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Fig. 2 — Beaded chain with

sleeves installed. The “snap”
plugs are used to hold the chain

in the thermostat.

 
Fig. 3 — Back view of thermostat
illustrating method of installing

chain.

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.

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.
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A CAUTION: Do not dent or

 

 defonn the sensitive bulb of

this control. Denting or
deforming will change the
calibration and cause the

control to cycte at a
temperature tower than the

 

 
 

 

 

Electrical Ratings 

Volg AC 120
Ill Load Arrps. 15 .

Loc or Amps. 90 
‘l800W8t‘ls

VZOVAC

Pi ———125 2 120 A V 

V 1250AIIBAG-1 PLUG
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Checkout Procedure

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 wholesaler.

POVLI SWPLYI20 VQC

Fig. 4 -— Schematic wiring hookup of Product Number
A19BAG-1 with portable construction heater.
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Jn.Dimenslons

Perfonnance specifications appearing herein are nominal and are subject to
accepted manufacturing tolerances and application variables.
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Product Bulletin A19AUC, A1 QBUC
issue Date 1091

Types A1 9AUC, A19BUC Fixed Differential

Thermostat For Hazardous Location

Application

The A1 QAUC 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 I.
Group D (NEMA 7) and Class H,
Groups E. F and G (NEMA 9)’
as defined in the National
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 (alann, supervisory

systems) that protect against,
or warn of, controi failure.

Specifications

T”. Numb” NISAUE SPOT Contact Acfion. Remote Sensing Elernent

Features

- Dependable and precise
snap-acting contacts
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 foot. (1.8 rn) capillary.
Requests for other construction
variations should be sent to
Customer Sewice.

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

nonadjustable.

. A19BUC SPDTContact Action. Coiled Bulb
Differential and

Ilaxlmum Ternpenture
euro

switch

See Selecfion and Range Table

 i;“—*:j‘ 
Snap-Acting Contacts in Dust Protected

 
Ca At9AUC . 6ft(1.8m)Standard LcFinish . Natual Alurinum

 ?m*****—~

 
Wiring Connections Screw Type Ternirials.

 

 

 
with air bulb.

 
Fig. 2 — lnteriorview ofthe

A1 SAUC 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 atuminum,
magnesium or their
commercial alloys.

3. Carbon black. coat or coke
dusts.

4. Flour, starch or grain dusts. 

91991.lohnsonControls.lnc 1 
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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 normai operating conditions.
Where failure or malfunction of an A28PA or A28PJ

temperature control could lead to an abnormat

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
etectromechanical 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 (NEG) Article 547
Agricultural Environments (ANSIINFPA 70).

Two Single~Poie. 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) terminais 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 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.

© 2005 Johnson Controls, inc.
Part NO. 996-545. Rev. D

 

Operation

The circuit between R and Y of the low stage switch
(RYL) closes, and R and B (RBL) opens on
temperature increase to the setpoint (dial setting). On

a further temperature increase. the high stage switch
ctoses RY” and opens RB... The reverse sequence

occurs on a temperature decrease.

lnstallation

Dimensions

Figure 1: Dimensions for A28PA and A28PJ Type
Temperature Controls with NEMA Type 4X

Enclosures, inJmm

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).

1
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Mount the temperature control to a flat surface with Note: For watertight connection to rigid conduit,
screws through the holes in the mounting ears on the connect an approved watertight conduit fitting to
back of the case. See Error! Reference source not the conduit first, and then connect the fitting to the
found.. A28PA or A28PJ control enclosure.

wiring 3. lnsert wire through conduit opening.
4. 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 adgustment knob.

 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~e-nergize equipment Contact with components
carrying hazardous voltage can cause electric shock

and may resuit in severe personal injury or death.

  
     LOW Temll High Temp.

Stage Stage

at

A28 Temperature
Control

  Low and High Temperature
Stage Switch-Action is:

 
    
 

   
Rto Bcloses and RtoYopens
on temperature decrease.

IMPORTANT: All wiring must conform to all

local, national, and regional regulations. Use copper
conductors only for ail wire connections.

R to Y closes and R to 8 opens
on temperature increase. 

 
 

 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 controls label.

   

 
9965452.oc|r 

  

Figure 2: A28 Temperature Control Switch Action

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. 

Vlfiring terminals of each switch are coior coded to L1

simplify wiring. Red (R) is the common terminal. The

red to yellow (Y) circuit closes on temperature

increase and is typicalty used to control cooling or
ventilating equipment. The red to blue (8) 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 Connect l°Y

  
the cover and must not be removed. Do not for cooiin9- ,3
damage the O-ring. A28 T Connect to 8 es,emperature . -o

2. Select the knockout to be removed. Place a Com?’ m heatm g
screwdriver blade on the knockout near the edge. I
Apply a sharp blow to the screwdnver handle to Figure 3. Typical A28 comm, wiring for
'°°se" the k”°°k°”t' Two-Stage Control Circuit
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Installer must provide means of disconnection
and overload protection as required.

A28 Temperature
Control

 

Fan Low Speed 12 pm, 5:,
Motor Suwly §

L1 L1 3

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 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 to increase the

differential. (Increase spread as per label on
control).

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 ControlslPENN® 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 AZSPJ Type Two—Stage Temperature Controls with NEMA Type 4X RaintightEnclosures

AZBPA Type Agglied VAC 24 120 208 240 277

Rafi"9s Motor. full load Amperes - 16 9.2 8 -
Motor, locked rotor Amperes ~ 96 55.2 48 -

Non-inductive Amperes - 16 9.2 8 7.2

Pilot duty Volt-Amperes 125 125 125 125 125

Total connected load not to exceed 2,000 VA 

A28PJ Type Agglied VAC 24 120 208 240 277

ii:-t';‘:)m°a' Motor, full load Amperes - 6 3.4 3 -
Motor, locked rotor Amperes - 36 20.4 18 -

Non-inductive Amperes - 10 9.2 8 72

Pilot duty Volt-Amperes 125 125 125 125 125

Total connected load not to exceed 2,000 VA_______~ 

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

Ambient Storage -40 to 140°F (.40 to 60°C)Conditions
_% 

Shipping Weight 1.2 lb (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 confonn to acceptable industry standards. For application at conditions beyond these
spedficafions, contact Johnson Controls Application Engineering at 1-800-2 75-5676. Johnson Controis. Inc. shall not be fiable for damages
resulting from misapplication or misuse of its products.

c ON
Controls Group
507 E. Michigan Street
PO. Box 423 Published in USA.
Milwaukee. WI 53201 www.johnsonoontrols.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
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 responsmility of the installer
to add devices (safety, limit
controls) or systems (alann,
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 (RYL) closes.
Simultaneously the circuit
between R and B (RBL) opens.
On a further increase in

temperature the high stage
switch operates and closes RYH
while simultaneously opening
RB”. The reverse sequencing
takes place on a temperature
fall.

 

O 1988 Johnson Controls, Inc
Code No. UT-121090
Part No. 996-318

 

Installation

Follow equipment
manufacturers 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
controls calibration and

operation.

 
 

 

 
  

For dosed 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 welt. 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 dent or

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.

 
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.



  

Wiring

 A CAUTION: Disconnect
power supply before wiring
connections are made to

avoid possible electrical
shock or damage to
equipment.

 

  
  

Follow equipmem manufacturers
diagrams if provided. Wlring
should conform to local codes
and the National Electrical Code.

Vlfiring terminals of each
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Fly. 7 -—— Between-stages dlflnrential

cm be Increased by rotating Adjusting
can counterclockwlso as Illustrated

shove.

Pennswitch are color coded for

convenience and to simplify
wiring. Red is the common
tenninal; red to yellow circuit
closes on temperature increase.
red to blue circuit opens on
temperature increase. Use
copper conductors only.

an, moses
as” ovens 

 
mt CLOSES
na,_ OPENS

TEMP R155:
DlAL SETTING

 

{ramp raw.

R‘r,, orsns
Ra, CLOSES

mr oecns

Rafi moses sues sun:

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 belween—slage
differential, rotate adjusting
wheel counterclockwise to widen

the differential Gncrease spread).
Use a small screwdriver and

insert into serrated wheel. (See
Fig. 7.)

Knob range adjustment or
screwdriver slot adjustment
supplied on range screw.
Conveltible adjustment models
can be field convened from

 
Ht-TEMP LO-TEMP

Fig. 8 - Swltcling pollen of the two—stage control ls
Illustrated tn the sketch above, H3”, RY“ indicates

l-ll-TEMP stage; REL, RYL, indicates LO-TEBP
stage. "D" represents the dmeronllal between stages.

 

 
 

COMPRESSOR
UNLOADER CRCUI

it counter ms was To runLNLOADZR cnculr THAT uusr 3:
Enencrzco to UNLOAD counnzssaa.

OE-EN€RG1ZES IO
LPNLOID

"' COIPRESSOR
CONTROL CRCJY

Fly. 9 —— Typlcnl wlrlng diagram at a refrigeration
compressor wlth alngle stage unloads. Two compressor

nackaaes man be sauumoed with same elrcull.
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A28 Series Two-Stage Temperature Controls
with NEMA1 Enclosure 

 

 

 

Appflcafion Models are available for fixed or ,‘
adjustable between stage »«

These two-stage controls are differential,
designed to cover a broad range ,
Of generag purpose operating All Series A28 temperature
gemperagme mum appggcafions controls are designed for use
in the refrigeration’ air only as operatmg controls.
conditioning and heating fields. Where an operating control

. , failure would result in

personal injury andior loss of
Each switch may be wired for Sezgfinzgisigggfethe installer
‘open mghl of "dose high. to add devices (safety limitaction, as required. Models are '
available with close differential °°“”°'5) °" 5V5‘'’"‘‘ “"3"”-
on each switch. A jumper 5“P°""5°"Y 5Y5t°"’5) ma‘
across the “common” terminals P'0‘9€13935"5t» 0" ‘"3"’ 07»

is supplied as a standard 00711703 failure-
fe tu .

a re Fig. 1 - Exterior of the A28.
_ _ Knob range adjustment is

Specrficatsons shown.

Numb‘, A28AA Two SPDTswttchss. Standard txlierantial
Tm A28A.I r'wo"""sa=or""’e.vater»os. c‘lose our

condull I at; (:2 mm) Dia Hole 701:: 112' Co£:t.i1m Featuresallow see on errpera e as
com”!‘won Red to Blue Opens on Ternperamre Rise - ‘Repeat’ accuracy which is

SPOT. Snap-Ading Contacts in Dust unaffected by barometric
sync“ Pr°l°Ct0d Enclost-Y0 pressure and cross ambient
Dmumzm Each Switch 7:33 temperature problems.

Between Adjustable Fixed. 5 ‘
5,, mm Case 0. (1.53; Gold Rdled sneer "“"‘ - Dependable single-pole.

co 0%" 0.6 )§6la ml3'a‘§._e("““"‘ double-throw snap acting
Hug‘, W ,3, ( mt: contacts in dust protected
“"""' " .1.5 enclosure.
smwlw lntlvlduflslck (0 g) ‘ i .
Wtlnhl 5°C':; pi.“ 56 b (5 kg) - Special close dlfferentralmodels available for critical

requirements.

Range and Bulb Specifications

Adina:-bk Dltfererslel 'r=('Q Maximum Bulb Wiurb Bulb

Ragnar!)  daelwaen Stages Temperature (2) Size Style' ' ndml close A iustabis or and ‘F ‘c in mm) 3
-aotoeso 5 25 zmorass 140 .575x4 lor

(~35 to +10) (2.8) (1.4) (1.1 to 3.9) (so) (9.5 x 102) 4
20505) 3.5 2 2to7as pacified 140 .37$x5 ‘lot

(-7 to +28) (1.9) (1.1) (1.1 to 3.9) (60) (9.5 2: I27) 4
401090 3 1.5 2to7e.sSpocifled 140 375326 wt

(5 lo 30) (1.7) (0.8) (1.1 to 3.9? H (60) (9.5 x 152) 4
aoxo 110 3.5 2 2 lo 7 as spoemod 140 .094 x 144 9
(0lo43) (1.9) (1.1) (1.1 to 3.9) (so) (24; 3655)

(I) Olaoruvaleble nmgamqusillyorclorswe-20to+60'F{—ato+16‘C).-10to+70'F(—~z3to +z1'c). A010 120‘F(5 to AUG). 50 to 2oo‘F(1o2o9o'c).
eon rao’F(1snss°c). eon 14(I'F(15 b60‘C) rd K1323 2301; (4093 IZTCJ.

(2)Mukru1-Ibtbbnperuxevtldmndaruicmwuunaruddhns¢uuiHervaba:hgheledIwcorhul,mchusfipphgca~diluu.TNshnd
Intanpeuhtewhlchluomuelcanwiiutmdmrepeatcycloa.

(3)Styb4!IwlIhodbyI.IshgStyle Twmslppotttbo mdaddhg F!'G13A-5!!HpaddngI1u!asuI'r1bfirlalIZ'hPTlap;Jng.

G 1988Johnson Cor-trots. inc 1
CodeNo. UT-125130

 



 
Fig. 2 - interior View showing

high temperature (stage)
and low temperature

(stage) switches.

General Description

Controls are compact with
nonadjustabie differential on
each switch. Knob range
adjustment and visible scale are
standard. Models are available
with a knob for field oonvenible

adjustment. These models are
supplied with a snap-in plug in
the cover for concealed

screwdriver slot adjustment.
other feature% include a liquid-
filled. copper sensing element
which is unaffected by
barometric pressure and cross-
ambient temperature problems.

Conuols 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.

Bulb

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 m) in 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
+250°F (12t°C).

ectrical Ratings
A28AA— Standard Differential 

Vo Ac

Fm Load Nrp
120 299,...
16.0 9.2

200

Maximum liquid pressure limit is
150 {>559 (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 Adiuster

Screwdriver slot 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. conceaied
screwdriver slot or external

screwdriver slot adjustment.

nznovs Z noausrusur

 
Fig. 3 - Drawing showing

snap-in plug removed and the
knob in line to assemble. Press
the knob onto the slotted shaft.

277

$53 @155 96.0 552 48.0 W —
N51"-Fs'6'u—cll\7o or
Resistance Load Arrp 1&0 9.2 3.0 7.2
(Not L819 Loads)

fig! Duty -— 125 VA, 2412?? VIC
N0TE:M'uninoduatwod2mlaxld\.tnwhlccwnaodbadm.ntrntuxcoodzJ00VA

AZBAJ- Close Differential
V AC 120 208 240 277

Pm Load Amp an 3.4 3.0 -
Locked RotorW 36.0 20.4 18.0 -~
 'or
Roddanco Load Arnp 10.0 9.2 8.0 7.2
(Not Lamp Loads)
""" “"'*“""‘—r=tioxDuty — 125''\7A. 24/2—‘r7v~c
Noifitmunuodasatwoctrwksnldxmnbtulccmoctodhadmsumtoxcoodznovk
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6. Specify type of rangeordering [nformafion 3. Between-stage differential . _
ad;ustment if other than(nonadjustable models

T0 Ofdef» SPBCW1 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 weil. if required. For a replacement control,

contact the nearest Johnson
Controls wholesaler.

-‘BULB SUPPORT TUBE CUIOUT STOP BRAC-KEY
WU’?! SLO? AND SCREW

 
 

Fig. 4 -Styte 1 swaged bulb
with support tube for clamp-on

or closed tank applications  
N1 ERLOCKSNG

ncmuc MIT .§,ir§.§§§ :/2" NF? ADAPTER
Fig. 8 - The controls have a
screw type cutout stop. The

Fig. 7 — Between-stages

 

 
  

differential can be increased by stop W must be I
am, supp”, \ncmo ' mmungnflaardcjlustgf cam and moved to the stop setting
W3‘ cw cc ‘Se desired. Tighten screw after

as illustrated above. setting is made_
Fig. 5 - Part Number

FTG13A-600R packin nut

assembly. (usewigh €75”? FAU-
Style 1 butb with support tube RY" CLOSES

fordirect immersion Ran OPENS

applications.)

h C? n ®
5 5“'"° 3;: gggilgs R”! OPENS ‘

K SET SCREW//IQ‘ upr ADAPTER "RB: CLOSES 9

iillmjl F)
I,” la: A .

5 ‘*3 . . ‘ av opens Hl-TEMP LO-TEMP L) TEMP RISE} / Rat cuoses smog STAGE
webfifi-23§'§ same) 0”“ 35"“WEU8A' SOIR Z.5l K?!)

Fig. 9 — Switching action of the two-stage control is illustrated
in the sketch above. RB... RYH indicates HI-TEMP stage; RBL, RYL indicates

LOJEMP stage. “D” represents the differential between stages.

Fig. 6 - Bulb well for liquid
immersion applications where a

temperature bulb may be
removed without draining tank.
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tcomzcr ms was Tore-szUELOADER CIRCUIT T!-{AT K151’ Ci
mascara Y0 uuoao coutvnzssoxt

JUIPIR

POWER COHPRESSOR mSPPLY LNLOADCH CRCU .

%JFRE§'W
COPWRG. @5117

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

.34

Hist: Lzarsn-""¥ 73 F”

J. ._f3"?

i~§%._.  
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"3-W ~{-%?1~——
CIPILLARY LUGGTN AS SPECIHCG

I 2Wo.oL<:y_§12u:;$.' $3.35 Optional Homigxxg Bracket
__ _73%_ ____:_,l Dimensions 5;

Performance specifications appearing herein are nominal and are subject to
accepted manufacturing tolerances and application vafiables.
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J NSON

CONTR’ S ,

Master Catalog 125
Temperature Controls Section A

Product Bulletin A28
issue Date 1291

A28 Series Two-Stage Temperature

Applition

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

be wired for ‘open high” or “close
high‘ action as required, providing
automatic changeover on heating-
cooling or simiiar 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

Controls Less Enclosure 

switches permit independent
control circuits. Each switch may Omy as operaung comm‘;Where an operating control

failure would result in personal

 
Fig. 1 — The AZBGA with

calibrated dial and pointer.

 

 

 
 
 
 

 

 

Specifications

A28GA T SPDT Switches. Standard Diff ritiai . .

"""""“’°' '"’“'”"‘*’°"‘."i°‘ *"°"°"V' “
SPOT. 3 . Came . D“ is the responsibility. of the

Switch W“ &,C'‘Gang 3 n t installer to add devices (safety,
_ H" 5”}, swmh pmd limit controls) or systems

um" ' Between sages Adjustable or Fixed, Asspocified (alarm. $0536“/35°?! Systems) fFinish zinc man that protect against, or warn o ,

Hawk‘ Bueplau 0.063’ (1.6 i-rm) Cold Boiled Steel control failure.
Frame 0.050‘ (1.3 mm) Cold Boiled Stool M

hdividlil‘ Pack 0.8 lb (0.36 kg) Features
Shipphg ‘°°"u'nP‘hs 34 lb (15.4 kg) _ _ , _
weight Bum PM 0 Dependability —~ precision

50 Units 44 b (20 kg) snap-acting contacts in a dust
protected enclosure.

Electflcal Ratings 0 Flexihiiity -— wide choice of
Au“ __ sumdam Dmermual ranges. mounting and element

v AC 120 208 240 277 SW95‘

? 3:3 53 £3 " 0 Precision repeat accuracy
 which is unaffected by
mdsmmmaa Amy 15,0 92 am 72 barometric pressure and cross
(Not La-rip Louis) ambient problems.

PilotDuty—125 VA, 24 to277VAC
"$?STBct‘ng.Toflcanndodl:iiid mint rid eiioeod2m0VA. - Special close differential

models with case

A28G.l —— close Differential compensation of ambient
 

vogg, Ac 120 zoo 240 . 217 temperatures available for
W I-086 N“? E0 3.4 3.0 - critical requirements.
E5363 l%Amp v 36.0 20.4 13.0 ‘ ' -—
W[Wor
Hosistarico Load Amp‘ 10.0 9.2 8.0 7.2
(Not Larrp Loads)

F|'Efifi- 13 V‘: 24l0277VE
'TotaioariocIodloadrrii.iutnot¢ieoodzXnVA.

0 1991 Johnson Controls, Inc. 1
Code No. UT-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.

fiat for knob mounting (knob not
suppiled). screwdriver adjustment
or factory sealed setting on
quantity orders (see Optional
Constructions). Standard shaft
rotation is clockwise for warmer

Mien 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 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. (9.5 mm) diameter bulb
and 6 ft (1.8 m) capillary are

 

 

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

1. Capillary longer than 6 feet.

2. Bulbs 3/16 in. (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.

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

;BULB SUPPORT TUBE
Fig. 2 —Style 1 swayed bulb

with support tube for clamp-on or
ciosod 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. 1/4 in. (6.4 mm) shaft with
.156 in. (3.96 mm) or .187 in.
(4.75 mm) milled flat for
buyers’ knobs (Fig. 11).

2. Screwdriver slot with stops,
oolder—warmer dial (Fig. 9).

mzntocxmc

PACKING NUT },"‘fiI;‘,;:‘,{f*,\ I/2" m=\r‘ ADAPTER
 

 
 

 

BULB sueecm PACKWG *rue:

Fig. 3 -— Part Number FTG13A-6008
packing rlul 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).

Sums

B‘ 557 SCREW/1/2' NPT ADAPTER

234 l——&§g—~l~————A—————-l
rv omensson ‘A’

wEt.iaA-sooatMoN£t.) 41502:)
weL:4A- scan 4.940251
VIELl4A- 503R 5.8ltl4Bl
WELl6A- 60lR 2.8ll7ll

-Fig. 4 —— Bulb well for liquid
immersion applications where a

temperature bulb may be removed

 
  

standard. without draining tank.

Flange, Differential and Bull: Specifications

Adjustable Dmewmm _i_7_' ~ flnldrnuin Bulb Bulb an“,
Range C‘ T-mperaturen) Size ’ SW3
1 Each Sbge, Fixed Bclvreen Stages 5 1; (2)'0 Standard Close ‘Adjuatablcor Fixed ‘C mm

-30104-50 S 2.5 2io7 asspocifiod 1-to %x4 1
«as»-no Z3 H 1.11033 '5)’ 9.5x102 or4
zotaso 3.5 2 2to7asspoct'fied no %x5 1

-7to+ar2 T5 F 1.1 103.9 '55 9.5x127 out
Aoloeo a 15 2to5asspeciiied 140 x6 1
sense I? 53 11102.8 76? 9.5x152 am

60109) 25 15 Ztosasspecified 140 %x7 1
mass 17 6'3 1.1 io2.a E6 95x178 on:

10010240 5.5 2.75 2to7asspecr‘fioci , 290 %x37Al 1
asmoms ‘ 5.7 "1? 1.1to3.9 E 9.5x98 ' or4

munianmbubmpmnwidihobmmomwfluhmaflnqwluewzhawiylbdwwdwdsadhfiucmfifiannhhruh
|aruporntnwN:hthuc::r'Irdcu1wlt1starldonmpoatcyc1au.

rzyszyiutuouuspebyuaivgsmoi wfiss1ppa1nbomdaddir1gFl'G13A-%pad<hgm1ubanbtyta1f2'N?TlIPfl‘9.
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Terminals

1. Number 832 binder head
screw terminals. standard.

2. 1/4 in. x .032 in. male quick-
connecl 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 PSlG
(1034 kPa). For applications
where the temperature or liquid
pressure exceeds these limits
specify Style 4 element with all
metal packing out 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

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 Serial
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. ifother than
6 feet.

5. Type of bulb.

MP
DIAL

6. Type of mounting.

Type of adjustment. If knob
shaft 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 dillerential

can be increased by rotating adjusting
cam counterclockwise as illustrated

&bOV¢.

 

  
ecoio¢crmsni:1o®F°*rnnmcscnuntnnwnuz
uacrtozsnwoumoocoanzssnn.

 is Q I1 ®
mr ovens .
nafi,‘ cwsas 9 Q ‘

0 0 are - ummu cvecu mm
HHEMP LOJEMP

rams RISE-’ 15/ Si: sues sues l } om ssm. _ _
Fig. 7 —-Typical wiring diagram of a refrigeration

compreesorwlth single stage unloads:-. Two
compressor package: may be sequenced

with same circuit.

fig.5—-Smtchhg nctlonol theme-atzgeeontrot
is illustrated In the skolch above, RB:-3. RYu Indicates

I-I~TE£P; 83;, RV; indicates LO-TEMP. ‘'0' represents the
differential between stages.

   
Fig.8-Clllbnieddhlandpointor Frg.s—ormngsr:ovningsm.wdrivor Fla-10-Dmrlnashowlnstactorv
mm-memory -diuzuhla Ion cutout stat rang: nrliusunerit with stops. sealed saltin9-

stop. .
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Fig. 11 ~— Dimension drawing showing T
side and fton! views 014” [6 mm] shaft €13

adjxxstmcm shown).

 

 

.156 .187. ‘$9
Dimensxon A: 59-6‘ or specify g? .

Dimension 3: as qmcirud ( 55 LMaximum at standatd prices]

Dimension 0: as specmed 3 Sm,-5 .29,” -r,_
on caenum %

 

Hg. 12 -— From and side View of
calihratnd dial and points: oplinn. 

Fig; 1 3 — center support, from
muunting. Brock»: optional at

extra cost.

Dimansion A: -'51-afar specify

Dlmwxslon B: uspeclfled (13%
“xx. at standard prices)

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

UL Guide No. XAPX2
Fate E6688

CSA Class 4813 '02
Fue LR948

Controls Gmup
507 E. Michigan Streei
F'.0. Box423 Printed‘mU.S.A.
!\RvAa.I(ee.Wl 53202 
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A28 Series

Two Stage Temperature Control 

Description
The A28 Series are two stage temperature controls that incorporate a
liquid filled sensing element.

  
A28 Action Diagram A28AA-4 A28A8-29

Features Applications

- wide temperature ranges available Use for temperature sensing applications requiring two—stage control of
- constant differential throughout the entire range HVAC/Refrigeration equipment.
- SPDT snap-acting switches _
- unaffected by changes in barometric pressure Accessones
- unaffected by cross ambient conditions - packing nut assembly available for direct immersion applications
- compact gnclosure (Pan NO. FTG13A-SDOR)
. yariefy of sensing element styles ~ remote bulb models include 5/8 in. mounting clip

Selection Charts

Code Range Diff Bull: and Bulb Well No. Range
Number ‘F ('C) F‘ (C‘) Capillary (order separately) Adjuster
COILED UL IXED DIFFERENTIAL

A2aAA-4C 2-SPDT 30 to 110 3 1/2 (1.9) Ea. Stage 1-3/8 in. x 2-1/4 in‘ Convertible
(-1 to 43) 3 (1.7) Fixed Between stages Coiled

CASE COMPENSATED-FIXED DlFFERENTlAL

A2aAA—sc 2-SPDT 20 to so 3 112 (1.9) Ea. stage are in. x 5 in WELMA-603R
(-7 to 27) 3 (1.7) Fixed Between Stages 5 ft cap,‘

WIDE RANGE-ADJUSTABLE INTERSTAGE DIFFERENTIAL

A28AA-28¢ 2-SPDT 30 to 110 3 V2 (1.9) Ba Stage 12 n averaging bulb Screwdriver
(-1 to 43) 2 to 7 Ad}. Between Sages 6 it Cap. Slot

AZSAA-29C 2-SPOT ~30 to 100 5 (2.8) Ea Stage 3/8 in. x # in. WEL14Av502R Convertible
(-34 to 38) 2 to 7 Adi. Between Stages 3 it cap.‘

AZBAA-36¢ 2-SPOT 40 to 90 3 Ba. stage are in. x 5-3/4 in. Knob
(4 to 32) 2 to 7Ad}. Between Stages 6 ft Cap.

A28AA~37C 2-SPDT 60 to 140 5 E2. Stage 318 in. x 4 in. wEL14A-602R
(16 to 60) 2 to 7 Ad}. Between Stages 6 n Cap.

2-SPOT 2D to 80 2 Eat Stage 3/16 in. x 22 in Knob
(-7 to 27) 2 to 7 Adj. Between Stages 6 it Cap.

     
  

 
   

  
 

 

  
   CHANGEOVER CONTROL

2-SPDT 20 to so 3 112 are m. x 5 in. WEI.14A—603R Screwdriver
(.7 to 27) (1.9) 5 ft Cap. Slot

  
 

Az3A3_2c 3 2-SPOT 60 IO 90 5 8339-00 Grid Bulb Screwdriver
(18 to 32) (28) C2 in. Cap. Slot

1. Packing nut assembly avaitable tordirect 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.

 

TMPfl90fmM°¢Ioedficaiasmenuui\dandmr¥mmmxzeptablehdusuystanduds Fwapdiramnsmmrunbmbeymmusespeafmmmu,m'mmRnlxmJmmmCumdsom2
Johnsoncontrols. Inc. snatlnotbeliablefordamages l"e9.tll3l'Q(t’0fnmiSa9piIC3!lOfiG'mtSIJ$€OVK$ proouas. 02009JomsonCo-struts. Inc wwwjohnsortcootrotspom
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Technical Specifications

Maximum bulb temperature of AZBAA-37 is 230‘!-' (110°C). For at! others. maximum bulb temperature is 140'!‘ (60'C).

Electrical Ratings
Motor Ratings VAC

~<=mwa«=A rajAc Locke! RotorA 96.0
Non-Induaive or Resistance Load A
(Not Lamp Loads)
Pilot Duty - 125 VA. 24 to 277 VAC

 
  

ACFuiILO-MA

Pilotouly-125VA, 24t0277VAC

AC ‘'1' WA iE 

(Nat Lamp Loads)
Piiol Duty -125 VA. 24 to 277 VAC
1. when used as two circuit control, {he total oonneaed load must not exceed 2000 VA.

Thepuimnuuspecifcauuremnundmdcadamnacceptablemmstryszmards ForappBcatior»sa1eond¢nonsbeyondIhasespecif»ca:ians, mnsuIur:eao::¢IJotmsenCununtsa:ru:e
Johnson Comets. Inc. shall not be new car damages rosuling (mm misapphcatson or xmsuse oi rls procmtzs. 4% 2009 Johnson Comroés. Inc www.johnsonconv°ls.com
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A28 Series

Two Stage Flange Mounted Duct Thermostat

Description
The A28AK 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 ofsensing bulb
in the appropriate portion of the air stream

- 2 SPOT snap—acting switches
- unaffected try barometric pressure or cross

ambient temperatures

 
12!up:
 

Applications A28 Action Diagram
These duct thermostats are used on rooftop
units, make-up heaters. duct heaters, and air
handing systems of all types.

Selection Chart

Code Number Switch Differential
Number of Stages Action ‘F ("C) F‘ (C‘) Fixed

Each Between

Stage Stage ‘
A28AK—1c 2-spor switches on to no 2 (1.1) 3 (1,7) 140 (so)

(.1 to 43)
2-sear Switches so to 130 2 (1.1) 3 (1.7) 20:: (93)

- (15 to 54)

Technical Specifications
Electrical Rad '2 5

db
*¢*""**L°=“  —
A¢'~°=*<°d '*°l°'A T
Non-lndudiveor Resistance LoadA 10.0 92 7.2
(Not Lamp Loads)
Pilot Duty - 125 VA, 24 to 277 VAC

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

AZBAK

  
 

Maximum Allowable
Temperature at Bulb
OF (ac)    

  
  

    
“ll  
   

Tmpurammcespecieuusmmmmdamcorvumaoamemnlunausiryaaaoards Forai;>pEc8lior\sal¢0f!1m0fl$b€Y°'1d?"¢5¢5D¢°5f'C31i0nS.C°fl$URV'¢‘0’J3"J°“"50"5°"’°'5“m‘
Johnson Controls, inc shal nmoe ltabletordamages resulting worn mrsappucat-cnormsuso outs products 192009 Johnson Controls, he wwnr.phnsoocommIs.com
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Code No. LlT-1927130

lssued February 1, 2009 
Two Stage Agricultural Thermostat With NEMA 4X Enclosure 

Description Applications

The AZSPJ and A28PA are two stage Designed for use in agricultural and industrial
temperature controls with raintight and applications that require compliance with
clusltight enclosures. Article 547 of the National Electrical Code.

Features

- rugged thermoplastic gasketed enclosures
that meet NEMA 4X specifications

- O-ring sealed setpolnt adjustment knobs
- 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

 
AZSPJ, A28PA

Selection Chart

switch Action Range " (0) Diff F’ (0') Bulb and Capillary Range Adjuster
AZSPJ-1C 2.5907 30 to 110 2 (1.1) Ea. Stage 1.3/3 in.x 2.1/4 ml

(.1 to 43) 2 to 7 (1.1 to 3.9) Adj, Between Stages Coiled
Azam-2c 2-SPOT 30 to no 2 (1.1) Ea. Stage 1~3l8 in.x 2.114 in

(.1 to 43) 2 to 7 (1.1 to 3.9) Adj. Between Stages Called

Technical Specifications
Electrical Ratln -

“'°‘°"‘*"‘"9‘ "’*°  _A28PJ

   
     

    
  3
  

  
 

“°"'"'”°°‘“‘  T
 —
(Not Lamp Loads)A
Pilot Duty -— 125 VA. 24 to 277 VAC

AZBPA

AA-
A-Non-Inductive or Resistance Load A 92 7.2

of  Pi0tDuty-125VA.24to277VAC
 1, when used as a two-circuit oontrot. the total oonneded load must not exceed 2000 VA

Thepnrvormmocspeofationsarcnomnalarucodorm taaooepnablciaotssyxtarsdarus Fcrappbrzuor-sarczxadiaiorrsbeyorlothcsespecrtlcatuons, cwxsmtvnlooaldomsoncaxrozdrce
Johnscn Camels. Inc snail not be «able roe damages resutzmg trom mtsapplicanon or misuse of «ts products 9 2009 Johnson Comzols, Inc vmw.johnsoncontml:.com
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Master Catalog 125
Temperature Controls Section A

Product Bulletin 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
mnditioning 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
available.

