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Pneumatic Room
ThHermostats
-1001, 1101,

1201, 1301, 1601

DEVICE INFORMATION
Identification

Thermostats of this family may be easily identified by
referring to the part number located on the carton and on
the back and side of the device. Stamped on the back of the
device is the date of manufacture (four digits, the first two
representing the week of the year and the last two
representing the year).

These thermostats are used for proportional control of
pneumatically actuated valves, dampers and similar devices
in heating, ventilating and air conditioning systems. See
Performance table.

Pre-Installation

The thermostats are shipped with mounting screws and
three 3/4-inch long copper tubes. Wall fittings must be
ordered separately.

Before installation, make a visual inspection of the thermo-
stat carton for obvious signs of damage.

Air Connections: Two plastic tubes reinforced with a coil
spring are coded M & B. The M (Black) designates the
supply main and the B (White) designates the controlled
branch line.

Model TIK-1601 has three plastic tubes. The additional tube
A (White) designates the auxiliary (two-position) branch line.

INSTALLATION
Requirements

Locate the thermostat where it will be exposed to
unrestricted circulation of air which represents the average
temperature of the controlled space. Do not locate the
thermostat near sources of heat or cold, such as lamps,
motors, sunlight, or concealed ducts or pipes. Maximum
safe ambient temperature is 150°F.

Figure 1. Mounting Thermostat to AT-507 Mortar Joint Fitting

LITHO IN U.S.A.

The thermostat fitting is available for either flush or surface
mounting. See Figures 1 and 3. The AT-506 and AT-508
(wall box fittings) are for surface mounting on all wall sur-
faces and flush mounting on plastered or stud walls. The
AT-507 is for flush mounting in masonry walls. Note: No
fitting is available for use for flush mounting in masonry
walls when using the TK-1601, an electrical box is used for
this application (Figure 2).

Figure 2. Mounting Thermostat to Electrical Box
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Wall Box Fitting

Figure 3. Mounting Thermostat to AT-506 or AT-508
Wall Box Fitting

F-15571



PERFORMANCE

Factory Setpoint Supply Air
Dial Range Setting Pressure
Part Number Description and Action® (F) (F) Throttling Range (psig)
Heating
TK-1001 DA
15 or 20
RA
TK-1101 Cooling
Adjustable
Heating-Cooling 2—10F9/10 psi 15 — RA*
TK-1201 DA — 20 psig 55.85 75 20 — DA*
RA — 15 psig
Factory Set
- 1 O -
TK-1301 DayDl\lEQ:ght 4F9/10 psi
15 — Day
; . 20 — Night
TK-1601 Night — 20 psig igh
Day — 15 psig
*Direct acting: Increases output pressure on temperature rise
Reverse acting: Decreases output pressure on temperature rise

Air Consumption: .008 scim for sizing air compressor
(exception: .024 for TK-1601).

Supply in Pressure: See Performance table.

Air Capacity: 16 scim for sizing air mains (exception: 32
for TK-1601).

Air Connection: 5/32 plastic tubing.

Application of TK-1301 and TK-1601

Manual TK-1601
Lever RAN
4 | oy
P.E. 0—20 Psi
Day 15 || [ Controlled _ To U.V. TK-1601
: 3 - - 16-18 Psi
Night 20 = Branch Controls TK-1301
oS¢l  Day 0 Psi — Manual O Psi % IR
o] =
- Night 20 Psi NN
V4 NN >
= NN Y
Manual TK-1201
. TK-1001
TK-1101
O Controlled To U.V.
M >
Branch Controls
Figure 4

Procedure

To mount a thermostat on a AT-506 and AT-508 wall box
fitting, refer to Figure 3:

1. Remove and discard the cardboard cover plate on the
wall box. (The cardboard cover protects the fitting
while the wall is being plastered.)

2. Fasten the mounting plate to the wall box with the
two flat head screws provided. Make sure it is square
with the wall before tightening the screws.

3. If the thermostat tubing is too long for easy coiling in
the wall box, it can be cut to length. Cut the tubing at
a 459 angle, for ease in inserting the tubing into the
“O" ring seal. Be sure that the coil spring is cut flush
with the tubing.

4. Remove and discard the short piece of tubing from the
connector head of the wall box.

5. Place the fiber board insulator over the tubes on the
back of the thermostat.

6. Insert the main (black) plastic tubing into the left hand
hole in the connector head. Insert the branch line
(white) tubing in the right hand hole in the connector.
TK-1601 — Insert the auxiliary branch line (A White)
in the center hole in the connector. Insert tubes at least
1/4-inch. Do not use any lubricant on the plastic
tubing.

7. Fasten the thermostat to the mounting plate with the
three Allen mounting screws provided. Tighten the
screws evenly.

To mount a thermostat on an electrical switch box. When
installing a thermostat to an electrical switch box (Figure 2)
in a masonry wall, proceed as follows:

1. Attach the mounting plate to the switch box with the
two flathead screws provided. Be sure the mounting
plate is vertical.

2. Place the fiber board insulator over the tubes on the
back of the thermostat.

3. Slightly rotate the tubes back and forth, and push
firmly on to the fittings.

4. Fasten the thermostat to the mounting plate with the
Allen head screws provided and tighten evenly.

See Figure 5 for connection to field tubing.
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To mount a thermostat on a AT-507 mortar joint fitting
(Figure 1) proceed as follows:

1. Remove the screws holding the protector block in
place. Pry out and discard the protector block. Pull out
and discard the short piece of plastic tubing inserted in
the connector head,

2. Attach the thermostat mounting plate to the connector
head with the two flathead screws provided. Be sure
the mounting plate is vertical.

3. Measure 7/8-inch from the back of the thermostat and
cut the tubing at a 45° angle to make the tubing slide
into the connector head easily. Remove the coil spring
from the tubing and discard.

4, Insert two 3/4-inch lengths of copper tubing, supplied
with the thermostat into the plastic tubing to stiffen
the plastic tubing so it can be installed easily.

5. Place the fiber board insulator over the tubes on the
back of the thermostat.

6. Lubricate the outside of the two plastic tubes (this
applies to the mortar joint fitting only) with water or
glycerin. Be sure that none of the lubricant gets inside
the tubing.

7. Insert the tubes into the connector head. Slightly
rotate the tubes back and forth, and push firmly into
the sockets at least 1/4-inch.

8. Fasten the thermostat to the mounting plate with
Allen screws provided, and tighten evenly.
CHECKOUT

After installing the thermostat, verify proper operation as
follows:

1. To check the nozzle and/or restriction, turn the
setpoint dial to 859F. If the thermostat is direct acting,
the output pressure will drop. If the thermostat is

reverse acting, the output pressure will rise. Turn the
setpoint dial to 559. If the thermostat is direct acting,
the output pressure should rise. If the thermostat is
reverse acting, the output pressure wilill drop.

Note: The mount of rise or drop in the output pressure
may vary depending on the ambient temperature in the test
area. If output is always 0 psig, the restriction may be
plugged. If output is always equal to supply or unable to:
decrease below 3 psig, the nozzle may be plugged.

2. To check for active thermal element, adjust the
setpoint knob to obtain approximately 8 psig branch
output. Slightly warm the element with your hand or
breath. A direct acting thermostat will increase output
pressure. A reverse acting thermostat will decrease
output pressure. If the thermostat fails to function
properly, refer to REPAIR.

RUN/ADJUST
Theory of Operation

These thermostats are piloted relay devices incorporating an
internal pneumatic feedback principle which permits the
use of low mass bimetals and minimum leak from the
nozzle-restriction side of the circuit. This provides maxi-
mum sensitivity with minimum air consumption. Operation
may be understood by referring to the schematic diagram in
Figure 6.

The supply air pressure (1) is channeled from the main
chamber through the restriction (2) into the nozzle (3).

The nozzle-restriction combination controls the pressure to
the pilot diaphragm of the pneumatic relay. The bimetal
positions the nozzle lever over the nozzle to regulate the
pressure in the pilot chamber. The force exerted against the
pilot diaphragm (4) actuates the relay part of the system.

The relay is operated by the pressure on the pilot
diaphragm as follows:

An increase in pressure on the pilot chamber diaphragm (4)
overcomes the preload force on the pilot diaphragm spring
(5), the main valve plug spring (6) and the air pressure on
the plug (7), to move the supply main valve plus off its seat.
Supply air pressure then flows into the branch chamber (8).
The resulting pressure change is transmitted to the feedback
chamber” (9), where it exerts a force on the feedback
plunger (10), moving it up. The force is transmitted to the
nozzle lever through the feedback levers (11 and 12) and
spring (13) to balance the force exerted by the bimetal.
This action provides a linear relationship between tempera-
ture at the himetal and branch line pressure.

A reduction in pressure on the pilot diaphragm allows the
diaphragm to move away from contact with the bleed valve
seat (14). The bleed valve seat then moves off the main
valve plug and allows air from the branch chamber to bleed
through the bleed valve and out to atmosphere through
exhaust port (15). This reduces the force in the feedback
chamber until it is balanced by the reduced bimetal force.
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At that point the pilot chamber pressure is just adequate to
cause the bleed valve to seat on the main valve plug and stop
flow of air out of the branch.

Changeover: In the thermostat, two bimetals are mounted
on the bimetal bracket. On TK-1201, one bimetal is direct
acting and the other is reverse acting. On the TK-1301 and
TK-1601, both are direct acting. The bimetal which is in
control of the thermostat is determined by the position of
the switchover lever (16). The position of the switchover
lever is determined by a spring-loaded diaphragm (17),
which is actuated by the supply main pressure. When the
pressure is 15 psig, the piston is at the bottom of its stroke.
At this position, the bimetal (18) rests on the nozzle lever
and the bimetal (19) is raised off the nozzle lever by the
change-over lever. When the main pressure is changed to 20
psig, the diaphragm overcomes the spring force and moves
the piston to its upper limit, moving the over lever to allow
the bimetal (19) to rest on the nozzle lever and lift the
bimetal (18) off the nozzle lever.

Adjustments

Throttling Range: The throttling range is set dt 4F° per 10
psi control pressure change. It should be set at the lowest
value which will allow the thermostat to control the system
without cycling under normal load conditions. The most
satisfactory setting will vary with the type of system being
controlled.

If the throttling range of the thermostat as shipped is not
satisfactory, proceed as follows:

1: Measure temperature at sensing element. This should
be a stable temperature.

2. Rotate setpoint dial to this temperature.

3. With 15 psig supplied to thermostat, adjust calibration
screw until 3 psig is read on branch test gauge.

4. Rotate the setpoint dial in a direction which raises the
output until 13 psig is read on the branch gauge.

5. The difference between the setpoint dial readings in
Step 2 and 4 is the throttling range of the thermostat.

6. If the throttling range in Step 5 is not that desired,
move the throttling range slider (Figure 7) in the
appropriate direction and repeat Steps 2 through 5
until the desired throttling range is obtained.

The calibration of the thermostat should be checked after
the throttling range has been changed.

Branch
Test Gauge
Point

Throttling Range
Adjustment

Calibration: As a nominal calibration, the branch line
control pressure should be 8 psig when the setpoint is equal
to the room temperature indicated by an accurate ther-
mometer. On some applications, a value other than 8 psig
will be required to get the desired control results. In this
case, change the 8 psig designation used in the calibration
procedure.



XXX X XXXXXXXXXXXXXXXXXXXXXXXXXXX
X CAUTION X

The thermal element of the room thermostat is very
sensitive to temperature change. Do not affect its
temperature by touching the bimetal or breathing
on the thermostat. When calibrating the instrument,
observe the room temperature frequently and reset
the setpoint dial if required. X
XXXXXXXXXXXXXXXXXXXXXXXXXXXX XXX

1. Remave the thermostat cover by loosening the cover
SCrew.

2, Using a 5/64-inch Allen wrench, unscrew (counter-
clockwise rotation) the test point screw one full turn
(Figure 7).

3. Attach the test gauge rubber seal to the boss, as shown.
Using a rotary motion, push the gauge on as far as it
will go (1/4-inch minimum). See Figure 8. The tubing
will support the test gauge in a position where it will be
easily read. The supply pressure to the thermostat
should be 15 psig.

4. Adjust the setpoint dial to the room temperature as
indicated on the test thermometer.

5. With a .048-inch six spline wrench, turn the calibration
screw (Figure 9) clockwise if the controlled pressure is
above 8 psig and counterclockwise if it is below 8 psig.
Adjust the screw until the controlled pressure is
8+1 psi.

Note: The hex nuts on the calibration screws are tension
devices only. They should not be loosened to make an
adjustment.

The TK-1001, and TK-1101 thermostats are now calibrated.
Proceed to Step 4 below. Bimetal (18) on TK-1201, 1301
and 1601 is also calibrated. To calibrate bimetal (19) pro-
ceed as follows using a special tool AL-80 or a small
screwdriver.

~
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Bottom
Bimetal

Figure 8
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1. Insert the blade of the tool or screwdriver between the
switchover plunger and the switchover lever shown in
Figure 8. The top (18) bimetal should be approximately
1/32-inch off the lever and the bottom (19) bimetal
should be in contact with the lever.

2. With a .048-inch six spline wrench, turn the calibration
screw clockwise if the controlled pressure is above
8 psig and counterclockwise if the controlled pressure
is below 8 psig. Adjust the screw until the pressure is
+1 psi.

3. Manually switch the thermostat several times by remov-
ing and reinserting the AL-80 or screwdriver and observ-
ing the branch line pressure. If it varies beyond the
limits, repeat the calibration.

4. Remove the test gauge.
5. Turn the test point screw clockwise to tighten.

6. Replace cover.

MAINTENANCE
The pneumatic thermostat requires no routine maintenance.
REPAIR

Field repair of pneumatic thermostats is not recommended.
However, if the thermostat output pressure is 0 and it
cannot be corrected by calibration, the restriction should
be checked. Hold the restriction plate up to the light and
check the .0075 hole. If the hole is blocked, the restriction
plate must be replaced, The filter should be replaced at the
same time. If the hole is not blocked, then the thermostat
should be replaced.
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TK-2001,

-2012, TK-2201,

TK-3001, TK-3201, TK-4001,

TK<4012, TK-4212, TK-4212-201,

Pneumatic Bulb Thermostats

For proportional temperaiure control of pneumatic valves
and actuators to maintain discharge temperature of reheat
systems and sampling chamber or return air temperature
of terminal units and as a proportional low limit thermostat.

General Information

Proportional control type of pneumatic instrument, using bal-
anced lever system actuated by a liquid-filled thermal copper
element with a 3' (914 mm) capillary.

Maximum Safe Air Pressure: 30 psig (207 kPa).
Maximum Safe Case Temperature: 140°F (60°C).

Mounting: Directly by means of top mounting holes or with a
right angle mounting bracket included with thermostat.

Alr Connections: Post with barb for 1 /4" O.D, plastic tubing.

Air Consumption for Sizing Air Compressor: .016 SCFM
(8 ml/s) @ 15 psig (103 kPa), .024 SCFM (11 ml/s) @ 20 psig
(138 kPa).

Air Capacity for Sizing Air Mains: 36 SCIM (10 ml/s) @ 15
psig (103 kPa), 50 SCIM (14 mi/s) @ 20 psig (138 kPa).

Dimensions: 4-5/8" (117 mm) highx2-1/8" (54 mm) wide x
1-5/8" (41 mm) deep.

B Device
To Main S
—-—
M

TK-2000, 3000, 4000 except TK-4212-201

To Controlled

Options: None.

Accessories:

AT-208 Duct mounting kit
Tool-95 Pneumatic calibration tool kit

Description Max. Safe Bulb Style Control Supply Air
N:;rt:er and Action* Bulb Temp. Dimensions in Dial Range T';{:I:"tlg Pressure
psi (kPa) °F (°C) Inches (mm) °F (°C) 9 psig (kPa)
- Straight
TK-2001 7/32 % 14 (6 x 356)
Healing Coiled i ;
TK-3001 s Dial Adjustable 15 (103)
DA 1x5(25x%127) Marked | 2-10°F (1-6°C)/
Averaging Cooler- 10 psi (69 kPa)
TK-4001 140 (60
A 1/8 %48 (3% 1.2 m) Warmer Faciory Set
. ; 60-90 ACE[2=E)
TK-2201 Heating- Straight ‘ 15 (103) RA*
Cooling 7/32 %14 (6 » 356) (15-32) T8 et (63 kP Cooling
20 (138) DA Coiled 20 (138) DA*
J‘_K-3201 15 (103) RA 1%5(25x127) Heating
F oo Straight
':’rK Lo Heaﬁng 3/16x11-1/4 (5X286) 15(103)
l/TK-4012 DA™ Averaging
3/32x54(2x1.4m)
Heating- Dial Adjustable 15 (103) RA*
TK-4212 Cooling Averaging Marked | 5-25°F (3-14°C)/ Cooling
20 (138) DA 230 (110) 3/32%54 (2x14m) Cooler- 10 psi (69 kPa) 20 (138) DA*
15 (103) RA Warmer Factory Set Healing
Haating- 30-90 10°F (6°C)/
Cooling (-1 to 32) 10 psi (69 kPa) 15 (103)
b " Low Limitt Averaging Full Qutput
TR0 || o HesTI 3/32 %54 (2 % 1.4 m) 20 (138) DA*
Full Output Heating
15 (103)
*Direct Acting (DA) — Increase output pressure on temp. rise.
Reverse Acling (RA) — Decrease oulput pressure on lemp. rise.
**Field changeable to reverse acting.
AL 20 psi (138 kPa) unil can bleed down a branch line from a centrolling thermostat.
AL 15 psi (103 kPa) unit is inoperalive, i.e., passes conltrolling thermostat signal.
LITHO IN U.S.A. 3-84 F-12585-5



Dimensions in inches () mm
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Direct Mounting Bracket Mounting
)" 1-5/8 | Dimension Dimension
(41)
Figure 1. Mounting Dimensions
INSTALLATION 3 Wire Tie S ST-zsa ;
: t
Locating g Thermal Buli \ BG;aka; an
The thermostat can be mounted in any position. However, it is Apsembly
most common to mount the thermostat with the setpoini adjust- “@ %
ing shaft on top. The adjusting mechamism is in the thermostat TS 1/4" (6 mm)
on the side opposite from the setpoint knob shaft. This area Hard Drawn Copper Tube _
should be readily accessible so that the thermostat can be g Note: An access panel may ][5 Capllary
serviced easily. Locate the bulb in the return air intake in a | be required to allow for tying g
position where it will sense representalive air temperatures. ~Duct bulb to copper after it is .—Duct
installed in the duct.

Mounting

If the thermostat is mounted directly to the unit air conditioner,
drill three holes corresponding to the location of the mounting
holes and setpoint shaft in the thermostat. To use bracket, drill
three holes to match any three of the five bracket mounting
holes selected (Figure 1).

Mount the thermostat using the two #10-32 screws, and the
scale plate which indicates the temperature setting, Attach the
knaob, positioned so that the pointer indicates the cooler (CCW)
position on the scale. Rolate setpoint to midscale.

Uncoil the capillary tubing and fasten the bulb in the air stream
being controlled as shown in Figures 2 and 3 below. (See
Figures 7 and 8 for duct mounting template and assembly.)

Attach 1/4" O.D. plastic tube to "M (main) and “B” (branch)
fittings by slightly rotating the tubes back and forth and pushing
firmly onto the fitting (see Figure 4.)

Wire Tie — AT-208
. Bracket and
— Ducl Thermal Bulb ‘WZW 3 Backd
Assembl
" | o y
] i
] b
\f ( H
1/4" (6 mm) Hard )
Copper Tube o | Capillary
20" (500 mm) Min. Length \*,_, Duct

Figure 2. Mounting TK-2000 Series Bulb

Figure 3. Mounting TK-4000 Series Bulb

CONVERSION OF DIRECT ACTING
THERMOSTAT TO REVERSE ACTING

1. Remove direct acting calibration screw complete with ten-
sion nut (Figure 4).

. Insert screw into threaded hole where reverse acling screw
is shown in Figure 4.

. Tighten tension nut carefully until it is snug.
CAUTION

DO NOT overtighten as this will ruin nut.

4. Calibrate per instructions shown below.

Reverse Acting Direct Acting
Calibration Screw Calibration Screw
(Requires .048" Bristol (Requires .048" Bristol
Wrench or Tool-82)  Wrench or Tool-82)

Throttling Range
Adjustment
= s

Control
Branch
Fitting (B)

Supply Main
Fitting
(M)

TK-2201 Shown |

Figure 4.



THROTTLING RANGE ADJUSTMENT

The throttling range should be set at the lowest value which will
allow the thermostat to control the system without cycling
under normal load conditions. The most satisfactory setting
will vary with the type of control system.

The throttling range is changed by sliding the throltling range
adjustment pivotin the flapper to its proper position (see Figure
4). Calibration of the thermostat should be checked after the
throttling range has been changed. When making the throttling
range adjustment, care should be taken to prevent excessive
side forces on the flapper lever (see Figure 6).

CAUTION

In no case should the pivot point be raised when the
adjustment is made (see Figure 6).

CALIBRATION

After the throttling range adjustment is made, the thermostat
should be checked for calibration. As a nominal calibration, the
controlled branch pressure should be 8 psig (55 kPa) when the
setpoint is equal to the bulb temperature, indicated by a ther-
mometer located near the bulb. In some applications, a value
other than 8 psig (55 kPa) will be required to get the desired
control results. Change the 8 psig (55 kPa) designation as
used in the calibration procedure, should this be the case.

Calibrale the thermostat as follows (See Figure 5):

Disconnect the branch line at the thermostat and attach a test
gauge to the fitting (B). Push the tubing on as far as it will go,
approximately 1/4" (6 mm). The tubing for this test gauge
should be approximately 6" (150 mm) long to permit bringing
the gauge out from the test point to a place where it can be
easily read. The supply pressure to the thermostal should be
15 psig (103 kPa).

Direct Acling
Calibration

Reverse Acling
Calibration

7 N\
= . = ]
4 g \g | |
| , E"" 4

One Temperature Thermostats

Figure 5.

These thermostats are factory adjusted to operate at the mid-
point of the dial span, when the adjusting dial is in its mid-
position. Whenever the throttling range is changed, the thermo-
siat calibration should be checked and adjusted if necessary
as follows:

1. The scale on the thermostat represents 30°F (17°C) or
60°F (33°C) span (see page 1) with the desired control
point in the center. Each division is equal to 5°F (3°C) for
30°F (17°C) span units and 10°F (6°C) for 60°F (33°C)
span units.

2. Observe the temperature of the bulb using a test thermome-
ter. Turn the knob of the thermostat to the point on the scale
which would correspond to the bulb temperature. Read the
branch line pressure. It should be 8 psig #1 psig (55 kPa
+7 kPa).

3. If the pressure is not 8 psig (55 kPa) use a .048" Bristol
wrench (Tool-82) in the calibrating screw and adjust the
screw to obtain 8 psig (65 kPa). The proper screw holes for
the reverse acting or direct acting calibration are labeled on
the main lever (Figure 5).

CAUTION

Care should be taken when adjusting the reverse acting
selpoint screw. Avoid unnecessary side motions and
particularly avoid lifting the lever to which the screw is
attached. Burrs on the Bristol wrench could cause it
to stick in the screw. Note also, that the hex nuts on
the adjusting screws are used to provide tension only
and should not be loosened when making calibration
adjustments.

4. When the calibration has been completed, turn the knob to
the desired setpoint and remove the gauge, reconnect the
branch line and replace the cover.

Heating-Cooling Thermostats

1. Adjust the supply line pressure for the system to 25 psig
(172 kPa).

2. Connect a pressure regulator into the supply main between
the main and the thermostat at the thermostat location.

3. Adjust the regulator to 20 psig (138 kPa); at this supply
pressure the thermostat is direct acting.

4. Setthe dial knob on the thermsotat to the bulb temperature
setting and observe the branch line control air pressure.
This pressure should be 8 psig 1 psi (565 kPa £7 kPa).

5. If not, adjust the direct acting screw to obtain 8 psig (55 kPa)
branch line control pressure using a .048" Bristol wrench
(Tool-82),

CAUTION

Do not loosen the hex nut on the screw. This nut is for
friction purposes only; it does not lock the screw.

6. Adjustthe regulatorinthe mainlineto 15 psig (103 kPa). At
this supply pressure the tlemperature is reverse acting.

7. Observe the branch line control air pressure. If this pres-
sure is not 8 psig (55 kPa), use a .048" Bristol wrench
(Tool-82) and adjust the reverse acting calibrating screw io
obtain a 8 psig (565 kPa) branch line control pressure.

CAUTION

The lever to which this screw is attached contains a
spring hinge and is pivoted on the switch point adjusting
spring. Undue side motion or forces tending to lift the
switch lever off the main lever can damage the hinge or
unseat the lever,

8. Recheck calibration by switching the supply pressure
between 15 and 20 psig (103 and 138 kPa) several times
and observe the control pressure. If it varies from the
desired pressure, repeal the calibration procedures,

9. Calibration is now complete. Turn the adjusting knob to the



desired setpoint. Remove the test gauge and regulator,
reconnect the main and branch lines and replace the cover.

Heating-Cooling Low Limit TK-4212-201

A special Healing-Cooling Thermostat is available for unitary
heating-cooling applications. This thermostat is very similar to

the TK-4212 except:

1. The restriction plate has been removed making the unit a
one pipe thermostat. The air signal to the main connection

actuates only the switchover parts.

2. The R.A. calibration screw has been removed. Therefore,
when the main pressure is reduced to 15 psig (103 kPa),
there is no calibration screw to contact the main lever and
the flapper closes the nozzle completely and the thermostat

is inoperative.

To calibrate apply 20 psig (138 kPa) to the main and full branch
pressure from the primary controller to the branch connection
of the TK-4212-201. Then calibrate as a single temperature

D.A. thermostat.

MAINTENANCE

This is a quality product. Regular maintenance of the total
system is recommended to assure sustained optimum

performance.

FIELD REPAIR

Repair is not recommended except for replacement of restric-
torassembly. Use AT-529 restrictor kit (see Figure 6) if restric-
tor replacment is required. Otherwise, replace thermostats if
system is not operating correctly and the cause is traced to the

thermostat.

AT-529 Restrictor Kit

I:;:' Description Q;.'t‘a;:itty
1 Filter 2
2 | Restrictor Gasket 1
3 Restrictor 1
4 Restrictor Gasket 1
5 Air Connector 1
6 Screws 2
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Figure 6.
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Figure 7. AT-208 Duct Mounting Kit

F-12585-5 BK

Dimensions in
inches () mm

¥ o
1/8(3)
1 (25)

&

3/4 (19)

1/8(3)
Dia

——=—1(25)

Figure 8. Bulb Mounting Hole Arrangement
for Drilling Ductwork

Barber-Colman Compan)
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940

Loves Park, IL U.S.A. 61132-2940
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P — TK:6024, 84

Y/ BRRBEAD, TK-8024, 8124

io{s[Ni]=10d) General instructions Pneumatic
S \COMPANY, 2 Bulb Thermostats

N

USES

For proportional control of Barber-Colman pneumatic valve
and damper actuators to maintain air or liquid temperatures
in duct, plenum chambers, liquid lines, tanks, etc. May also
be used as a low limit thermostat.

@ PHIURATIC
CONTROLLER
|TK-

RANGE

CONSTRUCTION

A proportional control, relay type of pneumatic instrument FOATOAD, 1k G5
which uses a liquid-filled remote sensing element bulb. The = -
element actuates a piloted non-bleed relay through a stable
balanced lever system. Internal feedback provides accurate
proportional control at all levels of sensitivity.

The unit is available in direct or reverse-acting models. The
unique design provides compensation to counteract the af-
fects of variations in ambient temperature.

Supply Air Pressure 15 psig nominal, 30 psig maximum.
Maximum Safe Bulb Temperature 310°F.
Maximum Safe Case Temperature 150°F ambient.

Air Consumption For sizing air compressors, average air

consumption is .008 standard cubic feet per minute (SCFM). S | |
Air Capacity The maximum air requirement for sizing air — 8 p———4-3/4 - 816
mains is 16 standard cubic inches per minute. i
Air Connections Manifold — 1/8" FNPT. L O O O =
= :

Bulb Length Straight 3/8” X 4-5/8"; Avg. 3/32" X 8'. 3 ]

Part Throttli Bulb Slfatcio_ryt 4-3116

ar i rottling u etpoin Front View 5
No. Action Range Style SE‘;':"’ Setting
°F

J TK-6024 o Adjuslable | Straight

- * | 8-85°F
T/Yv-8024 Per 10 psi | A9 | ~ 20 (o)
TK-6124 Change. [graight t; = e

7 RA* Factory +240
TK-8124 Set 5°F, Avg.
*Direcl-Acting (DA): Increases outpul pressure on lemperalure rise.
Reverse-Acting (RA): Decreases output pressure on lemperature rise.
tAs shipped — 20 to 120°F, reverse side of dial 100 to 240°F.
OPTIONS
None [ B
ACCESSORIES
5-13/16
AL-362 Stem mounted back connected 0-30 psi gauge - 3518
AT-201 3/8" x 9-1/2" with 3/4" MNPT copper well e view
(requires AT-209)
AT-203  3/8" x 9-1/2" with 3/4" MNPT stainless well
(requires AT-209) i i

AT-206  3/8" x 4-1/2" with 1/2" MNPT copper bulb well
AT-208 Bulb duct mounting kit S W

AT-209 Bulb mounting kit for use with AT-201 or AT-203
AT-211  Qutside bulb shield
AT-539 Pilot pressure kit

F-14684-1



INSTALLATION AND MOUNTING
Thermostat Mounting

Mount the thermostat in an upright position on a wall or ver-
tical flat surface that does not vibrate. Avoid locations near
steam or hot water coils or pipes, or wherever radiant heat
will affect the bulb or capillary tube.

Bulb Mounting

LIQUID LINE AND TANK (TK-6X24)
Installation Hardware

Part - Mig. Insertion
No. Description Fitting |  Size
AT-201* Copper Bulb Well 3/4" |1/2" Dia. OD
AT-203* | Stainless Steel Bulb Well | MNPT | 9-1/2" Long

1/2" |1/2" Dia. OD

AT-206 Copper Bulb Well MNPT |4-1/2" Long
, . 3/4" Length
AT-2091 Bulb Mounting Kit MNPT of Bulb

*Requires AT-209,
tRecommended installation is with a bulb well.

Bulb Well Installation Limitations

NOTE: Angle Must Not Allow
End of Well lo Contact
Side of Pipe

Tee Mounting Tee Mounting  Elbow Mounting

Application Limitations at 250°F
Fluid Temp. (Max. 350°F)

Part | Max. Recommended | Max. Recommended
No. Velocity (FPS) Static Pressure (psig)
AT-201 11 250
AT-203 20 500
AT-206 11 250
AT-209 4 150

AT-206 INSTALLATION

Install AT-206 bulb well into 1/2" FNPT opening. Place pack-
ing (included with AT-206) over bulb support section and in-
sert bulb into well. Push packing into nut on well using a
screwdriver.

i AT-206
Bulb Support T2 ML Bulb  Bulb Well
-
WA
5, B
f Preferred
Packing Liquid Flow

AT-201, AT-203 AND AT-209 INSTALLATION

Install bulb well or adaptor from AT-209 into 3/4" FNPT
opening. Place packing nut, washers and packing from
AT-209 over bulb support section and insert bulb into well or
AT-209 adaptor. Push interlocking washers and packing into
well or adaptor and tighten packing nut until firmly seated.

Packing Nut Interlocking ~ Adaptor (From AT-209 Kit)
W;a'!nerr or Bulb Well Optional
S 3/4" NPT  Bulb BulbWell

= ,,,,,,,:3’@
Preferred
Liquid Flow

L Dy as by
| ‘(“ ) ( LA
TgLS
|_ F’acking—’
AT-209 KIT
DUCT: TK-8X24

Install bulb mounting with two AT-208 kits as shown below.

.— Duct L.— Duct
g Averaging Bulb ~ Wire Tie
\ AT-208

1/4" Hard Drawn .
Copper Tube ,,J Capillary
Note: Access panel may be
required to allow for tying bulb
to copper after it is installed in
the duct.

OUTDOOR: TK-6X24
Install with AT-211 kit as shown below.
1. Mount bulb to outside wall or surface with bulb clip.

2. Place shield over bulb and fasten to mounting surface.

DUCT: TK-6X24
Install bulb with AT-208 kit as shown below.

Cut 1/2" Dia.

Sealing Hole in Duct

Gasket

Support Tube
of Capillary

Mounting Bracket



ADJUSTMENTS

Thermostats are shipped from the factory calibrated to pro-
vide an 8 psig control line pressure when the control point is
equal to the setpoint.

To make all adjustments remove the cover by first loosening
the cover screw. Squeeze slightly on the top and bottom and
pull forward and down, unhooking the top first.

Setpoint Dial

The thermostat has a total dial range of —20°F to +240°F.
One side of the dial is marked — 20 to 120 and the other 100
to 240. If a setpoint higher than 120° is required, proceed as
follows:

1. Rotate setpoint dial to 110°.

2. Using a 3/16" open end wrench, hold hex shaft below
setpoint dial.

3. Loosen screw that holds dial in place and remove.
Remove dial and turn over to the 100 to 240 side.

5. Start screw into dial post, before tightening line up dial
at 110°, and tighten. Be sure to hold dial post with
wrench when tightening screw tight.

6. Proceed with standard throttling range and calibration
procedures.

Throttling Range

The throttling range shouid be set at the lowest value
which will allow the thermostat to control the system
without cycling under normal load conditions. The most
satisfactory setting will vary with the type of control system.
The throttling range is changed by sliding the throttling
range adjustment slider to its proper position. See Figure 2.
Calibration of the thermostat should be checked after the
throttling range has been changed. When making the throttl-
ing range adjustment, care should be taken to prevent ex-
cessive side forces on the feedback lever. In no case should
the pivot point be raised when the adjustment is made.

O | Setting for 10 psi Change Port 1/8” FMPT =77

Branch Test
Conneclion
(Requires 5/64" Allen,
Wrench or AL-82)

35°F

25°F Restriction
159F Location
10°F

5°F Throttling Range
3oF Adjustment Slider

@

Throttling Range Adjustment

If the throttling range of the thermostat as shipped is not sat-
isfactory, proceed as follows:

1. Move slider to approximate position desired. (See Fig-
ure 2.)

Approximate Throttling Range SUPPlY A'/‘ .

g "
f I\Z'm“t“ng TE‘ISTI%E Setpoint Dial —S -
8 ilatment alicers (—20 to 120°F on -
& one side, 100 lo 240°F

g on other side)

2. With instrument measuring a stable temperature, rotate
setpoint dial CCW to low end of scale, then CW to that
temperature “‘setpoint’.

3. Adjust setpoint calibration screw until 3 psig (RA) or 13
psig (DA) is read on branch gauge.

4. Rotate setpoint dial (CW) toward upper end of scale
until 13 psig (RA) or 3 psig (DA) is read on branch
gauge.

5. Difference between setpoint dial readings in Step 2 and
4 is the approximate mechanical throttling range of the
thermostat. The thermal throttling range will be equal to
or less than the mechanical throttling range.

6. If the throttling range in Step 5 does not provide the
control desired, move throttling range slider in appro-
priate direction and repeat Steps 2 through 5 until de-
sired control is obtained. If unable to obtain satisfactory
control, check system for proper sizing of components
being controlled and sensing element location.

Calibration

After the installation has been completed, the thermostat
should be checked for calibration. As a nominal calibration,
the controlled branch pressure should be 8 psig when the
setpoint is equal to the bulb temperalure, indicated by a
thermometer located near the bulb. In some applications, a
value other than 8 psig will be required to get the desired
control results. Change the 8 psig designation as used in the
calibration procedure, should this be the case.

1. Using the branch gauges, or a separate test gauge con-
nected to the branch test port*, rotate the dial (direct-
acting (DA) — lower, reverse-acling (RA) — raise) in the
appropriate direction. The branch pressure should raise
to be the same as the supply pressure +1 psi.

*Note: As shown in Figure 2, each thermostat is fur-
nished with a branch test connection. If a test gauge is
to be used at this connection, use a 5/64" Allen wrench
to unscrew (counterclockwise) the test point screw one
full turn before attaching test gauge.

Branch
Air Port 1/8" FMPT

Selpoint
Indicator

Setpoint

Cal. Screw

(Requires .048" Bristol
Wrench or AL-82)

Thermal Bulb

Optional AL-362
Gauges Shown

Figure 2.

2. Measure the temperature at the bulb. This must be a
stable temperature.

Rotate the dial to this temperalure.

Turn the setpoint calibration screw (see Figure 6) until a
branch pressure of 8 psig + 1 psiis read on the branch
gauge.



Note: The hex nut on the adjusting screw is used to
provide tension only and should not be loosened when
making adjustments.

Turn the dial to the desired setpoint.

6. |If separate test gauge is used, remove gauge, tighten
test point screw and replace cover.

7. Observe operation of system for satisfactory control. If
necessary, recalibrate after system has come into con-
trol and stabilized.

USE AS A LOW LIMIT THERMOSTAT

These thermostats may be used as low limit thermoslats.
Normally in this application, they are used in series with the
branch pressure of another proportional thermostat. When
using two proportional thermostats in series, the second unit
must have an external main air source for the pilot chamber
of the thermostat. This is required to insure the operation of
the second thermostat at low branch pressure from the first
thermostat. An external pilot pressure kit is required for this.
The part number of this kit is AT-539.

F-14684-1 BK

Attachment of AT-539

To attach the AT-539 external pilot pressure kit, use the fol-
lowing procedure:

1. Remove restriction cover plate, restriction and two
gaskets (see Figure 2 for location).

Replace items in Step 1 with parts in AT-539 kit.

3. Route 5/32" plastic tubing through hole in base and
connect to constant 15 or 20 psig main.

Calibration When Used As Low Limit

1. Determine throttling range required. This normally is
approximately 10°F.

2. Adjust branch pressure from first thermostat to max-
imum branch pressure.

3. Adjust throttling range as described in Throttling Range
Adjustment above.

4. After throttling range is adjusted, proceed with calibra-
tion of control point as described in Calibration.

Barber-Colman Company
ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
LITHO IN U.S.A.
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TKS-&O{ 4m{,4017,

8014, $033, 9014, 9017
Transmitters

Rod and Tube and Remote Bulb <.

Transmitters \\

N :

DEVICE INFORMATION

These transmitters are used with Barber-Colman RKS
receiver-controllers for control of air or water tem-
peratures. They may be used in conjunction with AKS
receiver gauges for temperature indication only.

Pre-Installation

For list of parts required, see INSTALLATION
Procedure for mounting and piping.

Before installation, make a visual inspection of the
carton and transmitter for signs of damage.

INSTALLATION

Requirements

Air Consumption: 48 scim for sizing air compressor.
Supply Air Pressure: (when used for indication only):
18 psig.

Air Capacity: 36 scim for sizing air mains.

Air Connection: 1/8-inch FNPT.

The transmitter may be mounted in any position;
however, preferred mounting is with the air con-
nection at the botiom with the unit in a vertical
position.

N\ e

‘_

e 5o
Y

b2
L
V— L',':-I!’!“I

Averaging Bulb Transmitter

Rod and Tube Transmitter

Procedure

MOUNTING OF ELEMENT (Figure 1): The 9-1/4-inch
rod and tube transmitter is furnished with a mounting
bracket threaded for use with standard AT-201 or
AT-203 well. Attach the mounting bracket to the
well, then insert transmitter element and attach
transmitter to bracket with screws provided.

AT-201 Copper
AT-203 Stainless Steel N
Well Gasket

Adaplor—, K/

-
r

Flow— T
Pipe Tee Up
Figure 1 TKS-8014
TKS-8033
Transmitter
CAUTION

Well must be straight before inserting trans-
mitter and be located in pipe tee as shown at
least 15 feet from pump discharge or intake.

PERFORMANCE
Max. Safe Temp. Output Signal

Device Part'No. Action Mounting At Element Range (Non-Adjustable) (psig)
Straight Bulb H’k§:2031 DA Wall or Duct 93°C (200°F)  |-40to 71°C (-40to 160°F) 315
Averaging Bulb [, FKS-4014 DA Duct 149°C (300°F) | -181to 38°C (0 to 100°F) 3-15
Averaging Bulb | TKS-4017 DA Duct 149°C (300°F) | 10to 66°C (50 to 150°F) 3-15
Rod & Tube | TK5-8014 DA Immersion 149°C (300°F) | -181to 38°C (0 to 100°F) 3-15

Rod & Tube [TKS-8033 DA Immersion 149°C (300°F) | 4to 116°C (40 to 240°F) 3-15

Rod & Tube | TKS-9014 DA Duct 149°C (300°F) | -181t0 38°C (0 to 100°F) 3-15

Rod & Tube | TKS-9017 DA Duct 149°C (300°F) 10 to 66°C (50 to 150°F) 3-15

DA = Direct-Acting
LITHO INUSA. 4-84 F-14240-6



AIR DUCT MOUNTING (Figure 2): Drill three holes in
the duct and fasten the transmitter to the duct with
two screws provided. Use Figure 2 as a template.

Note: Locate transmitier as far from the fan as

possible.
7/16" Diameter
Hole 1/8" Diameter
/ (2 Required)
Pany /-\ ;\'/
w7y

k,/ 7

— 1-3/32 —P=

2-3/16 ———— =

Typical Units
TKS-8014, 8033, 8014, 9017

Figure 2. Full Scale Template for Drilling
Rod/Tube Unit Holes

AIR DUCT MOUNTING — TKS-4014, TKS-4017
(Figure 3): Transmitters equipped with 5/64-inch x
24-foot averaging bulb include a mounting cork shown
in Figure 3. Drill holes as shown in Figure 4. Mount
transmitter with two screws provided. Thread element
through 7/8-inch hole and apply cork to it. Secure
element in duct, to duct supports, or use a length of
hard drawn copper. Attach copper to duct, and attach
element to copper with a wire tie. Insert cork into
hole. An alternate method is shown in Figures 5
and 6.

CAUTION
Do not bend bulb in less than 3-inch diameter
circle.

Cork Averaging
Bulb
Capillary 7/8" Diameter Hole
for Cork
Duct
£

Figure 3. Installing Averaging Bulb Through Duct

Figure 5. AT-208 Bracket and Gasket Assembly
Used in Place of Cork Supplied with Unit

Duct AT-208
Bracket and
Gasket Assembly
Wire Tie i
uc
Thermal Bulb Y

Eb%’—‘i“

\

1/4" Hard Drawn
Copper Tube

Capillary

Mote: An access panel is required to allow for tying bulb to copper
after it is installed in the duct.

Figure 6. Mounting Averaging Bulb Through Duct

1/8" Diameter Hole
(2 Required)

1T AT-208 is

used as shown

7/8" Diameter Hole in Figure 6

(See Figure 4) \/
:% (1:1
T | k |
1/8" Diameter Hole 1 _.-‘
(2 Required) l L_ I DR PR
O’ H—
O T —"——
le———————— 2.3/16

—
Typical Units TKS-4014, TKS-4017

Figure 4. Full Scale Template for Drilling
Averaging Unit Holes



OUTDOOR MOUNTING (Figure 7): A bulb clip and
shield (AT-211) are available for mounting the bulb to
the outside wall or surface. After mounting the bulb
with the clip, place the shield directly over the bulb
and fasten the shield to the wall surface. Transmitter
is located inside of building on wall or duct. Typical
unit is TKS-2031, supplied with 3-foot capillary.

{ @
e e S
~—
CAUTION

Do not crimp bulb with clamp.

Figure 7. Outdoor Wall Mounting of Element
With AT-211 Bulb Shield

ADJUSTMENTS: All transmitters are factory set for
the range indicated in the Performance table. No
attempt should be made to readjust units in the field.

PIPING: When used in conjunction with a receiver-
controller with less than 200 feet of 1/4-inch OD
tubing between the receiver-controller and the trans-
mitter, the air supply to the transmitter is through the
receiver-controller as shown in Figure 8.

:\AB Psig l-.q-—— 200 Ft. Max. —-b-l
ain
4 €
| o0 I
HK,S Transmitter | TKS
Receiver-
Controller

Figure 8

When the distance between the receiver-controller
and the transmitter is over 200 feet but less than
1000 feet maximum recommended (Figure 9), it is
necessary to provide a main air supply at the
transmitter location and remove the built-in restrictor
from the receiver-controller input.

18 Psig
Main
{ 4 0075
Restrictor
L (
1R
~=—— See
Note 1
See Note 2
RKS TKS
Receiver- Transmitter
Controller

Note: 1. More than 200 ft. up to a max. of 1000 ft.
2. Remove restriction from receiver-controller.

Figure 9

When the transmitter is used in conjunction with a
receiver gauge for indication only, it is necessary to
supply an air main to each transmitter through an
.0075 restrictor (Figures 10 and 11).

18 Psig

Main
AKS
Receiver

Gauge
.0075
Restrictor
L S
Bty ‘-—I

e ———— 1 DOOFL.
Max.

TKS | Transmitter

Figure 10
AKS
Receiver
Gauge
200 Ft.
r"_ Max.,
18 Psig
'\, [ .0075 Main
l ) Restrictor
TKS
Transmitter
Figure 11

Note: It is recommended that field tubing termination
to the transmitter be made with at least 6 inches of
1/4-inch O.D. plastic tube to avoid the possibility of
forces from the tubing affecting the transmitter.



CHECKOUT

1. Connect the calibration box into No. 1 and 2 lines
as shown in Figure 12 and 13.

2. Move toggle switches to the up (transmitter)

position.

3. After making sure the transmitter is sensing a
stable condition (temperature, humidity, pressure)
measure the condition at the transmitter with an
accurate measuring device such as thermometer,

etc.

4. Note reading on calibration box gauges for specific

ranges of transmitter used, compared to condition
measured at the transmitter. Readings should be
within +15°F. If readings are not within these
limits, replace the transmitter.

RUN/ADJUST

No adjustments are required on the transmitter.

MAINTENANCE

The unit requires no maintenance under normal
conditions.

REPAIR

Field repair is not recommended. If the system is not
operating correctly, and the reason is traced to the
transmitter, it should be replaced.

Typical Connection of SYZE-12875-1 _(51 o)
to ch.eck transmitter with remote @ @ SYZE-12875-1
restrictor ; :
. Calibration
Box
Qo[ Fll©
Main 0075
Restrictor
Ll
77 g
To /f ¢
Actuator 4
ﬁ ~=S——— See Note 1
B M2[1]a
\
RKS ™~ See Note 2
Receiver- TKS | Transmitter
Controller
Note: 1. More than 200 ft. up to a max. of 1000 ft.
2. Remove restriction from receiver-controller.
Figure 12
| 1 1
TKS TKS Secondary
Q Transmitter
Primary
Transmitler
@ @ SYZE-12875-1
j O Calibration
Box
L ]
Rkg 2 1 Typical Connection of SYZE-12875-1
Receiver- io check transmitter and calibrate
Controller receiver-controller with restriction in
receiver-controller. Bar'ber' c I c
Figure 13 ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL (J.5.A. 61132-2940
F-14240-6 BK LITHO IN U.S.A.
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LFA-1101, TA-1102
Two Position
Electric Room Thermostat

For on-off control of unit heater motors, electrical
heaters, high input motor starter coils.

l‘\/\/\'—l a-3/8" ||
Common B
’ ‘ ;
Night Depression Resistor R makes on [
(Certain Models) temp. drop :'
? (oo
=
part | Control* Full Load Locked Non-Inductive Pilot
NG Dial Amps Rotor Amps Amps Duty
/ i Range | 24/120 Vac | 240 Vac | 24/120 Vac | 240 Vac | 120 Vac | 240 Vac | 277 Vac VA
/_ 55-85°F 68 @
A-1101 (13-29°C) Pvd
7.2 36 432 216 7.5 7.5 7.0 340 @
45-75°F 120/240
TA-1102 (7-23°C) e

"Units marked in both °F and °C. dial stop pins included to limit control range.

Bimetal operated snap action SPST swilch with heavy duty
contacls. Coded screw terminals. Differential 2°F maximum.
Units have plaslic covers as standard. Mounts on flush or
surface switch box,

Dimensions: 4-3/8" high x 2-3/4" wide x 1-5/8" deep.

ACCESSORIES

AT-101
AT-104
AT-136
AT-504
AT-505
AT-546
AT-602
AT-603
AT-1103
AT-1104
AT-1105
AT-1155
AT-1165
Tool 11
Tool 13

Lock cover kit

Dial slop pins (NOTE: pins included with each unit)
Title plates (day, night, heat, cool)

Plaster hole cover kil (small)

Surface mounting base

Auxiliary mounting plate

Selector switch sub-base DP4T

Selector switch sub-base one DP4T, one DPOT
Wire guard

Cast aluminum guard

Plastic guard

Plastic guard

Plastic guard

Calibration wrench

Contact burnishing lool

LITHO IN USA

OPTIONS
Add “dash-number" (-XXX) suffix to

desired option.
m |] 'L'!I
‘ | I|‘
:.. 0

2
=

| i F%
S S

-402 -404

base part number for

—601 10°F night depression 120V Standard Covert
—602 10°F night depression 24V Standard Covert
—B603 10°F night depression 240V Standard Covert

tNormally, night depression is controlled by a centrally
locatedtime clock such as AE-174 or AE-178, or by selector
switch sub-bases (AT-602 or AT-603).

