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e:,, General Instructions ~---... ,....__...,,~ 

P~eu atic Room 
T ermostats 

-1001, 1101, 
1201, 1301, 1601 

DEVICE INFORMATION 

Identification 

Thermostats of th is family may be easily identified by 
referr ing 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 t he week of the year and the last two 
representing the year). 

These thermostats are used for proportional co ntrol of 
pneumatical ly actuated valves, dampers and similar devices 
in heating, venti lating 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 coi l 
spring are coded M & B. The M (Black) designates the 
supply main and the B (White) designates the controlled 
branch line. 

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

INSTALLATION 

Requirements 

Locate the thermostat where it wi ll 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 amb ient temperature is 1 so°F. 

Figure 1. Mounting T hermostat to AT-507 M ortar Joint F itting 

LITH O IN U.S.A. 

The thermostat fitting is availab le for either flush or surface 
mou nting. 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 wal ls. The 
AT-507 is for flush mounting in masonry walls. Note: No 
fitting is avai lable for use for flu sh mounting in masonry 
walls when using the TK-1601, an e lectrical box is used for 
this application (Figure 2). 

F igure 2. Mounting Thermostat to Electrical Box 

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

F-1 5571 



PERFORMANCE 

Dial Range 
Part Number Description and Action* (F) 

TK- 1001 
Heating 

DA 

TK- 1101 
RA 

Cooling 

Heating-Cooling 
TK-1201 DA - 20 psig 55.85 

RA - 15 psig 

Tl(-1301 
Day-N ight 

DA 

Night - 20 psig T K-1601 Day - 15 psig 

• Direct acting: Increases o utput pressure on temperature rise 
Reverse acting: Decreases ou tput pressure on temperatu re r ise 

Air Consumption: .008 scim for sizing air compressor 
(exception: .024 for TK-1 601 ). 

Supply in Pressure: See Performance table. 

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

Air Connection: 5/32 plastic tubing. 

Manual 
Lever 

Manual 
Lever 

Application of TK-1301 and TK-1601 

TK-1601 

To U.V. '"-----• Branch Controls 

Day 0 Psi - Manual O Psi 

- Night 20 Psi 
~L-----.;i,.....~-------~ 
I-

TK-1201 
TK-1001 
TK-1101 

Ml-----' 

Figure 4 

Procedure 

FAN 

P.E. 0-20 Psi 
TK-1601 
16-18 Psi 
TK-1301 

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 
whi le 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. 

Factory Setpoint Supply Air 
Setting Pressure 

(F ) Throttling Range (psig) 

15 or 20 

Adjustable 
2-10F 0 /10 psi 15 - RA* 

75 20- DA* 

Factory Set 
4F0 / 10 psi 

15 - Day 
20 - Night 

3. If the thermostat tubing is too long for easy coil ing in 
the wall box, it can be cut to length. Cut the tubing at 
a 45° angle, for ease in inserting the tubing into the 
"O" ring seal. Be sure that the coil spring is cut flush 
with the tub ing. 

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 
install ing a thermostat to an electrical switch box (Figure 2) 
in a masonry wall, proceed as follows: 

1. Attach the moun ting plate to the switch box with the 
two fl athead 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 
firm ly on to the fittings. 

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

See Figure 5 for connect ion to field tubing. 



1 /4" Plastic Tube 

5/32" Tube From 
Thermostat 

APNT-101-1 
Adaptor 
1 /4" Plastic to 
5/32" Plastic 

~ 
\ 

1/4" Copper 
Tubing 

\ 

1 /4" Solder 
Coupling 

APNT-127-2 

5/32" Tube From 
Thermostat 

Figure 5 

1 /4" Copper to 
5/32" Plastic or 
3/ 16" Copper to 
5/32" Plastic 

To mount a thermostat on a ft.T-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. Pu ll 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 vert ical. 

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. Fas ten the thermostat to the mount ing plate with 
Allen screws provided, and tighten even ly. 