- 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

- 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
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

 

 
Fig. 1: An A28MA~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

and chemical damage. injury andlor loss of property,
- Weather resistant gasketed

enclosure has gray UL Listed

Specifications cu or ‘ms
_ _ tdo r ' h.

 'b120 Rang. Pk‘ mqnm C“ Em - l‘..iquid-filled sensing element
Aamkj C_glgy. forEToner or Evworalivo Cmdorsars '5 Lmafieded bY bammemc
MW»: 4oto120‘FP.angaPlatO.TlnF'|atod no pressure and cross ambient

Product Caplhry. for Air coolod Condor-tux: temperatures.

"mm I-28!IA~‘! ,5o:°::°cC;d°d5cafl:;s;';I i E E b E E E ii i E: ;‘ ‘ o Strain-free mounting on three
A2 A4 5 ‘O50-C pm,‘ Nmpnm Cm“ Bub and rubber cushioned mounting

8" Capliafy. tor Cooling Tower or Evaporativo Condensers feet-
Dlllcrenttol eoerrsggg s'r="_"(2.sc')"j — " ““‘*
(Flint!) oaruaensi_ngn_sal='g4ac')

  
;‘::_‘'''“'''h::‘'” 210': (99'C). ovemn At Infrequent intervals
Swab" TwoSPDTPonr\swibcl'iocWitlSnm-AcfingcomoctslnDust Protected Encloouo

sunning are‘ (95 mm)x4'(iO2 rrm)Bub‘Mth6l'oot{1.8rn)
Element Capillary

:‘'’9' income: Screwdriver Slot and Dialgutter

mam ScrowTypoTom1'rfi:
Enclosure 553$ WE @1333 Cover (WWE)
Flnloh Lu.usaodoundoor"" any Enamel

llltorkl : 932:: :1__‘__‘.e n_§::j:
locating Three Ribbor Cushimod Momling Foot
conduit

0 ! welded 314‘ Female Comoctor

i,',,"""," 23 lb (1.0 kg) Fig. 2: An AZEMA Control with
 _
H H” "I: the cover removed 
 

Codehlo. UT-125135
Part No. 3534. Rev. D
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._,.‘,,_,1.,

R1,. CLOSES
R9,. ovens

 an CLOSES
REL opens

TEMP FUSE’?
DIAL SETTING/I

{TE MP FALL

an opens
R8; CLOSES srnce smcs

av OPENS '
reef,‘ CLOSES 9 9

Hi-TEMP LO~TEMP

Fig. 3: Switching action of the two-stage control is illustrated above.
RBH, RY» indicates Hl-TEMP stage; Rat, RYL indicates l.O~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.
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Fig 4: Wiring hookup and
installation of the AZBMA-1 Cooling

Tower Fan Control with a forced
draft cooling tower.

IIIHDRS

Accessories

A bulb well is available for use

with the tin plated sensing bulb,
if required. Specify Part
No. WEL 14A-602R.

Ordering lnfonnation

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

  
  
  
 

  
  
  

 

 

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 AZSMA will be exposed
directly to the outdoor weather,
the control should be mounted
with the electrical connection

and capillary fitting lacing
downward as shown in Fig. 1.

 A CAUTION: Do not dent or
deform the sensitive bulb of
this control. A dent or

defamation 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.

Repairs and Replacement
Field repairs must not be made.
For a replacement control,
contact the nearest Johnson

 

of other screws may cause Conmfls wholesaxen
problems in making proper
connections.

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

local regulations.

Electrical Ratings

Voltlge, Ac ’ 12o ’ zoo 240 277 '5
Fol Load Amp . 16.0 9.2 8.0 -

Locltod 53Amp 9&0 55.2 48.0 -—.

”°'*"“’“°”"°°' I EEEE so 9.2 8.0 72
Load Arrp(NotLampl.oods) 1

Pilot Duty-— 125 VA. 24/277 VAC
NOTE:VWmmodasatwochn£awlwh.tutdalcanododbadmalndoucood2000VAmd
muslhavoaocmrrronrolun.
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Fig. 5 —- Typical wiring hookup for mo-speed
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NEUTRAL NEUTRAL
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SUPPLY
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or motor: In acts: of control raking.

Fig.6-— Typlcal wiring hookup for two fan contra!
provides dual fan, single in and ‘OH’ control.

  

 

Performance specifications appeafing herein are nominal and are subject to accepted
manufacturing tolerances and application variables.
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IN THE UNITED STATES PATENT AND TRADEMARK OFFICE

In re the Application of:

JOHNSON CONTROLS, INC.

Serial No. 77/612,049

Filed: November 11, 2008

Mark: KNOB AND DISPLAY CONFIGURATION (3 dimensional configuration)
087394001019

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 KNOB AND DISPLAY CONFIGURATION mark has been 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. JCI is a leader in, inter alia, refrigeration and temperature control industry and has gone to
great lengths to build goodwill in its valuable KNOB AND DISPLAY CONFIGURATION
mark.

4. JCI holds the overwhelming majority of market share 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 ICI
devices upon sight

6. From 2000 through 2009, JCI's sales under its KNOB AND DISPLAY
CONFIGURATION trademark exceeded $130 million in the United States alone.

7. In 2000, JCI's sales under its KNOB AND DISPLAY CONFIGURATION trademark
were in excess of $15,000,000 in the United States.

8. In 2001, JCI’s sales under its KNOB AND DISPLAY CONFIGURATION trademark



were in excess of $ 14,000,000 in the United States.

9. In 2002, JCI's sales under its KNOB AND DISPLAY CONFIGURATION trademark
were in excess of$13,000,000 in the United States.

10. In 2003, JCI's sales under its KNOB AND DISPLAY CONFIGURATION trademark
were in excess of $14,000,000 in the United States.

11. In 2004, JCI’s sales under its KNOB AND DISPLAY CONFIGURATION trademark
were inexcess of $14,000,000 in the United States.

12. In 2005, JCI's sales under its KNOB AND DISPLAY CONFIGURATION trademark
were in excess of $1 5,000,000 in the United States.

13. In 2006, JCI's sales under its KNOB AND DISPLAY CONFIGURATION trademark
were in excess of $15,000,000 in the United States.

14. In 2007, JCI's sales under its KNOB AND DISPLAY CONFIGURATION trademark
were in excess of $15,000,000 in the United States.

15. In 2008, JCl's sales under its KNOB AND DISPLAY CONFIGURATION trademark
were in excess of $15,000,000 in the United States.

16. In 2009, .ICI's sales under its KNOB AND DISPLAY CONFIGURATION trademark
were in excess of $13,000,000 in the United States.

17. JCI has advertised and promoted its goods under its KNOB AND DISPLAY
CONFIGURATION mark Examples of JCI’s advertising of goods under its KNOB AND
DISPLAY 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 KNOB AND
DISPLAY CONFIGURATION trademark.

19. As a result of JCI's exclusive and continuous use of its trademark KNOB AND
DISPLAY CONFIGURATION in its industry, customers in the relevant industry have come to
recognize the trademark KNOB AND DISPLAY CONFIGURATION as solely designating JCI
as the source of goods sold by JCI.

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.

,I’.A'....;--._.,,V,,



21. All claimed features could be designed many difierent ways, and the appearance of these
features on the device at issue is unique to JCI and recognized as an identifying feature of each
ofthe 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 registration
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.
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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 controls. 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 control lube pressure in compressors. We manufacture

water regulating valves for condensing temperature control and water

flow switches engineered to interlock with other controis to assure

chillers operate properly. Whatever the application, every Johnson

Controls/PENN product has one thing in common: worry—§ree operation.

As part of our ongoing, corporate~wide commitment to sustainability

and the environment, we offer a complete line of high—pressure

controls that are compatible with CFC—free R—41OA refrigerant.
These environrnentally—friendiy products include the P70 and P170

pressure controls, P300 pressure switches, P266 fan speed controls,

and V246 and V248 water regulating valves.

Johnson Controls/PENN is also taking a 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, T19, T22, T23, T25, T26 and T46

series of controls, helping to create a more comfortable, safe and
sustainable world.
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REFFHGERATEON PRODUCTS

From the very beginning, dependability has been a halimark

of Johnson Controis,/PENN. Frankiy, once you install one

of our controis, you can forget about it. We offer proven,
along-iife durability over a wide range of temperature and

pressure applications. But do remember that the rugged,
dependabie designs and quaiity construction give you peace

of mind, and performance that outiasts other products.

A19
A419

P70/P170
P499
P100
P470

ireiy“

V146
V246

vrose ‘stP266

MR Series

Series

P5-:35
P145/P28/P45

 
 
 

 
 
 





 
REFRlGERATlO?4 PRODUCTS

Tried and true technology, like that offered by our P70 pressure controls, V46 water valves and

other electromechanical 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, dependability and ease~of~use. As a result, Johnson

Controls/PENN leads the way in electronic and digital control 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 speedfcutoff.

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~C0nfigurable, single stage, multiple stage and proportional control for temperature,

pressure and humidity. Plus, you have plug together installation convenience.

Our VFD66 Electronic Fan Speed Controller simplifies condenser fan speed control for three

phase motors. its compact size increases mounting flexibility.

 



 

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

controller in a compact, easy to program design.

Get greater versatility, reiiability and ease-of-use for a wide range of pressure applications
with the P470 Etectronic Pressure Control.

MR Controls combine the functions of a timer, thermostat, temperature display, defrost

termination device and interconnecting wiring into a single control. Also, control up to four

stages of heating, cooling, humidity or pressure with the MS Series.

Advanced technology. Unsurpassed accuracy. 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 quality and

performance of Johnson Controls/PENN.
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Pressure ControIs

CompatibIe with R--410A

TO? MAXIMUM
SWITCH BOTTOM OF WORKING

PRODUCT ACT3ON OF RANGE RANGE PRESSURE TYPICAL APPLICATIONS

Suction pressure control —

  
 

  
 

  
 

 
 

 
 

P70AA-2C S?ST Open Low 0 150 325 loss of Charge

Fan cycling for head
P70AA 400C SPST Open Low 100 470 690 pressure ammo;

_ . High pressure compressor
P7OCA 400C SPST Open High 200 610 690 Shutdown _ Auto Rage:

_ . High pressure compressor “~.,,... .
P7ODA 400C SPST Open High 200 610 690 Shutdown _ Mama‘ Reset

P170/XA-2C SPST Open Low 0 150 325 i“S:”o"f"Cfi;::“re ‘Om’! "

P17OAA-400C SPST 0 en Low 10o 470 590 Fa” ‘Wing f°' head
D pressure control

. H" h ..

P170CA-400C SPST Open Hrgh zoo 610 690 S;fnd‘;:::5E":\§fo”§;:::°'

moon-4ooc sesr Open High 200 610 690 d%:::5E’:A:°n':§’§::::

Fan cyding for head
PIOOAP-332C SPST Open Low 300 400 600 pressure Comm

Low pressure switch ~

PIOOAP 201C SPST O L 10 32 600 ‘O55 of Charge
pen Ow Compressor cychng

Auto Reset

, . Manual High pressure compressor
PIOODA 81C/D‘ SPST Open Hrgh Reset 630 800 Shutdown _ Manual Reset

. Manuai High pressure compressor
PIOODA 860] SPST Open mg“ Reset 575 800 shutdown - Manual Reset

. _ H’ h I V

moocp-aso= sesr Open Hrgh 555 ass 800 sl;itdf;::Sfl'::fo'“§;:::°'

_ SPST Open High _ High pressure compressor
Home my HD Contacts 430 550 800 shutdown — Auto Reset

. Head pressure controI
Modulatrng 30 720 765 208/230/240 V

V 1: I

Modulating 30 720 755 j6eg/d4I§;§§‘;’f/ CO" '0  
1. Bulk Dock Oniy 50 per box Mimmum order 250.
2. Bulk Pack Oniy. $0 per box. Mmimum order 200.
3. R--£104 compcubriiry offered wczh P266$NR—2K rrc-nsziocer Johnson

Controls(3 2008 Johnson Controls. Inc PD: Box -‘:23, Mrlwaukee, WI 53203 .°rmted zn USA PU3L~54S3
wwwphnsunctzntrraés Com
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Refrigeration Controls

TYPICAL APPUCATIONS
 

~ Temperature control in

HVAC/R applications

- Supermarket display cases
- Boiler control

' Home brewery

~ Fan or cut-out control

TEMPERATURE CONTROLS

A19 Temperature Controls

A419 Electronic Temperature Controls

MR Defrost Controls  
 

- High or low-pressure cut-out controls

i Head pressure control

' Condenser fan cycling control

~ Pump down control

~ Capacity conzrol

PRESSURE CONYROLS

P70/170 Pressure Controls

P100 Encapsulated Pressure Switches

P470 Electronic Pressure Controls

P499 Electronic Pressure Transducers  
 

A Clean rooms and computer rooms

» Greenhouses

' Condenser fan cycling

‘ Frozen/refrigerated display cases

‘ Cooling tower control

~ Temperature indication

SYSTEM 450*“ MODULAR

ELECTRONKI CONTRQLS

C45OC Temperature, Pressure

and Humidity Controls

C4SOY Power Module

C4505 Expansion Modules
 
 

- Lube oil pressure protection

for semi-hermetic refrigeration
compressors

LUBE OlL CONTROLS

P28/P128 Lube Oil Controls

P45/P145 Lube Oil Controls

P545 Electronic Lube Oil Controls   
Johnson

Controls
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Refrigeration Controls

TYPICAL APPLlCAT§ONS 

REFREGERAN? LEAK DEYECYORS

RLD—H1OG~line voltage

RLD-HIOPM-battery driven

- Leak detection of CFC, HCFC,

and HFC refrigerants and blends

  
 

CONDENSER FAN CQNTRGLS

P70/P170 Pressure Controls

P266 Electronic Fan Speed Controls

VFD66 Condenser Fan Speed Controls

~ Fan cycling control

' Commercial air-cooled condensers

- Cooling tower fans

- Fans in evaporative

condensing units

 

WATER REGULATENG VALVES

V43/V46 Water Regulating Valves

V146 High Pressure Regulating Valves

V246/V248 Water Regulating Valves

for High Pressure Refrigerants

~ Ice machines

- Computer rooms

- Refrigerated cases

- Water cooled heat pumps

- Water cooled refrigeration condensers

 

FLOW 8: FLOAT CONTRGLS

F61 Flow Switches

F63 Float Switches

F59 Sump Pump Switches

- Water purification and treatment systems

- Sump pumps

v Booster pumps »4--»—

v Cooiing tower sumps C ?
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Do more with less.

Compact, customizable, conngrareoie, cost—eftectisze

Now you can get hundreds of control options and flexibility

from just nine control modules. The new System 4530”
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.

Get more with les {/3
.. ‘ ' * .»~_.»_‘ A... ». tn ,~ ,
cll‘:{! ~.*.Iit;": occuiaify

- Up to three inputs per control provide flexibility and

reduce number of controls required, creating 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 order and stock

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

- Universal modules include:

- C45OCBN—1 single relay control module with LCD

- C45OCCN-1 dual relay control module with LCD

- C-45OCPN-1 Pl analog output module with LCD

- C4SOSBN~1 single relay expansion module

- C450SCN-1 dual relay expansion module

- C4SOSPN-1 Pl analog output expansion module

 
SYSTEM 450 

Features:

‘ 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 single & dual relay output modules

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

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

- Proportional plus integral (Pi) control capability, allows
controlled system loop to get closer to the desired set

point even under full load conditions

 





 
JOHNSON CONTROIS/PENN

1939‘2009 
www_johnsoncontroIs.cem  
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We're plugged into ycxar needs.

Tried and true technology. like that offered by

our P70 pressure controls, V46 water valves and

other electromechanical 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, dependability and ease-of—use.

As a result, Johnson Controls/PENN leads the way

in electronic and digital control technology.

The A419 Electronic Temperature Controller is an

easy—to-read. digital display temperature controller

in a compact, easy to program design.

Our VFD66 Electronic 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.

‘ »~,e" :. A’\"‘\
‘«’V‘::‘ it: 02’? int: 2}; flfiiiilc r;‘{:;irg::,if}

Advanced technology. Unsurpassed accuracy.

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 quality and performance of

Johnson Controls/PENN.
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Long lasting dependability

Emntinunusly innovative

A long history of tried and
true performance

The latest in control technology

Wnny-free operation

Advanced electronic controls for

increased reliability and efficiency

 

 

 
 





to frozen foods.

to server farms
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We lmow refrigeration Sfliiéiir :3o:.

if there's refrigerant in it, chances are, there's a

Johnson Controls/PENN product connected to it.

Our 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. Defrost

controls. Electronic three—phase fan speed control

of head pressure. Multvtunction 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 control

and waterflow switches engineered 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.

;3t£t’a{3,z>. compatibility.

We also offer a complete line of high-pressure

controls that are compatible with CFC—free R-(VIDA

refrigerant. This is just one example of our ongoing,

corporate-wide commitment to sustainability and

the environment.

to torget at::oué

From he very beginning. dependability has been a

hallmark 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

quality construction give you peace of mind. along

with performance that outlasts other products.
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ALCO TF115-S2 AE00 -20/60?: 3/30.: ADJ SPQT NONE CCNLED NEMA 1
ALCO TSFXZE 30/40 ~20I'60’F 3/305: AD-J SPOT NONE CQFLED NEMA 1

PENN A19BBC-2C -30/1 OOF 3/'12F ADJ SPDT NONE COILED NEMA '1 (1)

PENN A1953C-SC -30/1 OOF 3/12F ADJ SPOT NONE CCMLED NEMA 1 (1)(3)
ALCO TF115-S3 AE00 15/951': 3/30F ADJ SPDT NONE COILED NEMA 1
ALCO TS|—X3E 64/48 15/95? 3/30!’ ADJ SPDT NONE COILED NEMA 1

PENN A19BBC-2C -30/1001: 3/121: ADJ SPDT NONE COILED NEMA 1 (1)

PENN A19BBC~6C ~30/100F 3/12F ADJ SPDT NONE COILED NEMA 1 (ms)

ALCO TF115-S4 AF10 ~20/951: 5/351: ADJ SPDT 120“ 3/8X2~3/4 NEMA 1
ALCO TS1~X4F 32/41 430195? 5/351': ADJ SPDT ' 120" 3/8X2-3/4 NEMA 1

PENN A1 QABC-24C -30/10OF 3/12F ADJ SPDT 96" 3/BX4 NEMA 1 (1 )

PENN A19ABC~35C O ~30/1 OOF 3/12F ADJ SPDT 240' 3/3X4 NEMA 1 (1)

 PRESSURE Controls
    

 

 

 

 

 

 

 

  

-of‘

Froazxct 2; Range £3112, “«‘~;::::n C;,;t::£;s2s:; {:c>n2:&c£1a:': €’:.a“l;{ir

ALCO FF115~S1 BAK 24‘l42 3/30 ADJ SPOT 35" W! FLARE NEMA 1
ALCO PS1-X1K 7/15 24"/42 3./30 ADJ SPDT 36“ WI FLARE NEMA 1

PENN P70AB-12C 12/80 5/35 ADJ OPEN L0 36'‘ WI FLARE NEMA 1

ALCO FF115-S3 BAK 15”/100 7/70 ADJ SPOT 36" W1’ FLARE NEMA 1
ALCO PS1-XSK 50/65 157100 7/70 ADJ SPOT 36" W! FLARE NEMA 1

PENN P70AB—2C 20"/100 7/50 ADJ OPEN L0 36" WI FLARE NEMA 1

ALCO FF115-S3 BAA 15“/100 7/70 ADJ SPDT NONE MALE FLARE NEMA 1
ALCO PS1-X3A 50/65 157100 7/70 ADJ SPOT NONE MALE FLARE NEMA 1

PENN PITOAB-2C 20"/100 7/50 ADJ OPEN LO NONE MALE FLARE NEMA 1

ALCO FF115-S4 BAK 15/290 15/145 ADJ SPDT 36" W/ FLARE NEMA 1
ALCO PS1-X4K 115/145 15/290 15/145 ADJ SPDT 38' W! FLARE NEMA 1

PENN PVOAA-2C 0/150 12/40 ADJ OPEN L0 36” W/ FLARE NEMA 1

PENN P70AA—3C 100/300 25/75 ADJ OPEN L0 36“ WI FLARE NEMA. 1

ALCO FF115-S5 BAK 90/450 30/220 SPDT 38‘ vw FLARE NEMA. 1
ALCO PS1-XSK 230/290 90/450 30/220 SPDT 36' W1 FLARE NEMA 1

PENN P70AA—118C 100/400 35/200 OPEN L0 36' W1 FLARE NEMA 1

PENN P70CA-3C 50/450 60/150 OPEN H1 36' WI FLARE NEMA 1 __ M
ALCO FF115-S5 BAA 90/450 30/220 SPOT NONE MALE FLARE NEMA 1
ALCO PS1~X5A 140/286 90/450 30/220 SPDT NONE MALE FLARE NEMA 1

PENN P17oAA-1180 100/400 35/200 OPEN LO NONE MALE FLARE NEMA 1

PENN P170CA-3C 50/450 60/150 OPEN HI NONE MALE FLARE NEMA1
ALCO FF 115-S5 BRK 9-C1/43C; MANUAL SPDT 35“ W/ FLARE HEMA 1
ALCO PS1~Y5K 230/296 90/4 50 MANUAL SPOT 36" W,’ FLARE NEMA 1

PENN P7ODA-1C 50/450 MANUAL OPEN H1 36" W/ FLARE NEMA 1

PENN P70KA-1C 50/450 MANUAL M-BLOCK 36‘ _ ‘WI FLARE NEMA 1 (5) _
ALCO FF115-S5 BRA 90/450 MANUAL SPDT NONE MALE FLARE NEMA 1
ALCO PS1-Y5/1. 330/390 90/450 MANUAL SPDT NONE MALE FLARE NEMA 1

PENN P17oDA-1C 50/450 MANUAL OPEN H1 NONE MALE FLARE NEMA 1

1!'~.r‘~.-—



  
Product :1
Rance ETC111o0G—OCCW

PENN AMSABC-1C
Ranco 3130-101
PENN ..

Rance 3130-201
WPENN W_;§1_1A-1C _
Rance 331 1-651

,A.70BA~1_?ZQ
Rarpo 3311701
Ji§¥SLL ,W8_Z9AA-1 56
Rance A22—2237

JEENN, .. A115-$01 *
Rance O10-1010

E’E!.‘.§!f4 J3J.1B:.1C
Rance 1 010-1409

,~.B§N,N......,e£39A§AT3.C:.., 1 1
Rance 010-1410

J.-T‘§£‘§.N.. .£5.!..§§A!3£¥r<§Q
Rance 010-1416

.P,ENNM.A1.LE3,:3 0., .
Ranco 0104418

.F',!§!!N .. M 933/M 0
Hanna 010-1473

- .f?§!§3_N.___. A19A,§3A-TC
Ranco O10-1490

PENN. >v‘ ’\r é!9.é.§Ae1 Q
Ranco O10-1491

VDEEEEN. é1§‘2:."«,.8£\:é¥C
Ranco O10-1802

..F.’.E,NN J\1§?§.AC-1G
Rance O10-301

.MP§.?;$!.N.........MSEAA-SC
Rance 016404

4.....E§N!§!..........A.?.8A§3C-245
Ranco O16-111

...,4E.§?!?:!..... .....A1 18:60
Rance 016-165

.f_EJ:4!i ,,.vA1.€3.§.fi§: 19
Rance (O16-263

PENN A19ACC‘5C

PWE,?:!!t!,,,,WA7Q§:,’¥-IZQ. .. ..
Rance O16-264

PENN A1 1 0-1 C

V\ F3§:1,N!‘.L._A_7'.<>_@3:11.1.§!-'3
Ranco 01 8-588

PENN A1 1 E60

m$?4N 15.7.9687? §.C
Rance 01 5-594

£§wN.£iM..A‘i9BBC‘r_-29
Ranco O16-595

.?j£i§L__A19.&_B0-4C
Ranoo 01 5-601

PENN A19ABC-2G

_.£..Ei:l8WD.AZ9AA:‘1$Q .
Rance O20-7041

PENN A72AA—3C

1...E§!)!£i.w wffiiw-2:56:29
Rance 052-89 1 D

~4,.P.§£~!N,. W.£~1§EEQ.:1.Q
Ranoo 060-1 00

E§1i_‘.«! ,A1‘~2A,BC—Z4C
Fiance 030-1 01

. }_’_E_£‘iN W./3.1§§,.5DQ:~2.C.;.. ._
Rance O60-1072

-...E.§N.N ,, }3«.L9§..wB.A~1 .0
Rance 060-1 20

PEVNVN, A1§3_A_"4BC-366

V TEMPERATURE Controis

-3o.r22o1=

...~39/-?¥ 2?‘
35/45.:

35/.655
35/45:’-‘

W35/-:5?
37F FXD

. _3§l§0F, ADJ
30F FXD

-10/65F,AMDJ N
41 F FXD

_1,§§/.4.§F1
0/55F

.35{fi5F
G/55F

'30:??? .
25!75F

O/55F

35::§5F
O/55F

~:a.c>.«'s9:= ,, ..
0/55F

«3oxs,.o.F
0.555 F

-430.-’,5‘0F
25175 F

,;.<y§_e.s
25./75F

30/1 1 OF
30/95 F

39:11 :o:=
O1’55F

"30/’10D0F T
0/55F

.. ......§..5:i4§7‘. . .
30/QQF

3.€l/13.95
O/55F

-30z100F

3551805,, ,
O./55F

35/45F

1,5./‘§,5FD Ni
- 1 5/40 F
35,!45F

*._5.«’.§.§.E
0r’55F

"£941.? 90?
50/1 0 O F

. \ §Q£Li.<”éF_. -.
22 5147.5 F

2D.:’80F

.. r‘Q=;’5.§F ADJ
on ocwr=
50.190?

1,,§<‘.§§f
301951:

30/ 1 F331,‘.
-35/85F

-;3o==1 om:
-35x95z=

«ac./1001: Q

 

«..

.1!3QEA.DJ
12F FXD

12:: Pm
MANUAL

MANUAL
MANUAL

MANUAL
15F FXD

4/40F ADJ

7/551-‘ ADJ

1...§.E.F?£D....
3x25.-= ADJ

5/2.0..F,ADJ
3«‘2OF ADJ

.3.,$/,15%E,£«DJ
3120:: ADJ

““"i'3'}éo’F ADJ
5/29,E,£\DJ
7/55? ADJ

ADJ
2F FXD

§;i20EADJ
2F FXD

3:51.19? 5.9;
3/20F ADJ

3...5eF EXD
2r= F)-(D

3:2os= .23.;

2FADJ.
3:20? ADJ

....12F FXD.
2.5F FXD

,§..§f:‘....E.2.<.D.
MANUAL
MANUAL

., MAMJAL T’
MANUAL
MANUAL

M.A$.‘§.§?AL
2.5F FXD
12F FXD

_ .$..E2<_QD
2F §=:»:D

.3/1D2F AD.-3
31203"-' ADJ

375/1.45. ADJ
2.5F FXD

3.5/14F ADJ

.. ?,Q,Efl<2.-
5/2U5 :5 DJ

ADJ

.
2F FXD . ..

,3/12F ADJ
41/SDF ADJ

13/12.5594
4/501: ADJ

13/1..2.E£~D_4,, 1
3/20? ADJ

ADJ
4250? ADJ

an 2F ADJ

SPOT

. SPDT
OPENLG

QEEKLO
OFENLO

QPENLQ
OPENLO

,-S2E.E.’§1...I.—..Q
OPENLO

..OP..EN LQ
OPENPH

SPDT
OPENLO

9.8.511
OPENLO

..OF1E,N. £0,
OPENLO

9.95?‘ L0
OPENLO

§2?§§:!.L.0
OPEN LO

.9E.E.N..L0
OPENLO

QEEELO
OPENLO

Q?_E5§>! LO
OPENLO

0.933;‘ LOW
OPENLO

, . SE.’.D.T
OPENLO

0P§i‘4.LQ
SPDT

§5P.DT
SPDT

.§8.1?.I.
SPOT

$3911, .
SPDT
SPDT

. 09.51.51 LO.
SPDT
SPDT

QE.E.N..L0
SPDT
SPOT

OEENLQ
SPOT

SPDT

WOPEN L0
’ E2:-sT OPEN L0

0957 OPEN LO

..Q.;P,S,T.1QflEDE!\3 L0,. .
SPDT

T SEPT
SPDT

OPENLO

Ofifixgo
SPOT

sear

96" LEAD

78" 143.50
NONE

4.12:.
NONE

 

 
240"

241" .1
COILED

QQELED
azsxe

3183,05.
3/axe
szsxs

3!§?<.3.
sxsxe

nzsexes 3x4

. ..§r'8>.<_3

 
<.:.QiLEO .
COELED

QQJLEQ
3/’s><5
3iB.X4

8zsf%1., ,

NEMA. 1

,..N.E,MA 1
NEMA AX

DNEI?-:1.£.\ 11X

(1)

(1)

(U

(1)

(1)

(1)

(1)

....(.1.)

(1)

(3)

(121,... ..

(53

U} .

W



..!1’....E.!.‘¥.*\.!. .A1..9§1!s‘3:.?1Q... 1 , ~39/5¢.F §’29F AW 3/18x4 NEMA 1 (1;
Rance O60-200 95/24oF 6/50F ADJ 3x3:<6 115211;‘ 1

Fffififihf H_(A19ABC-120 ?QQ;’24»0F 6/24? ADJ ._29X2.5 NEMA 1 {3}

DEFROST 1 FAN QELAY Temperature Cantmis

; Rance F2540? 40f75F 20F FXD SPDT 60”

1- PENN A19ZBC~2C§m 45f8__E> 25f___AQJ V SPDI }’_2’f (19;

TEMPERATURE Contrais, cont.

Products Ragga DES.
Rance O50-1408 -15/40F 3;2or= ADJ

 E. .w._.,,1.,____,. WWW... W 1 ,2,“ NrvvfiflRance F25-114 43173? .-.

..P§!‘£.'*£1 1A1?.9ZB.9t2§? ...4.5:‘85 1 . 255395.94 SPDT 72”
  4 Q; EN

o.axa111.2s NEMA1 1161

  
nu ?HESstJB!':’ Controfis.

Producm Range 0111. IM;f.«_1~xr§tch Cesgéifaqg_______gllzmrsectian Cmer Netca
Ranco 3126-116 7125 FXE3 SPOT 50" SWEAT o'”139‘E'?\1””'”“'"""””"

...B.§£*.'..".«1....1_1.“_2’9_f5_5?~;1S3_...1. 2/1510. .1 . 2§%£.3§1%.1E?S1D.... 1,§E.£?1T. .36? 1 $WEA'.{ .1 1 {5}
Rance 3125-117 7:2: 121=:<.D SPOT so" SWEAT

1.E.7.9J3.B.:.20.. 30"/100 . 110PE1N.&9. 36' 1W! 1E1=5.E3.§11111 (SR4)SWEATFianco 3126-216 " ’ 7:12;‘: 1

1E’1§!f.4..f1L..*’70¥3A-‘Q 20”./111100 . 98.51” L0 36‘ 1W/.ELA.RE..
Rénco 31m§é73C1'§"” SPET‘ "615" ' 'MéWi§;3fr

PENN ..1P2.Q.E..3:.‘..9 W50 . §§'. ..§WEAT
; F3‘{éT{5E""31'2"f31’4b‘” 1233456 Cu ' $.79-;-“'s;=.'}"-1T '

1 .1 l1.0_9£,‘3251 11 1 3.5.7853" S\"v'E»‘-«TRance 2127-220 125/450 11

PENN P70DA‘1C 1.506552 .MAN11-{AL 36" 1. 1}?‘~’-’F£.»5F.i§ .NEM.M <5)(4)1.
fi§F1€6W§m1"§‘?3éiTX' 1'§6x'45d'"' ?E725 ‘ 6'6“ 7 3.wE;1.T
.._f.’.§l1‘!!!. 1..1F’2Q.§§:2Q 110.0-€4.35 1 . 8f0«’Z?1FXD
Rance 3135-912A‘ 5:110 2S'P§i7:1"
-.€ENN . 1.8295341? .. 75159 29/§31.5><.C.‘1 1. .
Panoo 5160-613" 51:25 25

PENN *?20E8~‘C 7/150 .1 .29/32
Rance 3160-212 5:115 MAw”uAL"’

PENN P7oBA-1___c; 207100 N MANUAL ,1
Ranco 3152:»--105 51125 1250

1._E§.b1!:¥. .P?0E8-‘.9... W150 39.532 F>§.l.11
aanco a”1”é1-002 26817415 75
..-.E’.§NN P20E8*2(113.... 1. 30°/’4251 5Q!.?.7,F1X.D
Pzanco 3151-003 ‘ 200/-11:31 :10

11.E’2‘E.1&1..'.\.£1..f1’~?-’..f9.E1££f.3.;12.<.2.. .. 11J_9§2i‘§1’=3511 1 6.0«;71.?..E?<.P
‘ " FXDPanco 3151-004 :.-1.»