F-9961-7



INSTALLATION
Requirements

Locate thermostat where it will be exposed to unresiricled
circulation of air which represents the average temperature of
the conlrolled space. Do not locate the thermostat near
sources of heal or cold, such as lamps, motors, sunlight or
concealed ducts or pipes. The thermostat is designed for
service in any normally encountered human environment.

Procedure
1. Pull all wires. (Use copper wire only.)
2. Fasten mounting plate to box or wall.

3. Make electrical connections to thermostat screw lype
terminals. Make all connections in accordance with the
job wiring diagram and in compliance with national and
local electrical codes. Class | wiring is required unless all
circuits to contacts are powered from a Class |l source.

4. Hookthermostat ontop of mounting plate and swing down
into place.

5. Tighten thermostatl mounting screw.

Plate Mounting

Screws (2) I\
. Rounded Tab Up

Mounting Plate

Swilch Box

Thermostat
Mounting Screw

CHECKOUT

After installing a thermostat, make an initial check of the
swiltching action. Verify the switch action by listening to and
watching the swilch contacts, using a vollmeter between the
proper sides of the swilch, or observing the controlled device.

1. Run the setpoint dial to a temperature above ambienl.
This should cause the thermoslat to switch, calling for
heal.

2. Turnthe setpoint dial setting down gradually. The swilch
should break contact.

Calibration

All thermostats are calibrated al the factory and normally will
not require any such attention. However, if recalibration is
necessary for any reason, proceed as follows:

1. Disconnect power 1o thermostal.

2. Set the adjusting dial to correspond lo actual room
temperature.

3. Remove thermostat cover, remove screw thal secures
right-hand side of insulator, fold back insulator and
remove contact cover. (See Figure 1.)

F-9961-7 BK

/=, Contact

jf Cover
Detent TN /

Magnel
“R" Contact

Insulator

Contact
Blade

: Adjusting
| Dial
Calibration
Screw
Optional
Bimetal Ni%ht
Element Depression
Resistor
Figure 1

Do not breathe on the thermostat or handle excessively
as this will affect the accuracy of the final calibration.

4. If contact blade is made to the lefl (R) contact, use a
3/16-inch open end wrench to turn calibration screw
counterclockwise (looking at head of screw) until blade
just breaks contact. Note: Each complete revolution of
screw changes calibration approximately 8°F. Thermo-
stat is now properly calibrated.

5. Ifcontactis not made to the lefl, turn the calibration screw
slowly clockwise until element makes to the R contact.
Thenlurnscrew very slowly counterclockwise until blade
juslt breaks contacl. Thermostal is now properly calibrated.

6. Replace contact cover insulator and thermostat cover.
Restore power to thermostal.

8. Recheck calibration about 30 minutes later to be sure
heal from handling did nol resull in erroneous setling.

MAINTENANCE

Open areas at boltom and around base of thermostat should
be kept clean and free from obstructions to allow proper flow of
air. If switch conlacts need cleaning, this may be done with a
TOOL-13 contact burnishing tool.

REPAIR

Field repair of the thermostal is not recommended. If the sys-
lem is not operaling correctly and the reason is traced to the
thermostal, it should be replaced,

Barber-Colman Compant
ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO INUSA.



Heavy Duty Room Thermostat
C-114

Electric Heat Room Thermostat
TA-121

DEVICE INFORMATION

TA-121, Eleciric Heat Room Thermostat, is designed
for non-inductive loads only as shown in the table below
and should not be applied to motors such as fans, unit
heaters, etc.

Non:Inductive
Control Amps

Part | Swilch Dial 120 | 240 | 277

No. Action Range* Differential | Vac | Vac | Vac
5°C (1°F)

Aot gPST 10-30°C | Themaly | | |
: A:“anp (50-86°F) | 1.7°C (3°F)
9 Mechanically

*Scale marked in both degrees F and degrees C.
Posilive off position on dial.

TC-114, Heavy Duty Room Thermostat, has SPDT switch
that can be used to control unit heaters or motors per table
below. The TC-114 cannot be used for non-inductive loads.

Full Load Lockad
Amps | Rotor Amps

Control
Part | Swilch Dial 120 | 240| 120 | 240
Ng. Action Range Differential | Vac | Vac| Vac | Vac
1.7°C (2°F)

10-30°C Healing
(50-86°F) | 1.7°C (3°F)
Cooling

9.8 8 | 588 48

/ SPDT
| C-114 Snap

Acling

*Scale marked in both degrees F and degrees C

INSTALLATION

Physically, these thermostats require upright mounting on a
properly flat vertical surface. Locate the thermostat where it
will be exposed to unrestricted circulation of air which
represents the average temperature of the controlled
space. Do not locate the thermostat near sources of heat or
cold, such as lamps, motors, sunlight or concealed ducts or
pipes. The thermostatl is designed for service in any nor-
mally encountered human envirenment.

Procedure

The thermostat may be installed on either a flush switch box,
or a surface switch box.

1. Pull the required wires.

2. Make the electrical connections to the thermostal as
required by your application. Refer to the wiring figure 1
for TA-121 and figure 2 for TC-114.

3. Remove the cover by holding the metal base in the area
of the switch and pull outward on the one piece plastic
cover.

4. Mount the thermostat. Number 6 screws are provided
for switch box mounting. Re-install the thermostat
cover.

-3

TA-121

Red = To Power Supply

> v

Black —* 7o Electric Heater

Switch makes ON
drop in temperature

Figure 1. TA-121

Red

Temperature Drop
Orange (Common)

Red makes ON temperature drop

Figure 2. TC-114

o i —
1 [
=1
Mounting
114 mrm L{ i Centers
[4-172"] 83 mm
[3-9/32")
Ll
L?D mm{[2-3/4"] = =29 mme| =—19 mm

[1-1/8"] [3/47]

Figure 3. Mounting Dimensions
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Checkout
After installing the thermostat, make an initial check of the
switching action by observing the controlled device.

1. Move the setpoint dial to a temperature above ambient.
This should cause the thermostat to switch, calling for
heat.

2. Move the setpoint down gradually. The switch should
break contact. On TC-114 only, it should make a contact
call for cooling.

F-17059 BK

Run/Adjust

All thermostats are calibrated at the factory and normally
will not require any attention other than setling the setpoint
dial at the desired temperature.

Maintenance

Open areas on thermostat cover should be kept clean and
free from obstruction to allow proper flow of air.

Repair

Field repair of the thermostat is not recommended. If the
system is not operating correctly and the reason is traced to
the thermostat, it should be replaced.

Barber-Colman Compantf
CONTROLS DIVISION

1800 Rock Street, Rockford, lllinois, US.A., 61101
LITHOIN U.S.A.



TC-4100 Series
TC-4200 Series
Bulb Thermostats
Return Air Thermostats

For on-off control of media temperature in ducts, tanks, liquid
lines, etc.

TC-4100 Series one stage units control one electrical circuit.
Available in single or dual bulb configurations. (See Perform-
ance Table.)

TC-4200 Series two stage units control two electrical circuits
in sequence. Available in single or dual bulb configurations.
(See Performance Table.)

Dual bulb units are used to vary the control point of the
controlled media as a function of outside air temperature. The
ratio specified is outdoor to indoor. A unit with a1 to1-1/2 ratio
will increase the water temperature 1-1/2°F for a 1°F
decrease in outdoor temperature,

Air bulb units feature a coiled, fast responding air bulb. Used
in return air control applications.

Device: Liquid filled thermal element actuates one snap act-
ing SPDT switch per stage. Large color coded terminals. Sel-
point adjustment dial plate is marked in °F on one side and °C
on the other. The thermal differential is adjustable within the
limits shown in the performance table. The mechanism is
enclosed in a metal case and the cover, and has 1/2-inch to
3/4-inch conduit opening in the bottom of the case. Remole
bulbs are suitable forimmersion, duct, or outside air mounting.

Dimensions

Bulb Units: 2-1/4" (57 mm) Wide x 4-5/8" (117 mm) High x 2"
(51 mm) Deep.

Alr Bulb Units: 2-1/4" (57 mm) Wide x 9" (229 mm) High x 2"
(51 mm) Deep.

Electrical Rating: All Unils Except TC-4115"

Switch Rating (50/60 Hz) 24v | 120V | 240V
Full Load Amps 9.8 9.8 8.0
Locked Rotor Amps 58.8 58.8 48.0
Pilot Duty VA 60 360 360
Non-Inductive Amps (Resistive) — — —
Single Stage 22 22 22
Two Stage 16 16 8.0

*TC-4115 for Systemn 8000 and dry circuil swilching.
Electrical Rating: 1.0 amp at 24 Vac; .25 amp al 24 Vdc.

LITHO IN U.S.A. 10-83

Typical Single Bulb @

(Single or Two Slage)

Typical Dual Bulb @

(Single or Two Stage)

Typical Air Bulb
(Single or Two Stage)

@
(Y

F-18895-1



Performance and Selection Table

Pkt Setpoint Dualf Dimensions Differential Maximum Case
Type Adjustment | Bulb | Capillary Factor Safe Bulb Ambient
Nu/rnber Range Ratio | (Copper) Bulb (Copper) Set ¥ | Adjustable | Temperature | Temperature
C-4111 8
)i -40 10 120°F _ e
TC-4111-020 20'
TC-4112 100 le 260°F & 310°F
Single Stage n “ &
TC-4115 3/8x4 I°E 3to 16°F . °F
Single Bulb -40 10 120°F 170°F 40 to 150
TC-4121
o 10 o
TC-4122 100 to 260°F Keirared 310°F
TC-4123 180 to 350°F 400°F
Indoor Outdoor Tolal of indoor
: ! and ouldoor
sg‘g‘f g"l’ge TC-4151 7010 120°F | 117172 Eacioaum a/exar | siaxs1/20| seF |151010°F | temperatures | -40to 150°F
ual Bul must not exceed
TC-4152 T 3/8x4" 3/8x% 4" 3to 16°F 280°F
One Stage ] 5 Cailed oF Fi -4010 145°F | 4519 150°F
Air Bulb TC-4166 50 to 90°F None 5.1/D % D 2°F Fixed Safe Bulb Range o1
TC-4211 6' Per Stage
-40 10 120°F Fixed 170°F
Two Stage TC-422 3/8x% 4" 3°F 40 to 150°F
Single Bulb 2 o 10 Between o -40 1o
g TC-4222 100 lo 260°F At Slages 310°F
TC-4223 190 to 350°F 210 10°F 400°F
Indoor Outdoor Per Stage
Fixed Totlal of indoor
; . and outdoor
TwoStage | 10 4o 70t 1200 | 1112 2 argxsa/2r|  amxa gop | Beween | neratures | -40 1o 150°F
Dual Bulb Each Bulb Slages t ot i
1510 6.5°F must nol excee
280°F
TC-4252 14 3/8x4" 3/8x4" 2o 10°F
Per Slage
Coiled Flred 2°F 40 lo 145°F
Two Stage - P oile - - (6] & o
Rirfugy, | TR | SRuERnr Hone 2-1/2% 2" 3°F | Belween |safe Bulb Range | ~40'0 150°F
Stage Adj.
1 1o 5°F

*TC-4115 for System 8000 and dry circuit switching, Eleclrical Raling: 1.0 amp al 24 Vac: .25 amp at 24 Vdc.

“TG-4151 and TC-4251 — For 1-1/2:1 ratio reverse bulbs and use extra dial supplied with unit.

‘+First number of reset ralio typically indicates ouldoor air temperalure change required to increase the selpoint by the second number.

Ratio Selection Table

Outdoor Change in Water Temperalure for Different Ratios as
Temperature Ralio Outdoor Temperature Drops from 70°F to Design Temperature
("F) Dial Set at 70°F | Dial Set al 80°F | Dial Set at 90°F | Dial Sei at 100°F | Dial Set at 110°F | Dial Set at 120°F
1lo1-1/2 7010 220 80 to 230 90 to 240 100 to 250 110 lo 260 120 to 270
-30 1101 7010170 80 lo 180 90 to 190 100 to 200 110t 210 120 tc 220
1-1/2tc 1 7010137 80 lo 147 90 tg 157 100 o 167 — -
1t01-1/2 70 to 205 8010215 90 to 225 100 1o 235 110 to 245 120 to 255
-20 101 7010180 8010170 90 to 180 100 to 190 110 1o 200 12010 210
1-1/2101 7010 130 80 1o 140 90 to 150 100 to 160 =3 —
1to1-1/2 7010190 80 1o 200 90 to 210 100 to 220 11010 230 12010 240
-10 1io1 7010 150 80 o 160 90 10 170 100 io 180 11010 190 12010 200
1-1/2tol 7010 123 80 to 133 90 lo 143 100 10 153 = =
1to1-1/2 70to 175 8010 185 90 1o 195 100 to 205 11010 215 120 to 225
0 1ol 70 o 140 B0 to 150 90 10 160 10010 170 1010180 12016 1890
1-1/21e1 7010117 800127 90 to 137 100 lo 147 — —
1101-1/2 70 1o 160 BOto 170 90 to 180 100 10190 11010 200 12010 210
+10 lTlo1 7010 130 80 to 140 90 1o 150 100 lo 160 11010170 12010 180
1-1/2 101 7010 110 80to 120 90 1o 130 100 1o 140 - -
Tlo1-1/2 70to 145 8010 155 90 fo 165 10010175 11010 185 120 10 195
+20 1to1 7010 120 8010130 90 10 140 10010 150 110 lo 180 12010 170
1-1/2101 70 to 103 8010113 9010123 10010 133 =1 =
1lo1-1/2 7010 130 80 lo 140 90 to 150 100 ta 160 1101lo 170 120 to 180
30 111 7010 110 80 to 120 90 1o 130 100 to 140 110 1o 150 120 1o 160
-1/2 101 70to 97 8010 107 9010117 100 to 127 = =




Dual Bulb Selection

On the dual bulb units, indoor and outdoor bulbs are deter-
mined by the ratio selected. See Performance and Selection
Table. Ratio refers to the outdoor air temperature change
compared to the water temperature change. The dial setpoint
is the water temperature setpoint when the outdoor tempera-
ture is 70°F.

To selectratio, itis necessary to know only: (1) outdoor design
lemperature, (2) maximum water temperature at outdoor
design temperature, and (3) desired waler temperature at
70°F outdoors. Use the Ratio Selection Table to determine the
reguired ratio based on this information and set the dial per
item (3). NOTE: If a 1-1/2:1 ratio is selecled, the extra dial
supplied with the unit must be used.

Options

Single bulb units are available with optional capillary lengths of
20" or 45,

Accessories: (Order Separately)

Example: Select ratio for an install

ation with a -10°F design

temperature and estimated supply water temperatures of 75°F
at 70°F outdoors and 125°F at -10°F outdoors. From Ratio
Selection Table, -10°F for 1-1/2:1 ratio, note by interpolation
(70°F to 123°F with dial at 70°F, 80°F to 133°F with dial at
80°F) that water temperature varies from 75°F to 128°F as

outdoor temperature drops from 70

For this application, the 1-1/2:1 rati

°F to -10°F.
o should be selected. The

extra dial supplied with the unit would be used, and the dial set

at 75°F.

e
Immersion Well AT-20X

Bulb Duct Mounting Kit
AT-208

Part No. Description
AT-201" Copper, 3/4" MNPT 9-1/2"
AT-203" Bulb Well Stainless, 3/4" MNPT 9-1/2" -
AT-206 Copper, 1/2" MNPT 4-1/2" 4
AT-208 Duct Mounting Kit for Bulb Concealed
Liquid Line, or Tank, Bulb Mounting Kit. . g Adjustment Kit
AT-209 A Bulb Well is recommended. AT-210
(Required with AT-201 or AT-203.) L & 9D O
Concealed Adjustment Kit. P
AT-210 Includes plate to conceal setpoint Lqulljt',dn:l'me (?r Tf(r.'tk
adjustment and lock cover screw. u Agu;ut:qng :
AT-211 Outside Bulb Shield (Also Required with
*Requires AT-209 Bulb Mounting Kit. AT-201 or AT-203 Well)
TC-4166
TC-4266
Pre-Installation Only
. TC-4166 Cut Hole in
Refer to the INSTALLATION and Performance Data applica- T(; 1568 Duct 2-1/4" W %
ble to the part number of the device being installed. Make a /—— C;nly \_ 2-1/2" H for
visual inspection of the device for obvious signs of damage. o f — MR *[y/ Mounting in
Avoid locations where excessive moisture, corrosive fumes, k) 1 ety Air
vibration or high ambient exists. TC-4166 l‘ }
TC-4266 et 1
Installation Only |
3-5/8"
Location Side . Back |
. : . TC-4266
Locate the device allowing proper distance to the bulb loca- 4-5/8 Only
tion. The case can be mounted in any position. Refer lo Figure l S
1 for case dimensions. ﬁ—‘—],%‘ - _?—yf
= 17201 n z
Procedure e 2 ] 1/4~J Ll
= 1 —] 1-9/16"
Hgmote Bulb Models . . ) Hole for 1/2" Conduil ] 5/16"
Air Bulb Models — Mounting in Return Air Duct 9.1 /4"

1. Remove cover and provide 2 holes for #10 round head
screws using the housing as the template or by using the
dimensions shown in Figure 1.

2. Parlially insert the mounting screws in the screw holes. Fit
lhe housing over the screws, slide housing down on the
screws and tighten the screws.

f — Knockout for 3/4" Conduit
e

Bottom

Figure 1. Case Dimensions



Air Bulb Models
Mounting Outside of Return Air Duct

1. Prepare duct for mounting by cutting hole and providing
mounting screw holes per Figure 1.

2. Fabricate a cover as shown in Figure 2.

3. Carefully roll bulbs toward back of unit and insert through
2-1/4" % 2-1/2" hole.

Remove cover and attach unit to duct with #10 screws.

Attach cover over 2-1/4" x 2-1/2" hole.

Remote Bulb Mounting — Duct and Outdoor

Maximum insertion length (6 inches). Maximum safe bulb
temperature above scale range. For dual bulbs, total of indoor
and outdoor bulb temperatures must not exceed (280°F).

Duct: Install bulb with AT-208 kit as shown in Figure 3.

Outdoor: Install with AT-211 kit as shown in Figure 4.
1. Mount bulb to outside wall or surface with bulb clip.

2. Place shield over bulb and fasten to mounting surface.

L P ol
1171/4" e

g R
L e i BT

Figure 2. Field Supplied Duct
Hole Cover Plate

Sealing
Gasketl

Cut1/2" Dia.
Hole in Duct

Support Tube
of Capillary

Mounting Bracket

Figure 3. Duct Mounting with AT-208

Bulb Mounting — Liquid Line and Tank

i
T
0= |

NOTE: Angle Musl Nol Allow
End of Well to Contact

Figure 4. Outdoor Mounting with AT-211 TeeMounting  TeeMounting  Elbow Mounting Side of Pipe
Installation Hardware and Application Limitations
Applications Limitations Insialiati
at 250°F Fluid Temp.* nslaliation
Part Description Mt_g. Inse_riion P Per
No. Fitting Size Max. Recommended | Max. Recommended Figure
Velocity (FPS) Static Press. (PSIG)
Copper
AT-201 e 11 250
Bulb Well 3/4" 1/2" Dia. O.D. 8
Stainless Steel | MNPT 9-1/2" Long
AT-203 Bulb Well** 20 500
Copper {./2" 142" Dia. Q.D.
AT-206 1 g iy well MNPT | 4-1/2"Long 1 250 5A
Bulb Mounting 3/4" Length of
AT-209% | MNPT Bulb & 150 5

*Max. Recommended Fluid Temperalure is 3507F.
“*Requires AT-209
+Recommended Installation is with a Bulb Well,




Packing Nul

) Preferred
l_ Packing J Liquid Flow
AT-208 Kil

Interlocking Adaplor (From AT-209 Kit)

Relainer or Bulb Well _
Washers Optional
3/4" NPT Bulb Well
/ ‘ Bulb i
ATy 7 ,:*.'_'ffi"f—\l

e ——

t

Figure 5. AT-201 or AT-203 Installation

Install bulb well or adaplor from AT-209 into 3/4" FNPT open-
ing. Place packing nul, washers, and packing from AT-209
over bulb support section and insert bulb into well or AT-209
adaptor. Push interlocking washers and packing into well or
adaptor and tighten packing nut until firmly seated.

1/2" MNPT AT-206
Bulb Support Bulb  BulbWell
—t e A
§= o1
f, Preferred
Packing Liquid Flow

Figure 5A. AT-206 Installation

Install AT-206 bulb well into 1/2" FNPT opening. Place pack-
ing (included with AT-206) over bulb support section and
insert bulb into well. Push packing into nul on well using a
screwdriver.

Concealed Setpoint and Lock Cover Screw

Order AT-210 Concealed Adjustment Kit separately.

1. Peel off adhesive film from the concealed adjustment
plate and place into the recess of cover.

2. Remove screw from cover.

3. Install lock cover screw provided with AT-210.

Wiring

Thethermostat has one 1/2-inchto 3/4-inch conduit opening
in bottom of housing. Make all electrical connections in accord-
ance with the job wiring diagram and in compliance with
national and local electrical codes. Terminal coding and
switch action is shown in Figure 6, and Figure 7 shows two
stage switching sequence.

RED

Makes ON

Temp. Rise STAGES o HI RED
ORN o HI BRN

(common)

— HI ORN
e o LO RED

BRN ——*O%_
LO ORN LO BRN

Makes ON
Temp. Drop

Figure 6. Terminal Coding and Switch Action

Temp. Drop
HI  ORN | r
Makes RED 1
Breaks BRN i€’ HI
Slage Slage
Lo omn DIl Diff.
Makes RED & ——Hi oRN
Breaks BRN 5 Inter-  Breaks RED,
lage slage
J Diff Diff. Makes BRN
Temp. Rise LO ORN
Dial Setting Breaks RED,
Makes BRN

Figure 7. Two Stage Switch Sequence

Typical Applications

Figure B shows a typical heating or cooling application for
single stage units. Figure 9 shows typical heating and cooling
applications for two stage units.

Red O

N.C. Heating Valve
or Canlaclors lor

Brn O

Electric Heal
O,

N.C.
Cooling Valve
Red m L2
L

Brn O

orn L1 Orn (\ L1
Switch HEATING APPLICATION Swilch COOLING APPLICATION
Terminals WIRING Terminals WIRING
Figure 8. Typical Heating or Cooling Application for Single-Stage Units
NOTE: Some compressor unloaders musl be de-
+loads energized lo increase cooling capacily. Connecl
N.C. Heating Valve these to the hi slage brown contacl inslead of he
or Conlactors for red contact.
STAGE Eleclric Heal STAGE
L0 Hi Lo i Second Slage (HI)

Hedo O

BrnQ O

+
First Stage (HI) @Load
L2
Second Stage (LO) Oﬁd
1.2

Br

Sile)j[e:

oA
Add Jumper

LI
Swilch Terminals Or

TYPICAL HEATING APPLICATION WIRING

FOR TWO-STAGE UNITS

Figure 9

L2
Red O_ Energizes Unloader to Increase Cooling

) lFirsl Stage (LO) = s
n
O O Compressor g
| Swilch Terminals

Add Jumper

Two Compressor Packages May Be Sequenced
With The Wiring Shown

TYPICAL COOLING APPLICATION WIRING
FOR TWO-STAGE UNITS



Checkout

After installing a thermostat, make an initial check of the
switching action. Verify the switch action by listening to the
switch contacts.

1. Turn the setpoint dial to a temperature above ambient.
This should cause the thermostat to switch, making
orange to brown.

2. Turn the setpoint dial setting down gradually. Orange to
brown must break, making orange to red.

3. Compare the differential of the device to the differential
shown on the performance charts by turning the dial. The
differential of the devices is the difference in dial reading
between the make of orange to brown and the make of
orange to red on single switch units.

Run/Adjust
Setpoint

Screwdriver adjustment. Scales dual marked °F on front and
°C on back. To change scale, remove spring retaining ring,
select scale and replace retaining ring.

Ditferential Adjustment

The differential is adjustable by turning the adjustor located on
side of device (see Figure 10).

Single stage: Each line represents approximately 3°F change.

Calibration Nut
(Turn with
1/2" open

end wrench)

Differential
Adjustment

Figure 10

Two stage: Each notch represenis approximately 2°F change
between stages. (Differential per switch is fixed.)

To adjust differential:

1. Disconnect power to unit.

2. Remove cover.

3. Turn adjustor to approximately desired position.
4

Check out by turning dial and naoting dial readings where
switch contacts make.

5. Afler changing differential, recalibrate. See Service and
Repair.

F-18895-1 BK

Service and Repair
Calibration

1. With all power disconnected, soak bulb(s) for 10 minutes
at known temperature (must be 70°F for dual bulb).

2. Turn dial and note where switch contacts make.
3. Turn dial midway between click points.

Turn the calibration nut (located under dial) until the
temperature of the bulb is indicated on the dial. (See
Figure 10.)

NOTE

Ontwo-stage units follow above procedure. “LO" switch
is first stage on cooling applications. “HI” switch is first
stage on heating applications.

Repair

Field repair is not recommended. Replace defective device.

Barber-Colman ComparnL/

ENVIRONMENTAL CONTROLS DIVISION

1354 Clifford Avenue
P.O. Box 2940
Loves Park, [L U.S.A. 61132-2940

LITHO IN US.A.



TC-5131 and TC-5141 Series
Low Teniperature
Thermostats

APPLICATION
For low or line voltage low temperature control in ducts.

SPECIFICATIONS

Seftpoint Dial Range: 34 to 60°F (1 to 16°C).
Sensing Element: Vapor pressure type, copper construction.
Response: To lowest temperature sensed by any one foot
seclion of its element.
Differential: 5°F (3°C) fixed.
Environment:
Ambient Temperature Limits,
Shipping -40 to 150°F (-40 to 66°C).
Operating Must be 5°F (3°C) above setpoint to a max-
imum of 150°F (66°C) at case.
Thermal Sensing Element 300°F (149°C).

Humidity,

Enclosure 5 to 95% RH, non-condensing.
Thermal Sensing Element 0 to 100% RH.

Atmosphere, NEMA Type 1 locations only.

Electrical Switch: Snap action SPDT.

Ratings, See Tabhle 1.
Connections:

TC-51X1, Coded screw terminals.

TC-51X1-201, 4-1/2' (1.4 m) 208/240 Vac power cord.
Cover: Beige painted sleel case with 1/2" conduit opening.
Mounting, In any position on any surface not subject fo
excessive vibration.

Dimensions:

Case, 2-1/2" high x 3-1/8" wide x 2-3/16" deep

(63 mm x 79 mm * 55 mm).

Element, 1/8” OD % 20" length (3 mm x 6.1 m).

ACCESSORIES None

Brown Red
/1o
/
Temp. /
Drop /

Orn (common)
Brown makes on temp. drop

Figure 1. TC-5131 or TC-5141
Switch Action and Terminal Identification

O | O Blk
Temp I”—
Drop Gin Wh

TABLE 1. SPECIFICATIONS

Full |Locked|Pilot [ Non-
Load | Rotor |Duty [Inductive
Amps| Amps |(VA) | Amps

Part Device |Voltage
Number Type Vac

Low 24 . - 100 16
TC-5131 lemp
TC-5131-201| aulo 120 138 | 828 | 650 16

Figure 2. TC-5131-201 or TC-5141-201
Switch Action and Terminal Identification

LITHO INUSA. 11-86

reset
208 96 | 576 | 750 96
Low
TC-5141 temp 240 83| 498 | 750 8.3
TC-5141-201 | manual
resel** 277" = ! = 7.2

‘277 Vac not CSA approved
**Reset cannot be accomplished unlil the sensed lemperature is al least 5°F
above selpoinl.

PRE-INSTALLATION
Inspection

Visually inspect the carton for damage. If damaged, notify the
appropriale carrier immediately. If undamaged, open the car-
lon and visually inspect the device for obvious defects. Return
damaged or defeclive producls. Check lhe part number on the
unit to be sure the correct device is being installed.

Required Installation ltems

o Wiring diagrams
@ Tools (not provided):
Volt-ohm meter
Appropriate screwdriver for mounting screws and terminal
connections
Appropriate drill and drill bit for mounting screws
@ Mounting screws, two (2) #10 maximum (not provided)
@ Capillary mounting hardware (not provided)

F-16101-4



INSTALLATION

CAUTION

1. Installer must be a qualified, experienced technician.

2. Disconnect power supply before installation to pre-
vent electrical shock and equipment damage.

3. Make all connections in accordance with the wiring
diagram, and in accordance with national and local
electrical codes.

4. Do not exceed ratings of the device.

5. Avoid locations where excessive moisture, corrosive
fumes or vibration are present. Suitable only for
NEMA Type 1 indoor locations. Thermostat enclo-
sure is intended to provide a degree of protection
against contact with other equipment.

Mounting

Install all but a few inches of the thermal element securely in
the centrolled media for maximum sensing capability and min-
imum vibration damage. Usual location of the thermal element
is on the downstream side of the coil. The element should be
serpentined in a horizontal patlern so that it will be exposed to
all areas where low temperatures are possible (see Figure 3).

CAUTION
Do not kink capillary or thermostat will be damaged.

TC-51X1

).
U a—
3
(

Duc!_—J
Figure 3. Thermal Element Location
1. Remove the cover.

2. Mount case with lwo screws (#10 max) in screw slots in

back of case (see Figure 4).
Dimensions ininches () mm

2-5/32(55) = L iy .
1-5/16(33). = TR sy |
13/16 (21)= ! !

-

)

)i
Increase

= =0
! )— Exlernal N L
A Selpoint Ad)

U (1/4" Hex-Head)

2-1/2
(64)

Case can be mounted in any posilion
Figure 4. Mounting Dimensions
Wiring
See Figures 1 and 2 for switch action and terminal identification.

TC-51X1’s case has an opening for a 1/2" conduit. The units
include a green ground altached to the case. Make connec-
lions to coded screw terminals and ground.

TC-51X1-201 has grounded power cord.

F-16101-4 BK
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Figure 5. TC-5141 with Cover Removed

TYPICAL APPLICATION
System Ground
Alarm Circult
Green \_/

Fan Motar

B Red
(NC) TE:?”?)‘ A-C Power Supply
Switch &_Drop -

= Orn
Case Ground (com)
TC-5131 or TC-5141

Figure 6. Typical Application

CHECKOUT

Turn setpoint adjustment screw (1/4" hex-head) located in
botlom of case unlilindicating pointer is at desired temperature.
CAUTION

Unit includes mechanical stop to prevent adjustment
below 34°F (1°C). Do not attempt to set below 34°F
(1°C) as this may damage the device.

CALIBRATION

All thermostals are precision calibrated at the factory and
normally will not require any further allention.

REPAIR

Thermostatis not field repairable. If the system is not operating
correclly and the reason is traced to the thermostat, it should
be replaced.

Barber-Colman Comparity
ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue

P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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MK-4401, MK-4411, MK»4421,
MK-4451, MK-4461
Pneumatic Damper Actuator

GENERAL INFORMATION

Proportional pneumatic actuator with 11 sq. in. (71 cm?)
effective area used to control damper and air valves in
heating, ventilating and air conditioning systems.

OPERATION

The type of positioning, proportional or two-position, is deter-
mined by the controller, such as a thermostat or relay. Actua-
tors are positioned by air pressure acting upon a diaphragm
and piston. Opposing the force on the top of the piston is a
spring. The piston force overcomes the spring force, as the air
pressure increases, extending the actuator shaft. If the pres-
sure lessens, the spring force retracts the shaft.

CONSTRUCTION

Units are constructed of a sturdy die cast aluminum housing
enclosing an easily replaceable beaded molded neoprene
diaphgram, sleel piston, piston shalfl, sintered bronze shafl-
guide bushing and steel spring.

The molded neoprene diaphgram has a circular bead which
mates with a groove in the pressure housing insuring positive
localing and sealing of the diaphgram with the housing.

STROKE LENGTH
Adjustable 1/2to 3" (13 to 76 mm). Factory set at 2 (51 mm).

MAXIMUM SAFE AIR PRESSURE
30 psig (207 kPa).

AMBIENT TEMPERATURE LIMITS
—20 to 160°F (-29 10 71°C).

MOUNTING

In any position. Mounting brackel, linkage and connector for
5/18" (8 mm) diameter push rod included.

AIR CONNECTIONS

MK-44X1

DIMENSIONS

7-7/16" (189 mm) high % 5-3/4" (146 mm) wide x 4-7/8" (124
mm) deep.

OPTIONS

None.

ACCESSORIES

AM-111 Crank arm for 5/16" diameter damper shaft
AM-112 Crank arm for 3/8" diameter damper shaft
AM-113 Crank arm for 1/2" diameter damper shaft
AM-115 Crank arm for 7/16" diameter damper shaft
AM-122 Linkage connector slraight lype
AM-123 Damper clip
AM-125 5/16" x 20" damper rod
AM-125-048 5/16" x 48" damper rod
AM-132 Ball joint connector
AM-161-3 Damper linkage kit
Tool-95 Pneumatic calibration tool kit
Nominal Damper Nominal Damper Area
Damper Area for for Two-Position Control
Type Proportional* MIK-4421
Confrol** (8-13 Spring, 20 psi Supply)**
Pglg“c'f:' 4.4 sq. 11 132 sq. L.
nga"(fgd 5.6 sq. fl. 16.8 sq. L.

‘MK-4421 requires 15 psi be available to actuator, MK-4461 requires 20 psibe
available to actuator.

“*Damper ralings are nominal and based on slandard (not low leakage) damper

1/8" FNPT. at 1” W.C. slalic pressure and 2000 fpm (10 m/s) velocily.
Maximum Forcef Nominal Torque**
Return Stroke Power Stroke Proportional Controlf
Nominal Starting
Part 15 psi 15 psi 20 psi 15 psi 15 psi 20 psi
Number | Operating | Pressure Based an | Supply | Supply Supply | Supply | Supply Supply
Range Adjustable Pr;as:’ure Dual Single Single or Dual Single Single or
i Actuato Press. Press. Dual Press. Press. Press. Dual Press.
System | Systemt} Systemf System | Systemf Systemt
psi psi Ib. Ib. Ib. 1b. Ib-in. Ib-in. Ib-in.
MIKK-4401 3-8 341 8.25 30.25 38.5 66 79 79 7.9
MK-4411 5-10 5+1 19.25 19.25 275 55 79 7.9 79
AAK-4421 8-13 8+ 1 35.75 2,75 1 385 26 7.9 7.9
MK-4451 3-6,9-12 3to6 8.25 8.256 16.5 44 78 7.9 7.9
MK-4461 3-6,11-17 3tob 8.25 0 0 16.5 0 0 7.9
“*Nominal torque for acluators is based on 1.5 psi pressure change at the actuator.
1 tFarce and torques based on factory set stroke and starting pressure.
TAdjust pressure reducing valve so that listed pressures are available at the acluator.
LITHO INUSA. 3-84 F-13776-1



Relationship between Stroke and Control Air Pressure for Two-Stage Actuators
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Figure 1. MK-4451

12 15 18

INSTALLATION

Make all connections in accordance with job piping diagram.
Use 1/4" OD copper or plastic tubing to connect the actuator
to the controller. Units have 1/8" NPT female inlet for connec-
tion 6 the supply air. Actuators are mounted by means of four
screws (not included) through the mounting bracket. See Fig-
ure 3 for mounting dimensions.

Insertthe push rod in the actuator and damper connectors and
tighten the set screws. (See Figure 4 for damper linkage for
90° rotation.) Apply air pressure and run the actuator through
the entire stroke. Readjust linkage if binding occurs during
damper shaflt rotation. Readjustment may also be necessary if
damper shaft does not achieve acceptable rotation.

ADJUSTABLE STARTING PRESSURE

The slart point is the air pressure value that causes the actua-
tor shafl to just begin to extend. If adjustment of starting pres-
sure is required, turn adjusting nut supporting the spring
clockwise to decrease and counterclockwise to increase the
slarting pressure, when viewing the actuator from the shaft
end (Figure 3). Each rotation of the adjusting nut changes the
starling pressure 0.04 psi (.28 kPa).

NOTE

The stroke during the first stage of operation (MK-4451
& MK-4461) is adjustable from 0 to 50% of total stroke.

DIAPHRAGM REPLACEMENT
Ifthe actuator diaphragm should leak, it may easily be replaced:
1. Disconnect air line to the actuator.

2. Remove the screws on the top power housing, the top cover
and the old diaphragm.

3. Inserl new diaphragm over piston.

IMPORTANT

Putthe top power housing back in place raking sure the
bead on the diaphragm is in the housing groove and the
screw holes are lined up.

4. Tighten the top power housing screws.

MAINTENANCE

This is a quality producl. Regular maintenance of the total
system is recommended to assure sustained optimum
performance.

F-13776-1 BK
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MK-2400

MK-2410

JMK-2420
Pneumatic Damper Actuators

Proportional pneumatic actuator with 6 sq. in. (39 cm?) effec-
live area used to control small dampers and mixing box valves.
Spring return retracts actuator shaft on a loss of air pressure.

CONTROLLER REQUIREMENTS

Any Barber-Colman proportional pneumatic controller.

CONSTRUCTION

Housing is a sturdy die cast aluminum incorporating easily
replaceable beaded molded neoprene diaphragm.

STROKE

Linkage: Adjustable 3/8" (10 mm)to1-1/2" (38 mm)and 2"
(51 mm) at hole in end of crank arm; factory set for 1" (25 mm).

Shaft: 1/2" (13 mm).

MAXIMUM SAFE AIR PRESSURE
30 psig (207 kPa).

AMBIENT TEMPERATURE LIMITS
=20 1o 160°F (-29 to 71°C).

AIR CONNECTIONS

Barbed elbow for 1/4" O.D. plastic tube, installed into 1/8"
FNPT connection.

DIMENSIONS

6-3/4" (172 mm) high x 4-3/4" (121 mm) wide % 3" (76 mm)
deep.

OPTIONS
None.
Nominal Damper| Nominal Damper
Damper Area for Area for Two-
Type Proportional Position Control
Control* MK-2420 at 20 psi*
Parallel Blade 1.25 sq. ft. 375 sq. ft.
Opposed Blade 1.6 sq. L. 48 sqfl.

* Damper ralings are nominal and based on standard (not low leakage)
dampers at 1" (25.4 mm) static pressure and 2000 fpm (10 m/s)
velocity.

ACCESSORIES

AM-111 Crank arm for 5/16" diameter damper shaft
AM-112 Crank arm for 3/8" diameter damper shaft
AM-113 Crank arm for 1/2" diameter damper shalft
AM-115 Crank arm for 7/16" diameter damper shaft
AM-122 Linkage connector straight type

AM-123 Damper clip

AM-125 5/16" x 20" damper rod

AM-125-048 5/16" x 48" damper rod

AM-132 Ball joint connector

AM-161-3 Damper linkage kit

Tool-95 Pneumatic calibration tool kit

METRIC CONVERSION

1" =254 mm

1 psig = 6.895 kPa

1 sq. fl.=.09 sq. m.

1 Ib-in. = 0.113 N-m

Maximum Forcetf 2 %
Nominal Torque
Return Power Stroke Proportional Controltt
Stroke
Nominal Starting : - ;
Part & . Pressure | Based on 15 psi 15 psi 20 psi 15 psi 15 psi 20 psi
Number | “Perating Non- 1.5psi | Supply | Supply | Supply | Supply | Supply | Supply
Range Adjustable | Pressure Dual Single Single or Dual Single Single or
to Press. Press. | Dual Press. | Press. Press. | Dual Press.
Actuator | System |Systemtf | Systemf System | Systemt | Systemf
psi psi Ib. Ib. Ib. 1b. Ib-in. Ib-in. Ib-in.
MK-2400 3-7 3 45 19.5 24 39 225 2.25 225
MK-2410 5-10 5 105 10.5 15 30 225 2.25 225
. MK-2420 8-13 8 19.5 1.5 6 21 75 2.25 225

“*Nominal lorque for acluators is based on 1.5 psi (10 kPa) pressure change at the acluator.
T1Force and lorques based on faclory set siroke, starting pressure and 90° rotation of driven damper shaft.
TAdjust pressure reducing valve so thal listed pressures are available al the actuator.

LITHOINUSA 3-84

F-21264



INSTALLATION

Actualor may be mounted in any position. Mounting bracket
and connector for 5/16" (8 mm) diameter push rod comes
assembled to the actuator. Use 1/4" O.D, plastic tubing to
connect actuator to the controller. 1/4" O.D. copper tubing
may be used by replacing barbed elbow with 1/4"x 1 /8" MPT
compression filling. Actuators are mounted by means of three
1/4" (6 mm) screws (not provided) through the mounting
bracket. See Figure 1 for mounting dimensions.

- 1-11/16
P e o, —[43)—
Y S TR
T & ey — 15/16 [24)
= @1 N 1 [25] Faclory Sel |
= g { Strok
— O T8 ( ¢ Q
O 5-9/16 (141] |
©
7-3/16 (183) | | . QL
= ___—Mounling Slot 9/32 [7] dia. \
= [ 1 1
6-9/16 3-1/2 )
(167] J (89)
J H[29]-+2-1/2 [64) —
Mounling 1-1/8
Slots
9/32 [T} dia. J t
X —~ I 7/8(22)
} b
){u 1-11/16
= 1-1/4 [32] [43]—
4-3/4 [121] —2-13/16 [71] -
5-3/4 [146)
Dimensions ininches [ ] mm
Figure 1. MK-2400 Series Mounting Dimensions
O f?::? Push Rod
A P
. N TN
{ dap (© _ Aorss
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| 1! @ J AL L-zo==7 == //,”,’ Conneclor
! /\ 487 <
,77 1125] e
( L he
i FAR Y r.’ Damper Shall Approx. 3/4 [19] from
My Cenler of Shall
L} o "@ ,/'
qﬁ Dimensions ininches [ ] mm

Figure 2,

Assemble linkage by attaching connector o the lever arm on MAINTENANCE
damper shafl. Insert push rod from the actuator conneclor into
the damper lever arm connector and lighten set screw. Apply
air to the actualor and run through entire slroke. Readjust
linkage if binding occurs during damper shaft rotation. Read-
justment may also be necessary if damper shaft does not
achieve acceplable rotation. Figure 2 illustrales linkage for
90° damper rotation.

This is a quality product. Regular maintenance of the total
system is recommended to assure sustained optimum
performance.

Barber-Colman Compariy
ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940
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MK-3000 Series
MK2-3000 Series
MK4-3000 Series

Pneumatic Damper Actuators

COMmMPANy.
‘\",,’
APPLICATION MK-3100 Serles e MK-3200 Series

Proportional pneumatic actuator with 8 in.2 (52 cm?2) effec-
tive area used to conirol dampers, mixing boxes, air
valves, efc., in heating, ventilating and air conditioning
systems. MK2-31X1 used for high temperatures.

SPECIFICATIONS

Construction:
Housing, Die cast aluminum.
Diaphragm, Beaded molded neoprene.
MK2-31X1. only — Beaded molded silicone.
Stroke: See Table 2.
Start Point: Adjustable on most models +1 psi, see Table 2.
Spring: Retracts actuator shaft on loss of air pressure.
Maximum Air Pressure: 30 psig (207 kPa).
Ambient Temperature Limils:
Shipping, —40 to 160°F (—40 to 71°C).
Operating, -20 to 160°F (-29 to 71°C).
MK2-31X1 only —
Shipping, -40 to 250°F (-40 to 121°C).
Operating, -20 to 250°F (-29to 121°C), for 30 minute
exposure 450°F (232°C).
Air Connections: 1/8" FNPT.
Mounting: Inany position. Mounting bracket and swivel con-
nector for 5/16" (8 mm) diameter push rod included with
actuator.
Dimensions: 12" high x 5-7/8" wide x 5-1/2" deep
(305 mm = 143 mm x 140 mm)

OPTIONS None

ACCESSORIES
AK-52309-500 Positive positioner and linkage, do not use with
MK2-3100 series

AM-111 Crank arm for 5/16" diameter damper shaft

AM-112 Crank arm for 3/8" diameler damper shaft

AM-113 Crank arm for 1/2" diameter damper shaft

AM-115 Crank arm for 7/16" diameter damper shaft

AM-122 Linkage connector straight type

AM-123 Damper clip

AM-125 5/16" x 20" damper rod

AM-125-048  5/16" x 48" damper rod

AM-132 Ball joint connector

AM-161-3 Damper linkage kit

AM-301 90° mounting bracket for pivol mounting

AM-530 Crank arm for 1/2" diameter damper shaft holes for
3-1/2" stroke

AM-531 Weld-on frame lug and damper blade clip kit

AM-532 Bolt-on frame lug and damper blade clip kit

AM-533 Aclualor shaft extension

AM-534 Pivot stud for pivol mounting

AM-535 Clevis for pivol mounling

AM-536 Mounting plates for pivol mounting on ducts or
damper frame

TOOL-95 Pneumatic calibration tool kit

LITHO INUS.A. 1-86

MK2-3100 Series

MK-3800 Series

MEK-3300 Series
(MK-3311-109 Shown)

TABLE 1. NOMINAL DAMPER AREA FOR
PROPORTIONAL CONTROLY

Aciuator Parallel Blades Opposed Biades

Part Number {2 m2 fi2 m2

MK-3101
MK2-3101
MK4-3101

-3121
MK2-3121
MK-3141
MK4-3141
MK-3151
MK-3161*
MK-3201
MK-3211
MK-3221
MK-3801
MK4-3801
MK-3811
MEK-3821
MK-3841
MK4-3841

MK4-3111**
MK4-3811**
MAK4-3121*
MIC-32)0** 348 323 45 418
MK4-3821*

‘Requires 20 psi be available lo the acluator.
“*Requires minimum 15 psi be available lo the actualor.
***Proporlional control with positioner (8-13 spring, 20 psi supply).
+tFor iwo-position conirol use propertional rating of the same actluator with
positive posilioner. Damper ratings are nominal and based on standard
(not low leakage) dampers at 1" (25.4 mm) W.C. slatic pressure and 2000
fpm (10 m/s) velocity.

11.6 1.07 15 1.39

232 216 30 2:79

F-12586-6




TABLE 2. SPECIFICATIONS

Maximum Forcett

Nominal Torque**

gm’; Power Stroke Proportional Control{1
Nominal ; Nominal : :
Part - Starting : 15 psi 20 psi ! . 20 psi
Operating Stroke Based on 15 psi 15 psi 15 psi
Number Pressure . {103 kPa) (138 kPa) (138 kPa)
Range 1t "'I']ﬁk";;l "sﬂusp:r;] Supply Supply “sﬂfpkr“' "sg? kr;‘] Supply
Pressure | Dual Press. |  Smole singloor | p Bk | Single Press. | Smglear
1o Acluator |  System Press. Dual Press. Syl Sfrslem‘r " | Dual Press.
Systemt Systemf| ¥ Systemt
psig | kPa psig kPa in. [mm) | Ib. N Ib. N Ib. N Ib. N | Ib-in. [ N-m | Ib-in. | Nem | Ib-in. | N-m
NI | o8 |2rss| 341 | s 12| 53| 44 |19 | 56 | 249 | 96 | 427 | 20 | 237 | 21 |23 | 2 | 237
MK4-3101* 38 | 21-5 3+ 21+ 12 63 | 44 | 196 | 56 | 248 | 96 | 427 21 23/ 21 2.37 21 2.37
MK-3111
mK23in | 510 | 3469 | 51 | 3447 | gy 28 | 125 28 | 125 | 40 [ 178 [ 80 |56 | 21 |237 | 21 |23 | 21 | 237

MK&3111* | 510 | 3469 | 5+ | 3447 Adé”f(}ib'ﬁ 28 | 125 | 28 | 125 | 40 | 178 | 80 | 3% | 49 | 554 | 40 | 554 | 49 | 554

MRzl | 813 5590 | 8t | soa7 6110102 5 sy | 4 | tg| 16 | 71|56 || 7 | 7| 20 297 | 2 | 237

MKA3121° | 813 | 5590 | B+ | 5547 52 | 231 | 4| 18| 16| 71| % |28 7 | 79| 2 | 3i6 | 91 |1028

Mot o | 343 | 2190 |3 non-adj. |21 non-adj. 12| 83| 4| 18| 16| 71|56 |40 7| ;| 2 |2w| & | ow

meaist | F0 12 36 | 2it04 A%m;fg‘m 12 | 53|12 | 53| 24 | 107 | 64 [285| 20 | 237 | 21 | 237 | 21 | 237

meder 38 (2L a6 | 2104 el e sl of of of ofa | of of of of & [ 2w

me320r | 38 (2156 | 3t | oter | SO ) ogp | g3 | s | ves | 56 |20 | o5 |7 | 21 |27 [ 2 |em | & | 2w

M3zl | 510 (6o | e | a7 [ OREL| s |05 | o8 | w25 | w0 [ e | w0 |ses | 21 |23 [ 21 [2w | 2 | o3
121044

MK-3221 | 813 5590 | B+l | 8547 |a@pqin| 52 |21 4| 18| 6 [ 7|86 |2a9| 7 | 79| 21 |23 | 2 | 237

MK-3301-101| 38 [2155 | 3+ | 2147 | ga9 | 12 | 53| 44 | 196 | 56 | 249 [ 96 | 427 | 21 | 237 | 21 | 2a7 | 21 | 247

MK-3311-109| 510 | 3469 | 5+l 34 +7 |Adjuslable| 28 | 125 | 28 [ 125 | 40 [ 178 | 80 | 356 | 21 2.37 21 237 | 2 237

2104
MK-3321-101
MK-3321-102| 818 [ 9590 | 8+l 8547 |@iwion| 5 | 231 | 4 | 18| 16| 71| 56 | 249 7 9 2t [2sr | 2o | 237

4(102)
MK-3321-110( 813% | 5593 | 81 | s5a7 [AAUSIDIN g N gy | g | gl w2 | sa| s |am | 7 | 1| & |2w | & | 2w
(51 10 102)
MK-3801 38 |2155| 3s | 2147 12 | 53| 44 | 196 | 5% | 20| 06 [ 427 | 20 | 237 | 210 |27 | 21 | 237
MK4-3801* - - ' : !