CHECKOUT 

After installing the thermostat, verify proper operation as 
follows: 

1. To check the nozzle and/or restriction, turn the 
setpoint dial to 85°F. If the thermostat is direct acting, 
the output pressure wi ll drop. If the thermostat is 

reverse acting, the output pressure will rise. Turn the 
setpoint dial to 55°. If the thermostat is direct acting, 
the output pressure should rise. If the thermostat is 
reverse acting, the output pressure wil il l 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 O 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 fai ls 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 circu it. 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 comb ination controls the pressure to 
the pilot diaphragm of the pneumatic re lay. 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 pi lot 
diaphragm as fo llows: 

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 t he 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 ba lance the force exerted by the bimetal. 
This action provides a linear relationship between tempera­
ture at the bimetal and branch line pressure. 

A red uction in pressure on the pilot diaphragm allows the 
diaphragm to move away from contact with the bleed valve 
seat (1 4). 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 ou t to atmosphere through 
exhaust port (1 5). This reduces the force in the feedback 
chamber until it is balanced by the reduced bimetal force. 



(20) Throttling R ange 
Spring H inge Adjustmen t (12) Feedback L ever "A" 
/ 

Plunger 

Filter 

""-contro l Branch Co n nection 
(6) Main Valve Filter 

Plug Spri ng 

( 16) 

Figure 6 

At that point the pi lot 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 bi metal bracket. On TK-1201, one bi metal is direct 
acting and the other is reverse acting. On the TK-1301 a nd 
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. Whe n 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 at 4F0 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 

control led. 

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 th is temperature. 

3. With 15 psig suppl ied 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 t hrough 5 
unti l 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 

Figure 7 

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



xxxxxxxxxx xx xxxxxxxxxxxxxxxxxxx 
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 

x the setpoint dial if required. X 
xxxxxxxxxxxxxxxxxxxxxxxxxxxxxxx 

1. Remove 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 contro lled 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. 

Figure 8 

Direct Acting 
Bimetal 

Reverse Acting 
Bi metal 

Figure 9 

1. Insert the blade of the tool or screwdriver between the 
switchover plunger and the switchover lever shown in 
Figure 8. The top {18} bi metal 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 cali bration 
screw clockwise if the contro ll ed 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. Manual ly 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 
shou ld be replaced. 
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4J!Jia General Instructions ~----·-----~ 
TK-2001, ~ 12, TK-2201, 
TK-3001, TK-3201 , TK-4001, 

~12, TK-4212, TK-4212-201, 
Pneumatic Bulb Thermostats 

For proportional temperature 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. 

B 
To Main 

M 

To Controlled 
Device Air Connections: Post with barb for 1 /4" 0.0. 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). TK-2000, 3000, 4000 except TK-4212-201 

Air Capacity for Sizing Air Mains: 36 SCIM (1 0 ml/s)@ 15 
psig (103 kPa), 50 SCIM (14 ml/s)@ 20 psig (138 kPa). Options: None. 

Accessories: Dimensions: 4-5/8" (117 mm) high x 2-1 /8" (54 mm) wide x 
1-5/8"(41 mm)deep. AT-208 Duct mounting kit 

Tool-95 Pneumatic calibration tool kit 

Part Description Max. Safe 

Number and Action• Bulb Temp. 
psi (kPa) °F (°C) 

TK-2001 

TK-3001 Heating 
DA" 

TK-4001 140 (60) 

TK-2201 Heating-
Cooling 

TK-3201 
20 (138) DA 

/ 15 (103) RA 

/ TK-2012 
i Heating 

✓TK-4012 DA*' 

Heating-

TK-4212 Cooling 
20 (138) DA 230 (110) 
15(103)RA 

Heating-
Cooling 

TK-4212-201 Low Limitt 
20 (138) DA 
Full Output 

15 (103) 

' Direct Acting (DA) - Increase output pressure on temp. rise. 
Reverse Acting (RA) - Decrease output pressure on temp. rise . 

.. Field changeable to reverse acting. 

Bulb Style 
Dimensions In 
Inches (mm) 

Straight 
7 /32 X 14 (6 X 356) 

Coiled 
1 X 5 (25 X 127) 

Averaging 
1 /8 X 48 (3 X 1.2 m) 

Straight 
7 /32 X 14 (6 X 356) 

Coiled 
1 X 5 (25 X 127) 

Straight 
3/16 X 11-1 /4 (5 X 286) 

Averaging 
3/32 X 54 (2 X 1.4 m) 

Averaging 
3/32 X 54 (2 X 1.4 m) 

Averaging 
3/32 X 54 (2 X 1.4 m) 

tAt 20 psi (138 kPa) unit can bleed down a branch line from a controlling thermostat. 
At 15 psi (103 kPa) unit is inoperative. i.e .• passes controlling thermostat signal. 