PENN P2OEB-2C“ ' so,7,7P><p
...,..W,1.....1..1-W W.1.,.M.m..,. Sc gxij 1Rance 3161-009

. PENN..1M.E.2.Q«E§:2Q .
Rance 3161-201

(519%)

(5)

1. 1(5).
  

3?" SW55!) 1 OPEN £5}
60" 3:222:11 C.=i;‘EN

135“ 1 095.’? {5}so" 1

116951: <52

NEMA 1.7,, (5)(4) .. 
36“  

. 35" §¥1§£~T1,1. ..OPEN (.6)
so" SWEAT OPEN

7-?§.”..--.. 3&5.-$1.11. 1 OPEN ,1 £5) .
/"60" swam’ ‘ OPEN

35" M swegr opera :55;
. 11.121112; SPO? SWEAT :3:-T-;».=

1..EiEB.L‘1....1...Efl?....I;>.1‘\.:.3.-.C.1...11.. .§9:.$§9. 1.1"1-55E~!£11.%’+¥- .CJ!?..E1!LHI 1136“ FLARE. £*'EMA..1.. .. £51114)
Ftanccs 31131-205 125/285 MANUAL C‘-PEEQ 1-11 es" ‘-:‘£‘FLAF<E C125;-1

EENN .EZ.<.3.Q1.A..-..LC .. .§0»~T§§O M/‘1\11"1.£-16,1‘-1111-11_._9i‘?f§'.\'1.1i7*I 357.1 . 1W/...FJ_-ARE NEMR11. 1 (5)
Rance 3161-403 ‘ -~ ~53 SPO?“ so" swam OPEN

. PENN 1.11E§.0EB’23.£?.. . 1. 601»‘Z17f?<D.... 13.897 35" SWEAT QPEN €61
Rance (320-4050 7/27 12 FXD 2212511 1.: <.=,cx

_*3§N..E§.,£_Z9¢5§r?C 39:51:-2911. 11 ZL§§_A_Q1-L ...<.3..E_f_-‘.3811!-‘.13. 1. 35'T
Rance G29-4251 " 7/77 193170 <:-PEN L0 60''
.F.’.§.-29914 .1,P20EB'19.1. ?1»:"1‘§0 29sf§3?1F?§D .......... .. SP0? 13§‘11.

 

     
 

 

aanco G20—4412 :::~o MANUAL OPEN L5; 50"

WP,=:NN PVOBA-1(;___w MANUAL 1 OPEN 1.0 11 gsgsfj
Rance G23-5052 OPEN so

-..F.’...E1t‘£!.‘.! P2053229 SP.D.T.., 3.7121 SWEAT
"Rance G23-5253 ”‘”oi5ENP5"" SWEAT "

PEt§lN mom-1c A
Efianco O10-1O9‘.'§W
___§g§NN P70AB—2C
Ram: O10-1401

{PENN F‘17OAB~§2_CH

 
35" V41 FLARE __f§§}v1VA ‘I

  
113-115 :11.-11.5 FLARE 1-;.=,s.1A 1

1N11QNE Ma!-E. E.La1‘§.R.§1.1 NE1M£é.1
35' F'u\?:E 11-EMA 1

36' 1 W1 FLARE 1 “EMA

H? cc C’=?Cs—1::O2

£513.... 97063;.
 

Fzanoo O10-1488

.11.11F1?...F.1-.1N!).|......_._E,Z.0..A.§.:21C1 1.293‘31010Rance

 NEMA 1

. .|‘w¥..£.=-.1.1.’!.§1*.1 11
NEMA 1

.

 
010-1307 ' 1o'oz2”so 201/100

¥?..EN1!‘.4.. 1P?9A.A..:1§1C ..§9:399 1202120 .0.PEN 11-101 NONE
2



’ Rance 010-1342 12150 5135 OPEN L0 -2*

PRESSURE Contrcsis, cent.

Wczduci-‘4 rs'--‘H’-:22 _=’Z'-.2.-'-'s1_%;->;'.1-............ "
Rance O10-1831 ‘1C1";"10-C» 10/40 OPENLO ‘::)!*-IE .9

PENN F70AL3-1gc A  15530 1 5r"..35__\ . 1 1QE’EP§,,¥—0 ,1 , 3511.1

,L1E§M!L.1._£?,.?'L9LA.B;J.?32 .1 , ?.2“./§_0, . , 5335 QE'.§,N1.L0, . 351.‘ Jj’i ELEBE
Rance 010-2000 1001250 201100 OPEN LC 43" WIFLARE

,1J11°1§1':!!‘}.... .,.J?.?1Q£*.Pt3C 111.. 1 WW300 2537 $395!)! LQL11 , 13511 1 .E.L&~RE
Rance 010-205:1 10701400 401150 0951110 w,=1=LA.=‘.E

WE’.-EELN P70“-1335 13.530;-‘G0,. 1 13558001. OPEN L0 AME!-‘.’~Fi.E
W'W”_"" W M *‘1=LA}=:ERance 011-1711 1501., .

...1E1f1-i£*§N 1P7.QQP1-3.1.9 , SW50 60/T1510 QPEEJTJ .FL/585
fiance 011-1713 150:-150 40,050 052514 Lt. E:=LAE.E

.11§3§NN..........!3?9§A:2C1 _ 6051,50 .OFEN,1fi:i! WSLE FLARE
Rance O11-W99 102000 10:40 OPEN H1 MALE

.11Ff*E{‘l?.!L1111E31Z191§1I5:311§2...._.. 1121915119911 1.3.579 QEE,N11H1 MA!.-§..ELA1Ei.E
. Ranco 011-3009 10"/100 10,140 OPEN 1-:1 W/FLARE

ii 1111B§IS1b§11.LBZQ§A-10 ,2:Q1e:L3.0 @7911- .1 QPENW ...W/LEL-5B§.1
Rance 015-107 10"-‘100 10/40 ADJ SPDT MALE FLARE

111111MAL§1F1L9e.RE. 1
1.:ALE FLARE

PENNM P70EA-10c _L 20f‘.5f1QQ__ Efiggp $901

,.M1f*1.£=§ ELAR.E

 

   

 

   
Rance 016-120 12050 :35 ADJ spa?

PENN P70EA-100 200100 0 “5W,F>§p¢ WSPDI
Fiance 016-1-z-2 1001400 17F><a

.,_¥?ZQE_‘:A_”6,Q 11 1005399 14 1FX-D §1E:L3I
Rance 016-105 50150 10140 5:30?

11F:§NN_1.1.....f?Z0§A-20 _ 20‘-M310 1?’.-:i$.0 N01-'N§>
Rance O16-200 1501450 MANUAL SPDT

.....£§_N_N..111PZ9K1A-19 . 50-1i41§9 .M.At!..U..AL N1O.»’N,<.? .
Rance 016-209 1501450 MANUAL spar

..,1EENN111.1 PWOKA-10 510/450 r1§A1!:%.L§1AL. . . NO-{N9
1=1ériE6"" c">"‘1'é?§2s"1‘ 1 1"-100 ' MANUAL SPOT

11LE31E£>15!.~!11111§3?O!:*A-20 1. .2O.'11910 MAIt§1.l}AL- NQJNC 1 WI FLABE 1. . N1E11MA.11 1. 1 (12)
Rance 015-503 150;-150 401150 SPDT MALE FLARE NEMA1

..1.F’..E..!?§N, 970%-189 59f45Q §9f‘50 N0/N19 11 NONE MAL-.§.f1!1J1S.RE NEE151 1 0.21
Rénco 0'16-527 ”" ' 10-11000 10/40 sF>D"T" 35" FLARE :~.1EMA’1

PENN P70EA-7100 .293/100 5 FXD §E:CL‘£ ..MAL.E..FLARE , NEMA1, (3:-
F1.:?1"11“cz$'"”C:'T1“%.3-3’:*§7'"”' 127510 5135 ADJ SE37‘ vw FLARE r«-121.‘-A 1

MALE ELARE NEMA 1 13)1.1.E.EI:!N11L.!3Z9§-A-100, 20"/10 .§_E>_<9_.11 , ., SEQ} 1 1 _1.LL_,.1 .
Rance 015-585 10"/100 MANUAL SPDT MALE FLARE NEMA1

PENN PZQHA-30 120.‘./,!0;0_..1.1 .,%&¥1L?AL NQJNC1, NQNE FEMAL LN, T1 N.E_L4!i.1 (42£112)1 1
OPEN L0 NONE :21:-:11: 1 - ~

OPEN LO 1 N985 MALE FLARE
30" \/W FLARE

36" W/FLARE
“ 35" W1.’ FLARE

DPST-LO 36" 1 FLARE

wx FLARE NEMA 1

S.‘e.‘.\!_E.€~L NEMA 1 (4)
W! FLARE’: ZEMA '1

1.?~"/1.«’1F1L1I1‘1*-11F?..E NE-MA L 02}
:1 FLARE .“:EI=’£~"1 1

.. MFLARE EMA‘ £125
MALE FLARE 10:»-.-1A 1

 1v/‘FLARE NEMA 1 
Rance 020-1894 ‘ 100,-'40’0
PENN 01912958-1 18,8 ,. 1. 1190r'4Q0

Eanco 020-7002 12150

...1..E§1!i&l.........1EZ3AA<1 C . 11.?Q'.«’.'J.QQ
Rance 020-7006 100..-2100

PEJSN1 F’7.2AA:2ZG 1 11111Q9{é191!..

 

   ,.;,\w.;
Product £;>§C§zz.¢CZ¥
Rance 3100-001 15 40 NONE SPST 30' LEADS 124" SWEAT

_1.1E1EP3b!L11.1.E?JDQAP-1G 1.9 419 .f:30.¥‘§.§. SPST 1i§11—_§AD_S 1.14" F§?v5_-.fr.'L1?tF?E
Ranco 3100-002 5 30 NONE ' SPST LE2‘-GS 1!-1" FEM. FLARE

1._!ZE0.51f:{1.,,E_Z9_li8;1.LQ. . .AP;J;11 1'8/A11 .T’43§O,1 1 SP0? A1F?K.L§.S,1. . 36"CAP- SWEEP: L4M_5){6)(7)£8)
Rance 3100003 20 45 NO?-:2 SPST 72“ LEADS ; EEM FLARE

* 11!3§5.1NN1 10.B_2_9§18.:31.9.. AW M/1A,,,,,1 1 12/1175? SPUT. A.,F*?‘§L11ES .1 1. 113_§3.‘_1C.1»f.\.1.F.’- SWEAT (_4.>£5){5}{7M3)
Fiance 3100-064 35 60 SP8? QC 114" FEM. FLARE

11ELE£iN.1,1E1QQ6P-2C 1 .1 3:§. 601 ..SF1’ST 4.8" L.EA.Q§ 1 11'4" 1FEM FLARE (81
Rance 3100-005 15" VAC 17.5 SPDT QC 1-'4" FEM, FLARE

PENN 1 ,¥;"Z.QA1§.-110 1.Ai?~_J- N/A1 SP5] SQBEW TE?-T.M$ W41‘ ?v1ALE FLARE 1(4}<5)€72{82
Rance 3100-006 48 30 - ' 35" LEADS 1/4“ E ;:’T

.A1R.?‘€LE$. . 1357088 3Y!1E6T.1 ..£4}€5){5}{7){8)
30" LEADS 114-" FEM. FLARE

PENN P20E$_¢jQ AAQJ. N/A

SP3? A8“ I-E1Aos1_ 1 1111/4' Ef=§¥:4.- .FLABE1
...1__.., .. .1 .. W.W1,_.W.. 40fiance 3100-067

40
\..11P1.E3tL‘£ 11.5.1991}?-1C .. . 1 1
Fiance 3100-009 20 9951 00 FE1~AFLA1=.E

N/A 29151.9? 518$? S1.-C?...F1i1E..1}-:‘.!..I.E.¥31M11S-1 , 7./.4.i1M1A.LE.£L&8E (é)€S}.£Z1($)
70 NONE SPDT c :. 114" FEM. FLARE

1P1EI1~1r..v1__1 1.1BZi3A8~1C
Rance 3100-010

N/A '?;'.1§0 SPOT. 11 15.18331-.,l5_$., . 13:15‘ GAE: SWEAT (4)£53(6}(7;LJ3§E.N L§’.:’?.§%.§:11*3:3.C
F-‘zanco 3100-050

PEN!§L.1, BEOQAP-19 .

   
30 NONE SEST‘ 18" LEADS ~ «“-‘Em. FLAEE
40 .N_Q?.4§1 SPST 48" Lf§.€1.£.3..$ 1111:’4:I__F§_.M.-..1ELABE

1=?§1?£0 3100-051 0 A NO1x':';'H SPST 10" LEADS 112? .2513. E;_~’.RE
LPENN _L?.§.§2§§:,‘.§. 1 1. NZ./L 27150 $13.21. 61§3*SL.E§L.1.. 361' 0892.3‘?/E1AT, fL4}{.5.>é5)(731£3.}
Rance 3100-052 80 NONE SPDT 13'-LEADS 1:4" FEM. FLAF1E

WFLELNLNL 083.991-$J3'1C 50 NQN151 $9317 1 15.33 ‘E53103 1/4" FE?‘~’! FLARE
Fiance 3100-075 ‘135 NORE SPDT G211 12'4" FEM FLARE

,1P5NN_L. .fZS.3AA’“9C -1 £~P,J- WA 5030? SP5? 1 1§CREWTEFiM5- 1/4' FEM FLARE €53(17}€8}‘J 2)
r-:3} 5100-0‘7e 105 135 1102: 5.031‘ 00 .r:11.FLAr=.E

P’€|E!!§!,,....,1..!iT;1‘9E1B:1.Q 1 004- MA 751510 ..§F’.DT 1 .AR£<;.LE.S.... $51‘ GAE’. SWEET <4)(5)(6)(7)~{12)
§§E”6o 3100-077 " 115 "165 Y\3ONE SPST QC 112%" :=Evf:=Lm.=;

E§Ii?§1._P11?QA.A'!.13C ADJ, WA ‘i?Q:'€T»‘§ 3937 , §C?''?EW TERM3 1/4" M&L_E.FL.»°¥.fiE {4}{5I*{7}€$}‘

 
 

M.P>!..—.ii...ELA.fiE. NEMA 7 €71-'31........ .



 

_......;~.......=mx.n-Lug.-L:uz\*rr'v'

 

PRESSURE Controis, cant.
Product 3%
Rance 3100078 1235

1.8593111 1-.P1?94’~£~1-118$ ADJ-.
Hanco 3100079 165

111111P§.NN.1 .P100f1I?<.49 1.210
2003'1Crv’3~£-'50

Ranoo 31oo~os1‘ 5. .,
PENN P170AA~118C ADJ.

W‘ "" mW"1"”'"'Rance 3100-100

- PENN P1..999.E:.2.Q.. 4%
Rance :a1oo~1o1

PENN P1 oocp-1g
Rance 31 00-102’

Peggy: P1 OOCP-2C
Rance 3100-103

PENN PIOODA-10
Rance 3100-104

11..F.’..l.E..'..4.t~.',1_..1’.Z€11.|.3,«€«:11..<.§.‘v1..
Rance 3100-105

PENN _ P700530,’ ‘
Flanco 31 00~1 65

FEMS... 1.9.1.000‘:-20
Flanco 3100-107

PENN f]0DA~14;j
Ranoo 3100-108

_1'i.§!.i4!S 1 P2053219. .1 11
flanco 3100-110

...E..ENN 1E.2.Q!.-‘R-12¢
Franco 3100-111

.1-E.E_F!E.1..11.§’.291EBs2C
Ranoo 3100-112

..1E.§1.9_iN,.11,11.}?'%9E8-20
Rance 3100413 395

.E.E_!‘3_1‘4__E39§§3.£4iQ 1 1
Rance 3100-115 350

WPENN P2OEB~gG
Ranoo 3100415 1 “.9113”

PENN P2053‘-2Q
Ranco 3100-117 " 02.10

PENN .. f’2QE§:2S?
Ranco 5100-118
,1.PENN . .
Rance afdo-12b

1__E§!¥N... . £2,058-2C1
Hanco "3100-121

.1E’1ENN P20EB:29...,.1. 1
Rénc6""”31aD-1 5

PENN .,_..E§9.E.§:%1C
RQHCO 3100-151

PENN F1oo<:F-1c
Rance 3100-152

...E’1§_N1:tL .1BJ,_Q.9.§3.E-110
Rance 3100-153

..E§.!!.bl..........E1?.9.E.B.:e2§. 1
Rance 3100-154

11B§i?:£tL.1.1,EZ§L§$.:1..§.1.1.111111.11.
Ranco 3100-155

..
Ranco MPF-7O06

.. PENN....11.1..1P§9§§.:11 C
Rance EKAPF-7007

A PENN“ PZOEB-10
Rance MPF-7008

FENN1 F17oAA-11181.12...

1 14.1.9
420

.. .4316

8.0.4.
475

@199
400

1....1f%99
450

"500

500
..Ai.’-1>~_5111

75

110
_jkD.3.

 

Fiénco MFF-7009 190
PENN PZOEB-~20

Fiance MPF-7010

“PENN F'2OE§;_2Q. V
F1-anco MPH-7101
.1.1PIENN PZQEB.-.261
Fzanco M131-I-7102

PEML .J.?§.9.:‘E.8.1:21C
Faanco MPH—7103

PENN £g0EB—2C
Ranco MPH-7104

..f?§D§D! 9205920
4

16-DJ.-, .. 1

..‘}.?f’51.. 1

A94: 1

CD1-Gut Cu:-1
1 85

1Nr'A
21 5

2159.
240

11N~.1;’A
300

‘T?!’/’*
325

_..§2_5
300

1 1.3390
1 70

3.32.5
' MANUAL

, .W‘«_!‘§.U£J1—.

MANUAL
MANUAL

.11M€\N!J15¥: 1 1, 1
MANUAL

.1*,~1r3.1E.\.!§¥..L!<‘3..l.-.1
MANUAL

f~;LAr»2L:AL

MAEMSI;
1A.:Ar«z'uAL’ ‘

MA111. .1
275

1 1 f1\‘§f{.A
275

1 75

191..
295

1N"1A
250

11 N51“.-.
1 13

, N/1I'‘\.. 1
1 96
WA
395

. NM
320
N/A
272

.._L1LA 1

1..1N?.~§- 1 1.

A-.§?.-3-....... .,

250

..|1‘4l.A
300

1330101
200

3100
25-3

N!/*.1

Ed... ..
3075

Range
NONE

1QQfiQ0
NONE

MSQEE1
NONE

199590
NGEE

.?..90i’4G01 

wéfié

199./$2
1120915

11199/1t°@.5..

 
‘11Q.05}?.2.5
NONE

NONE

1.9914213
NONE

11904425
NON E

1 00/425 M‘
In‘E

.. 11199/$.25
NONE

1 00/425 .
’ NONE

,f.‘!9NE.
N02‘ E

 
100/42; 0 11

1 3.0.91/€:§5
NONE

A 10:3/425
; .23: :2

1&9./_“£?_5...
1 2:»; E

1.092125

_.§f.QTEYES

SPPT1
S‘P§T“W“‘M *0 " "

.. $CRE’N.T.EF31Y§$:.1

1$1C8.EW1 TEF?M.§;1. 11

SCREW

1 $5:

SQB5‘*’1\,’TERMS.1 $1671 GAR. ELARE 1. 1. .(4,)(§2{?7}.£§)...1. .

111...{?'§X§)1{51.(7K§,}

SPOT 11
SPST

SP3? 1f\ "\ .'\ ---
‘»::»:':11

1 3.951,,
sFsT

$19.0

§15:3T

Eéaciricaé W
QC

dc

1 .€v§.Ti ..L.1§:91I'—*1S
QC

QC

$C,5.§
L: .4 L,»

.. ,1...f§§1:1L.§35.Q§
LEASE

‘.‘v,.§13‘1.1.f=$-.‘.‘—f..3...S.. 1
dc 4

93” LEADS
.52"‘L'EADs

1 .43.” 1|—.1€.5.£3~.!?*.$
LEADS

LEAEJD

LEADS 
5:3,,” 11—§1,?3s¥2§...
84'" LEADS

12’-" LEADS
A8.*$.11—..E1$_.

QC

AWSLES
QC

ABKLES1
24“ LEADS

_ WARKL§§v

. 1161F§§<..LE.i.§1 1
LEADS

. AB {:81 ';>4

 
QC

ABELES
QC

ARKLES .

 
. »?:8¥:<.L.E$:1

18" LEADS

 :1 L EADD

fi3.:..1;§A9S
1 L::~ .. 3

..€sfi?SLE1.

  

.. ...11111.8‘_ LEADS
5..§f.3§W1T1EFiM$- 1 35" CAR. FLQRE.

SC9E.‘v“,{1.T11E.91‘v’3S1;. ..

$99111 .’L"“'«'31:’)?

0 SPOT
SPST

$99?
SPST

SRQI
SEST

SFDT1~--
1\3-' ‘VT‘-1 1.,

SPGT _

:e"""LEADs

1 LEADS
1AFi?£L.E.,S .

18" LEADS

111&3§S£—§§11
1S‘ LE5‘-1&1“

48" L...£-'-..eLD.§1
18“ LEADS

«‘1.B?$LES
18" LEADS

. ASKLES 11
15" LEADS

&BK':T.3.1§11
1 e" LEADS

1 A1fi?S£=§S .
18” LEADS

. DBKLES11 1
18” LEADS

ARKLE5

vgenms.

.. -35" .L§.s’?.~.§315‘a1,.1 .

 

Pressure
1/4:” FEE‘/E.FL:i1R£

1'71/.:'* FEM FLA

............. .. {kw FEM1Fl.A1R,,E
.1 1/:@1'I.EE1‘:1 :. .Ei—..A9E

FEM’. FLARE

3.».*’:‘:'1'j§1.*fi....F1l.-ARE. . .1 11
1/4” FEL1. FL

.1/4'1E§1,M:1FLA.RE
1/4' FEM. FLARE

..1{4”1.E,’é?>./1-_FL.AF*§ 1
1/4"“ FEM. FLATRE

TERMS. 11 as’ FLARE0.- CAP. TUBE

4,:-.u1 *7

F11/14T1EE11M~ ELABE
124;" FEL1. FLz11?1E

NPTF

.36‘ 1.C.€:ii:..»§»}%\(EAT
1/4" SWEAT

§i's3:_.C;fi,LE:§3iIEfiB'.
124* FEM. FLARE

<1‘a£.3.Z..<.‘e&1F1.-.S3-&I.E/-f~T
3/=3" FEM, FLARE

36' CAR SWEAT
1/4" SWEAT

36”.Q5F:1.$}t§/EAT
1/11" SWEAT

1§6.,T.CA.R §§{€.T€AI
1.24" FEM. FLARE

 

.35” C-‘¥E..§!&’.E:‘\T.. .
.093 CAP. TUBE

36' CAP, AT
«: FEM. E

3§T'1.11CAF1 111$WEAT1
FEM. FL.£,rir:

 
 

W . L....,.,..._.. ..

1/4" swam

M36" CAP, svgggg
1/4" FEM. FLARE

35". G/31fl.1.§W$6T
F511: FLARE

3/4'.‘ 1EE13!1~ HARE
1,14" FEM. FLARE

11/14.1" E.-EM. ‘$531.51
my FEM. FLARE

3$1'119/1§81.S.YVEAT.
1/4"’FEn.1.‘”F...1  

114" FEL1 F1..»’«1;?E

36” CAR ELPLRE
1.14" FEM. FLARE

. ..§§i..9AB..1$ivi‘v:§.€1T1
11/4" FEM. FLARE

 F1.“. -—e :4’ : .:

3$T.1.9!?:P.11§Y51£§fsT
1/4" FEM FLARE

3§'.1Cf\.P, ,S‘.vf1£§3!¥T
1/:1" FEM. FLARE

. .....3151' Qz?sB..$YVE2°~T
ZZENE FILL ' M 

x ~‘1~

35‘. CA8 SWEAT.
'1.-=4" FEi=.v1.FL:*’¥{}’3{E

35'.QE3P1-1 §\,”!.Ef§T .
“1/4* FEM.”FL.a.F;E

361' 1CAFi SWEAT1

 
124." MALe1ELAF,%1

 

3 ' Q5118. 5543815. .1 .
swE,A:r w“ C.»s:..F.

.. (4)151? £51181 1

,1 .(‘§}1i§J§.f5){7}L§). ....... 11

3.3'19F1*P SWEAT, 1L._(~‘:).!.5)(5)(7)

1 L4)1(§li§l{.7lL$)1 1

E1‘ 92 §_:}__m_«w¢

§4){5) {7}(31) (1 2}

11 {3}

!'.4){53§7}§3;)(?23.

11.‘-X52{7}($.) (1 2}.

. 11.8.).

911(5) 17.3 {3}

1 4.4115} {Z} 5.5}.

(:1) .

1£4)(5.},£§}£,7.Z -

{4)(§§i5}iZ}

1(4)(5)(‘5){7}(3)

(4.).{§)(5){7){5}

(14}{5}(5.)£7}

{4)(5) £§){7)1

{4)(5)(5)(7)

(4,) (5)1(5,l1§..7).(3.). . .

(“‘v1){5}{7){33(9)

(?1)1(5>.£Z)i§)1£§}1 1

. .. £5)£7lL3.) .1

.1 (§).(7l£3)

(§J£7.)L8.L-_ 1- 1

(5.)(7)..{1-*3) .1

{5)(7}f§).

(?,)(7}{8)

. .{5}(7)1f§J

{§}(7)(8;}

7in4iiT 9%



V ._..._P2os

PRESSURE Cm}tro§s, cunt.

Producifi Cuivfiui C151-2:: _W_~Sw§2cfu
Rance MF';~:~? - ‘ .

372.‘?. 7'2»; 1”’

...?.E1:!?§. WV P.?.Qi5B:..2C
Ranco h.1PHv‘:‘:Q‘f

JZE_',!1,‘i. B19129?’-1C
Rance M.°H—71

0QC€f’~20
-/001

OOAC-1C

 spar
SPST

SPQT
SPST

:e>_<72<:a;,

swgei gems)‘ =" £17.’:1”"

154“ ';1!L§1;E.’F!-X E

   
    

-‘ ‘flu-ta    
  

 
S?~‘5? 13" LEADS} $51.»:

SP3’? ‘3~§7 LEA§?.§. 3.54" 1vW:..E..1.F1-ABE
39:3‘: 18" LEADS 1:4" FEM:

..‘_iE!:’!:L_E1<29_AP-101. 1 , 19 49 NONE §.Ef§T. , 4+3T...!=.EA9_S. 1/'4"..W«f-.f5. F§:5RE
Ranco MP;.~7=303 25 so sea? 15" LEADS :r-;" 9511:. p:_.A..rru”:‘
.,£§NN.....P2 EB-19 ,. $D~J~/ NIA, @1501 . SFPT , AF*K%-,Ei§¢ VV §§i{3A.F1.SVVEAT (5)(?3(_,8)

 

 

r~=.a.-am MP2-?‘{10$ :..=1:ia§~;i’e sP"sT” Laws 114"" §=EM.“r-‘LARE
,1.£E.!t!¥:£......E39Q6.E-£9 1 ,3? ,,§OM.... . NONE 1 §F’.SeT 1 é§.TL§&Q§ 1/%3I.b1AL§..EL£%RE
Rance M?~’£.~70—S5 so NONE 31251 18" LEADS 1/4“FEM.FLA:'~?E
....§?“E..’:'.!4,W¥?§Q.§_B-‘C. AQJ~ N/A 711,529 . .. SP9? . AABISLES. ___...§§7 9.45.12. SWEAT ,. .*;§)(7)(&)

Rance MPL-7011 1o 25 NONE SPST 18" LEADS 1f::“FEM.FLAIC¥E
if ..WEENN,_fl_E.%Q§B-19. . AI.3.f:!.:. N-{A .2415? 1 SPDT, , 1AB!(.!:§§$2, .. 36i‘QAB.$¥Y§_A . 1
1 Franco MP1.-?O12E 20 45 M’_‘>NE SPST 78“LE1‘-J33 ~..=: 11121»-1 ?\*L;:x;=:: 1

WPENNWE39§,B:..1..C.. A94: 1:115, 1 75.1.50. §.EQ‘{. , 1...AF!K1:§§_..... ., 3.6.." CAP._§WEf\T / (6281118) 1
Rance MPL~7€;14 40 80 NONE SPST 13“ LE;-,-2. FEM ='—’:,,£,RE ‘

_ ADJ MIA 7/1 /5Q_ SPD]'§ _f\F\'KLE5 357 __CAP. SWEAT :(6)(7)(8_)

"::"‘““’,"‘.'7',“’‘"'
 1 ‘{5)(7’.3 ($1.. .. 