34 +1 26 (126 | 28 | 125 | 40 | 178 | 80 | 356 [ 21 237 21 237 21 2.37

3% (89),

3
MK-3811 | 510 | 3469 | 5+
- 34+ |Adjustable| 28 | 125 | 28 | 125 [ 40 [ 178 | 80 | 35 | 49 | 554 | 49 | 554 | 49 | 554

1
MK4-3811* | 510 | 34-69 +
+| 55 +1 2tod4 [ 52 1231 [ 4| 18] 16 71| 56 | 249 7 | 21 |23 | 2o 2.37
]

MK3821 | 63 |50 | Be 204
MKa-3821° | 813 | 590 | 8 soel |00 o 4 [ 18| 16 | 71|56 | 20| 7 | 79| 28 |36 | 91 |02

el | 313 | 2190 |3 non-adi.| 21 non-adi | s3] 4| 8|6 7| || 7| | 2 [23w]| 2 | 23

“Faclory installed positive positioner (AK-52309-500) slart point adjustable 2 to 10 psi with range adjuslable 2 lo 10 psi.
**Nominal torque for aclualors without positive positioner is based on 1.5 psi pressure change al the actuator.
TAdjusl pressure reducing valve so that listed pressures are available al the actuator,
+tForce and torgues based on factery set stroke and starling pressure.
1+tFactory setling required for published operaling range.




=

————— 12" Approx. Retracted

Start Point m I .,

5-718

Adjust. 5

k——— 77116
l=— 12" Approx. Retracted ———————
~=— 11" Approx. Relracted ——-[

3-3/32 o

i I

5112

7
Stroke Adjust.
(Both Sides)
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Figure 2. MK-3200 Series Dimensions
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Figure 4. MK-3800 Series Dimensions

“Typical Model shown. Mounling, Linkage, and air connection details
may vary from Model lo Model.




MK-3100 Series Typical Mounting

Accessories Required for Mounting per Figure 5
1 — AM-113 crank arm.

1 — AM-122-0-0-2 or AM-132-0-0-2 ball joint.

1 — AM-125 link rod 5/18-inch x 20 inches.

To mount proceed as follows. Refer to Figure 5.

1. Measure a minimum of 8 inches from damper shaft in
the direction of actuator location.

2. Hold actuator up to duct with actuator shaft approx-
imately 1-1/2 inches above (N.C.) or below (N.O.)
damper shaft and mark mounting holes.

3. With drill or punch, pierce holes marked in Step 2.

Mount actuator to duct.

S

Attach ball joint to crank arm at approximately 2-1/2
inches from center of shaft hole.

6. Attach crank arm to damper shaft at approximately 45°
angle, from vertical, toward actuator with damper in the
normal actuator retracted position.

7. Connect actuator ball joint to crank arm ball joint with
516-inch diameter rod. Cut off excess rod.

8. Refer to Checkout.

7
U
e
=
S

— 8" Minimum

Figure 5. MK-3100 Series Typical Mounting

BESE T _ﬂ}\ -

MK-3300 Series Typical Mounting
NOTE

MK-3300 Series Models are designed for Mixing Box
applications. Mounting, Linkage, and air connection
details vary among Models. See Actuator Selection
Sheet F-13795 for more information.

Accessories Required for Mounting per Figure 8

1 — AM-125 link rod 5/16-inch X 20 inches.
1 — Conneclor as required for connection to driven device.

To mount proceed as follows. Refer to Figures 6 and 8.
1. Drill holes in mounting surface as shown in Figure 6.
2. Mount acluator.

3. Connect actuator.

4. Refer to Checkout.

1-1/4

/Appiies to MK-3300-101,
-102,-110 1

Hole Size as required
for mounting screw (2)

Wi

2-112 i 2-112 |

©
Figure 6.

MK-3200 Series Typical Mounting

Accessories Required for Mounting per Figure 7
2 — AM-113 crank arm.

2 — AM-122-0-0-2 or AM-132-0-0-2 ball joint.

1 — AM-125 link rod 5/16-inch X 20 inches.

To mount proceed as follows. Refer to Figure 7.

1. Locate actuator on a surface perpendicular to the
damper shaft, with the actuator rotary shaft approx-
imately in line with the damper shaft.

Hold actuator up to duct and mark mounting holes.
With drill or punch, pierce holes marked in Step 2.

Mount actuator to duct.

o A 0N

Attach crank arm to actuator shaft at approximately
45° angle.

6. Attach ball joint to crank arm at approximately 2-1/2
inches from center of shaft hole.

7. Attach crank arm to damper shaft at approximately 45°
angle, from vertical, toward actuator with damper in the
normal actuator retracted position.

8. Attach ball joint to crank arm at approximately 2-1/2
inches from center of shaft.

9. Connect actuator ball joint to crank arm ball joint with
5-1/6-inch diameter rod. Cut off excess rod.

10. Refer to Checkout.

_ MK-3200
Actuator

Damper .

Shaft
Supplied

| (

Figure 7. MK-3200 Series Typical Mounting

Mounting Surface

MK-3300-101 shown

Figure 8. MK-3300 Typical Mounting



MK-3800 Series Typical Mounting

Accessories Required for Mounting of Actuator per
Figure 9 through Figure 13.

1 — AM-531 weld-on frame bracket kit or

1 — AM-532 bolt-on frame bracket kit.

NOTE

These kits include the frame bracket, leaf connector,
and necessary screws or bolts and nuis.

To install the actuator proceed as follows.

1. Prepare the damper by drilling necessary holes, etc. See
Figures 11 and 13 for bolt-on bracket and Figures 12 and
13 for weld-on bracket.

Attach bracket and leaf connector to damper.
Attach actuator mounting plate to damper bracket.

Install pivot stud to actuator mounting plate.

oo w0

Install actuator to pivot stud and connect clevis to blade
connector.

NOTE

Adjust clevis as needed to align clevis and leaf
connector.

Pivot Stud

Frame
Bracket

©

Mounting Plate

Leal Connector

V)
7

Figure 9.
MK-3800 Series Typical Mounting, Normally Open

5 Frame Bracket

Pivot Stud

Shaft Extension

i Plate
@ Leaf Connector Mourling

Figure 10. MK-3800 Series Typical Mounting,
Normally Closed

Preparing Damper for Frame Mounting of Actuator
Refer to Figures 11, 13 and 17 for required holes, etc. for
AM-532. Refer to Figures 12, 13, and 18 for weld-on kit
AM-531.

=N & Damper Frame

a8 [0 Width 1" Min.
1-1/44
4112 | | J— 9" Damper
—— Blade
NOTE: From inside 7132 Dia. hole for (4)
damper frame use T T No. 12 Type "A"
3-3/4" for right 11744 ) Sheet Metal Screws
hand mounting. Use —] |
1-3/4" for left ™ ! 1 Righ
3 S S ght Hand
hand mounting. 5 _p Dia.*l-‘f‘ 4
Damper Frame el Hole A
Center Line of (2) Thur 2-5/18
Operating Blade - oo t
NOTE: From inside damper L 31/4 ] 2-5/16

1

frame use 1-3/4" for right hand| 1
mounting. Use 3-3/4" for left L\J:_. g _J\ A

hand mounting.

Mounting Holes

This line

represents for Normally
center line Open Damper
of actuator.

Figure 11. Typical Bolt-on Bracket Mounting

Damper Blade

Minimum Width of Frame —= 138

Weld-on Bracket 7/8"

rrr]

8-1/2" from center
line of Operating
Blade

—

Figure 12. Typical Weld-on Bracket Mounting

NOTE: Damper with blades 7"

or smaller must have a notch e e
cut in blade next to operating =————
blade for clearance for Clevis
and Blade Connector as shown. Taken from
_-| inside Steel
= Framing
r— 2 —te2-1/4 4
T Damper
! \ / Frame
Cut this
A @ portion out
Center of : I—ﬂ .
Operaling Blade
7" Damper Blade
and Smaller
Operating Blade
Figure 13. ]




Accessories Required for Mounting of Actuator per
Figure 14
1 — AM-530 crank arm.

To install proceed as follows.

T

Attach mounting plate to duct or wall with damper shaft
protruding through locator hole in mounting plate. If this
is not possible, additional shaft extensions may be used
to allow locating the actuator farther from the damper
shaft. Each extension provides 4 inches of extension to
the actuator shaft and may be used in multiples.

2. Install the pivot stud to the mounting plate.

3. Install actuator on pivot stud.

4. Install crank arm on damper shaft at approximately 45°
angle from vertical toward actuator.

NOTE
Figure 14 shows position for normally closed.

5. Manually position damper to full retracted actuator
position and tighten crank arm in position described in
Step 4.

6. Connect clevis to crank arm in hole closest to damper
shaft. If necessary adjust clevis and/or extensions.

7. Refer to check out.

5/16-18 Tap for Fastening Plate
to AM-531 or AM-532

3/4" Dia. for locating
Plate when Duct Mounting.
Damper Shafl protrudes

~,
ey

e o A

— ] 7/8 |m—
=t~
ol []
Y
3-59/64 \\
25/64 Dia.
2.45/32 Clevis Pin Hole
AM-530 Crank Arm
33/64 Dia.
5/16-24
Eratile Arm Set Screws

Shaft Extension

Clevis

\
N

Mounting Plale

i

This Hole for N.C.

This Hole for N.0, Frame Mounting

Frame Mounting

Figure 4.
MK-3800 Typical External Pivot Mounted

This hole for Duct
or Wall Mounting

T

3-5/8

1

thru Hole.
. 20-3/16 s
= 12-5116 =
[——— 3.1 /2 — ==
- 5/1s|-—
A oy ¢
@ Y
v V O
' @) @]
q
\ L
s 5.3116 ———==| \ \ /
- c 19-1/2 = |

9/32" Dia. Holes for Mounting
to Duct or Wall (5)

5M16-24 Tap thru
2-7116 ——==|

ﬂ%:/ 25/64 Dia.

{
A
1
.

i
|

l

+ 19/32

7!
s D

13/64

2131 6——"

Figure 16. MK-3800 Series Clevis

114

Actuator Mounting Holes

Figure 15. MK-3800 Series Mounting Plate

Pivot Stud

i

[ ] ]
A
/4
M 51164 Dia. (3)
1
[ N | —
4-1/2 o 3-1/2
8
d A
e %
1-114 i
lolt
112 1 3
=1-3/4-|

Figure 17. AM-532 Bolt-on Frame Bracket




Weld this edge to frame
A

21164 Dia. (3)

EB

],
7,7(? ; 3-1/2
Figure 18. 1E<ZY I
AM-531 Weld-on Frame Bracket l =

CHECKOUT

After installation, the actuator should be checked to insure
proper damper operation. To check the actuator and link-
age, proceed as follows:

1. Check the linkage with the actuator in the retracted
position for proper return force. The actuator should be
linked so that on a normally closed application, the
damper is closed with no more than 1/16-inch compres-
sion of the spring. (The actuator shaft would return an
additional 1/16-inch if the linkage were disconnected.)
For a normally open application, the actuator should be
linked with the actuator fully retracted.

2. Apply air pressure to the actuatar or pilot port of a posi-
tioner and check the linkage as follows. On a normally
closed application, the damper should be just full open
when the actuator piston reaches the stops in the actu-
ator. On a normally open application, the damper
should reach the closed position with no more than
1/16-inch stroke remaining to reach the actuator slops.

3. The above can be obtained through adjustment of the
ball joint in the crank arms or by adjustment of the actu-
ator stops. The amount of thread engagement of the
actuator ball joint or extension shaft may also be used
to assist in proper linking.

Connection of Air Line: On pivot mounling arrangements,
Figures 9, 10 and 14, control air lines MUST be terminated at
the actuator with at least 6 inches of flexible tubing to allow for
pivoting of the actuator. On mounting arrangements, Figures 5,
7 and 8, conlrol air lines may be connected directly with either
copper or plastic tubing, as required by application.

CAUTION

On MK2-31%1 Series, metal connectors and tubing
must be used.

Adjusiable Starting Pressure: Actuators are available with
adjustable starting pressure. To adjust the starting pressure,
turn adjusting nut supporting the spring clockwise to increase,
and counterclockwise to decrease the starting pressure. Each
rolation of the adjusting nut changes the starting pressure .04
psi (.28 kPa).

Adjustable Stroke Length: Stroke length is determined by
the two stops located on either side of the actuator. Stops are
sel for 3-1/2-inch stroke. Mark this point and measure toward
the diaphragm end of the actuator to reduce the stroke or away
from the diaphragm end to increase the stroke. Maximum
stroke length is 4 inches. By increasing the stroke lenglh, the
force available to resist an opposing force is decreased while
decreasing the stroke length increases this force.

Diaphragm Replacement: |f the actuator diaphragm should
leak, it may easily be replaced by removing the four screws
holding the top power housing. Make sure the shaft swivel
joint is in place on the end of the shaft. Remove the screws
and old diaphragm. Roll the new diaphragm inside out and

install over the piston making sure the circular bead is fac-
ing up. Put the top power housing back in place making sure
the bead on the diaphragm is in the housing groove and the
screw holes are lined up. Tighten housing screws.

UNITS WITH FACTORY MOUNTED
POSITIVE POSITIONERS

1/8 MNPT x 1/4" —=
Barb Elbow

1/4" O.D.
Plastic Tube

Feedback Spring
Start Point Screw

Range g [
Slider i
Screw / i

1/8 MNPT x 1/4"
Barb Straight Coneclor

AK-52309
Typical Factory
Mounted Positioner

Figure 19. Typical Factory Mounted Positioner
For Actuators with Positioners:
NOTE

If actuator is frame pivol mounied, the actuator must be
mounted to the left hand frame. If actuater is mounted
exlernal, Figure 14 must be on right hand side of duct.

Install fittings required in Ports 2 and 3.
ADJUSTMENTS Refer to Figure 19.

Range Adjustment: Adjustable 2 to 10 psig (14 to 69 kPa).
Faclory set al 5 psig (34 kPa). Range is the pressure change
required to produce full actuator stroke.

If adjustment is required (see Figure 19), with a small screw-
driver loosen screw on range slider approximately 1/2 turn.

Move the graduated range slider until desired pressure
mark lines up with center of screw and tighten screw.

Start Point

Adjustable 2 to 10 psig (14 to 69 kPa). Start point is the
pressure at which the actuator just begins to extend. See
Figure 19.

Connect main air supply to Port 3 and a variable air supply to

Port 2.

1. Adjust variable air supply on Port 2 to desired starl point
pressure.

2. Adjust the starl point screw with small screwdriver until
actuator just slarts lo extend.

3. Gradually raise pressure on Port 2 until actuator is fully
extended, and readjust range slider to obtain desired
range if further adjustment is necessary.

4. Remove variable air supply from Port 2 and connect lo
controller output.

Output NOTE: If slave damper aclualors are
To Actuator lo be conlrolled, tee inlo the tubing
from Port 1 to the actualors. All
dampers must be mechanically inter-
Pilcl_b_ connected.
From "
Controller . Figure 20'_
Typical Piping Diagram
1‘ with Factory Mounted
Main Positive Positioner
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-305, MA-318 Series
-405 thru MA-419 Series
] Two-Position
Oil Submerged Actuators

APPLICATION

For iwo-position operation of damper, valves and other
equipment which require the return to normal position
upon power interruption.

SPECIFICATIONS

Control Circuit: Two wire,
Shaft Rotation: CW 180° when power is applied.
Spring Return: CCW to original position when actuator is
de-energized.
Auxiliary Swiich (-500 Models): SPDT makes (or breaks)
circuit at powered end of stroke.
Ambient Temperature Limits:

Shipping, -40 to 136°F (=40 to 58°C).

Operating, —40 to 136°F (40 to 58°C).
Connections: Coded screw terminals.
Case: Die cast aluminum with two 1/2" conduit openings.
Mounting: Allow 6” (1562 mm) clearance above the actuator
wiring compartment. See Table 1 for additional data.
Dimensions: 5-3/4" high x 5-3/8" wide x 6-9/16" deep
(146 mm x 136 mm x 167 mm).
50 Hz: 120, 208, 240 Vac specify MA5-4XX.
Hazardous Locations: Specify MAB-3XX, MAB-4XX (60 Hz);
MAT7-3XX, MA7-4XX (50 Hz). Models for hazardous localions
are only available as factory enclosure/actuator assemblies.

MAG-XXX/MAT-XXX Series MA-3XX/MA-4XX Series

ACCESSORIES
Damper Linkage:

AM-111 Crank arm for 5/16" diameter damper shaft

AM-112 Crank arm for 3/8" diameter damper shaft

AM-113 Crank arm for actuator or 1/2" diameter damper shaft
AM-115 Crank arm for 7/16" diameter damper shaft

AM-116 Splined crank arm for actualor

AM-122 Linkage conneclor straight type

AM-123 Damper clip

AM-125 5/16" diameter x 20" damper rod

AM-125-048 5/16" diameter x 48" damper rod

Aux. Switch (-500 Modeis)

e N —1
:_ Al
L1orH NC |
' I
Motor
Lo el | Feld
Thermastal or Switch Coil Cam or
2o G | NG 1

| St |

AM-132 Ball joint connector
AM-161 Damper linkage kit
AM-161-1 Damper linkage kit
AM-301 90 degree mounting brackel
Valve Linkage:
AV-329 2-1/2" & 3" VB-9323
AV-391 1/2" to 1-1/4" VB-92X3 or VB-93X3
AV-392 1-1/2" & 2" VB-92X3 or VB-93X3
AV-395 2-1/2" to 4" VB-92X3 or VB-9313
Aux_ Switch
{-500 Models) e
- »Ngoﬁ w.
LiorH ! 11, Som L — |
1 [
T .Ln‘;"i,\_{ i
sorg  Swich | (Holding) } m‘g;‘! I
O rHunmng'\'
L - - —

Figure 1. Wiring for MA-305, 405, 406 and 407 Series
TABLE 1. SPECIFICATIONS

Figure 2. Wiring for MA-318, 416, 418 and 419 Series

Actuator | POwer VA Rated | No Load DNOMimﬂ“
Supply | Aux.® Input Torque | Timingt at amper Area . i
et | (vac) | switch | (Watts) [‘Run- | Hola- | Lb-in. | 75°F (24°C) Sq. Ft. (m?) Mounting | -Apphcation
60 Hz ing ing | (N-m) | Secs/180° | parallel | Opposed
MA>305 24 No & | &
MA-305-500 | 24 Yes
W MA-405 120 No 48 48
MA-405-500 120 Yes 16 9 il Any
b 20 e Damper
MA-406 208 No - - (1.8) (.8) (1) Posilion P
MA-406-500 208 Yes
MA-407 240 No 48 46
MA-407-500 240 Yes
MA-318 24 No 92 ap
MA-318-500 24 Yes
MA-418 120 No 70 108 45
MA-418-500 120 Yes Running 60 33 43 Output Valve
(6.8) 20 (3.1) (4) Shaft or
MA:416 298 No 25 104 | 38 ' : Horizontal Damper
MA-416-500 208 Yes Holding
- N
MA-419 240 ) - i
MA-419-500 240 Yes
*2 FLA, 12 LRA @ 24/120 Vac; 1 FLA, 6 LRA @ 240 Vac.
**Damper ralings are nominal and based on standard (not low leakage) dampers al 1" (25.4 mm) W.C. pressure and 2000 FPM (10 m/s).
1Spring return timing with full load opposing spring approximately 60 sec.
LITHO INUS.A. 5-86 F-6491-18



THEORY OF OPERATION

The output shaft rotates 180° clockwise (CW) when energized
and spring returns counterclockwise (CCW) to 0° when
de-energized.

MA-305, 405, 406 and 407 series actuator motors are assem-
bled to a gear train and stall at the end of the power stroke.

MA-318, 416, 418 and 419 series actualors have an end of
travel switch which reduces the running input from 70 waltts to
25 watts at the end of the CW rotation.

PRE-INSTALLATION
Inspection

Visually inspect the carton for damage. If damaged, notify the
appropriate carrier immediately. If undamaged, open the car-
ton and visually inspect the device for obvious defects. Return
damaged or defective products.

Required Installation Items

® Wiring diagram
@ Tools (not provided):
Volt-ohm meter
Appropriate screwdriver for mounting screws
Appropriate drill and drill bit for mounting screws
® Appropriate accessories
® Mounting screws (not provided)

INSTALLATION

CAUTION
1. Installer must be a qualified, experienced technician.

2. Disconnect power supply before installation to pre-
vent electrical shock and equipment damage.

3. Make all connections in accordance with the wiring
diagram, and in accordance with national and local
electrical codes.

4. Do not exceed ratings of the device.

Mounting Location

Allow 68" (152 mm) clearance above the actuator wiring com-
partment. Locate actuator in a weather protected area. Three
7/16" (11.1 mm) mounting holes are provided in the base of
the actuator. (See Figure 3 for mounting dimensions.)

MA-305, 405, 406 and 407 series actualors can be mounted in
any position. The MA-318, 416, 418 and 419 series actuators
output shaft must be mounied in a horizontal position.

Wiring
Two 1/2" conduit knockouts are provided on the actuator
case.

See Figures 4 thru 6 and Table 2 for wiring information.

1/2" Conduit Opening

Both Sides le—4-1/8 —» "ﬂ‘ﬁ—b
T \—: i F q] G
3-3/8T — %T ilRG)
\Q,
5-1/16 15/16ﬂ.4+ g/ 5-3/4
| 1/2" Dia.
3-7/8 [ Shall 47,640 pig
Hole (3
1816+ |t l ”i
f [T T Q
prmetamla | le—nom_ Sl|¥
e 53/8— & 1/4

- 4-1/2—+
fe————— 5-5/8 ———|

All Dimensions in inches
1"=254 mm

Figure 3. Mounting Dimensions

Case
Ground

Aux. Switch
(-500 Models)

Cover
Removed

Power Terminals

Figure 4. Terminal Locations

Aux. Swilch (-500 Models)
Acluator

Aclualor rolates 180° CW when thermostal or switch conlacts are closed.
Aclualor spring relurns when thermoslal or swilch contaclts are open.
Figure 5. Typical Wiring for
MA-305, 405, 406 and 407 Series

Aux. Switch
(-500 Models)
Aclualor

|
NO i
|

| - Low
Thermostalor | Inpat ™ High :
L2 or G Swilch ! F(\_Holdlng) ? Input |
LA (Running)
T O P o |

Actualor rotales 180° CW when thermaostat or swilch contacts are closed.
Actualor spring returns when thermostat or switch contacts are open.

Figure 6. Typical Wiring for
MA-318, 416, 418 and 419 Series




TABLE 2. POWER WIRE SELECTION

Actuator Wire Size Maximum Run — Ft. (m)
Series (AWG) (1 run has 2 wires)
14 122 (37)
MA-305 12 191 (58)
10 305 (93)
MA-405
MA-406 14 2800 (853)
MA-407
14 44 (13)
MA-318 12 68 (21)
10 110 (34)
MA-416 14 950 (290)
MA-418
MA-419 12 1580 (482)

Opposite each model number and wire size is the maximum 2 wire run in feel for
one actuator. To delermine the maximum run when multiple actuators are used,
divide the number of actuators into the corresponding maximum run.

Damper Linkage

Driven

Shaft Actuator

pe

Figure 7. 180° Rotation Actuator Driving Damper 90°

Tofasten linkage for 180° actuator shaft rotation operating an
arm through 90° arc (see Figure 7):

1. Fasten linkage connector at end of driven crank shaft arm.

2. Fasten linkage connector at punch mark on actuator crank
arm (about .707 of the radius).

3. Attach damper rod to connectors on crank arms.

Nylon Bushing (1)
Plunger Assembly (1)
Plunger Cam (1)

Indicator Screw (1) ———— .

Indicator (1)

Cover Screw (1)
Fronl Cover (1)

Stern Extension (1)
1/2" thru 1-1/4"

Valve Bodies Connecling Pin (1) ——= = \ =

I

Stem Extension (1)

1/2"&2" Stem
Valve Bodies Lock Nul
Packing
Nut* Bracket
Nut 9

(1) Included in AV-329, AV-391, AV-392
or AV-395 linkage kits.

O

= 3

Normally Closed

1. Loosen crank arm from actuator shaft and swing linkage
and damper shaft through entire rotation to insure the
proper damper action.

. Return damper to closed position.
. Tighten crank arm on actuator shaft.

. Loosen the actuater crank arm connector.

O s W

Pull damper rod through the crank arm connector until the
damper is tightly closed.

Tighten clamp connecting link on actuator crank arm.

Normally Open

1. Move damperto approximately 85° of full open position and
clamp connecting links to damper rod.

. Check adjustment for proper operation by running actuator
and driven shaft between limits of travel.

CAUTION

Actuator must be linked to the load (i.e., damper) to allow
the actuator on power stroke, full end of travel move-
ment. If crank arm does not provide proper travel, reset
connecling linkage connector. NEVER ATTEMPT TO
TURN THE ACTUATOR SHAFT WITH A WRENCH OR
A CRANK. This will cause internal damage to the
actuator,

Valve Installation

Install all globe type valves maintaining proper flow direction
as indicated by arrows on the valve body:

Always install single-seat valves with pressure under the seat.

Always install three-way mixing valves with two inlets and one
outlet.

Always install three-way diverting valves with one inlet and two
outlets.

For hot or chilled water valve applications mount the actuator
above valve body. For steam valve applications mount the
actuator above the valve body at 45° from vertical.

See AV-300 Series General Instruction sheet (F-19068) for
detailed valve mounting and linkage instructions.

\” ,+—————————— Mounting Screw (1)

f Mounting Bracket (1)
-

Valve Body (VB-9213

1/2" 1o 1-1/4" shown)*

“Not included in "AV" Kils.

Figure 8. Typical Components for Valve Insiallation



CHECKOUT

Afterthe entire system has been installed, the following check
for proper operation can be made:

1

Make certain that the system wiring is connected and
powered.

. Be sure the controller (manual or automatic) is operating

properly per system requirements,

. When the controller (manual or automatic) energizes the

actuator, the output shaft will run to the end of the stroke
(180° CW).

. When the controller (manual or automatic) de-energizes

the actuator, the spring will return the output shaft to its
original position.

. The action of the auxiliary switch (-500 models):

C made to NC when actuator is de-energized.

C made to NO when actuator is energized and the output
shaft reaches the end of the stroke.

NC

Figure 9. Auxiliary Switch (-500 Models)

F-6491-18 BK

MAINTENANCE

Regular maintenance of the total system is recommended to
assure sustained optimum performance.

FIELD REPAIR

None. Replace with a functional actuator. Actuators may be
returned to the factory for reconditioning.

Barber-Colman Compant
ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN US.A.



General Instructions

7

Pneumatic

Receiver-Controller
RKS-1001, 2001 02, 4002

General Information: These receiver-controllers are used in

conjunction with Barber-Colman transmitters for
proportional control of valves and actuators. Depending on
the transmitter, they may be used to control temperature,
humidity and duct pressures. May be used as single
controller, master-submaster or either of above with remote

reset of set point.

Construction: A proportional control relay type pneumatic
instrument which accepts a 3 to 15 psig signal, and controls
using a small portion of the input signal. The unit,
depending on model, will accept from 1 to 3 input signals.
The stable balanced lever system produces a linear output
signal to the actuator based on the value of the input
signals.

The units are all capable of being changed in the field from
direct to reverse-acting. This action is referenced to the
number 1 input signal. The direction of reset effect on the
dual input units is reverse only and not field changeable.

The set point of the unit is of a vernier type. The
adjustment knob is located under the cover. On units with a
remote set point input, the set point may be either adjusted
at the instrument or remotely. The remote set point
adjuster is ordered separately and not part of the receiver
controller.

Supply Air Pressure: 18 psig nominal, 30 psig maximum.

Proportional Band: Adjustable from 2-1/2% to 40% of
Input No. 1 transmitter span; Le., 200F® transmitter span,
5F° = 2-1/2%, 80F° = 40%. At 2-1/2% proportioning band,
5FO will produce a 10 psig change in output pressure
(nominally 3—13 psig).

Ambient Temperatures: 150F maximum, 40F minimum,

Authority: On dual input units adjustable from 10 to
200%, 100% authority means that both transmitters have
the same authority if they have the same span. 1 psi change
at Input No. 1 is balanced by 1 psi change at Input No. 2.

Air Consumption: For sizing air compressors, average air
consumption is 0.008 scfm (standard cubic feet per
minute). Add 0,024 scfm for each transmitter connected to
the receiver-controller. A dual input unit with remote set
point would be (.008 +.024 + .024 +.024) = .08 scfm,

Air Capacity: For sizing air mains, receiver-controller air
requirement is 16 scim (standard cubic inches per minute).
Add 36

receiver-controller (such as a dual input and remote set

scim for each transmitter connected to the

point adjuster). A receiver-controller with two transmitters
and one remote set point adjustor connected would have a
total of 124 scim (16 + 36 + 36 + 36).

Air Connections: 1/8" FNPT. Spacing designed to accept
1-1/2” dia. back connected gauges for direct mounting.

Table 1
AVAILABLE RECEIVER CONTROLLER MODELS

Model Remote SPA Action* Authority:l: Proportional Band¥
. RKS 1001 None DA

Single 10% of Pri None
+10% of Primary

Input RKS 2001 : ?
Transmitter Span BaA £ ”i%. o 40% 4

- rimary
RKS 3002 None DA OB beIb Transmitter Span.

Dual : Primary

Input RKS 4002 +10% of Primary DA Transmitter Span.
Transmitter Span Adjustable.

*DA (direct-acting): Increases output pressure on rise in Input No. 1 pressure. Field changeable to RA. RA (reverse-acting):

Decreases output pressure on rise in Input No. 1 pressure.

$Primary transmitter connects to Input No. 1.

F-14238-2



INSTALLATION AND MOUNTING

Mount unit in upright position on wall, panel, ete. using the
three holes provided. Do not mount on a surface subject to

vibration.

Front 1/8° FNPT connections (4) on manifold are spaced
to allow installation of 1-1/2” gauges. Connections on top
are provided for connection to system piping.

Refer to Figure 1 for location of port connections and table

for features of individual units.

Port B - Branch, connected to controlled device.
M - Main, supply air pressure of 18 psig.
B Input No. 2, Input from secondary transmitter.
1 -1Input No. 1, primary transmitter input.
A - Remote set point adjuster input.

ADJUSTMENTS

Changing From Direct to Reverse-Action (referenced to
Input No. 1).

The action (direct or reverse) of the unit must be correct
for the application before calibration is attempted.
Standard factory assembly is for direct-acting (DA).

When the units are received on the job-site, they may be
field converted for reverse-action (RA) as follows:

1. Cut the pilot tube with end cutter on 45° angle as
close to the DA pilot tube connection as possible. See
Figure 2, for tube location,

2. Remove plug from RA pilot tube connection and tape
it to inside of cover. Insert pilot tube into RA tube
connection -

3. With 3/16” wrench, turn RA screw in (CW) until
contact is made with lever “B”. See Figure 2A. With a
3/16” wrench, back DA screw out (CCW)
approximately 4 turns. See Figure 3.

If it should be necessary to return the receiver-controller to
the direct-acting mode, proceed as follows:

1.  Remove the pilot tube from the RA pilot tube
connection.

2. Insert plug in to vacated hole.

3. Assemble eyelet EYRF-292 to pilot tube. Remove any
tube and eyelet that may be on DA pilot tube
connections. Force tube over the DA pilot tube
connection.

4. Using pliers, push EYRF-292 eyelet in place to secure
pilot tube to DA pilot tube connection.

5. With 3/16” wrench, turn DA screw in (CW) until
contact is made with lever “B”. With 3/16” wrench,
turn RA screw out (CCW) approximately 4 turns.

Attachment of AT 539: To attach the AT 539 external
pilot pressure kit, use the following procedure:

1. Remove Receiver Controller restriction cover plate,
restriction, and two gaskets (see Figure 2 for location).

2. Replace items in Step 1 with parts in AT 539 kit.

3. Route 5/32" plastic tubing between main and No. 2
input bosses and connect to constant 18 psig main.

4. With pliers break off protrusion on cover that normally
fits between the main and No. 2 input bosses.

5. NOTE: When using the AT-539 the restrictions for the
transmitters must be removed and the PNC-42 blocking
gasket installed, The transmitters then require a remote
restrictor,

6. Place cover on receiver-controller.

Percent Proportional Band Adjustment

See Figure 4 for location of adjustment of percent
proportional band.

Percent proportional band is a value which is a percentage
of the primary transmitter span (Input No. 1) which will
produce a 3-13 psig (10 psi change) output in branch line
pressure. This setting must be calculated and set prior to
calibration of the receiver-controller set point. If changes in
proportional band setting are required for stable control,
recalibration of the receiver-controller is required.

The formula for converting throttling range to proportional
band setting is:

Throttling Range
Proportional Band Setting —T-Elino?r-n-i?fﬂ_—spil X

100

Typical Conversions are:

THROTTLING RANGE
Transmitter
Span 50F 200F 80% RH 2" H0
°F °F % RH “Hp0
P 25 | 128 5 2 05
R
0 5 2.5 10 4 A
B
10 5 20 8 2
B
A 18 | s 30 12 3
N
D 20 10 40 16 4
S 26 | 125 50 20 5
E
T 30 15 60 24 6
+
[ g5 | s 70 28 i
N
G 40 20 80 32 8

See F-14246 for conversions for other throttling ranges.

THROTTLING RANGE VS. PROP. BAND SETTING
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DIRECT ACTING (DA)

SCREW BB Rl .
PERCENT '
PHOFS:,I'DONAL REVERSE—ACTING (RA)
SCREW
ADJUSTMENT
3
PERCENT PERCENT LEVER "B"
AUTHORITY  AUTHORITY SETTING
ADJUSTMENT  |NGICATION POINT
Figure 4
Percent Authority Adjustment 4
See Figure 4 for location of adjustment of percent 5
authority,
Percent authority is the value that is the ratio of the effect
of the secondary transmitter on output pressure compared
with the effect of the primary transmitter. Example: 200°F
span transmitters at both inputs 1 and 2. 6.
10% authority means input 2 must change 10° in order to
have the same affect as 1° change at input 1 in relation to
the output pressure. 5
See Page 7 for method of calculating,
In cases where the transmitter is more than 200 feet from
the receiver-controller or where the input signal is the
output pressure of another controller or thermostat except
TK-5000 series, the restriction for that input must be
removed and the passages must be blocked. To block these
passages, proceed as follows. Refer to Figure 2,
1. Remove restrictor cover Plate screws. 8
2. Remove restrictor cover p]ate.
3. Remove restrictor plate and gaskets.
- ) 9,
4. Install blocking gasket packaged with the
receiver-controller. TO
5. Install cover plate and secure blocking gasket and cover 10.
plate with two screws,
A.
Il additional gaskets are required, order under Part
Number PNC-42, These gaskets have a Red edge which will B.
be visible above the top of the cover plate to indicate the
vy ; 64
restriction has been removed.
D.

CALIBRATION

1. Set percent proportional band and percent authority
adjustment and determining percent authority setting.

Select and apply proper set point decal provided with
the receiver-controller,

NOTE: The scale must match the range of the primary
(input) transmitter.

Connect into transmitter No. 1 and 2 lines calibration

@ SECONDARY

box as shown below:

V@
o

TRANSMITTER TRANSMITTER

Dol ol

[ 1 CALIBRATION
W g BOX
RECEIVER Figuro'5
CONTROLLER

Position toggle switches to up (trans) position.

After making sure the transmitters are sensing a stable
condition (temperature, humidity, pressure) measure
the condition at the transmitter with an accurate
measuring device such as thermometer, etc.

Note reading on calibration box guages for specific
range of transmitter used, compared to condition
measured at the transmitter,

If readings are within +15°F on 200° span transmitter,
+4°F on a 50° span transmitter, +6% RH on an 80%
RH span transmitter or .15% H20 on the differential
transmitter proceed as follows. If readings are not
within these limits on all transmitters except the
differential pressure replace  the
transmitter, When installing the new transmitter refer to
the transmitter general instructions and make sure it is

transmitter,

installed properly.

Adjust all permanent receiver guages to match the
condition as measured with the accurate measuring
device such as thermometer, etc. (Not calibration box

gauge.)
Position toggle switches to down (calib) position.
CHECK PERCENT PROPORTIONAL BAND:

Single Input Units & Dual Tnput

Adjust the signal to Input No. 1 until 3 psig is read on
the branch gauge. Note reading on the No. 1 test gauge.
Adjust the signal to Input No. 1 until the branch gauge
indicates 13 psig. Note reading on the No. 1 test gauge.
Determine difference between step A & B.

If this difference is not correct for desired throttling
range, adjust the percent proportional band adjustor in
the proper direction and return to step A in calibration
above.



FOR SINGLE INPUT UNITS ONLY —

11. Adjust the signal to input No. 1 until the permanent
gauge indicates the desired temperature. In units with
remote set point the pressure to input “A” must be

9 psig.

12. Rotate set point knob until 8 psig 1 psig is obtained
on the branch gauge.

13. Slide the set point scale until the desired temperature is
read at the set point indicator.

The single input unit is now calibrated; remove
calibration box and reconnect transmitter.

FOR DUAL INPUT UNITS the Percent Authority must
also be checked. To explain this we will use the following
for an example:

Given OA | O | 70 | Secondary Transmitter (2)
Hw [ 180] 100] Primary Transmitter (1)

11. Determine percent authority setting, and adjust
authority adjustment,

DETERMINING PERCENT AUTHORITY SETTING

The percent authority adjustment on the RKS 3002 and
RKS 4002 receiver-controllers is similar to the reset of a
submaster thermostat as used in a master-submaster system,
However, the authority setting cannot be determined in the
same manner due to the difference in spans of the
transmitters. The calculation must be made using the

formula on page six.

Example: Hot Water Reset from Qutdoor Air

Refer to Figure 8, example of transmitter relationship
chart, F-14245. Plot the limits as follows:

Given: Qutdoor Air Hot Water
—10F 180F
60F 100F

Transmitters Range

0.A., —40 to +160F (200F° Span)
H. W., 40 to 240F (200F° Span)
Desired TR, 10F°

A. Reading on T-1 scale of Figure 8, plot point at upper
limit of H.W. (180F) (Point 1) and lower limits of O.A.
on T-2. (—10F). Point 1 becomes 180F (T-1) at —10F
(T-2).

Next, plot Point 2 at lower limit of H.W. (100F), and
upper limit of O.A. on T-1 (60F). Point 2 becomes
100F (T-1) at 60F (T-2).

B. Draw vertical lines from Points 1 and 2 down to
horizontal T-2 scale. Designate difference between two
vertical lines as “B” (70F°).

C. Draw horizontal lines from Points 1 and 2 across to
vertical T-1 scale. Designate difference between two
horizontal lines as “A” (80F©).

D. Formula -

% Authority Setting - A ¥i
B

A and B are as plotted on Chart F-14245

Span of (O.A. Transmitter) T-2
K=

- X 100
Span of (H.W. Transmitter) T-1

For above example
. . _BOOF
7 Authority Setting = 700F X 100

% Authority Setting = 1.14 X 100
% Authority Setting = 114%

Example: Room and Discharge Control

The calculations and plottings are the same for this system
as for H.W, reset.

In this case the room transmitter is the primary transmitter
and is connected to Input No, 1,

"K" FACTORS FOR CALCULATING PERCENT AUTHORITY
Input 1 Input 2
Transmitter Transmitter K Factor
Span Span
50F 50 F 100
50 F 200 F 400
50F 80% RH 160
50 F 2" Water 4
200 F 50 F 25
200 F 200 F 100
200 F 80% RH 40
200 F 2" Water 1
80% RH 50 F 62.5
80% RH 200 F 250
80% RH 80% RH 100
80% RH 2'" Water 25
2" Water 50 F 2,500
2" Water 200 F 10,000
2" Water 80% RH 4,000
2" Water 2" Water 100

12, CHECK PERCENT AUTHORITY

TO CHECK PERCENT AUTHORITY:

A. Adjust signal to Input 2 to equal Max. Temp. (in
example 70°)

B. Adjust signal to Input 1 to equal Min, Temp. desired
(in example 100°)

C. Adjust set point knob until a branch pressure of
between 5 and 10 psig is read on the branch line gauge.

D. Note branch pressure reading,

E. Lower the signal to input No. 2 until the test pauge
indicates the lowest desired temperature (in example
O°E}.

F. Raise the signal to Input No. 1 until the branch gauge
agains reads the same as it did in Step D.

G. Note the reading on the No, 1 test gauge. If it is not
correct, (in example 180°) readjust the percent
authority slider in the appropriate direction (Increase
setting if reading is too much, decrease setting if
reading is too little) and return to step A.



13.

14.

Adjust the signal to Input No. 1 until the permanent
gauge indicates the min. desired temperature at input
No. 1 in example 100°.

Adjust the signal to input No. 2 until the permanent
gauge indicates the maximum desired temperature at
input No. 2 in example 70°.

NOTE: If system requires changing Percent Proportional
Band unit, setpoint must be calibrated.

Band unit set point must be calibrated.

DIRECTION OF SET POINT KNOB
PSIG BRANCH LINE PRESSURE.

ROTATION TO OBTAIN 8

: ith , d&i k Initial Branch Pressure Initial Branch Pressure
15. On units wit r.emote set point a Justme-nt, make Aétion Below 8 PSI Above 8 PSI
certain that the signal from the set point adjustor is 9
psig. DA CcCcw cw
16. Rotate set point knob until 8 psi + 1 psi is obtained e i o
on branch pressure gauge.
DIAL KNOB HAS 10 EQUAL DIVISIONS.
17. Slide the set point scale until the minimum desired Transmitter Span Input 1 Each Division Represents
temperature (in example 100°F) is read at the set
int indi 50°F :26°F
point indicator.
200°F 19F
I = . i 80% RH 4% RH
The unit is now calibrated: remove calibration box and o 7
_ 2" Hy0 01" H,0
reconnect transmitters.
240 FFERH o
T-1 INPUT 2 INPUT 1
220 0.A, HW, SPAN T-2
i Tz T =
AR sPANToT X 100 = K
8 |e|F 200 —10 185"
g = 60 95* *INCLUDES 1/2 TR
@ 8 i
i e | 180
A : A
HH % AUTHORITY== X K
10 28 B
9 Determine A and B using instructions in Generol
Instructions F-14238, “Determining Percent
Authority Setting'’
8 |90|90|120 ;
B g0 (A 100 (K) 114 9%
7 |80| 85100 AUTHORITY= = (B}x =
6 | 70|80 | 80 ;
s |eof 5| s0 AR
i -1
; "o, PROP. BAND:%{F‘*—"—'U X 100
4 | 50| 70| 40k : (T-1
ts B
3 (40| 65| 20 :
i i i 10 (TR T-1) B %
: i PROP. BANDfm X 100=——"—=
2 [s0le0| o
1 | 20|55 [-20
o |10]50[-40 HE if PKS SCALE VALUES
o 40 20 0 20 40 60 80 100 120 140 160 180 200 220 240 PRA-f 0 | V) 20 34| 5] 6] 9] & 21 10
2 T2 30 55 60 6 70 75 80 8 90 95 100 ROOM TEMP. Pi
“H0 2 3¢ 40 50 €0 70 80 90 % R.H, Pa
0 | - T— 4 5 6 T 8 3 10 DIFF. PRESS,
JOB NAME TRANSMITTER RELATIONSHIP CHART |orawn sv
LOCATION Eam:ﬁ SAMPLE OF F-14245 —
ARCHITECT T
ENGINEER
CONTRACTOR FIELD OFFICE

Figure 8
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There are occasions when it is desirable to use a controller
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chamber of a dual input receiver controller. A typical
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RKS-5001
Pneumatic
Receiver-Controller

DEVICE INFORMATION
Identification

The RKS-5001 may be easily identified by referring to the part
number shown on the carton and also on the front of the base
plate. Stamped on the back is the date of manufacture (four
digits, the first two representing the week of the year and the
last two representing the year).

The RKS-5001 is used in conjunction with Barber-Colman
pneumatlic transmitters for control of terminal systems such as
mixing boxes, reheat coils, multizone zone dampers, efc. It can
also be used in conjunction with amplifying relays for control of
central fan system devices.

The device is field changeable from direct-acting, as shipped
from the factory, to reverse-acting or 1:1 ratio reverse-acting.

Pre-Installation

The RKS-5001 is shipped with a PNC-114 blocking gasket,
two mounting screws and selpoint decals. The setpoint scale
decal must be field installed. The setpoint must match the
transmitter used with the receiver-controller.

The receiver-controller is designed for either panel or wall
mounting. See Figure 1 for mounting dimensions. The mount-
ing plate is an integral part of the unit. It can also be mounted

Tl 1/4
1l
| B-1 %
—
9/16
!
\ Front View Ij 9/16 4
U"KTE Pl b 3-3/4
[T =
= —‘"'hpul BTE
2-112
2-1/8 1-11/16
—=152 I
3/4
@ ’ +
3/8 ==yl f—1-13/16 —= 3/8
= r—7/16 1/2 fpm—
3-3/4——
i 1
,7='_____4n Fj:—_—"n—r
h ! 9/16
2-1/2
End View
Figure 1.

FREERERERE

RKS-5001 Withoui Cover

using an SYZE-567 mounting track (Figure 2) by snapping the
integral mounting plate into the track.

Figure 2.

Proportional Band: Adjustable 4 to 40% of input transmitter
span,

Air Connection: Barbed connections for 1/4-inch O.D. .030
wall polyethylene tubing. No clamps are required under normal
use.

INSTALLATION
Requirements

Supply Air: 18 psig nominal, 30 psig maximum.

Air Consumption: For sizing compressors .028 scfm, plus
transmitter requirement.

Ambient Temperature: 40°F minimum, 150°F maximum.

Air Capacity: 36 scim for sizing mains, plus iransmitter
requirements.

F-14902-2



Setpoint Indicalor Selpoint

Adjustment
Screw

Setpoint Scale

= Setpoint
Scale
Hold Down
Screw

Reverse- Input Direcl-Acling
Acling Connection Branch Conneclion
Branch From 1:1 Ralio Reverse-
Connection Transmitter Acting Branch
Figure 3. Connection
Procedure

Tubing Connections: Connectlion B-1 is used asthe branch
output from the receiver-controller when the unit is used as
direct-acting or 1:1 ratio reverse-acting. Connection B-2 is
used as the branch oulpul from the receiver-controller when
the unit is used as reverse-acting. Connection “Trans” is the
input connection to the receiver-controller from the transmit-
ter. See Figures 3 and 4.

Percent

M.a'n | Proportional

Air

Connection Ba_nd
Adjusiment

Figure 4.

RUN/ADJUST

Setpoint Adjustment: The selpoint of the unit is adjustable
with separate field applied scale decals for the various lrans-
mitter ranges. Change in setpoint for one full rotation of sel-
point screw is equal to 1/20 of transmitter span.

Clockwise rotation of the setpoint screw increases the setpoint.

Percent Proportional Band Adjustment: Slide the percent
proportional band (Figure 4) adjustor by using an ADDA-618
wrench. Place the right angle end (1 /4-inch) around the nut on
the adjustor and push or pull as required.

Applications Requiring 1:1 Ratio Reverse-Acting: EN-101
shows applications such as humidity reset or summer com-
pensation where a 1:1 ratio reverse-acling receiver-controller
is used with its branch line connected to input 2 of a RKS-3002.
With the RKS-5001 converted to 1:1 ratio reverse-acting the
full span of its transmitter is usable for reselting an RKS-3002.