LITHO IN U.SA 3-84 

Control 
Throttling Dlal Range 

Range 
°F (°C) 

Dial Adjustable 
Marked 2-10°F (1 -6°C)/ 
Cooler- 1 O psi (69 kPa) 
Warmer Factory Set 
60-90 4°F (2°C)/ 

(15-32) 10 psi (69 kPa) 

Dial Adjustable 
Marked 5-25°F (3-14 °C)/ 
Cooler- 10 psi (69 kPa) 
Warmer Factory Set 
30-90 10°F (6°C)/ 

(- 1 to 32) 1 O psi (69 kPa) 

Supply Air 
Pressure 

psig (kPa) 

15 (103) 

15 (103) RA* 
Cooling 

20 (138) DA' 
Heating 

15 (103) 

15 (103) RA' 
Cooling 

20 (138) DA' 
Heating 

15 (103) 
Full Output 

20 (138) DA* 
Heating 

F-12585-5 
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~1 Dimensions in inches ( ) mm 

~13/4 (70) .~ 

3 Ft. (914) 1/2(13lJ_~~~~~~~ T~ 1~©1\4 (6;)) CDia. 

Capillary r~ t - l~l\· Q 
I ' 7 /32 (6) Dia. 2-3/8 ' 4 ~ 1-11 /16 (43) Holes [5] (60) 3/4 (19) , -

I ' 1 (§) I 7/8 
'-+-------+---- T -H 1--(22) 

~ 1-5/8 -j 
(41) 

1-5116 (33) - h (25)1---

Direct Mounting 
Dimension 

Bracket Mounting 
Dimension 

Figure 1. Mounting Dimensions 

INSTALLATION 

Locating 

The thermostat can be mounted in any position. However, it is 
most common to mount the thermostat with the setpoint adjust­
ing shaft on top. The adjusting mechamism is in the thermostat 
on the side opposite from the setpoint knob shaft. This area 
should be readily accessible so that the thermostat can be 
serviced easily. Locate the bulb in the return air intake in a 
position where it will sense representative air temperatures. 

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 
knob, positioned so that the pointer indicates the cooler (CCW) 
position on the scale. Rotate 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" 0.0. 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 

..,- Duct Thermal Bulb \ 

,-,.-----'n'---1:3 ,-\ ~ 
~ -

I~ 
'\ 
1 /4" (6 mm) Hard 
Copper Tube 

20" (500 mm) Min. Length 

AT-208 

--Duct 

Figure 2. Mounting TK-2000 Series Bulb 

Note: An access panel may 
be required to allow for tying 

__. Duct bulb to copper after it is 
installed in the duct. 

AT-208 

...-Duct 

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). 

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

3. Tighten tension nut carefully unt il it is snug. 

--------CAUTION --------
00 NOT overtighten as this will ruin nut. 

4. Calibrate per instructions shown below. 

Direct Acting 
Calibration Screw 

(Requires .048" Bristol Throttling Range 
Adjustment 

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 throttling range 
adjustment pivot in 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 lo 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. 

Calibrate 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 thermostat should be 
15 psig (1 03 kPa). 

Reverse Acting 
Calibration 

Direct Acting 
Calibration 

Fitting 
(B) 

Figure 5. 

One Temperature Thermostats 

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
stat 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 cal ibrating screw and adjust the 
screw to obtain 8 psig (55 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 
setpoint 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 on ly 
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. Set the dial knob on the lhermsotat to the bulb temperature 
selling and observe the branch line control air pressure. 
This pressure should be 8 psig ±1 psi (55 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. Adjust the regulator in the main line to 15 psig (103 kPa). At 
this supply pressure the temperature 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 to 
obtain a 8 psig (55 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 lo 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, repeat 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 Heating-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. 