   
DUAL PRESSURE Conirals

Product 3% M_m1.~O 818:3 Hi Side
Fiance 012-1502 12750 5.935 1 50/450

F_’E_’iN..,.WEZ€£-WBM;$Q , .1 127113191 .. . {$.12/.500
Fiance 012-1505 12750 5/35 100/250

...Pw§.N_N_,M.E’1?9l~_E!*§§ 1. 1 12'/189 ,, 5/3§ _1Q_Qf§.0.Q
Rance C21 2-1 506 1 .E‘°‘/5C‘— 5535 1 00/250

W.?w§£t£!§L.....,E?9.L§;'5_Q. 1, 1.1%"./.89_,,., .1 .5/35” 1-3.019/@001 . . ..
Ranc-:1 012-1549 1 1 C13 10/40 150/450

MEE£1'N EZ9!;.B.#19 11_Z9‘f1V0.Q 7/_.${ .199/§§9 M.
Ranco G12~1~35i‘2' 1:5"-’1 150/450

._,._ .. V 1‘-3,, . 2.97/109 .1951/.599 .
Rance O12-1554 12‘;5~=.”. 100/250

1....E§b1wNW...EZ91-.wB.:§C . 1.?Z{§0. 1.094590
Ranco O1 21 10“/100 150/450

.f..E.§.H...~__.E.Z9£T{§.TI.§ +w.29I/:90. ..1_QQ«‘-‘$919.. .. .1‘-15!E3L1&L "1 . 3§Z,.
Rance 012-4139 12750 158/450 70 F-‘XL? NONE

_.E§!\!,'§L.m?.1.7__.OLB7§9-.. . 1218.0 11Q9!§i3_9n...... ...,_60. FXP NONE
”’ ~ » 1501450 FX:3*<?x?fi\N 45'Rance 012-4833’ 5: ‘

1...E..ENN P7083-1.94 1 12”/80 110*§&’§.Q£3. GQEXD , 4_,§35”1 . . Y‘!:_Ei.-£11.15
Ranéé W012-4133;! '1c"Ff:b'o 1 101% 1 1501450 ?o F><a?r;e§,e«:x: 43" ‘M FL!‘/.9:
WEENN ...§iZ9§,A;19 .«.1?"??3.0.... ‘.190“'500 - $9529. 1 135" W’ FLA9*i,,,M.,1
Rance O12-4342 12"/50 5x35 Ts“: ‘:‘iD*MAN NONE MALE FLARE

m.E.EN,!,‘L F’170§.A:‘§,., 11131530 . 5»5§3§..M_1.. , 1,.,..§3.0.fX..Qv 1 , ._.1,NQN5\ Mfi£E.f.L5f‘E 7'
Rance O12-4846 10"/100 10/40 150.330 70 FXD/M.~1.?~é r»z:?~.x;~‘; MALE FLARE
, PENNW 3':’,1ZQ§’,\i1 . 1-27.6330 5/$1.5 190-’5_Q§1 , .....u.§9 F210, 1 ....._N0NE M.¥%.L.§...EL8R5 .
Rance O22-7702 12"./50 5/35 100/25?. 3 L:)<D« 35" WI‘ FLARE (2)
...f3§.!§1.N.W?3?§!.-E715 ,2Q..'.{1Q,0 ....7/50 19.0/5.99 .. E35" W1...ELAEE.
Rance 022-7706 107100 10/46 1501450 36'' W1 FLARE (2)

35" _yv/ FLAREPENN .F'.7.?LB-‘WC . 20"/1 00 1 7/50 1 994590

WCa’3%%§a:';g {3~::-r;n&c:§<m $39392 ‘36'‘ W! FLARE 1

3,6’ .1 1W...YV/,FL_A8.-‘.5. .. .
NONE ‘ m.:::;=. 3
NQN; MALE FLARE

86" ;. .3

36” W1 ELABE
36" 21.,’ FL,£1F’;.E  

  
  

  
LOW PRESSURE CUTOUT with Time be-lay

Produc: :: Diff. "”::a am 2
Ranco 3341-1%?" 0/100 5-; ?;<:) """""""" “ yéo SE

.EEN,N»,.,.,.B?19NC*381C , .20"/100 22.. FXD 120 SECS-

Csrn-:.ciio:: M
""177? FLA:-7 NEMA
vw FLARE NEMA 1 

LUBE Oil. PRESSURE Controls

Fraduch: 4 a-«,‘gn:g:+ F~‘;ese:_~~~~~~~~~ m '9 ..
?—‘:anco 3321-O01 ~.‘»(-:= ?Y:3_1NUAL é‘.-S,60.90,12U NONE MALE FLAFE
48§.h%£L£1§§AAr7‘C 8479 AD»? MAW!*L. 151075111) NONE MALE FLARE
Rance 3321-069“ 5:i:i;:; z,t:.N‘:.sAL 4,5,5-320,120 36" WJFLAR:
pggg P2§f{\A—‘*C 3/7o ADJ MANUAL M01513; ¢ 36"__ w/ FLARE

Rance 3321-010 9 FXD F.~§1.1»§iJAL 45,s0,<30.12a 3%" W: FLZRE
11P_§N”.N.WE%8AA-"C §£70AilJ_ MA_N.’~_!AL, .L\LO.T.E (1 WI, FLARE
Rance 3321-014 36!-?2'..i»’».L. 45,e0,9e,12a 35" W.’ FLARE

. . ,, £§,AA-"Q 81/Z9 ADJ 1M»SN.$-AL ........9TE 111111,“, 36‘ W/....E.1—ARE
*~ Ii 45.60.90.120 35'' W1 FLARE

. PENN ...F’.28M-“C 3,/70. ADJ MANUAL NOTE (1 1) . 36' WI FLFBE

 

  
-_.,—   

 



LUBE OiL PRESSURE Controis, com,1 -'*~, so. 3 . w» , ~. _ ,
i*3'{}{i‘c!<.i 1‘? :'m%e$€: maea:-. {2e;e;,;m \,;~;;,:;:1;;ga1=m_ _____’::,1;v)m~,e.~«11‘,_-M 

 

 

Rance P30-3501 8780 ADJ 1.«1AnDA.L SO 35" 3"L.:“»,;~{E ”""'”“’nE1,1Ai""""""""""“W”""""""”‘
P.ENN...,.E%§.&1.\.:2C 857.0 All! M.A¥§iUAL .80 . 3.5" WI FLARE NEMA1

Rance P30-3701 13.-'00 ADJ MANUAL 00 35" via ';-LA1'1:1;-‘ ’ :‘JEMA1
9‘: .PEN!§L ..F?2.,8..6.J5:1..C ....8..-79 ADJ M.AN..UAL .90 35.7. W/,F.U5.R.E NEMA1
- Rance 1330-3801 8160 ADJ MANUAL 120 35" 1:11; FLARE NEMA1

...5.?%§,».€¥.l.=.§:.3._7..C ,.8-:’?0...ADJ MANUAl- .120 3.5“. W! FLARE NEMA1
Rance P30-5825 SJFXD MANUAL 120 3:3" ELARE lé?f?JZ.A1
.... ,l?1i..fv.lM*§..<3.»€,~,,-1.2.C‘e .. 9 EXD MANLUALL 120 36" w/FLARE NEMA1
Rance P30-5827 §F.‘4-13 1.4.-:~:.=z=AL 120 'iio'$:E ii;11€jL%_%i 15'; ' ::.L=n%.=;1

PENN. ...C-‘.1.5§’:.?:!1;‘4?~.:3....2.’C 9 FXD MAf:l.l-.l.A¥- 120 NONE MALE. Fm‘! NEMA1

LUBE Oil. PBESSBRE Controls vxitnout Time Deiay

 

 

Fififiafi ........... .;t3’~"«'i%C%‘r..... Céeilféfy; Cm=‘ec=%<::1s= ‘ --1
5 Rance 3311-101 14 FXD 5 FXD 9 FXD SPDT es" 121%" FElmCT:mFLARES " " "““““
1 PEEN... F1Z.4£\£:?C. §[Z0_ADJ , 8/30 A1,?-.1. ADJ. .0F’EN.H? 3.5” 7/.€§7..EEM. FLARES

Rance 3311-103 410 ADJ 5/0 9112 SPDT 24" w/1/4*"s'wi§A*{S‘
lj . .P§l§.lN, ..P_7‘§.E.Ar3.C Z/25»‘,‘~DJ. 3-5.E2<.D NM 5997 . 35" 1féT..EEM~ FL../BEES (4)
L: Rance 3311-111 4/5 FXD 5/6 9/12 SPDT 84" 1/4"FEM.FLAF;£-IS
‘I ...E§BlS. .E?'91E5:§C, ..;?~:';af.5,.&3-T?-.1 .3-.5.F.>£D N./A . §.i3D3' .. .132"... 1/€:".f7£.iM- FLAFi.¥.£8..
:4 Rance 3311-115 6 FXD 5 FXD 11 FXD OPEN L0 24’ 1/4" FEM. FLARES

,?.E_l:1.l§i--..PZ4.B8:3C,. . §«.fZ§.:3D.J ?'/30 ADJ AD-!.... 63F?!-EN).-(.2 36”. .. . .1.L4f...FEM...ELAHES
;) Rance 3311-110 45 FXD OPEN L0 25'' 0 24" vm/4" SWEATS
3 2350.11.11. .....;?7.4£..s,a;\:1,c;. ADJ QEELL-Q. . ..-..2§."...- 1.14" FEM-. r,=s..Ancs 141
1 Rance 3311-201 MANUAL SPDT 40-'&72~* W/1/4"SWEATS

54 P§_P.!.N.. PZ4.,AB.,,-1.53. MANUAL. OPEN HI NONE .114” FEM NPT (4)02)
_i Rance 3315-101 QFXD SPOT 36" 1/4" FEM.FLf>.RES

3 .J?.§.%b.l,3.m!?.Z.:‘~D,l:!~L.»°e:1.<} 8!70.AE.>J 8/39 61.94.. .. ..A..D»J <3.l?§.l.~J....Hi 3.6” 1./4' FEM-.,,FLA8ES £12)
1 Rance 3315-801 11/14 ADJ 5 FXD 15/19 SPF»? 1-some MALE FLARES
l Perm _ P2'48A~1C 0/70. ADJ 7/30 ADJ ADJ open Lo 35“ 1/4* FEM. FLARES (4)112;

TRANSFORMERS

F'mduct:'f VA §3rir:2.\.1‘o§1, 1’3r‘m1.£.ea<J Eecficét. 4 Sec. Lead %‘.‘10L:n:%n:‘s W__j‘_-f_-:;_;iSS _
Rance 620-205 20 120 3" LEADS 24 3" LEADS FOOT

. l?E!*Ll§l......Y'<35»‘-?-.3:€!. 40 . .1.-20 8.7.!-Eé\.|-72$ 24 3.0.‘!-.§.A..C?S .. .......F00.T W1’ HUBS
Ranco 620-206 20 200.240 8" LEADS 24 3" LEADS FOOT

, BEEN. _,Y65T31:9.... . 13.0 3292081240 5". L.E-.A.D§.. 24 3 TEFNJNALS UMVERSAL (8)
Flanco 620-403 40 120 8” LEADS 24 8"" LEADS UNNERSAL

REM; 00355331-0 40 1201200240 8' LEADS 24 3TE8MjN_ALS UMVERSAL (3)
Rance 520-404 40 2051240 3“ LEADS 24 8“ LEADS Li?»Ji‘zE,.RSAL

PENN. ._ Y.§§f£3.7'0. 40 . 12012081240 ..:8.". LEEDS 24. . .3 T.ER?y".?9AL$ UNlVERSAL {8}
Rance 520-405 40 120 5" LEADS 24 0" LEADS FOOT

.. . .20.. . . 1.39. 8" LEADS 24 30' LEADS FOOT W1 HUBS
Rance 620-406 40 200/240 3" LEADS 24 8“ LEADS FOOT

. J;".=‘_5£§‘.!\l..........l’.§.§'.>.I.1.’1.1.:.Q._..._.... 40 . ......?..2.9£?.Q§!-.140 .. ..3T. LEAIQS 24 37$-BMlNAL$ UNIVERSAL (8)
Rance 620-482 40 1202203240 8" LEADS 24 3" LEADS FOOT

. PEDIN ..)f§§A1..3~0 {E0 . ‘V\ 3.20 8" LEA.D.§. 24 30’ LEADS FOQIWI .HL!E5.S (13)
,...F.’f.!‘££*!..c..)’,§§'> §,.1..:Q _ 40. . 12.9/2.0.§/.2éQ . €§.".l-.3503 . .. .. 24 3JT.E.BMl.N.N.-S .U¥‘il¥T§8..S./it.
Rance 620-502 50 120/203/240 0" LEADS 24 8“ LEADS UNIVERSAL

..P§.1:ib!..,..Y.§§.I«%2.:9 50 120/208/249. 8" LEAQS . .25, . . .8", LEADS, UNIVERSAL 1113)
Rance 620-752 75 1202001240 ~ 0" LEADS 24 3" LEADS FOOT

_..PEfi.N.,,...X§§I32.~0 Z5 120/2&8-i249. ._ _ ..§.T. LEADS ..f<?,4.. .. . l=fl,T.,..l.-..I.E.£§..D.§‘.>. FOOT . (1.3)
Rance 620-758 75 400 3" LEADS 24 3" LEADS FOOT

,.E§.i:LN_ vss..F12.<> 75.. .27?/$8.9 .s:.LEADs .24. 8" LEADS . . FOOT

1.10103
(1) can use A41 QABC-1. -301212? range, 1/‘30F 13:11., SPDT, 73"

lead. 0.25 x 2 PTC sensor, NEMA 1.
(2) Convertibie
(3) Add Ecosafe hose.
(4) Different pressure element.
(5) Not as compact.
(6) Differential depends on setting.
(7) Not an encapsuialed switch as Flanco‘s is.
(8) Different electrical connection.
(9) Dual control, ignore lo side.
(10) Range is Defrost Termination for both.
(11) Choose correct one below based on timing required and

pressure connection:
P28AA—1 8/70 90 Secs. 36‘ W.’ Flare
P28AA—2 8X70 60 Secs. 36" VW Flare
P28AA—17 8170 120 Secs. 35" W1 Flare
P28AA~18 8/70 45 Secs. 36*‘ W/ Flare
P128AA~1 3x70 90 Secs. None Male Flare
F'128AA~2 8/70 60 Secs. None Male Flare
P128AA-17 8170 120 Secs. None Male Flare

(12) Different switch.
(13) Choose which transformer based on primary voltage desired.
(14) May be extended up to 800 feet. PUB‘--3075 (“W 1 30‘)

E“
.1.
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Johnson Controls manufactures electronic, electromechanical and pneumatic control

products and sensors ofall types. We design and manufacture custom controls for more

than 100 OEM customers. The company also engineers and installs advanced facility

management systems, direct digital control and pneumatic systems to meet a wide range

ofcustomer environmental control needs.

Since 1885,]ohnson 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.

ISO 9000 Ce:-txfie¢£'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 ofour quality management

system is in the hands ofeach ofour employees. The

ISO 9000 Certification of Controls Group design

and manufacturing facilities aflirms 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 N T y W

9000 standards? It gives you the confidence that we can satisfy recognized international

standards for performance and quality. ISO 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 ajohnson Controls product leaves our hands and reaches yours, the quality is

uncomprornised. For more detailed information on our quality systems, see your

Johnson Controls representative.

J HNSON
CO LS

Design Facilities

Headquarters and North American

Design Center
Milwaukee, WI USA
1951-9001

Design & Manufacturing
Facilities

_ICI Regelungstechnik GmbH

Essen, Germany
ISO-9001

Johnson Controls S.p.A.

Lomagna, Italy

V ISO—9001 V

Johnson Controls Nederland B.V.

Leeuwarden, The Netherlands
lS0—9001

Johnson Yokogawa
Newnan, GA USA

ISO~9002

Manufacturing Facilities

Humboldt Valve Facility
Milwaukee, WI USA
ISO—9002

Controls Mfg. Facility
Goshen, IN USA
ISO-9002

Panel Facility
Poteau, OK USA

ISO~_9002

Controles Reynosa

Reynosa, Tarnaulipas, Mexico
lSO—9002

troles de Presion
V ,Chih., Mexico

ISO~9002

Electronic Repair Center
Milwaukee, WI USA
ISO-9002

Gas Valve/Dampers Facility
Watermwn, WI USA
ISO-9002

Maclanen Products

Glasgow, Scotland
ISO-9002

Q

Distribution Facilities
Distribution Center

Erlanger, KY USA
ISO—9002

Distribution Center

Toronto, Canada
130-9002

F‘
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Johnson Controls/PENN

Rej'ir1;gemt:‘on Contmls

Temperature Controls
' ‘I9

.9

Pressure Controls
P70

P345
P28:’P45

Flow Switches
F6 1

Water Valves

V46

Ecosafe“ Hose

Heating Products

Ignition Controls

Gas Valves

Pilot Burners

Combi—Va.lves  

For over 75 years, equipment manufacturers have

preferred Johnson Controls/PENN refrigeration
products. No other products can match them for

longvlife durability and versatility over a wide

range of temperature and pressure applications.

0 Dependable, “bullet-proof" controls

'* Continuously innovative

0 Decades of tried and true performance

' Advanced electronic controls for increased

reliability

P70 Series Pressure Controls are fully adjustable

for all low, high or dual pressure applications.

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 ofpressure lubricated

refrigeration compressors.

F61 Flow Switches handle liquid flow ranges
down to 2 1/2 GPM and are available for indoor or
outdoor 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 heating and cooling equipment.

Ecosafe” Hose, unlike conventional hoses,

doesn't effuse refrigerant through its walls. lt’s
made with a corrugated stainless steel core and
protective stainless steel braid.

Whether you have a lO0—ton rooftop unit or a
40,000 BTU furnace,johnson Controls 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 or residential gas
controls

0 Over 80 years experience

0 Integrated hardware and software solutions

- Flexible designs

We offer a mriety of Ignition Controls used in gas-

fired equipment up to 400,000 BTUVH, and
higher, if needed, This includes a full line of

microprocessor based controls designed for direct

spark ignition, hot surface ignition and

intermittent pilot ignition.

Gas Valves come in a broad selection For low to

medium flow in cornmcrciul cooking, heating and
residential heating applications.

Combi-valves are designed for industrial process

control applications up to 1.2 million BTUIH.

Replaces conventional gas train assemblies.
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Johnson Controls manufactures electronic, electromechanical and pneumatic control

products and sensors ofall types. We design and manufacture custom controls for more

than 100 OEM customers. The company also engineers and installs advanced facility

management systems, direct digital control and pneumatic systems to meet a wide range

ofcustomer 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 Certg'fi'ea': 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 ofour quality management

system is in the hands ofeach of our employees. The

ISO 9000 certification ofControls Group design

and manufacturing facilities afiirms our

performance in meeting strict global standards.

Plus, its 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 satisfy recognized international

standards for performance and quality. 150 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 ajohnson Controls product leaves our hands and teaches yours, the quality is

uncompromised. For more detailed information on our quality systems, see your

Johnson Controls representative.

J HNSON
CO LS

Design Facilities

Headquarters and North American

Design Center
Milwaukee, WI USA
ISO-9001 P

Design & Manufacturing
Facilities

JO Regelungstechnik GmbH

Essen, Germany
lSO—900l

johnson Controls S.p.A.

Lomagna, Italy
lSO—9001

Johnson Controls Nedetland B.V.

Leeuwarden, The Netherlands
ISO—9001

Manufacturing Facilities
Controls Mfg. Facility
Goshen, IN USA
lSO~9002

Panel Facility
Poreau, OK USA
ISO-9002

Controles Reynosa

Reynosa, Tamaulipas, Mexico
ISO-9002

Controles dc Presion .,,

Cd. juarez,Chih., Mexico K 5
ISO—9002

Electronic Repair Center
Milwaukee, WI USA
ISO-9002

Maclazeu Products

Glasgow, Scotland
ISO-9002

Distribution Facilities

Distribution Center

Erlanger, KY USA
1509002

Distribution Center

Tomato, Canada‘
ISO-9002
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Jobmoiz Controls/PENN

Refrigeration Control:

Temperature Controls
31 9

A19

Pressure Controls
F70

F345

P28/P45

Flow Switches

E61

Water Valves

V46

Ecosaf:”“ Hose

Heating Product:

Ignition Controls

Gas Valves

Pilot Burners

Combi-Valves  

For over 75 years, equipment rnanufacturers hove

preferred Johnson Controls./’PENN refrigeration
products. No other products can match them for

long«Iife durability and versatility over a wide

range of temperature and pressure applications.

0 Dependable, “bullet-protaf’ controls

0 Continuously innovative

- Decades of tried and true performance

0 Advanced electronic controls for increased

reliability

P70 Series Pressure Controls are fully adjustable

for all low, high or dual pressure applications.

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 lubricated

refrigeration compressors.

F61 Flow Switches handle liquid flow ranges
down to 2 1/2 GPM and are available for indoor or
outdoor use.

V46 \V’arer Regulating Valves provide uniform
pressure response and stable adjustment over

operating ranges from 70 to 280 PSIG.

A519 Electronic Temperature Control is an
economical way to achieve accurate. reliable

control 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 can be integrated.

Whether you have a 100-ton rooftop unit or a

40,000 BTU fiirriacejohnson Controls has a full

line ofgas hearing controls designed to meet your

performance expectations —— as well as industry
standards, including IAS standards and AC {or

commercial cooking.

0 A global line of commercial 8.: residential gas
controls

0 Over 80 years experience

'0 Integrated hardware and software solutions

- Flexible designs

Ignition Controls are used in gas-fired equipment

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

includes a filll line of microprocessor based

controls designed for direct spark ignition, hot
surface ignition and intermittent pilot ignition.
Gas Valves come in a broad selection for low to

medium How in commercial cooking, heating and

residential heating applications.

Combkvalves are designed for industrial process
control applications up to L2 million BTUJI-l.

Replaces conventional gas train assemblies.
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Can you keep something cool
for over 80 years? Johnson Controls and PENN

refrigeration products have been doing it. Since

1919, ‘tee’ve been -the top choice for refrigeration
conrrolfs;4‘But even though PENN products are at

work more supermarkets, restaurants and hotels

than any other brand, chances are you haven’:

thought about us lately. Because once you put our

products in, you can forget about them. And while

we may have been around for what seems like

forever, remember, we didrft get to be the preferred

choice in refrigeration controls by offering stale ideas.
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Fw: Product configuration mark applications

" 2

J i{2::'s~:; $;:«:,::a o Darlene VanAacken
 

02/02/2010 03:39 PM

Cc; 'Tidman, Marlt H."
History: :l'his 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. l would suggest a phone call with Mark to evaluate the course. Thanks,

Karen E Spors

Senior Group Counsel - Building Efficiency
Johnson Controls, Inc.

507 W. Michigan Street
PO. Box 423

Milwaukee, WI 53201-0423

414 524 5110 direct
262 844 3944 cell

—-——- Forwarded by Karen E Spars/NAf.5omsonMC:on:re?s an 02:O2.~"20iO 03:36 PM --

Frorn: 'Tdman, Mark H." <mtidman@bakenaw.com>
To: <Karen.E.Spors@jci.oom>
Cc: ‘Weber, John“ <JWeber@bal<er1aw.com>, ‘Trademarks-Bakerl-iostetler"

<Trademarks-BakerHostetler@baker1aw.com>, "3431‘l—LlTE" <34311—LlTE@litematter.jci.com>
Date: 02/02/2010 03:35 PM

5”b39°‘= W W‘ ‘°’°d"‘?'_,‘3°““9“‘3“°“ "‘3"‘ 3PP“°3‘§9,’J§.l,M,t l_.,,__,M. W._.,m M,...,..i,,__,,_.-V-. .m.,W,._,.l..,,l

URGENT

Dear Karen,

Péeese note our correspondence below the upcoming deadline of February 18, 2010. We look
forward to your instructions noting that we will need to get some declarations in place etc to proceed

Best,

Mark

llyBio Website V-can!

iiéazér T§<'.'£f';1a~"§
M ' ‘ mtidman@bakerlaw.com
wwM.bakerlaw.com

Baker & Hostetler LLP

Washington Square. Suite 1100
1050 Connecticut Avenue, NW,
Washington, D.C. 20036-5304
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Rely on Johnson Controls/PENN ior high~qua!i:y, dependahie van/es. The

VH6 2~way valves and \/M8 3-way valves are our newest lines of high-

pressure water valves, featuring a rugged. union-body design. The V146 and

V148 veéves regulate water flow and comroi refrigerant head pressure in

systems with wa‘ier—cooled condensers. These valves are ideal for use ii:

high-rise buildings, or high water-pressure syszems, The high-pressure

design allows use in systems with up to 350 psi (2413 We) water pressure.

The pressure-balanced design resists changes to setpoints caused by

gradual or sudden water pressure changes. The V146 and V348 have no

close-fitting or sliding parts in water passages, providing control in

less-than-ideal wazer conditions.

Check out the iower ptice of the SECQQA UltraCa;3. Tee UlIreCap is designed

for use as a pressure connection in refrigerazion and air-conditioning

eppiicerions it nzénirnizes pressure pulsation and is compazibie wiih ail non-

corrosive refrigerants. The ~rrnored cepiliery cover provides extra protection

for the copper caoiilary tube. Select from a variety’ of éengths for your

specific application. Schrader Valve Depressors are avaiiebie on one or both

ends. Straight or angled fit a variety of applicaiicns and space constraints

Stiéi the best choice in p.'eSSUl€ sensor solurions, the P399 Transducer and

6 ‘i/2 foot Cable are now conveniently packaged together. The P399

Eiectronic Pressure Transducer features;

- Direcbmounting to rninimize service and repiacement costs.

* Environmentally sealed electronics and rugged design to witirzstano‘

adverse CC~I'lO‘iIlO*'iS‘

- Compatibiiity with many Johnson Controls products, and other

manufacturers‘ rack controllers.

« A variety of pressure ranges up 10 750 psi.

- Ratiomerric output, 06 VDC.
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Welcome to the new millen-

nium! 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 its
transition from electromechanical to electronic

control, your customers benefit from the

improved accuracy, greater reliability and

increased functionality that are the hallmarks
of electronic controls.

In this issue of The Chili Factor, we featwe

three of our electronic offerings:

at The A419 electronic temperature control witn

display, now available in a 24 VAC version.

- The RLM Refrigerant Area Monitor,
designed with state-of-theoart infra-red

sensing technology.

* And, the VFD66 Condenser Fan Speed

Controller, whose programming advan-
tages, energy savings, and installation ease

are highlighted in our Success Story.

So, take a look inside and see what the future

can bring you. As always, we welcome your
comments and questions

Regards,

/74’Me:>7~

 

M££T.tC:

Meet Darlene Van Aacken

Associate product manager for refrigeration controls,

Darlene Van Aackcn is responsible for flow controls

such as the F61, F63 and F59. She also is responsible

for new product introductions, and providing daily

support solutions regarding pricing to distributors,

Olilvls, engineering services, customer service and the

company branch network.

A seasoned employee, Darlene began work at 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 ricin anal sis, to ram develo meat and sales activities.P

Darlene received both her mechanical engineering degree and MBA from
the University of W'isconsin-Milwaukee.

Meet Michael Garding

Product manager Michael Garding oversees pricing,

forecasting and marketing for the temperature product

line: A19, A319, A419, All and A28; the VFD66,

P66, and S66.
 

Prior to joining Johnson Controls over a year ago, Mike worked as

Division Manager with l~Iill—Phoenix, Chicago, supervising refrigeration

equipment installations for grocery retailer American Stores Co. He also

managed the installation of secondary coolant systems at Dominicks

Supermarkets Inc,

While an application engineer for Tyler Refrigeration, Waxahachie, Texas

and Niles, Mich, Mike designed and priced refrigeration 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 undergraduate work in industrial

management at Purdue University.
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UPDATES

A419 Electmnic Temperature

Control Accurate. Easy-To-Use

Johnson Controls/PENN A419 Electronic

Temperature Control provides electronic accu-

racy and greater built~in control versatility.

The A419 Temperature Control

handles a wide variety of

singlevstage 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-panel 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 DlN rail mounting.

For more information, request Product

Bulletin LIT-125188, ad reprint ADRP-9755
and stuffer PUBL—304l.

Refrigerant Leak Monitors Accurate
and Reliable with Infrared Sensing

Technology

Johnson Controls/PENN RLM Series Area

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-point,

refrigerant-specific, programmable infrared.
area leak monitors, designed to detect

airborne refrigerants and issue alarm

Product Update confinued on page 3
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VFD66 Fan Controller Smoothes Refrigeration System

Sendil<’s Food Market, Whitefish Bay, \X!'l, is a 22,000-square-foot store 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-owncrjim 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 VFD66 Fan Control was installed by Scndik's refrigeration contractor,

john Gnas, 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 best for

that application."

Unit Delivers Chilling Performance

“I thought the VFD66 would be a good fit in the Sendil<'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 VFD saves energy because it only runs at full speed when required. Its

variable output capability takes out the seesaw effect of the refrigeration system,

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

Starter: Sm) continued on pug: 3
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Keeping the Customer Happy

The VFD66 has been in use at Sendik's for over 2 year. "The system has been

great," Bahstrcri says. “The product support between Johnson Controls"

PENN and john Gnas has been fantastic. Johnson Controls.-‘PENN

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

Product support is critical to contractors when selecting a product,

Gnas agrees. “Johnson Controls/‘PENN has an excellent response factor.

Thafls important and contractors look for that. 1 have no hesitation in

using Johnson ConttolsiPENN products because they've always been

very supportive."

T/J£’ VFD66 is dcxignedfbr rqfrigmzzzfir/rz mm’ HVAC tw2de72.rer5 and 1; as’.-ziltzéic

for 208/460 VAC 50/60112 motor: from one rfiorsepozmrr to tiyree /mrrepawer.

Isalared input circuitry pmrér: ¢z_z2p!ica:im7 utfi/;v O~5 or 0-1 0 VDC twztral/err.

,I€?2.i!/‘I’! arm’ tnzmdlzcerj. irzrllxafingjolvizsorz Cw2:ra!.rfPENN Sysrezrr 350.

Johnson Controls, Inc.
PO. Box 42 5

Milwaukee, WI 53201

If you have a unique story lead

or any questions, please call \

Ted Krur:-get at (219) 538-6116

or fax (219) 535-5852.

nttnietnirlon I

Ted Krueget . . . . . . . . . . . . . (219) 538-0116
ttd.ktueger@jci.com

Annette Braun . . . . . . . . . . . (414) 274-4975

ann<=.tte.braun@jci.com

Application Engineering:

jeff]. Eisenhut , . . . . . . . . 4 . (414) 274-5505
jet}'rey.f.ciscnhutL€§i¢i.com

john MtMuUen . . A . . . . . . .(_414) 274-5504
thomasj.mcmullen@jc'i.com

Roy Everett , . , , . . . . . . . . . (=11-'3) 27-7}-5S()o
roy.cvet::tt@ j¢:i.com

Help Line . . . . t . . . . . . . . . .(414) 2'.=’<i—S355
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A reminder for those of you who

don’t often calf h’eadq‘uarters»in
downtown Miiwaukeenwe are

now using a new number for our
phone

Thenoew prefix is 524, replacing

274, which went out of service in

June. Our area code remains the

same at 414. i

We hopethis hasn't caused you

any riifficutty. £ 
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Greetings Everyone!

By now, I hope all of you are aware of the addition of

two new series ofpressure controls to the System 330"

product line -— and the P399 Electronic Pressure
Transducer that makes them all possible.

 
As many of you know, the refrigeration industry has been working towards

a lower-cost pressure transducer for years —— and now johnson Controls

has delivered it. The P399 transducer provides a single line of transducers

for all refrigeration and ainconditioning application needs.

The P399 transducer also allowed us to respond to your requests for

additional pressure ranges for the System 350'” product line. The 552/KB

onfoff pressure controls are now available in three different setpoint

pressure ranges: 0-100 psi, 90-250 psi, and 240-600 psi. With System 330

pressure controls and the P399 transducers, the application possibilities
are endless.

At the same time, we have also developed three new PSSZPN proportional

pressure control models with the same pressure ranges to provide versatile
electronic alternatives to present electromechanical-only installations. This

makes it possible to position dampers, flow—valves, and other modulating
devices that require a variable control input. ”'

Because they are electronic, the new P552 pressure Conrrols,'prox-‘icle
greater serpoint precision, closer tolerances, and modular plug-in control

expansion capabilities,

The best product innovations and enhancements are the result of a joint
effort -- those in sales sharing the needs and ideas of their customers and

a company like Johnson Conn-ols.-"PENN with the technical expertise to
make them happen. ‘V,

50 don't hesitate to let us know what your customers ari; looking for.

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

Share your thoughts with your johnson Controls rep, or call me directly at
219538-6116 (Goshen, IN). Or you can e—mail me at Tetl.Krueger@jci.com.

Regards ,

fr, 2’, /fegw‘
Ted R. Krueger /1
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Meet Chuck Otto

The thing Chuck Otto

likes best about his job as

a product manager in the

refrigeration group is

interacting with the

customer. "I enjoy work-

ing directly with the

customers and being responsible for

developing products that meet their

needs,“ he says.

 

Customers know that when they speak

with Chuck, they are getting the voice of

experience -—— Chuck is celebrating his 20th

year at Johnson Controls.

"I was in the trades is years before I

started working with Johnson Controls, so I

can say I grew up in the business. I Still have

my tools, "he says.

Chuck's first position at Johnson was as

National Service Manager for PENN products.

"I really enjoyed that position because i had
a lot of direct contact with the end user

It was very gratifying because I was a

problem-solver, "

After stints as an application engineer and

account executive, Chuck moved into his

current job as product manager. Today his

oroduct responsibilities include water

valves, lube oil controls, MR Series

refrigeration temperature controls and MS

Series multi~stage electronic controls.

"in the last 20 years, it's been a slow yet

steady transition from electromechanicaf
controls to electronics," he says. “The

electromechanical controls are still a big

player in the industry but electronics and

microprocessor—based controls are gaining
more acceptance."

Chuck also shares his HVAC~R expertise as a

member of two professional organizations -«

the Air—conditioning Refrigeration Institute

(ARI) and the Refrigeration Service

Engineers Society (RSES3,

Meet Ki continued on page 3

NEW PRODUU ir. 1;  

The P399 Electronic Pressure Transducer

The fltfw. ewnfimical P399 Electronic Pressure Transducer for the System 530'“,

AC'I'2-CS, and the VFD66 fan speed controller, is now available from Johnson
Conrrols!PEz\lN.

“The P399 transducer was designed in response to customers’ requests for a

more versatile, low-cost pressure transducer," says Darlene Van Azckeri, associate

product manager for refrigeration controls. “The P399 transducer covers most

common refrigeration and air-conditioning applications with its O-5 VDC

signal and three pressure ranges —— 0-100 psi, I)—S00 psi and (I-750 psif’

Other beneficial P599 transducer features include:

\We:~lded stainless steel construction -—— provides

a durable assembly, eliminating potential of

refrigerant loss due to O-ring failures. Resists

Electromagnetic Interference (EMI) and damage

due to physical shock. vibration and pressure

pulsations.

95 Environmentally—sea1ed electronics —— withstands

the effects of adverse conditions found in typical

equipment rooms. Resistant to wide temperature

fluctuations, high humidity, condensation and

icing, it is suitable for use with all non-corrosive

refrigerants as well as ammonia.

Reliable, repeatable performance and long operating life -— minimizes
service and replacement COSES.

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

— U4-inch SAE female flare fitting (with Schrader valve depressor)

— 1;'8—inch NPT male fitting

For more information, request Product Lit. 123515.

llé ¥~'*(""7>?“.~“fZ‘? T‘?

Additions to System 350” Line New Available

The versatility of System 350'“ -— the modular control series for mcdium- to

large-scale temperature, humidity and pressure applications — is extended with
the addition of several new modules to the product line.

“Wfe know that customers will be pleased to learn System 350 is capable of
handlin even more ccrolina and refri eration a lications," savs Ted Krue ver,8 . . 5,--

product manager for refrigeration products.

“\Vith the addition of the P599 Electronic Pressure Trartsducer (see New Product

Introduction above) Johnson Conrrolsr'PENN was able to develop four new
modules for the System 350 that add versatility and proviclc cost and energy

saving benefits to the end-user.”
Prr:d':zr: r’IQf:’>’”?;!!i0rI mzrznuca’ in: page 3
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System 550 modules simply plug together which eliminates wiring between
modules, minimizes installation costs and reduces wiring errors. The modules
can be DIN rail or surface mounted.

"Customers will Find they can configure literally hundreds ofdifr'ereiit control

systems using various combinations of these easy-to—install modules and their
accessories," Krueger says.

‘ M» ”* 1’ ,.\, ,‘ "‘.. ,, - .¢i
3 “ioflgflxlll 2',,a‘£’».'<’:‘/sift §'1te.‘w‘:z<; l. 3 4r1i’..v

T116 P352AB electronic pressure controls are onloff controls with reverse moclc
or direct-acting mode of operation, adjustable differential and interchangeable
pressure transducer.

The controls are used with the P399 electronic pressure transducer to monitor

pressure in psi. Three models cover the ranges of O—lO0 psi. 90-230 psi and
240-600 psi.

The P352AB control can be used as :1 standalone device or in coniunction with

System 350 plug-together accessory modules for single or multiple stage
refrigeration and HVAC pressure control applications. Typical applications
include condenser fan cycling and compressor cycling and unloading.

The P352445 operates on 24 VAC and has an SPDT relay‘ output. A fronbpanel
LED indicates when the relay is energized.

For more information, request Product Bulletin LlT—93~OO38.

A PSSZPN Series pressure control may be set as :1 proportional-only control or

as a proportional plus integral control, to generate two standard analog output
signals (0 to 10 and 0 to 20 mA.) Typical P3S2PN pressure control
applications include condenser fan speed control, damper positioning and How
valve positioning. -

Three models with overlapping serpoint ranges of 0-100 psi, psi and
240-600 psi reduce inventory while providing control for most po\sitive-pressure
refrigeration and HVAC applications.

The P3S2PN control operates on 24 VAC and a 10-segment front panel LED

bar graph indicates percentage of output. Adjustable features include: Sctpoinr;
minimum output; throttling range (proportional band); integration constant;

reverse acting or direct acting mode of operation.