As a straight reverse-acting controller only 40% of the trans-
mitter span times 1.2 is usable. Example: A humidity being
resel by outdoor air temperature. The humidity transmitter is
piped to input 1 of an RKS-3002 and the output of the RKS-
5001 is piped to input 2 of an RKS-3002. If the RKS-5001 is
simply reverse-acting only, 96° change of the O.A. transmitter
is usable for resetting the humidity. By using the RKS-5001 as
1:1 ratio reverse-acting, the full 200° span of the O.A. transmit-
ter is usable.

DA,
Preload
Spring

1:1 Ratio
Reverse-
Acting
Screw

Figure 5.

Adjustment for 1:1 Ratio Reverse-Acling:

1. Turn1:1 ratio reverse-acting screw (Figure 5) all the way
in using a 3/16-inch wrench.

2. Disconnect the direct-acting preload spring (Figure 5).

3. Slide the percent proportional band adjustment to 40%
setting.

AKS-100 or AKS-100-500
Calibration Box

Transmilter ®‘ ° @

'HUTI

AKS-100 or AKS-100-500
Calibration Box

¥ 7
Transmitterr @ ‘o @

IEIE]'

. B,_\ Receiver- Input
Receiver- -1 N Input Controller M
Controller M == i i
18 psig Main

T — 18 psig Main

Figure 6. Figure 7.

Calibration as 1:1 Ratio Reverse-Acting:

1. Connecl in the AKS-100 calibration box as shown in
Figure 6.

2. Apply 18 psig MAIN to main connection of receiver-
controller.

3. Move left hand toggle (for input) to calibration position.

4. Move right hand toggle (for B-1) to transmitter check
position.

5. Adjustleft hand(input) manual adjustor on the AKS-100 to
obtain a 9 psig signal to the input (i.e., 100° on 0-200
scale of test gauge).

6. Adjust the setpoint screw of the receiver-controller until 9
psig (i.e., 100° on 0-200 scale) is read on the right hand
gauge.

7. Move left hand toggle (for input) to trans. check position.



8. Note reading on left hand gauge using 0 to 200 scale
(Example: reading is 40°). Subtract 40° from 200 (i.e., 200
- 40 =160).

9. Reading on right hand gauge should equal value found in
step 8. If not, adjust the receiver-controller setpoint screw.
Note: No more than 1-1/2 turns of the setpoint screw
should be required.

10. Calibration box can now be disconnected and transmitter
and branch line connected to the receiver-controller.

Calibration When Used as Standard Receiver-Controller:
1. Set percent proportional band.

2. Select and apply proper setpoint scale decal provided
with the receiver-controller. The scale decal must match
the range of the transmitter,

3. Connect the transmitter line and “trans” connection on
the RKS-5001 to calibration box as shown in Figure 7.

4. Position toggle switch to up (trans.) position.

5. When the transmitter is sensing stable temperature,
humidity, pressure, measure the condition at the transmit-
ter with an accurate measuring device.

6. Check calibration box gauge for specific range of trans-
mitter used, compared to condition measured at the
transmitter.

7. Ifreading is within £15°F on 200° span transmitter, £4°F
on a 50° span transmitter, +6% RH on an 80% RH span
transmitter or +.15-inch H,O on the differential iransmit-
ter, proceed as follows. If reading is not within these limits
on all transmitters except the differential pressure trans-
mitter, refer to the transmitter general instructions and
make sure it is installed properly or replace the transmit-
ter. Note: There is no H,O scale on the calibration box.
Use the permanent gauge for the system.

8. Adjustall permanentreceiver gauges to match the condi-
tion as measured with the accurate measuring device
such as thermometer, etc. (not calibration box gauge).

9. Position toggle switches to down (calib.) position.
10. Check percent proportional band setting.

a. Adjust the signal to Input until 3 psig is read on the
branch gauge. Note reading on the test gauge.

b. Adjust the signal to Input until the branch gauge
indicates 13 psig. Note reading on the test gauge.

c. Delermine difference between step a and b. If this
difference is not correct for desired throttling range,
adjust the percent proportional band adjustor and
return to step 1 in calibration.

11. Adjust manual positioner until the permanent gauge indi-
cales the desired setpoint.

12. Rotale setpoint screw until 8 psi £1 psi is obtained on
branch pressure gauge.

13, Loosen setpoint scale, hold down screw, and slide the
setpoint scale until the desired temperature (100°F in
example) is read at the setpoint indicator. Tighten setpoint
scale; hold down screw. Remove calibration box and
reconnect transmitter.

Changing from Direct-Acting to Reverse-Acting:
1. Disconnect the D.A. preload spring (Figure 5).
2. Remove main air manifold (Figure 8).

3. Remove restriction cup and “O" ring from D.A. restrictor
location (Figure 8) by prying on side of restrictor cup with
small blade screwdriver or knife blade.

4. Re-install “Q" ring and restrictor into R.A. restrictor loca-
tion by gently pushing restriction cup and "Q" ring in with
thumb or handle of screwdriver.

5. Replace manifold and gaskel. Note: Air connection on
manifold should be in center of unit.

R.A. Restriclor
Location

DA,
Restriclor
Localion

Inpul
Reslriclor
Location

Restrictor Cup
(2)

Gasket
Manifold Screw
Manifold Plale @

Figure 8.

Use of Blocking Gasket PNC-114 (Figure 9): On applica-
tions where the transmitter is more than 200 feel, a remote
restrictor must be used. Blocking gasket PNC-114 is installed
in place of the standard gasket PNC-113. If the unit is direct-
acting and the PNC-114 and the manifold are installed as
shown (position "A"), the reslriction for the inpul is blocked and
the main is fed only to the D.A. restriction. To use a remote
restriction for the branch line making the receiver-controller a
single pipe unit, install the manifold in position “B" and both
restrictions will be blocked from the main connection. No main
air is required to be connected to the receiver-controller. It is
not necessary to remove the restrictors when installing the
blocking gasket.

D.A, Trans. RA.
Raslriclor Restrictor  Resltrictor
. [k 2L o
Receiver- ‘I‘E @’ o oG — @4
Controller ] b i

¥ Al |
: |
£ oy
B i g
Blocking Gaskel PNC-114
|

Manifold (1
Position "A" % ©= — O‘I}

! Figure 9.

|
Manifald |Gi;; - m@z}_bl'
Pasition “B" i =

Standard Gasket PNC-113




CHECKOUT

Connect the AKS-100 calibration box as shown in Figure 6 or
7. Position toggle switch to down (calibration) position. Rotate
manual adjuster and observe output of unit. If the performance
is not as desired, refer to calibration instructions and recali-
brate unit. If unit still does not operate properly, refer to
REPAIR.

MAINTENANCE

The unit requires no maintenance under normal conditions.

REPAIR

If the output remains at 0 or if no pressure is produced at the
input connection, check unit for plugged restrictor and replace
if necessary. Replace the unit if it still does not operate

properly.
TYPICAL PIPING
18psig e ] Aclualor
Main M
Trans
fs————————— 200 Max. ———— ]
Transmitter
Receiver-Controller
Direct Acling Application
18 psig
Main M j.———————— 200" Max. ——————==
Trans
Transmilter
B2
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18 psi :
MZ‘mg ¥ .0075 Restrictor

200" Max. ==

Trans

Receiver-Controller

= 1000" Max, ——————=

Transmitter

Transmilter Located More Than 200 Ft. from Receiver-Controller

18 psig Main

F-14902-2 BK

.0075
Reslriclor

B1

0075 Reslrictor

200" Max. =
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Figure 10.
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Static Pressure Controller
Type PP-1012

INCHES

High Pressure
Tap

I
(P W.C. MARK
T EEE '
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H ! l's —L E:‘*—ﬁ 08 Calibration
» -08 Screw
B e
J - 1 1~ 01
‘ =
2
g Throttling
b Range
L Figure 1 Figure 2 Adjuster

Device Information

This static pressure controller is designed for use with
pneumatically actuated devices to control the static
pressure in central fan systems or spaces supplied with air
by a fan system.

It measures and converts low pressures into control
pneumatic pressure. Since the construction of the device
encloses the diaphragm on both sides, the pressure may be
measured at iwo different locations. Therefore, it is
possible to control differential pressure by mounting one
pressure tap in an ambient which represents one pressure
and connecting the other pressure tap to the controlled
pressure.

Typical control applications include the control of static
pressure in duct systems using motor actuated static
pressure dampers. The 0 to 8 inches of water range is
particularly useful for controlling static pressure in high
velocity duct systems. The control of static pressure in
critical areas such as white rooms and similar installations
can be accomplished readily with this unit. The high
sensitivity and ability to work above or below 0 static
pressure permits the maintenance of the proper laboratory
atmosphere.

A sensitive thin fabric filled diaphragm provides the

19mm |

actuation to a piloted non-bleed relay. Linear pressure
output is accomplished by internal pneumatic feedback.

Supply Air Pressure
30 psi maximum, 15 psig nominal,
Throttling Range

The PP-1012 is adjustable from .01 to .10 inches of water
and is factory set at .04 inches of water. This throttling
range is expressed in the amount of static pressure change
required to change the branch line pressure output from 3
to 13 psi. See Figures 1 and 2.

Action

DA. An increase in measured differential produces an
increase in output pressure when connected high pressure
sensed media to high pressure connection. To obtain
reverse action a reversing relay is required to be placed in
the branch line of the controller.

Air Capacity (for sizing compressors)
Average air consumption is 0.012 standard cubic feet per

minute (scfm). The maximum air requirement for sizing air
mains is 16 cubic inches per minute.

127 mm(5) - 19mm

Branch [374]

[3/4)

r—

152mm([6] ——

|

9mm(3-1/8) = =

!
L
i

19 mm

K 3;4][_7

oIy

L | l

152 mm

}!“

18
9.1

(6] o= T [
\_’4 _I'__g‘.; Pressure Up ’ M % IO] losmm ﬂ %
S if
Figure 3 ﬁTﬁ Figure 4 v
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Installation
INSTALLATION
Requirements

Controller must be installed in an upright position with the
relay unit at the top and the setpoint adjusiment at the
bottom. See Figure 3. Mounting dimensions are shown in
Figure 4.

Air Connection

Two plastic tubes reinforced with a coil spring to simplify
installation. Black tube designates supply main, and white
tube designates control branch line. This device can be
best connected directly to plastic tubing by use of the
APNT-101-1 adaptor coupling, or by the use of clear vinyl
tubing 1/4-inch O.D. with 0.060 wall, and the insertion of
the plastic tubing of the thermostat directly into the clear
vinyl tubing.

Set Point Range

Adjustable 0 to 8 inches of water. Factory set at 2 inches of
water.

Static Pressure Connection
Vinyl plastic tubing 1/4-inch I.D.
Run/Adjust

RUN/ADJUST

Theory of Operation

An increase in pressure on the high side of the diaphragm
causes the diaphragm to move away from the relay
assembly. The diaphragm post actuates the nozzle lever.
The position of the nozzle lever over the nozzle determines
the pilot diaphragm pressure in the relay system. An
increase in pressure on the pilot diaphragm overcomes the
preload force on the pilot diaphragm spring, the main valve
plug spring and the air pressure on the plug, to move the
supply main valve plug off its seat. Supply air pressure then
flows into the branch chamber. The resulting pressure
change is transmitted to the feedback chamber, where it
exerts the force on the feedback plunger moving it up. The
force is transmitted to the nozzle lever through the
feedback levers and spring to balance the force exerted by
the diaphragm. This action provides a linear relationship
between pressure at the diaphragm and branch line
pressure.

Adjustments

Pressure controllers are shipped from the factory,
calibrated to provide an 8 psig control line pressure when
the control point is equal to the set point. The set point is
factory set at 2 inches of water. The throttling range is set
at .04 inches of water.

F-13846-4 BK

Throttling Range

The throttling range should be set at the lowest value which
will allow the static pressure controller to control the
system, without cycling, under normal load conditions. The
most satisfactory setting will vary with the type of system
being controlled. The throttling range is changed by sliding
the indicator located in the upper feedback lever (Figure 2)
to the required setting. Calibration of the pressure con-
troller should be checked after the throttling range has been
changed.

Calibration

After the installation has been completed, and the throttling
range adjustment completed, the unit should be checked
for calibration As a nominal calibration, the branch line
control pressure should be 8 psig when the set point is
equal to the static pressure at the stalic pressure probe as
indicated on a satisfactory magnehelic pressure gauge. In
some applications, a value other than 8 psig will be required
to get the desired control results. In this case, the 8 psig
designation should be changed in the calibration
procedures.,

1. Remove the cover by loosening the cover screw and
raising the cover off the base.

2. Place a gauge in the plastic tubing branch line from
the unit in order to read branch line pressure. In this in-
stance, the AL-76 gauge adaptor tee can be used.

3. With the magnehelic gauge measure differential bet-
ween sensing tips. Adjust the set point to this value.

NOTE: (Since static pressure can be controlled quite
readily, it would be suggested that a pressure regulator
be installed in the line to the damper actuator in order to
enable you to adjust static pressure in the system which
is being controlled. Using this pressure regulator, adjust
the static pressure in the system to the value which you
would like to control, and adjust the sel point to this
value.) For this method cap off branch line.

4. With a small screwdriver, adjust the calibration screw.
See Figure 2. Turn the screw cw if the control pressure
is below 8 psig and cecw if it is above 8 psig. Adjust the
screw until the control pressure is 841 psi.

NOTE: The hex nut on the set point adjusting screw is a
tension device only. It should not be loosened to make
any adjustments.

5. Adjust set point to desired value.

6. Remove the test gauge. (Reconnect the branch line to
damper actuator if regulator method was used.)

7. Replace cover and tighten cover screw,

Barber-Colman Compart/
ENVIRONMENTAL CONTROLS DIVISION

1300 Rock Street, Rockford, lflinois, US.A., 61101
LITHOINU.S.A.



PC-301
Differential Pressure Switch
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(121 mm)
N
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Figure 1. Direct Mounting of Probe
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Figure 2. Remote Mounting of Probes
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For low or line voltage control of static, velocity or total
pressures, or differential static or total pressures of airand
non-combustible gases only.

All metal construction with 1/2" conduit opening. SPDT snap
action switch. Coded screw terminals.

PERFORMANCE
Maximum Safe Pressure: 12" W.C.
Setpoint: Field adjustable .05to 1" W.C.

Differential: 04" W.C. at minimum setpoint to 1" W.C. at
maximum setpoint.

Temperature Range: Ambient 35° to 140°F (0° to 60°C).
Shipping -20° to 140°F (-29° to 60°C).

Mounting: Diaphragm must be mounted in a vertical plane.

@ N.C.
//
"

Increase

Common
Pressure

N.O.

N.O. makes on increase of pressure

Switch Rating

Vac Full Load Locked Pilot Duty | Non-Inductive
Amps Rotor Amps (VA) Amps
24y - — 60 -
120V 6.25 375 300 =
240V 3.1 186 300 —
277V 2.7 162 300 10

OPTIONS None

ACCESSORIES

AP-301 Slatic probe for turbulent air

AP-305 Stalic probe for low actualing pressure

AT-208 Ducl mounting kit for remote probes other than
AP-301 or AP-305

INSTALLATION

CAUTION
For use with air or non-combustible gases only.

1. Selecl direct or remote mounting. For field mounting use
mounling brackel as a template. For factory mounting use
dimensions provided. See Figures 1 and 2.

2. Select appropriale probes from Tables 1 and 2.

PROBES

Probes can be constructed from 1 /4" 0.D. copper. brass,
or aluminum tubing. The ends ol the probes should be cul
square to the sides of the tube and deburred. Tolal pres-
sure probe must have the sensing end benl al 90°.
approximately 1 lo 3 inches (25 mm to 76 mm), from the
tip. Use AT-208 kit to mount probe lo duct.

F-16160-3




Use AP-301 static probe in areas with air turbulence
caused by filters, dampers, etc. Not included.

Use AP-305 static probe where there is very low actuating
pressure.

3. Install probe. See Figure 3. Sampling probes should be
located in areas of minimum air turbulence (6 to 8 duct
diameters downstream from fan outlet, elbows, lees, or
dampers). If this is not possible locate the probe tip as
close to the center of the duct as possible,

4. Mountthe PC-301. Note: The diaphragm must be mounted
in a vertical plane and in a location free from vibration.

Connecl the remote probe(s), if any, to the PC-301.

6. Make all conneclions in accordance with job wiring dia-
grams and in compliance with national and local codes.
On anincrease of air pressure to above setpoint, common
contact of switch is made to normally open contact. On a
decrease of air pressure to below setpoint, common con-
tact of switch is made to normally closed contacl.

Adjustment

Toincrease setpoint, turn adjusiment screw clockwise. Adjust-
able .05inch £02 inchto 1.0inchW.C.(1.25 mm+.5mmto 25
mm W.C.). Todecrease setpoint, turn adjustment screw coun-
terclockwise. Note: Units are shipped at minimurm setpoint.

If readjustment to minimum setpoint is required, proceed as
follows without any air pressure applied to diaphragm.

OB Mounting Screws (3)
Qum

Om =
l Ll ”
|2 Totalt 1. Static*
~
\\I Air Flow
SR W
H— ——] |
476" 0b ] Direct Mounting of Probes
Plastic (Nol Supplied wilh PC—301)
Tube
12" Long * Opening in tube must be per-
pendicular Lo air flow. These
Supplied with PC-301 probes can accurately sense
stalic pressure in smooth air
?"' 1/4" OD Plaslic Tube at velocilies up 1o 457 mpm
: <— (Nol Supplied with ~ —=|| (1500 fpm)
| PC-301) 1Tips of probe must face
| o directly into air stream
| Use Seclion of 3/8" 0D
| <+ Plastic Tube Supplied —»
\ with PC-301
! N b
|- /

AT-208 Duct
Mounting Kit

Duct Wall

4. Tolalt 3. Static®

=+ Air Flow

Remaote Mmmliné of Probes. Use
AT-208 to Mount Probe to Duct.

(Above ltems Not Supplied. Order
AT-208 Separalely.)
Figure 3.
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1. Turn adjustment screw full CCW.

2. Pushonspring at point A (Figure 5) and maintain pressure
during steps 3 and 4.

3. Turnadjustment screw CW until common contact is made
to normally open contact.

4. Turn adjustment screw CCW until common is made to
normally closed contact. Then turn adjustment screw 1/8
turn more CCW.

Table 1. Direct Mount of One Probe

Static | Velocily | Total | A Stalic | A Total
_li—_!;%h Precss: Probe 1 | Probe 2 | Probe 2 | Probe 1 | Probe 2
Low Press. _ Probe 3 _ Probe 3 | Probe 4
Tap Remole Remote | Remote

Table 2. Remote Mounting of Probe(s)

Slatic |Velocilyt| Total | A Static | A Total
?g] Peosg: Probe 3 | Probe 4 | Probe 4 | Probe 3 | Probe 4
Low Press, Probe 3 Probe 3 | Probe 4
Tap — robe — robe robe

*Highes! (absolute) pressure should be applied to high pressure tap.
tPitol can be used instead of two probes
A = Differential

1/8" Pipe Thread //'ﬁ:

1/4" Compression
Fitling

AP-301 slatic probe is used in
areas wilh air lurbulence caused

by fillers, dampers, etc. AP-301 AP-305
AP-305 stalic probe is used —
where there is a very low "m

actualing pressure.

Figure 4. Optional Probes

Adjustment
Screw

Point "A"

Low Pressure

Tap \

Diaphragm ~

High Pressure
Tap

Figure 5.

Barber-Colman Comparitj

ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN US.A.
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Pressure Controls
Electric Switches
PC 110, PC 141, PC 151
PC 131-0-1, PC 132-0-1

DEVICE INFORMATION
Identification

The pressure electric switch model number and the
date of manufacture (numerically, the week followed
by the year) is stamped on the housing of the switch.

These pressure controls are used whenever it is
necessary to close (or open) an electrical circuit on
the basis of a predetermined air pressure signal.
Typical applications include the control of air com-
pressors, fans, pilot lights, etc.

The pressure controls incorporate a non-metallic
diaphragm which is positioned by air pressure
changes. The diaphragm in turn actuates a heavy
duty electrical contact through a pivot mechanism.

INSTALLATION
Procedure

These devices can be mounted in any position, refer
to Figures 1 thru 4 for mounting dimensions.

1. Surface mounting.
a. PC-110: Remove device cover and knockouts
from back of case. Secure to surface with 2

No. 10 screws.
b. PC-131-0-1, PC-132-0-1: Attach the mounting
bracket to the back of the case with the 1/4-

inch 10/32 screws provided. Secure to sur-
face with 2 screws up to 1/4-inch in diameter.

c. PC-141: Secure the mounting bracket
provided to the surface with 2 No. 10 screws.
Clamp 1/8 FNPT fitting into the mounting
bracket.

d. PC-151: Secure to the surface with 2 No. 10
SCIews.

2. Track Mounting (PC-110 only).

a. Mount device to PNC-112-1 bracket with 2
No. 8 x 1/4-inch sheet metal screws.

b. Insert PNC-112-1 into SYZE-567 track moun-
ted (horizontal preferred) in the control
cabinet,

LITHOIN U.S.A.
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PC 131-0-1
PC 151 PC132.01

3. Make air supply connections.

Remove device cover and make wiring con-
nections to the switch terminals. Refer to
Figures 5 thru 8 for terminal coding.

5. Replace the cover,
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WIRING

All electrical wiring should be in compliance with
national and local electrical codes. Electrical loads
exceeding the rating of the control should be con-
trolled by means of an intermediate relay or starter.
PC-110 has one opening and PC-141 & PC-151 two
openings for 1/2-inch. PC-131-0-1 and PC-132-0-1
have one opening for 1/2 or 3/4-inch conduit.

CHECKOUT

Using a test gauge, raise and lower the air pressure to
verify the settings. Verify switch action by observing
the action of the controlled device.

RUN/ADJUST
PRESSURE SETTING

PC-151 is factory set and no field adjustments can be
made. PC-110 and PC-141 : The adjustment of the set-
point screw (Figures 5 and 7) establishes the control
operating point on a pressure increase when used as
a N.C. switch, or on a pressure decrease when used
as a N.O. switch, and is indicated by the pointer of
the graduated scale.

1. PC-110: Refer to Figure 5. Turn the adjuster with
a screwdriver to move the indicator to the
required setting on the scale. To change the dif-
ferential from the 2 psi factory setting, loosen the
lock screw and set the pointer at the required dif-
ferential. Secure the lock screw.

2. PC-141: Refer to Figure 7. Remove cover and
turn the adjuster with a screwdriver to move the
indicator to the required setting on the scale.

3. PC-131-0-1, PC-132-0-1: The setting of the set-
point adjusting screw (Figure 6) establishes the
control operating point on a pressure increase
and is indicated by the pointer on the right side
(cutout) of the graduated scale. Next, the dif-
ferential adjusting screw should be turned until
the desired switch operating point on a pressure
decrease is established (as indicated by the scale
pointer on the left).

For example, to properly set a PC-131-0-1 to open
its contacts at 15 psig and close them at 12 psig,
proceed as follows :

a. Turn setpoint adjusting screw until the pointer
on the right is at 15 psig on the graduated
scale,

b. Turn differential adjusting screw until the
scale pointer on the left is at 12 psig.

c. Raise and lower the air pressure to check the
accuracy of the settings.

REPAIR

Field repair is not recommended. Replace a defective
device.

F-13758-3 BK

PC110
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Adjustment

T
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Figure 5
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. N.C.
Figure 8 Terminal

Barber-Colman CompariLf
ENVIRONMENTAL CONTROLS DIVISION

1354 Clitford Avenue
P.O. Box 2940
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AL-100 Series
Solenoid Air Valves

APPLICATION

For applications where an electrical circuitis used to con-
trol a pneumatically operated device. Used to direct
supply air to a pneumatic device when the coil is energized
or de-energized depending on the supply and exhaust air
connections.

SPECIFICATIONS

Construction: Electrical coil is enclosed in a corrosion
resistant metal housing with 1/2" conduit hole (except AL-109).
Power Consumption: 7 Waltls (energized).
Maximum Inlet Air Pressure: 30 psig (207 kPa).
Flow Capacity: .5 scfm (236 ml/s) at 15 psig (103 kPa)
supply with 1 psig (6.9 kPa) drop.
Amblient Limits:
Shipping Temperatures, -40 to 150°F (-40 1o 65°C).
Operating Temperatures, 40 to 130°F (4 1o 54°C).
Humidity, 5 to 95% RH, non-condensing.
Supply Air Temperature Limits: 40 to 130°F (4 to 54°C).
Alr Connections: Three barbed fittings for 1/4" O.D. plastic
tubing.
“N.O.”, Normally Open.
“N.C.", Normally Closed.
“Com"”, Common.
Electrical Connections: 18" (457 mm) leads on the caoil,
except AL-110-201 which has 4-1/2' (1.4 m) 3-wire power
cord.
Mounting: In any position to wall or subpanel of a cabinet.
Dimensions: 4-1/16" high x 4" wide x 2-1/2" deep
(103 mm x 102 mm % 64 mm).

Dimensions ininches [ ] mm

<+—3-15/32[88] ——— >

N.C.\,m:__ — g Com
- ] “N.O.
fpr——
3/4[19]— _ ¥
5/16(8)
5/16 [8] 2 +3/r4>»  11/B4[4]
[19]
[ 4 (102) ———————— >

All models except
AL-110-201
and AL-109

A

AL-110-201 only

Solenoid Part No. Voltage (AC 60 Hz)
AL-100 24
ALA09} 120

LAL-110 120
AL-110-201 120
AL-120 208
AL-125 240
AL-140 480

{Unit has no solencid enclosure.

ACCESSORIES
AK-525682  Auxiliary mounting plate for track mounting
AK-8953 Mounting track

-«——2-3/8 [60)——»

(( m_jl /2" Conduil Hole

| 4-1/16
— [103]

b, o

<« 2-1/2 (64) —»]

Figure 1. Mounting Dimensions and Air Connection Identification

LITHO IN USA. 10-86
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INSTALLATION

Remote Mounting: Fasten to wall or duct with two #8 sheet
metal screws or equivalent. This method requires the use of
the enclosure on the coil. An integral mounting plate is pro-
vided or unit may be mounted to an AK-52582 auxiliary mount-
ing plate.

Rotation of solenoid enclosure to position the wiring compart-
ment, if required by application:

1. Remove cover.

2. Loosen coil hold down nut.

3. Rotate enclosure to desired position.
4. Tighten coil hold down nult.

CAUTION

Do not over-tighten as this may cause distortion of
plunger tube or damage coil.

5. Replace cover.

Inside Cahinet Mounting: Fasten to subpanel of cabinet
with fwo #8 sheet metal screws. An alternate method requires
track mounting in AD-8953 mounting track. This method
requires the use of the AK-52582 auxiliary mounting plate.

NOTE

When mounting inside of an approved electrical enclo-
sure, the wiring enclosure of the solenoid may be
removed o conserve panel space. UL listing is void if
wiring enclosure of the solenoid is removed.

—

. Remove cover.

2. Remove coil hold down nut. (See Figure 2.)

3. Remove coil and lower half of solenoid enclosure.
4

. Install plunger tube through hole in electrical enclosure.
(See Figure 3.)

5. Re-install coil and coil hold down nul; tighten nut.

CAUTION

Do not over-tighten as this may cause distortion of
plunger tube or damage coil.

WIRING

Make all electrical connections according to job wiring dia-
grams and in compliance with national and local codes. A hole
is provided in the metal enclosure for connection of 1/2"
conduit. Enclosure may be used as a wiring compartment.
Units are provided with 18" (.56 m) leads on the coil [except
AL-110-201, which has 4-1/2' (1.4 m) 3-wire power cord].

MAINTENANCE

Regular maintenance of the total system is recommended to
assure sustained oplimum performance.

Inside-Outside Mounting: Install with electrical portion inside
of an approved electrical enclosure and the valve body outside
of the enclosure. This type of mounting requires a 9/16" (14
mm) dia. hole in the enclosure. Enclosure must be of 18 to 20
gage thickness (.0478" 10 .0359", 1.21 mm o .91 mm).

— Coil Hold Down Nul

(e

Figure 2. Coll Hold Down

Nut Location

Figure 3. Solenoid
Mounting Location

F-15875-3 BK

Side of Enclosure
/

REPAIR
The only replacement part offered is the solenoid coil.
Solenoid Part No. Voltage (AC) Coil Part No.
AL-100-0-0-1 24 PNR-300-110
AL-109-0-0-1 120 PNR-300-120
AL-110-0-0-1 120 PNR-300-120
AL-120-0-0-1 208 PNR-300-130
AL-125-0-0-1 240 PNR-300-140
AL-130-0-0-1 277 PNR-300-150
AL-140-0-0-1 480 PNR-300-060
TYPICAL APPLICATION
TK-1001
To Time Clock
m N.C. Com T
M B
s/
N.O. To Additional
(Exhaust) Pneumatic Devices

Figure 4. Typical Application

Barber-Colman Compart/

ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN US.A.
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Pneumatic
Humidity Transmitter

(s (811]=110) General instructions HKS-2033
=L HKS-5033
Pneumatic Humidity Transmitter kﬂﬁi2033

DEVICE INFORMATION
Identification

The HKS transmitter is identified by the part number on
the carton and also on the front and back of the
transmitter. Stamped on the back of the transmitter is the
date of manufacture (four digits, the first two representing
the week of the year and the last two representing the

year).

These transmitters are used with Barber-Colman RKS
receiver-controllers for control of valve and damper actua-
tors, humidifiers, etc., in heating, ventilating, and air
conditioning systems. They may be used in conjunction
with AKS receiver gauges for indication only.

Pre-Installation

The HKS-5033 wall type transmitter is shipped with
mounting screws, one inch copper tubes, and insulator card.

\___N___‘

N

Figure 1. Mounting Wall Type Transmitter to AT-516 Wall Box

Figure 2. Mounting Wall Type Transmitter to AT-517 Mortar
Joint Fitting

LITHO IN U.S.A.

S HKS-5033

HKS-2033 Duct Type
Transmitter

HKS-5033 Wall Type
Transmitier

Wall fittings are ordered separately. Two types of fittings
are available. The AT-516 (Figure 1) wall box fitting is for
surface mounting on all wall surfaces and flush mounting
on plastered or stud walls, The AT-517 (Figure 2) is for
flush mounting on masonry walls. If it is desirable to locate
the restrictor under the cover of the transmitter, the
AT-506 or AT-507 can be used for the two air lines
required. Parts required to mount the restriction under the
cover are as follows:

One AT-532-111-1-01 Restrictor Tee
One APNT-11-011 Black Tube

One APNT-11-021 White Tube

Two APNT-93-030 Spring Inserts

The HKS-2033 duct type transmitter is shipped with
mounting screws and a strain relief bushing. Order adaptor
separately; APNT-101-1 for 1/4-inch plastic tubing or
APNT-127-2 for 1/4- or 3/16-inch copper tubing.

Before installation make a visual inspection of the transmit-
ter carton for obvious signs of damage.

INSTALLATION

Requirements

Air Consumption: 48 scim for sizing air compressor.
Air Capacity: 36 scim for sizing air mains.

Supply Air Pressure (when used for indication only): 18
psig.

Air Connection: One plastic tube to simplify installation.

F-14242-4



Locate the transmitter where it will be exposed to
unrestricted natural air circulation representative of the
average conditions of the controlled space. Do not locate
the transmitter near sources of heat or cold, such as lamps,
motors, sunlight, concealed ducts, pipes, or in a position
where a humidifier discharge will directly contact the unit.

Procedure

Mounting to AT-516 wall fitting: (Figure 1)

1. Remove and discard the cardboard cover plate on the
wall box, after the wall is plastered.

2. If the transmitter plastic tubing is too long for easy
coiling in the wall box, it can be cut to length. Cut at a
459 angle for ease in inserting the tubing into the “O"
ring seal. Be sure to cut the coil spring off with the
tubing.

3. Remove and discard the short plug inserted in the
connector head of the wall box.

4, [nsert the tube in the center hole in the connector. Do
not use any lubricant on the plastic tubing.

5. Remove cover. Fasten the transmitter mounting plate
to the wall box with the two mounting screws
provided. Tighten the screws evenly.

To mount the HKS-5033 to a AT-517 Mortar Joint Fitting
(Figure 2)

1. Remove the screws holding the protector block in the
AT-517. Pry out and discard the protector block.
Remove and discard the short plug inserted in the
connector head by pulling it straight out from the
holes.

2. Cut the plastic tube on the back of the humidity
transmitter as follows:

Measure 4-7/8-inch from the back of the humidity
transmitter, and use a side cutting or diagonal pliers to
cut the tubing at a 459 angle to make the tubing slide
into the connector head more easily.

Remove the coil spring from the tubing and cut off
7/8-inch.

Replace spring in the tubing.

Insert the short length of copper tubing supplied with
the transmitter, into the plastic tubing to stiffen it so
that it can be installed easily.

Do not lubricate the outside of the plastic tube.

3. Push the plastic air line into the right hand hole in the
connector head. Using a slight back and forth circular
motion, push the tubing firmly into the socket at least
1/4-inch.

4. Remove cover. Place the transmitter against the wall
fitting and pull the excess tubing through the transmit-
ter back plate being careful not to unplug it from the

fitting. Fasten the back plate to the wall fitting with
the screws provided. Tighten the screws evenly.
Replace cover.

Figure 3. AT-532-111-1-01 Restrictor Installed in HKS-5033

To mount the HKS-5033 to AT-506 or AT-507 Wall Fitting
with Internal AT-532-111-1-01:

To install the AT-532-111-1-01 under the cover (Figure 4),
proceed as follows: See Pre-Installation for parts required.

To Install; connect plastic
tubing direct, push over
barb as far as possible, No
clamps are required.

Main Air

/ Connection

To Actuator To Actuator

=

Assembly of Restriction
AT-532-111-1-01 5/32" Tee
AT-532:222-1-01 1/4" Tee

—)—

or Controller or Controller

Figure 4.
1. Remove cover.

2. Remove the 5/32-inch tube on HKS from mounting
plate. DO NOT remove the end which is in the tygon
tube. Measure approximately 2-1/2 inches from the
tygon and cut the 5/32-inch tube and spring.

3. Connect the tube to one side of the AT-532-111-1-01
restrictor tee (Figure 3).

4. Connect the APNT-11-011 black tube to the main
connection of the AT-532-111-1-01 (Figure 3). Insert
one APNT-93-030 spring into the tube. Cut off any
excess spring.

5. lnsert the black tube through a hole in the left hand
side bracket and through the large oblong hole in the
back plate (Figure 3).

6. Connect the APNT-11-021 white tube to the remaining
side connection of the AT-532-111-1-01. Insert
another APNT-93-030 spring to the white tube and cut
off any excess spring.

7. Insert the white tube through a hole in the left hand
bracket, and through the oblong hole in the back plate
(Figure 3).



8. Install the insulator card, provided, inserting the black
tube through the left hand hole and the white tube
through the right hand hole.

9. Insert the black tube into the left hand hole in the wall
fitting or connect to the main line.

10. Insert the white tube into the right hand hole in the
wall fitting or connect to the transmitter (branch)
output line.

11. Attach the transmitter back plate to the wall box with
screws provided.

12. Replace cover and tighten cover screw.
Duct Transmitter

The duct transmitter is mounted directly to the duct with
the sensing element tube located at the top. See Figure 5
for duct transmitter mounting dimensions. Tubing connec-
tion to air is made by using adapters for plastic tubing or
for copper tubing. A strain relief and bushing is provided to
secure plastic tubing where it enters the housing.

3-1/2"

e 1-3/4" ———————p|
1-3/8" Dia.

1/8" Hole 1/8" Hole

® ©

Figure 5. Duct Transmitter Mounting

1. Remove cover.

2. Remove a knockout and insert a metal bushing. Flatten
tabs.

3. Connect tubing. Connect the field tubing and unit
plastic tubing with a 1/4-inch barbed coupling. Push
the tubing and fitting into the box. Clamp the strain
relief around the field tubing and insert into metal
bushing.

Copper field tubing: Solder a BPNT-67-1 to 1/4-inch
copper, then make connection of plastic tubing to
fitting. Strain relief cannot be used.

4, Replace caver.
CHECKOUT

1. Connect the calibration box into the transmitters No. 1
and 2 lines as shown in Figure 6 or Figure 7.

2. Move toggle switches to the up (transmitter) position.

3. After making sure the transmitters are sensing a stable
humidity, measure the condition at the transmitter
with an accurate measuring device.

4. Note reading on calibration box gauges for specific
range of transmitter used, compared to condition
measured at the transmitter.

Readings should be within +6% RH on an 80% RH
span transmitter. If readings are not within these limits,
replace the transmitter.

RUN/ADJUST

No adjustments are required on the transmitter.
MAINTENANCE

The unit requires no maintenance under normal conditions,
REPAIR

Field repair is not recommended. If the system is not
operating correctly, and the reason is traced to the
transmitter, it should be replaced.

O
SYZE-12875-1
Calibration Box
O)of] [{o[©
) (
3 0075
Restrictor
To Actuator _. ; }‘

——— See Note 1 e

Typical connection of
SYZE-12875-1 to check
transmitter with remote
restrictor

— See Note 2

Receiver-Controller

Transmitter
Note: 1. More than 200 ft. up te a max. of 1000 ft.
2, Block restriction in receiver-controller,

Figure 6

N S >
SYZE-12875-1
Calibration Box

Olole] [ololO

Secondary
Transmitter

Primary
Transmitter

|
2 1 Typical connection of
SYZE-12875-1 to check
Receiver- transmitter with restriction
Controller in receiver-controller.

Figure 7.



APPLICATION OF RESTRICTOR

Main Receiver
Gauge
.0075
Restriction
)
T 7
e 1000 Ft, Max. ;I

Transmitter

Figure 8. Typel: Supply (Main) Air Line Running Near
Transmitter Location (Indication Only)

Receiver
Gauge

.0075
Restriction

Main

. i
n

|-—————— 200 Ft. Max, —————

Transmitter

Figure 9. Type 11: Supply (Main) Air Line Running Near
Receiver Gauge Location (Indication Only)

F-14242-4 BK

Main e 200 Ft. Max., ————————p~
J |
I 1
Receiver
Controller

Transmitter

Receiver-Controller up to 200 Feet From Transmitter

Main
|}
/ .Q075
Restriction
{
o
|4—— See Note 1| ————————p~
See Note 2
Receiver-
Controller

Transmitter

Note: 1. More than 200 ft, up to a max. of 1000 ft,
2. Remove restriction from receiver-controller.
See General Instructions F-14238.

Receiver-Controller Greater Than 200 feet and
less than 1000 feet from transmitter.

Figure 10, Type 111: Transmitter Used With Receiver-Controller

Barber-Colman Comparnt
ENVIRONMENTAL CONTROLS DIVISION

1300 Rock Street, Rockford, lllinois, US.A., 61101

LITHO IN U.8.A.



AK-40401
: Pneumatic Gradual
Switching Relay

APPLICATION

Pneumatic gradual switching (non-snap acting) relay
used in switching one oftwo pneumatic input pressures to
a common outpul. The refay will also stop the air. signal
from a controller output, main Iline or bleed air from a
controlled device in heallng, ventilating and air condition-
ing systems.

SPECIFICATIONS

Aclion:
Increase of Pilot Pressure above Switch-Over Pressure,
Normally closed (NC) porl is opsn to common (C) port.
Decrease of Pllot Pressure below Switch-Over Pressure,
Normally open (NO) port is open to commaon (C) porl.
Construction:
Housing, Polysulfone.
Diaphragm, Neoprene.
Switch-Over Pilot Pressure: Adjuslable 9.510 23 psig(66to
159 kPa}, faclory set 17.5 psig (121 kPa) which is at the mid-
point of the differential,
Ditterential (Switch-Over Pitol Pressure):
3 psig (21 kPa) max.
Pilot Pressure: Two-position. Note: The pilot pressure must
have a two-position pressure change of at leas! 4 psig (28 kPa)
or the relay will not function.
Alr Supply:
Quallty, Pneumatic conirol systems require clean, oil free,
dry air.
Pressure,
Maximum 30 psig {207 kPa).
Operating 0 to 25 psig (0 to 172 kPa).
Ambient Limits:
Temperature,
Shipping and Slorage -40 to 160°F {~40to 71°C).
Operaling 32 to 140°F {0 to 60°C).
Humidily, 5 to 95% RH, non-condensing.
Air Connection Code: See Figure 1.
Alr Connections: Barbed for 1/4” O.D. plastic lubing.
Alr Consumption for Sizing Alr Compressor: None.
Alr Capacily for Sizing Air Mains: None.
Flow CapacHy: 0.15 scfm (70.8 mi/s) at 8 psig (55 kPa)
supply with a 1 psig (7 kPa) pressure drop.
Mounting: Panel, wall or in-line; mounling plate and {2) two
push-in fasteners are provided for securing to perforated
metal subpanel.
Panel Space Required: 2-1/2"highx2-1/2"wide x 3" deep
(64 mm x 64 mm = 76 mm).
Dimensions: See Figures 2 and 3.

ACCESSORIES MNone
MAINTENANCE PARTS Nene

LITHO INUSA. 4-87

AK-40401
Shown with Mounting Bracket

Input Pressure

NG {Mormally Closed)

C {Common}
Outpw

Pilot P
ProS5UMe  mm—
{musl ba two-posilion)

AK-40401 NO (Normally Open)

Inpul Pressure

Figure 1. Piping Connections




PRE-INSTALLATION
inspection

Visually inspect {he carlon tor damage. If damaged, nolify the
appropriate carrier immediately. {f undamaged, open the
Sarton and visually inspect the device for obvious physical
defecls. Return damaged or delective producls.

Required Instailation ltems

® Piping diagrams
® Tools {not provided):
5/64" Allen wrench
Appropriate screwdriver for mounting screws
Appropriate drill and drili bit for mcunting screws
& Mounling screws, two (2) #10, for unperforated subpanels
are nol provided

INSTALLATION
CAUTION
1. Inslaller must be a qualified, experienced technician.

2. Make ali connections in accordance with the piping
diagram.

3. Do not exceed ratings of the device,

4. Do not locale refay in areas subject 10 excessive
vibration or corrosive atmospheres.

Mounting
IN-LINE
Pipe wilh 1/4" plastic tubing {no clamps required).

WITHIN CONTROL PANEL
1. Determine mounting location in conirof panel.

2. Drill mounting holes in subpanel per dimensions shown in
Figure 3 or use mounting plate as a template.

3. Secure mounting plate with two {2) #10 screws (not pro-
vided) or use two (2) push-in fasteners {provided) if melal
perforated subpanel is used.

4. Carefully push cenler post of AK-40401 into mounting
bracket.

5. Pipe with 1/4” plastic tubing.

2{51)
1-5/8 (41)
1-7/8(48)
1-1/8 ({29}
TOP VIEW
Dimensions in inches{ ) mm
SIDE VEW ‘
1/4 {6} Approx.
i
2-1/32 (62)
3/8(10) ==
Hi=
19/32 {15) '

Figure 2. Mouniing Dimensions

Dimensions in inches{ }mm
reemmmimnim— 2.7 [ 16 (62) ]

| /16 (11)

o Lip | oG

T
/V 174 (6)
7/3216) Dia. | fe—— 1-31/32(50) ———=>{ 3/8 (10) Dia.

Figure 3. Mounting Bracket Dimensions

=] ~+— Seipoint
Screw

NC
{Normally Closed) .
] Common
e
b2 =
P (Pilot) .
Maounting
L+ Brackel
MO (Normally Open}

Figure 4. Port and Setpoint identification
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ADJUSTMENTS (See Figure 5)

Swilch-over pilol pressure s factory adjusted to 17.5 psig (121
kPa). If a ditferent swilch-over pilot pressure is required pro-
ceed as follows:

1.

10.

11,

12.

Connect inputs to P, NC and NO ports of the AK-40401
{see Figure 5). Connecl the output to COM port of the
AK-40401.

Determine lhe switch-over pilot pressure required to con-
nect the NC porf 1o the COM port on an increase in pilot
pressure tothe AK-40401 {typically 15, 20 or 25 psig (103,
138 or 172 kPa}].

. Position the selector switch (AL-2201) to the exhaust

position.

Adjusl the pressure regulator (AL-481) to provide a pres-
sure equalio the swilch-over pilot pressure determinedin
slep 2.

Apply a pressure {o AK-40401 NCinput atleast 5 psig (34
kPa) different from the pressure at NO inpul. The COM
pressure should equal the NO pressure with zero pres-
sure on the P port of the AK-40401.

Position selector switch (AL-2201) to apply the switch-
over pilot pressure to port P of the AK-40401,

If the COM and NO pressures of the AK-40401 remain
equal, go to step 8. If the COM and NO pressures are not
equal, turn the swilch-over piiot pressure screw in slowly
(using a 5/64" Allen wrench) until the pressures at the
COM and NO pressures are equal,

Turn the switch-over pilot pressure screw out until the NC
and COM port pressures are equal.

Position the selactor switch {AL-2201) to exhaust the air
from port P of the AK-40401. The pressure al the COM
port should equal the pressure at the NO port of the
AK-40401,

Position the seleclor swilch {AL-2201) to apply pressure
to port P of the AK-40401. The pressure at COM port
should equatl that of the NC port.

The AK-40401 relay is now adjusted for the proper switch-
over pressure,

Remove the adjustment piping from the AK-40401 and
connect the porls as required by the application.

CHECKOUT

1.

The pressure at the COM port of the AK-40401 should
equal the pressure at the NO port with zero pressure ap-
plied to tha pilot port.

2. Apply swilch-over pressure to lhe pilot port of the AK-40401.

3. The pressure at the COM porl should equal that of the NC

port.

. Foliow the Adjusiment procedure shown on this page if

switching does not occur.

. Consider the relay defective and replace if proper adjust-

ment cannot be made.

Teasl
Gauge
AL-2201
n-l-n Setector
Switch
TERY
AL-488 3
Pressure
Regutalor
To
Exhauist Actuator

Input

Figure 5. Typical Adjustment Piping

TK-1101
(RA)
Thermosial

15 psig
{103 kPa) Heat
20 psig
{138 kPa) Ceol

TK-1001
0.A) Conlrolled
Thermostat Davice

Figure 6. Typlcal Application
Heating/Cooling Changeover

FIELD CALIBRATION

None reqguired.

MAINTENANCE

Regular maintenance of the tolal system is recommended for
sustained optimum performance,

CAUTION

Oil, dirt and/ or water in the air supply will cause unwar-
ranted damage to the refay.

FIELD REPAIR

Bo nol field repair. Replace with a functional relay.



AK-40605
Pneumatic
Limiting Relay

APPLICATION

Pneumatic 1:1 ratio direct acting relay is used to limit
minimum or maximum output pressure, The AK-40805
can also be used as a manual positioner, 1:1 ratio relay and
the lowest of iwo pressures selector. Relay will also
increase the capaciiy of a controlier {(except when used as
maximum output limiter or lowest pressure selector).

SPECIFICATIONS

Action: 1:1 direct. AK-40605 (with Mounting Plate)
Qutput: See Table 1.
Construction:
Housing, Polysulfone.
Diaphragm, Neoprene. Output B M
Adjustments: Sec Table 1 for outputs.
Air Pressure: Clean, oil free, dry air required.
mMaximum, 30 psig (207 kPa).
Nominal Supply, 15 to 25 psig (103 to 138 kPa).
Ambient Limits:
Shipping and Storage Temperatures, -40 to 160°F

(~40 to 71°C). F
Operating Temperatures, 32 to 140°F (0 to 60°C).
Humidity, 5 to 95% RH, non-condensing. Figure 1. Piping Connections
Air Connection Code: See Table 1.
Alr Connections: 1/4" barbed. OPTIONS None
Air Consumption for Sizing Air Compressor: .002 scfm ACCESSORIES
(0.9 mi/s). AK-53098 G to 20 psig scale and knob kit
Air Capacity for Sizing Alr Mains: 16 scim (4.4 ml/s). AK-53198 Min. — outside air scale and knob kit
Mounting: Panel, wall or in-line; mounting plate and (2) two AK-53298 “Increase” CW scale and knob kil
push-in fasteners for perforated metal subpanel provided. AK-53398 “Increase” CCW scale and knob kit
Panel Space Required: 4" highx 2-7/16" wide x 1-3/4"deep  hoado0 [Close) O scale and knob ki
{102 mm x 62 rnm x 44 mm). AK-53698 “Warmer” CW scale and knob kil
Dimensions: See Figures 2 and 3. AK-53798 “Warmer” CCW scale and knob kit

TABLE 1. SPECIFICATIONS

Description Qutput Typ_ical Air Gonnection Code
Piping Port P Port B* Port M
Minimum Gutput Minimum Oulput Adjustable . . )
Limiting 010 20 psig (0 to 138 kPa) Fig. 8 Pilot Output Main
Maximum Cuiput Maximum Output Adiustable . Open to
Limiting 010 20 peig (0 to 138 kPa) Fig. 8 Atmosphere Output Input
o Manually Setected from . Qpen io ;

bt ]

anual Positioner 0 1o 20 psig (0 1o 138 kPa) Fig. 10 Atmosphere Cutput Main
1:1 Ratic Relay 0 to 20 psig (0 to 1386 kPa) Fig. 12 Piiot Quiput Main
Lowes! Pressure towest of Two Pressures . '
Selector 0 lo 20 psig (0 to 138 kPa) Fig-14 Input Outpid nput

*Output pressure will drop 1o 0 when main air supply is reduced to 0. The reduced air pressure alfows controlled device(s) to returnio a “failsafe” condition when main air
pressure o the AK-40605 is relieved.