A T-529 Restrictor Kit 

Item Description Quantity 
No. in Kit 

1 Filter 2 

2 Restrictor Gasket 1 

3 Restrict or 1 

4 Restrictor Gasket 1 

5 Air Connector 1 

6 Screws 2 Figure 6. 

3 

(, 

/\\\ 
2 4 5 6 

Figure 7. AT-208 Duct Mounting Kit 

F-12585-5 BK 

To calibrate apply 20 psig (138 kPa) to the main and full branch 
pressure from the primary control ler to the branch connection 
of the TK-4212-201. Then cal ibrate as a single temperature 
D.A. thermostat. 

MAINTENANCE 

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

FIELD REPAIR 

Repair is not recommended except for replacement of restric­
tor assembly. 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. 

Dimensions in 
inches ( ) mm 

_j_ 

1/~ 
, \'-'} l.--1 (25) 

Flapper Lever 

------1 (25 ) 
j

1/~ ~3) 

Figure 8. Bulb Mount:ng Hole Arrangement 
for Drilling Ductwork 
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if9' General Instructions ~---·-.....,,,~ 
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. 

CONSTRUCTION 

A proportional control, relay type of pneumatic instrument 
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). 

Air Capacity The maximum air requirement for sizing air 
mains is 16 standard cubic inches per minute. 

Air Connections Manifold - 1 /8" FNPT. 

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

t Factory 
Part Action Throttling Bulb Scale Setpoint 
No. Range Style OF Setting 
./ OF 

, J'K-6024 Adjustable Straight 
DA* 3-35°F 

Tf -8024 Per 10 psi Avg. -20 

1)tK-6124 Change. 
to 50 

Straight +240 . RA* Factory 
TK-8124 Set 5°F. Avg. 

' Direcl-Acting (DA): Increases output pressure on lemperature rise. 
Reverse-Aeling (RA): Decreases oulpul pressure on lemperature rise. 

tAs shipped -20 to 120°F, reverse side of dial 100 to 240° F 

OPTIONS 

None 

ACCESSORIES 

AL-362 
AT-201 

AT-203 

AT-206 
AT-208 
AT-209 
AT-211 
AT-539 

Stem mounted back connected 0-30 psi gauge 
3/8" x9-1/2" with 3/4" MNPT copper well 
(requires AT-209) 
3/8" x9-1/2" with 3/4" MNPT stainless well 
(requires AT-209) 
3/8" X 4-1 /2" with 1 /2" MN PT copper bulb well 
Bulb duct mounting kit 
Bulb mounting kit for use with AT-201 or AT-203 
Outside bulb shield 
Pilot pressure kit 

5-13/16 

TK~~ 
TK-8024, 8124 

Pneumatic 
Bulb Thermostats 

Figure 1. 

9/16 

Front View 4-3/16 

(j) -----+-~ 
~ 2-3/8 

Side View 3-5/8 

~J 
4 --- -1 

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 Mtg. 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 

AT-206 Copper Bulb Well 1 /2" 1/2" Dia. OD 
MNPT 4-1/2" Long 

AT-209t Bulb Mounting Kit 3/4" Length 
MNPT of Bulb 

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

Bulb Well Installation Limitations 

Straight Pipe Mounting 

~ (;-~ - ----- , 
Tee Mounting Tee Mounling 

NOTE: Angle Musi Not Allow 
End of Well to Contact 
Sideol Pipe 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 

Instal l AT-206 bulb wel l 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. 

Bulb Support 

l 

Packing 

AT-206 
Bulb Bulb Well 

:::·L-:~~~~--> ll 
Preferred 

Liquid Flow 

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

Instal l 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. 

Adaptor (From AT-209 Kit) 

l 
or Bulb Well Optional 
3/4" NPT Bulb Bulb Well 

::::-----_--- ----~:, lJ 

DUCT: TK-8X24 

Preferred 
Liquid Flow 

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

..-- Duct 

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. 

Duct 

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. 
Hole in Duct 



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 fi rst loosening 
the cover screw. Squeeze sl ightly 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. 

4. 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 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 sl iding 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. 

0 

35°F 

25°F 
15°F 
10°F 
5°F 
3°F 

Throttling Range 
Adjustment Slider 

Restriction 
Location 

Throttling Range 
Adjustment Slider 

Setpoint Dial ----- "' 
(-20 to 120°F on 
one side, 100 to 240°F 
on other side} 

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.) 