The P352PN proportional plus integral (PI) pressure control incorporates

integral (or reset) control action along with proportional-only control action.
The PI design effectively eliminates proportional offset and the PI control can

adjust the output signal to not only match a steady load on the system, but also
drive the system process towards setpoint.

For more information, request Product Bulletin LIT-950()-44.

Pmiiucz I:21? rT‘:.:£ior1 roritinzizd cm éscé page

(‘Jo ’."'?:t». LJESI

His AS-Kl affiliation includes membership on

the industry liolnoezency Exarh (ICE)
committee. "We develop three exams that

to-tech scho ‘: give to {Heir graduating

students, wltlcin indicates they are qualified

for an entry-level position in the industry,"

he says.

 

He also serves on the Manufacturers

Service Advisory Council (lVlS.s'>.C) of the

RSES. The Coancli updates and contributes

materials for contlnnsrig education within

the industry.

Chuck is married, has two daughters, and

resides in picturesque Cedarbutg, Wl.

Meet Chris Belsky

An oppoztunlty too good

{D pass up is how prc-duo:

engineer Chas Belsky

recalls his oecision to loin

the Johnson Controls

refrigeration team.

 
Chris, 3 1998 graduate of Milwaukee School

of Engineering (MSOE), recently finished up

a year—long project developing the new

pressure controller line for System 350".

"l was offered the position at Johnson

Controls wit an opportunity to jump right

“into product design,” Chris says. "Usually
at an entry level job, you are in G

supporting role, so I was very lucky to be
able to well: on such a significant project.“

Chris’ transétlon from student to product

engineer was a smooth one thanks to an

l8~month internship wzth Johnson Controls

while he was still a student at MSOE.

”One of the best things about working at

Johnson Controls is the mutual respect

among to-.vorl:ets," Chris reports. “Egos

ciorit get in the way of eve-ryoiie working

hard to get the job done and l consider

myself very fortunate to have landed here."
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The D352 display module provides a digital readout of

sensor or setpoint values at the push ofa button with 2

0-730 psi display range.

System 350 display modules —— D550, D351 and D332 --

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

button located on front of the module to obtain actual space

conditions or setpoint readings.

Display modules can be permanently installed in a System 350

Control System or used for remote setup or troubleshooting.

Modules include:

Temperature —-— D350 displays actual space temperature

and setpoint for temperature indication (local or remote in

conjunction with any A330 control).

Humidity —— D551 provides continuous readout or" the

actual humidity sensed by the HE650O or HE6310 series

humidity tra.nsmitters.

Johnson Controls, Inc.
P.O. 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) 553-5852.

39 PICSSUFE‘ —- D332 provides continuous readout of the

actual pressure sensed by the P399 or DPT transmitter.

For more information, request Product Bulletin LIT-930070,

s"‘~«* i\t§\\\1, ,.,».;, ., .-,
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The 5552 Stage Module is used with the P352 On/Off Pressure

Control to add multi-stage capability to condenser fans. Using

a Y3?-OR power module, up to five S3525 can be added to the

P352 via the five-—pin plug—together connector‘ Using a 40 VA

or greater external transformer, up to nine S3525 can be added.

The 5532 has a SPDT output relay ‘With LED indicators and

three adjustments —— offset (stage setpoint), differential and

mode (reverse or direct acting).

The modular design permits the system 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 l_IT—930080.
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 installation instructions

Issue Date January 9, 2003

T19PC Type Temperature Controls
with NEMA 4X Raintight Enclosures 

Application

  
 

 IMPORTANT: The T19PC Type Temperature
Controls are intended to control equipment under

nomial operating conditions. Where failure or
malfunction of a T19 control could lead to an

abnomtal operating condition that could cause
personal injury or damage to the equipment or other
property. other devices (limit or safety controls) or
symrns (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
(NEG) Article 547 Agricultural Environments
(ANSUNFPA 70). See Figure 1 and Technical
Specifications.

The adjustable T1 QPC type temperature controls have
0-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, unccil, 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

Vlmen the temperature at the sensing element rises to
the setpoint (dial setting), the switch between R and Y
closes, and the switch between R and 8 opens on

Single-Pole Double-Tl1row(SPDT) models.
See Figures 2, 3, and 4.

O 2003JohnsonOonu'ols.lnc
PartNo.996~536.Rev.B

Installation

Dimensions
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Figure 1: Dimensions for T19PC Temperature
Controls with NEMA 4X Enclosures, inlmm

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 Avoid 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 (coll)
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.

 



Wiring

 
  

 A WARNING: Risk of Electrical Shock.
To avoid the risk ofelectrical shock, disconnect all

power sources to the control before wiring any
connections More than one disconnect may be

required to completely do-energize the control and
equipment.

 
  

  

   IMPORTANT: Ali wiring must conform to all
local, national, and regional regulations. Use copper

conductors only for all wire connections.
    

   ill!‘-‘ORTANT: Do not use T19 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 wananty. may damage the switch.
and may cause problems in making secure
connections. 

There are three 112 in. (Trade-size) conduit knockouts
on the T19PC NEMA 4X enclosure.To make wiring
connections:

1. Loosen theiourcoverscre-ws and remove the

cover and knob assembly. The knob is secured in
the coverand mustnotbe removed. Donot

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 fitting to the
conduit iirst. and then connect the fitting to the
T19PC 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.

Repiace the cover and knob assembly. Check the
alignment of the range adjustment knob.

 

 
T19 Temperature

control

Figure 2: Typical Wiring for Heating Applications
L1

 

 
Figure 4: Typical wiring for combination Heating

and Cooling Applications

2 T19Pc Type Temperature Controls with NEMA 4X Raintight Enclosures installation instructions
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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 three
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 a
setpoint greater than the space temperature, and the
heating system should cycle on. Turn the dial
counterclockwise to a setpoint less than the space

temperature. and the heating system should cycle ofl‘.

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

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 Tl9PC type controls are not field-reparable. Do
not attempt to repair a control that is not functioning
property. Contact your Johnson ControlsIPENN®
sales representative or authorized distributor for a
replacement control.
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Technical Specifications

Product T19PC Type Temperature Controls with NEMA 4X Raimight Endosures

switch Contact Ratings Agflg [AC 24 129 Q8 240 fizz §§0
Motor. Full Load Amperes - 16 9.2 8 - -

Motor. Locked Rotor Ampetes - 96 55.2 48 - -

Non-inductive, SPST Amperes - 22 22 22 .22 -

Non-inductive, SPDT Amperes - 16 16 15 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 lb (0.54 kg)

UL Listed; File E6688, con XAPX (us) and XAPX7 (Canada)
"9°"°’ ”’“"9‘ UL Listed as Type 4x and for NEC Article 547 Agricultural Environments

flwpuhnnmcespecfliczflonsammmhalmdmnhrmmacceptabbmdustydzndama Forappficarionafconcfliortsbeyonddxese
conuctJohnsan Con:mlsApp£cafionEngir:eeringat1-800-275-5676.JonnsonCoaauls. Inc. shaflnotbofiabla forspoclflaflons.

damngosmsuflngtommisappficationormisuse ohtsproduds.

0”
Control: Group
507 E. Michigan Street _
PO. Box 423 Publxshed In USAwvM.iohnsonconIrcls.comMilwaukee. WI 53201

4 T19PC Type Temperature Controls with NEMA 4X Rainfight Endosures Installation Instructions
 



 
FILE IN PENN CATALOG...‘

 

 
 

TEMPERATURE CONTROLS FUR REFRIGERATION

APPLICATION

Series 219-239 controls are designed to cover a 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 fittings and bulb wells are avail-
able for immersion applications.

GENERAL DESIIRIPTIINI

The Series 219 is a small compact control with nomad-

justable differential. it is available with or without
external range adjustment and visible scale. The Series
239 is a slightly larger version of the same control with
both external range and differential adjusters as well as
visible scale.

On both the 219 and 239 Series, :1 specially designed,
field-proved, liquid-filled sensing element provides pre-
cision "repeat" accuracy which is unaffected by baro~
metric pressure and cross-ambient temperature problems.

The ST7 freeze protection thermostat features a locked
low-limit stop which can be adjusted with a special tool
from 38° F. to approximately 48° F. A separate adjust-
ment of the cut~in temperature may be set from 8° F.
above the cutout temperature to as high as 80° F. This
adjustment, which does not afiect the cutout temperature,
provides for short or long recycle time as required by the
particular application.

 
FI§- l-Type 219 with external Fig. 2-—'l’ype 239 with external

rcinge adiusfmlnf. rang: and differential ndiustment.

 

MISCELLANEOUS SPECIFICATIONS

Case: .062” cold rolled steel. Special corrosion resistant
aluminum finish.

Cover: .025” cold rolled steel. Gray baked enamel finish.

Contact Unit: Precision snap-acting contacts in dusbtight

tamper proof enclosure.

Mounting Brackets: Standard on Series 239. Optional at
extra cost on Series 219 (quantity orders only).

Contact Action: Electrical contacts of Types 219, 219C
and 259 CLOSE on temperature rise. Contacts of Types
219K, 239K and 219XC are single-pole double throw.

£I.El2TRICAl. RATINGS

Types 219, 219x, 239, 239x

 
 

  

  

Non-Inductive
(SPST and only one sideof SPQT (annals)

Full Loud Ampa.

Locltutl Rotor Amps. I 34.5 j 19.8
Nnmlnducxivc 1.5 Amps. I20/277 V. A.C.

Pilot Duly — I25 V5.24/177 V. AC.

 

URDERIIIG IIHDRMATI Oll

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

 
Ra

Fig. 3 -Typo 219 Space TI1armo- Fig. 4—‘I’ypa 219 wifhout external
slut with range adiuxttnanf knob range adjustment,

and Integral air Bulb.
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§§ so“ M
"N015 — Style 4 is obtained by using Style I with support tube and adding 412-633 packing mt assembly for ‘/2’ N.P.‘I'. topping.
‘Avnilnblo with special elosc dificrcntinl construction on quantity orders - extra charge. Diflorsntiuls appvoximatoly lb then shown above.
§Cus¢ componsutlon optional on quantity order; at extra charge.

Hfnu compensation standard on STI2.
Find unlod setting: available on quantity ordws-- no charge (See Page 3).

 

SPECIFICATIONS - SERIES 239

Cap. Bulb 5 e _
length Support 5”.‘ Slot

Closo High

H1-H-H
General 20 to 31/; 1., $6 at 5% Close High
Putpmn 90 20 Ha plated SFST
General 5 to 3V! V 3‘ 5%

W5" -rm W
F".“° pm‘ 33 t B t L w 55 3%‘ . Close H'gIt

""é‘,’“'.',,‘:’r‘:"' 4:? Ufnit tin ::.ma “2‘“’ SP5?‘
“Style 4 is obtained by using Style ‘I with support tube and adding 442-638 packing nut assembly.

Goncvul I or
Purpose 4 ‘W 

ORDERING INFORMATION (ConI’d) placement of the cover, well assembly and packing nut
- - assembly. When ordering replacement parts, give control

2' Whfle no order code is shown’ speafy Type and Type, Model and Serial numbers. Controls requiring
Model. _

_ _ . _ _ _ attentxon should be returned to the factory or nearest
3' SP°“f7 ‘Pea’! d°s° ddferenual “C” swmh’ ‘f Penn Authorized Replacement Station for inspection

desired, only on models where it is available (see and service.

specification table).

4. Specify bulb well, if required, by part number.

5. Specify Part No. 442-638 packing nut assembly, if
required. (Standard on ST7.)

REPAIRS AND REPLACEMENT

Repairs are not recommended in the field other than re-

SIIIPPING WEIGHTS

 
Perfarmaaue specification: appearing bereiu are nominal and are 3115» U1. Gvidc Na: Sofia 1‘? 40050Series 239 36l 55.30

for: to accepted manufacturing tolerance: and application variables. File: Suits 2|? EMDIA
Sodas 239 SASMI
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Style I drawn bulb.

Bulb support tube

I-=cfi/=E<1:::D:33
Style I svtcged hull: with support tube.~

 
Style 3 element attached to Type 219 COIS.

  
Part No. 442-638 pucldng nut assembly. (Use with Style 1 bulb

with support tube for direct immersion application.)

fig Q wgg, ASS: NBLY
PAR? MO. 239"608
PART NO. 239'6lO
Pnflf NO. 4¢2'602 

Bulb well dimensions.

DlMENSl0N DRAWINGS

QJHLLIIV L00?‘ N 915513
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Type 219 optional mounting bracket.

Interior View of range adjust;
nent furnished on Typo 2l9C
Milk Cooler coal-ruls: 30' to
50' F. range. Nat available

an ether models.

 
Factery scaled semng (Series

219 only - optional on
quantity orders).
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IWO-Slllii TEMPERAWRE comets
APPll€A'l'lflN

Series 219T2X two-stage temperature controls are appli-
cable to a variety of uses where a staging thermostat is
required. Two SPDT switches permit independent con-
trol 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 adiusrable between-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 3572. For single stage temperature con-
trols, see Bulletin 3270.

For single and two-stage space thermostats for Farm
and General Purpose see Bulletin 3350.

GENERAL l]ESl2RlPTlllN

Series 219T2X are compact two-stage controls with
non-adjustable differential on each switch. Knob range
adjustment and visible scale are standard. Other features
include a liquid-filled, copper sensing element which is
unaffected by barometric pressure and cross~arnbient
temperature problems.

Controls may be supplied for immersion applications
for use with a closed tank connector or with a bulb

well assembly. A low limit stop, which can be set in the
field, is an integral part of the control.

TYPE NUMBER SELECTION

W ae1wE£N-sues I 
nm=eaemw.°:=. -30/+50

2 to 7 as specified 5Nomhdi.

  
  
 

  

nu ma Adi.
2 to 7 as specified

21 9T2XC N°n_Adi_ 256
T

    

 
Fig. 2 — lolorior of Series 2l9T2X. High sfogo and low stag: contactunits on identified.

200

335'!-A

315!

 
Fig. ‘I —- Exterior of
Series 2l9T2X. Knob
range cdiuslmenf is

shown.

SPE8ll'll2ATl0NS
BULB WELL CAP.

RANGE BULB SIZE BULB S'l'Yl.E ‘F “Eco. “NOT”

—ao ». me E
   
 

 

20m 30' 5. §S"x5¥n" m zasmo

—
"Sfyl2 4 is obtained by using Style l will» supper! lube and adding

442-638 poelring nu? assembly for $5” N.P.T. topping.
See "Optional Constructions" For other bulb styles.

ELECTRICAL RATINGS

mass 21912x, 2m2xA

m H0 208 240
Full Load Amps. 15.0 i 9.2 an —
Locked Rotor Amps. 96.0 55.2
Non-lnduelive or
Resistance Load Amps.
(Not Lump loads)

    

  
  
   

 
 
    
 
NOTE: lflben used as at Mo circuit switch, llu total connected load
mam not exceed 2000 VA and must have a common return.

TYPES 21 9T2XC, 2‘! 9T2XCA

Volts A.C.

Full Load Amps.
Locked Rotor Amp;
Non-Inductive or
Resistonco Load Amps.
(Not Lamp Loads)

Pilot Duty— l25 VA, 24/277 V.A.C.

  
  

  
 
  

 

 

 
 

NOTE: When used as a two circuit switch, the total connected loud
must no! oxcaod 2000 VA and must have :3 common return.

Bulb support lube

Fig. 3 — Style l waged bulb with support who for clamp-on or
closed lonlt applications.
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I OPTIONAL GONSTRIIBTIONS
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 31:5” din. 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

moavmuu PACK OVERPACK or so umrs

U ‘be  

ORDERING INFORMATION

To order, specify:

1. Type number (see Type Number Selection),

2. Range required.

3. Between stage differential (non-adjustable models
only). ‘

4. Capillary length, if other than 6 feet.

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

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

DIMENSION DRAWINGS

§dD¢\..|.llI‘ Llwvu Al rtaner

Series 21 9‘I’2X

  \IG. 0‘)! TNWAD

Optional mounting bracket.

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

INSTALLAHON 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 dimensions. An optional mounting bracket
is available when required, see Dimension Drawings.

CAUTION —- ON ROUGH MOUNTING SURFACE
USE TOP TWO MOUNTING HOLES ONLY.

When 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 311:.” by 22” bulb. Damage to
the bulb will result in a shift in the control calibration.

 
Fig. 4 — Part Number 442-638 packing nut assembly. {Use with Style I

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 bottom
of well. Tighten set screw in end of adapter to hold
bulb in position.

37 -‘CREW

/

1 g ——.l..____. A
auto ‘N§L§ asswsu oggusrou ‘A’PART HQ Z59'608 4' I516
nut No. 239-510 3-Z5112
PART NO. 402"S42 2- ISII5

Fig. 5 — Bulb well for liquid immersion oppliectionr. where 4:
temperature bulb may be removed without draining rank.

Pogo 2

 



 

 

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.

 
 

rem». FALL

nu. CLOSES i-
313. ovens

., :® ,. :99

aw. gnpgosesR8 N5 RW OVENS
‘ R8: CLOSES 9

J nwt ovens 6T5“ “'55 net Cl-USES H:-TEMP L942»?
OIAL scmue smsc suci

Fig. 6 — Switching action of the two-stage control is illustrated in the
sketch above. RB”, Rwy; indicates HI-TEMP; REL, RWL indicates

LO-TEMP. "D" repnunls the differential between stages.

ADJUSTMENTS

Types 2l9T2XA, 219T2XCA controls are supplied with
adjustable differential between stages. Types 219'I‘2X,
219T2XC do not have adjustable between stage settings.
All models have fixed difierential on each Pemuwitcb.
To adjust between-stage diflerential, rotate adjusting
wheel counterclockwise to widen the difierential (increase

spread). Use a small screwdriver and insert into serrated
wheel, see Fig. 7.

 
Fig. 7 — Bervteemstages difierontinl can be increased on Type Number:

ending with "A" by rotating odiurting cum eotmlerelocltwiseas illustrated above.

 
Knob range adjustment or screwdriver slot adjustment
supplied on range screw. Dial pointer is located on con-
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 limit stop
proceed as follows:

I. 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-
times an exact stop setting is not possible and the
stop must be set to the closest step corresponding
to the dial setting.

 
Fig. 8 — Typical wiring diagram of a refrigeration compressor with

single stage unloader. Two compressor packages may be
sequencnd with some circuit.

 
Fig. 9 —- Sliding slop to front of thermostat to set limit step. Screw-

driver slot range adiustmtnr is illustrated.

REPMR 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.
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 2 Single Stage Electromechanical Temp. Ctl.

A19 Series 0 LIT-1927010

Remote Bulb Control 

Description M9 Series
The ‘A19 Series are single stage temperature
controls that incorporate liquid fitted sensing
elements.

Features

- wide temperature ranges available
- constant differential throughout the entire

range

- compact enclosure
- fixed or adjustable differential available
~ variety of sensing element styles Acfion on lncreasg {; vI‘, r

g
    

- unaffected by cross-ambient conditions of Temperature

Applications A19 series
The A19 is suitable for temperature control in Taming; Aflangement for SPOT A19ABc_24
heating. ventilating, and refrigeration.

Selection Charts
A19 Series Remote Bulb control‘    

 
  
 

 
 

 

 
  

  
 

   
 

 

 

Max. Bulb

Temp. °F (‘(2)
Bulb Well No.

(order
separately)

Range
Adjuster

Adjustable Differential (Wide Range)

MgA3A.4nc 2 zest‘. -30 to 100 (.34 to 38) 3 to 12 (1.7 to 5.7) 313 in. x 4 in., 6 ft cap.pen ow

A19A8C-4C SPDT so to 130 (10 to 55) 3 1/2 to 14 (1.9 to 8) 3/8 in. x 5 in., 8 l’tCap.17E){77)

A-|gA3c.24c J -30 to 100 (-34 to 35) 3 to 12 (1.710 6.7) 3/3 in, x 4 in., 3 ft cap. WEL1-4A-602R 140 (60)
MSABC-360 -3010 100 (-34 to 38) 3 to 12 (1.7 to 5.7) 318 in. x 4 in.. 20 ft Capt WEL14A«602R140(6D)
A19ABC-37C -30 to 100 (—34 to 38) I310 12 (1.7 to 6.7) 3/3 in x4 in.. 10 it cap. WEL14A~602R 140 (60)

-30 to 100 (-34 to 38)A19ABC-74C SPOT 3 to 12 (1.7 to 6.7) 3/8 in. x 4 in.. 6 fl Capt flEL14A-602R Screwdriver slot 140 (60)
Fixed Differential

A19AAF-12C SPOT 3 1Z2 (1.9) 3/8 in. x 3 in.. 10 ll Cap. WELMA-602R Screwdriver slot

A19AAc-4c SPOT 0 to 80 (~18 to 27)

Fixed Differential (Case compensated)

3/3 in x 4 in, s it Cap. Screwdriver slot
A1 BAAD-1 2C SPST -30 to 50 (-34 to 10) 2 ‘H2 (14) 3/8 in. x 4 in., 7 it Cap. WEL14A—602R Screwdriver slot

Open Low
Fixed Differential (Close)

A1gM95¢ 4 SPST 30 to 50 (-1 to 10) 2 1x2 (1.4) 3/8 in. x 2 5/8 in., WEL16A-601R Screwdriver slot 190 (88)
Open Low (Built Milk Cooler) 8 ft Cap. i

A‘|9AAF~2OC SPDT —3O to 100 (~34 to 38) 2 1/2 (1.4) 3/8 in. X 4 in.. 6 fl Cap. WEL1-1A-602R $CfEWdl’1V&l slot 140 (60)

our

r=° (c°)  
 

 
  

 

 
 

‘iNELl4A-602R  
 

  
 

 

   

 
 
 

 

  
 

 
 

 25 to 225 (—4 to 107) 275 (135)

  
  

  
 

  

 

 
      A19AAF-21C SPDT 40 to 90 (4 to 32) 1 1/2 (0.8) 3/8 in. x 5 3/4 in.. 6 ft Cap. WEL14A-603R Screwdriver slot ‘l~10(60)

Manual Reset

A19ACA-14C SPST ~30 to 100
Open Low (-34 to 38)

  
 
  
  

 

      
Manual Reset 318 in. x 4 in. ‘WEL14A~502R Screwdriver slot 140 (60)

6 it Cap.

SPST -3010 100 Manual Reset 3/8 in. x 4 in. WEl_14A-602R Screwdriver slot 140 (60)
Open Low (-34 to 38) 10 it Cap.

A19ADB-1C SPST 100 to 240 Manual Reset 3/8 in. x 3 1/2 in WELMA-602$? Knob 290(1-13)
Open High (38 to 116) 6 ft Cap‘

A19ADN-1C SPST 100 to 240 Manual Reset 318 in. x 4 int WELMA-602R Screwdriver slot 290 (143)
Open High (3810 116) 6 it Cap.

1. Specily the control model code number. packing nut code number (if required). and bulb well code number (it required).
2. Replaces White-Rodgers 1609-101
3. Replaces White-Rodgers 1609-12. -13; Ranoo 010-1408. -1409. - 1410, -1490. 060-110; Honeywell L6018C-1006, L6021A-1005. 'l'675A-1011. 4508. -1516, -

1821 , T4l301A—1008. T6031A~101‘l . T6031A-1029
4. Case-Compensated
Re - lacement Parts

°°$°"F“°"
CVR28A~617R Concealed adjustment cover
CVRZRA-618R Visible scale cover

KNBZOA-602R Replacement Knob Kit W"

  

Accessories

A packing nut is available for closed tank application. Specify the part
number FTG13A-600R. Bulb wells (WELMA Series) are available for
liquid immersion applications. Refer to the selection chart or to
Bgglg Wells on Page 42.

  

  
  



NSON «

Single Stage Electromechanical Temp. Ctl. 9
A19 LlT-1927055

Thermostat for Portable Heaters

(Chain Mount and Drop Cord Electrical Connection)
',_ I 

  

Description Applications

Sturdy compact thermostat designed - onloff control of portable space heaters

especialiy for temporary installations. - agriculture ,4.‘
'- §

Feamres Technical Specifications § §
- 6 foot extension cord with piggyback style Electrical Ratings é

P109 Motor Ratings VAC J J, 

 

- NEMA 1 enclosure
~ chain mount  

 

AC Full Load Amp 15
AC Locked Rotor Amp 90

Selection Chart

code Number Switch Action Range ‘F (‘’C) lflifi F° (C‘’) Max. Bulb Temp. °F (°C)
A19BAG—tC SPST Open High 35 to 95 ‘ 3 (1.7) 140 (60)

‘No Heat‘ Position (2 to 35) Non-Adi.
 

  
  A19BAG-1

A19 Series LIT-1927060

Automatic Changeover with Strap-on Mounting 

Description A19 Series

This is a changeover control for use with

combination heating and cooling thermostats. GD

Features ®
This control automatically selects the correct
thermostat function. 0

Applications
Recommended for convectors, fan coils. and
blast coil units, and similar devices The

A19CAC-2 can be mounted directly on either a Action on Increase

vertical or a horizontal pipe, using the can of Temperature
mounting strap supplied with control. The
A19CAC-‘l has a remote bulb for greater

 
"'°”“““9 °°""°'“°"°e’ Terminal Afrliiifiiir for SPDT A1 SCAC-1 (Remote Bulb Model)
Technical Specifications

- maximum case ambient temperature;
131 "F (55°C)

- maximum bulb temperature: Z5D"F (121°C)
Electrical Ratings Selection Charts

mm A19 Series Automatic Changeover with Strap-on Mounting Replacement pans
A0 Full Load Amp Code Switch Range Diff code Descripfion

AISCAC-1C SPDT 60 to 90 (16 to 32) 10 (5 G) 42 in. cap. cvl:z23A. concealad

The performance specifications are nominal and conform to acceptable industry standards. For applications at concur-ans beyond these specifications, consult the local Johnson
Controls office. Johnson Controls. Inc, shall not be liable for damages resutxing trom mxsapplication or misuse of its products.

     AC Nomlnductive Amp ‘
Pilot Duty—125 VA. 24 to 240 VAC    

 



 22 Muiti-Stage Electromechanical Temp. Ctl.

 

E. A28 Series LIT-1927110

Two Stage Temperature Control

Description A25 senes ;
The A28 Series are two stage
temperature controls that
incorporate a liquid tilled sensing
element.

Applications
Use for temperature sensing
applications requiring two-stage
control of HVAClRefrigeration Amm an increase

99'-’i9'“emr oi Temperature

 ~"«s2rw-ux-nqwue—na..-en»u~«p-«/
A28 Action Diagram
 

A28AA-4 A28AB-29

Features Accessories

- wide temperature ranges available - unaffected by changes in barometric - packing nut assembly available for direct
- oonstant differential throughout the entire Pressure immersion applications

range - unaffected by cross ambient conditions (Part No. FTG13/X-600R)
- SPDT snap acting switches - compact enclosure - remote bulb models include 5/8 in.

- variety of sensing element styles ""0UY‘“0Q C"D

Selection Charts

Code Range Diff
Number ‘F (‘C) F‘ (C°)

COILED BUL8~FlXED DIFFERENTIAL

AZBAA-4C 2~SPDT 30 to 110 3 ‘U2 (1.9) Ea. Stage 1 318 in. x 2 114 in. Convertible
(-1 to 43) 3 (1.7) Fixed Between Stages Coiied

CASE COMPENSATED-FIXED DIFFERENTIAL

AZEAA-9C 2-SPDT 20 to 80 3 1/2 (1.9) Ea. Stage 3/8 in, x in. WELMA-603R Knob
(-7 to 27) 3 (1.7) Fixed Between Stages 6 ft Cap.’

WIDE RANGE-ADJUSTAEBLE mreesmce DIFFERENTIAL

AZEAA-280 2-SPDT 3 1/2 (1.9) Ea. Stage 12 ft averaging bulb Screwdriver
2 to 7 Adj. Between Stages 6 ft Cap. Slot

AZSAA-29¢ 2~SPD‘l' -33 to 100 5 (2.8) Ea. Stage 3J8 in. x d in. Convertible
(-34 to 38) 2 to 7 Ad]. Between Stages 8 ft Cap.‘

A28AA~36C 2-SPDT 40 to 90 3 Ea. Stage 318 in. x 5 314 in.
(4 to 32) 2 to 7 Adj. Between Stages 6 ft Cap.
so to 140 5 Ea. sxage ' 3:3 in. x 4 in. WELt4A—602R
(16 to 60) 2 to 7 Adj. Between Stages 6 ft Cap.

2 Ea. Stage 3116 in. x 22 in.
2 to 7 Ad). Between Stages 6 ft Cap.

CHANGEOVER CONTROL

A28A8-1C 2-SPDT §2D to 80 3/8 in. x 5 in. WEL14/\~603R Screwdriver(«Y to 27) 6 ft Cap. Slot

A23A3.2c 3 2-SPDT ‘ 60 to 90 Strap-on Grid Bulb Screwdriver
(16 to 32) Y 42 in. Cap. Slot

Packing nut assembly available for direct immersion appiications (Part No. F'l'G13A-600R).
Switches within 1 F’ (0.6 C‘) of each other,
Maximum sensing element temperature is 250'F (121'C).
Switches within 1 5 F‘ (O 9 C‘) of each other.P§”."’."
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Come join the party.

ENTER FOR A CHANCE TO WIN A

90--HOUR CRUISE
WITH EVERY QUALIFYING

JOHNSON CONTROLS PRODUCT PURCHASE





..nu..2m....

$500 Visa gift card

18 winners

9 ccmtractor customers

9 distributor saiespeople

$250 Visa gift card

18 winners

9 contractor customers

9 distributor salespeople

ml ! mo

$125 Visa gift card

18 winners

9 contractor customers

9 distributor salespeople

$90 Visa gift card

18 winners

9 Contractor customers

9 distributor saiespeopie

QUALIFWNG JOHNSON CONTROLS PRODUCT PURCHASE:
'i£i"h+:~9 ”Cheers to 90 Years" contest inciudes ALL Johnson Controts and

A Johnson Controls/PENN ;:;~r0duct purchases EXCEPT repair parts,
M{2tasys;‘?‘3 and Faciiity Expiorer building management system products.



No purchase necessary. Void where puiombiieci. The ”Cneers ‘Lo 90 Years"

promotion 1:; open in iegal residenni:5 (I:-‘:"1';h<—% 59 343. ssta‘Le:;, DC. and

Czmadaa, 29:? years; and oldes‘. Official ru§<:<; at d:§.t.r:1:,=m“ors:. i:.C.viWtC.S‘L‘ ti2egn~_4.

April 1, 2009 and ends Eieptembm 2009'; emwes nmst be re-ceiveci

by October 12, 2009. Sporfis~;oa‘ec.% by .John3;o:2 Conarots, inc,

507 E. Michigan Stirerff-:‘i., Mi§w23L1§<e€-, \I’\/i ':332.C‘:.7..

 
Cntrois

PO. Box 423, Milwaukee, WI 53201

© 2009 Johnson Controls, Inc. Printed in USA

www.johnsoncontro|s.com
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18 winners

9 contractor customers

9 distributor salespeople

wfifiiia.

$250 Visa gift c

18 winners

9 contractor customers

9 distributor salespeople

ER  

$125 Visa gift ard
18 winners

9 contractor customers

9 distributor saiespeopie

$90 Visa gift card
:18 winners

9 contractor customers

9 distributor salespeople
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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, Metasysw and Facility Explorer building
management system products.)

2) Complete the "Cheers to 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

US. and Canada. That's a total of 90 winners!





Only coivigleted. legible entrust; €:l‘(v? eligroie Cr_>mplr«_>'+:s and dcgpusi: [;‘{ll“l{BC§ entry war": purchase C23‘

quaiifying JOhl35()¥‘l (:,(;)llH(,)i$ or Jcihriscyrx lf,r;ri{lols:’l—’FNN Bram“: lizczitfutt bw $<}p‘re~rrit:us=er 30, ZCJOQ) or far (-lrzlry witltcut ourchasse, liarid write:
name. address, phones, emplnyer and the words; “Cheers an 90 Years" on a 3:245 card and send posznlarked by fieptember 30. 2009, lo.
"Cfl'v’3ar$ to ‘30 Years." J()hYl$‘«(Jl‘l (forztrols, lm:,., M19. 507 {T ¥vlir,m‘gan Stream Mxlwaiakee. \/V! 5320;‘. recelivevcl by Cirztuber 1.2, .?0lT)9. Spunscar
not resgmxsible for 303:, late, illogil;lc.~ or migdirerwd (3l"itl"}&S or award rimifizzatiorls. Emir/y consnmlog. aizceptallfle of all rules.

