P
e e

T Taswors 3R T
o capiLLary 98

198 I
e 50 —’il’s’%‘i <
.1_‘ . - P
83 'G
“—'%”—_'_ 7
‘ 1 3 \ §.§e’§ Fig. 12 — Front and side view of
244 i i 3§3 catfibrated dial and pointer option,
62 @ @ | :
e ’ = Boa T '
i et T 300
(1@ D\ 3
- L SUTUBE —L
- ssiors @ik i in.
L% bl Capuary  Dimensions o
-t
RSN
. - 203
zroces 6-32~ | 117 iR i
NC-28 THREAD \{ %_ 5 _’{5 P
- A
ng 4 —=3 -
g b = %
Fig. 13 — Center support, front i '; =
mounting. Bracket optional at oA 356
extra cost @ g?g_e”ﬁ-
=g s 3
i L B %
23 ST @ 3
3 L2 A
Dimension A: -‘:-:3% or -}%E- specify 1—— f A L
- T" ! PPORT
Dimension B: as specified 15? 3 sLoTs ] é"‘zg TuBE
Max. ot stendard piices) L8

Performance specifications appearing herein are nominal and are subject to accepted
manufacturing tolerances and application variables.

Controls Group

507 E. Michigan Street
P.O. Box 423
Milwaukee, Wi 53202

UL Guide No. XAPX2
File E6688

CSA Class 4813 02
Flie LR948

Printed in USA.
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S e gt Code No. LIT-1927110
A R Issued February 1, 2009

johnson ;})}\’(' ‘.;:M

Controls

A28 Series
Two Stage Temperature Control

Description

The A28 Series are two stage temperature controls that incorporate a
fiquid filled sensing element.

§ i ¢
HighStage | Low Stage ; /;\‘iz
Actionon Increase & ///l
of Temperature b R
A28 Action Diagram A2BAA4 A28AB-29
Features Applications

+  wide temperature ranges available

+ constant differential throughout the entire range
- SPDT snap-acting swilches

- unaffected by changes in barometric pressure

« unaffected by cross ambient conditions .
+ compact enclosure

Use for temperature sensing applications requiring two-stage control of
HVAC/Refrigeration equipment,

Accessories

packing nut assembly available for direct immersion applications
{Part No. FTG13A-600R}
+ remote bulb models include 5/8 in. mounting clip

« variety of sensing element styles

Selection Charts

Code Switch  |Range Dift Bulb and Bulb Well No. Range

Number Action °F (°C) Fe{C") Capillary {order separately) Adjuster

COILED BULB-FIXED DIFFERENTIAL ]

A28AAA4C 2-8PDT 30to 110 3172 (1.9) Ea. Stage 1-378 in. x 2-1/8 in z Convertible
{-1t043) 3 {1.7) Fixed Between Stages Coiled

CASE COMPENSATED-FIXED DIFFERENTIAL

A2BAA-9C 2-SPDT 20w 80 3 1/2(1.9) Ea. Stage 38in.x5Sin WEL14A-603R Knob
{-71027) 3 (1.7) Fixed Between Stages 6 f Cap.’

WIDE RANGE-ADJUSTABLE INTERSTAGE DIFFERENTIAL

A28AA-28C 2-SPDT 3010 110 31/2 (1.8) Ea. Stage 12 &t averaging bulb - Screwdriver
(-1t0 43) 2 1 7 Adj. Between Stages 6 i Cap. Siot

A2BAA-28C 2.SPDT 3010 100 5 (2 8) Ea. Stage 38 n x4in. WEL14A802R Convertible
{-34 o 38) 2 to 7 Adj. Between Stages 8ftCap.'

A2BAA-36C 2-SPOT 4010 80 3 Ea. Stage IBin x 534 1n. - Knob
{40 32) 210 7 Adj. Between Stages 6 fi Cap.

A28AA-37C 2-SPDT 60 to 140 5 Ea. Stage 38in. x4in WEL14A-602R Knob
{16 10 60) 2 to 7 Adj. Between Stages s ftCap.

A28A3-4C 2-SPDT 20 10 80 2 Ea. Stage 316 x 22in. - Knob
(-71027) 2 10 7 Adj. Between Stages 6 ftCap.