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 
unti l 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 throttl ing 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 temperature, 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-acting (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 

Setpoint 
Indicator 

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

Optional AL-362 
Gauges Shown 

Figure 2. 

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

3. Rotate the dial to this temperature. 

4. Turn the setpoint calibration screw (see Figure 6} until a 
branch pressure of 8 psig ± 1 psi is 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. 

5. 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 thermostats. 
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). 

2. 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 thrott ling 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 Th rottling Range 
Adjustment above. 

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

Barber-Colman CompanLJ 
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Rod and Tube and Remote Bulb 
Transmitters 

DEVICE INFORMATION 

These transmitters are used with Barber-Colman RKS 
receiver-controllers for control of ai r 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 bottom with the unit in a vertical 
position. 

PERFORMANCE 

TKS-~ 4017, 
8014,IK)33,9014,9017 

Transmitters 

0 

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 e lement and attach 
transmitter to bracket with screws provided. 

AT-201 Copper 
AT-203 Stainless Steel 

Well 

Flow- / 
Pipe Tee 

Figure 1 

CAUTION 

TKS-8014 
TKS-8033 
Transmitter 

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. 

Max. Safe Temp. Output Signal 
Device P~No. 

Straight Bulb li;rl<~2031 
Averaging Bulb lvl'KS-4014 

Averaging Bulb TKS-4017 

Rod & Tube T~-8014 

Rod & Tube l,ifKS-8033 

Rod & Tube TKS-9014 

Rod & Tube TKS-9017 

DA = Direct-Acting 

LITHO IN U.S.A. 4-84 

Action 
DA 

DA 

DA 

DA 

DA 

DA 

DA 

Mounting At Element Range (Non-Adjustable) (psig) 
Wall or Duct 93°C (2000F) -40to ?1°c (-40to 1600F) 3- 15 

Duct 14goc (3000F) -18 to 38°C (0 to 1000F) 3-15 
Duct 14goc (3000F) 1 o to 66°C (50 to 1500F) 3-15 

Immersion 14goc (3000F) - 18 to 38°C (0 to 1000F) 3-15 
Immersion 14goc (3000F) 4 to 116°c ( 40 to 2400F) 3-15 

Duct 14goc (3000 F) -18to 38°C (Oto 1000F) 3- 15 
Duct 14goc (30(JlF) 10 to 660C (50 to 15(JlF) 3-15 

F-1 4240-6 



AIR DUCT MOUNTING (Figu~e 2): Drill th ree holes in 
the duct and fasten the t ransmitter to the duct with 
two screws provided. Use Figure 2 as a template. 

Note: Locate transmitter as fa r from the fan as 
possible. 

7/16" Diameter 
Hole 1 /8" Diameter 
/ (2 Required) 

1-3/32 

-------+ 2-3/16 ----~ 
Typical Units 

TKS-8014, 8033, 9014, 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 

•----"Ilk--- 7 /8" Diameter Hole 
for Cork 

Figure 3. Installing Averaging Bulb Through Duct 
(See Figure 4) 

1 /8" Diameter Hole 
(2 Required) , 

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

Duct 

I 

1 /4" Hard Drawn 
Copper Tube 

AT-208 

Capillary 

Note: 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 

7 /8" Diameter Hole 

1 " 

1 /8" Diameter Hole 
(2 Required) 
If AT-208 is 
used as shown 
in Figure 6 

\ 
T 
I 

1" -~ 

Typlcal 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-21 1) 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. 

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. 

18 Psig 
Main 

RKS 
Receiver­
Controller 

,~ 200 Ft. Max. --., 

Transmitter TKS 

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 bu ilt-in restrictor 
from the receiver-controller input. 

18 Psig 
Main _________ , , ___ ____ 

I I 

See Note2 

RKS 
Receiver­
Controller 

Transmitter 

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

Figure9 

TKS 

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

TKS 

18 Psig 
Main 

AKS 
Receiver 

.0075 
Restrict o r J 

.._,__ __ 1000 Ft. --------l, 
Max . 

TKS Transmitter 

Figure 10 

AKS 
Receiver 
Gauge 

200 Ft. 
Max. 

)C]r------ 18 Psig 
.0075 
Restrictor 

Main 

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. 