You must 13145:’ at least 21 years old and a leggal l’£C‘Sl{‘§ik‘:‘!li al‘ the 90 United States. (lnclucleifi. {LC ,) or Caiwda to enter ans: wm
Void wne:-re gtirzaliilsmsao or restrirliarl. All federal, state, provincial and 30:3: laws and regulations apply: Corltefi’. run»; in desig iated 90 ~day
period (varies by locale) {)E*XW&3$':¥1 Apiil 1, 20:5? and Septeinbargr 30, 20052 All entries must be received by Ormlwr 12. 200; knmloyeea;
(and irl'3fl'le*<:i5c‘3i€* farllliles and i’i<>*.*€a9l“loids;) of Jonnscm Comrols, inc, its subsidiaries and affiliates am» not eligitrle to enier or win vvinm.-ig
names will be przsteecé

A Grand, Second. “lriiid, Fourtli and Fifth prize will be awarded to one contractor and one clisirimitoi-'5 ii-aside
$€1l€'f§DE‘fSOI1 in each of nine reegions. (See No, 6, below.) Eig;hi.e.=c«n C1!£:ll’l(‘§ Prize V";/ll’U‘l€l‘$ will receive a thday. 43-nigh? Caribbean ("l"UI'>€? lor
two (one adult guest}, including travel, accommodations, meals, {apnea and gimuitios, all as; clertermirieci by Siponsori Cruise is scheduled
for February 2010 and valued between $1,6OQ~$2,C~OO (USD) for two people, depending on airfare, Restrictions and condmlons apply.
No cash in lieu of prize. No trailsfers. Trip must be taken. A valici U S. passport lS required for all vvinners and guzests of me Grand Prize.
Florida residenxs may. at Sponsor's nation, be provided with gE’C}UflC§ travel stipend rather than airfare. la‘ the winner can't saw, the pri7€: will
be forfeited and a new winner will be randr:,-mly selected. Winner must agree to participate in ;)iJbitCl2),’ as arranged by Sponsor. or §'}§l31E
will be forfeited, except where prgiliilzitecl. Grand Prize in the eight U S regir:.ir1S only also includes a $400 cash payment to help offset tax
obligatson or other expenses. 5porisor‘s decisions final in all IT‘«&3i§€éf5\

es SSDCJ (ll.S.) \/lS<'3 gift card
a $250 {L353 Visa gift r:aro

a $7125 (Ll.S.} Visa gift Clara!
3 $90 (US } Visa gift card

{Sponsor reserves right to suuatitute like nrize 01 equal or greater value for Second, Third, Fourth and l ifin Prizes due to zsvaalcibilny.
Secmldi Third. Fourth and Fifm Prizes will be awarded to winners. within four to six weeks of validation of eligibility)

Total value of all 90 Come-st Prixea to be awarded estimated at $55,000 (USD), cieoending on airfare. Total value of all 10 (Ionwst ‘Prizes
in each ml the eight LLS l‘€’gl£‘/=“lS estimated at $5,930 (USS). dei-7Er‘»dlf3g on airfare; estimated value in Canadian region $5.330 (USD).
depending on airfare

Potential Grand, Second. Third, i:CllJl"1h and Fifth Prize winners in each region will be selected by Sponsor in 3
random drawing from among all eligible entries in each region, to be held on or about October 13, 2009 Potential winners. will be notified
by October 23, 22009 by phorie or by express delivery at the address listeo on the envy form. To become prize recipient, pmemizsl C-irarlc
Prize winner will be required to execute and return an afficlavit oi eligibility. publicity release. and mutually accelmable release of liability
within 220 days of notification, or an alrernatrz wmnor may be selected, chosen by random drawing. Prize will be awardoo to the prize
recipient only. Second, Third. Fourth and Fifth Prize winners may be required to provide affidavit of eligibility and liability release or
other evidence of eligibility Transfer, cash redemption, eXC’i“iE1Tlg£> or substitution of pxrizte is not allowed, except at the sole cliscretiofi
of Sponsor. whose C3€Ci$it)(l5$ are final l:>:(:e-2:31 where prohibited. accrsiazance of prize constitutes recipient's corisent to the use of his 1;:
her name, likeness and biographical data for advertising and promotionai purnorzes without acldmonal comoenssztioii. Chance of winning;
dept-f«nC!$ on we number of entries; received‘

Potential prize winners. in Czsnaéa must complete an appropriate mamematical test of skill before claiming prize, or alwrriate win:-lei will
no chosen. As to Quebec’ Any litigation respecting the coi‘xdi.:<:t or organization of a publicity contest may be submitted to the Reggie dos
alcohols, Ci!-ES courses et des jeux for a (uling, Any litigation l‘IE‘$f‘}€3(.‘Jll'lg the awarding of 6 pr;2c> nniy be subrmztec? to the Regio only for the
purpose of helping the parties roach aesttieanxent.

Qualifying products for emry with purcliasea include all Jolirisnii Controls and Johnson Coritrols/PENN brand W03-‘~lCi5>. bet exciudes 6*“
repair parts as well as Metasysf‘ and Facility Exolorer building management syst:-zms products,

,,lol~.ns.,-m Controls, me. has divided the US, and Canada «mo nine f‘€gl(}|"l$. A Grand prize. Second prize, Tm.-cl orize, lvcmrth Drizc
and Fifxh prize will be awarded to a clistribumr's contractor CUS§GFl’lEf’ and an inside $~’.ile5pgI"$GR in each of these nine re;-gicms.
— Northwest Region: Washington, Oregon, Mcmtana, lclalio, Wyoming. Utah, Cali:-taco, North Dalama. Scvuzli Dakota. Ne-?=la'>-ka, Kcarisas,

Oklahoma, Alaska. Minnesota
- West, Region: Califmriia, !}\l‘!if(”Jl’\8‘ Nevada, llewazi
— South Region: New Mexico, Texas, Louisiana, Mississippi, Arkarzsas
- Southeast Region: Georgia, South Carolina, North Carolina, Alabama, Florida
- Central Region: VVIbzCf)F‘:Slfi, Illinois, Michigan, lowa, Missouri
- East Central Region: lnciiana, Ohio, Kentucky, Tennessee; West Virginia
~ Northeast Region: Maine, Now Hamosnlie, Vermont, New York. Massachusetts, Connecticur, Rhode Island
— Micl~Atlantic Region: Pennsylvania, Maryland. Delaware, Virginia, D C , New Jersey
~« Canadian Region: All of Canada

Mailed entries will be designated by Sponsor into the mane: regional drawing.

By participating, participants release and hold harrrlless Sponsor and its parents, subsidiaries. éffillaiétfi, dll"(?C({,‘ll"$:
officers, employees, and agents. from any and all liability for any lT\jL.lT§B$, including but not limited to, personal injury or dC*iE§T.l'I, loss or
damage of any kind arising from or in connection with the contest (2: any nrize won Sponsors decigions in all contest rr-letters, are
final Sponsor reserves the right to alter or tel’l'l'1l1'lE£I€3 this program at its sole: céiscretzon in true» evem of extreme. unexpected or unusual
circumstances that compromise the integrity or inleanded pm}! of the corilesxi. Sponsor not respiorisibie for grunting, typoggragzahical, me-
chanical, validation or Other i?l'rOf'a, §fiCIl1€5§l'Ig such errors that may lead to erroneous appearance of qualification for a ;:~l'%?e 0? l>l‘El"“"U"‘l-
Winners are responsible for al‘ fees, costs or expenses associated witii receipt of prize, including all federal, state. provincial am: local
taxes. Spcmsm will comply with all tax r-epomng obligations

A: the end of the "Clu3»m‘s :9 9:’) Years“ promotion, !‘e‘g'\,l!'rl all coninlemii erizries to:
Cheers to 90 Years - M19
Johnson Controls, Inc.
507 E. Michigan Street
Milwaukeé, W! 53202

Metasys" is 3 registered trademark of Johnson COl’”.1:rQl':., mt.

 RC). Box 423, Milwaukee. Wi 53203
© 2009 Johnson Controls, inc. Printed in USA iahfisan
www.jc>hnsonc,on'irols.com QQQEFQES
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< A19 Temperature Controis
- A419 Eiectronic Temperature Contreis

~ P265 Series Eiectronic Fan Speed Contreés
- P70 Pressure Controls

- P4?O Electronic Pressure Controis

— P545 Electronic Lube Oi! Comrois

~ System 350"“ Modular Electronic Controis

- System 450"“ Moduiar Eiectronic Controis
- VFD65 Fan Speed Connors
- Pius ax"; other Johnson C0ntra:2lslPENN brand products

 
fishnsm Carz:rre§s,"§3E?¢%é 

 
    

 
  . ti ;:z;..r«.>:: rs

E?.5,£§<.'Z*E} 22:? $59,. 9;



-.

iiiave on tliese

- CS!) Series Current Sensors
- Direct Mount M9000 Series Actuators

- Round Control Damper Products
- T60x Series Thermostat Controllers

- T-4000 Series Pneumatic Thermostats

- T-5800 Pneumatic Receiver Controllers
- TE Series Sensors

- Thermocouples
- VGZOOO Ball Valves

- VG7000 Globe Valves

- Variable Speed Drives

 

$15,000 ' $59,999

$60,000 ' $159,999
$160,000 and up

AU0(A!
Releases must ship to your account location. Standard

shipping and payment terms Epply. Requested dock date for
releases must be between February 15 and May 15, 2009.

Orders must be received between January 12, 2009 and

March 1, 2009. Mention code CELEBRATE and your P.O. number

to receive your discount via electronic order, fax or phone. All
electronic orders must be accompanied by a fax confirmation
sent to Tamara at 414624-7074 within one hour of transmission.

Discount only applies to Johnson Controls/PENN and

Johnson Controls products listed in this brochure. Place one

order for maximum discount and up to 4 releases, based on
order value. Discount level determined by original order value
of the Johnson Controls/PENN and Johnson Controls products.

No product returns allowed for products ordered under this
stock up promotion.

Johnson Controls reserves the rign: to cancei or mocrry this program at any time



':

Celebrate the savings dtiring
the Johnson CGi“lUOiS/i:’EN§\§

90-year anniversary

Take advantage of our best discounts ever when you stock
up on Johnson Controls/PENN and Johnson Controls products,

including the new P266 and System 450. The more you
order between January 12, 2009 and March 1, 2009, the

more you'll save.

Look for our surnmer promotionrceiebrating the Johnson
Controls/PENN 90-year anniversary, that will help move inventory

off your shelf and give you something to cheer about.

Our 90-year celebration will feature a 90-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 a grand prize that is sure to make
everyone celebrate.



an-'M,«»mu...
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tam 1—soQ§27§?s€73

fax: 1-500-355-1191

22:‘: ;Ie,~:;22:.'2;'~,

call: 1-800-321-4023

fax: 1-800*321-4024

Johnson
Controls

P.O. Box 423, Mikwaukee, WI 53201
www.johnsoncontrols.com

G) 2009 Johnson Controls, Inc.
Pfinted in USA on recycled paper.
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Cheers to 90 Years — M19

Johnson Controis, Inc.

507 E. Michigan Street
Milwaukee, WI 53202
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All details 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.

  
Came the

; It

Eiiil Sttitfet

Include the bill stuffer in monthly statements to let your

customers know about their opportunity to participate in the
“Cheers to 90 Years" contest at your store. There's room on the

back for your company's name, address and phone number.

,,~.~‘,.«.......s......m......., .. ,......."._.,s.u,. . ....,.. /, . l,l,§4I5

 
Send this electronic fiyer to your contractor customers to let

them know about their opportunity to win one of 90 prizes when

they enter the “Cheers to 90 Years" contest at your store.  You received this electronic flyer, along with the contest
registration information. com: 1018! ms mmr.mg’ 3

  

  This electronic flyer is also available from your Johnson Controls
sales representative.
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The “Cheers to 90 Years" contest centers around the counter

display, which USES 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. lnformation on the back panel is directed at the

distribution saies team. Both have a chance to win the grand

prize — a four-day, four—night Caribbean cruise for two. Or the

$500 second prize. Or the 5250 third prize. Don't forget there

are even more prizes this year —~ a $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 e

r W M _ contractor customer purchases a qualifying‘ Johnson Controls
~ ~ — —»— or Johnson Controls}!-‘ENN brand product, the customer and the

' distributor salesperson can complete the entry form together ‘for
a chance to win one of 90 prizes. Remember oniy cornpieted.

legible entries are eligible.

* Qualifying Johnson Controls Product Purchase:
The "Cheers to 90 Years" contest includes ALL Johnson Controls

and Johnson Controls/PENN product purchases EXCEPT repair parts.

 
Place the “Cheers to 90 Years” poster in a prominent position in

your store, so it’s on display for all to see. This poster is designed
to capture customers’ attention and direct them to the counter for
more information.

 Metasysfi and Facility Explorer building management system products.
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on Johnson Ccmrols and

Johnson Conirois/PENN

brand product orders of
$20,000 to $59,999

x=%
on Johnson Controls and

Johnson ContrcIs,1PENN

brand product orders cf
$60,000 to $159,999

on Johnson Contmis and

Johnson Contrcls/PENN

brand product orders of

$360,000 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 Blue-water 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 lwday,

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
rnnfrarfnr riacfnnnpr and :1 riich-ihiifnr -czxlncnorcznn in mnrh nf nine





Deep sea fishingwrap %

the Florida Keys. includes air

fishing excursion, meals. and more.

1 -8 winners

9 contractor customers 41- guest

9 distributor salespeople 4- guest

 PA E
$408 .gift card to an $280 gift card to an

outdoor adventure store nutdaar adventure store

18 winners 18 winners

9 COflti'aCtDl" CU$t0mBfS 9 contractor customers

4 istributor salespeople 9 distributor salespeople

INNERS



The Blue-water Chaliong<:~ Contest Sfficial Rules

 
3. lcintry. NO i”->l,:l’~'<{3H1:SEi t€Ft:‘xT. €~;£.Fl:‘. Only completed. legible entries are eligible. Complete and deposit printed entry with
purchase of Johnson Controls or Johnson Controls/PENN product by Aug. 31. 2007. or for entry without purchase, hand write
name. address. phone. employer and the words: "Bluewater Challenge" on a 3x5 card and send postmarked by Aug. 31. 2007.
to: "Bluewater Challenge," Johnson Controls. Inc.. M19. 507 E. Michigan Street. Milwaukee. W! 53202. received by September 15, 2007.
Sponsor not responsible tor lost. late. illegible or misdirected entries or award notifications. Entry COHSUIUWS acceptance of all rules.

2. Eligibility. You must be at least 21 years old and a legal resident at the 50 United States linctudes D.C.l or Canada to enter and
win. Void where prohibited or restricted. All federal, state. provincial and local laws and regulations apply. Contest runs in designated
60-day period lvaries by locale] between May 1, 2007 and August 31. 2007. All entries must be received by September 15, 2007.
Employees [and immediate families and households) of Johnson Controls, inc, its subsidiaries and affiliates are not eligible to enter
or win. Winning names will be posted.

3. itoritost F’r:::c.:.. A Grand. Second and Third prize will be awarded to one contractor and one distributors inside salesperson in
each of nine regions. [See No. 6, below.l Eighteen Grand Prize Winners will receive a deep sea fishing trip for two (one adult
guest), including travel. accommodations, meals, fishing charter fees. taxes and gratuities. all as determined by Sponsor. The
4-day. 3-night fishing trip to the Florida Keys I5 scheduled for February 2008 and valued between $5.000 and $6,000 lUS>). depending on
airfare. Restrictions and conditions apply. No cash in lieu of prize. No transfers. Trip must be taken. Florida residents ms)’. at Sponsor's
option. be provided with ground travel stipend rather than airfare. If the winner can‘t go. the prize will be forleited and a new winner
will be randomly selected. Winner must agree to participate in publicity as arranged by Sponsor. or prize will be forleited. except
where prohibited. Grand Prize in the eight U.S. regions only also includes a $1.500 cash payment to help offset tax obligation or other
expenses. Sponsor's decisions final in all matters.

Eighteen Second Prizes. a $400 IUSJ value gilt card to a major outdoor’ equipment store.
Eighteen Third Prizes. a $200 [US] value gift card to a |"Tl8jOl" outdoor equipment store.
[Sponsor reserves right to substitute like prize of equal or greater value for Second and Third Prizes due to availability.
Second and Third Prizes will be shipped to winners within four to six weeks of validation of eligibility]

Total value of all 54 Contest Prizes to be awarded estimated between $100,800 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.

1.. tiriza Growing. Potential Grand, Second and Third Prize winners in each region will be selected by Sponsor in a random
drawing from among all eligible entries in each region, to be held 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 be required to execute and return an affidavit of eligibility. publicity release. and
mutually acceptable release of liability within 20 days oi notification, or an alternate winner 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 oi eligibility and liability release or other evidence of eligibility. Transfer, cash redemption. exchange or substitution of prize
is not allowed. except at the sole discretion of Sponsor, whose decisions are final. Except where prohibited. acceptance of prize
constitutes recipient‘; consent to the use of his or her name, likeness and biographical 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 an appropriate mathematical test of skill before claiming prize, or alternate winner
will be chosen, As to Quebec: Any litigation respecting the conduct or organization of a publicity contest may be submitted to the Rogue
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. Qualilying products for entry with purchase include all Johnson Controls and Johnson Controls/PENN brand products. but excludes
all repair parts as well as Metasys“> and Facility Explorer building management systems products.

6. Johnson Controls, inc. has divided the U.S. and Canada into nine regions. A Grandprize. Second prize and Third prize will be awarded
to a distributors contractor customer and an inside salesperson in each of these nine regions:
— Northwest Region: Washington. Oregon. Montana. Idaho, Wyoming. Utah, Colorado. North Dakota. South Dakota, Nebraska. Kansas.

Oklahoma, Alaska. Minnesota
- West Region: California. Arizona, Nevada. Hawaii
- South Region: New Mexico, Texas, Louisiana, Mississippi. Arkansas
— Southeast Region: Georgia, South Carolina. North Carolina, Alabama. Florida

Central Region: Wisconsin. lllinois. Michigan. Iowa. Missouri
- East Central Region: lndiana, 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
- Canadian Region: All of Canada.

i

Mailed entries will be designated by Sponsor into the proper regional drawing.

*7 Additional rut: By participating. participants release and hold harmless Sponsor and its parents. subsidiaries, affiliates,
directors. officers, employees. and agents from any and all liability for any injuries. including 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. Sponsors decisions in all
contest matters are iinal. Sponsor reserves the right to alter or terminate this program at its sole discretion in the event of extreme.
unexpected or unusual circumstances that compromise the integrity or intended play of the contest. Sponsor not responsible for
printing, typographical. mechanical. validation or other errors, including such errors that may lead to erroneous appearance of
qualification for a prize or premium. Winners are responsible for all lees. costs or expenses associated with receipt of prize. including all
federal, state. provincial and local taxes. Sponsor will comply with all tax reporting obligations.

Metasys" is a registered trademark of Johnson Controls. inc.
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Counter Elisplay

The Bluewater Challenge Promotion

centers around the display, which

includes the official rutes. 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 $1600

second prize. Or the $200 third prize.

So set up the display and start selling

Johnson Controls products.

Entry Form

W *2 E :‘t‘:€ e:.::':~:—€ :..«'2:"

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

 

Brochure

The Bluewater Chalienge

brochure provides all the

details for this contest,

including the official rules.

Place these brochures on the

counter for your customers.

Eiit Staffer

Include the bill stutter 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

companys name, address and

phone number.
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Window fiecei,

Paste?

 
2”,

The Biuewater Chalienge 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.

 
To get you started, we've included

a few pens to complete the entry

form every time a Johnson Controts

or Johnson Controls/PENN brand

product is purchased.  
Place the window decal on your door

or the nearest window to announce

the Bluewater Chatlenge Promotion to

customers before they even enter your

store. The decal is doubte-sided, so it will

look great when viewed from either side.

 



me }z:a§'mss:3n Cs:mir0iai.PENN
brand refrxg atmn prmsiutis you need
—hefa:‘<2 ihe magma hits. The mare

"yam order between now and
’ 'Ma;‘s:h 1,. 2.E3{}é, $338

more yau :3.-gv--»



on tiieéfi
Jctmsori Cc:nti'o§5,:’PENi£ ;:<:o'u:%e.:

- M9 - A419 - P66 - P470 - P78
0 System 350 - VFD - P5145
- Plus all other Johnson Controls/PENN brand products.

Discount only applies to Johnson Controls/PENN brand
refrigeration products. Place one order for maximum
discount and up to A’. releases, based on order value,
Discount level determined by original order value oi the
Johnson Controls/PENN brand products,

Enioptng iniorn2:::§;¢
Order value: Number of releases:
$20.000 ~ $49.99‘? 2
$50,000 v $149,999 3
$150,000 and up A

Releases must ship to your account location. Standard
shipping and payment terms apply. Requested dock date

Orders must be received by March 1. 2006. Mention code
MOVXE and your P.0. number to receive your discount via
electronic order, fax or phone. All electronic orders must
be accompanied by a tax confirmation sent to Tamara at
A1452!»-7071; within one hour of transmission.

 
j;ritro1s?PENt\t
girders of PO. Box 1.23. Milwaukee, WI 53291

, I V 0 www.johnsoncontrols.com- ‘ ' _ . . ‘ © 2006 Johnson Controls, inc. Printed in use

Johnson Controls reserves the right to cancel or modify this program at any time.

for releases must be between March 15 and May 15. 2006.
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Master Catalog 125

Temperature Controls Section A
Product Bulletin A19

Issue Date 0579

A19 Series Utility Thermostats for Farm,
Industrial and Commercial Use

Application

These temperature controls are designed to 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.

 1
G 1979 Johnson Controls, inc.

Code No. LlTv125o30
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Fig. 1: (Left) Control with external range scale,
knob adjustment. (Right) interior of model with

afiustable differential.

Features

a Dependability -— precision snap—acting dusttight
contacts.

- Dependability - low volume. responsive liquid
filled sensing elements.

a Wide choice of temperature control functions with
a minimum number of models.

- Precision ‘repeat’ accuracy which is unaffected 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 piate
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
or range adjusting knob (Hg. 2).

 



A built-in high cutout stop is an integral part of these Types A1SAAB, A1SAAC, A19BAB, A19BAC
controls and ma be usted uickl and easil in the

M, p,.,ductN‘.§,,,¢,eaf‘,i1gBA‘¢‘;.1;5’espec;a..,’ ZEEZE
dessgnedrorporrabie heaters. It is suppnedwsma 2%

IE
Non-inductiveor .

6 ft cord, 120 V.A.C.. polarized plug. and a chain hanger

" 22Amps ‘l20to277VAC
Resistance LoadAmps.

(Not Lamp Load)

kit.

PilotDuty«125VA@24to600VAC

  
  
  

 

 

Optional Constructions

Note: For most prompt senzice. 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. ‘ ' 10 Amps. 12oto277VAC

gzplllarrgubez Qgaclmmal of (:plH:f¥t over {Na mm Load)avai a e at e cost. xtra eng in
incrementsfrom6ftto10t‘1; over loftin 5ft P“°m”'Y‘125VA@2'”°277VAC
increments.

Contact Unit: Close differentiai or special close
differential may be supplied.

Mounting Bracket: Optional at extra cost

 
 

PiiotDuty-125VA@24tao600VAC

Specifications .

liumbur Adion ‘F(‘C) 'F('C) Temp.'F Style She Well Length supper saws
‘Q R. iii. diver

W Opans aomio 3(1.n «urea; 3IBx wsLuA. xGuam autism‘ (43043) 443116 arm

on cruise (303149) 10418”°"”’ ‘ If
10 Owl‘! amiss (S3b255)‘°°""° ‘W’ ‘ " "

Duflfiad SE31’ Gib!) SR5) mien)
Giant gonna)WE’

Cami‘ (33b121) °‘”’ ”“““”
M9M£~3 W b 13) 31) (93) 7 Hb in

man 82)

   

  
  

 
 

 

3.5 Ill.-III §R§§§§ §§ii.%§€2§|| 
 

3.

niliiii-riiiiiig
3?

1Wb240
(38 h 121) 21 ‘V15

$ioonzao
(38

2§ 290 (143)

IMUZCO
(36b121)

2&3 (143)

MQAGW Farm SPOT ammo 3(1.T) 140(m)
Thumnt (OM43)
amaaar
Vuifi

I-hull’ amiss (N035)W “°‘°°’ —
‘ Maximum bulb temperature midi the element can withstand at infrequent intervals during life of control. such as shipping conditions. This is not the
iempeialurc at mid) the control can withstand on repeat cycles.

2E ifiii3? 3%35
£93395

33

E2-’
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Packing Nut: Part No. FTG1 3A-600R is available for
closed tank applications where the temperature does
not felt beiow -35‘*F (-37°C) or exceed +250°F
(121 °C). Maximum iiquid pressure limit is 150 psig
(1034 M33). For applications where the temperature
or liquid pressure exceeds these limits specify Style 4
element with all meta! packing nut as an integral part
of the control.

Range Adjustments: Conoealed 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 oost

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 individuaiiy
packed controls.

Individual pack: 1.0 lb.

Overpack containing 25 individuatly packed units:
26.0 lbs.

Ordering information

1. Specify Product Number only, if available (see
the “Specifications” chart).

2. it Product Number is not available specify Type
Number.

a. Capiilary length.

is Range.

:3. Bulb style.

d. Bulb well. if required.

e Packing nut, it required,

f. 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 replacement 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

-=g;::::;)'~ ====::::;:::1:=>=
STYLE‘. 1 (sumo: me)

syn: 4 (stun snezowtus
cmsso ‘mu: ADISPYER)

STYLE! (otuvru suns) _

srvue 3 (am)

 
gr“; 2 (watt incursion) _

STYLE. 7 (canto anus 5 cmumx)

Fig. 3: Eternent Styles available on Series A19
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Bulb and Bulb Accessories

Style 3 element attached
to the case.

 
Optional federy -sealed» surfing
available on quantity orders.
 

Bulb support tube

 n
Slylo l winged bulb with support tube. 

Part No. FTGl3A-600R packing nut assembly. (Use with Style l bulb
with support tube for direct immersion application.)

BUSHING

\ SE7 SCREW 1,22" ~.p.1'. ADAMERE ,/

will em
~--——--— _ ‘gs.

BULB WELL ASSEMBLY D!MEN$lON A

PART NO. WEL|4A—8OOR lMONELl 4 3/4 llfilmml

 

PART NO. WEL|4A-602R 4 l5fl6(l25mml
PART NO. WELMA-603R 5 I3/l6(l48mm)
PART NO. WELIGIX-601R 2 13/16 l7|mml

Bulb well dimensions.
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Mastercatalog 125
Temperature Controls Section A

Product Bulletin A19
issue Date 1291

A19 Series Temperature Controls

Application

These temperature controls 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 oontact
characteristics required in low
voltage, low current circuits.

For Low Energy Circuits

Features

- Compact, general purpose
temperature controls with a
wide selection of models.

0 Dependability. . . precision
enclosed snap—acting
contacts and liquid filled
sensing element are field
proven.

o Precision ‘repeat’ accuracy

 

 
Various control ranges are Which is ijilaffecied by
available to cove, sensed barometric pressure and

temperatures from _30 to 225.F cross ambient temperature
(-35 to 105°C). Closed tank ¥"°"‘*3‘"S~
“W395 afld “Pl” We“? are - Concealed differential Fig. 1 — Interior ofan A19 with
available for Immersion adjustment discoumges dnfafenflal afiustrnent

available without an enclosure. §,a,,9es_ I e conoeaalg when '5
For further information, contact cover is on comm‘the nearest Johnson Controls - “Trio-free‘ manual reset - - - - '

field sales ofiioe or contact reset must be pressed and 0
customer service, released before operation Ranges Of 20 *0 30 F (-5 10
A" S i M9 tr ‘ WI“ resume. Contacts 28°C). -30 to 50°F (-35 to 10°C),
deslgetzeej far u::"‘m"’y5a:'° (cjanncét be blocked in the gr »30dto 10O°Fd(—35§%40°Cg !ose ave irect rea ing ' eren ‘a

operating controls. llllhere an scale pram other ranges
operating control failure General Description require a scale plate with
would result in personal injury
andlor loss of property, it is

multiplier. Example: X2setting
These compact controls are ~. means when minimum

 
 
 

 

the responsibility of the supplied with fixed or adjustable differential is 5°F (2.8°C) then
installer to add devices differential. Controls supplied x2 differential is 10°F (5.6°C).
(safety, limit controls) or with adjustable differential have Knob range adjustment and

systems (alarm, supervisory an ifllemal Scale Plate infill-filing visible scale are standard.
systems) against‘ the difierenfia! in Fahrenhelt
or warn of. control failure. de9"e95~

Specifications

MBAAJ Remote Bub. Open Low. Fixed Differential

MGAAK meE5. Open High. Fixed 5711‘erential
Typo Number A19AAL Remote E. E1’, Fixed Differential

I1§A§L Remote Bub. SPOT, filierontial
A19B8L Style 3 Bulb, SPOT. Adjustable Diiferential

. can .O62"(1.6mm)ColdRolledSteoI
"""“‘ cover .025“ 0.6 mm Cold St
Oondull Gaming 74' Diameter Hole for to’ Cordut

Contact Unit Enclosed Snap~Acting Pennswllch
Enclosure NEMA 1

F"""* Bey Baked Fig.2-The A19ACAwith
smpphg wdfin hdivuufl P‘ck ‘ "3 (°—‘5 BXQGHIGI range adjustment and

Output olso 55th (25 kg)
Terminal Screen 532;: W Binder Head with cup Washers

G1991Jol'InsmGom'u|s,|nc. 1
CodeNo.LiT-125040

manualreset.
 
 



Ordering Information REWE

1. To order, specify Product P!-0°
Number if available.

2. When the Product Number   is not available. specify
Type Number and the
foflowing:

a. Range required. was

Style of element.

c. Manual reset if F''9- 19 - 5M9 3 ebmem
' Fig. 5 — Drawing showing snap—ln

“°°d°d' pmg removed and the knob in line 10 mm“ t° me °as"'
d_ Lengm of capgnam 5 fl. assunbio. Press the knob onto tho

(1.8 m) is standard. "°“*“ *’""‘

e. Ambient compensation. ,
‘rrrequired. $,‘.’¥2“§L§%‘Z3.§"§.‘e°;§‘aI

  
1‘. Type of adjustment;

knob. screwdriver stat,

 

concealed or factory '?3‘é's' s”"°'“ mWe
3°3'°d- Hg. 11 - Put No. FTG13A-600R

9- §§;;°d°'.a;1ivstab'e
erenua ' _ direct lrnmerslon xppleaflon.

: 3' Specify bulb wait if Fig- 6 -— The convertible ndusunont' a same

i requxred, by Part Number. eo:;::s§r;a:v£:psaw 1:»:Susan K s 7 SCREW/1,2’ NF, W133
4' Speafy packing nutv Pa’! laosmed ind moved Iothoslcp

; Numpgg ‘f setting deairod.Y!ghton screw altar J‘ requsr r e setting is made. I____{________
r "".m" 5”°p°“ tube‘ (See  %Mum a:.u__AE~s«°N ‘A’
i Figs. 9 and 11.) :E|L_::§:§‘32o:zuou:L> zjgvzggg)~ m:u4A- sosa 5.3: ma)

; WELEA- sozn 25.-am
3 F|g.12—-Buib wauasqum

immersion nppticnliana when a
lernpcrtturu bulb may be romovod

" without draining tank. 
Fig. 7—Fac1ory outed outing —

options! ll no exlru cost on
quantity ordorc. 

c::::ns~=—-=—-=-==—

Fig.4-TheA19withremote W8-$*vI°Nr=vnb°*b~
bulb and convertible adjustment

basasnap«-inpluginthecover, gm“ “”"’°‘" "’°‘a knob for field installation, and

abuib mounting cfipwithsheet FIg.9—Stylo1:\tagodhuIbwIth
n1eta[ sgew. Illflflfl hlbfi.

packing ml to Styln waged bulb
when used In closed tank.)
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CAPILLARY LENGTH AS SPECIFIED

in

M9 Dimension: 37;‘

2 MOUNYING HOLES
NO. 8-32 THf€EAD

Optional Mounting Bracket

Dimensions -135-mm

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

UL Guide No. XAPX

cmrgsm
Controls Group
507 E Nidigan Street
P.O. Box 423
Miwaukee, WI 53211

4 A19 Productaulefn

File E6688

Printed in USA
 



A19 Series Hot Water

Mastercatalog 125
Temperature Controls Section A

Product Bulletin A19
Issue Date 0688

Heating Controls Well Immersion

 
 

 

 

 

 

 

Application Features

_Johnson Controls hot water - Sealed, dusttlght Pennswitch
immersion controls provide - contact unit
various control functions for _

pydmngc ‘hear,-ng system; These - Matching drawn bulb and well
include high temperature cutout, f°" '3P'di 9ffi°‘e"t ma‘
operating. circulator or low l‘3"$f9'-

temperature °”‘°"t‘ - Manual reset, when supplied,
Au 33,193 A19 temperature is ‘Tnp-Free.’ Reset must be
controls are designed for use W355‘-‘;d 3”‘? released bef°'°
only as operating controls. °pe'a“°" Wm “’5”"‘°~
W59“ 3“ °P°'3‘l“9 °°""°' - Concealed dial stop permits

failure would result in personal comm; within maximum
miurv andlor loss of property. it temperature selected or
is the responsibility of the specified.
installer to add devices (safety _ , ,

um“ comm“) or sysmms ' o lfmretact reading usfaliiprovsde
(alarm, supervisory systems) :d‘°fL;seuan?nt°“' °'l
that protect against, or warn of, ’ '
control failure.