CHANGEOVER CONTROL

A28AB-1C 2-SPDT? 2010 80 IR 38in xSin WEL14A-603R Screwdriver
-71027) (1.9) 6ftCap Stot

A28AB-2C 3 2-SPDT*  [60to 90 5 Strap-on Grd Bulb - Screwdriver
(16 10 32) (2.8) 42in. Cap. Siot

1. Packing nut assembly availabie for direct immersion a2pplications {(Part No. FTG13A-600R).
2. Switches within 1 F* (0.6 C°) of each other

3. Maximum sensing element temperature is 250°F (121°C)

4. Switches within 1.5 £* (0.9 C*) of each other

The performance specifications are nominat and conform 1o acceplable industry stangdards For applications at condtions beyond these specifications, consult the local Jatnson Cantrols office
Johnson Contrals, Inc. shall not be fiadle for damages resulting from misapplication or misuse of its products. € 2009 Johnson Controis. inc www johasoncontrols.com
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Controls <

Two Stage Temperature Controi {Continued)

Replacement Parts

Code Number Description

[ CVRIBAG1TR Concealed adjustment
'CVRZBA-61BR Visible scale
KNB20A-602R Kneb kit

Technical Specifications
Maximum butb temperature of A28AA-37 is 230°F (110°C). For all others, maximum bulb temperature is 140°F (60°C).

Electrical Ratings
Motor Ratings VAC [i0 208 [245 [277
A2BAA, A

AC Full Load A 160 92 80 -
AC Locked Rotor A 96.0 55.2 48.0 —
Non-inductive or Resistance Load A 16.0 g2 80 72
{Not tamp Loads)
Pitot Duty - 125 VA, 24 10 277 VAC '

A28A3
AC Full Load A 80 34 30 -
AC Locked Rotor A 36.0 20.4 180 —
Non-inductive or Resistance Load A 150 02 8.0 72
{Not Lamp Loads)
Pilot Duty - 125 VA, 24 10 277 VAC ’

A28AB
AC Full Load A 16.0 92 8.0 —
AC Locked Rotor A 96.0 552 48.0 -
Non-inductive or Resistance Load A 16.0 82 80 72
(Not Lamp Loads)
Piiot Duty — 125 VA, 24 10277 VAC '

1. When used as two circuit control, the fotal connected load must not exceed 2000 VA,

The performance specifications are nommal anc conform 1S scceptable mdustry standards. For applications at condmions beyond these specifications. consull the foca! Johnson Controls office
Johnson Controls, Inc shafl not be habile for damages resulting from misappheation or misuse of its products © 2003 Johnson Centross, Inc. www._johnsoncontrois.com
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A28 Series
Two Stage Flange Mounted Duct Thermostat

. Code No. LIT-1927115
Issued February 1, 2009

Description
The AZBAK is a two stage temperature

control with special air coil sensing element
and adjustable mounting flange.

Features

- Fiat flange mounting with special coil
element permits positioning of sensing bulb
in the appropriate pordion of the air stream

» 2 SPDT snap-acting switches

- unaffected by barometric pressure or cross
ambient temperatures

Applications

These duct thermostats are used on reof top
units, make-up heaters, duct healers, and air
handling systems of all types.

A28 Series

©
®

®

High Stage

O)
®

®

Low Stage

Action on Increase
of Temperature

A28 Action Diagram

228 aps

AZBAK

Selection Chart
Code Number Switch Range Differential Maximum Allowable
Number of Stages Action °F {°C} F* {C") Fixed Temperature at Bulb
Each Between FC)
Stage Stage
AZBAK-1C 2 2-SPDT Switches 0 to 110 2(1.1) 31N 140 {6C)
{-1t043)
AZBAK.2C 2 2-SPDT Switches 6010130 2010 3.7 200 (83)
{16 to 54)
Technical Specifications
Electrical Ratings
Motor Ratings VAC 120 208 240 277
AC Full Load A 60 34 30 -
AC Locked Rotor A 360 204 18.0 -
Non-Inductive or Resistance Load A 10.0 §2 8.0 7.2
{Not Lamp Loads)

Pilot Duty — 125 VA, 24 10 277 VAC

Note: When used as a two-circuit control, the fotal connected load must not exceed 2000 VA.

The perdormance specifications ane nominal ang conform to acceptable industry standarts For apphtations al condhions beyond these specifications, consult the local johnson Contrals office
Johnson Controls, inc shatt not be fiable for damages resuting from Mmisappkcation or misuse of ts procucts B 2009 Johnson Conrots, Ing

1of1

www johnsoncontrols.com







Code No. LIT-1827130
issued February 1, 2008

Johnson //))"

Controls

A28
Two Stage Agricultural Thermostat With NEMA 4X Enclosure
Description Applications
The A28PJ and A28PA are two stage Designed for use in agricultural and industrial
temperature controls with raintight and applications that require compliance with
dusttight enclosures. Article 547 of the National Electrical Code. s
i

Features . ;
- rugged thermoplastic gasketed enclosures I

that meet NEMA 4X specifications §
- O-ring sealed setpoint adjustment knobs ! Q
- range scale with oversized white markings ;

for easy readability in low light

- exposed portion of liquid-filled sensing
elements are plated and plastic coated to
resist damage in corrosive atmospheres