Typical Connection of SYZE-12875-1 
to check transmitter with remote 
restrictor 

Main 

0 °0 
[@Jo@] @]o[@J 

.0075 
Restrictor 

1---------- ..... / 
To 
Actuator 

See Note 2 

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. 

SYZE-12875-1 
Calibration 
Box 

Receiver­
Controller 

TKS Transmitter 

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

Figure 12 

0 0 TKS Secondary 

Primary 
Transmitter l@I WW l@I SYZE-12875-1 eJ eJ Calibration 

~=====:1------1...--------' Box 

RKS 2 1 

Receiver­
Controller 

F-14240-6 BK 

Typical Connection of SYZE-12875-1 
to check transmitter and calibrate 
receiver-controller with restriction in 
receiver-controller. 

Figure 13 

Transmitter 
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"I/ID General Instructions 
,...__-·----

~ 01, TA-1102 
Two Position 

Electric Room Thermostat 

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

n 
5 4 

Night Depression Resistor 
(Certain Models) 

Common 

R makes on 
temp. drop 

, ... 

4-3 8" 

2-3/ 4"--•--1' 
---t:'s1s" 

/ , 

(, //Ill/ !II) 

~t 

Control* Full Load Locked Non- Inductive PIiot 
N. Dlal Amps Rotor Amps Amps Duty 

Range 24/120 Vac 240 Vac 24/120 Vac 240 Vac 120 Vac 240 Vac 277 Vac VA 

.lh-1101 
55-85°F 68@ 

( 13-29°C) 24 Vac 
7.2 3.6 43.2 2 1.6 7.5 7.5 7.0 340 @ 

TA-1102 
45-75°F 120/240 
(7-23°C} Vac 

'Unils marked in bolh °F and °C, dial slop pins included to limit control range. 

Bimetal operated snap action SPST switch with heavy duty 
contacts. Coded screw terminals. Differential 2° F maximum. 
Units have plastic 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-10 1 
AT-104 
AT- 136 
AT-504 
AT-505 
AT-546 
AT-602 
AT-603 

Lock cover kit 
Dial stop pins (NOTE: pins includecl with each unit) 
Title plates (day, night, heat, cool) 
Plaster hole cover kit (small) 
Surface mounting base 
Auxiliary mounting plate 
Selector switch sub-base DP4T 
Selector switch sub-base one DP4T. one DPDT 

AT-1103 Wire guard 
AT- 1104 Cast aluminum guard 
AT-1 105 Plastic guard 
A T- 11 55 Plastic guard 
AT-1165 Plastic guard 
Tool 11 Calibration wrench 
Tool 13 Contact burnishing tool 

LITHO IN U.S A 

OPTIONS 

Add "dash-number" (-XXX) suffix 1o base part number for 
clesired option. 

• Standard -400 -401 

-402 -403 -404 

-601 10° F night depression 1 20V Standard Covert 
- 602 10° F night depression 24V Standard Covert 
- 603 10° F nigh! depression 240V Standard Covert 

t Normally, night depression is controlled by a cenl rally 
located time clock such as AE-17 4 or AE-178, or by selector 
swil ch sub-bases (AT-602 or AT-603). 

F-9961-7 



INSTALLATION 

Requirements 

Locate 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 l1eat or cold, such as lamps, motors, sunlight or 
concealed ducts or pipes. The thermostat is cfesigned 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 type 
terminals. Make all connections in accordance with the 
job wiring diagram and in compliance with national and 
local electrical codes. Class I wiring is required unless all 
circuits to contacts are powered from a Class 11 source. 

4. Hook thermostat on top of mounting plate ancl swing down 
into place. 

5. Tighten thermostat mounting screw. 

Plate Mounting 
Screl'ls(2) ....... 

1 

l Rounded Tab Up 

9> / Mounting Plate 

Mounting Screw 

CHECKOUT 

After installing a thermostat, make an initial cl1eck of the 
switching action. Verify the switch action by listening to and 
watching the switcl1 contacts, using a voltmeter between the 
proper sides of t11e switcl1. or observing the controlled device. 

1. Run the setpoint dial to a temperature al)ove ambient. 
T11is should cause the thermostat to switch, calling for 
heat. 