LITHO INU.S A, 10-85 F-22282



PRE-INSTALLATION
Inspection

Visually inspect the carton tor damage. !f damaged, notify the
appropriate carrier immediately. If undamaged, open the car-
ton and visually inspect the device for cbvious defects, Return
damaged or defective products.

Required installation llems

e Piping diagrams
@ Tools (not provided):
Appropriate screwdriver for mounting screws
Appropriate drill and drill bit for mounting screws
it unperforated subpanel is used
® Appropriate accessories
e Mounting screws (screws for unperforated subpanel are not
provided)

INSTALLATION
CAUTION

1. Installer must be a qualified, experienced technician.

2. Make all connections in accordance with the piping
diagram.
3. Do not exceed ratings of the device.

4. Do not locate relay in areas subject to excessive
vibration or corrosive atmospheres.

Dimensions in inches () mm

beth—imee— 27 (16 (B2) —————— ]

b L_ﬁ o I

I 9186 {11

1
/5/ 174 (8)
7/32 (6) Dia. | fe— 1-31/32(50) — =1 “3/5 (10) Dia.
Figure 2. Mounting Bracket Dimensions

e 1-1/2 (38) =i

Dimensions in
inches () mm

2-15/16 (75}

] =)

5/8(15) ’ !
v .
l«-——— 2-1/4(57) 4)4

Figure 3. Mounting Dimensions

Mounting

In-Line
Pipe with 1/4" plastic tubing {noc clamps required).

Within Conirol Panel

Scale and knob kits may be used on AK-40605 (see Acces-
sories on page 1).

1.
2.

Determine mounting location in control panel.

Crill mounting holes in subpanel per dimensions shown in
Figure 2 or use mounting plate as a template.

Secure mounting plate with field supplied screws or use two
(2) push-in fasteners provided if metal perforated subpanel
is used.

4. Push center post of AK-40605 into mounting bracket.

5. Pipe with 1/4" plastic tubing.

6. Mountone of the scale and knob kits on the top of the relay

(if required by the application).

Face of Control Panel

See Figures 4 and 5 for panel space required and mounting
hole dimensions.

NOTE

Maximum allowable panel thickness is 7/16" {11 mm}.

Drilt mounting hote in the panel door.

Mount the top of the relay 1o the face of the panel by using
one of the scale and knob kits.

Pipe with 1/4" plastic tubing.

fa— 1-3/4 (44) ]

71822}

]

1-1/74(32)

i ¥
o]

15/8 (16} Dia. Holg

2-7/16 (62)

Mounting space required.
AIEo'w 3(76) behind :Janflel lace. g

1
Typicat Scale Plate Dimensions ininches [} mm

Figure 4. Panel Space and Mounting Hole Size

Dial
Knob

\ AK-40605

Figure 5. Mounting to Face of Control Panel



ADJUSTMENTS AND CHECKOUT

Minimum Cutput Pressure Application
(See Figures 6 & 7)
Unit without a Scale Plate

1. Disconnect the pilot (P) port connection and leave open to
atmophere.

2. Turn setpoint shaft to obtain the reguired minimum output,
3. Reconnect the piloi (P) port connection.

Unit with a Scale Plate
1. Disconnect the pilot (P) port connection and leave open to
atmoesphere.

2. Turn the setpoint shaft to obtain output pressure which is
equal to midscale of the setpoint scale used.

3. Install knob at midscale and secure with 5/64" Allen
wrench (TCOL-82).

4. Turn knob to required setpoint.
5. Reconnect the pilot (P} port connection.

[
TK-1XXX Test
Thermoslal  Gauge Conlrolled
(Optlional) Tost Device
Gauge
{Cptional)

@Jl

Figure 6. Typical Piping for Minimum Position Application

20 psig

Qutput

{Branch}

Pressure
Adjustable
Minimum
Pressure
Sellin ;

g 0 Pilot 20 psig
Pressure

Figure 7. Pilot Pressure vs Oulput Pressure for
Minimum Position Application

Maximum Output Pressure Application
{See Figures 8 & 9)

Unit without a Scale Plate

1. Apply fuli pressure to the main (M} porl.

2. Turn the setpoint shaft to obtain the required maximum
output.

Unit with a Scale Plate
1. Apply full pressure to the main (M) port.

2. Turnthe setpoint shaft to obiain an output pressure which is
equal to midscale of the seipoint scale used.

3. Install knob at midscale and secure with 5/64" Allen
wrench (TOOL-82).

4. Adjust knob to the required setpoint.

. — Conirofled
o Device
~ Test
AK-40605 Gauges
{Optional)
P M
(Open to L @
Almosphere)
TR XXX
Thermostai

Figure 8. Typical Piping for
Maximum Position Application

20 psig

Output
{Branch)
Pressure

Adjustable /

Maximum
Pressiwye
Setting

20 psig
Input Pressure

Figure 9. Input Pressure vs Quiput Pressure for
Maximum Position Application

Manual Positioner Application
(See Figures 10 & 11)
1. Apply full pressure to the main (M) port.

2. Turnthe seipoint shaft to obtain an output pressure which is
egual to midscale of the selpoint scale used.

3. Install knob at midscaie and secure with 5/64" Allen
wrench {TOOL-82).

4. Adiust knob to the required setpeint.

Controlled
Device

A
AK-40605 (—( ) Test
with Scale \/ T % Gauge
v M {Oplional)
{Open to @
Atmosphere)

Figure 10. Typical Piping for Manual Position Application

20 psig

Output
(Branch)
Pressure

0 Setpoint 20 psig

Posilion

Figure 11. Pilot Pressure vs. Quiput Pressure for
Manual Position Application



1:1 Ratio Relay Application (See Figures 12&13)

1. Apply full pressure to the main (M) port.

2. The setpoint shaft should be backed out or removed com-
pletely from the AK-40605.

—
TK-5XXX Tesl
Thermosial  Gauge Controlied
(Optional) Test Device
Gauge
{Optional}
M I N M
Restrictor

Figure 12. Typical Piping for 1:1 Ratio Application

20 psig

Cutput
(Branch)
Pressure

20 psig

0 Pilot
Pressure

Flgure 13. Pilot Pressure vs Oulput Pressure
for 1:1 Ratio Application

Lowesi Pressure Selecior (See Figure 14)

1. Theinput with the greatest volume capacity is connected to
the (M) port and the ather input is connected to the (P) port.

2. The setpoint shaft should be backed out or removed com-
pletely from the AK-40605.

3. Adjust one of the inputs to maximum value and the cther
input to less than the maximum inpul vaiue. The branch
{output) pressure should be the same as the lowest input
pressure.

4. Readjust the input controller seipoints to their required
values.

Test
Gauge
(Optional)
THK-1XXX  Test &
Thermostat Gauge e Conlrofled
(Optional) Device
AK 4605
| | ‘ M* Test TK-THXX
@ Gauge Thermostal

{Opliona)

@ I'l @

*Inpul with greatest volume capaciy.

Figure 14. Typical Piping for Lowest of Two Pressures
Selector Application

F-22282 BK

FIELD CALIBRATION

None required.

MAINTENANCE

Regular maintenance of the total system is recommended for
sustained optimum performance.

FIELD REPAIR

Do not field repair. Replace with a functional relay.

Barber-Colman Compant)

ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue

P.0. Box 2940

Loves Park, IL U.S.A. 61132-2840

LITHO INU.SA,



General Instructions

AK-40613
Pneumatic 1:1 Ratio
Reversing Relay

APPLICATION

The AK-40613 1:1 ratio relay is used o reverse a controlier
signal for sequencing actuators. The relay is aiso used to
increase the capacity of a controller.

SPECIFICATIONS

Action: 1:1 reverse (decrease in output with an increase of
pilot pressure).
Outpui: See Figures 2, 3 and 7.
Construction:
Housing, Polysulfone.
Diaphragm, Neoprene.
Adjustments: Bias; see Figures 1,2, 3 and 7.
Air Pressure:
Maximum, 30 psig (207 kPa).
Mominal! Supply, 15 to 25 psig (103 to 138 kPa).
Ambient Limits:
Shipping and Storage Temperatures, -40 to 160°F
(—-40 10 71°C).
Operating Temperatures, 32 to 140°F (0 to 66G°C).
Humidity, 5 10 25% RH, non-condensing.

AK-40613
(Shown with Mounting Bracket)

Air Connection Code: See Figure 1. iij}islmem
Air Connections: 1/4" barbed.
Air Consumption for Sizing Air Compressor: 008 scim
(3.8 mi/s).
Alr Capacity for Sizing Air Mains: 16 scim (4.4 mi/s),
Mounting: Panel, wall or in-line; mounting plate and (2) two
push-in fasterers for perforated metal subpanel provided.
Panel Space Required: 4" highx2-7/16" wide x1-3/4" deep
(102 mm x 62 mm x 44 mm),
Dimensions: See Figures 4 and 5.
OPTIONS None
ACCESSORIES None Figure 1. Piping Connections and Bias Adjustment
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Figure 2. AK-40613 with 15 psig Supply

LITHC INUSA. 10-85

Figure 3. AK-40613 with 20 psig Supply
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PRE-INSTALLATION
inspection

Visually inspect the carton for damage. If damaged, notify the
appropriate carrier immediately. If undamaged, open the car-
ton and visually inspect the device for obvious defects, Return
damaged or defective products.

Required Installation Items

@ Piping diagrams
@ Tools (not provided):
5/64" Allen wrench
Appropriate screwdriver for mounting screws
Appropriate drill and drifl bit for mounting screws
@ Appropriate accessories
@ Mounting screws {screws for unperforated subpanels are
not provided)

INSTALLATION
CAUTION

1. Installer must be a qualified, experienced technician.

2. Make all connections in accordance with the piping
diagram.

3. Do not exceed ratings of the device.

4. Do not locate refay in areas subject to excessive
vibration or corresive atmospheres.

Dimensicns ininches () mm

g 2-7/16 (62) — o]

?/ST(ZE) L‘ﬁ @ + +

’ 816 (1)

7/32 (6) Dia. /1?413).»

Figure 4. Mounting Bracket Dimensions

sgp———1-31/32 (50) —————— 3=

Dimensions in inches { ) mm

2-1/2 (64)

HTUT

2-1/4{87) ———————3

Figure 5. Mounting Dimensions

Mounting
in-Line
Pipe with 1/4”" plastic tubing {no clamps required}.

Within Control Panel
1. Determine mounting location in control panel.

2. Drill mounting holes in subpanef per dimensions shown in
Figure 4 or use mounting plate as a template.

3. Secure mounting plate with field supplied screws or use two
{2) push-in fasteners provided if metal perforated subpanet
is used.

4, Push center post of AK-40613 into mounting bracket.
5. Pipe with 1/4" plastic tubing.

TYPICAL PIPING

—
TK-1XXX Test
Thermosta!  Gauge Conirolied
{Cptional) Tost Device
Gauge
(Cptional)
@—! | ®
Figure 6. Typical Piping for Reversing Relay
{See Figure 7 for Quiput Pressures)
TK-1XXX Tesl .
Thermostat Gauge
D.A. {Oplionaly Contrqlled
Test Device
Gauge
(Opticnal)
\ 378 (10) Dia. @ RA. Relay
Bias Setting:
9 Filot = 9 Output
e e e o A
Reversing B8 Reversing Retay
I
Relay 6 Bias Setting:
Output 4 9 Pilot = 9 Output
{psig) 2 gt
et ]
12 3 4 5 8 7 8 2 10 11 12 13 14 15 16 i7 18 19 20

Thermostal Branch Pressure {psig)

Figure 7. Typlcal Piping and QOuiput Pressures
for Heating and Cooling Applications



ADJUSTMENTS AND CHECKOUT

o
Test
Gauge Controlled
Optional Deavice
AK-40805 (Optional) Tesl
Gauge
{Cplional)

. P

{Open to
Atmasphere)

Figure 8. Typical Checkout Piping for Reversing Relay

This relay is fiefd adjustable and normally is adjusted to follow
the normat output curve as shown in Figure 2 when suppfied
with 15 psig (103 kPa) and Figure 3 when supplied with 20 psig
(138 kPa). The relay may be adjusted o follow a different curve
parallel to the normal curve within the upper and lower limits
shown in Figures 2 and 3.

1. Apply full pressure to the main (M) port.
2. Connect a variable air supply to the pitot (P) port,
3. Adjustthe pilot pressure to some value, i.e., 8 psig (55 kPa).

4. Determine the output pressure which the relay should be
producing by using the noermal curve or other determined
curve,

5. If the output pressure is not correct:

¢ To rise the oulput pressure, raise the adjustment screw
located on the top of the relay using a 5/64" Allen
wrench.

@ To lower the output pressure, lower the adjustment
screw located on the top of the relay using a 5/64" Allen
wrench.

The relay should then follow the curve used in Step 3 £1/4
psig (1.7 kPa).

FIELD CALIBRATION

None required,

MAINTENANCE

Regular maintenance of the total system is recommended for
sustained optimum performance.

FIELD REPAIR

Do not field repair. Replace with a functional relay.
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PNEUMATIC
Accessories

APPLICATION

Pneumatic 1:1 ratio direct acting limiting relays are used
to limit maximum or minimum output pressure. Relays will
also increase the capacity of a controller,

SPECIFICATIONS

Action: Direct.
Output: Oulput pressure is equal to pilot pressure +.25 psig
(2 kPa) until reaching high or low limit, then output will not
rise above maximum or fall below minimum. See table.
Construction:
Housing, Noryl plastic.
Diaphragm, Neoprene coaled, continuous fiber fabric
diaphragm.
Adjustments: See lable for outpul.
Air Pressure:
Maximum, 30 psig (207 kPa).
Nominal Supply, 15 to 20 psig (103 to 138 kPa).
Ambient Limits:
Shipping Temperatures, -40 to 150°F (-40 to 65°C).
Operating Temperatures, ~20 to 150°F (-29 to 65°C).
Humidity, 5 to 95% RH, non-condensing.
Air Connection Code:
“1", Output,
“2", Pilot,
3", Main.
"4", Output.
Air Connections: 1/8" FNPT.
Air Consumption for Sizing Air Compressor: .008 scifm
(3.8 mi/s).
Air Capacity for Sizing Air Mains: 16 scim (4.4 ml/s).
Flow Capacity:
AK-50604, 346 scim (94.5 ml/s) at 15 psig (103 kPa)
supply, 1 psi (7 kPa) drop.
AK-50605, 259 scim (70.7 ml/s) at 15 psig (103 kPa)
supply, 1 psi (7 kPa) drop.
Mounting: Panel, wall or track (AD-8953), mounling plate
provided.
Panel Space Required: 5-1/2" high x 4" wide x 6" deep
(140 mm x 102 mm x 152 mm),

AK-50604
AK-50605

Pilot | Signal

Qutput Main

Part
Number Output Limiting
AK-50604 Maximum Adjustable 0 o 20 psig (0 to 138 kPa)
AK-50605 Minimum Adjuslatle 0 to 20 psig (0 to 138 kPa)

OPTIONS None

ACCESSORIES

AK-53098 0 to 20 psig scale and knob kit
AK-53198 Min. — outside air scale and knob kit
AK-53298 “Increase" CW scale and knob kit
AK-53398 ‘“Increase" CCW scale and knob kit
AK-53498 “Close" CW scale and knob kit
AK-53598 "Close" CCW scale and knab kit
AK-53698 “"Warmer" CW scale and knob kit
AK-53798 "Warmer" CCW scale and knob kit
AD-8953  Moaunling track

P45
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PNEUMATIC
Accessories

7

APPLICATION AK-50301
Pneumalic switching relays used in switching one of two AK-50401
pneumatic input pressures to a common output. Relays

will also stop the air signal from a controller output, main

line or bleed air from a controlled device in heating, ven-

tilating and air conditioning systems.

SPECIFICATIONS

Action: i
Increase of Pilot Pressure above Setpoint, Normally |}K'5°3°1 AK=50401
closed port is open to common port.

Decrease of Pilot Pressure below Setpoint, Normally
open port is open to common port.
Construction:
Housing, Noryl plastic (AK-50301 also aluminum die
cast). Pilot Signal
Diaphragm, Neoprene coated, continuous fiber fabric
diaphragm.

Adjustments: See lable.

Air Pressure: Biom To
Maximum, 30 psig (207 kPa). S T Aclualor
Nominal Supply, 15 to 20 psig (103 to 138 kPa). N.C) -

Ambient Limits: 2 gUinuE 0
Shipping Temperatures, —40 to 150°F (=40 to 65°C). o
Operating Temperatures, -20 to 150°F (-29 1o 65°C).

Humidity, 5 to 95% RH, non-condensing. From Controller

Air Connection Code:

“M”, Main.
“B", Branch.
"Pilot”, Pilot.

Air Connections: 1/8" FNPT.

Air Consumption for Sizing Air Compressor: .004 scfm

(1.9 ml/s).

Air Capacity for Sizing Air Mains: 0 scim. From | Controller

Flow Capacity:

AK-50301, 346 scim (94.5 mi/s) at 15 psig (103 kPa)

supply, 1 psi (7 kPa) drop. To
AK-50401, 259 scim (70.7 ml/s) at 15 psig (103 kPa) Pilot Actuator
supply, 1 psi (7 kPa) drop. Signal 4(Commo'5

Mounting: Panel, wall or track (AD-8953), mounting plate (input N.O.)

provided.

Panel Space Required: 5-1/2" high x 4" wide x 6" deep AK-50401

(140 mm = 102 mm % 152 mm).

OPTIONS None From Controller

ACCESSORIES

AD-8953 Mounting track

/Part Setpoint Dilferential Pllot Air Connection Code
I}iumber Description (PilolpSIgnal)_ (Pliot Signal) Signal Port 1 Port 2 Port 3 Port 4
Adjustable Adjuslable 2-Position
Jk-soam Sn;‘)":{j‘:{mg 310 20 psi /5 10 6.5 psi or Pilot Ng’g‘e‘"’:]”y "oumaly | common
Faclory Sel 11 Faclory Sel 1.5 | Proporlional
3-Wa Adjustable i . . Narmall ; Normall
AK-50401 Non-Snap icling ;éi:gr;%gipis?l 2 psi Max. 2-Position Closedy Pilot Open Y Common

P43




Product InFormaktion

AK-50603, 9@)613

MAIN AIR
TEST TEST
GAUGE GAUGE
3 (MAIN) 0
4 (OUTPUT) :
PILOT 6 h
AL-481 ACTUATOR
: : o PRESSURE
\hb“ REGULATOR 1 {OUTPUT)
- PLUG
AK-50603-0-1 TYPICAL CHECKOUT PIPING
: : : s
H A A
G a " . o
W i " - 21
i W i (G
g" g‘l 1—"- 'g"u - i
Z. g o H
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. ‘ 6\)\ ] @L
1 . a, . @
. . il i
; i AN i

N I T ]

PILOT PRESSURE
AK-50603-0-1

Graph 1

AK-50603, 50613 — Units are 1:1 ratio relays used to
increase the actuator capacity of a controller, AK-50603 is
direct acting and increases its output with an increase in
pilot pressure. AK-50613 is reverse acting and decreases its
output with an increase in pilot pressure. The AK-50613 is
also used to reverse a controller signal for sequencing of
actuators,

ADJUSTMENTS

AK-50603 — This unit is nonadjustable and requires no
checkout under most conditions. If it is desired to check
the unit’s operation proceed as follows:

1. Connect a variable air supply to the pilot (2) port.

2. As the pressure to port 2 is increased, the output
pressure (port 2 & 4) should increase and equal the
pressure applied to port 2 +.25 psig. If not the relay
should be replaced. The output curve is shown on
Graph 1.

AK-50613 — This unit is field adjustable; it normally is
adjusted to follow the normal output curve as shown on
Graph 2 when supplied with 15 psig, and Graph 3 when
supplied with 20 psig, The unit may be adjusted to follow a
different curve parallel to the normal curve within the
upper and lower limits shown on Graphs 2 and 3,

LITHO IN US.A.
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PILOT PRESSURE
AK-50613-0-1 w/15 psig Supply
Graph 2

R IR

PILOT PRESSURE
AK-50613-0-1 w/20 psig Supply

Graph 3
Air Connection Code -
Port 1 Port 2 Port 3 Port 4
Output Pilot Main Output

To check the unit proceed as follows:

1. Connect a variable air supply to the pilot (2) port.

2. Adjust the pilot pressure to some value such as 8 psig,

3. Refer to Graph 2 or 3 depending on supply air
pressure, and find using the normal curve or other
determined curve the output pressure which the relay
should be producing,

4. Measure the output pressure.

5., If the output pressure is not correct, adjust the

adjustment screw inward to raise the output pressure,
outward to lower it until the proper output is
obtained, The unit should then follow the curve used
in Step 3 +.25 psig.

Installation — The relays are provided with a mounting
plate which can be mounted to a panel or wall with the
screws provided, or mounted in SYZE-567 track. Panel
space required is 4 inches wide by 5-1/2 inches high by 6
inches deep, Air connections are: 1/8 FNPT,

F-15224



AK-50613

4-1/4"

4-1/4

©)

F-16224 BK

AK-50603

FRONT VIEW

172"

7 O
—

1-1/8"

N e N

b 2-1/4" —]

-

7/32" x 1-1/8" SLOT 3"

-

1-1/2"

BACK VIEW

QoA O
&
o o o
o°<>o

00
o

Lo
o

3:3/4"

TOP VIEW
MOUNTING PLATE

=

NOTE: Mounting Plate Dimensions Typlcal for Relays

AK-650603 & AK-50613.

DIMENSIONS AK-50603-0-1, AK-50613-0-1

Barber-Colman Comparij
ENVIRONMENTAL CONTROLS DIVISION

1300 Rock Street, Rockford, lllinois, US.A, 61101

LITHO IN U.S,A,
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AK-50301, 4140401

Pneumatic Relays

K-50401-0-1

AK-50301 — This relay is a snap-acting, three way
switching relay. It is used to switch either of two input lines
to a common output or to stop the air sig:ml from a
controller output or main air line and bleed the air from a
controlled device. The pilot signal may be either two
position or proportional,

ADJUSTMENTS

To adjust the AK-50301 proceed as follows:

i

Determine the pilot pressure at which it is desired to
have the N.C. (3) port connected to the Com. (4) port,
on an increase in pilot pressure.

Determine the pilot pressure at which it is desired to
have the N.O. (2) port connected to the Com. (4) port
on a decrease in pilot pressure,

NOTE

The difference between the pressures in Step 1 and
Step 2 must be between 1.5 and 6.5 psig.

. Referring to Figure 1, connect a pressure regulator in

the pilot line and connect output to port 1,

. Provide full supply pressure to the pressure regulator.
. Adjust the signal to port 3 to its maximum value,

. Adjust the signal to port 2 to its minimum value.

. Adjust the pressure regulator to the value determined

in Step 1.

. It the pressure at port 4 equals that applied to port 2,

adjust the setpoint screw out slowly until the unit
switches and the pressure at port 4 equals that applied
to port 3. If the pressure at port 4 equals that applied
to port 3, adjust the setpoint in until the pressure at
port 4 equals that applied to port 2, then adjust the
setpoint screw out slowly until the unit switches back
and the pressure at port 4 again equal that applied to
port 3,

LITHO INUSA.

NOTE
Setpoint adjustable from 3 to 20 psig.

9. Gradually lower the pressure to port 1 (regulator) and

note the pressure at which the port 4 pressure changes
to equal that applied to port 2. Note the pressure

should equal that determined in Step 2. If the pressure

is too high, the differential needs to be increased. If the
pressure is too low, the differential needs to be
decreased. Raise the pressure to port 1 back to that set

in Step 7.

10. Adjust the differential screw, clockwise to increase,
counterclockwise to decrease differential, approx-
imately 1 turn for each 1 psig change desired.

11, Repeat Steps 8 through 10 until the unit performs as
desired.
NOTE
The minimum differential is 1.5 psig, maximum is
6.5 psig,
Air Connection Code
Port 1 Port 2 Port 3 Port 4
Pilot Normally Normally Common
Open Closed
TYPICAL CHECKOUT PIPING
PILOT LINE e
ADJ, TO
PROVIDE MAX,
SIGNAL

AL-481 PRESS, REG,
W/AIL.-322 GAUGE

PILOT
/LINE TEST GAUGE
AL-322
TO 4 (com)

CONTROLLER

INPUT (N,C.)
ADJ, FOR FULL
PRESS. FROM
CONTROLLER

TO ACTUATOR

INPUT (N.O.)
ADJ. FOR 0 PSIG

FROM CONTROLLER

Figure 1

F-15265-1



7/16"
APPROX,

t J¥ WL L —J

FRONT VIEW BACK VIEW
DIMENSIONS AK-50301-0-1

_2-1/4"ﬂ

©
OO ©—
©—© T

1-1/8" 1-1/2"

I N BN

FRONT VIEW BACK VIEW
DIMENSIONS AK-50401-0-1

AK-50401 — This relay is a non-snap acting three way
switching relay. It is used to switch either of two inputs to
a common output or to stop the air signal from a controller
output or main air line and bleed the air from a controlled
device. The pilot signal MUST be a two position signal
change of at least 3 psig,

ADJUSTMENTS
To adjust the AK-50401 proceed as follows:
1. Determine the pilot pressure at which it is desired to

have the N.C. (1) port connected to the Com. (4) port,
on an increase in pilot pressure,

b

Referring to Figure 2, connect manual switch in the
pilot line, and connect to port 2, and supply it with air
from a pressure regulator.

3. Adjust the pressure regulator to provide a signal to the
manual switch equal to that determined in Step 1.

4. Adjust signal to port 1 to its maximum value and the
signal to port 2 to its minimuin value,

5. Position manual switch to apply pressure to port 2.

6. Port 4 output should equal port 1 input. If not adjust
setpoint screw out until it does,

7. Adjust setpoint screw in slowly until port 4 output
equals port 1 input.

F-15265-1 BK

TOP
VIEW
AK-50301
21/4" o
SO ="
7/32° x 1-1/8" SLOT | I
\\ o o 1-1/4"
: 25 et
TOP VIEW o o |
MOUNTING PLATE O 3-3/4"
o0&
o] o]
I —

NOTE: Mounting Plate Dimensions Typical for Relays
AK-50301 & AK-50401.

8. Position manual switch to exhaust the air from port 2.
Port 4 output should equal port 3 input.

9. Position manual switch to apply pressure to port 2,
port 4 output should equal port 1 input. If not repeat
Steps 7 through 9 until the desired results are obtained.

NOTE
Setpoint is adjustable from 1.5 to 18.5 psig,

Installation — The AK-50301 and AK-50401 are provided
with a mounting plate which can be either mounted to a
panel or wall with screws provided, or mounted in
SYZE-567 track. Panel space required is 4 inches wide by
5-1/2 inches high by 6 inches deep. Air connections are:
1/8 FNPT.

Air Connection Code

Port 1 Port 2 Port 3 Port 4
N.C. Pilot N.O. Com.
TYPICAL CHECKOUT PIPING
o AK-50401
TEST TEST
GAUGE GAUGE
INPUT
1(N.C))
[T MANUAL

SWITCH

INPUT 4 (COM)

AlL-481
PRESSURE
REGULATOR

TO
ACTUATOR

Barber-Colman Compant/
ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue

P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

Figure 2
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({8811l General instructions

# g
AK?M/B%@,
AK:51832/51842,
AK-52032/52042
Pressure Selector Relays

General Information

These pressure selector relays are designed to select the
higher or lower of the input signals and produce an output
signal equal to the selected input signal.

Construction Molded noryl housing with coated Buna-N rub-
ber diaphragms.
Air Consumption for Sizing Air Compressor .016 scfm
(8 ml/s)at 15 psig (103 kPa)and .024 scfm (11 mi/s) at 20 psig
(138 kPa) supply.

Air Capacily for Sizing Air Mains 36 scim (10 ml/s) at 15
psig (103 kPa) and 50 scim (14 mli/s) at 20 psig (138 kPa)
supply.

Maximum Safe Pressure 30 psig (207 kPa).

Safe Amblent Temperature Limits
-20° 1o 150°F (-29° to 66°C).

Operating Ambient Temperature Limits
40° to 150°F (4° to 66°C).

Alr Conneclions Barbed connectors for 1/4” O.D. plastic
tubing. No clamps are required.

Dimensions 1-3/4" (44 mm)diameterx 2-1/4" (57 mm) high
for two input; 3-3/4" (95 mm) high for six input; 4-3/4"
(120 mm) high for 10 input.

Mounting Mount in line if tubing is able to properly support
the weight of relay or on AK-52582 mounting plate (order
separately). Two relays may be mounted on one AK-52582
plate. AK-52582 can snap into AD-8953 mounting track or can
be mounted with two No. 8 or No. 10 sheel melal screws
through holes provided. Refer to Figure 3 for details on
AK-52582.

Options None.

Accessories
AK-525682  Mounting plate for one or lwo relays
AD-8953  Mounting track

Piping of the Relay with Less than Maximum Inputs
AK-51832/AK-62032: When using this unit with less than
maximuminputs, the unused inputs are left open to atmosphere.

AK-51842/AK-52042: When using this unil with less than
maximum inputs, the unused inputs are 1o be connected to the
main air supply to the relay.

CHECKOUT

AK-51632, AK-51832, AK-52032,
High Pressure Selector

1. Connect a constant 15 or 20 psig (103 or 138 kPa) main to
the unit.

2. Connect one input signal to the unit, with other input(s) left
open to atmosphere.

3. Connect a branch test gauge to the branch connection.
4. Adjust the input to a known value, i.e., 10 psig (69 kPa).

LITHO INUSA. 3-84

AK-51632
AK-51642

AK-52032

AK-52042
t
A i

il Ll i
AK-51832
AK-51842
Part Description Output Inputs
Number
l/ High Pressure | Outpul Pressure Equals
AK-51632 |Selector, Highest of Two Inpul 2
1:1 Ratio Relay | Pressures
Low Pressure | Output Pressure Equals
-51642 | Selector, Lowest of Two Input 2
/ 1:1 Ratio Relay | Pressures
High Pressure | Oulpul Pressure Equals
K-51832 | Selector, Highesl of Six Input 6 (max.)
1:1 Ralio Relay | Pressures
Low Pressure | Output Pressure Equals
AK-51842 | Selector, Lowest of Six Input 6 (max.)
1:1 Ralio Relay | Pressures
High Pressure | Oulput Pressure Equals
AK-52032 | Selector, Highest of Ten Input 10 (max.)
1:1 Ratio Relay | Pressures
Low Pressure | Oulpul Pressure Equals
AK-52042 | Selector, Lowest of Ten Inpul 10 (max.)
1:1 Ratio Relay | Pressures

Branch

(Output) $
.1‘. ; —

Main

_—— Input

Figure 1. Air Connection Localion for AK-51632/51642.
Two Relays shown on AK-52582 Mounting Plate.
(Order plate separately.)

5. The branch gauge should read the same as the inpul signal
+.2 psig (1 kPa). If not, check the test gauges usedloinsure
that they read the same. If gauges read the same and the
oulpul of the relay is not acceplable for job conditions,
replace the relay.

6. Repeat Steps 2 through 5 with other input(s).

F-15248-2



AK-51642, Low Pressure Selector

1. Connect a constant 15 or 20 psig (103 or 138 kPa) main to

the unit.
. Connect the two input signals.

. Adjust one of the signals to maximum value and the other
input signal to 10 psig (69 kPa) or some value other than
maximum.

. Connect a branch test gauge to the branch connection.
The branch test gauge should read the same as the lowest
input signal +.2 psig (1 kPa). If not, check the test gauges
used toinsure they read the same. If gauges read the same
and the output of the relay is not acceptable for job condi-
tions, replace the relay.

AK-52042, AK-51842, Low Pressure Selector

1. Connect a constant 15 or 20 psig (103 or 138 kPa) main to

the unit.

Connect one input signal; connect the main to all other
inputs.

Adjust the input signal to 10 psig (69 kPa) or some value
other than maximum.

Connect a branch test gauge to the branch connection.
The branch test gauge should read the same as the input
signal .2 psig (1 kPa). If not, check the tesi gauges used (o
insure they read the same. If gauges read the same and ihe
oulput of the relay is not acceptable for job condilions,
replace the relay.

5. Repeal Steps 2 through 4 with other inputs.

MAINTENANCE

This is a qualily product. Regular maintenance of the total
system is recommended to assure sustained oplimum
performance.

REPAIR

Do not field repair pressure selector — replace with function-
ing unit.

Branch
(Oulput)

= EE—

Inputs

Figure 2. Air Connection Locations for AK-52032/52042.
Single Relay shown on AK-52532 Mounting Plate.
(Order plate separately.)

3(76) Dimensions in Inches
Millmetersin( )
I
7/8
(22)1-1/4
2 <>O Lt @2
I o<>O o + ——‘{
@] (@]
3-3/4 (95)
& O ¢
(0] /p
Y
Mounting Holes
(4 each end)
For one or lwo relays
3-3/4 (95) —————— =4

Figure 3. AK-52582 Mounting Plate Dimensions

HW. Valve
Assembly
J T
H —NO Transmilter
T %
N
Q N.C
N Zone

Figure 4.
Application for Signal
Used in Multizone Syste

AK-51642/51842/52042

F-15248-2 BK

Thermostat
C.W. Valve Damper TK-1001
Assembly Acluator Bestiictss
Blocked
m High Signal @_Q/Z
Seleclor
AK-51632/51832/52032 B ML
I

Low Sigg@ F From

' From Receiver/Controller
Selector Addilional Additional RKS-2001
Zones Zones

Barber-Colman Compant)
ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue

P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN US.A.
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ELECTRIC L

ACCESSORIES

AM-111
AM-112

M-113
AM-115
AM-116

Crank Arms "
Damper crank arms. Use AM-122 or AM-132 M!ach C_onneclor 1o
Prick-Point on

conneclors. See drawing for driving a damper
90° from 180° actuator. Crank Arm

Driven
ol Acluator

2.
(-
b=
()
(X% ]
el
(28]

Part
Number Description Construction

AM-111 For 5/16" Diameter Shaft

AM-112 For 3/8" Diameler Shaft Slot Provides for

AM-113 Crany For 1/2" Diameter Shaft Adjustable Radius from

Arms WA ,, ;
AM-115 For 7/16" Diameler Shaft 7487 Minimum to 3:1/8" Maxdmum

AM-116 Splined for 1/2" Diameter Actuator Shaft

AM-122

Straight Linkage Connectors

Straight lype - 5/16" diameler hole. Use for
linking parallel shafls,

AM-123

Damper Clip

Angle clip for allaching to damper blade. Use
AM-122 or AM-132 connectors.

"’KM--I 25 nar Descripllion

Number
RampEragd AM-125 5/16" Dia. x 20" Zinc Plated
5/16" diameter steel damper rod AM-125-048 | 5/16" Dia. x 48" Zinc Plated
AM-125-600 |5 PCS 5/16"Dia x10°Zinc P,

<
Spring Loaded Connecting Link /
-
5/16"diameler rod, 20" long with one AM-122 o

connector and one spring loaded connector =
to provide overtravel of actuator for sequenc- /‘5/

ing applications. Maximum damper area is 35
sq. Al. Not suilable for use with MP-2000

se/es.
\/AM-132

Ball Joint Linkage Conneclor

Ball joint lype - 5/16" diameter hole. Use for
linking nonparallel shalls.




PNEUMATIC

Accessories

APPLICATION

Restrictors and fittings.

b

AT-532-098-1-01

sz

AT-532-098-1-02

)

K531
AT-532-098-1.01
AT-532-098-1-02
AT-532-098-1-03
AT-532-111-1-01
AT-532-111-1-03

I,AT-‘532-222-1-31

|

AT-533-67

-532-098-1- AT-532-222-2-

AT-532-098-1-03 ] g
AT-533-101-0-1
AT-533-127-0-1
AT-533-129-0-1

AT-532-111-1-01 AT-533-101

AT-532-111-1-03

AT-533-127

AT-533-129

. Part
~ Number

Description

Application

| AT-531

Needle Valve with 1/8" FNPT.

Use belween Posilive Posilioner and Acluator
to Adjust Speed of Acluator.

AT-532-098-1-01

.0075 Restrictor for use wilh 1/4" Copper Compression
Filling — While Color.

Used wilh Bleed Thermoslals and Transmillers.

AT-532-098-1-02

0045 Restrictor for use with 1/4" Copper Compression
Filling — Red Color.

Used to Slow Down Actuators. Typical Example:
In Bleed Porl or Solenoid Air Valve.

AT-532-098-1-03

.010 Restriction — Blue Color. Replacemenlt for Reslriclor
in Solid-Slate-Pneumatic, Transducer.

Used on CP-5119, 5129, 511,

AT-532-111-1-01

0075 Reslriclion Tee for 5/32" Plaslic Tube.
Includes Black and White Plastic Tubes and Springs.

Used with Bleed Room Thermoslat and Transmillers
Under Cover — Makes Unit Two Pipe.

AT-532-111-1-03

.010 Restriction Tee for 5/32" Plaslic Tube.

Used on CP-8501, CP-8502,

-

AT-532-222-1-01

.0075 Restriction Tee for 1/4" Plastic Tube.

Used with Bleed Thermoslals and Transmitters.

AT-532-222-2-1

Dual .0075 Restrictor Tee for 1/4" Plaslic Tube,

Used with TK-5X5XX Thermostats.

AT-533-67

3/16” 1D — 1/4" OD Sweat 1/4” Barb Connector —
No Clamp Required. 1/4" Solder Coupling (no! included)
Required for 1/4" QD Sweal.

Used to Adapt from 3/16" or 1/4" Copper to 1/4" Plastic.

AT-533-101-0-1

1/4" x 5/32" Double Barbed Brass Conneclor —
No Clamps Required.

Used on Connecting Room Thermostat Tube
o 1/4" Plaslic.

AT-533-127-0-1

3/16" 1D — 1/4" OD Sweal x 5/32" Double Barbed Brass
Conneclor — No Glamp Required.

Used to Adapt from 3/16" or 1/4" Copper to 5/32" Plastic.

AT-533-129-0-1

5/32" x 5/32" Double Barbed Brass Connector
Coupling — No Clamp Required.

Used in Connecling 5/32" Tube to 5/32" Tube.
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PNEUMATIC

Accessories
APPLICATION AKS-6221
Receiver gauges for continuous indication of tempera- AKS-6244
ture, pressure, enthalpy, or humidity in conjunction with a AKS-6247
transmilter-receiver system. AKS-BZﬁ]
SPECIFICATIONS Rﬁgg%g?
Alr Pressure: AKS-9021
Input, 3 to 15 psig (21 to 103 kPa). K.
Maximum, 25 psig (172 kPa). ”g&g ggg;
Accuracy: +2% of full scale. i
Construction: /M(§-g|]5]
Case, AKS-6000 series, plastic. A-KS:9063
AKS-9000 series, steel with lacquer finish. L AKS-9081
Lens, Clear plastic. AKS-9085
Dial Indicator: Field adjusted by screw on dial face. A-K’S'Q[IQI
Ambient Limits: & .
Shipping Temperatures, —40 to 150°F (-40 to 65°C). PAKS'gng
Operating Temperatures, -20 to 150°F (-29 to 65°C). AKS-9093
Humidity, 5 to 95% RH, non-condensing. AKS-9094

Air Connectlions: 1/8" FNPT.

Mounting: Stem connected (1-1/2" size). Flush mount
(3-1/2" size) with “U" clamp (3-3/4", 95 mm hole required)
in panels up to 3/4" (19 mm) thick.

Dial Dimensions: AKS-6000 series, 1-3/4" diameter x
1-1/2" deep (44 mm x 38 mm); AKS-9000 series, 4" diam-
eter x 1-3/4" deep (102 mm x 44 mm).

AKS-9000

OPTIONS None
ACCESSORIES None

Part Number : ;
1172 (38 mm) Gaugo [~ 3-1/2" (69 mm) Gauge (Buel Marked) Following Transmittors
(Stem Mounted) (Flush Panel Mounted)

AKS-6221 AKS-9021 50 to 100°F (1010 37°C) TKS-5001, 6001, 7001
AKS-6244 L/A/KS-QOM 0 to 100°F (-18 to +38°C) TKS-4014, 8014, 9014
AKS-6247 AKS-9047 50 to 150°F (10 to 65°C) TKS-4017,9017
AKS-6261 v AKS-9061 -40 1o +160°F (-40 10 +71°C) TKS-2031
AKS-6263 VAKS-9063 40 10 240°F (4 to 116°C) TKS-8033
AKS-6281 AKS-9081 10 10 90% RH HKS-2033, 5033

= AKS-9085 16 10 40 BTU/LB (37 1o 93 KJ/Kg) Dry Air HKS-8065

=, vAKS-9091 -.25 10 +1.75" H,0 (-5 lo +45 mm H,0) PKS-2011

- VAKS-9092 110 3" H,0 (25 to 75 mm H,0) PKS-2011

= AKS-9093 2.5 10 45" H,0 (60 1o 110 mm H,0) PKS-2011

— AKS-9094 4 10 6" H,O (100 to 150 mm H,0) PKS-2011
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ELECTRIC

Accessories
APPLICATION mﬁu]
Immersion well for use with temperature bulbs. AT-202 AT-202
——1:6 AT-203
SPECIFICATIONS pep y AT-206
Ambient Temperature Limits: —4010350°F (4010 177°C), AT-203
Appllication Limitations
e Olmensions at 250°F Fluld Temp. _—
Number | Material | 0 o [insertion | Wall Fiting | Max. Recom, | Max. Recom. With
In. (mm) Length Length in Velocity Stalic Pressure
: in. {(mm) | In. (mm) i FPS (m/s) pslg (kPa)
MU-4X1XX, TC-2XX, TC-4X1X,
AT-201 | Copper (11/32;.. ‘?211/1? 1(0230/)4 3/4 MNPT (; g) (1275203} TC-4X2X, TC-4X5X, TP-20X,
B ' TP-22X, TP-232, TP-231
1/2 13-1/4 14 8 250 .
AT-202 | Copper (13)* (337) (356) 3/4 MNPT (2.4) (1728) TP-233
Stainless 1/2 9-1/2 10-1/2 20 500 -
AT-203 Steel (13)"* (241) (267) 3/4 MNPT 6.1) (3448) Same as AT-201
. 1/2 4-1/2 | 5-13/16 11 250 ; i :
AT-206 Copper (13)" (114) (148) 1/2 MNPT (3.3) (1728) TC-4X1X, TC-4X2X, TC-4X5X

*Requires AT-209.
**For 3/8" (10 mm) diameter bulbs.

AT208

APPLICATION
AT-208 209

Duct and liquid mounting kits for temperature bulbs. B

Part
Number Description Application
AT-208 | Duct Mounling Kit Temperature Bulbs %

_nngs| Liquid Line or TC-4X1X, TC-4X2X and TC-4X5X = e
ATa Tank Mounting Kit Series Bulb Thermostats .

dr &> &b ¢p»

A bulb well is recommended.
AT-209

APPLICATION AT-210
Concealed setpoint adjustment plate for use with TC-41XX

and TC-42XX series bulb thermostats or TC-2974 strap-on

thermostat.

APPLICATION AT-211

Outdoor bulb shield for mounting and protecling bulb
from damage and foreign matter.

SPECIFICATIONS

Construction: Aluminum.

Mounting: Two 17/64" mounting holes in shield. Kit is fur-
nished with bulb holding clip.

Dimensions: 2" high x 11-3/4" wide x 1-1/8" deep
(51 mm x 288 mm x 29 mm).
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ELECTRIC

Accessories
APPLICATION AM-602
Adaptors for current-to-obsolete linkages and for AM-603
obsolete-to-current linkages.
-~

O

R
Part N—
Nisinbér Application Specifications H
Adapts current Replace MA-521X-XXX or
AM-602 actuators to MA-521X-XXX-0-1 AM-603 AM-§02
oosolete linkages with MA-521X-XXX-0-2
Adapts obsolete Adapts MA-521X-XXX or
AM-603 actuators to MA-521X-XXX-0-1 to AV-600
current linkage or AV-601-0-0-1 linkages
APPLICATION yﬁ-am

Duct static pressure sensing tips for use with PC-301 and
PF-300 series.

SPECIFICATIONS

Mounting Hardware: Provided.

H g AP-SOSil
; AP-301 %

AP-309

Part Type of . Dimensions
Wambei End Fitting Construction Mounting Location in. (mm)
" 4 : In areas with air turbulence 4-5/8 long x 2-1/8 wide (117 x 54)
i 1R GRS Brass caused by filters, dampers. etc. Insertion length 3-3/4 (95)
"o Brass " .
AP-305 1/8" Pipe Thread (S.S. Tee end) Very low actuating pressure 8-3/4 long x2-1/2 wide (222 x 64)

APPLICATION

AT-61-400-0-2
Cover inserts (package of 24) used to convert a cover on AT-B] -401-0-2
TA-150X, TC-110X and TC-1181 with thermometer and AT-61-402-0-2
setpoint dial into any -4XX combination. AT-61-403-0-2
SPECIFICATIONS AT-61-404-0-2
Packed: 24.
Material: Brushed bronze metal.
1 [
O O O
= = -~ = -]
AT-61-200-0-24  AT-61-401-0-24 AT-61-402-0-24 AT-61-403-0-24  AT-61-404-0-24
APPLICATION £ AT-101
Lock cover screw kit modifies room thermostats so as to U
prevent unauthorized tampering of either the dial setting
or the internal mechanism. Works with all electric thermo- & P

stats except TA-121, TA-130 series, TC-114 and TC-142.

Note: Two Kits are required for duplex type thermostats.
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PNEUMATIC

Accessories
APPLICATION AL-322
Pressure gauges for continuous indication of air pressure AL2323
in pneumalic control systems. . ./Alf-327
AL-323 AL-353
SPECIFICATIONS Shown L/A]_/.gﬁz
Air Pressure:
Input, 3to 15 psig (21 to 103 kPa). Part IS Dial Dlameter Range
Maximum, 25 psig (172 kPa). Number 9 In. (mm) pslg (kPa)*
Accuracy: Within 2% of total scale range in middle half of Steel Case
scale and 3% elsewhere. AL-322 Stem 2 (51) 0-30 (0-200)
c°(":s"“°g°”i' siants Sehiied forid AL-323 | Panel (Flush) 2(51) | 0-30 (0-200)
. gf;:le.us resislant. See table for case material. AL-327 o 2 (51) 0-100 (0-689)
Numerical Intervals, 5 and 10 psi (50 and 100 kPa). Steg] Gane
Graduation Marks, 1 psi (5 kPa) for O to 30 psi (0 to 200 AL-353 | Panel (Flush) | 3-1/2(89) [o0-30 (0-200)
kPa) and 2 psi (20 kPa) for 0 to 100 (0 to 689 kPa). Plastic Case
Ambient Limils: AL-362 I Stem l 1-1/2 (38) l 0-30 (0-200)
Shipping Temperatures, —40 to 150°F (-40 to 65°C). *Gauges are dual scaled.
Operatlnlg Temperalures, -20 to 150°F (-29 to 65°C).
Humidity, 5 to 95% RH, non-condensing. Dial Dimensions: See table,
Air Connections: Back 1/8” FNPT. '
Flush Panel Mounting: AL-323, 2-1/8" (54 mm) dia. hole QPTICONS Nore
required; AL-353, 3-3/4” (95 mm) dia. hole required.
APPLICATION ﬁh‘“‘*i JAL-412
] L
Safety valve with approximately 30 psig (207 kPa) blow off q
pressure.
SPECIFICATIONS
Relief Capacily: 24 scfim (11,326 ml/s).
Air Connections: 1/4" MNPT,
OPTIONS None
APPLICATION AL-437
Air filters used to provide clean, oil-free air for pneumatic AL-439

control systems.

SPECIFICATIONS

Dual Filter Station: 5 micron absorbent pre-filter and a
coalescing .03 micron oil removal filter will remove
contamination to .015 PPM with 50 PPM inlet condition.
Construction:

Housing, Aluminum.

Bowl, Polycarbonate,

Drain, Automatic.
Maximum Operating Conditions:

Inlet Pressure, 250 psig (1728 kPa).

Temperature, 150°F (65°C).

OPTIONS None

Part Plpe Size Max. Flow Capacity
Number (In.) acim (ml/s)
AL-439 3/4* 80 (37,760)
AL-437 3/8 15 (7080)

*NPT fermale adaptors are provided lo reduce to 1/2" and 1/4” FNPT.