Specifications
 A19M8 Open on Risa. fixed erormal

A13AAC SPDT. Fixed Differential
AJQABA Close on Rise, Adjusmble Diflorontial

Tm Number 
A19A8O . ' renlial
MSADB Open on Han. Lockout with Manual Reset
MSADC §p5l.Eocl<ot:tERTa:i;c7l'%l

:"“"°"""' we to 240'; (40 to 120' c)__'_'‘.i!_________.._.____________:_______,________________,____
Fixed 6 F‘ g3.3 C 1

°m""""" A usable 6F'(3.3 c‘ Min; 24 F‘ 130' Max
Maximum At Case 140? ad!)
‘ram note A! Bulb 29o‘F (1431:)

Had to Y low Close T turn Rise

comm” Auk“ Find b Blauo Opens r:n°"l"ormera.nv°rbiro Rise
 

El-;_w:..._....- 
Finish Gray Baked Enamel

lcoldnwedstoelCover .025 (0.64 mm) Cold Fldled Steel
Immersion Wall Mounts Directly in Boiler

Mounting Tapping. Case cl Remote Bub ModelsMounts to Flat Sbrlaco
lndlvldull

smwhg Pr“ 1.5 lb (0.7 kg)
Wclght Overpack oi

25 um 37,5 lb (17 kg)

m" No. 8-32 x 1/4' Binder Head Mm Cup Washers
 1
0 1988.lohnson Controls. inc

Codehlo. LlT—125-025

 

 
Fig. 1 - The A19 Direct

Mounting Control.

General Description

A liquid expansion temperature
element with copper bulb well
gives fast control response.

The control can be easily
removed from the bulb well by
loosening 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.

 
Fig. 2 - illustrated is the A19

with adjustable differential. Note
the complete accessibility of the
well assembly set screw. After

loosening these screws, the
control can be quickly removed

from the well.



 
Fig. 3 — The A19 with

convertible adjustment has a
snap-in plug in the cover and a

knob for field Installation.

The range scale, visible through
the cover opening, shows the
range setting. An adjustable
differential or lockout with manual
reset is also available.

ADJUSTMENT

 
  

Fig. 4—— Drawing showing snap-In plug
runovodcndthelmob lnllneto

osurIible.Pressthelinobontothe
slatted shall.

On open high and SPOT models,
the range dial pointer indicates
the temperature at which the
normally closed contacts open on
a temperature rise. On the open
law 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 witha 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
flotor Ball 3 120V 240V

10.0 6.0

AC Locxedaoio: ' . so.o sac
AC Non-lnductlveAn'ps. 10.0 so

F-‘ilot§tz—l25VA. 24to600VAC

Optional Constructions

immersion Style

Direct mounting or remote
mounting with a 6 foot capillary
and bulb well are standard.

Capillary lengths of to or 20 it are
available at extra cost. Consult
Customer Service.

Well Thread Size

1/2 in. NPT standard; 314 in. NPT
available on request.

Range Adjuster

A screwdriver slot with visible
scale or a screwdriver slot with
internal scale and solid cover are

optional at no extra cost (quantity
orders only). Models are
available with a knob for field

convertible adjustment This
provides conversion to knob,
concealed 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 lnfomiation

1. Specify complete Product
Number, if established.

2. if Product Number is not

available, specify Type
Number and the following:

a. Well thread size — 1/2 in.
or 3/4 in. NPT.

b. Remote well mounting, if
required.

c. if remote mounting is
required, specify length
of capillary if other than
6 ft. Available on

quantity orders only.

d. Stop settings, if required.
Available on quantity
orders only.

CUTOUT STO9 BRACKET
VllTH SLOT AND SCREW

 
Fig. 5 —-Tliecontrols have a screw

typo cutout stop. The stop screw mist
be loosened and moved to the stop
setting desired. Tighten screw otter

setting is made.
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REMOTE MOUNTING ELEMENT

Performance specifications appearing herein are nominal and are subject to

 

accepted manufacturing tolerances and application variables.

U.L. Guide No. XAPX
File E6688
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Master Catalog 125
Temperature Controls Section A

Product Bulletin A19
issue Date 1088 

A19 Series Temperature Controls with Stainless Steel
Elements for Industrial and Commercial Use 

 
Application Features

These temperature controls are . oependability _ , _ snap—acting
designed 70? hearing. contacts in a dust protected

refdgelzglion. and general purpose enclosure and liquid filled
3PD*l¢3il°fi$ Where Stainless Steel sensing element are field
bulb and capillary are required. proven.
Models are availabte with SPST , _ ,
switches that open high or open ‘ R9993‘ 3°°”'3°Y ‘3
low. Models are also available “"3fi°°’ed W bammem?
with seer switches that have Press“ 3”“ °'°55 ambient
color coded terminals and can be ‘empemmm P"°b'°‘“3*

""94 "°' °P°“ "9" °'' °P°" ‘W - Concealed differential Fig. 1 - A19 Temperature
aPP“°35°"5' The °°""°‘5 3'3 adjustment discourages Control with a Style 4 sensing

gziggiagfigfgéegfigfcmw 5°‘) °' unauthorized adjustment element- changes.
. have an internal scale plate

Vargnfi cgmol fimgesi .a'° - Close differential . . . fixed or indicating the differential in
tao:’rf1paeraeture:)f::l'rrl -30 129550» F "dj”S“’b'°' °'e9’°°s Fa"’°""°"‘
(-35 to 228°C). - ‘Trip-free‘ manual reset . . . Ranges of 20I80°F (-5l28°C).

All Series A19 temperature tahfidrigazztgifopgssed aCgigd'3rOeIa1giongF
°°""°'5 3'9 d°‘i9“°d f°' "39 operation will resume, scale plate. Other ranges require
°"’«V ‘3 °P°"‘““9 °°"“'°“- congaas cannot be blocked in a scale plate with multiplier.
Wile"! 8" 0993959 90090‘ the closed posmom Example: x2 setting means when

failure wlglld result In persona: the minimum differential is 5F°iniury an or loss of property. t . (2.8C') then 2x differential is 10F‘
is the responsibility of the G°"°"a' °°s°"Pfl°“ (5.ec°).
installer (0 add deVi¢B$ (safety. These wmpact conurgls are
limit controls) or systems supplied with a fixed or adjustable _ ‘
(alarm. SHPGVWSOTY 5Y53elT'5) differential. controls supplied ’ ‘ , MFEEENML

thatagainst, or warn of. with an adlustable difierentlal :, ',¢.,,_e HM;con 0 a me.

IIFCREKTIAI.

Specifications . *°f“_§g‘°
Product _ A19 "'W-‘"3’-"9. $53 CO¢'F9Efi-—--

""‘9""" SooRangeer1dDIfloren|id$poctficalionTab|e "lmterenttel ‘

Swfidl 5333 ES! §Eoc_'to—d %Wloh suisitsss
*?** srm
c°"h°'km" 5"" Red to Sue Opens a'I:TGl‘lIS|’$.l’I increase

_ - c‘p.'y !ype304§i§._.E'l‘l.52nm§Ul5 XSensing Element (internal cormclsonloosaphaomltcopperl

illtetlut aulb YPO - "'" Fig. 2 - Interior of an A19 with

 adjustable differential. The differential
Enclosure adjustment is concealed when cover
 is on the control.
ceradudte 7F(22tfln)fi|'|clOtG’1I2'mE

C I ypo x 1
'u'‘"9 Hudscrywswllh Cup Washers

SW9” "am hdlvldual Puck 1.0 . )
O_;o_§Edrol25 26.5b(12kg)

 

O1988JohnsonCortlmls.lne 1
GodeNo.LlT-125035



 

 

i

‘ i1E‘

CUTOUT STOP BRACKET
Ordering Information WITH SLOT AND SCREW

1. To order, specify Product
Number if avaitabie.

2. Where Product Number is not   avaiiable, specify Type
Number and the foflowingz STYLE 1

a. Range required.

b. Style 1 or Styie 4 .,,:°;3Em”§o§.°"r7..?:::'§':Jw mus:
stainiess steei elements. [,9 y¢.,,.n,¢ .,,¢ "mu m .3, no‘,
(See Fi9- 5-) telling desired. Tlgimn the screw _

c. Length of capillary, 6 feet ‘""" "“”"““’ " “““°'  D(1.8 m) is standard.
_ ‘ . srvu: 4

d‘ ‘;'"b'°."t °°mpe”5at'°”' e. Type of adiustment, Fig. 5 — Beaten! styles that are
'eQ”'“’d' knob, screwdriver slot or IWSINO Wm! 018M088 8390* capwarv

concea|ed_ Cw NU‘.

‘IIIS RESET LEv£rz;‘jq_ ¥"_

—~15|?-'#-
2::+»

means ,_a C
°'""" 71% wzuxm

CAPILLARY LENGTH AS SPECH-120

Perfonnanoe specifications appearing herein are nominal and are subject to accepted
manufacturing roieranoes and application variabies.

UL Guide No. XAPX
Fiie E6688

%__?_M 
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Mastercatalog 125

Temperature Controls Section A
Product Bulletin A19

Issue Date 0588

A19 Series Temperature Controls For Refrigeration
With NEMA 1 Enclosure 

Application AD‘3l‘:r;$'lRti£t§‘if’£§v&ERl
These controls are designed to Various control ranges are
cover a broad range of general available to cover working
purpose operating temperature temperatures from

control apmications in the -30 to 225°F (-35 to 105°C).
refrigeration. air conditioning and Closed tank fittings and bulb wells
heating fieid with a minimum are available for immersion
number Of models. Typiral applications.
applications are: frozen food
cases. display cases, beverage
coolers, milk coolers, walk—in
boxes, water chillers. etc.

Slngle~stage controls less
enclosure and two-stage controls
with or without enclosure aiso are
available. Contact the nearest
Johnson Controls office or contact

 

 Customer Service.

Specifications

Clsoflotorlal 0%’ (1.&rm)ColdRolledaoel

‘ Fig.1: Interiorofanms
with differential adjustment.

Differential adjustment is
concealed when cover is

on control. 
Range and Differential specifications 

 

 

 

 

 

 

 

 

 

 

 

 

All Series A19 temperature
controls are designed for use
only as operating controls.

Rifle! W""¢"'“' E‘ Bdbslu un.Amblcat— Where an operating control
:5 “imbue Standard clone fig; (1) failure would result in personal

§Fixe_d1 gag; injury andlor loss of property, It
-at b 50 5 b 20 § Q .375 X 4 _1_-Q is the responsibility of the
-5 I2 10 2.88) 11.1 2.5 1.4 9.5 X 102 B0 inggaflgf ta add devices (safety.
..*?.;“?_“_‘i .32.}? § _‘.§ -375 " ‘ E’ limit controls) or systems
.-:2: ';.3::: 2’ :2 *:;::.:::3 :2, <«'=m.su«mo~=vsmms>
-on 15 z.sno112 273 '13 9.4x 102 7&6 ma‘ "'°t°.d agams" °' “'3'” °f'
 b3° 35 b 1‘ E LE 3 X5 1,2 control failure.
-53:25 1.9b7.8 L9 0.97 95x12? 60

25 has 7 D28 1 gig arsxs _2_7_5’
-330 I6 3.9b 15.6 3.9 1.9 9.5)! 76 15

Soto 50 4 to 16 _4_ g .375 x 2825 31)
Ohm 2.2b8.9 2.2 1.1 95x67 88

aoao 1 to 3.5 to 14 _3_.§ is .s7sx5 g
0b43 1.9b7.8 1.9 0.97 95:12? so

Aomo 35b 14 §_._§ 3._7:_s~ .375x6 153
51032 18167.8 1.9 0.97 915x152 60

aootao 3.51014 1.; _1_._7_5__ .375x5. ;7__o
10h55 13837.8 1.9 0.97 9.51127 77

(1) Maximum bulb temperature which the element can withstand at infrequent intervals
during life of control. such as shipping This is not the temperature which
the control can withstand on repeat cycles. Maximum ambient temperature around
control case is 1-10°F (6D°C).
 

o19aaJornsonccmols.inc. 1
CodeNo.Ll‘l'-125020



Features

0 Compact general purpose
temperature controls with a
wide selection of models.

0 Dependability - precision
snap-acting contacts in
dustlight enclosure and
liquid filled sensing element
are field proven.

- Precision ‘repeat’ accuracy
which is unaffected by
barometric pressure and cross
ambient temperature
problems.

- Concealed dlfferentiat

 
Fig. 2: TheA19wlthextemal

The A1 QACA and MQADB

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

Avaaable on fixed differential and
manual reset modets at extra

cost, if required.

CGPWWY I-9091?!

Standard is 6 feet (1.8 m).
Optional lengths are 10 feet (Sm).

adjustment discourages range adiustrnent 15 feet (4.6 m) and 20 feet
unauthorized adjustment (S.1m). Quantity orders.

changea Mounting Brackets
- Extremely close differentials -~ supplied with a snap—in ptug in the .

fixed or adjustable. cover for concealed screwdriver °9t'°”a’ 3‘ em“ °°5t'
. ,, slot adjustment. A bulb mounting

' 'T"9'f"°° mama‘ '35” “ clip with sheet metal screw is
rese‘ "ms: be pressed ?"d _ supplied with remote bulb models.
M935“ W0“? °Pe*“*"‘°” W'" A special designed, field—proven
'”“"“°’ C°“‘3°‘3 °3""°‘, liquid filled sensing element
blocked in the closed position. provides pram-Sim .repeat.

accuracy which is unaffected by

General Description barometric pressure and cross
. ambient temperature problems.

These compact controls are
supplied with fixed or adjustable
differential. Controls supplied
with adjustable differential have
an internal scale plate indicating .
increments of differential. ae°m°a' Rain“ T‘u°s

Knob range adjustment and sundgfd mflggggfigf _

visible scale are standard. "V'2,_! Ac ‘ " 133 293 33
Models are available a knob pm bag flag 153 92 3,0
for field convertible adlustment. Loagd am. 930 552 434:

"1359 Tmdels 373 Non—lndJctiveorRusiahneeLoad Z2 , 12°m277vAC
% tmdflmdsl

i=sb:gg:1~r2svA.24eeoovAc
1‘SP3‘l'n1hg

Standard Dltferenttal wan Lockout
Ac 129 238 40

ml Lodflgag; 1410 92 3.0
l..ccleedRok:r;_Agr_gg._ also 5.2 48.0

Arrps.§LarrpLoads)
« Plotp_u‘_g—-15VA.24b600‘»'AC

Close Dltforontlal

Egg; AC jfl 203 25g
FUI Lofi ’ 6.0 . 3.4 3.0
Locked Honor Acme. 36.0 20.4 1&0

 wR,-esi:ta;\co Load ‘ohms. 24 b 27., we
P8dl%~‘l§VA. 24b2T7VAC

2 A19 Product Bulletin
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A19 Series

High Range Temperature Control
 

 
Description M 9 Series
The A19 Series controls are single stage temperature controls that

incorporate liquid-filled sensing eiements. ((3
Features 6- wide temperature range: available

- constant differentiat throughout the entire range 6- SPST or SPDT snap—acting switches
' fixed or adjustable difterentia! avaiiable

- unafieded by barometric pressure changes
- unaffected by crossnambient conditions

‘ °°"_‘P3°‘ °"°'°?”'9 Action on increase 3
- vanety of sensmg element styles of yempemme

Applications M9 5
The A19s are suitable for temperature control in heating. ventitating, Taming, Amngemmt fa, spm M9553air conditioning. and refrigeration applications.

Selection Charts

II Ran ; Temperature Contra!

~ Mair‘8u!b< 7‘?' Range ‘ DiffF?¢-‘{C‘) 8(jrlb'an3$ ’ -aumweliflo, / “ Range, ‘ ' ' V, .
Action °F (“{3} (Factory Set) CapiI}ary/ (orx}erceparatcty3 Aggrrstgg ]'egrgp“V?F;("C
$951: Open mgr: 3010 no 3 mg: 93 Z£x’8in.x5ir:. wguzmsoze Screwdriver slot wuss)
Remmesuzbmennoszat (-1 «>43; copperfiiicanz

 
 

 

 
 

 

  
   

 
 

 

 
éi.§

 

    
 

A19AA8-7C SPST, Open High 100 to 300 7 (3.9) 3116 in. )1 9-112 in. Knob 350 (177)
Oven Thermostat (38 to 149) copper 6 ft. Cap. Visible scab

A1SAAB-10C SPST. Open High 200 to 550 10 (56) 3116 in. x B in. Convertible 620 (327)
oven Thermostat (93 to 288) copper 8 it Cap.

143)  
  

 

 

A19AAC~9¢ SPDT we to 240 5 (3.3) are in x 34:2 in. V\EU6A-662R Screwdriver slot 290 (—n—we seen
MSABB-2C so to 200 0.290 in. x 2-1/2 in.sps'r_ ope“ mg}; (10 to 93) copper 10 ft. Cap. Knob

copper 3m Cap. "“‘”’“
    

 
 

 
 

  fr?6 
 Remote Bum Thermostat 50m 201

(102994)

1. specify code number, and dosed tank fitting (Code Number FTGt3A-600R), or bufb wen, it required. ~—2 Nth 3 inch bulb support

 
 
 

 

Description * “ ‘ "

°°"°°“°t‘ ‘*°3”‘‘“’°“‘°°”°’ ’ A
cvnzaA-ma Vxsible scale cover
KNBIOA-602R Replacement knob kit

  
   

mac: 'ngs vac

2“*"?°°°’"""°
PilO(Du1y-—125VI\.24m600\/AC

1. SPST and 91.0, contact 0! SPOT control
SPDT N.C. contact - 16/£120 to 277 VAC

 

fiupmwmvcespocficatbmaemmkaéaxcwréummacceplaniekvdsamystzmdwcs,Fmupthatmsmwuabmbwmuuuesmcfcauxermrmmcebaihwnmcuuohwa.
JohnsonCawols.hc shnafinotbalilbiofordamngcsresutfingircrnmisappEcationormisuscolH:prodLu:¢2DD9JoNtsmCoI1mLs.3nc Mvw.)0hn5¢n¢°fl1r°*%-‘-°m

‘loft





  
A19 Series

Remote Bulb Control

D°‘°'iP“°" mssedes
The A19 Series are single-stage temperature
control: that incorporate environmentally
friendly liquid-filed sensing elements. (9
Features 0

- wide temperature ranges avanabre Q
° constant differential throughout the entire

range
- cornpad enclosure
- fixed or adjustable differential available
- variety 0! sensing element styles

 

Acllonon Increase

 
 

 

- unaffaded by cross-ambient conditions of Temperame

Applications M9 series ‘
The l'\'l9 is st_1ita_b|e for temperature control in femm-,3; Arrangemem go, spay A1gABc_24
heating. venulatmg. arr eonlfrfmning. and
refrigeration.

Selection Charts
A19 Series Rnmote Bulb

" ' ' ” " Bcllband ’ Bullawellflo.’ Range r
f L/‘:: _ . . Ff’. (C3 ‘ ' ’ Cgplllary r . . gorgier’

Aasusébre Differential {win} rifingé)

 

 

~-=-c= aw

WT
mmuv WWR °°~=w=

39°‘
59°‘

Fixed Differential

mum
Fixed Differential (Case Compensated)

T
SPST -30 to 50 (-34 £010) 2 1/2 (1.4) 318 in. X 4 in- 7 ll Cap. WELMA-602R Scxawdrlver slot 140 (50)

Toven u» ——_j——
Fixed Differential (Close)

Open Low (Bulk Milk Cooler) 6 fl. Cap.T“"‘ ‘°’“"“‘”"°"'°‘

T"‘€'~’“‘~"°3RManual Resort
318 in. x 4 in.
6 fl .Cap.

SIB in. x 4 in. WEL14A-602R Screwdriver slot 140 (60)
10 (L Cap.
3I8‘u.x31!2in.

SPST WEL14A-602R screwdriver slol 140 (60)
Opal Low
SPST
Open Low

-30to1D0
(-342038)
-3030100
(-34 U038)

MDADB-1C SPST 100to240
Openfligh (3830116) 6lLCap.
SPST 100to2w Manualfieset 3!8‘n‘x4rn. WELMA-WZR Saewdrlverslot 290(143)
Openfligh (38lo116) 3fLCap.

1. sper:i1yllIecomIolmodeleodenun1ber.paclcing nutcodenumber(nfrequired).andbulbwellcodemxnber(rlrequired).
2 Rzplauuwhite-Rodger: 1609401
3. Repbms 1609-12, -13: Ranoo01D~1408, -1409, - 1410. 4490, 060-110. Honeywell L6018C~lDO6, L6021A-1005. T675A-1011, -1508. -1516,

-1821, T4301A-1008, T6031A-‘I011. T6O31A''IO29
4!. case-Compensated

Manual Reset

Manual Reset

W‘EL14A-602R 290 (143)E3
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Remote Bulb Control (Continued)

Selection Charts (Continued)

 
Accessories

A packing mt is available for dosed tank application.
Specify the part number FTG13Av600R.

Bulb wells (WEL14A Series) are available for liquid immersion applications.
Refer to the saiection chan or to Bulb Mil: Catalog Page. UT-1922135.

PaotDuzy-125vA24tosoovAc
1. SPSTnndN.O. aontactolSPDTcantmI;

SPDT N.C. contad- 16 amps 120 to 277 VAC

Ttnpufmrwwaspcd-adhwsavnm-inlauwmmnbaeoqpoaieixnsaynmdada FmappEcabmdoauhnombqudvn2speufi:zmm.w\s1mvwbmlJomwnc«wo&ufn.
JonnsonCarbaB_Iuitdrmuhucfwuanagunumkqhmmsmpliafimummmduyomdxflmosbmumcmvua.Inc. www.)obnsoncommts.com

2of2

 



Application

These ‘open’ type temperature
controls are designed for
mounting in cases or enclosures
that are part of the units 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
field. Models are available with
open on rise action. close on
rise action or SPOT action.

All Series A19 temperature
controls are designed for use
only as operating controls.
Where an operating control
failure would result in

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

Features

- Dependability-precision
snap-actlng contacts in a
dust protected enclosure.

0 Flexibili’ty——wide choice of
ranges, mounting and
element styles.

- Precision repeat acxzuracy
which is unaffected by
barometric pressure and
cross ambient problems.

General Description

This group of controls is
available with adiustable or
nonadiustable differential,

0 1991 Johnsoncontrols. lnc.
Code No. UT-125045

  
  
  
  
  

A19 Series

Temperature Controls Less Enclosure

Available with 114 in. (6 mm)
shaft and choice of 0.156 to.
(3.96 mm) or 6.187 in. (4.75
mm) fiat for knob mounting
(knob not supplied). screwdriver
adiustment 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.  

  
 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.

Optional Constructions

Mtiustment Options

Set point adjustment changes
cut-in and out-out points alike.
Adiustment options are:

1. 114 in. (6.4 mm) shaft with
0.156 in. (3.96 mm) or
0.187 in. (4.75 mm) milled
flat for buyers‘ knobs
(Fig. 5).

 
 
 

 

 

 

 

 
Fig. 1 - A19 Temperature

Control

2. Screwdriver slot with stops,
colder-warmer dial (Fig. 3).

3. Factory sealed setting
(Fig. 4).

4. Calibrated dial and pointer,
with factory adjustable (not
field) low cutout or high
cutout stops when specified
(Figs. 1 and 2).

Example: Low temperature
thermostat may have a low
cutout stop so! from -10 to -30“F
(-23 to -34°C). High cutout stop
may be set from +30 to 4-50°F
(-1.1 to 10°C)

Ambient Compensation

At extra cost. if required.

. A19AGA Open Low (Cooling). Standard Dztlersntial
MQAGB Open H/Q1 (Healing). Standard Dlltsronltlal

Type “nub” MSAGC _ 5-‘OT (Cooling-Healing). Standard DilloredlalMSAGD Open Lo» (Cooling), Close Differential __
Open High (l-lasting). Close DlflorsntlalMSAGE

MSAGF SPOT(o-l-leatirg). Close Dltleronlitel
I Sutton Snapokcfing Contacts '11 Dtst Protected Enclosure

Finish am am.oss'(:.smn)cotdaonedstscr “‘
aerial mm. ooso‘ (1.3 mm) Cold Rolled

smwm ‘ tnavt¢u“"“u‘Pa:k'" 'o".“7is (o'731:3)“ ' ‘ ' " "‘"' "‘" ‘"‘_”_
Weight §;“§':;*°‘ 41lb(l9kg)



V’:1.(q.:_\':"."7E_-Z’!.'*\‘~ _‘
 

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
this plate are available at extra
cost.

Packaging

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

individually packaged. individual

For applications where the agcmcd 3.5-“gs
temperature or liquid pressure A19AGA§!_,g§h Aiugc
exceeds these limits specify Von.’ ‘C L . 120 2“ 2”
Style 4 element with al metal -—-———-----—--—-_—'——-——--
packing nut as an integral part of F"“‘°"" ‘"9 ~ "*0 92 8f°
the contro[_  E 48.0

Non-lnduetlw or v 22 Arm. 120 to

sensing Ehmems Flodstmeol.oodNm 24ovAc-

3/8 in. (9.5 mm) diameter bulb
and 6 ft. (1.8 in) capillary are
standard.

Optional constructions at extra
cost on quantity orders include:

1. Capillary longer than 6 fl.

2. Bulbs 3/16 in. (4.8 mm).
1/4 in. (6.4 mm) or 5116 in.
(7.9 mm) 0.0. '

3. Coil bulbs for low movement
air applications.

Terminals and Terminal
Insulation

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

2. 1/4 in. x 0.032 in. male
quick-connect terminals on
models without calibrated
dial, at extra cost

 

PllotDuty-_125VA. 24bEDVAC
SPDTlo16anp,t2nb24OVAC.

A1moo through A19AGF
Volts, AC 120 ZN 240

Fi.£LoadAmp ea 3.4 3.0
Lockedfiobrkrp sec 20.4 18.0
Non-lnchclivoor 10Arrp.l20to
Resistor-icoLoudArm 277VAC

'Paotouzy—12svA. 2noznvAc 

 
 

 

packaging charges will apply.
3. Clip-on bakelite terminal

Packing flu: oover (Fig. 9).

Part No. FTG1 3A-600R is .
avaaame ,0, dosed tank Repairs and Replacement

applications where the F» 1 - d _
temveratureiswmn-ssto c§.%2?§?.?§u?§i.‘§2§é§§o'2“ °

limit is shww be '°"’m°d '° "'°
factory. When ordering a

150 PS‘G (1034 W3)‘ replacement control specify
Product and Serial Number as
shown on the control.

standard Refrigeration Application i »
Ad uxtablo Illnlmu ihxirn Standard

Type Iyplal llhnpo Dtfienntzl Bulb Tempo‘r1un' BubSta
Number Appladorg '_F_ _F_’ ‘E 3;

~ ‘C C‘ ‘C «an _
Low 5 140 .375 4

MMGA Tompormn 5.3 '55- 9-5 X 111?
' an 90 3.5 140 .375 5

“”°" Tamporann —5:+3o ‘T5 5 §3'§'%7'
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Fig.5-—-Sldooupportflrontmamlngbnchx.

opllotulnlcxttaoosl.

 

 

 
 

.35
T5"

3 c
' 2 nous 6-32

3%‘ NC-28 THREAD
2 uoLEs a-32
NC-Z8 THREAD

. J.s'l§ .£§.7.
suppom was am A 196 on 43‘ SPECIFY

om. 5- AS SPECXFIED ('43,? uAxmuM h.
A AT STANDARD PRICES} 1.3.15“ .......

, omcarum owu.c- AS SPECIFIED """
Fig. 7—OcnIuupped. from moaning bmelut,

optional at «us coal.

3,9-—-{ Fig.8{hfi1-—~F1hroinwluorIuppl‘iedIa snndxrd on all comma has

25%: ——''i enclosure «oops Uhdi clip-on htminnl
insulin» is roquho¢.{8oe Fig. 9).

TERMINAL
MSULATOR

Fig. 9(:lghQ--Clip-on htmhd Insulator,
' ooflonduuuaincoflcnuuadnlc.

“ME spacizggg agujustunus shim In Fun. 3,4 5, wlfliod can suppon
INSULATOR _ momma ‘H’. _n_ 
C §lSON
Contmlsemup
507 E. Mchigan Street
PO. Box423 Primed in USA
MiMaukee.Wl 53202
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A19 and A28 Series Control Point Deviation

FANS 121, 125
Temperaturecontrolssection A

Tedinirzl Bulletin A19, A28
lssue Date 0983

Remote Bulb, Non-Compensated,

Controls incorporating liquid
filled sensing elements operate
by the expansion and
contraction of the fill, resulting
from changes in its temperature.
A change in temperature of any
part of the fill Gn bulb. capillary,
or cup) will produce a change in
till volume which will be directly
proportional to the temperature
change and to the portion of
total fill affected. Since the bulb

contains the major portion of the
total till, 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 tilt they
contain.

Ambient induced control point
shift in a line of controls is

affected by:

ft. 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 capiltary will be
exposed in the application;

2. The setting (operating
control point) of the control;
and,

3. The operating range of the
particular control.

By choosing the optimum range
for the specific application of a
Johnson Controls A19 or A28

remote bulb thermostat, the shift
due to wide ambient fluctuations

can be kept to a low value.

For extremely critical
applications operating under
severe ambient conditions.

Johnson Controls offers special
construction with case

compensation for such

 

O 1983 Johnson Controls. lnc.
Codehlo. LIT-121075

conditions at an added cost.
Consult Customer Service or the
nearest Johnson Controls field
sales oifice.

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 CAUTlON: Although all
brands of non-

compensated. liquid filled,
remote bulb temperature
controls have
characteristics similar to
those discussed in this

bulletin, these curves
cannot be used to 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 controls, consult the nearest
Johnson Controls field sales
cffice.

Ambient Variation at

Control

To determine control point shill
due to wide changes in ambient
temperature at the control case
andlor capillary. compute as
follows:

8, = Total control point shitt

St = Cup induced shift

S2 = Capillary induced shift

01 = Deviation factor of cup

Liquid Filled Thermostats 
D2 = Deviation factor of

capillary

A: = Anticipated extreme
ambient temperature at
cup

A2 = Anticipated extreme
ambient temperature at
capillary.

The total shift in control point will
be the sum of the shift due to

the cup and the shift due to the
capillary.

To compute S1:

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. Follow the horizontal line to
the left from the intersection

point and determine the cup
deviation factor. 01.

4. Estimate the anticipated
extreme ambient

temperature the case may
be subjectgd to in the
application. A1.

5. 31 = D1 X (75«A1).

To compute S2:

1. Locate the range of the
control on Table 1.

2. Read the capiltary deviation
factor, D2.

3. Estimate the extreme

average ambient
temperature in which the
capillary will operate. A2.



4. Determine the length of
capillary, L.

5. S2 = 02 x(75-A1) x L.

Total shift in controt operating
point is: S; = S14» 82.

A negative value indicates a
lowered control point.

A positive value indicates a
raised control point.

Example

Assume a control is required to
mainta‘m -5°F with a 115°F

extreme ambient temperature of
capillary and case, and that a
6 ti. 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) On Graph 1. our
required control set
point of —5°F
intercepts the -20
to 10°F curve at a
D1 of .O55°F.

b) A1 (case ambient)
is 1 1 5°!‘ .

C) 51 = Dr X (75~A1)

= .055 x (75-115)

31 = -22°F.

2. Calculate capillary shift,
32

a) Table 1 tells us
that range -20 to
10°F has a D2 of
.0075.

b) At (capillary
ambient) is ‘l1S°F.

c) L (capillary length)
is 6 ft.

2 A19. A28 Tednnical Bulletin

d) 32 '-'D2X
(7$Az)xL

=.CD75x(75-115)
x 6

S2 = -1.80°F.

3. The total shift in set

point

a) S: 7- 31432

= (-2.2) + (-1.8)

S =—4.0°F.

b) Sincesuis
negative. the
control point will
shift down 4°F.

8. 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 at .043°F.

b) A1is115°F.

c) s. =D1x(75—A1)

=.043x(75115)

S1 =-1.72°F.

2. Calculate capillary shift.
32

a) Table 1 gives a D2
of .005 for the

range -30 to 50°F.

b) A2is115°F.

C) i.is6ft.

d) S2 =Cl)‘2x(75-A2)x
=.005x(75-115)

x6

S2 = 12°F.

3. The total shift in set

point

3) S: = D1 +
32

= (-1.72) + (-1.2)

St = -2.92°F.

b) The control point
will shin down
2.92°F.

For the least amount of ambient
shift, it is obvious that the -30 to

50"F range is the correct
selection.

-a.’10°F
-RIM‘?-'
0Ifl°F
0118)’?
15I50°F
2)IN°F (-5/28°C)
flIfl"F .
251%?
(0/10'Q
fl/WP
NI110"F ,
(WWW)
401%?!’
40l1E’F . .
50I1fl'F (101590)
50/&‘F
Nl1&"F‘
fll1M‘F
flI1w’F
N/$'F

‘1ml§0°F
“IN/%‘F

150/SD)?
1T5I&"F (Ul120‘C)
331%‘?
ZNI550°F ~
SW3’? .

32$I47S'K
-amp: MOANO-2 ‘o;=.oon«
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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. etc. Various control
ranges are available.

Controls are supplied with an
aciustable range (except models
with factory sealed settings) and
adjustable or nonadjustable
differential.

All Series A19 temperature
controls are designed for use
onlyas 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.

installation

Follow equipment manufacturers
instructions if provided. if
instrudions are not provided
proceed as follows:

Mounting

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

A19 Series Temperature Controls - Single-Pole,
Single-Throw and Single-Pole, Double-Throw

Models with NEMA1 Enclosure

 

 
 

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 controls calibration and
operation. -

 

  
  

  
For closed tank appliwtions without
well assembly Part No. FTG1 3A-

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
1/2 in. NPT adapter. Screw packing
nut into adapierwith the retaining
washers and packing in place as
shown.

To install models supplied with bulb
well, first install bulb well into tank.
Remove bushing from bulb well and
slide bushing over capillary.
Replace bushing into bulb well.
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 dent or

defamation will change the
calibration and cause the

control to cycle at a
temperature lower than the
dial setting. vlmen 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.