2. Turn the setpoint dial setting down gradually. The switch 
should break contact. 

Calibration 

Al l thermostats are calibrated at the factory and normally will 
not require any such attention. However, if recalibration is 
necessary for any reason, proceed as fol lows: 

1. Disconnect power to thermostat. 

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

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

F-9961 · 7 BK 

Detcnt 
Insulator Magnet 

0 
Calibration 
Screw 

Birnetal 
Element 

Figure 1 

,, 
l l 'j Contact y Cover 

I 

' 
I • 
I 

Contact 
Blade 

Adjusting 
Dial 

Optional 
Night 
Depression 
Resistor 

Do not breathe on the thermostat or handle excessively 
as t11is wi ll affect the accuracy of the final calibration. 

4. If contact blade is made to the left (R) contact, use a 
3/16-inch open encl 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. 

6. 

7. 

If con ta ct is not made to the left, turn the calibration screw 
slowly clockwise until element makes to the R contact. 
Then turn screw very slowly counterclockwise unti l blade 
just breaks contact. Tl1ermostat is now properly calibrated. 

Replace contact cover insulator and thermostat cover. 

Restore power to thermostat. 

8. Recheck calibration about 30 minutes later to be sure 
heat from handling did not result in erroneous setting. 

MAINTENANCE 

Open areas at bottom and around base of thermostat should 
be kept clean and free from obstructions to allow proper flow of 
air. If switch contacts need cleaning, this may be done wit11 a 
TOOL-1 3 contact burnisl1ing tool. 

REPAIR 

Field repair of the thermostat is not recommended. If the sys­
tem is not operating correctly and tt1e reasbn is traced to the 
thermostat. it should be replaced. 

Barber-Ca/man CampanLJ 
ENVIRONMENTAL CONTROLS DIVISION 

1

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

LITHO IN U.S.A. 
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Heavy Duty Befom Thermostat 
vl'C-114 

Electric Heat Room Thermostat 
TA-121 

DEVICE INFORMATION 
TA-121, Electric 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 
Parl Switch Dial 
No. Action Range• Differential 

DPST 
. s•c (1 °FJ 

10-30°c Thermally 
TA-121 Snap 

(50- 86°F) 1.7°C (3°F) 
Aeling 

Mechanically 

• Scale marked m both degrees F and degrees C. 
Positive off position on dial. 

Amps 

120 240 277 
Vee Vac Vac 

22 22 18 

TC-114, Heavy Duty Room Thermostat, has SPOT 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 l oad Locked 

Control Amps Rotor Amps 

p;}.' Switch Dial 120 240 120 240 
N. Action Range Differential Vac Vee Vac Vac 

,llc., 14 
SPOT 

1.1 °C (2°F) 
10-30°c Heating 

Snap 
(50-86°F) 1.7°C (3°F) 

9.8 8 58.8 48 
Aeling Cooling 

• Scale marked in bolh 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 ci rculation of air which 
represents the average temperature of the controlled 
space. Do not locate the thermostat near sou rces of heat or 
cold, such as lamps, motors, sunlight or concealed ducts or 
pipes. The thermostat is designed for service in any nor­
mally encountered human environment. 

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 thermostat 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. 

LO 

'O 1SPOi?S ~ 
fij~ i:.;'f r 1'y 

--
TA-121 

• 
/ 

i,lC·114 

Red ~---- To Power Supply 

Swilch makes ON 
drop in temperature 

....._B_la_c_k ___ ___,_ To Electric Heater 

Figure 1. TA-121 

Black----. 

Orange (Common)-----­

Red makes ON temperature drop 

Figure 2. TC-11 4 

0 ]mm ~ 

=====:::'..l1 2·1 
~ 70 mm (2-3/4 • 1-~I 29mm~ 

[1 · 1/8"] 

Mounting 
® Centers 

83 mm 
(3-9/32" ] 

® LJ 

L19mm 
(3/4"] 

Figure 3. Mounting Dimensions 

F-1 7059 



Checkout 

After installing the thermostat, make an initial check of the 
switching action by observing the controlled device. 

1. Move the setpoint dial lo 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 setting the setpoinl 
dial al 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, ii should be replaced. 