A28PJ, A28PA

Selection Chart
Code Number |Switch Action |Range °F (°C) DI F° {C°) Bulb and Capillary  |Range Adjuster
A28PJ-AC 2-5PDT 3010 110 2(1.1) Ea. Stage 13/Binx 2-1/4 in. Knob
(-1t0 43) 2107 (1.1 10 3.9) Ad). Between Stages Coited
A28PA-2C 2.8FPDT 3010 110 2 (1.1) Ea. Siage 138 inx 2-1/4 in Knob
(-1t043) 2to7 (1.1 10 3.9) Adj. Between Stages Coiled
Technical Specifications
Electrical Ratings
Motor Ratings VAC |120 208 {240 {277
A28PJ
AC Full Load A 6.0 34 30 -
AC Locked Rotor A 36.0 204 18.0 -
Non-Inductive or Resistance Load A 10.0 g2 80 72
{Not Lamp Loads)
Piot Duty — 125 VA, 24 t0 277 VAC?
A28PA
AC FullLoad A 16.0 9.2 20 =
AC Locked Rotor A 96.0 E52 480 pu
Non-inductive or Resistance Load A 16.0 92 8.0 7.2
{Not Lamp Loads)
Piiot Duty - 125 VA, 24 t0 277 VAC"

1. When used as a two-circuit control, the total connected load must not exceed 2000 VA,

The performance specifications are nominal and cordorm to acceptable indusity standards For applcations at conditions beyono these specifications, consult the Iocal Johnson Cortrois office
Johnson Controfs, Inc. sha¥ not be hiable for damages resuting from misapplication of misuse of its products. € 2009 Johnson Contols. Inc www_jchasoncontrols.com
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Temperature Controls Section A

Product Bulletin  AZ8MA
Issue Date 1088

A28MA Type Two-Stage Tower Fan Control
Two-Stage Air Cooled Condenser Fan Control

Application

The A28MA temperature
controls are designed to
maintain optimum head
pressure on refrigeration and air
conditioning installations by
controlling the operation of two-
speed fan motors or dual fans.
The fan motor operation is
cantroited by temperature
change at the sensing bulb.
Two basic constructions are

« For Air Cooled Condensers --

The A28MA-2 and -3
controls with tin plated bulb
and capillary are for clamp-
on application to the
condenser or liquid line.

The A28MA controls have two
SPDT switches for flexibility of
application shown in Figs. 4
and 5. The operating sequence
of the two switches cycled by a
single temperature sensing

available.

* For Cooling Towers or
Evaporative Condensers --

The AZ8MA-1 and -4

controls with Neoprene
coated bulb and capillary are
for sump water temperature
control. The coated element
resists mechanical abrasion
and chemical damage.

element cannot be altered in the
field. The single dial adjustment
moves both high stage and low

stage settings by a like amount.

All Series A28 temperature
controls are designed for use
only as operating controls.
Where an operating control
failure would result in personal
injury andlor loss of property,

Specifications )
AZBMA-1 40 1o 120°'F Range Plate, Neoprene Coated Bulb and
Capfilary, for Coolng Yower or Evaporative Condensers
A28MA-2 40 tv 120°F Range Plate, Tin Plated Bulb and
Product Capiiary, for Air Cooled Condensars
Numbder A28MA3 $1050°C Rangs Plate, Tin Plated Bub and Capiliary,
for Air Cooled Condensers
A28MA4 5 10 50°C Range Plate, Neoprone Coated Bulb and

Capilary, for Cooling Tower or Evaporative Condensers

Difterentlal Each Stage

5F (2.8C)

{Fixed) Between Stages 8F (4.4C°)
Maximum Buld .
Temperaturs 210°F (99°C), Overrun At Infrequent intervals
Switches Two SPOT Pennswitches With Snap-Acting Contacts In
Dust Protecied Enclosure
Sensing 3/8" (9.5 nvm) x 4” (102 mm) Bulo With 6 foot {1.8'm)
Eiement Capiltary
Range
Adjuster Internal Screwdriver Siot and Dial
Wiring .
_Con lons Screw Type Terminals
Enclosure Rainprool With Gasketed Cover (NEMA ()
Anish UL Listed Outdoor Gray Enamal
Materis .0827 (1.6 mn) Cold Drawn Sieel
Mounting Three Rubber Cushioned Mounting Feet
Conduit -
° Welded 3/4° Femals Connector
Shipping
. 231b (1.0 kg)
TI08 Johweon Contrts, tnc,
AR fghis tweerved.

Fig. 1: An A28MA-1 Cooling
Tower Fan Control.

itis the responsibility of the
installer to add devices
{safety, limit controls) or
systems (alarm, supervisory
systems) that protect against,
or warn of, control failure.

Features

« Weather resistant gasketed
enclosure has gray UL Listed
outdoor finish.

¢ Liquid-filled sensing element
is unaffected by barometric
pressure and cross ambient
temperatures.