  
  
  

  
  
  
  

  
  

Installation Sheetsldanual 121
Temperature Controlsseclion A

Technical Bulletin A19
Issue Date 0588

 
  

 
DIFFERENTIAL

ADJUSTNG LEVER E

SCALE PLATEDtFFERE.NTlAl. I
i

 
Fig.1 —AnA19 withexternal range
adjustment and screwdriver slot.

Adjustments

The A19 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
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 shalt. For

external screwdriver slot adjustment
remove the snap-in plug. The
convertible adjustment models with
remote bulb include a bulb

mounting clip.

 

O 1988 Johnson Controls, inc 1
codeNo. LIT-121015
Part No. 997-349



 
Fig.2-Partflo. FTG13A«600R

packingnmassembly. (Usedwith
swagedbulbwithsupporttubefor

directirnmersionappkation.)
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Fig. 3 - Bulb well 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 SPOT

contacts are normally set so the red
(common) to yellow contacts open
at the dial setting.

Models with adjustable differential
and ranges of 20l80°F (-5I28°C).
-30I50°F (-35I10°C) and -30l100°F
(-35I40°C) have a differential scale
plate showing increments of
differential. Other ranges have a
scale plate with a multiplier. For
example when "MlN' differential is
5F° (2.8C°) then x2 is 10F° (5.6C°).
x3 is l5F° (8.3C°), etc. The
controls are supplied with adjusting
lever at minimum differential

stamped on the control. To adjust
move the lever to the differential

required.

c W
Cortnolsfinoup
507E Midziganstreet
P.O.Box423
MMadnee,\M 53202

Low cutout or high cutout stop
supplied on certain models
(specified by the equipment
manufacturer).

Qmwumnmmlmacsssourule
runs:

In

Ofili EDTOILENEISWTDP.
Eli

E
(11601

Fig. 4 - Terminal arrangement of
SPDT models.

if high or low cutout stop adjustment
is required proceed as follows:

1. Set dial 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 rzorresponoing to dial
setting 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 win'ng should conform to the
National Eledrical 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 furnished

(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.

Adjust the conuol setpoint to put the
system in operation and observe at
least three complete operating
cycles to be sure that all
components are functioning
corredly.

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

 
F-‘lg. 5—All models havea screw

type cnmoutstop. Thestopscrew
mustbeloosened andmcvedlio

thestopsetting desired. Tighten
screwaftersettingismade.

Printed '11 USA.
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Temperature Controls Section A
Technical Bulletin A19

Issue Date 0588

A19 Series immersion Hot Water

Controls - SPST and SPDT

Application

lhese controls are used on hot

water boiler systems. Typical
applications include:

o high temperature cutout
control

- operating control to maintain
hot water supply

- circulator or unit heater
control

a combined operating and
circulator control

The controls have an adjustable
range and adjustable or fixed
differential. They are also
available with lookout 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 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.

installation

Follow equipment
manufacturers’ instructions. if
provided. Mount the control in
top or side boiler tappings.

 

 

 

  
  
  

 

 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.

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. Turn bulb well securely into
the boiler tapping.

A CAUTION: Be sure that
unobstructed depth is
sufficient so bulb well 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
pocket.

Specifications

‘F F Maximum?“R .- -

1-,” ‘Me C Dm C‘ Allowable
Nvmbe‘ Action Bulb Temp.

um um. Fixed Ac,
MSAAB Opononflase 100 240 6 __ 290
manure svoT _~_>4_0_‘ 120 3 3 "I43

Menu Close on Rise mo 2“, —6 Min 290
MSABB Open on Rise #5 T25‘ —— -173‘Atsltec §Fl57 -13

A19ADB own on Rise mo 240 Mama, Rm‘ 290
_g19Aoc _ SPDT’ _ 40 :20
 

 O19B8Jol'rnsonControls.lnc
Form 997629-7
Code No. U151 21020

 

 
Fig. 1 — An A19 Hot Water

Control less cover with

adjustable differential.

5. insert the bulb into well

applying a firm pressure to
be sure the bulb is at bottom

of well. Tighten set screws.

a. On remote bulb models,
remove 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 Models 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

case can be twisted enough
to affect the control’s

calibration and operation.

  
  
  

  
  

  

 A CAUTlON: Disconnect
power supply before wiring
connections are made to

avoid possible electrical
shock or damage to
equipment.

 

  
  



31-~'id
}1

 
All wiring should conform to the
National Electrical Code and

local 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 furnished (8-32 x
114 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 A19 with

convertible adjustment has a
snap-in plug in the cover and a

knob for field installation.

ON

CONTR S

Controls Grow
507 E Michigan Street
PO. Box423
Milwaukee. WI 53201
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OPEN ON
'l£MP. IKIREKSE

CL ON
TEN’. INCREASE

Fla. 3 — Termini arrangement of
SPOT models.
 

Convertible adjustment models
can be field convened 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 press the knob
onto the slotted shalt. 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
control 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.

CUTOUT STOP BRACKEV
WITH SLOY AND SCREV

 
Hg. 4 -- 6 models have: ecmn
cutouls!o9.Thestopocnmmu:tbo

locuuoed and moved to the stop
swing danlrod.‘l'IghIen screw char

uttlnglnr-nude.

Printed in USA



 

 
A19 Series

Automatic Changeover with Strap-On Mounting

Descriptiofi A19 Sexies
This is a changeovet control for use with

combination heating and ooofmg thexmostats. 6)
Features 6
This control automatically selects the correct
thermostat function. 9

Appiications
Recommended for conveotors. fan coils. and
blast coil units. and similar devices. The

 

 
A19‘CAC-2 can mounfed dirgdty on either a Acfiion on Increase
vemcaj or a honzontgi p:pe_. usmg the can of Tgmpefafufg =.g
mounting strap suppised wsth control. The E

A19CAC~1 has a remote bulb for greater M9 series
’“°“'"‘“9 °°’“"°'“°“°" Terminal Arrangement for spm A19CAC—1 (Remote Bulb Modei)

Seiection Charts Technical Specifications

  
- maximum case ambient temperature:

1 31 ‘F (55"C)
- maximum bulb iemperaturez 250’F (121“C)
Eiectxical Ratin - ~

TAC Locked Rater A 60.0 35 {}
AC Non-Inductive A

P110: Duly-425 VA 24 to 240 VAC

A19 Sofie: Automatic cha - = verwith Stra n Mountin

.
—
T

VRZM-517R Ccmealed adgustment cover
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A19 Series

Coiled Bulb Space Thennostat 
 

 
.‘ Description Mg SW3
‘ Wide range temperature control with air coil

‘ sensing element. ®
F Features 0

- wide temperature range

~ NEMA 1 enclosure 0
Applications
Use for Mum air or space temperature
sensing.

Action on lncmase _
of Temperature :1

A19 Series A158Ac
Termina! Arrangement for SPDT

Selection Charts Technica! Specifications
A19 Series Coiled Bulb 5- ca Thermostat Etectricai Ratin '

We " Range‘ Diff Bulb and Range Max.Bulb_ v— t§otorRatings}_lAQ‘;' 2:98] 2§O_
A‘!9BAB, A19BAC

VENTILATING, HEATING —
T-°—WI

A15BAB-3C SPST. _ 3510 95 3 (1.7) 1 318 ‘n. x 2 114 in. Knob 140 (60)
Open!-hgh (03335) Fixed Cofled Nownduwveor 22A.

(-1 tofla) Fixed Coiled

(-1 Q0 43) Fixed Coiled

Resistance Load A‘

COOLING

(Not Lamp Loads)

A1933c.2;; 1 SPOT -30 to 100 3 to 12 1 3/8 h, x 2114in. Conveflible 140{60)
(-34 to 38) (1.7 to 7) C0996

Pia! Duty -125 VA. 24 to son VAC
A19BAF

1. Roplaceslmfle-Radgets 201-15. -8. 2567-11 R3000 0104418. -1802. 015-594. C30~C1101J
Honeywea ream, mm T6054 A1005,

Kiwi
EEIEEI

Re - Iaoemant Parts

°°W*Pfi°"

Non-Inductive or 10 A.

CVRZIA-617R Concealed adjustment covet

    

 
  
  
 

   

  
 

  

12010 277 VAC
 

 

 

   
 

 

 
  

 

 

  
  
  

 Resistance Load A 120 to 277 VAC
(Not Lamp Loads)
Piiol Du1y- 125VA 2410277 VAC

333%
$35.5Non-lndudive of 22 A.

‘ 120 to 277 VAC

 

  

 
 

“'3-W°‘°"°°°"°'

 Pi|0tDuty—- ‘IZSVA, 24to600VAC
1. SPST and only one side of SPOT control;

SPOT -16 amps 120 to 277 VAC

 

Tmpndmmauxupocinnbnsaemmhsmdmmormmaeanptxnhnamrystamards,Fuawkmbmawmmumbeyuutesespedfimxiws.mn5s.ntwbu!JdnsanCawusdru
.IohnsonCowots.|nc shannmbehabieiucarruagestewkhwrunmcappbcakmumbusadnsprooucts ¢2309JcmsonConwIs.Inc unvwjonnsoncovru-ols.com
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A19

Temperature Control Less Enclosure (SPDT, Close Differential) 

Description M9 Series
Open-type temperature control for mounting in

cases or enclosures. ®
Features 9This control is designed with SPOT contacts for

open high or open low applications. 0
Applications
Use for panel-mounted temperature control for
a packaged terminal air conditioner or for self-

oonlained HVAC equipment. I . on I 8

of Temperature fr

A1 9 series

Terminal Arrangement for SPDT A1gAg;:.31

Selection Charts
R lacement Parts

code umber. pesc__ription.' . ’ ' '_”

wmiwn cm»«Wt
cvmm
mzwm iraazzj

‘T
T3-“
T‘B

   
   

  
  

 
 

MaxgB.IIl,l.> ,
Ten1h.f‘F vc), 

  
Technical Specifications
- baok mounting
~ knob supplied by the customer
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Application

The single-stage A19BAC and the
two-stage A28AA thermostats
incorporate single-pole double
throw (SPOT) switches for
controlling automatic ventilation or
heating in livestock barns, poultry
houses, milk houses, brooder
houses and other buildings. The 30
to 110°F (O to 43°C) and O to t40°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 warn
of or protect against failure or
matfunction of the A19 or A28
thermostat must be

incorporated into and
maintained as part of the
control system.

A CAUTtON: Risk of
Property Damage. Do not
install A19 or A28 space
thermostats with general
purpose enclosures in any

3 type of agricultural

 
 

 A19BAC, A28AA Single and Two-Stage Space Thermostats

For Farm and General Purpose Applications

  

lrstallalion lnstructions
lssue Date

A1 QBAC. A28AA
0403
 

 
Operation

Figs. 4 and 5 illustrate the operation
of the A19. On a temperature
increase. the circuit between R and
Y closes. Simultaneously the R and
B circuit opens.

Figure 6 iltustrates the operation of
the A28AA. On a temperature
increase, the circuit between R and
Y of the low stage switch (RYL)
closes. Simultaneously, the circuit
between R and B (RBQ opens.

On a further increase in

temperature, the high stage switch

 
operates and closes RY“ while . _
simultaneously opengrg Raw Fig. 1 —- Exterior view of spaceThennostat
The reverse sequencing takes
place on a temperature fall.

. WIPORTANT: Do not den! or

mstauatmn deform the sensitive bulb of

Moungng this thermostat. A dent or
deforrnation will change the

Mount control to a flat surface with

screws through holes provided in
back of frame.

IMPORTANT: On rough mounting
surfaces use the top two
mounting holes only. \M1en
these controls are mounted on

an uneven surface using
screws in all four holes, the

calibration and cause the

thermostat to cycle at a
temperature lower than the
dial setting.  

.. Adjustment

Knob adjustment or screwdriver stot
is supplied on the range screw. Dial
pointer is located an adjustment

 
 

  

 

Oughto stop bracket on knob and
cafibmflon and operation. screwdrwer adgustment models.

Before removing the cover, verity

Mount the comm; when; it is that all power to the thermostat and
exposed to the average associated equipment is turned off.
temperature of the controlled space. -

Do not mount where it will be A _
affected by unusual heat or cold, WARNWG1 R155! 07 

environment defined in NSC
Art. 547 where dust or dust

with water may accumulate or
where corrosive atmospheres
exist. Doing so may cause the
A19 or A28 thermostat to fail
and result in the loss of

temperature regulation and
damage to other property.

O2003Jol'tnsoaCootrols.lnc.
PartNo.996-238.Rev.C

such as directly over an animal
stall, in sunlight, or on an outside
wall. Avoid locations near a door.

window or hay chute.

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.
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Solid cover models are adjusted by
removing cover and moving dial so
thatlhesetpointisin linewiththe
dial pointer on the stop bracket.
(See Fig. 3.)

Convertible aqustment models can
be field converted from concealed
screwmtver slot adjustment to knob
adjustment or external screwdriver
slot adjustment. They are suppiied
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 adiustment
remove the snap—in plug.

The AZBAA switch is stamped to
indicate the Hi-TEMP switch and
the L0-TEMP switch.

 
Fig. 2 - The Space Thermostats

with convertible adjustment have
a snap-in plug in the cover, built-

ln 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 did to temperature at
which stop is desired.

2. Remove cover from thermostat.

3. 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.

2 A198/KC. A28AA installation instructions

  
  
 

  

4. Turn 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 electfical
shock. On multiple circuit
units, more than one circuit
may have to be disconnected.

 

All wiring should conform to local,
national, and regional codes. Use
copper conductors only. Do not use
on applications where electrical
ratings exceed ratings shown on the
thermostats 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 instaitalion,
observe at least three complete
operating cydes to be sure that all
components are functioning
correctly.

Check for correct operation in the
foilowing manner.

1. A19BAC - Ventilating or
Cooling Turn dial ciockwise to
a setting above space
temperature. Fan or cooling
system should be off. When
you turn the dial
counterclockwise, the fan or

cooling system should turn on
approxkhately at the dial
setting.

A198AC — Heating: Turn dial
clockwise above the space
temperature; the heating unit
should be on. \M1en you turn
the dial counterclockwise. the
heating unit should turn off
approximately at the dial
setting.

2. A28AA - It wiring is similar to
Fig. 8. fan should start at
approximately space
temperature and should
change to high speed as the
dial is turned counterclockwise

to a lower temperature setting.

it simitar 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 clockwise 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. it controlled

devices operate in reverse
(start in high or fully open
position), check wiring.

Repairs and Replacement

Field repairs must not be made. For
repiacement thermostat contact the
nearest Johnson Controls
distributor.

Adjustment Stop Bracket

 
Fig. 3 — All modets have a screw
type adjustment stop. Loosen

and move stop screw to the stop
setting desired. Tighten screw

after setting is made.
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A28AA" A19BAC

Volts, AC 120 208 240 277 120 208 240

Full Load Amp 16.0 9.2 8.0 —- 16.0 9.2 8.0

Locked Rotor Amp 96.0 55.2 48.0 -— 96.0 55.2 48.0

Nomlnductive Amp
spm’ 16.0 9.2 8.0 72 16.0 16.0 16.0

sps-r 16.0 9.2 8.0 7.2 22.0 22.0 22.0

Pilot Duty 125 VA. 24 lo 277 VAC 125\/A, 24 to 600 VAC
" Max connected load not to exceed 2000 VA.

r"eJ.9a§‘.u°{Z§’s‘ r%"s.=.

H U‘

G

Tuscan"‘ necfingmeansandoverload.'pmtec2ionV‘ asrequired,

Fig. 4 — A19BAC typical heating control circuit.

 
 

R TO Y CLOSE W
TEl~|PERATURE Rl$E

l__.r1,
To an s»ow"eaMoron suwu 

G
'Dz‘sconmcl3ng muons and overload pronzlion as

reqnmd.

Fig. 5 — A1SBAC typical ventilating or cooling control circuit.

6-TEMP FALLRn, CLOSES
R3,, ovens

 
 

n® “Q
3*‘ gfigigs av ovens

3" / Ra: cnosas 9 9
om. ssmus Q (3

J rm or-mus um-sup LO~TEMPTEMP Rise RBL CLOSES

Fig. 6 - Switch action of the A28AA two-stage control.
RB“, RY“ Indicate lll-TEMP. RBL, RYL indicate LO-TEMP. D

is the differential between stages.
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" ‘~¥ spar svntcnOR THERMOSTAT

fliueqnaucling mean and overiond protection asmound.

Fig.7-An A19BACh control of
hullng and ventlulng system;

 
'OilannMcDioq mum and mama ptotocs-‘on asrtqulmd.

Fig.8-‘—AnA28AA showslyplcalwiring
for In: contra! ofI wespudvmtlclfug
fan. Whaa control lcmpentuu reaches
the dial setting. the km Icmpototurc
switch suns Ihohnonlovnpood.lfIhc
upsoctompenturecomlnunto rlsqiho
Mg}: Iempenmxeswitch supplies power
to tho M911! Ipead mob! winding Mile
claoomoctfng the tow speed winding.

1'!) FAN
MOTOR

TO DAMPER
MOTOR OR

$12330
FAN MOTOR

menu: and ovabod protection an
R9. 9-—TyplcaI hoolmpfora two speed
volume lam uppucsaoo. Fan sun: when
the xemperutnrereochou thadhl coming.
It the umporawro continues to rise, mu
domper mom: I: enaglzcd by the high
temperature switch.

 

 YO HEATING
l&Td! 0‘!
SYSTEM

‘Daaonmdmq'‘ man and undead ptutrcfiono-n

Fla. 1o—Typic¢lwldag Ion combina-
tion heating and cooling Intern

V automflo changeover. A xempurnturo
- incrauo to dial among tum: or! the

honing system when the R-—B [ow
temperature switch contacts open An
increase of npptoxlmnaty SF‘ 0.76‘)
turns on tho fan at cooling system
throoflnhofl-Yconuctsofthohtgh
hmporaluroawflvzh.

c N
Control: Group
507 E. Michigan Street
PO. Box 423
Milwaukee. \M 53202

4 A19BAC, A28/-\A lnstflation lnstmctions
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151' SYAGE {HEATIN3 TOznn smze
uurmc {

*l>i9:onnecr6ng muons and cum-bod reunion asroquirod.

Fig. |1~—Typ!oal hookqafértwotttge
heating. On I Iemgenlure drop to (In!
talking lhofltst tugs healing turns on.
it me sompuawro continues to drop
about 3F‘ (I.7C') the second heating
saga turns on.
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 installation instructions

Issue Date January 9, 2003

A‘l9PRC Type Temperature Controls

with NEMA 4X Raintight Enclosures 
Application

  
  
 IMPORTANT: The A19PRC Type Temperature

Controls are intended to control equipment under

normal operating conditions. Where failure or
malfunction of an A1 QPRC 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
A19PRC control must be incorporated into and

maintained as part of the control system.

 

  
  
  
  
  

  
The A1 QPRC type electromechanical temperature

controls are designed for use in many agricultural
applications. The A1 QPRC 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
(ANSUNFPA 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 tow 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 A19PRC type
controls. Damaging the sensing element (coil) may
change the control calibration and voids any
warranties on the control.

Operation

When the temperature at the sensing element rises to

the setpoint (dial setting), the switch between R and Y
closes, and the switch between R and 8 opens on

Single Pole, Double Throw (SPDT) models. See
Figures 2, 3, and 4.
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installation

Dimensions A
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Figure 1: Dimensions for MSPRC Temperature
controls with NEMA 4X Enclosures, inlmm

Mounting

Mount the temperature control on a wall where it is

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 (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.
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Wiring

  
  

 A WARNlNG: 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 A19 temperature

controls on applications where the electrical load
across the controls 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 A1 QPRC 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 0—n'ng 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.

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 0-ring seal is properly seated.

Replace cover and knob assembly. Check the
alignment of the range adjustment knob.

 

 
  

 
 

R to 8 opens on
temperature rise.

A19 Tomperature
control 

L1

R to Y closes on
temperature rise.

A1 9 Ternperature
Control

 

 
 
  

User Supplied SPOT Switch
or Snitching Thermostat -;

R to 8 opens and
R to Y closes on
temperature rise.

A19 Temperature
Control

Figure 4: Typical Wiring for Combination Heating
and Cooling Applications
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Setup and Adjustments

Turn 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. Turn the dial
counterclockwise to a setpoint less than the space
temperature, and the heating system should cycle off.

A19PRC Type Temperature Controls with NEMA 4X Raintight Enclosures Installation Instructions 3

For Cooling or Ventilating applications: turn the dial
clockwise to a selpoint 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 and tightness of wiring connections.

Repairs and Replacement

The A19PRC controls are not field reparable; do not

attempt to repair a control that is not functioning
property. Contact your Johnson Contols/PENN sales
representative or authorized distributor for a
replacement control.

 



Technical Specifications

Product A19PRC Type Temperature Controls with NEMA 4X Raintight Endosures

 

 

 

 

 

Switch Contact Ratings _A_ggEied 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 Ampetes - Z2 22 22 22 -

Noneinducfive, 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 1409?; (43 to 60"C)
Conditions

Shipping Weight 12 8b (0.54 kg)

Agency Listings UL Listed; File E6688, CCN XAPX (US) and XAPX7 (Canada)
UL Listed as Type 4X and for NEC Axticle 547 Agricultural Environments

The pedbcmanae specifications ans nominal and conform to acceptable industry standards. For application at conditions beyond these
 .contactJohnson Contmts Application Engineering at 1-800«275-5676. Johnson Coatrois. Inc. shall not be liabie for
damages resulting fiom misappiication or misuse afits products
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A1 QQSC Type Temperature Controls with NEMA 4X

Raintight Enclosures
Installation instructions Pa“ "°‘ 24‘7654'2557' Rev‘ ‘T
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Application Requirements Dimensions

IMPORTANT: The A1 .9050 Type Temperature
Controls are intended to control equipment under
normal operating conditions. Where failure or
malfunction 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 (alann or supervisory) intended to warn of

or protect against failure or malfunction of an

A19QSC control must be incorporated into and
maintained as part of the control system.

 
The A1 QQSC 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 M9? or T19P control‘ The A1 QQSC 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.   <—- one (1.5) 00. Length Varies by Model

Figure 1: Dimensions for A1 SQSC Temperature
Controls with NEMA 4X Enclosures, in. (mm)

lMPORTANT: Do not dent, bend, or otherwise alter

the sensing element bulb of the M9080 controls.

Damaging the sensing element bulb may change

the control calibration and voids any warranties on _
the control. 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).
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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 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 A19 temperature controls

on applications where the electrical load across the

controls switch may exceed the electrical ratings

shown on the temperature controls label. 
IMPORTANT: Use only the tenninal 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 112 in. (trade-size) conduit knockouts

on the M9080 NEMA 4X enclosure. To make wiring

connections. proceed as follows:

1. Loosen the four cover screws and remove the

cover. Do not damage the 0-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 fitting to the conduit
first, and then connect the fitting to the A1900
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 0-ting seal is properly seated.

7. Replace the cover.

 
L1

 
 

R to Y closes on

bmperature rise.

A19 Temperature
Control

5.
2

User Supplied SPDT_Switch
or Switching Thermostat

 
 

R to 3 opens and
R to Y closes on
temperature rise.

N’-IKUJV

Figure 4: Typical Wiring for Combination Heating
and Cooling Applications
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Setup and Adjustments

Turn the knob inside the temperature control to change
the control temperature setpoint

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 Operation guidelines to check for proper
A1 9080 temperature control operation.

For heating applications:

1. Turn the dial clockwise to a setpoint greater than
the sensed temperature. The heating system
should cycle on.

2. Turn 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 oli‘.

Technical Specifications

2. Turn the dial counterclockwise to a setpoint less

than the sensed temperature and the ventilating or
cooling system should cycle on.

if the temperature does not operate in the manner

described previously, check the wiring and tightness of
wiring connections.

Operation

When the temperature at the sensing element rises to
the setpoint (dial setting), the switch between R and Y
closes and the switch between R and 8 opens on

SPDT models. See Figure 2, Figure 3, and Figure 4.

Repair information

If the M9080 type electromechanical temperature

control fails to operate within its specifications, replace
the unit. For a replacement A19QSC control, contact

the nearest Johnson ControlsIPENN® representative.

A19QSC Type Temperature Controls with NEMA 4X Raintight Enclosures

Switch Contact Ratings  

(SPST) Amperes

(SPD1) Amperes

Shipping Weight 1.2 lb (0.54 kg)

  

Applied VAC

Motor. Full Load Arnperes

Motor, Locked Rotor Amperes

Non—inductive, Single-Pole, Single-Throw

..n NUl ...s NU! —A I0 (70 ..x N? U! at P») U!
_.flT‘.

NU!

Non-inductive, Single-Pole, Double-Throw

Pilot Duty Volt-Arnperes

Ambient Operating Conditions -26 to 140'F (-32 to 60’C)

Ambient Storage Conditions -40 to ‘l40°F (-40 to 60“C)

Compliance UL Listed; File E6688, CCN XAPX (US) and XAPX7 (Canada)
UL Listed as Type 4X

  
N
H
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The performance specifications are nominal and conform to acceptable industry standards For application at conditions oeyond these
specifications, consult Johnson Controls Application Engineering at (800) 275-5676. Johnson Controls, Inc. shall not be liable for damages
resulting horn rnisappricalicn ormisuse of its products

CO SNSON
Controls Group
507 E. Michigan Street
Milwaukee. WI 53202

All othermarks herein are the marks of their respective owners.
© 2006 Johnson Controls, Inc.
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A19 Series

Fan or Cutout Control (Liquid Expansion Bulb)

Description Applications

Wide range temperature control with This oontnol is designed for low or line voitage
adjustabie dial stops and mounting flange. appflcations including warm air or fumaoe fan

 
  

oantmi.
Features

- liquid charged elemem for fast response
~ may be mounted in any position

A1 QEBA, M9588, MSEBC
M9608

' (M9808 not for use as limit conirol)Selection Chart
Mflseries Fan orcutoutcontrol Li uid Ex 1

 
 

  

 
“'AppiIc‘stion' (swag), u ‘:R;mg'e‘F" - . mm=.*«,(c-) , 1p._u3.scoptF('c)~ '

“ ‘ 1‘i'‘‘?.‘‘‘’"' M "' T1
A1‘DE§A-'16 Furnace an Ciose High 50 :5 250 9 as 25a 5 in. I 290

comma SPST (10 to 121) (5) (20) (121) (143)
A19B~1O warm Air High 100 to 350 9 36 350 375

SPST (33 in 177) (5) (20) (177) (191)
M9380-1c Coun!er—Fiow $991’ 100 to 350 9 240 350 375

mm Air Fumace (38 to 177) (5) (116) (177) (191)
A-|gEn3.1c‘¥ warm My Open High mo to 350 Manual Reset 240 350 5 in 375

was Look Out SPST (38 to 177) (116) (177) (191)

§  

  

    
Trupmumawespxlncahmremrnkdamcaiumtoaoceptnbhhdustrystxnaas FwappEaomsdwndi1iwsbquuunsospeoaicauom,mmmInhcdJdnsooOowouoNm,
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A19

Flange Mounted Duct Thermostat 

Description Applications
This is a wide~range temperature control with These duct thermostats are used on rooftop
a special air coil sensing eiement and an units, make—up heaters. duct heaters. and air
adjustable mounting flange. handling systems of all types.

Features Technical Specifications
- SPOT snap-action switch Elictfitifll Ra!-in

- unaflected by barometric pressure or E‘?
°'°“‘ ‘''‘”‘°"‘ “‘‘“‘’°’'‘‘‘"'‘‘’5 T1

‘ M “""9° ”'°""“"9 W“ "'° °°" "'°'“°“‘ EEIHEKIIEEI
pema’ Mmnm the ’°"‘i"9 Mb i" me
""”°""‘*° "°“‘°"°"”°“““’“'“

   

  
  

  
seiection Charts

- Mounted Ductfhermos
, S .l 1

Action

Vfiibie sale covet
 

 
A19EAF
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A19 Series

Hot Water Temperature Control (Well Immersion)

Description
This is a universal replacement control for open high or SPOT
applications. The control is furnished with a well assembly for 112 inch
tapping.

Features

- liquid-filled element provides rapid response to temperature change
~ adjustable differential
- universal replacement

 

Applications
This operating control is ideal for hot water boilers.

 
A19A8C-11
 

A1 SABC-12

Selection Charis

 

 
      

  

  
 

 

 

, .

5‘ ApplicationV 4 p _ . ' _ ~- Range ' - Diff ' ‘ ’We!_ICann. Range Max.'Bulb Temp.

 Open High (R~B) spm mo m 240 5 to 24 Convertible‘3‘“°“"5l
A19ADB~2C High Temp. Lockout SPST 100 to 240 Manual Reset ‘J2 in. 250 (121)

Open High win: (38 $0 115) (locks Out high)
Lockout

-o. 

 
 

C\;I'-'l28A~817R Concealed adjustment cover
CVR28A-813R Visible scale cover

AC‘ ma Load?» 10.0

Acw-«mm axj
Pibi Duty-125 VA, 24 in 800 VAC
 

Rupmmwuwdumusuemnmdmmiumwnamwhmammadsfiumfimuaawmnubwauhumdamm,mrmznrnbainnumcomusdrne.
Johnooncomrols.knsha§mMimI¢brdanaguma1&ukunmsapaiabn«mbmednuoaAs,O2m9hwsmCmwn&.lnc. vnwrmjohnsonconu-nls.com
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A19 Series

Special Purpose Thermostat (Rubber-Coated Bulb and Capillary) 

1 Description Technical Specifications

S This thermostafs rubber-coated bulb is Maximum bulb temperature is 140'?‘ (60‘C).
designed for direct immersion. Egedficag Rafi“ 3 5   

 W.
T
EllNon-Inductive or 10 A,
Resktanoe Load A 120 no 277 VAC
(not lamp loads)

Features

The rubber-coated bulb and capillary providecorrosion resistance.

 

  
 

 
 
 

Applications

This com '6 designed for use in wow
El towers.

Selection Charis

Mfiserless - Purpose Thermostat (Rubber-Coated Bulb and Cwilla )

1r!ge'.Diff..; ' Range Iaax.Bulb ‘
Acti,o“n'_ j".F{'fC) -; F'(c°) IV , , ‘ _ Adjuster. Temp.?F(°C)
$901‘ 4otc9o 1~1.I2(o_s) 3/8 in.x5-3i4in. Screwdriver mom;

(4 to 32} Rubbewoated slot
611 Cap.

‘ Description ' ’ * ‘
Concealed adjustrnem cove

  
 
 
 

   
A19AAF-4

  

 
   

Trnpu1a1n:uupnd‘iabmuvrnnh8udou1umwaooep1ableha.svys1m¢a'ds F«nppiunomdouu¢brubayauruuspocIamm,wmmtab::!JdumC«uokoGm.
Johnsoncomrolthc 9uImeuiabbfudamgansm&n&unmkaw5cumamsmadByoaas.c2m9hhsmc«umu.kc www.johnsonoon1tols.com
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N50-2 Tech meeting, B7F3 South Team room
Thu 0211112010 9:00 AM - 10:00 AM (Repeats)

Attendance is required for Dougias J Hoeffei
Chair: Alan BronlkowskilCORPIJohnson_Controls
No Location Information

 
Dougtas J HoeffellNNJohnson__Contro|s@Johnson__Contro|s. Eric A
BealeslEXTIJohnson_Contro!s@Johnson_Contro|s

This entxy repeats
{B View Dates 

Déséripaéfii

Discuss software technical issues on the N50—2 project

Personal Notes;



 
A19 Series

Thermostat for Crop Drying

Oescription Features

The A19 Series are sin9Ie~st§9e iemperature - designed for high temperature appncatsans
controis that mcomorate fiqmd-fined sensing - nanow (2? fixed) or wide adjustable

 

e'°m°“t3* differentials

Applications

Tegl-mica: Specifications Crop drying thermostat energizes gas valve tomairxtaia temperature.
The maximum bub temperature for the
A19AAE~3 is 200‘? (93‘C) and for the
A19ABB~2 is 240'? (116'C).

Electrical Rating 120 no

3-‘ 3-°

Non-indudiveor 10A
ResistanoeLoadA 120to277\IAC

   
 

 
 A19AAE-3

 
   selection Chart

Code ‘Switch Range ‘
Number Action ‘F (‘’C)

   
        

 

 

Max. Bulb/Temp i
«F (ac) »  
  

 

  
 

Diff ‘ But a and Range
F°(C') _ Capiliaty Adjuster '

3

 
 
  

 
   

(Not I-am» Loads)

A1SAAE-30 ispsv so ta we 2 (1.1 we in. x 1 m in Km):

*9 10 fl Cap‘

W33“ Muss-2c spsv sotozoo am o.2soin. Knob 24o(11s)
"°”’°“‘°"R°‘°“ 5°” — Open (102993) (suns) x2 1:2 in. Extswie
Pitot Duty - 125 VA, 24 to 600 VAC fligh Adjustable 1:: a cap.     

Tmpulmmmcospodficaumsmermmnlmdcorlummacouwblehdusuynmduux Fuapp6cmmsmmMihmbeyumfiesespn#ma1mn.amsunvwiouIJdruonCuwusuKne.
Jomsoncomnls, Inc shafinotbehdvlebordamagesreszsfmgfmm misappEc:aiormrmisuseofx(spmdLx:ts. §2(I19JomsonConv'ols, inc wwwJohnsonc°fi!r0!S-com
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