P57

2‘
=
<
=
=
(=]
=
[ - I




PNEUMATIC
Accessories

APPLICATION AL-481
Pressure regulator with a large flow capacity to reduce ,/AL-483
supply air pressure from the compressor down to the AL-484
requirements of the system, AL-487
These relieving type regulators prevent build-up of excessive
pressure in regulated system.
SPECIFICATIONS
Construction: AL-481 AL-48X

Gauge Port, 1/8" FNPT.
Alr Pressures:

Maximum Input, 400 psig (2758 kPa).

Output Range, 0 to 50 psig (0 to 345 kPa).
Ambient Temperature Limits: -40 to 200°F (-40 to 93°C),
operating and shipping.
Mounting: In-line. Part Plpe Size Capaclly

PTION Number (In.) scim (ml/s)

OPTIONS None AL-481 1/8 1(472)
ACCESSORIES AL-483 1/4 0-16 (0-7552)
AL-322 2" (51 mm) 0-30 psi (0-200 kPa) back connected gauge AL e -10.384
AL-327 2" (51 mm) 0-100 psi (0-200 kPa) back connected gauge S o k187 »/9 ol
AL-362 1-1/2"(38mm)0-30 psi (0-200 kPa) back connected gauge AL-484 1/2 22-32 (10,384-15,104)

APPLICATION AL-2201
Selector switch and scale plates. Selector switches func- AL-2202
tion as remote instruments to deliver or stop a flow of alr or AL-2203
to direct the air from one controller or another to selected AL-2204
pneumatically actuated valves and dampers, AL-2302
SPECIFICATIONS :tgggi
Dial Plates (order separately): Keyed for proper locating AL-2305
on the switch. Plates, furnished in white on black letters, are
reversible with markings. on both sides. . AL-2201 AL-2203 AL-2401
Flow Capacily: 580 scim (158 ml/s) at 20 psig (138 kPa) AL-2401-101
supply with 1 psi (7 kPa) drop. AL-2402
Maximum Supply Air Pressure: 30 psig (207 kPa).
Construction: SELECTOR SWITCHES
Housing, Noryl plastic. Part
Diaphragm, Neoprene coaled, continuous fiber fabric Number el vy
diaphragm. AL-2201 Two-Posilion
Ambient Limits; AL-2401 Three/Four-Posilion, Non-Exhausling
Shipping Temperatures, 40 to 160°F (=40 to 71°C). AL-2401-101 Three/Four Position, Exhausting
Operaling Temperatures, -20 to 160°F (-29 to 71°C).
Humidity, 5 to 95% RH, non-condensing. SCALE PLATES
Connectlon Code: Part
AL-2201, With knob at left, ports 1 and 2 connected, 3 Number gexuriptien
and 4 connected. With knob at right, ports 1 and 4 con- AL-2202 Two-Position Manual Aulo, Open Closed
nected, 2 and 3 connectled. AL-2203 Two-Posilion Occu-Unoccu, Summer-Winter
AL-2401, AL-2401-101, Port 5 is common, ports 1, 2, 3 AL-2204 Two-Position Blank, On-0ff
and 4 are outputs. When four posilion switching is - Three-Posilion, Open-Auto-Closed,
required, remove cap from 4 port. On-Oll-Auto
AL-2401-101, Ports not connected to port 5 (common) AL-2303 Three-Position, Occu-Auto-Unoceu,
are exhausted to atmosphere. Summer-Auto-Winter
Con_neclfons: Barbed for 1/4" plastic tubing, no clamps AL-2304 Three-Position, Summer-Off-Winter,
required. Heat-Ven!-Cool
Mounting: Panel. AL-2305 Three-Position, 1-2-3, Blank
Dial Dimensions: 3-5/8" high x 2-1/4" dia. AL-2402 Four-Pasilion, 1-2-3-4, Blank

(92 mm x 57 mm).

P58



-

Y/ BARBEAN.
(a0l General Instructions

COMPAN
==\ L

AE-600 Series
Control Cabinets

APPLICATION

Control cabinets for mounting of electric, electronic and

pneumatic controls.

- SPECIFICATIONS

Construction:
Doors, Locking type, supplied with keys, rigidly supported.
The doors are easily removed for protection on job site

installation or mounting of components.

Steel Gauge, See Table 1.
Knockouts, See Table 1. Aligned so that a short nipple may

be used to couple the panels.

Appearance, Beige paint.
Mounting: Four extruded mounting holes 1/4" (6 mm).

Dimensions: See Table 1.
ACCESSORIES None

TABLE 1. SPECIFICATIONS

AE-629

AE-662-501
AE-662-502

N:r:ger Description Opening C;SEZL Subpanel Knockouts D:::m(';f:g)ns
Sing!e Door, Right or 24 wide % 16 high
AE-629 Continuously | | s handed 18 x 7 deep
Hinged (610 x 406 % 178)
Single Door, Right or 16 wide x 24 high
AE-630 Continuously Left-handed 18 = 7 deep
Hinged Obtain For 3/4” conduil, (406 % 610 % 178)
Single Door, : Locally two on each side. 24 wide x 32 high
; Right or
E-631 Continuously | | oi anded 18 x 7 deep
Hinged (610 x 813 x 178)
Double Door, Right or 42 wide % 36 high
AE-632 Continuously | | or handed 16 % 1 deep
Hinged (1067 % 914 % 178)
Single Door, 16 gauge, perforated Five on top & bollom, six on
AE-662-501 Three Hinges Lefl-handed 14 for #8 Type A sheel each side for 3/4" or 1" 94 wide % 30 hich
melal screws, flanged conduit. Eight 3/8" dia. on X719 deepg
) top & bottom, ten on each (610 % 762 x 191)
AE-662-502 | Single Door, | ey phangeq 14 16 gauge, side for 3/8 bulkhead
Three Hinges solid, flanged barbed pneumatic fittings.

LITHO IN USA. 9-86
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PRE-INSTALLATION
Inspection

Visually inspect the carton for damage. If damaged, notify the
appropriate carrier immediately. If undamaged, open the car-
ton and visually inspect the device for obvious defects. Return
damaged or defective products. Check the part number on the
unit to be sure the correct panel is being installed,

Required Installation Items

@ Tools (not provided):
Appropriate screwdriver for mounting screws
Appropriate drill and drill bit for mounting screws
@ Appropriate subpanel (provided only with AE-662-501
and AE-662-502)
@ Mounting screws (not provided)

INSTALLATION

CAUTION
1. Installer must be a qualified, experienced technician.

2. Avoid locations where excessive moisture, corrosive
fumes or vibration are present.

G Yep 3/8°(10 mm)
View
| -
|
=
P b &
—’V ‘4Hu I =
Atg. Holes
1/4"(6 mm) O.D —C
A
Front —
t View l E
I~ B Sub-Panel
Layout
H— & O J @)
R .
Th—w— !
Cabinet Dimenslons (Inches)t
Fart I Cabinet Subpanel
Number | wiy[ G+ A B c D E =

AE-629 24|16
AE-630 [16]24
AE-631 (24|32
AE-632 (42|36

AE-662-501
AE-662-502

tMelric Conversion: 1" = 25,4 mm.
*Usable depth 1/2" less than G dimension

13 18-1/2 | 6-1/2| 9-1/4 14 |22
18-1/2 13 9-1/4| 6-1/2] 22 |14
26-1/2 ] 21 13-1/4 [10-1/2 | 30 |22

33 39 16-1/2 18 34 |40

~ |~~~

24(30(7-1/2(23-1/4 [19-1/4 [11-5/8 [ 9-5/8 |27-1/4 ﬂ

Figure 1. Mounting Dimensions

Grounding

CAUTION

Green grounding wire from conduit must be securely
fastened to subpanel. Painted surface of subpanel must
be broken to assure proper grounding.

F-15609-7 BK

Mounting
1. Remove panel door.
2. Mounting panel:

a. To mount the wall section on a concrete, concrete
block or masonry wall, mark and drill tight-fitting holes
for 1/4" lag bolts in lead anchors. The anchors should
be placed in the block, brick or other masonry, not in
mortar joints (Figure 2). To mount the unit on a woaod
frame, use 1/4" diameter lag bolts screwed into either
the framing itself (Figure 3) or into 3/4" (19 mm) thick
wood or plywood backing board securely fastened to the
framing (Figure 3).

b. To mount onmetal framed walls, mount the controller
to a backing board as described in step 2a. or mount
directly to framing (Figure 5). The backing board should
be mounted to the framing with screws and expansion
sleeves in drilled holes.

3. Replace panel door.
Lead Anchor

1/4" Lag Boll

Concrete or Masonry

Figure 2. Mounting on Concrete, Concrete Block
or Masonry Wall

<—1/4" Lag Bolt
[Min. 1-1/2"
(38 mm) long]

T TT—Plasler or Dry Wall
Figure 3. Mounting to Wood Framing

1/4" Lag Bolt
[Min. 3/4"
3/4" (19 mm) Board or ——_¢ (19 mm) long]

Plywood Backing Board
Figure 4. Mounting on Backing Board

|
o I ;)
o Tfe— washer
R ——|| o]
I : “\ Plaster or Masonry

Metal Wall Stud
Figure 5. Mounting on Metal-Framed Wall

Barber-Colman Compart/

ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN U.SA.



Accessories Miscellaneous
Electrical Components
For AE-629 to 632

NOTE: All switches mount to standard switch box. 1/2" mounting hole required.

Part p
Number Description Qa .
AYZP-43-2 Circuit Breaker 10 Amp (lllustrated) —T
BYZP-145 12 Circuit Terminal Block (lllustrated) l L
BYZP-146 Marker Strip #1—12
BYZP-252 Marker Strip #13—24 f rﬁ
BYZP-253 Marker Strip #25—36 Q
BYZP-269-2 Mig. Bracketl for Circuil Breaker&SWItch Circuit
(llustrated) Bicakar
BYZP-599 Terminal End (lllustrated)
BYZP-600 Terminals (Approx. 4 per inch) (lllustraled)
BYZP-601 Terminal Channel (3') (lllustrated)
BYZP-602 Terminal Clamp (lllustrated)
BYZP-603 Terminal Marker (25') (Illustrated)
CYZR-818-2 Arc Suppressor for SPDT Floating Switching
EYZP-504-1 Lamp, 24V, 0.073 Amp, 1.7 Walls
+EYZP-504-2 Lamp, 120V, 0.025 Amp, 3.0 Watls
EYZP-504-3 Lamp, 48V, 0.053 Amp, 2.5 Walts
:g%zp-’m Lamp Sockel with Clip
ZP-7221 Lens, Red
EYZP-722.2 Lens, Green X i
EYZP-722-3 Lens, Amber
EYZP-72244 | Lens, Blue gf'mk'"a'
EYZP-7225 | Lens, While e
TOOL-13 Contact Burnishing Tool

LITHO IN US.A. 7-84

co e
- Control Cabinets
Switches, Mounting and
; Position Indicating Plates
JEN (Order All Parts Separately)
Toggle
Switch Toggle
Shown with Switch Plate
and Indicating Plate
) Indicaling Plale
Switch ACRaling | switch | switch | Mounting ——
Plate Size (inch)
Astion Type | Partho. | ppieh Part N Position Marki
Amp | Vit ) art No. osition Markings Width | Helght
Toggle ‘// SYZE-74-1 On-0ff
DPDT 10 | 250 o CYZP-11-1 SYZE-75-1 Summer-Winter
2 Position
SYZE-76-1 None 1178 |2-1/16
SYZE-102-1 Day-Night . i
Toggle SYZE-189-1 Open-Close
4PDT 5 24 | 5 positi CYZP-105 SYZE-271-1 Manual-Auto
Pesftion SYZE523 | gy7E.300-1 Occupied-Unoccupied
OPDT Toggle ;}W/
10 | 250 P ZP-268
(Center Off) 2 fasilien SYZE-212-1 On-Ofi-Automatic iie | mn
APDT Toggle | yop 4 SYZE-255-1 Summer-Off-Winter
(Center Off) = 24 | 3 position “a27
SPST N.O. Push Butlon | cyzp-346
5 125 | Momentary
SPST N.C. Contact ZP-347

\\\\ “lt

Termln;r\ ¥

{ Mounting Bracket
{ (Shown with Disconnect Switch

Pilot
Light

F-21493
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Purchased Equipment
Relays and
Control Panel Accessories

N
std. Shp. Wt Use with Std. Shp. Wt.
Part No. Contacls Coll Pkg. Lbs. Per Socket Terminals Pkg. Lbs. Per
Qty. Pkg. Part No. Qty. Pkg.
P-125-1-3 SPDT 24 Vac 5 1 P-100-4 11 Square 10 5
P-125-2-3 SPOT 120 Vac 5 1 P-100-4
P-126-4-3 SPDT 24 Vde 5 1 P-100-4 10 5
P,127-1-4 3PDT 24 Vac 5 1 P-100-4 10 5
/-127-2-4 3PDT 120 Vac 5 1 P-100-4
P-127-7-4 3PDT 208/240 Vac 5 i P-100-4 10 5
P-128-2-M 4PDT 120 Vac 1 P-110-8-M | 14 Square 10
DPDT (TDR)
P-186-8-2 3 sec. 10 241‘53‘3{;?0 i 5 P-100-2 11 Round 5 5
134 min,
P-100’s Sockets ® P-120’s Enclosed Plug-in Relay
® ® T 11 SN T
@ SPDT DPDT 3PDT

P-100-2 Use with P-185 and P-186 Time Delay Relay
Requires P-603 2-7/8" Mounting Track

P-100-6 (5 pin)
P-100-3 (8 pin)

P-100-4 (11 pin)

Use with P-120's Control Relay
Requires P-605 3-3/8" Mounting Track

P-110-8-M Sockets (14 Pin)

Use with P-128 Cantrol Relay

Use P-610 Din Rail Mounting Track or base mount

without Din Rail

®® ® ®
® ©®
®® ®®
® ©XC,
®06 OXC,

OXC,
® ®@ ®0O

NOTE

Relay Sockets can be mounted directly without

Mounting Track if desired.

LITHOINUSA. 5-85

10 amps silver gold flash; 1/6 hpat 120 Vac,

Contacts:
1/3 hp at 240 Vac

Coils: 120 Vac or 24 Vac (SPDT and 3PDT), 24 Vdc
(DPDT) — VA rating 2.0

Connections: Square base plug-in mounting
P-125 requires P-100-6 Socket
P-126 requires P-100-3 Socket
P-127 requires P-100-4 Socket
P-128 requires P-110-8 Socket

Installation Wiring Diagrams

P-125 Relay
P-100-6 Socket

P-126 Relay
P-100-3 Socket

P-127 Relay
P-100-4 Socket

F-16592-8
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SPECIFICATION FOR SINGLE STAGE
CLIMATE CONTROL COMPRESSORS

SIMPLEX A
STANDARD EQUIPMENT
******** !
e Totally enclosed metal belt guard |
1
e (Cast iron compressor pump [ |
I
® GE or equivalent molors B e !
e Automatic overload protector standard on all single phase E
motors through 1 HP b
e Magnetic starters standard on all 3 HP molors 4
e All electrical wiring enclosed in flexible metal cable
e |ntake air filter — mufflers _@ m_ Fu |
bl
e Pressure swilch, gauge and check valve 3 5 F o Y ‘ B |
e Safety valve, tank drain and outlet valve R A ! P =
e All tanks ASME =
Tank Motor CFM @ Dimensions (Inches)
Model No. | HP | RPM | g0 (Gal,) Data worSt| A | B | €1 D | E F T o
SINGLE STAGE SIMPLEX
K105-4-00-4 | 1/2 590 17 115-60-1 1.8 37 26 16 18 8 9/16 9-1/2
K105-5-00-4 | 1/2 590 30 115-60-1 1.8 38 34 19 22 13-3/4 9/16 8
K105-6-00-4 | 1/2 590 60 115-60-1 1.8 47 37 25 26 18-1/2 9/16 10-1/2
K106-4-00-4 | 1/2 590 174 208-60-3 1.8 37 26 16 18 8 9/16 9-1/2
K106-5-00-4 | 1/2 580 30 208-60-3 1.8 38 34 19 22 13-3/4 9/16 8
K106-6-00-4 | 1/2 590 60 208-60-3 1.8 47 37 25 26 18-1/2 9/16 10-1/2
K107-4-00-4 | 1/2 590 17 230/460-60-3 1.8 37 26 16 18 8 9/16 9-1/2
K107-5-00-4 | 1/2 590 30 230/460-60-3 1.8 38 34 19 22 13-3/4 9/16 8
K107-6-00-4 | 1/2 590 60 230/460-60-3 1.8 47 37 25 26 18-1/2 9/16 10-1/2
K108-4-00-4 | 3/4 400  fird 115-60-1 27 37 26 16 18 8 9/16 9-1/2
K108-5-00-4 | 3/4 400 30 115-60-1 2.7 38 34 19 22 13-3/4 9/186 8
K108-6-00-4 | 3/4 400 60 115-60-1 2.7 47 37 25 26 18-1/2 9/16 10-1/2
K109-4-00-4 | 3/4 400 17 208-60-3 2 37 26 16 18 8 9/16 9-1/2
K109-5-00-4 | 3/4 400 30 208-60-3 2.7 38 34 19 22 13-3/4 9/16 8
K109-6-00-4 | 3/4 400 60 208-60-3 2.7 47 37 25 26 18-1/2 9/16 10-1/2
K110-4-00-4 | 3/4 400 i i 230/460-60-3 2.7 37 26 16 18 8 9/16 9-1/2
K110-5-00-4 | 3/4 400 30 230/460-60-3 2.7 38 34 18 22 13-3/4 9/16 8
K110-6-00-4 | 3/4 400 60 230/460-60-3 2.7 47 a7 25 26 18-1/2 9/16 10-1/2
K111-5-00-4 1 510 30 115-60-1 3.8 38 34 19 22 13-3/4 9/16 8 |
K111-6-00-4 i 510 60 115-60-1 38 47 37 25 26 18-1/2 9/16 10-1/2 |
K111-7-00-4 1 510 80 115-60-1 3.8 63 37 25 35 18-1/2 9/16 14 |
Ki12-5-00-4 1 510 30 208-60-3 3.8 38 34 34 22 13-3/4 9/16 8 |
K112-6-00-4 1 510 60 208-60-3 38 47 37 37 26 18-1/2 9/16 10-1/2
K112-7-00-4 1 510 80 208-60-3 3.8 63 37 37 35 18-1/2 9/16 14
K113-5-00-4 1 510 30 230/460-60-3 3.8 38 34 34 22 13-3/4 9/16 8
K113-6-00-4 1 510 60 230/460-60-3 3.8 47 37 37 26 18-1/2 9/16 10-1/2
K113-7-00-4 1 510 80 230/460-60-3 3.8 63 37 37 35 18-1/2 9/16 14
SINGLE STAGE DUPLEX
K205-6-00-4 | 1/2 580 60 115-60-1 1.8 56 44 25 26 18-1/2 9/16 15
K206-6-00-4 | 1/2 590 60 208-60-3 1.8 56 44 25 26 18-1/2 9/16 15
K207-6-00-4 | 1/2 5980 60 230/460-60-3 1.8 56 44 25 26 18-1/2 9/16 15
K208-6-00-4 | 3/4 400 60 115-60-1 2.7 56 44 25 26 18-1/2 9/16 15
K209-6-00-4 | 3/4 400 60 208-60-3 2.7 56 44 25 26 18-1/2 9/186 15
K210-6-00-4 | 3/4 400 60 230/460-60-3 2.0 56 44 25 26 18-1/2 9/16 15
K211-6-00-4 i 510 60 115-60-1 3.8 56 44 25 26 18-1/2 9/16 16
K211-7-00-4 ) 510 80 115-60-1 ‘38 68 44 25 35 18-1/2 9/16 16-1/2
K212-6-00-4 1 510 60 208-60-3 3.8 56 44 25 26 18-1/2 9/16 15
K212-7-00-4 1 510 80 208-60-3 38 68 44 25 35 18-1/2 9/16 16-1/2
K213-6-00-4 1 510 60 230/460-60-3 3.8 56 44 25 26 18-1/2 9/16 15
K213-7-00-4 1 510 80 230/460-60-3 38 68 44 25 35 18-1/2 9/16 16-1/2




SPECIFICATION FOR DUAL STAGE
CLIMATE CONTROL COMPRESSORS

DUPLEX
STANDARD EQUIPMENT
B [ 1]
e Totally enclosed metal belt guard
I %L ey il B i e Cast iron compressor pump
| | i e : e GE or equivalent motors
f : i g e Centrifugal loadless start
= : e |ntake air filter — muffler
1 e Magnelic starter mounted and wired
. e Multiple belt vee drive
" ‘ e All air receivers ASME
o s e A
A € e |ntercooler and aftercooler
g
e Pressure switch, gauge, safety valve and check valve
@ Tank drain and outlet valve
e All electrical wiring enclosed in flexible metal cable
Tank Motor CFM Dimensions (Inches)
ModelNo. | HP | RPM | o0 (Gal.) Data P A 8 €] B X ¢ 8
TWO STAGE SIMPLEX
K114-6-00-4 | 1-1/2 | 520 60 208-60-3 7 47 39-1/2 25 26 18-1/2 9/16 10-1/2
K114-7-00-4 | 1-1/2 | 520 80 208-60-3 7.1 63 39-1/2 25 35 18-1/2 9/16 14
K115-8-00-4 | 1-1/2 | 520 60 230/460-60-3 74 47 39-1/2 25 26 18-1/2 9/16 10-1/2 ‘
K115-7-00-4 | 1-1/2 | 520 80 230/460-60-3 7o) 63 39-1/2 25 35 18-1/2 9/16 14
K116-6-00-4 2 570 60 208-60-3 i) 47 39-1/2 25 26 18-1/2 9/16 10-1/2 ‘
K116-7-00-4 2 570 80 208-60-3 7.6 63 39-1/2 25 a5 18-1/2 9/16 14 |
K117-6-00-4 2 570 60 230/460-60-3 7.6 47 39-1/2 25 26 18-1/2 9/16 10-1/2 |
K117-7-00-4 2 570 80 230/460-60-3 7.6 63 39-1/2 25 35 18-1/2 9/16 14
K118-7-00-4 3 490 80 208-60-3 1 63 42-3/4 29 35 18-1/2 9/16 14 ‘
K119-7-00-4 2 490 80 230/460-60-3 T 63 42-3/4 25 35 18-1/2 | 9/16 14 |
K122-6-00-4 b 560 60 208-60-3 17.5 47 47-1/2 25 26 18-1/2 9/16 10-1/2 |
K122-7-00-4 5 560 80 208-60-3 175 63 47-1/2 25 35 18-1/2 9/16 14 ;
K122-8-00-4 5 560 120 208-60-3 128 69 47-1/2 25 42 21 9/16 13-1/2 |
K123-6-00-4 5 560 60 230/460-60-3 175 47 47-1/2 25 26 18-1/2 9/16 10-1/2 |
K123-7-00-4 H 560 80 230/460-60-3 175 63 47-1/2 25 35 18-1/2 9/16 14
K123-8-00-4 B 560 120 230/460-60-3 175 69 47-1/2 25 42 21 9/16 13-1/2
K126-7-00-4 | 7-1/2 | 618 80 208-60-3 299 63 45-1/2 25 35 18-1/2 9/16 14
K126-8-00-4 | 7-1/2 | 618 120 208-60-3 299 69 51-1/2 34 42 21 9/186 13-1/2
K127-7-00-4 | 7-1/2 | 618 80 230/460-60-3 29.9 63 45-1/2 25 35 18-1/2 9/16 14
K127-8-00-4 | 7-1/2 | 618 120 230/460-60-3 289 69 51-1/2 34 42 21 9/16 13-1/2
K130-7-00-4 10 710 80 208-60-3 354 63 45-1/2 25 35 18-1/2 9/16 14
K130-8-00-4 10 710 120 208-60-3 35.4 69 51-1/2 34 42 21 9/16 13-1/2
K131-7-00-4 10 710 80 230/460-60-3 354 63 45-1/2 25 35 18-1/2 9/16 14
K131-8-00-4 10 710 120 230/460-60-3 354 69 51-1/2 34 42 21 9/16 13-1/2
K134-8-00-4 15 525 120 208-60-3 57.6 69 65 34 42 21 9/16 13-1/2
K134-8-00-4 15 525 240 208-60-3 57.6 84 70 45 45 27 il 19-1/2
1K135-8-00-4 15 525 120 230/460-60-3 57.6 69 65 34 42 21 9/186 13-1./2
K135-9-00-4 15 b25 240 230/460-60-3 57.6 84 70 45 45 27 il 19-1/2
K138-8-00-4 20 672 120 208-60-3 73.8 69 65 34 42 21 9/16 13-1/2
K138-9-00-4 20 672 240 208-60-3 73.8 84 70 45 45 27 1 19-1/2
K139-8-00-4 20 672 120 230/460-60-3 738 69 65 34 42 21 9/16 13-1/2
K139-9-00-4 20 672 240 230/460-60-3 73.8 84 70 45 45 27 1 19-1/2
K142-8-00-4 25 778 120 208-60-3 83.0 69 65 34 42 21 9/16 13-1/2
K142-9-00-4 25 778 240 208-60-3 83.0 84 70 45 45 27 1 19-1/2
K143-8-00-4 25 778 120 230/460-60-3 83.0 69 65 34 42 21 9/16 13-1/2
K143-9-00-4 | 25 778 240 230/460-60-3 | 83.0 84 70 45 45 27 1 19-1/2




Tank Motor CFM Dimensions (Inches)
Model No. HP | RPM | o6 (Gal.) Data 100 P(S@I A | B e | o | E F G
TWO STAGE DUPLEX
K214-6-00-4 | 1-1/2 | 520 60 208-60-3 74 56 44 25 26 1812 9/M16 15
K214-7-00-4 |1-1/2 | 520 80 208-60-3 7.4 68 44 25 35 18-1/2 | 9/16 | 16-1/2
K215-6-00-4 | 1-1/2 | 520 60 230/460-60-3 7 56 44 25 26 18-1/2 | 9/18 15
K215-7-00-4 | 1-1/2 | 520 80 230/460-60-3 7.1 68 44 25 35 18-1/2 | 9/16 | 16-1/2
K216-6-00-4 2 570 60 208-60-3 7.6 56 44 25 26 18-1/2 | 9/16 15
K216-7-00-4 2 570 80 208-60-3 7.6 68 44 25 35 18-1/2 | 9/16 | 16-1/2
K217-6-00-4 2 570 60 230/460-60-3 7.8 56 44 25 26 18-1/2 | 89/18 15
K217-7-00-4 2 570 80 230/460-60-3 7.6 68 44 26 35 18-1/2 | 9/16 | 16-1/2
K218-6-00-4 3 490 60 208-60-3 1= 76 48 25 26 18-1/2 | 9/18 25
K218-7-00-4 3 490 80 208-60-3 11 76 48 25 35 18-1/2 | 9/16 | 20-1/2
K219-6-00-4 3 490 60 230/460-60-3 11.1 76 48 25 26 18-1/2 | 9/16 25
K219-7-00-4 3 490 80 230/460-60-3 11 76 48 25 35 18-1/2. | 9/16 | 20-1/2
K222-6-00-4 5 560 60 208-60-3 175 76 b1 25 26 18-1/2 | 9/16 25
L-K222-7-00-4 5 560 80 208-60-3 L) 76 51 25 35 18-1/2 9/16 20-1/2
K222-8-00-4 5 560 120 208-60-3 175 80 58 34 42 21 9/16 19
K223-6-00-4 5 560 60 230/460-60-3 17.5 76 51 25 26 18-1/2 | 9/18 25
K223-7-00-4 5 560 80 230/460-60-3 17.5 76 51 25 35 18-1/2 | 9/16 | 20-1/2
K223-8-00-4 5 560 120 230/460-60-3 17.5 80 58 34 42 21 9/16 19
K226-7-00-4 | 7-1/2| 618 80 208-60-3 299 80 53 25 35 18-1/2 | 9/16 | 22-1/2
K226-8-00-4 | 7-1/2| 618 120 208-60-3 298 80 57 34 42 21 9/16 18
K227-7-00-4 | 7-1/2| 618 80 230/460-60-3 299 80 53 25 35 18-1/2 | 9/16 | 22-1/2
K227-8-00-4 [ 7-1/2]| 618 120 230/460-60-3 20:0 80 &7 34 42 21 9/16 19
K230-7-00-4 10 710 80 208-60-3 354 80 53 25 35 18-1/2 9/16 | 22-1/2
K230-8-00-4 10 710 120 208-60-3 354 80 57 34 42 21 9/16 19
K231-7-00-4 i0 710 80 230/460-60-3 354 80 53 25 35 18-1/2 | 9/16 | 22-1/2
K231-8-00-4 10 710 120 230/460-60-3 354 80 57 34 42 21 9/16 19
K234-8-00-4 15 525 120 208-60-3 57.6 112 68 34 42 21 9/16 a5
K234-9-00-4 15 525 240 208-60-3 57.6 12 68 45 45 27 1 33-1/2
K235-8-00-4 15 526 120 230/460-60-3 57.6 112 68 34 42 21 9/16 35
K235-3-00-4 15 525 240 230/460-60-3 57.6 102 68 45 45 27 1 33-1/2
K238-8-00-4 20 672 120 208-60-3 73.8 112 68 34 42 21 9/16 35
K238-9-00-4 20 672 240 208-60-3 73.8 112 68 45 45 27 1 33-1/2
K239-8-00-4 20 672 120 230/460-60-3 73.8 112 68 34 42 21 9/16 35
K239-9-00-4 20 672 240 230/460-60-3 73.8 112 68 45 45 27 1 33-1/2
K242-8-00-4 25 778 120 208-60-3 83.0 112 68 34 42 21 9/16 35
K242-9-00-4 25 778 240 208-60-3 83.0 112 68 45 45 27 1 33-1/2
K243-8-00-4 25 778 120 230/460-60-3 83.0 112 68 34 42 21 9/16 35
K243-9-00-4 25 778 240 230/460-60-3 83.0 T 68 45 45 27 1 33-1/2




SINGLE STAGE

VALVE — Large area quick acting, hardened and ground
swedish steel disc, Stainless steel spring. Casl iron seats for
long life and accurate seating. No special tools required.

PISTON RINGS — Automotive lype.

WRIST PIN — Hardened and ground.

PISTON — Precision machined alloy aluminum.
CONNECTING RODS — Alloy aluminum "H" section rods
—extra large bearing surface.

CRANKCASE — Dust tight — enclosed.

MAIN BEARINGS — Oversize ground precision ball type
—suppori both ends of crankshaft.

INTAKE UNLOADERS — Brass and stainless — built into
head.

VALVE PLATE — One piece — complete exchange in
minutes.

COMBINATION FILTER/MUFFLER — Highly efficient filter-
ing of air plus noise reduction (F series — insert filter type).
COOLING FINS — Large area — on cast iron. Bored and
honed cylinder.

FLYWHEEL — Fan type.

CASTING — Close-grain cast iron.

LUBRICATION — Automatic splash type — trouble free and
positive action.

HI LEVEL OIL FILL — Cannot be "over filled".

OIL DRAIN — Easily accessible.

TWO STAGE

CRANKSHAFT — Counter balanced, with super-finished
bearing surfaces.

CENTRIFUGAL UNLOADER — An efficient, durable device
for pressure relief to insure no-load starting.

OIL GAUGE & FILLER — Oil level is quickly checked. Larger
oil fillopening is located for easy, quick compressor lubrication.
COMBINATION FILTER-SILENCER — Highly efficient fil-
tering of air and noise reduction.

MULTIPLE VALVES — High efficiency, wafer-lype valves
(with minimum of parts) designed for long service life.
CYLINDERS — Deep, thin fins to dissipate heat, precision
bored and finished to a micro-surface.

FLYWHEEL — Fan-bladed type, statically balanced.
IMPROVED INTERCOOLERS — Larger radiating fins. Pres-
sure drop reduced by higher air flow capacity.

MAIN BEARINGS — Tapered roller or ball bearings. Crank-
shaft supporied at both ends.

LUBRICATION SYSTEM — Positive controlled splash feed
oiling to every wearing surface,

CRANKCASE — Totally enclosed.

IMPROVED HEAD DESIGN — Gives higher efficiency.
Large direct air passages permit free flow of air, reducing
pressure drop; grealter cooling in valve areas.

CASTINGS — Close-grain iron.

PISTONS — Precision ground.

WRIST PIN BEARINGS — Roller type to withstand greater
bearing load.
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HANKISON
SERIES 80

Refrigerated Compressed Air Dryers

STANDARD FEATURES FOR
THESE DRYERS INCLUDE:

* Power On Light (green)—
Indicates power to unit

e High Air Temperature Warning Light
(red)—Gives indication of refrigera-
tion system malfunction or over-
loading

Hankison Designed & Manufactured
Pilot Operated Automatic Conden-
sate Drain Trap

Facility for Wall Mounting Models
8010 thru 8035—Models 8010 &
8015 feature exclusive ‘‘one man’'
wall mounting bracket assembly

e |ntegral 3 Micron Particulate After-
filter—Assures clean air downstream

s Provisions for Connection of Remote

Hankison Series 80 dryers are com-
plete with: non-fouling, smooth surface,
tube-in-tube heat exchangers; non-
cycling, hermetically sealed refrigera-
tion system; self-regulating hot gas
by-pass valve to maintain constant
dew point from no load to full load;
mechanical condensate separator;
integral 3 micron in-depth afterfilter;
and pilot operated automatic conden-
sate drain trap.

All units can handle additional
capacity (scfm) when inlet air pres-
sure is higher than 100 psig, inlet air
temperature is lower than 100°F,
ambient air or condenser cooling
water temperature is lower than 100°F
or if elevated dew points (up to 50°F)

Typical Series 80 Dryer* (Model 8010
shown with optional air by-pass valve)

*Model 8010 can be purchased as a package
complete with Hankison Air By-Pass Valve (model
1701), Aerolescer® oil removal filter, pressure

Alarm are suitable for the application. regulator and pressure gauges.
MODEL NO. F ﬂDﬂJ 8015 8025 8035 8045 8055 8070 80100 80125
OPERATING CONDITIONS v
Flow Capacily (scIm)' @ 35°F pressure dew point
With air-cooled condensing unit (1) 10 15 25 35 45 55 70 100 125
With water-cocled condensing unit (2) Not Available Not Available 48 59 75 107 134
Flow Capacity (scfm)* @ 50°F pressure dew point
With air-cooled condensing unit (3) 16 24 40 52 72 82 112 149 186
With water-cooled condensing unit (3) Not Available Not Avallable 77 a8 120 159 199
150 psig (10 bar) Standard 175 psig (12 bar) Standard
Maximum Working Pressure (MWP) 175 psig (12 bar) Available 300 psig (21 bar) Available
300 psig (21 bar) Available
ENGINEERING DATA
Refrigeration Compressor Nominal Horsepower s Vs Vel Vs V2 2 Y % %
kW @ 35°F Evaporator and 100°F Ambient (4) .250 415 478 478 910 910 1.260 1.260 1.260
115V, 1 phase, 60 Hz 115V, 1 phase 60 Hz
Pawer Requirements (5) 230V, 1 phase, 60 Hz 230/208V, 1 phase, 60 Hz
240/220, 1 phase, 50 Hz 240/220V, 1 phase, 50 Hz
DIMENSIONS & WEIGHT
Airline Conneclions - In (in) Ya Ya % % 1% 14 1% 1% 1ve
OD lube | OD tube | OD tube | OD tube | OD tube | OD tube | OD tube | OD tube | NPTM
Airline Conneclions - Out (in) 34 34 2 5% 1 1% 1 1% 12
OD twbe | OD tube | NPTM | OD tube | NPTF | ODtube | NPTF | OD tube | NPTM
Height (in) 14 14 16 16 22V 22V, 22Va 22 22V
Width (in) 16 16% 2246 22 324 32V 321 32, 32Va
Depth (in) 15 15 16 16 192 19142 1912 19%2 192
Weight (Ib) 57 65 97 100 181 201 203 223 230

*Converl scfm to Melric unils as follows: 1 scfm =1.735 m3,/h.

(1) Rated Flow Capacity—Conditions for rating dryers are in accordance with Compressed Air and Gas Institutle (CAGI) Standard for Rating and Testing Compressed
Air Dryers and National Fluid Power Associatlion (NFPA) Recommended Standard NFPA/T3.27.2-1975. Conditions for rating above dryers are: 100 psig (6.9 bar) and
100°F (37.8°C) ambient air, and a maximum 5 psi (.35 bar) pressure drop. Aclual dew point may vary from the stated nominal value depending on site conditions
and operaling parameters. All units can handle additional flow at higher inlet pressures, lower inlet air or ambient temperatures, or higher dew points.

(2) Water-cooled condensers should be specified when dryer is to be installed in ambients above 110°F (43°C) or in extremely dirty environments where air-cooled
condensers would be readily fouled. Waler control valve is factory sel for 90°F (32°C) maximum cooling water temperature.

(3) Flow capacilies at 50°F pressure dew point are established at 100 psig (6.9 bar) and 100°F (37.8°C salurated inlet air, 100°F (37.8°C) ambient air for air-cooled
models or 80°F (32°C) cooling water for water-cooled models. Pressure drop may exceed 5 psi.

(4) Figures shown are condensing unit manufacturer's published ralings.

(5) For other power requirements, conlacl factory.




HANKISON® Compressed Air Dryers are first for dependability because of the
extra performance features built into them.
A dependable supply of clean, dry air is necessary to assure trouble-free operation of pneumatic equipment.

Hankison dryers are designed to produce that dependable supply of clean, dry air. Installed on all of your jobs, they
reduce maintenance while letting pneumatic components work more efficiently and last longer.

A. DEPENDABLE—

Hot gas by-pass valve
A hot gas by-pass valve maintains consis-
tently low dew points over a wide range of
compressed air flows and ambient condi-
tions. By closely controlling compressed air
temperatures in the dryer, you are assured
of a reliable, consistent supply of dry air
downstream.

B. DEPENDABLE—
Snap-Trap® automatic
condensate drain

Hankison's Snap-Trap drain mechanism

features a patented design that includes

magnetic action and pilot valve operation.

The result—positive discharge of conden-

sates, without air leakage between cycles.

Reliability of the drain mechanism is further

assured because the liquid to be drained

has already been cleaned by the Centriflex
separalor/filter,

C. DEPENDABLE—
Smooth surface heat
exchangers

i, C
Hankison heat exchangers are made from
non-fouling, self-cleaning, smooth surface
copper tubes. This assures that the high
heat transfer efficiency and low pressure
drop built into your dryer are still there
after years of service. And because heat

transfer efficiency is maintained, so is your
supply of dry air.

D. DEPENDABLE—
Separator/Filter system

Hankison's Centriflex® separator/filter pro-
vides positive protection for your pneumatic
system.

In the first of two stages in the Centriflex,
a cleanable, stainless steel separator core
uses centrifugal force and impaction to
remove bulk liquids.

In the second stage, a replaceable, in-
depth filter sleeve removes 100% of all
solids and liquids 3 microns and larger in
size. The filter sleeve is composed of an in-
depth medium that resists oil varnish clog-
ging and collects large amounts of solid
particles, allowing the sleeve to have a
long service life.

But even better—this unique separator/
filter combination maintains its high
efficiency from no flow to full flow. There
is no reduction in efficiency at less than
rated flows, a common occurrence in purely
centrifugal separators. Hankison's new
separator/filter consistently removes 99% of
all water droplets and 40% of all oil aerosols
through a full range of flows, providing con-
sistently dry, clean, trouble-free compressed
air to downsiream pneumatic components.

HANKISON CORPORATION, Canonsburg, Pa. 15317, Phone (412) 745-1555, Telex: 81-2452, Cable: HANKORP

HANKISON ®
Bulletin 8000-K

PRICE AND ORDERING INFORMATION AVAILABLE FROM:
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BULLETIN 1300-19

Coalescing Type Oil Removal Filters

99.999 + % efficient in removing oil aerosols from compressed air lines.

Why remove oil?

Compressor oil downstream—it can
contaminate the end product, de-
crease the efficiency of the produc-
tion process by ruining paint jobs,
gumming up air tools, motors, etc., or
clog the tiny orifices in instruments
or fluid logic components. Oil from a
lubricated compressor is subjected
to high temperatures during the com-
pression cycle. This alters its char-
acteristics so that it does not ade-
quately lubricate downstream pneu-
matic components. It's best to take
this oil out of the system and add the
proper lubricant at the point of use.

Are special filters required
to remove 0il?

In a typical 90 psig air system 72%
by weight of the oil aerosols present
are less than 5 microns in size. 50%
are below 1 micron in size. Droplets
of this size blow right through a
mechanical separator. Air line filters
(particulate filters e.g. a 5 micron
filter) can’t trap the bulk of the aero-
sols either. To adequately remove oil,
a special filter is required. The
Hankison Aerolescer filter has

been designed to remove oil by
means of coalescence.

The result—an oil free
compressed air system

The Hankison Aerolescer filter,

when used within its rated design
conditions, will eliminate the oil aero-
sols contained in a compressed air
stream, Exhaustive tests verify a
liquid oil removal efficiency of
99.9994%. In most instances, this
means that the filtered air will contain
less than .1 ppm of oil by weight. It
assures virtually oil free air without
the expense and maintenance head-

aches of non-lubricated compressors.

*U. S. Patent No. 3,802,160

**Excessive solid matter accumulation will limit
life. Prefillers are available to prolong life.
Request Bulletin 3100 covering HANKISON 3100
Series Air Line Filters.

Features:

@ Unique continuously stabilized
filter media plus outer foam sleeve
ensure 99.999+% efficiency for
the life of the cartridge

o Removes: 100% of particles
.025 micron and larger in size;
some particles as small as
.01 micron

o Cartridge replacement made easy
by removable bowls or convenient
bottom flange opening

e Rugged thru-bolt cartridge
construction

The Patented* AEROLESCER
Cartridge—designed for
99.999+% efficiency and long life

Oil aerosols moving through the filter-
ing media (B), a maze of submicronic
glass fibers with specific densities
and diameters, are concentrated and
coalesced into large droplets. High
efficiency is achieved by stabilizing
the filtering media between a rigid
perforated cylinder (C) and an inner
foam sleeve (A), which compensates
for fluctuating flow rate and aerosol
concentration . This design assures
uniform distribution of oil aerosols
which prevents liquid pocketing, fiber
clotting, and subsequent air channel-
ling. The coalesced oil droplets are
collected by the outer foam sleeve
(D). Having an enormous non-absorb-
ing surface area, this sleeve allows
oil droplets to drain to the bottom of
the sleeve and then drop to the
bottom of the housing for removal
from the air system. When removing
oil the life of the cartridge is indefi-
nite.** The cartridge continuously
coalesces and separates oil aerosols
from your system.

Thru bolt construction (E) assures
structural strength and prevents
liquid by-passing of the filter media.
There is no reliance on adhesives to
hold the unit together. An inside sup-
port (F) offers positive protection in
case flow is accidentally reversed
through the cartridge.

MODELS from
10 SCFM to 6000 SCFM q

900 SCFM MODEL

300 SCFM MODEL

miatalelat=ly

T T T B FIET FJ Lo
7 F7 BT ]
T LT LT 5T ST

oz




Maximum Flow (SCFM)* at Various Inlet Pressures

MODEL 20 PSIG 30 PSIG 40 PSIG 60 PSIG 80 PSIG 100 PSIG 120 PSIG 150 PSIG 200 PSIG 250 PSIG 300 PS]G—l
NUMBER 1.4 BAR 2.1 BAR 2.8 BAR 4_.1 BAR 5.5 BARi 6.9 BAR | 8.3 BAR 10.3 BAR 13.BiBAFi 17.3 BAR 20.7 BAR
1302 3.0 3.9 4.8 6.5 8.2 10.0 7 14.3 18.7 23.1 27.4
1303 6.0 7.8 9.6 13.0 16.4 20.0 23.4 28.6 37.4 46.2 54.9

| 1304 15.1 19.5 238 32.5 413 50.0 58.6 71.7 93.6 116 187
1305 30.0 39.0 48.0 65.1 82.0 100 117 143 187 231 274
1306 60.0 78.0 96.0 130 164 200 234 286 374 462 548
1307 90.7 117 143 195 | 248 300 352 431 562 693 823
1817 150 195 238 326 412 500 587 718 936 1154 1372
1308 190 246 300 412 520 632 740 906 1180 1460 1720

| 1809 | 985 369 | 450 618 780 948 1110 | 1859 1770 | 2190 | 2580
1310 380 492 600 824 1040 1264 1480 1812 2360 2920 3440
1311 475 615 750 1030 1300 1580 1850 2265 2950 3650 4300

| 1312 760 984 1200 1648 | 2080 2528 2960 3624 4720 5840 6880
1313 1045 1353 1650 2266 2860 3476 4070 4983 6490 8030 9460
1314 1330 1722 2100 2884 3640 4424 5180 6342 8260 10220 | 12040
1315 1805 2337 2850 3914 | 4940 6004 7030 8607 11210 13870 | 16340

“Convert scfm to metric unils as follows: 1 scim = 1.736 m3,/h.

When erdering Aerolescer filters do not choose by pipe size. Make selection by flow rate and operaling pressure only.

Pressure drop: Inilial pressure drop (dry) is 1 psid (.07) bar nominal. At rated fiow conditions, when removing liquids, pressure drop will normally range from 3 psid
(.21 bar) to 6 psid (.41 bar) depending on the quality of the influent air. Further pressure drop will occur only as the carlridge(s) become conlaminaled with solid particles.

Carlridge replacement: It is recommended thal filler carlridge(s) be replaced for maximum filtration efficiency if pressure drop exceeds 10 psid (.7 bar).

Max. temp.: Temperalures in excess of 120°F (49°C) are not recommended since filtration

affected. Polycarbonate bowls have a max. operaling temperalure of 120°F,

HANKISON® AEROLESCER® Filters

efliciency may decrease and certain filter assembly malerial may be adversely

MODEL NUMBER | NOMINAL AIR HOUSING WIDTH (INLET ynAExégSEE?géT(% REPLACEMENT
MANUAL| AUTO | AIR FLOW | INLET/OUTLET (BOWL/VESSEL) TO OUTLET) & | WT. FILTER
DRAIN | DRAIN | (SCFM) @ | CONNECTION TYPE HEIGHT (IN) (LB) | MANUAL | AUTO | CARTRIDGE No.
If o 100 PSIG = _ DRAIN | DRAIN -
1302-1 - 10 7" NPTF 8 oz. polycarbonate (4) 3lax 64 128 150 — 0713-2
1302-2 1}86243 10 %" NPTF 16 oz. polycarbonate (4) 3k x 104 2% 150 150 0713-2
1302-4 | 1302-5 10 %" NPTF 16 oz. metal 3lax 9% 3 300 175 0713-2
1302-6 10 %" NPTF 8 oz. metal c/w sight glass 34 x 6% 2k 250 | — 0713-2
1303-1 | 1303-2 20 B"NPTF 16 oz. polycarbonate (4) 34 x 104 2l 150 150 0713-3
1303-3 | 1303-4 20 15" NPTF 16 oz. metal 34 x 9% 3% 300 175 0713-3
1304-1 | 1804-2| 50 %" NPTF 32 oz. metal 4%sx11% | 5% | 300 | 175 07134 |
1305-1 1305-2 100 1" NPTF 100 oz. metal 4%s % 22% 134 300 175 0713-5
1306-1 | 1306-2 200 132" NPTF 205 oz. metal 5% x 304 21 300 175 0713-6
| 1307-1 |[1307-2| 300 13" NPTF 3810z melal 5%x36% | 29% | 300 | 175 0713-7
1317-1 (3) 500 235" coupling (1) 8" pressure vessel 225 x37THs | 211 200(2) (3) 0713-12-2
1308-11 (3) 600 3" coupling (1) 8" pressure vessel 227 x 423 225 | 200(2) (3) 0713-11-2
1309-5 (3) 900 3" flange 10" pressure vessel 16% x 443 | 321 200(2) (3) 0713-11-3
13103 | (3) 1200 4" flange 12" pressure vessel | 20x51% | 324 | 200(2) | (3) | 0713-11-4
1311-4 (3) 1500 4" flange 12" pressure vessel 20 x 517% 329 | 200 (2) (3) 0713-11-5
1312-3 (3) 2400 6" flange 16" pressure vessel | 24 x52% 495 | 200(2) __[_3_}7r 0713-11-8
[ 13132 | 13) 3300 6" flange 20" pressure vessel 28x59% | 620 | 200(2) | (3) 0713-11-11
1314-2 (3) 4200 6" flange 20" pressure vessel 28 x 594 625 | 200(2) (3) 0713-11-14
1315-2 (3) 6000 8" flange 24" pressure vessel 33x63%s | 1135 | 200(2) (3) 0713-11-19

(1) Flanges are available.
(2) Unils with maximum operaling pressures of 300 psig (21 bar) are available. 500 scim (1317) and larger models are ASME Code Conslructed and Stamped.