+ Strain-free mounting on three
rubber cushioned mounting
feet.

Fig. 2: An A28MA Control with
the cover removed.

Code No. LIT-126135
Part No. 3534, Rev. D




TEMP FALL
RY,, CLOSES _| {
RS, OPENS
!
]
D HIGH
STAGE WO @
msEe ] | :
RB, OPENS ¥ ¥ &v, oPens ;
1 SN SE
i 'y RB;, CLOSES ® ®
Low |
STAGE o ®l -6
|
A O FI-TEMP LO-TEMP
TEMP ‘NSEJ ¥l RB. CLOSES STAGE  STAGE

DAL SETTING—/

Fig. 3: Switching action of the twa-stage control is iilustrated above.
RBH, RYH indicates HI-TEMP stage; RBt, RYL indicates LO-TEMP stage.
“D" represents the differential between stages.

General Description

The A28MA controls have two
enclosed SPDT switches. The
red terminal is common. When
the red to blue terminals are
wired, the circuit opens on a
temperature increase. (See
Fig. 3.) When the red to yellow
terminals are wired, the circuit
closes on a temperature
increase. The switch differential
and between stage differential
are fixed.

MR P~

BUT ~— ...
e
TERP,
NEUT. CONTROL

Rot

Accessories

A bulb welt is available for use
with the tin plated sensing bulb,
if required. Specify Part

No. WEL 14A-602R.

Ordering Information

To order specify Product
Number only.

Installation

A\ CAUTION: To avoid
possible electrical shock or
damage to the equipment,
disconnect the power
supply before wiring and
mounting connections are
made.

When the A28MA is mounted
indoors, it may be mounted in
any position with screws or bolts
through the rubber bushings in
the three mounting feet. When
the A28MA will be exposed
directly to the outdoor weather,
the control should be mounted
with the electrical connection
and capillary fitting facing
downward as shown in Fig. 1.

A\ CAUTION: Do not dent or
deform the sensitive bulb of
this control. A dent or
deformation will change the
calibration and cause the
control to ¢ycle ata
temperature lower than the
dial setting.

L e

CORDERSER
BATER

V\,e g\
NN
72N A YV
AN AT
RN
NN

SPRAY
ELIMINATORS

SPRAY
REARS

BAFFLES

Use terminal screws
furnished (8-32 x 1/4 in.
binder head). Substitution
of other screws may cause
problems in making proper
connections.

2
e AR
]

To CONDENSER T

BATER PUNP
Py CONTROL BINS

aSes Fig. $ for miting hoskap

Fig 4: Wiring hookup and

instailation of the A28MA-1 Cooling

Tower Fan Control with a forced
draft cooling tower.

NAKE UP WATER vaLVE

Make all wiring connections
using copper conductors only,
and in accordance with the
National Electrical Code and
local regulations.

Adjustment

The temperature set point may
be changed to meet the
requirements of the installation.
Remove the cover to change the
set point. Using a screwdriver,
rotate the dial to the desired set
point.

Checkout Procedure

Before leaving the installation,
observe at least three complete
operating cycles to be sure that
all components are functioning
correctly.

R;pairs and Replacement

Field repairs must not be made.
For a replacement control,
contact the nearest Johnson
Controls wholesaler.

Electrical Ratings

Voltage, AC 120 208 240 217
Full Load Amp . 180 9.2 8.0 —
Locked Rotor Amp 96.0 552 480 —
Nonrinductive or Hesistance 160 9.2 8.0 7.2

Load Amp (NotLamp Loads)

Pliot Duty — 125 VA, 24/277 VAC

NOTE: When used a3 a two circull switch, tha tolal connected load must not exceed 2000 VA and
miust have 2 common fetum.

2 A28MA Product Bulletin




NEUTRAL NEUTRAL <NEUTRAL NEUTRAL
SIHGLE PHASE . R . POKER
™O SPEED M__] FWWS PL JFAK N, 1® : , SUPPLY
AN MOTOR $ - Hot
FAN NO. 2"
< ) [@ ®| |©
3 ®
® 5@ ® |&
HEHP LD-TEWP HI-TEMP  LO-TEMP
*May be starter "pull coils® on two-spead polyphase motors. "May be starter "pull colls® on two-speed polyphass motors

Fig. 5 — Typlcal wiring hookup for ter sed or motors in sxcess of control rating.

fan motors provides high speed, low speed
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Dimensions nm

Performance specifications appearing herein are nominal and are subject to accepted
manufacturing tolerances and application vanables.

NSON
C S
Controls Group
507 E. Michigan Street
P.O. Box 423

Miwaukee, Wi 53202

Printed nUSA

Fig. 6 — Typical wiring hookup for two fan control
and “Off" control. provides duat fan, single {an and “OH" control.
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