(3) Drain plugs are standard. Far manual draining a valve is recommended. For automalic draining Hankison automalic drain traps are available. For models 1317

{500 scim) through 1311 (1500 scfm) use a Snap Trap® or model 505 Trip-L-Tra

models 1313 (3300 scim) through 1315 (6000 scfm) use model 506 Trip-L-Trap.
(4) Polycarbonate bowls are furnished with bowl guards.

HANKISON CORPORATION, cCanonsburg, Pa. 15317, Phone (412) 745-1555, Telex: 81-2452, Cable: HANKORP

HANKISON ©

PRICE AND ORDERING INFORMATION AVAILABLE FROM:

p: For model 1312 (2400 scfm) use model 505 Trip-L-Trap. For

Printed in U.S.A.



ALTERNATORS CLASS 47
) NEMA Rated AS00

OPEN TYPE NEMA 1
:::i Cat. No. Price :;IH': Cat. No. Price

24 47AB10AJ 24 47AB10BJ

120 4A7AB10AF 120 LATAB10BF

200 47AB10AD 200 47AB10BD

240 47AB10AG 240 47AB10BG

480 47AB10AH 480 47AB10BH

600 47AB10AE 600 4A7AB10BE

NEMA 1 outline dimensions, 6%, x 41%; x 3'%;
NEMA 4
RATINGS
Volts Cat. N Pri
- . &0 Hz at. Na, ree AC Volts Make Break Continuous
. B 24 47AB10EJ 0-120 60 amps 6 amps
" 120 47AB10EF 120-600 7200 VA 720 VA Ll
| 200 47AB10ED
5 240 47AB10EG
b . 480 47AB10EH OPEN TYPE
600 47AB10EE Outline Dimensions

NEMA 4 outline dimensions, 9V2 x 7V2 x 37

This compact alternator of industrial relay quality is de-

signed specifically for pump and compressor applications.
It is easily installed and wired in control panels, pump
panels or as an enclosed unit for surface mounting fo be
used with standard enclosed starters.

The alternator has single pole doukle throw heavy duty
silver cadmium oxide contacts enclosed in a transparent
dust cover. The snap action contacts transfer when the
coil is de-energized.

The alternator is wired in the circuit to operate the other
motor the next time the operation is started. Usually the
circuit is designed for the idle motor to cut in if the run-
ning motor does not have the capacity fo handle the load.
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TYPICAL ALTERNATING CONTROL CIRCUITS
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* For added safety, replace the single pole float switch with a 2-pole
auxiliary (B) float switch. (See dotted wiring.)

Furnas Electric 73



X N K-331/K-332/K-333
2]4)1:l1) Product Information Autamatic Draln Trap/
QL PRV Station/Final Filter
K-331 Automatic Drain Trap
GENERAL

When condensale level rises, float lifts, allowing air under
pressure to flow through the hollow stem into the Auto-Drain
where a diaphragm distends with increasing pressure and
opens a large scavenger-action dumping valve. Float drops
and the control unit waits for the next accumulation.

i LEVEI ‘.
| DRAINGAUGE /=
Float | | / /
Assembly
arehouse Part No. K-331
\ Valva (Drainview No. NE 67-W)
Stem
3.4; [ )
Nipple ‘ :
Gasket ! ' ' _
‘1" Gasket L :
| Gasket
= Spring Figure 2.
Disc
Diaphragm
“0" Ring
Figure 1.

FEATURES

e |ndeslruclible cellular float

e Foolproof pilot principle Tubing conneclion

) may be made anywhere ——
e No linkage to corrode or plug on tank above bowl

o Extra large dumping valve
o Automatic for draining drain trap and expelling: \ﬂ:

— Condensed moisture

— Emulsified ol Figure 3.

— Viscous condensate

LITHOINUSA. 9-83 F-19756-1



K-332 PRV Station

GENERAL

Carlridge-style filter element removes dirt to one-micron size
plus oil vapor and moisture.

Replace element without need for tools when white cellulose
surface darkens.

Features

o Coalescent type oil removal filler
e Autormnatic drain trap

e Pressure regulator

e Safety relief

Assembly includes wall mounling brackel, spare filter car-
tridge and 3/8" copper tube fitlings.

This complete PRV combination is designed for air flow rates
and pressure regulation up to 8 SCFM and 30 psi. The pres-
sure relief valve is adjuslable up to 35 psi.

K-333 Final Filter

Disposable final filter removes oil aerosols, smoke, condensed
moisture and solid parlicles.

Maximum operating pressure 150 PSI
30 CFM at 100 PSI

40 sq. inches of filtering material

1/4" NPT connections

F-19756-1 BK

Pressure
Gauge

PRV Station

Warehouse Part No. K-332
(Drainview No. M-76)

Figure 4.

Figure 5.

Barber-Colman Compant)

ENVIRONMENTAL CONTROLS DIVISION
1354 Clifford Avenue
P.O. Box 2940
Loves Park, IL U.S.A. 61132-2940

LITHO IN USA.
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Selection table

Size OK 00 OK O 'QK 01 OKYM 0 OKYM 01 OKYM 1 .
Rated operational voltage Vv 660 660 660 . 660 660 660
Insulation class |EC-158 v 750 750 750 750 750 750
VDE 0660 v 1000 1000 1000 1000 1000 1000
Rated thermal current A 25 25 25 25 32 32
Rated operational current A 9 12 16- 16 20 24
(380V, AC3) le max
Rated motor output 220V 2.2 4 4.5 4 5.5 7.5
for AC 3 duty 380V 4 5.5 7.5 55 7.5 "
(50. . .60 Hz) 415V 4.5 6 . 8 6 10 N
I make = 6xle 440V kW 4.8 6.3 8.6 6.3 10 1
| Break = le 500V 5.5 7.5 10 7.5 10 1
660 V 5.5 7.5 7.6 1.5 7.5 15
1000 V
E!eglrical life of Million 1.0 1.0 1.0 16 15 1.0
main contacts oper,
/s
Type aux. contacts V{
1No — ONc OKOOW 10 OKOW 10 KO1W 10 OKYM O W 10 OKYM 01 W 100KYM 1 W 10
0No — 1Ne¢ OKOOWO1 OKOWO!l OKO1WO01 OKYMOW 01 0KYM 01 W 010KYM 1 W01
1No — 1N¢ OKYMOW 11
2No — 2Nc
3No — 2N¢ OKYM 0 W 320KYM 01 W 320KYM 1 W 32

Thermal overload
relays

PATAM1D_. B
0.12 to 25 Amps

PATAM 1 D__
0.12 10 25 Amps

21184 MD
Mechanical interlock
attachments OKZM 1 OKYZX 45
Convenible Include to the
N 0O oxzal basic contactor
Auxiliary contact 2No — 2 Ne! :
block _1No — 3 Ne¢
3 No — 1 Nc
On-Energization Latch
OKZT 1-3 0.1-3 sec. OKZL 1
Timers and OKZT 1-30 0.1—30 sec. 5gl|ltagas
mechanical latch for DS l=n Bt 24...660V
OK-contactors De-Energization
OKZT 2-3 0.1—3 sec.
OKZT 2—-30 0.1—30 sec.
OKZT 2—180  10—180 sec. e
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ENERGY CONTROL WITH SWITCHING ACCURACY

@ Compact size e High rated gold-plated sllver contacts
® Genuline clock face ® Modern dustproof design
® Dally or weekly program ® Manual override with Indlcator

® Running reserve option @ Easy programming
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Quartz
. Synchronous Stabilized
Technical Data Model Model
@ Clock Drive 24V, 120V or 240V 60Hz Yes Yes
@ Switching Contacts, SPDT, 10Amp, 250V Yes Yes
@ Switching Time
Weekly Program, 1 Hour Intervals, 3 Hour min. Yes Yes
Daily Program, 15 Minute Intervals, 30 Minute min. Yes Yes
@ Running Reserve Optional - 12 Hrs. 12 Hrs.
® Synchronous Motor Power Consumption 2 Watts
@ Quartz Stabilized Stepping Motor Power Consumption 5.5 Watts
@ Ambient Temperature Range —4°to 130° F —-4°to 122°F
® Surface or Flush Mount with Plug-in Base Yes Yes
@ CSA approval yes yes

Application: Time based on/off control for HVAC,

lighting, security and industrial processes.
Snap-on bases for printed circuit board

solder-ing are available.

ft———— 2V ——

a¥.
02w

1Y -+

Logend for ordering MIL 2008
F = Synchronous

JAF = Quartz

= Reserve
W = Weekly Program
T = Daily Program

= SPDT Switch (standard)
E = Flush Mount Bracket

e.g.

MIL 2008 QFRWu - 120 Volts
Quartz stabilized weekly time switch
with reserve, SPDT switch.

Note: Specify voltage

Terminal Connections

Distributed by:

GRASSLIN CONTROLS CORPORATION
45 Spear Road, Ramsey, NJ 07446
Tel: 201-825-9696

SWITCH OVER TO GRASSLINY

PHnled InUB A 020 US 1182



Mallory Sonalert® signals produce an audible tone by
electronic means when voltage is applied. Voltages from
1V to 250V may be used depending upon the model.

Electrical power is converted to sound by means of a
piezoelectric transducer operating substantially at

resonance in a solid state oscillator resulting in efficient \
power conversion. '

Sonalert signals may be powered by many electrical
sources ranging from single cell batteries to industrial
power lines. Little electrical power is required making
them ideally suitable for portable battery operated
equipment. This low power feature allows the Sonalert
signal to be turned on or off with a low power
transistor, SCR, or integrated circuit. Completely solid
state with no moving parts, no arcing, and no
mechanical wear, the Mallory Sonalert signals should
give you many years of trouble-free service.

Audio and electrical specifications

. Minimum ...Operating = .
Contlnuous Tones Sound Pressure |+ Voltage 1. Typical
dB (A) at ‘*AC/DC Non-polar. Operaling
i w6 Partand Loudness Mounting Case |Frequency Two Feel -All Others DC Only Current MA
=" Modal Number Calegory Method Style +500Hz |At Min. V]At Max. V| " Min. Max. | At Min. V| At Max. V
LOUD - PANEL - D 80 95 8 28
LOUD - PANEL . C 80 95 4 16
LOUD ¢ PANEL c3 80 95 4 16
LOUD S50 PANEL D 80 95 8 28
LOUD < PANEL % D 80 95 8 28
MEDIUM PRINTED BOARD, F 55 68 2 12
MEDIUM PRINTED BOARD F 64 78 2 14
MEDIUM 'SNAP [N PANEL B ba 68 2 12 )
MEDIUM SNAP IN PANEL B B4 18 2 14
MEDIUM “PUPANEL D 68 80 4 16
MEDIUM J 0 60 75 4 16
MEOIUM D 68 80 4 16
MEDIUM , ) 68 80 4 16
MEDIUM 2 PANEL D 60 75 ] 16
MEDIUM | SPANEL = h] 68 80 4 16
MEDIUM S <PANEL - C 64 80 3 14
MEDIUM o PANEL - ) 68 80 4 16
MEDIUM - PANEL ) 60 75 4 16
MEDIUM - PANEL 0 68 80 4 16
MEDIUM “PANEL c 60 75 3 14
MEDIUM - PANEL C 68 80 3 14
MEDIUM ~ PANEL -3 68 80 3 14
MEDIUM © PANEL C 68 80 3 14
MEDIUM PANEL 0 68 80 4 16
MEDIUM PANEL ) 60 75 4 16
MEDIUM PANEL D 68 80 4 16
MEDIUM - PANEL - C 60 ) 3 14
MEDIUM "PANEL - C 68 80 3 14
SOFT PRINTED BOARD A B0@ 15V 4@ 15V
SOFT PRINTED BOARD A 0@6V @6V
SOFT PRINTED BOARD A 0@ 12V 4@ 12V
SOFT PRINTED BOARD A na1sv 6@ 18V
] et SOFT PRINTED BOARD A ne v @24V
TSNPA28F - L SOFT SNAP IN PANEL 8 55 10 05 3
~ SC10E SOFT PANEL D 55 65 3 14
.= SC110F : SOFT PANEL ) 55 10 1 4
S SC250E SOFT PANEL ) 55 65 3 14
" §C250F : SOFT - - PANEL D 55 70 1 ]
.SCB28AE - SOFT . PANEL D 55 65 3 14 )
- 'SC628AF . SOFT PANEL. 0 55 70 1 4
- Y SCA2BE v SOFT . PANEL c 55 68 3 8
SCO2BF - SOFT COPANEL C 55 70 05 3




[T

SERIES
1900*

Gompact Low Ditferentiat
Pressure Swilches

Our smallest, lowest cost precision swilches. Six Standard ranges - Sel points from
0.07"10 20" W. C. Repetitive accuracy within 3%, U.L. and C.S.A. listed, . M. approved.

21"
SET POINT
ADJUSTMENT :
— il / SNAP-ON COVER
SCREW TYPE ELECTRICAL
|~ CONNECTIONS
b SPDT SNAP SWITCH
o= )—K_/
=h\ SILICONE RUBBER DIAPHRAGM
o
%ﬁ = I ALUMINUM DIAPHRAGM PLATE
3 A
Q RANGE SPRING
FORCE-MOTION
AMPLIFIER LEVER
% CONDUIT ENCLOSURE
1%" CONDUIT CONNECTION
—t

Series 1910 pressure switch. All
pressure and electrical connections
and set point adjustments are on
one side for easy installation.

Series 1910 switch with conduit
enclosure off. Shows electric
switch and set point adjustment
screw,

The Dwyer-engineered force-motion amplifier increases
the leverage of diaphragm movement and results in a
switch with excellent sensitivity and repeatability.

Our most popular series combines advanced design and pre-
cision construction to make these switches capable of
performing many of the tasks of larger, costlier units.
Designed for air conditioning service, they also serve
many fluidies, refrigeration, oven and dryer applications.
For use with air and non-combustible gases. Series 1900
switches are available with set points of 0.07 to 20 inches
water column. Set point adjustment can be made easily -
before or after installation, Range screw is inside conduit
enclosure to help prevent tampering. For easy mounting
and access, pressure and electrical connections and set
point adjustment are located on one side. This permits in-
stallation in corners or spaces too small for other switches.

SPECIAL MODELS AND ACCESSORIES
(See also OEM models on page 2).

MODEL 1900-5-MR DUCT PRESSURE KIT

Includes special 1.4-5.5" w.c. range 1900 pressure switch with manual
reset snap switch. Prevents duct blowout by shutling down blower when
excess pressure occurs. Won't allow start-up again until condition is cor-
rected and swilch is manually reset. Includes switch, duct pressure sen-
sor, lubing and tubing adapters.

P/N A-329 ALUMINUM STREET ELL

Special close coupled streel ell simplifies applications requiring right
angle pressure connections. Two required for differential pressures.

Weatherproof
Enclosure:

16 ga. steel enclosure
for unusually wet or oily
conditions. Withstands
200 hour salt spray test.
Gasketed cover, Weight
5 Ibs. Switch must be
installed at factory.
Specify “WP" in addi-
tion to switch catalog
number.

WEATHERPROOE LECTAC
COWNECTION FL8

W RFTFEMILE s W
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HGH FRESS '\ LOW FRESS.
COrRy a NPT COPd NPT

Explosion-Proof AR,
Housing: R
Cast iron base and .

aluminum dome cover. ot
Approximate weight 7
Ibs. Specify “EXPL" in
addition to switch cata- A e
log number.

PHYSICAL DATA

Temperature limits: —30°F for dry
air or gas 1o 180°F.

Maximum surge pressure: 10
psig.

Rated pressure: 45" H,0.
Pressure connections: ¥a" NPT.
Electrical rating: 15 amps,
120-480 volls, 60 Hz. A.C. Resistive
Ye H.P. @ 125 volls, ¥4 H.P. @ 250
volts, 60 Hz. A.C. Derale lo 10 amps
for operation above 130°F or at high
cycle rates.

Wiring connections: 3 screw lype,

common, nermally open and nor-
mally closed.

Set point adjustment: Screw type
inside conduit enclosure.
Housing: Zinc die casling and steel
stamping. Zinc plated for 200 hour
salt spray resistance.

Diaphragm: Melded Silicone rub-
ber. Aluminum diaphragm plate.
Calibration spring: Stainless
steel.

Weight: 1 Ib.

Installation: Diaphragm verlical.

CAUTION: FOR USE ONLY WITH AIR OR COMPATIBLE GASES.

MODEL 1910 SWITCHES:
OPERATING RANGES AND DEAD BANDS.

To order Operating ASS;S*E',’;‘,?E,"
specify Range

Model Inches, At Min. At Max.
Number W.C. Set Point Set Point
1910-00 0.07to 0.15 .04 05
1910-0 0.15to0 0.5 0.10 0.15
1910-1 04 to 1.6 0.15 0.20
19105 14 to 55 03 0.4
910-10 30 tol1l.0 0.4 05
1910-20 4.0 to20.0 0.4 0.6

Suggested Specification

Differential pressure switches shall be diaphragm operated
with 3%" diaphragm to acluate a single pole double throw
snap switch. Motion of the diaphragm shall be restrained
by a calibrated spring that can be adjusted to set the exact
pressure differential at which the electrical switch will be
actuated. Motion of the diaphragm shall be transmitied to
the switch button by means of a direct mechanical linkage.
Switches shall be Dwyer Instruments, Inc. Catalog No.
1910- for the required operating ranges.

*Patent No. 3,566,060




Clippard miniature 3-way control valve features:
* Proven reliability
» Compact in size
¢ Economical
* Precision machined from solid brass
» Bright dipped finished to resist corrosion 3
« Stems and springs of stainless steel
« Seals of Buna N rubber
« Nuts and lockwashers furnished where shown
* Poppet type construction
» -30° to 230° F.temperature range
« 0-300 psi operating range unless otherwise shown
» Closed center position — no blow by
* Will accept a variety of manual, air pilot, electrical,
or mechanical actuators

MJVv-3

Type
normally CLOSED
3-way poppet
Medium—air
Stem Travel—1%"

Working Range
0-300 psi

Flow
S0 psi—14 cIm
a100 psi—25 clm
Force For Full Stem Travel
250 psi—238 oz.
Temperature Range
-30° to 230°F.
Ports
Input—Y" NPT
Qulput—%” NPT
Exhaust—to atmosphere
through hollow stem
Mounting
15/32-32 male thread
Nut and lockwasher
furnished

—Il-%r /—%-s?n«o

MJv-3C

Type
normally CLOSED
3-way poppet
cartridge valve
Medium—air
Stem Travel-—'4"
Working Range
0-300 psi
Air Flow
2 50 psi—14 ¢fm
2100 psi—25 ¢fm
Force For Full Stem
Travel
@50 psi—38 oz,
Temperature Range
-30° to 230°F.
Exhaust
lo atmosphere through
hollow stem
Mounting
inserts into %" bore
(.625" = .001")

Nole: For delailed
application dala ask
for Bullelin C-23.
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MJVO-3

Type '
normally OPEN
3-way spool
Medium—air
Stem Travel—'4"
Working Range
0-300 psi
Air Flow
@ 50 psi—14 ¢im
@100 psi—25 ¢fm
Force For Full Stem
Travel
250 psi—38 oz.
Temperature Range
-30° to 230°F.
Porls
Input—%" NPT
OQutput—%4" NPT
Exhaust—1to almosphere
through hole in valve
body
Mounting
15/32-32 male thread
Nuts and lockwashers
furnished

MJVO-3C

Type
normally OPEN
3-way poppet
cartridge valve
Medium—air
Stem Travel—%"
Working Range
0-300 psi
Air Flow
2 50 psi—14 ¢cfm
@100 psi—25 cfm
Force For Full Stem
Travel
250 psi—38 oz,
Temperature Range
-30° to 230°F.
Exhaust
to atmosphere through
hollow stem
Mounting
inserts into %" bore
(.625" = .001")

Note: For detailed
applicalion dala ask
for Bullelin C-23.
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ATV-3

Type

3-way poppet

two position

togele valve
Medium )

air, water or oil
Arc Of Travel—50°
Working Range s

0-300 psi l
Air Flow *

@ 50 psi—4.0 cIm

2100 psi—7.3 ¢fm
Force For Full Toggle

Travel

50 psi—1.6 oz.
Temperature Range

-30° to 239°F,

Ports
Input—10-32
Output—10-32
Exhaust—10-32
Mounting
15/32-32 male thread
Nuts and lockwashers
furnished
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MARK-TIME

MARK-TIME] \ cOMPLETE LINE OF PORTABLE AND BUILT-IN TIME SWITCHES AND BELL
TIMERS FOR HOME, INDUSTRY, AND OEM'S. ‘

S WALL BOXTIME SWITCH
i The popular Mark-Time 90000 series automatically turns “OFF" ven-
! tilating fans, heaters, heat lamps, lights, and can operate as a thermostat
i by-pass. Saves ENERGY, MONEY, and wear and tear of equipment. Adds
convenience to installations in hotels, motels, hospitals, schools, offices,
= churches, industrial plants, and homes.
As easy to install as a toggle switch. Individually packed with wood grain
. finish metal calibrated switch plate, knob, and mounting hardware. At-
e tractive brushed aluminum gang plates are available to accommodate
either a toggle switch, duplex outlet, or three despards.
Rated 20 amps, 125V.A.C., 1 h.p.; 10 amps, 250V.A.C., 1 h.p.; 10 amps,
s 277V.A.C., 7 amps, 125V.A.C. tungsten rating. SPST, UL & CSA listed.
90000 series
HOLD FEATURE: Holds OFF TYPE WITHOUT HOLD OFF TYPE WITH HOLD
curren} “ON" ‘wi.thout Cat. No. Time Cycle Cal. No. Time Cycle
operation of timing 90004 0- 5min. 90021 0- 3min.
mechanism; timing begins 90005 0- 15 min. 90030 0- 5min,
, when knob is turned to a 90006 0- 30 min. 90032 0- 30 min.
time period. 90008 0- 60 min. 90024 0-60 min.
“OFE” type switch breaks 90007 0- 6hrs, 90017 0- 6hrs,
circuit at end of time period. i L il ARG,
“ON” type switch also
available. PNEUMATIC TIME SWITCH
These time switches have been engineered for use in lieu of electrical
wiring to operate PE switches, pneumatic relays, and air switching valves
for actuator functions, such as in heating, cooling, and ventilating
equipment in hotels, motels, schools, hospitals, industrial plants, and
office buildings.
) Standard Catalog Numbers For Pneumatic Switches
_ Valve Normal
Hold Positlon at
Cat. No. Timing Feature Time “0”
90909 1 hr. Without Closed
90907 3 hr. Without Closed
90906 6 hr. Without Closed
90905 3hr. Without Open
90903 12 hr. With Open
90901 12 hr. Without Open
90900 series 90908 12 hr. Without Closed
KEY OPERATED WALL BOX TIME SWITCH
The key operation feature Is available on our 90000 series listed above at a
o slightly higher cost. A removable key is used to wind and set the timer. Key

90800 series

operated switches are frequently used in schools, banks, and other
locations where unauthorized people should not operate the time switch.




TABLE 1. Select Valve Body including P Code
(Valve Size, Cv Rating, Port Code) or select Valve
Assembly with correct Input Signal (see Table 2
also) less Actuator Code (XXX) including the

P Code (Size, Cv Rating, Port Code).
(See Pages V59-63 for Valve Sizing.)

APPLICATION
Chilled or Hot Water Hol Waler Hot Water
281°F Max. 300°F Max. J66°F Max.
35 pslg Steam 100 psig Steam | 150 psig Steam
Screw Flange Screw

i

Size 1/2"—2" 2-1/2"—6" 1/2"—2" 1/2"—2"
Normally Valve Body VB-021304P | VB-9213.05P | VB-025304P | VB-0273.04P
Open Valve Assembly Pneumatlc VK-9213-XXX-4-P | VK-9213-XXX-5-P | VK-9253-XXX-4-P | VK-9273-XXX-4-P
Valves Valve Assembly Pneumatic w/Positive Posilioner | Y¥d-9213-XX1-4-P -0213-XX1-5-P | VK4-9253-XX1-4-P | YK4-9273-XX1-4-P
Normally Valve Body V8-9223.0-4P | VB-9223-0-5P | VB-9263-0-1P | VB-0233-0-4-P
Closed Valve Assembly Pneumalic DRCO223XXX-4-P | UK223-XXX-5-P | VK-9263-XXX-4-P LWK-9283-XXX-d.p
Valves Valve Assembly Pneumatic w/Positive Posilioner | ¥4-0223-XX3-4-P -9223-XX3-5-P | VK4-9263-XX3-4-P | VK4-9283-XX3-4-P
Flow Type Equal % Equal % Equal % Equal %
MOTE} Thiase chirts arsoki shdad s il | Hows i | s | e 6
shawn below 1o assiel vaive Seieclion, Stem Stainless Steel Stainless Steel Stainless Steel Stainless Steel
Hoted ks pessile losaloctailnera vale: | iiglerel Plug Brass Brass Stainless Steel | Stainless Steel
SENETRY BrESIFORREL PRI (ARUEI, Spri‘ng Loaded Spring Loaded Spring Loaded Spring Loaded
valve linkage, valve body). Packing Teflon “V" Rings | Teflon "V" Rings | Teflon “V" Rings | Teflon "V" Rings
ORDERING EXAMPLES: Disc Composition Composition Teflon None
1. Valve STEAM
Assembly ...... VK4-9213-601-4-11 Static 250 125 250 250
2. Valve Body .... VB-9213-0-4-11 Fres?ure Inlel 35 35 100 150
Actuator ....... MK-6801 (psig) Recom.
Linkage ....... AV-430, Dilf.* 2 2 3% 50
Positive Fluid Temp. & o s . r & 5 ”
Positioner ..... AK-52309-500 °F (°C) ax B1* uae) S gy wadk ida 616
) WATER
[ valve _Body Data less P Code (Size, Statlc 950 125 950 250
Cv Ratling, Port Code) or Valve Pressure Recom
Assembly less Actuator Code (XXX) (psig) Dill* 35 35 35 50
and less P Code (Size, Cv Raling, Fluid Temp.| Min. a0° (@) a0° (4°) 0° (4°) 40° (@°)
Port Code) °F(°C) | Max. | 281° (138°) 281° (138°) 300° (149°) 366° (180°)
[B P Code (Size, Cv Rating, Port Code) TO SELECT A PORT CODE (P)
B Actuator or Actuator Code (XXX) for | P Code [Valve Size Cv
Valve Assemblies -1 4 A 4
[] Valve Linkage 2 12" = - 12
| 36 36 36
-5 § 50 50 50
-6 e 6.2 6.2 6.2
-7 " 82 82 82
B 110 1.0 10
9 1-1/4" 16.0 16.0 16.0
-10 1-1/2" 25.0 25.0 250
-11 z 400 400 400
, ~T2 2-1/2" 56
- 13 3 85
" 14 5 145
v 15 5 235
-16 6" 350

*Maximum recommended differential pressure in full open position. Do not exceed recommended dilferential
pressure (pressure drop) or inlegrity of parls may be allected.
NOTE: Do nol exceed close-oll rating
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TABLE 2. 1/2"—2" Valves, select Actuator or Actuator Code (XXX) with correct Input Signal having sufficient

close-off for the application. If selecting
Component Pans‘.efelect.\!alve I_.lnkage o - $rewy N5 e Y
and Positive Positioner if required. | J‘ o “ﬁ y
Effective Area 6 5q. In. 11 Sq. In. 11 Sq. In. 50 8q. In.
Valva Linkage AV-400 AV-401 ‘ AV-430 - AV-430
Posillve Posilioner None None AK-52309-500 AK-52309-500
Faclory Avallable Assembly H.0. Valves None Hone Yes No No Yes No No
with Posltive Posilloner N.C. Valves None ‘ None, No [ No Yes. | No No Yes
Actuator Code (XXX) 200 | 202 [,203 | 301 [ 302 [ 303 [, 361 | a52 |_a53 | 601 | 602 | 603
Aclualor MK-2680 MK-4601[MK-4811MX-4621 [MK-4701 [MK-4711 [WK-4721 MK-6801 [MK-0811 [MK-6321
Spring Range (psig) 37 [ 510 [ 813 [ 36 | 510 [ 1013 | 38 [ 510 | 813 | 38 | 510 | 613

GLOSE-OFF PRESSURE RATING}
Normal | Factory Available Valve P Code | Size Supply Air Pressure [pslg) | Supply Air Pressure [psig) | Supply Alr Pressure (psig) Supply Air Pressure [psig)

Posillon | Valve Assemblies | Body 15201520 15 20 | 1520 15 [20 [ 15[ 20 | 15[ 20 15201520 | 15|20 15[ 2015 |20
VK213 AP 1234 | 1/2* |170(250| 90[220|  |140[250]250{ 180|250 35 |250 |250250 | 180 [250| 35(250| 250|250 [250 250 250250
e 56 |3/ | 75[120] 40| 95| | eo]reo]eso| so[ta0] 15[120 [120[225| s0[re0] 15 [120250]250 250 |20 | 0 |20
VK-9253-XXX-1-P* |VB-921304.P | 7. 1" | 40| 75| 20| 55 35(100165| 40]100| 5| 65| 65/125| 40[100| 5| 65|250|250 (250|250 | 75250

Nomaly uxy.g253-351-1-p [v.9253 0-4-p |2 ik L L K b

PN (VK4-9253-6014-P [v8.0273.04p | A [1-174] 25 45| 10[ 35| | 20] eof100] 25 eo| | eo| 40| 0] 25] 60| [ 4025 [250[1es [250 50 [ezs
UK-9273-XXX-4-P* 3 .
(KL To7A 35149 10 |12 25| 55 15| 90| | 25]160|2s0]115]230( 20{160
UK4-9273.601-4-P NHE: 20] 30| 10] 20| | 10] o0]1e0] co]125] 15 o0
|vKB223-xxxA-P 123 vz | 15 [ o [ e [ e | e | 20 | e | 10 | 20 | 250 | 250 | 20
3}23355333;32 56 |4 40 0| 1 65 | 180 | 15 65 | 130 | 190 | 250 | 260
VK-9263-XXX-4-P* [VB-9223-0-4-P | 7, 1” 20 Bl 5 30 100 5 30 65 95 220 250

Nomally |y 9263-363-1-p [va-szss04p |21 1
VK4-0263-6034-P |vB-9283-04-p| -0 [1-1/4 10 20 15 60 15 40 65 135 250
V9283 XXX-4-P* -

MUKA.0283-3534p 10 |11/ s | 5 | 4w | 8 [ 1m0
VK4-9283-603-4-P n |z 0| 2| 0| &

*Not available with MK-2690's. tClose-olf pressure ralings apply when valves are inslalled with pressure under Lhe seat.

TABLE 2, 2-1/2"—6" Valves, select Actuator or Actuator Code (XXX) with correct Input Signal having sufficient

close-off for the application. If selecting Component S,
Parts, select Valve Linkage and Positive Positioner Tﬂr*ﬂ{
if required. & S
el it
Elleclive Area 50 Sq. In. 100 Sq. In. 100 Sq. In.
Valve Linkage AV-495 AV-496 : AV-406
Positive Positioner AK-52309-500 AK-52309-500 AK-52309-500
Faclory Avalfable Assembly N.0. Valves Yes No No Yes No No Yes No No
with Positive Positloner N.C. Valves No No Yes. | No No Yes No No Yes .
Actualor Code (XXX) 601 602 | 603 |, 801 = 803 | 8 — [ ,81
Aclualor MK-G801 |MK-6811|fK-6021 [MK-8801 [MK-0811 [MK-8821 |MK-8901 [MK-911 |MK-8921
Spring Range (psig) 38 5-10 8-13 3-8 5-10 8-13 3-8 5-10 8-13
CLOSE-OFF PRESSURE RATINGT
Normal Faclory Avallable Valve P Code Size Supply Air Pressure (psig) | Supply Air Pressure (psig) | Supply Alr Pressure (psig)
Position Valve Assemblies Body 15)20(15)20 15|20 |15(20|15]20]15 20162015 201520
12 21/2° |60 {11040 {91 | 9 |60 [125(125|91 [125 |30 [125
VK-9213-60X-5-P 13 ¥ 41 [ 75|27 |62 [ 5 |41 | 90[125]62 [125[19 | 90
N STl anape | wensose [T & |2 a3 |2 (228|593 | 73|10 48
VK4.9213-811-5-p* -15 5" 3156120465 |31
-16 [ 20|13 ]3]
02 21/2 g 30 60 30 70 125
" WK.9223 60X 5P 13 T 5 19 |4 [ 19 | 4 | %
Cosed | UKrommasanare | V922308 [ r 2 | 0 | e | 5 | % | @
JVKT9223-8135-P* 1) 9 : 5 15 3
18 6" i 3 10 21

"Faclory valve assemblies only available with positive posilioner. For N.O. valves VK4-9213-801-5 and VK4-9213-811-5-P;
for N.C. valves VK4-9223-803-5-P and VK4-9223-813-5-P.

tClose-off pressure ratings apply when valves are inslalled with pressure under the seat.
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TABLE 3. Optional Input Signal Interface to Pneumatic

Input Signal Type

Interface Module Required

2-Position, SPST (Electric)

AL-100, 110, 120, 125, 140

2-Posilion, SPDT Snap Acling (Electric)

AL-100, 110, 120, 125, 140

Slidewire (Series 90)

CP-8502-XXX

Voltage 2-15 Vdc System 8000

CP-8511-XXX

Current Input 4-20 mA etc.

CP-8511-XXX, CP-8551, CP-8561

TABLE 4. Dimensions

L.
i

)

H

1l

Length of Machine Boll

DIMENSIONS (Inches)
Valve Body Acluator Series
200 300 350 600 gxx
MK-2690 | MK-46X1 | MK-47X1 | MK-68X1 | MK-8XXI
Part Number Slze A C E E E E
UK S2 13100 AP 1/2" 3 1 51/16 5-5/16 11-9/16 13-15/16
VK.0753. XXX 4.P 3/4" 3-6/8 1-3/8 59/16 5-13/16 12-1/16 14-7/16
VK-9273-XXX-4-P 1" 4-5/8 1-1/2 5-15/16 6-3/16 12-7/16 14-13/16
Vggggggﬁu; L A1/4" 4-5/8 1-5/8 5-7/8 6-1/8 12-3/8 14-3/4
VKA-9273.XX1.4.P 1-1/2 6-1/8 2-1/2 13-5/16 15-11/16
2" 6-1/8 2-1/2 13-5/16 15-11/16
2-1/2" 8-1/2 3-1/2 16-1/4 20-3/4
=0 9-1/2 3-3/4 ] 16-5/8 21-1/2
jﬁﬂggé‘?axﬂf‘ﬁpp = 11172 4172 17-7/8 22-3/8
5 13 5 25-7/8
6 14 5-1/2 26-1/2
o oz 4.0 LAY 3 1-7116 5-1/16 5-5/16 11-9/16 13-15/16
VK 0263 XXX 4.P 3/4" 3-5/8 1-3/4 5-1/8 5-3/8 11-5/8
L VK9283-XXX-4-P | 1" 4-5/8 2 5-3/8 5-5/8 11-7/8 14-1/4
pﬂmggggﬁgjg 1-1/4" 4-5/8 2 5-3/8 5-5/8 11-7/8 14-1/4
VK4.9283.XX3.4.P 1-1/2" 6-1/8 3-3/16 12-5/8
2 6-1/8 3-3/16 12-5/8
s 8-1/2 4-1/8 15-7/8 20-3/4
Ky 9-1/2 4-1/8 16-1/4 21
jﬁ?a”ﬁ%%a"ﬂaﬁ;} ¥ 1-172 51/6 167/8 | 2158
o i 13 6-3/4 24-1/2
w6 14 7-3/8 9512
American Standard 125 Ib. Cast Iron Pipe Flanges
Ir—— F 4~1

= =
Flange Detail Dimensions in Inches
Nominal Flanges Drilling Bolling Length of
Pipe Flange Flange Diameter of Diameter of Number Diameter Machine
Size Diameler Thickness Boll Circle Bolt Holes ol of Bolls
A B D E Bolls Bolls F
2-112 7 11/16 5-1/2 3/4 4 5/8 2-1/2
3 7-112 3/ 6 314 4 518 2-1/2
4 9 15/16 7-1/2 3/4 8 5/8 3
5 10 15/16 8-1/2 718 8 3/4 3
6 11 1 9-1/2 718 8 3/4 3-1/4
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Dimensions in Inches

NOTE: Allow 3 inches clearance above acluator lor removal.

3-5/8
Top View
[ VK-9213-200-4
l'y -9223-200-4 V\fK4 VK-9213-350-
VK4 ‘y -9223-350-
VK4, VK-9253-350-
VK4, VK-9263-350-
VK4, VK-9273-350-
VK-9213-300-4-P VK4, VK-9283-350-
VK-9223-300-4-P VK4, VK-9213-600-4-
VK-9253-300-4-P VK4, VK-9223-600-
VK-9263-300-4-P VK4, VK-9253-600-
VK-9273-300-4-P |0 VK4, VK-9263-600-
VK-9283-300-4-P o O\ * See Flange Detail Table VK4, VK-9273-600-
E ) 1. S} onereceding page VK4, VK-9283-600-
| p—101/2—
V= un Vi
f A ] {
3-7/8 Ef — jﬂt =1k
A O e |
4-3/4" | == |
Deep | I E
16-5/8
(2-1/2 — 4%)
19
66
Flow
—
w
c C
I_ nf/ . ! ] . |
A — AT l‘——A

— A - o
Vw{q-gzza-aoo-s-P

VK4, VK-9213-600-5-P I)gml9213-auu-5-9 pv.r(ii, VK-9223-600-5-P

TABLE 5. Fluid Temperature Versus Ambient Temperature

TEMPERATURES °F (°C)
Actualor Code (XXX) 2XX 3XXX 35X BXX BXX
Actualor MK-2690 MK-46X] MK-47XX MK-68X1 MK-8XX1
Maximum Ambient 220° (104°) 220° (104°) 220° (104°) 220° (104°) | 200° (104°)
Resultant Fluid 250° (121°) 250° (121°) 250° (121°) | 250° (121°) 2500 (121°)
gggg:gggg MEF’;L‘}‘d”’" 281° (136°) 281° (138°) 281° (138°) 281° (138°) 281° (138°)
A e 160° (71°) 160° (71°) 160° (71°) 160° (71°) 160° (71°)
VB.9253.0-4.P Maximum Fluid 340° (171°) 340° (171°) 340° (171°)
VB-9263-0-4-p fesultant Ambient B 100° (37°) 100° (37°) 100° (37°)
VB-9273-0-4-P Maximum Fluid Je6e (186°) 366° (186°) 366° (186°)
VB-9283-0-4-P Resultant Ambient - 100° (36°) 100° (38°) 100° (38°)
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TABLE 1. Selecl Yaive Bodyincluding P Code APPLICATION
(Valve Size, Cv Rating, Port Code) or select '/ aiun Chilled or Hot Water
Assembiy with correct Input Signal (see Table 2 Flange Serew Flange
also) less Actualor Code (XXX) including the )
P Code (Size, Cv Rating, Port Code). v
(See Pages V59-63 for Valve Sizing.)
1/2"—2" 2-1/2"—6" 2-1/2"—6"
Valve Body AP BRI Bl doep IR0 5P
Valve Assembly Pneumalic wilhout Posilive Positioner AT AR P ] XXX P XXX P ] LXK P
Valve Assembly Pneumalic with Positive Positioner i ‘ XX CGP AR XXX P a3 XXX P e XN P
i Stem U tem m m
Hormal Positlon Flow “B" toP'AB" FlowS e8 lgP’AB” Flows l% lgg‘AB” Flo\itﬁC" Lljc? L
Flow Type Mixing Mixing Diverting Diverting
NOTE: These charts are color coded as BS[:;H g:g;;g Blrg:lr;ze g:gg;g Brlginze
=W balow LD dssitvalve sEiedion. Stem Stainless Steel Stainless Steel Stainless Steel Stainless Steel
Note it is possible to select either a valve WMaterlal Pl B : ‘ -
ug rass Brass Stainless Steel Stainless Steal
assembly or component parls (actuator, : - -
valve linkage, valve body). Pagkiny | Shringloaded | SpringLoaded | Shring Luaded Grafoil
eflon "V' Rings | Teflon "V" Rings | Teflon "V" Rings
ORDERING EXAMPLES: Disc None None None None
1. Valve : WATER
Assembly ...... -3 10-602-4-11 Slatie 250 125 250 125
i, S Pressure
2. Valve Body .... /23-3310.0.4-11 (psig) Ha;ﬂ;".m' 35 35 35 35
Acluator ....... MK-6811 J
Linkage ....... AV-430 Fluid Temp.[  Min. 40° (4°) 40° (4°) 40° (4°) 40° (4°)
i Do Sy Dedlasni Rhod i °F[°C) Max. 281° (138°) 300° (149°) 281° (138°) 300° (149°)
Cv Rating, Port Code) or /::lve TO SELECT A PORT CODE
Lssamniy less Actuator Code (XXX) P Code _|Valve Size Gy
and less P Code (Size, Cv Rating, 2 1/2" ‘
Port Code) 4 4 6
] 3/4" 6.8 8
[ P Code (Size, Cv Raling, Port Code) 3 B 1 P
Actuator or Actuator Code (XXX) for 9 11747 16 16
Valve Assemblies v <10 1-1/72" 33 30 Port
i -11 2" 55 42 s L
[[] valve Linkage T 9177 7a & 7
-13 3" 101 85 95
-14 4 170 160 180
-15 5 290 195 220
-16 6" 390 250 275

*Maximum recommended dillerential pressure in full open posilion. Do not exceed recommended dilferential
pressure (pressure drop) or integrity of parts may be alfected.
NOTE: Do nol exceed close-off rating,
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TABLE 2A. 1/2"—1-1/4" Valves without
Positive Positioners, select Actuator or

Actuator Code (XXX) having sufficient [,‘A.T]
close-off for the application. If selecting J

Component Parts, select Valve Linkage.

Effeclive Area 6 5q. In. 11 8q. In.
Valve Linkage 3 AV-400 AV-401
Posilive Positloner None None
Faclory Assembly with Posilive Posilioner o~ None None
Acluator Code |XXX] 201 [ 202 [ 203 J01 302 303
Aclualor MK-2690 MK-4601 MK-A611 MK-4621
Spring Range [psig) 37 [ 5-10 | 8-13 36 5-10 10-13
CLOSE-OFF PRESSURE RATING**
Supply Air Pressure [psig) 15/20 | 15 [ 20 | 15/20 | 15 |20 | 15/20 [ 15 | 20 | 15/20 (15 |20 [15/20 |15 {20 [15/20 [ 15 |20
Stem Posiliont SU |[SD|SD| SU |SD|SD| SU |so|sp| SUu |sn|so| su [so[so| su [so|sno
Valve Assembly Valve Body P Code”| Size
3 24 1/2" 5 [100(185] 45 |50 [130] 100 | 5 [ 85| 35 |250 (250 100 |[110]250 (| 250 |25 [170
/ XXX P ) p -8 3/4" 20 |25 70| 45 45 15 |140 12300 50 | 60(130| 155 (12| 90
-8 1" 10 [15] 45| 30 30 8 95155 30 | 40| 90| 100 7|60
- 1-1/4" 6 9|30 15 15 4 601100 15 | 25( 55| 60 38
-4 1/2° 250 250 280 250
S A ] 34" 250 250 250 250
SRR P I3 § 250 | |250] 250 | |50
-9 1-1/4" 250 250 | 250 250

**Close-off ratings for mixing or sequencing valves: (SU ="A" port, SD = "B" port). "A" port (S8U) ralings equal pressure al port "A" minus pressure al port "B";
"B" porl (SD) ralings equal pressure al porl "B" minus pressure at port "A".
tSU — Stem Up; 8D — Stem Down. See Table 5 for llow pattern, port designations. and normal position.

TABLE 2B. 1/2"—4" Valves, selectActuator or Actuator.Code (XXX) having sufficient close-off for the application.
If selecting Component Parts,

select Valve Linkage. ey - e gl A o
(Also see Table 3C.) : "yf’
W
Elfective Area 11 5q. In. 50 Sq. In, 50 S8q. In.
Valve Linkaga VB-9313-0-4-p AV-430 AV-430 —
Valve Linkage VB-9313-0-5-P — AV-435 —
“Valve Linkage VB-9323-0-X-P ‘ AV-430 ~AV-430 ! AV-430
Positive Positioner AK-52309-500 AK-52309-500 AK-52309-500
Factory Valve Assembly with Posilive Posilloner No” Yes Yes No }(s Yes Yes
Aclualor Code (XXX) 1351 352 353 601 v’ 602 603 652
Acluator MK-4701 ME-4711 MK-4721 MK-6801 MK-6811 MK-6821 MK-6911
Spring Range (psig) 3-8 510 8-13 3-8 5-10 8-13 510
CLOSE-OFF PRESSURE RATING**
Supply Alr Pressure (psig) 16/20( 15 | 20 |15/20 | 15 |20 [15/20| 15 (20 |15/20] 15 | 20 [15/20| 15 | 20 [15/20] 15 |20 [15/20] 15 |20
Stem Positiont SU |§D|SD| SU [So|SD| SU |SO|SD| SU [SD|SD| Su [SD|SD| SU |SD[SD| Su |SD|SD

Valve Assembly | Valve Body |P Code | Size
20/ v |3 [170(250] 100 [110{250] 200 | 25(170] 250 [250|250( 250 [250(250( 250 | 225|250

7 6 |34 | 15 | 90|190| 50 | e0[130| 100 | 12| 90| 150 |250|250( 250 |250(250] 250 [100]2%0
[ EVAIED ¢ Y o8 I 8 [ 6ofreo] 30 [ 40| 90| 65 | 7| co| 125 |[250(250| 250 |250(250( 250 | 65250
At IEARE P B[4 [ 35] 7s] 15 | 25] 55[ 40 | 3] 38| 80 [225[250] 160 [160]250| 250 | 40225
0 [y 4 | 5| 20] 12 12] 20 | 85160 60 | e0[130] 105 | 14| &
1 3 4 5[ 2] @ 12] 29 | 85[160| 60 | 60(130| 105 | 14] &5
ST a2 |2 9 | GO[110] 30 | 40| 91| &0 | 9] &
T 510 XKK | P ppap [ | & 5 41| 75 19 [ 26| 62| 41 | 5] 41
T 2 | 22| a1] 10 |13 33| 2 | 2| 2
4|2 | 250 |250(250] 250 |290(250| 250 |250(250| 250 [250|250| 250 [250(250] 250 |250(7%0
6 |34 | 250 |250250( 250 [250(250| 250 |250]250| 250 [250|250| 250 |Z50(250] 250 |250(25%0
Vi L XRR P ) ) 1" | 250 [2s02s0] 250 |250(250] 250 250| 250 |250]250| 250 |250( 250 250 |250[2%0
B XXK P P o [z [ 2% {20250 20 2% |250] 25 250| 250 |250]250] 250 [250(250] 250 |250(2%0
a0 |17 250 250| 250 [250(250| 250 [250(250] 250 [250(2%0
T 2 250 260| 250 [250]250| 250 [250250] 250 250
a7 2T 125 [125[125] 125 125
N EE S 125 | 125]125] 125 125

| r 125 [125]125

15 | 5 125 |125[125

16 | 6 125 [125[125

"Clqse-olf ratings lor mixing or sequencing valves (SU = "A" port, SD = “B" port). "A” port (SU) ratings equal pressure al port "A" minus pressure al port "B
"B" porl (SD) ratings equal pressure at port “B" minus pressure at port "A”
tSU — Stem Up; SD — Stem Down. See Table 5 for flow pattern. port designalions, and normal position.
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TABLE 2. 2-1/2"—6" Valves, select
Actuator or Actuator Code (XXX)
having sufficient close-off for the
application. If selecting Component
Parts, select Valve Linkage. i
. Effeclive Area 100 Sq. In. 100 Sq. In.
Valve Linkage AV-496 AV-496
Positive Positioner AK-52309-500 AK-52309-500
Faclory Valve Assembly with Positive Posilloner No Yes Yes No Yes Yes
Actualor Code [XXX] — 402 803 — 812 a1
Acluator MK-380T MK-88TT MK-3821 MK-8901 MEK-8911 MK-8021
Spring Range (psig) 3-8 5-10 8-13 3-8 5-10 8-13
CLOSE-OFF PRESSURE RATING**
Supply Air Pressure (psig) 15/20| 15| 20 |15/20(15 | 20 {15/20|15 | 20 (15/20 |15 |20 [15/20 (15 |20 |15/20|15 |20
Stem Posiliont SU [SD|SD| SU |sSD[SD| SU |SD|SD| SU |SD|SD| SU |SD|SD| SU |[SOD|[SD
Valve Assemblies Valve Body 2 Uode | Size
. ) A2 1 2-1/27 | 30 |125[125] 70 |91 [125] 125 |30 [125
e T |9 | 19 | 90[125] 48 |62 [125] 90 |19 [ 90
J1.0713.8125.p¢ | 189313052 | 14| 4" | 10 [ 49) 89] 25 [33| 73| 49 |10 49
41-0312.813.5.0+ 15 5" 5 [31[56] 15 |20 (46| 31 |5 |31
-1 6" 3 (21 (38 10 (1431 | 21 [3 |21

“Faclory valve assemblies are only available with positive positioner,
"*Close-off ralings for mixing or sequencing valves: (SU = "A" port, SD = "B" port). "A" port (SU) ratings equal pressure al port A" minus pressure at port "B";

"B" port (SD) ratings equal pressure at port "B" minus pressure al porl "A".
18U — Stem Up; SD — Stem Down. See Table 5 for flow paltern, porl designations, and normal position.

TABLE 3. Optional Input Signal Interface to Pneumatic

Inpul Signal Type

Interface Module Required

2-Position, SPST (Electric) AL-100, 110, 120, 125, 140
2-Position, SPDT Snap Acting (Electric) AL-100, 110, 120, 125, 140
Slidewire (Series 90) CP-8502-XXX
Vollage 2-15 Vde System 8000 CP-8511-XXX

Current Input 4-20 mA elc.

CP-8511-XXX, CP-8551, CP-8561

TABLE 4. Dimensions

DIMENSIONS (Inches)

Valve Bod Actuator Code (XXX), (Actuator)
/ 2XX [MK-2690) | 30X (MK-46X1) | 35X (MK-47X1) | 60X (MK-G68X1) | 652 (MK-6911) | 80X [MK-8BX1)
Part Number Size A G E E E
' | 3 [17e] 413116 5-1/16 11-5/16 13-11/16
VK9313.xkx.4.p | 374" | 358 | 1-7/8 51/8 5318 11-5/8 14
VKA-9313-XXX-4.P | 1" |4-5/8|2-1/4 5-3/8 5-5/8 1-7/8 14-1/4
VK-9323-XXX-4-P 11,1 /4" | 4-5/8 | 2-3/4 5-3/8 5-5/8 11-7/8 14-1/4
VKASa23-XXCAF o a1 378 12-5/8 15
2" |6-1/8|37/8 12-5/8 15
2-1/2"| 8-1/2 | 5-3/8 15-5/8 20-3/4
3 |9-1/2 6378 16-1/4 21
VK-9313-XXX-5-
ugfgé?ﬁixﬁ_;fp 4" [11-172|8-1/2 16-7/8 21-5/8
5 | 13 |83/ 24-1/2
6" | 14 [9-3/4 25-1/2
2127 9 | 7 17-1/8
vk-93z3 005 p |10 18 18
VK4-9323-XXX-5.p | 4" | 12 | 10 21
5 | 13 [10-12 21-1/2
6" [14-1/8]11-1/8 22-1/8
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TABLE 5. Flow Pattern

Stem Up [SU) (Normal Pasilion) Stem Down [SD)
flusly ek ooy Flow Type Flow Glosed Porl Flow Closed Port
\V8-9313-0-4-p Mixing B 1o AB A Ao AB B
vB-9323-04-P Diverling B lo AB A BloA AB
VB-9313-0-5-P Mixing B lo AB A Alo AB B
VB-9323-0-5-P Diverting Clol U GloU L

American Standard 125 Ib. Cast Iron Pipe Flanges

%

2 5 1
oy i '
'_| ! D 4_[ l Length of Ma

n

hine Bolt

Flange Detail Dimensions in Inches
Nominal Flanges Orilling Bolling Lenglh of
Pipe Flange Flange Diameter of Diameler of Number Diameler Machine
Size Diameter Thickness Bolt Clrcle Balt Holes of of Bolts
A B D E Bolts Bolts F
2-1/2 7 11/16 5-1/2 3/4 4 518 2-1/2
3 7-1/2 314 6 3/4 4 5/8 2-1/2
4 9 15/16 7-1/2 . 3/4 8 58 3
5 10 15118 8-112 718 8 3/4 3
6 11 1 9-1/2 718 8 3/4 3-1/4

Dimensions in Inches ~ NOTE: Allow 3 inches clearance above aclualor for removal.

P

5-9/16
4 2

—12-7/8— o
= 10-1/2 —

- e -
\)I(;NS-EXX-d-P VK-9313-3XX-4-P VK4, yxﬁw-asx-mp
VK-9323-2XX-4-P VK-9323-3XX-4-P VK4, VK-9323-35X-4-P

\,VK4 VK- 9313 6XX-4-P
VK4, VK-9323-6XX-4-P

i = 1 .,;.‘
437478 \E I 4-3/4° §
Deep - E Deep 1

See Flange

See Flange
Detail Table

Delail Table

VK4, VK-9313-6XX-5-P VK4, VK-9323-6XX-5-P

TABLE 6. Fluid Temperature Versus iﬁ:‘T_';J_r @172 ~ 4)

Ambient Temperature VK4-9313-8xX-5-p ' -L 1| (s lgs.‘)

TEMPERATURES °F (°C) el '
Acluators All i
Maximum Ambient 220° (104°)

Resultant Fluid 250° (121°) S e
VB-9313-0-5-P Maximum Fluid 300° (149°) J J
V8-9323-0-5-P Resullant Ambienl 100° (38°) : [, ___ﬂ c
VB-9313.0-4-P Maximum Fluid 281° (138°) See Flange » FF L
VB-9323-0-4-P | Resultant Ambient 160° (71°) o gk e e
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L HOODS AND ATB BOXES - GENERAL
} SWITCH ON HCOD OPENS DAMPER O HOOD AND SETS BOX TO HIGHER MINIHUM
1 CFM TO HEET EXHAUST REQUIREMENTS. EXHAUST BOXES (BB} OPEPATE TO KEBP

70 ROOH AT REGATIVE PRESSURE.
’T 3
oa?)r'frga/ HOODS_AND ATS_BOXES _ROOM 1332 “CONTROL _TYPE D
{Ax5/L732) ) WHEH HOODS ARE OFF ROOM THERMOSTAT MODULATES IN SEQUENCE THE HORMALLY
T e OPEH 1OT WATER VALVE AFD ATB BOX FROM MINIMUM TO MAXIMUM CFM. WHEN
i X L Fo EQ Bat @ D BOTH HOODS ARE ON ATB BOX POSTIONS TO K CPR THAT IS MIGHER THAY ROOH .
rt E} o ® AEQUIREMENTS . #1 HOOD AND 2 HOOD HAVE DIFFERENT AIR REQUIREMENTS.
+ d ! WHEN ONZ HOOD 1S ON, ATB BOX POSITIONS TO MINIMUM FOR HOOD SELECTED,
= K t YUICH IS LESS THAR ROOM REQUIRMENTS. ROOM THERMOSTAT HODULATES ATB
. E BETWEEN HOOD HINTHUH AND ROOM MAXIMUM REQUIRED.
|
) Pl y 4
3 z z - sl -
+ 5 " “ e TK-s00t R OPEN HOT WATER VALVE AND ATB BOX FROM MINIMUM 70 MAXIMUK CFM. VHEN
1 - F 3y Fa . Yav 3-7d g BOTH HOODS ARE ON ATA POSITIONS TO MAXIMUM CFM SETTING, WHICH IS EQUAL
Lrgin ' y F’ TO MAXIMUM RCOM REQUIREMENTS. HI 100D AND #2 HOOD HAVE DIFFERENT
o | e AIR REQUIRMENTS. WHEN ON2 HOOD IS ON ATB POSITIONS TO MINEIMUM FOR HOOD

Lied TEP SELECTED, WHICH IS LESS THAN MAXIMUM ROOM REUIREMENTS, RCOM
VAKX S1e 42 THERMOSTAT MODULATES ATB BETWEER HOOD MINIMUM AMD ROOH MAXIMUM

i i
B TK-100f Y E £ REQUIRED,
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RoTH Hooos" g § AT R E; £ X pfAcssT Box £
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e
——

VA G319-Fos-o-2
I Ve aegu

HOQE RMD ATB BOXES ROOMS 412 & 416 "CONTROEL TYPE B- (2 100BS)
WHER HDODS ARE OFF ROOH THERMOSTAT MOTULATES iH SEQUENCE THE HORMALLY

“rloop” Loy
HOOD AND ATB BOX ROOM 114 “CONTROL TYPE F" {2 HOODS)

VHIEN BOODS ARE OFF ROOM THEMNOGSTAT MODULATES IR SEQUENCE THE NORMALLY
OPEN HOT WATER VALVE AND ATE BOX FROM MINIMUM TO MAXIMUM CFM,
WHEN BOTH HOODS ARE ON ATB POSITIONS TO MAXIMUM CFM REQUIRED, WHICH IS
Hoop H1 GREATER THAN ROGH REQUIREMENTS, #I HOOD AND #2H0OD HAVE EQUAL AIR
g0 REQUIREMENTS . WHEN EYTHER HOOD IS OX ATB ROSITIONS O REQUIRED
@ ’ M, 7O GEA MINIMUM, WHICH IS LESS THAN MAXIHUM ROOM REQUIREMENTS, ROOH THERMOSTAT
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GENERAL NOYES AND EQUIPMENT SCHEDULE

PART }O, BDESCRIPTION

10 MK4-3121 DAMPFR ACTHATORS |
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AM-E13 CRANY, ARM
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AM-132

B

CONNECTOR

TH-401
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TC-514 10W LIMIT THERMOSTAT

TKS-4014
) PR5-2011

DUCT_SENSOR
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AKE-UNYT
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F
2

A2 RKS-1G01 RECEIVER oon"r%gkg,gg

4 ~ . I vha,

1

2

NEEDLE VALVE

A¥-10401

SWITCHING RELAY '~~~

2 T TAK-3060%

LINITING RELAY .
1 _AK-S03al

SAITCHING RELAY

AFS5-9044 0-100 P GAUGE

2 AKS-9052 1-3* GAUGE

27 AL-362 0-30%8 GAUGE

4 AYS-9091 _ = -

1o PC-110 PR SHITCH

cyzp-11 Z-POSITION SWITCH

CYZP-347 RORMALLY CLOSED SHWITCH

P-127-2-4%/P-100-4 RELAY

EYZP-504-2 LAMP

EYZp-721 SOCKET

EYZP-722-1 RED LENS

YR4-9213-801-5-17 37 2-WAY N.0. HEAT VAIVE

VK4-9213-801-5-14 4% 2-WAY N.0. HEAT VA
VE4-9223-813-5-15 5° 2-WAY H.e, 0OOL VALVE

VK4-9223-813-5-16 6" 2-wWAY N,C. COOL VALVE
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SEQUENCE OF OPERATION FOR U OF K GLUCK EQUIRE RESEARCH

LEXINGTON, KENTUCKY

WORTH AND SOUTH VAV SYSTEMS (VAYV 1 A&.iD 2)

WHEMN SAPETY DEVICES ARE IN NORMAL STATE, SMOKE DETECTORS, LOW
LIXIT, NIGH STATIC, UNIT CAN BE _ . ‘.:: STARTED BY AN OH/OFP
SHITCH LOCATER CN THE FRONT OF LOCAL CONTROL PANEL, RESPECTIV
RETURN AIR PANS, HOOD PANS AND EXHAUST FANS WILL OPERATE WIEN
SUPPLY FANS ARE STARTED., MINIHUM OUTDOOR AIR DAMPER WILL OMEN,
WHEN OUTDOOR AIR IS BELOM &5  MANIHUM OUTDOOR AIR DAMPER,
RETURN AIR DAMPER AND EXNHAUST AXR DAMPER WILL BE CONTROLLED
IN SEQUEHCE WITH THE KORMALLY CLOSED CHALLED HWATER VALVE TO . .
HAIRTAIN A DISCHARGE TEMPERATURE OF 5%°F. WHEH OUTDOOR ATR 5
IS ABOVE 65°F, THE MAXIHUM OUTDOOR AIR, RETURH AIR AND EXHAIB
AIR DAMPERS WILL BE AT A MINIMUM POSITION, CHILLED WATER VALVE
WILL MAINTAIN DISCHARQE TEMPERATURE, A NORMALLY OPEN PREMEAT
VALVE WILL DE QONTROLLED BY A SENSOR IN THE PREHEAT COIL DIS-
CHARGE, SET 70 HMAINTAIN 55°F, VALVE WILL BE CLOSED WHEN FPAN
15 SHUTDOWH, A LOW LIHIT THERMOSTAT SET AT 55 F, MOUNTED
IHN THE MIXED AJR WILL PREVENT MIXED ATR TEMPERATURE BELOW 55 F,
THE HEAT RECOVERY PUMP WILL RUR If PAH IS OPERATING AND QUIDOGR
AIR TENPERATURE IS BELOW 55°F, [ADJUSTABLE), OR ABOVE 80°F,
(ADJUSTABLE}. A SEPERATE ADJUSTABLE STATIC IIIGH LIHIT IS
PROVIDED TO STOP SUPPLY FAN. A MANUAL RESET GUTTOR IS PROVIDED
TO RESET SYSTEM, A STATIC PRESSURE COHTROLLER OPERATES NIE
INLET VAHES OF THE SUPPLY AND RETURN FANS.
LAB EXHAUST FANS EPO AND EFl4
EXBAUST PANS ARE STARTED WIHER VAV SYSTEMS ARE STARTED, EYMAUST
FAN DAMPER OPERS ARD STATIC PRESSURE CONTROLLER SENDS SIGHAL
TO FAH SPEED CONTROLLER TO MAINTAIN NEGATIVE STATIC,

HOOD ENIAUST FARS EF10 AND EF15

HOOD EXIIAUST FANS WILL OPERATE ONLY IF VAV SYSTEM 1S ON AND
OHE OR MORE HOODS ARE OPEN, EXHAUST FAN DAMPFER OPEHS STATIC
PRESSUAE CONTROLLER SENDS SIGHAL 10 FAN SPEED CONTROLLER TO
CHAIHTAIN A NEGATIVE STATIC,
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GENERAL HOTES AND EQUIPMINT SCHEOULE

PeSE PL«‘E)() Prmi o A VAU pPaae L

: oTY PART 1O, DESCRIPTION
H l“ Xy TC-5141 LOW LIMIT THERMOSTAT
. 2 mﬁi; 21 DAMPER ACTUATOR
O Of-30— ;—o——@—-ﬂﬂ e £ 2 A= CRANK ARH
oot ks X /+ — >
A e : o A M.c. i 2 AM-13 CONNECTOR
. 4 AL -GBS ol RANGE Io-Fp* TK-A012w/RT-208 BULB STAT W, TH
: 3 . AL Srarres ad RA MO Pt A - VE-9733+353-4- 1" §,c, J-WAY (UOL VALVE
B 24. i YX=0313-351-4-4 L H.0. 3-WAY_HEAT VALVE
i — TK-1G01 RDOM STAT
O pese b f HARKTIHE #90501, OVERRIDE TIMER
) Tz AK-30405 TIRITING RELAY
W 2 T /(—7'( 2 AT-532-222-1-01 RESTRICTOR TEE
) ® 1 a_‘J}/_@L TH-29:2 « T ' ; T 15 PE SWITCH
e ] X A WAL 20B. v £ AL-110 EP_SWITCH
e N | f | A h-3I21 sl { VA PRI E - o )} P-310-1-0 TIHE CLOCK
5,\.. My (p# BTAERS) { - PEXOM E— ‘Riﬂﬁé‘ - t —,7—3————'1—57-———— 3 P=127-2-4w/P-100-4 RELAY
L L ) TONCLAN Pt Nekid { ) o) AcTING ) 2 L Crzp-26a SHITCH
Arotrnr PEs X E. £ 20 z A 200 VG228 35848 weo AneLr AE-63L LOCAL: CONTROL PABL
ACROSEANL A7 FAN /8T Froog 4 —] iopiyr 3Py 74 Iz 1 1 TK-2012w/AT-208 BULB STAT w/MOUNTING KIT
By £c k E-ibrerL ! T 1 PC-101 FLOH SWITCH
120vAC Pcy 2{"’” >
oo be-ser b S A SEQUENCE OF OPERATION FOR U OF K GLUCK EQUINE RESFARCH
— B E LEXIHGTON, KENTUCKY
H

,’G) @ @ @) & 5 (Q @) b AIR HANDLING UNIT #1 AUDITORIUM ROOM #110

M AUTO-OFF-UNOCCUPIED SWITCH IS LOCATED ON FRONWT OF LOCAL

. o CONTROL PANEL IH STROAGE ROOM #1108, WHEN THE SWITCH I8
I OFF POSITION AIR PANDLING UNIT REMAINS OFF. AUTO
i R POSITION ALLOWS CLGCK T0 TURN AIR HANDLING UNET ON AND OFF.
: 1 UNOCCUPIED POSITION ALLOWS RIGHT THERMOSTAT T0 CYCLE FAN
. - AT A REDUCED TEMPERATURE, OVERHIDE TIMER OPERATES I THE
. AUTO-CN-UNGCCUPIED POSITION, OUTDOOR AIR DAMPERS ARE CLOSED
PPy : ) DURING UNQCCUPIED CYCLES,
= ) DURING OCCUPIED CYCLE OUTDOOR AIR WILL BF OPEN TO MINIMUM
@Jﬁ o —+ WHEH GUTROOR ATR TEMPERATURE IS DELOW 65°, A ROOH THERMOSTAT
e £ PPF ~ WILL CONTROL IN SEQUENCE A 3-WAY HOT WATER VALVE AND OPERATE

Ai-tto ; !

¥ teprd QUTDOOR AIA AND RETURH AIR DAMPERS THROUGH A LOW LINIT

\ THERMOSTAT SET AT 55°, IN THE MILED AIR TO_MAINTAIN SPACE
AT 532-222 40/ TEMPERATURE, WHEN OUTIDOGR AIR IS ADOVE 65° ROOH THERMOSTAT
WILL COWTROL THE 3-WAY HOT WATER VALVE AND HORMALLY CLOSEDD
CHILLED WATER VALVE IN SEQUENCE AND OUTDOOR AIR WILL BE

ha a3
1 ya AT A MINIMUN.
i

/ i EXHAUST FAN EFHZ0 WILL RUN ON LOW SPEED WHEN SYSTEH IS
AUNNING AND I#f QCCUPIED MODE, FAN WILL SHIFT TO HIGH SPEED
WIIER OUTBOOR AIR IS 100% OPEH, MANUAL RESET LOW

y TEMPERATURE THFERMOSTAT SET AT 38, IN MIXED AIR AND SHOKE
DETECTORS WILL STOP FANS,
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GENERAL NOTES AND EQUIPMENT SCHEDULE
. ' ’ o7y PART MO. DESCRIPTION
s .o . 1 K-222-7-00-4 AIR COMPRESSOR
13 FURNAS S7ABLGBF ALTERHATOR
-+ 1 HANKINSON 1302-3 FILTER
. . u e fus T RANKINSON 8010 DBRYER
fu&:m_ A . s okt 120V Ae Ol Fe, 1 NEGIW DRATN TEAE
B £ 24808 fu el es - +Bource AL-327 —100F_CRUE
H . 1 Pe-rio M--t?a RESSURE REGUEATOR
» AL-417 AFETY VALVE
z 85 Sw o BET B+ 4 AL-362 0-30% GAUGE
! 7 CLIPFPARD P17V D A%’A’fm i TE5-8033w/AT-207 SENSORW/RELL
; : TEL e CAHT TES-2011 SENSOR
AOTE
' ! TR s onl AL Sk 4 PC-110 p7E SWITCH
: : flaticcl e Ak 3 L AKS-9063 40-240 GAUGE
i AKS-8061 ~40-1¢0 GAUGE
1 i PTAPA-~ F W i -
; ' RKS - 3002 RECEIVER CONTHOLLER
: ‘ pariiaE | STAKTER CLIPPARD MIV-3 SWITCH
i CoMTACTS TR-1003 FOOY THERMOSTAT
! (By OTHERS) Z AL-LID EF SWITCH
H f 1 _ AK-40605 LIMITING RELAY
i 2 “MR-3i21 TAMPER_ACTUATOR
| r2ov 2 AH-113 CRANE,_ARH
i Ehp BAOVE _g AH-12% ROD
: FREA BTALTEL AH-137 TONNEC TOR
' T STROMBERG . TERTACTOR W/ ENCIOSURE
i [£2+ FOK-01-W-10
| e 1 TK- 201 2w/AT-208 BULE STATW/POUNTING FAT
i =12 L ! 5 Ta-1101 ROOM THERFOSTAT
: 1 1 AT-532-222-1-01 RESTRICTOR TEE
i AL-its
- ) ' Al-32 1 i
: - o B0k i 3 T SEQUENCE OF OPERATION FOR i OF K GLUCK EQUINE RESEACH
) Comparsseo Air Seunce ) I P A4-302 4 B M| TR 20/t wAT 208 a aF T oToN. erery
- - - R P . 4 2 A o
E“'f L& K‘ - e OO .-*. 204 Dljélhfﬂiaf
EMGLO {2 2R2-7-00 d € ’ 45 il PRIMARY HOT WATER CONTROL
SEHEL BoGAL Fgan ope A ’R,., . PRIMARY HOT WATER PUMPS ARE CONTROLLED FROM ON/OFF SWITCH.
AL AT- 532-21%-/-0F OUTDOOR AIR AND HOT WATER SENSOR RESET THE RECEIVER CONTROLLER.
A os i , 1/3 AND 2/3 CAPACITY VALVES MODULATE 70 CONTROL TEMPERATURE
e . 4
OF HOT WATER ACCORDING TO SCHEBULE WHEM FUMPS ARE OH, WHEN
O PUMPS ARE OFF STEAM VALVES WILL CLOSE.
Datd 2.4
rME-3727 UNLIT HEATERS 141, 242, NORTH AND SOUTH PENTHOUSES
(Kf - QRI3 Ll A2 VKA - Q243 -0} 42 o . ROOM THERMOSTAT WILL CYCLE BLOWER TO MAINTAIN TEMPERURE,
27 Y3CAR 2" Rfa o Dy 5 0.4,
¥ 212" s <Az COMBIMATION STARTER e
Bt2ed 3-g¢ cor D-b T PrRYrY AIR HANDLIHG UHIT #4 “000° “A" BASEMENT
£ Kt Coo AN ON/OFF SWITCH LOCATED BY ROOM THERMOSTAT WELL START THE
I P’Zif £ed ue SYSTEM. ROOM THERMOSTAT WILL MODULATE THE OUTDOOR AIR AND
M. 2.0. € e Pero 2 bl RETURN AIR DAMPERS. A LOW LIMIT SET AT 55°F, WILL PREVENT
-—HR) G @) Fc2 LOWER TEMPERATURE BY OVERRIDING MINIMUM POSITIONER AND ROOM
o OAra 3
i fa?iv Slisar 7O Srheree & & ii::’;‘rf"’ - Pe-ro THERMOSTAT EF19, B, AND ADDED FAN WILL BE STARTED WHEX AIR
CLnVERTL Purtr 36 — -
T£%-8033 [0 o5 | w5203 OT WATER TRLL A7 POWER PAVEL MAHDLING UNIT #4 1S5 STARTED,
skl wiAT- 207 |} 7 | == HO © TA’I-PZO/.E . o START 2
P S P55 EXHALST FANS
derey Hoy wATER RESET ) E£19 (RA.001 nvEW £58)
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HGO [} MNOT /4/.57’,4(.4525 GEINERAL HOYES AND [QUIPMENT SCHEOQULE

I 1PC PERCHLORIC Fusmir Heoo r/r!S OWN EXHAUST FAL Roomt ! JoOZ 324 328, 44’-0 3G, 4’—#0 £ LA, 448, #50 g : oTY PART %0, DESCRIPTION
FR
. ATE b 17 T2 B8 so, 27 £5, 62, 28, &3 ” k- 100t S
(v o7r/eR 8) : (A AK-51632 HIGEST OF 2 PRESS,
1¢ CLIPPARD HIV-3 SHITCH

: BY OTHE, i HK-2420 DANMPER ACTUATGR
o ( ) ' Ao AHZ}13 CIANK_ARM

-
Cocat ol ro9 S
A7 A ’ i — e 2 7L/‘7Lf‘/“>' px- 2420 e ﬁ:iig ;g}?lmcma
I /o9, ATB +1 oply I {77y, ord) I AK=50613 REVERS 1NG REINT .
Lo I ATH 58 VK-9313-301-4-7 I-WAY 4" HEAT VAINE
* TO TLRN ON 1 -11 E/P SHWITCH
e T/ 4 Zen Md. i Hoop SAN e 3
By & 7wans) , TR 242 Cas i me 2 Pc-rto PE SweTeH
oo | Hr 2fie | ri;l'_: by ® P N LB 1042 AP SwiTCH
1
e — e/ AL O Rl PV ,
@ FEF massisien @)
Cresnsa 149 o4ty (B orHERS) @“‘E ™
¥,
HZP [ i 3) | A orF SEQUENCE OF OPERATION FOR GLUCK EQUINE RESEARCH
—_ e — — | Swe , LEXINGTON, KEHTUCKY
AX-5r632 | CLPPARD MTY-3 '
. T Py NFTY. oF 1) HOODS AND ATB_POXES - GENERAL
vt EONTROL 188 SWETCHL ON HOOD OPENS BAMPER ON HOOD AND SETS BOX TO ILIGHER MINEMUM CFM TO MEET
S VK Q313-200 42 @__ M, “Hooo” . (81 o7uert) [Aaf foz, ATEBAAG ) EXMAUST REQUIREMENTS. EXHAUST BOXES (ES) OPERATE TO KEEP ROCM AT A NEGATIVE PRESSGF
ARTHII el T % Lo L £AS
- y OFF 4 i M é’g,’*z,(;;';‘g@ (&Y or BOODS AND ATB DOXES ROOMS 109 AND 114C "CONTROL TYPE A" £ 3%0d
/2' 3-7 5_"V_ o - &) e FHEN HOOD IS OFF ROOM THERMOSTAT MODULATES 1IN SEQUENCE THE BORMALLY OPEH EHOT WATER
CLIPPARS MTV-3 ! e 1 VALVE AND ATB DOX FROM MINIMUM TO MAXIMUM CFM. WHEN HOOD IS ON ATB BOX POSITIONS
e CoNTROLLEX o || TO THE REQUIRED MINIMUM CFM ARD ROOM THERMOSTAT CONTROLS HEAT VALVE, IKICD AND
‘ g Roo AT MUl MAXIMUM CCOR REQUIREMENTS ARE THE SAME CFM.
4 T My Teir]on
Rtttz gon C—@ ® #? f 70 e HOODS_ABD ATO_POXES ROOMS 1224, 312, 344, 4.J%#0A "CONTROL TYPE [1°
' As T £5 oA rpa WHEN U0OD IS OFF ROOM THERMOSTAT MODULATES IN SEQUEHCE TIE NORMALLY OPEN HOT WATER
E ] VALVE ARD ATD BOX FFOM MINIMUM TO MAXIMUM CFM, WHEN HOOD IS ON ATH DOX FOSITIONS
‘ : : m (TS Itee mag TO THE REQUIRED MINTMUM CFH. THERMOSTAT CONTROLS HEAT VALVE, HOODS LN THIS
. S " : [ GROUP HAVE A HIGUHER CFH RLQUIREHEN'[S THAN THE ROOM., PE£ Sw# rc;.l Tw /S oA
Tome A /—/ooo FEC I e nex p}.mu.st,, EXHAUST FAN 0N A78 39 § @5
g O L I oco FAN HOODS_AND ATB BOXES ROOMS 302, 324, 328, 340, 346, 440, 444, 448, & 450 & 118
YK-93[3-20¢-4-2 e CONTROL TYPE_"Cr_
(J'REQ‘/"?’D) e WHEH HOOD IS OFF ROOM THERMOSTAT MODULATES IN SEQUEHCE THE HORMALLY OPEH HOT WATER
MNOTES! /2’ 3'1“ @_@ VALVE AND ATB BOX PROM HINIMUM TO MAXIMUM CFM, WHEN HOGOD IS ON ATR PBOX POSITICHS
: * ] + TO THE REGQUIRED MINIMUM CFM, HOODS IN THIS GROUP HAVE A LOWER CFM REQUIREMEHT
L HOOD REQUUREMENTS ARE SArE A4S FOOM Co0t REPLIREAMEAN TS, -l ,1{: v W THAN THE ROOM.
{ ! s ALy o ATa ONLY
7, ! [ POOM THERMOSTAT SEQUENCES ATD AND VALVE TO MAINTAIN TEMPERATURE.
Fed ' ;—ng YALVE [
A | PrPAks [:5] HOODS AND ATB 80X RODM 402 ATB #49 CONTROL TYPE _Cl
"o . ' : DA M E fL‘-v " FEN HOOD 15 OFF ROGM TIIERMOSTAT HODULATES IH SEQUENCE THE NORMALLY OPEN 1IOT MATER
— I /_/ Lesr TYyPE CIF VALVE AND ATE BOX FROH HINIMUM TO HAXIHUM CFM. WHEN ELECTRIC FAH IR HOOD IS TURNFD
- —];PE C oon Arx N-S OH AN BPF SWETCH IN UNET IS ACTUATED AND OPENS DAMPER IN CUTLET OF HOOD AND CAUISES
— "7{‘/71‘ ” CHANGED (I Repurrep) EB BOK TO OPERATE AT A DEIFFERENT MINIMUM TO MAXIMUM CFH,
ATH ‘ ! (1= Repuened) S/3v/87 {GENERAL MOTES; i -
{BYy OTHERS) HC, NOTES! , HOOD SWITCHES SELECT CPM CONTROLLERS BY USE OF SWITCHING, RELAYS AND CHANGING SIGMALS
f ROOM COOL REQUIREMEMNTS ARE GREATER Tridnd Hoop RELMREIENTS, {m HIGHES‘[‘ OR EOWEST SELECTOR RELAYS, _ | — . : .
O w1 jLIA 312 344, | MES gind 2, DET BOTH AsaX. THE LA, :
Arg o 89 3F 45 7] nea ro Terans cor F. SE7 EACH Mid A5 REGQUIIRED FOR 7TH!S TYFE,
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ROOM # WAV CFH #1 BOOD O #2 noop ON ATB MIM, | ATB MAX. oD Cdare #/ - | T )
BOOD # ;1 OR 8 FROM COSRR, EXHAUST EXRAUST 2B CEM | EB TO . CPM. CFM * POSITION EB # HOOK -UP TYPE t OOMMENTS
14 HD H 1lsT. +72 ~720 ~12 VAV +720 HOQD OH ATE 1 TYPE A .
:n.ma FLR, +72 0 -432 RET +360 A | ACOD OFF H EB 1 MAX OOOL = HOOD ON L
Hl,2 +72 Q9 =792 720 ¢ BOOD OFF C
#16&#18HD s +152 -1080 -1080 0 LAB +2008 BOTH HOODS O | ATd K2 ™EE T
% HD 15T, +152 ~-1080 1} {0 EXH +9287\ N HOOD OX B 12 2 HOOD
HD FER. +152 ~1080 1] -372 Mas1300 HOOD OH ¢ EB .
114 Hl.3 +152 ) 1} -442 290 He | -0 HIOD OFF H MAA ©0O0O0L & HOOD ON ATBDIFE
+152 2] ] -1452 -+ 1aupe” - e — —
s +100 ~1080 SEPARATE 0 LAB +980 HOOD O TR
R, 114C 1sT,FLR +100 0 PERCHLORIC {'—250 EXH +150 H oy ] AOOD OFP H EB 56 :ﬁ;{og% 100D OB
M1,2 +100 0 BOOD FAM -10B0 M 4980 € 0P _OFP C
s 1ST. +70 -1080 [ LAB +1010 HOOD OR ATH AT TEE
RM,122A PLR. +70 0 (-395 X1 1325 H v\“ o HOOD grr g EB 8% MAX €00L < HOOD
Ul +7 0 ~72¢ 1650 C BOOD OFF
H 2 +1gu ~720 -B28 |, +1408 HOOD ON © ATE 17 TYFE ¢ 1_HOOD
RH, 102 3RD, FLR| 4140 -720 o EXH 4580  *7] HOOD OH H EB 17 MAX COOL > HODP OM
Hl1.5 +140 1} <-54o +400 Hw ] UoOD OFF B
* +140 -1548 [ +1408 C BOOD OFF ¢
N 3RD, €65 91140 ISOTOPE 0 LAB ~1075 BOGD ON RTB 39 TYPE B I T00 AIR QTYS, CHANGED
RM. 312 FLR. 165 0 INTERGAL (-170 EXH -105 B .| HOQD OFF H EBR 19 HAX COOL < HOOD s/22/87
M1,5 465 ) PARLHI PILT ~780 % +715 C HOOB OFF €
; N +176 =720 {-1232 r +1776° C ROCD OH € KT8 72 TYPE & I WD
RH. 324 +176 -720 0 LAB +544 &7 HOOD ON H EB 72 KA COOE > HOOD ON
+176 o <-539 EXH +363 ] HBOOD OFF H
Ml.s +176 . -1952 [* +1776 BOOD OFF €
5 +168 ? 20 { -X124 [» +1676 HEOD 6 € KTE 35 YeE C T TO0D . ED
RH. 328 +168 -720 0 LAB +552 < " HOOD O 2 EB 35 HAX CDOL "> HOOD OR /13/81
+168 0 -506 EXH +338 o] ' HOOD OFF H
Hl1.6 +168 0 -1844 [ +1676 BOGD OFF €
s +120 ~720 ~1080 o . LAB 1680 BOTH BOOD ON ATH B4 TYPE D 2 BOODS
. +k20 -720 0 <o EXH +E00 ] #1 POOD OH H EB 84
+120 -720 o -600 [ +1200 #;. HOOD ON C
+120 0 -1p80 0 +960 #2 BOOD OX H
M. 332 +120 0 -1080 ~240 s 1200 #2 HO0D OX C
+120 o] [\] -400 +2B0 - ] 1 HOODS QFF B
-132 341200 BAODS OFF €
: gu.s I’ifﬁ 9?20 2 —5?00 1AB [# +1136 HOODS ON C ATE 50 PR ¢ I 100D TASLE TOF HOOD
RM. 340 #1314 -720 0 XA 1606 <] RCODS OX H EB 50 1L MAX 2 MIN DELETED 5/22/87
+114 -246 #1312 RBCDD OFF H
ML, 6 +114 ~125¢ > +1136 HOOD OFF €
3 ¥56 -9B0 [} | #.X:] 904 P HOOD U TIPE D 1 H00D
RM. 344 +56 0 -224 FXH +168 ] HOOD OFF M
. ~616 ho 4560 HODD OFF C
ls“l & :gge ?960 -422 LAB | - +1256 HOOD O C ATE 27T TIFE € 1 HOOD
RM. 346 +126 -960 1] EXH 1834 4] HOOD ON H EB 27 1 HMAX 2 MENW
126 0 {uzss +270€__ ] HOQD OFF H
HL,6 126 0 -1382 i I +1256 HOOD QFF C
-
LARGE HOOD DELETED {1200}
. ) 5/22/87
RM, £12 +180 o ~720 {o +540 e | #2 HOOD ON H #2 SMALL HOOD
+180 1] -720 -1200 B 41740 #2 HOOD ON C TYPE E
£180 Q 0 {-620 +440 w1} HOOD OFF H
B Mi,7 #1800 Q 0 ~1920 _ _ e +1740 HOOD OFF C -
‘ 5/22/81
RM. 416 +180 o ~720 +540 o ] #2 FOOD ON H 42 SMALL HOOD
+180 0 -720 ~1200 e 1740 #2 100D ON € TYPE B
+180 0 [ -620 +540q | HOOD OFF H
-192 > +1740 HOOD OFF C
e 150 o5 - AR FIE00 0D OH T ATE &5 TTFE T HGO0D DELETED
M. 440 +150 -1200 [ jovia:] £1050 o7 AOOD OH H EB 45 1 BAX 2 MIN 5/22/8%
150 Q ~-512 +362 A HOOD OFF H CONTROLS LEFT? IN PLACE
M1,8 +150 1] -1650 +1500 NC0D OFF €
150 ~lz00 ~450 LAB [ 71500 TG00 OH C ATH b7 TYPE T
+150 ~1200 o ExXH +1050 47 HOOD O H EB 62 L MAX 2 MIN 5/22/87
RY, 444 +150 4] 4—401 iZSl*____ N HOOD OFF H MAX COOL > RGOD ON CONTROLS LEFT IN PLACE
- -1 +1500 HOOD GFF ¢
P5“1'8 ﬁgg ?1200 —5230 EAB : +HO0 BOOD CH € ATE 70 TYPE T ) RGoD DELETED
+160 -1200 o EXH +1040 = HOOD OH H EB 28 1 MAX 2 MIN s/2z/81
RM. 448 +180 0 { -4kl +251 = ] HOOD OFF H MAYX ODOL > HOOD OR CONTROLS LEFT IN PLACE
H1,1 +160 0 -1760 +1600 1HOOD OFF €
5 ¥150 ~1700 ~450 EAS 34500 HOCD ON € SfE 83 TYPE © HOOD DELETED
+150 -l200 o EXH +1050 <} HOOD O u“ EB 63 }wr‘axmgl‘mtx) 00D 08 5/22/67
RM. 450 +150 Q -429 +279 L HOOD OFF
M1,8 +150 0 { -1650 5 1500 HOOD OFF € CONTROLS LEFT 1N PIACE
S ¥91 ~TIDY 0 1AB +1014 £X FAN ON H&C EF #11 FAN IN PENTHOUSE .. .
+91 0 -1105 X | #1014 EX FAN OFF C ATB 54 TYPE A
RM, 3408 +91 0 -223 +132 ] EX PAN OFF H
MI. 6
H +242 -960 -1690#2| 1AB |_» #2408 HOOD OH ¢ ATB 14 TYPE C
+242 -960 ° e +718 -+ HOOD ON H
RH. 318 +242 0 ~-605 #1 +363v | HOOP OFF H
HI,5 +242 0 ~2650 [-e #2409 HOOR OFF €
H +300 ~400 110082 [~ +1200 HOOD OR C ATB 49 TYPE Cl
RN, 402 +300 -400 -332 +432 ¢ HOOD ON H
+100 0 -732 4432~ | HODD OFF H
MI.7 +100 o ~150041 > +1200 HOOD OFF €
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GINIZAL HOTES AND EQUIPMENT SCHIDULE

Ty PART RO, DESCRIPTIOR

1 TC-5141 LOW LIMIT THERMOSTAT
1 VKa-9313-652-4-10 15" 3-WAY HEAT VALVE
- THS + 4014w /AT 208 DISCH, SENSORW/MOURTING KIT
? MK-d42 RAMPER ACTUATOR

7 AM-113 CRANK ARM

i AN-125 ROD

7 AM-132 CONNECTOR

1 AE-631 10CAL CONTROL PAEL
T AL-TID BP SWITCHl

1 cyzp-11 SWITCH
'3 PCc-110 PE SWITCIH

1 RES-1001 RECEIVER CONTROLLER
[ 7 AL-3C7 -30%_GAUGE

T ARS-5044 0-100" GAUGE

H AK-50301 SWITCQIING RELAY

5 AK-51832 HIGHEST OF 6 PRESSURE
I AK-51632 HIGHEST OF 2 PRESSURE
I AR~ 4040L SRITCHIR

HOUNTED OH PANEL PACE

A

SEQUENCE OF OQPERATION FOR U OF R GLUCK EQUINE RESEARCH
LERIRGTON, KERTUCKY

AIR HANDLIRG UNLT #3 LARGE AWIMAYL QUARTERS BUILDING "B"

EXHAUST FAN EF#4 LOCATED 1N SOUTH PENTHOUSE IN “A" BUILDING
WILL BE STARTED WHEM ON/OFF SWITCH IS IN THE ON POSITION.
QUTDOGR AIR DAMPER WILL BE 100% OPEM. A SENSOR IN THE IXNWALST
AIR WILL CONTROEL THE RORMALLY OPEN 3-WAY HEOT WATER VALVE.

WHEN OUTDOOR AIR IS BELOW SO FPACE DPAMPERS ARE QPEH TO THE

HEAT BEMCHANGER HX-2 AND AIR HANDLIIG UNIT #3 FAN RUNS ON HIGH
SPEED, WHEN QUTDOOR AIR IS ABOVE 50 HX-2 IS BY-PASSED AND
AIR HANLDING UNIT #3 FAN RUNS OH LOW SPEED, SMOKE DETECTION

IN TAE SUPPLY AND EXHAUST AIR AND LOW LIMIT SET AT 38 1IN

THE DISCHARGE OF AIR HANDLIKRG UNIT #3 WILL STOP AIR BANDLIKG

DIHO M UBA
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GIMERAL HOTES ARD EGUIPMENT SCHEDULE

aTy PART %O, DESCRIPTION

2 AL-362 0-10# GAUGE

3 Tc-114 RRCM _THERMOSTAT

5 AL-1 EP_SWIiCH

S HK-3121 DAMPER ACTUATOR

15 AN~ 113 CRANK ARM

14 AM-125 ROD

15 A-132 CONRECTQR

1 BA-4Q5 DAMPER_ACTUATUB.

4 TK-1001 ROOM_THERMOSTAT

1 RKS-100/ T RECEIVER COA ‘£
Fi 7K -8 0T WAL DD TRAAS S 1 T TER il ALY &
/ AT 2o WIS L

k] YK-931)-201-4-2 5" 3.WAY VALNE

1 VK-9283~302-4-4 . .} K" 2-wAY WVALNE
1 VK~9223-20)-4-2 5" 2-¥AY VALVE

Fl VK-9223-203-4-4 &7 FIEAY VALVE

X pc-1i0 B/E SWITCH

4 MK-4421° DAMPER ACTUATOR

4 PP-3013 PRESSURE CONTROL

1 AT-532-222-1-01 RESTRICTOR TEE

SEQUENCE OF OPERATION FOR U OF X GLUCK EQUINE RESEARCH
LEXINGTON, KENTUCKY

MECIANICAL ROOH VENTILATION MORTH AND SOUTH PEHTHQUSES BUILDING “g“
EOOH TUERFMGSTAF WILL CYCLE FAN AND OPEH OUTDOOA AIR LOUVER DR
TEMPERATURE RISE.

FAN_COIL_UNIT {FCU-1} BOOM _QC4/005 BASEMENT

ROGH THERMOSTAT MODULATES A NORMALLY OPER J-WAY HEATING VALVE AND NORMALLY

CLOSED CHILLED WATER VALVE IN SEQUENCE TO BAINTAIN SPACE TEMPERATURE,
OUTDOOR AIR DAMPER QPERS WHEN FAR IS ENERGIZED BY MANUAL ON/OFF SWITCH,

EXHAUST SYSTEM RQOM Q02 EF#l8 FLECTRIC ROOM
ELECTRIC RCOM THERMOSTAT WILL CYCLE EF#1B DRD OPEN OUTDOOR AIR LOUVER LEO

STEAM/HOT WATER BOOSTER HEAT COH ;ROL

A REVEASE ACTING THERMOSTAT {180 } WILL MODULATE A NORMALLY CLOSED STEAH
VALYE TO HATNTAIN TEMPERATURE.

STERILE TRANSFORMER GUHICLE CONTROL_{ROOM 446)

FHEN CURICLE FAN 1S EHERGIZED SUPPLY DAAPER Wil OFEAL

STAIRWELL FAN COIL NORTH AND SOUTH

ROOK THERMOSTAT MODULATES NORMALLY CLOSED CHILLED WATER ON UPPER FAN COIL
UHIT AND RORMALLY QFEN 3-WAY HOT WATER VALVE ON LOWER FAN COIL URIT TO
MAIKTAIN TEHPERATURE,

LOUISVILLE BRARCH FAH COILS
165) WATTERSON TRAIL

JEFFERSONTOWH, KY 40299
1-502-2A7-5003

HOT WATER
HEATERS

EXHAUST FANS
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GEHIRAL HOTES ANP IQUIPMINT SCHIDULE

oy ! PART WO, DESCRIPTIOR
: MO L T¢-5141 LOW LIMIT THERM(E TAT
{ [ : T BvPass R EXHAdsT 1 VRA-9223-603-5-22 25~ N.€, COOL VALVE
I THE-401 40/AT-208 DISCH. SENSOR w HOUNTING KIT
B TKS-2031w/AT-208 SENSOR_W/MOUNTING BIT
T T - , - . T L 7 HR-442) TAKFER_ACTUATOR
; I MHCC PDE MECH Rofis/ B TudE PEHLD, Paoal3 l A BereDraig ¥ " : o3 by HE EXHAGST k] ANC1T3 CRANK A30%
1 Lo Mol oUTH P : “ . + Gt c FACE T BOD
. DFARTER JONTELL TRANESFORMES v v“;ﬁié‘: l i 5: j_— Ed W Bl I ; ;Ly-lig CORNECTOR
X2 ——IAA )'e) (o7t PrndloesnE ) e i » 2 HFS 2033 HURTHITY CONTROLLER
! fZov ! PEHLD ; | T Drid e e “x. EXHAuST 3 VE-93L3-301~4-4 L~ 3-wAY REAT VALVE
| e o § 3 VK-9331-201-4-2 £ 3WAY EAT VALVE
| . Bt OTHERS ! 9 TR-J001 ROOM _THERMOS TAT
| = o . 1 s | | 1 . . T FP-ToLd DIFFERENTIAL PRESSURE
. Dat s i S S X O. A4 1 SC-110 SONALERT ALARM
: e STpEES Vach D223 2l f S 5t ] ¢ FaceE ’ ,A 1 AK 40401 SWITCHING RELAY
Satac L s . | i V¥3-9213-351-4-9 14" 1.0, 2-WAY VALVE
7 Ana o At d zyze . . | :
. @ FE-r0 8 1 ! AE-631 LOCAL CONTROL PAHEL -
i ' TS EO0DI wAT-ZER (& RECwRED, 1 CYZP-13% SWITCH
| ofes — - | R N B s FC-110 FE BWITCH
P 0 @*{& & B e e 1 AK-51632 HIGEST OF 2 PRESSURE
T : H L2 - a | A 'y 1 1 AK-51542 LOWEST OF 2 PRESSURE
BV E.q. PobT 4 L ] 7es ? At s oy A XD A il RK5-100} RECEIVER CONTROLLER
PR ' N et - AR @ A" BLOG T C S FALE 3 RKS-5001 RECEIVER CONTROLLER
fevrc# ) ME. ] SesrRLy L~ - 532.222-5-01 R_TE
4 4 1 A2 — 4 2 AT-532-222-1-0 RESTRICTOR TEE
. e . Eauarda 214 o) } q 7 AKG-OQ81L 10-50% RELATIVE HUMIDITY
| : | i ) n AK~50301 SWITCHING RELAY
——T B 7 ] & Y4 @) - P @ @ @) S — @ AL-382 0-30# GAUGE
— ! 7! - 3 y ¥ < 1 AKS-906% I -40-160° TEMPERATURE |
f | 1 N AKS-9034 i 0°-290° TEMPERATURE
| Aiaor ] AL-110 | EP RELAYS
i - T i . _ . | REVERSING RELAY
Vel
77 Lr—
S~ v A rmounTeD on panen Face
Ad-stC - 4O~ /60° = T Ax- Jodo)
[ t— « b +
h Agt 0z | & e T ser 1= SEQUEKCE OF OPERATION FOR U OF K GLUCK EQUINE RESEARCH
. 14 | S LEXIRGTON, KENTUCKY
¥ M *—@ @w—ﬂ« 4t i
Ly MNE - + .. a3 . ; @ 7
| Ac-3621 = ARD ~iogs N .
oy : o-30d 7 e T o —vennt OQ] 7okt I iy | FE
| Resas FETAG RECLRED i An-iesé C @ e AIR FANDLING U217 #2 SHMALL ANIMAL LAB BUILDING "B~ {LOCATED IN S0UTH PENTIOUSE
o E— h /5 ek s
i pt AT W _.(,;-,;; ; H s sor ® A* BUILDING)
SALIOITY o
AKX D28 u L. P a——— d + - FXAUST FAN EF83 ARD INFECTED ANIMAL ROOH 153 EXIAUST FANS6 WELL BE STARTED Waly
i G By ] Ae-dbs, o & T = g OH/OFF SWITCH yOR ALR HANDLIEG IRIET #2 IS IN TME ON POSITION OUTOCOR ATR DAMPER
o= FORA : PR . | des3ez FOR AIR RANDLING URIT #2 WILL BE 100 % OPEN. THE SEHSOE IN FAN DLSCHARGE WILE
A 1 \ 3 5
- L : , @ 7R L (1 e-see CONTROL THE PRENEAT COil FOR 45°F, . R A SENSOR IN THE FAX
N e * 7R M i s M 7 - | Oy S DISCHARGE AND ROQM HUMIDISTAT WiLL CONTROL THE NORMALLY CLOSED CHILLED YATER VALVE
H 2 =T |=" AL Tt AXHX k + 1, TO MAISTAIN A 55° DISCHARGE OR LOWER HUMIDITY SPACE CONDITIONS, WHEN QUTDOOR AR
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