Barber-Colman Companq 
CONTROLS DIVISION 
1300 Rock Street, Rockford, Illinois, USA., 61101 

LITHO IN U.S.A. 



&f. General Instructions ~----._. _ __,,.,, 

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 a 1 to 1-1 /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 SPOT switch per stage. Large color coded terminals. Set­
point adjustment dial plate is marked in °Fon 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. Remote 
bulbs are suitable for immersion, 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. 

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

Electrical Rating: All Units Except TC-4115* 

Switch Rating (50/60 Hz) 24V 

Full Load Amps 9.8 

Locked Rotor Amps 58.8 

Pilot Duty VA 60 

Non-Inductive Amps (Resistive) -

Single Stage 22 

Two Stage 16 

• TC-4115 tor Sys I em 8000 and dry circuit swilching. 
Electrical Rating: 1.0 amp al 24 Vac: .25 amp al 24 Vdc. 

LITHO IN U.S.A. 10-83 

120V 

9.8 

58.8 

360 

-
22 

16 

240V 

8.0 

48.0 

360 

-

22 

8.0 

• 

TC-4100 Series 
TC-4200 Series 

Bulb Thermostats 
Return Air Thermostats 

Typical Single Bulb 
(Single or Two SI age) 

Typical Dual Bulb 
(Single or Two Slage) 

Typical Air Bulb 
(Single or Two Slage) 

F-18895-1 



Performance and Selection Table 

Setpoint Dualt Dimensions Dillerentlal Maximum Case 
Part 

Type 
N~r 

Adjustment Bulb Capillary Factory Sale Bulb Ambient 
Range Ratio (Copper) Bulb (Copper) Set Adjustable Temperature Temperature 

J A C-4111 6' 
- 40 IO 120°F 170°F 

TC-4111 -020 20' 

TC-4112 100 to 260°F 310°F 

Single Stage 6' 
TC-4115" 3/8 X 4" 3°F 3 to 16° F -40 to 150°F 

Single Bulb -40 to I 20°F 170°F 
TC-4121 - 10' 
TC-4I22 100 to 260°F Armored 

310°F 

TC-4123 190 to 350°F 400° F 

Indoor Outdoor Total of indoor 

Single Stage 1:1-1 /2 30' 
and outdoor 

Dual Bulb 
TC-4151 70 lo 120°F .. Each Bulb 

3/8 X 4" 3/8X5-1/2" 3°F 1.5Io10°F temperatures - 40 to 150°F 
must nol exceed 

TC-4152 1:1 3/8 X 4" 3 / 8 X 4" 3 lo 16° F 280°F 

One Stage TC-4166 50 to 90°F None 
Coiled 2° F Fixed 

- 40 10 145°F -40 to 150°F 
Air Bulb 2·1 /2x2" Safe Bulb Range 

TC-4211 6' Per Stage 
- 40 to t 20°F Fixed 170°F 

Two Stage TC-4221 - 40 to 150° F 
10' 3/8 X 4" 3°F Between 

Single Bulb TC-4222 100 to 260°F Armored Stages 
310° f 

TC-4223 190 to 350° F 2 to 10° F 400° F 

Indoor Outdoor Per Stage 
Fixed Total or indoor 

Two Stage 1 ·1 -112 30' Between 
and outdoor 

Dual Bulb 
TC-4251 70 to 120°F .. Each Bulb 

3/8 X 5-1/2" 3/8 X 4" 3°F Stages 
temperatures - 40 10 150°F 

1.5 to 6.5°F 
must not exceed 

280°F 

TC-4252 1:1 3 / 8 X 4" 3/8 X 4" 2to10°F 

Per Stage 
Fixed 2°F 

Two Stage TC-4266 50 to 90° F None 
Coiled 3°F 

-40 to 145°F 

Air Bulb 2-1/2 x2" Between Safe Bulb Range -40 to 150°F 
Stage Adj. 
1 to 5°F 

'TC-4115 for System 8000 and dry circuit switching. Electrical Rating: 1.0 amp at 24 Vac; .25 amp at 24 Vdc. 

• 'TC-4 1 51 and TC-4251 - For 1-1 / 2:1 ratio reverse bulbs and use extra dial supplied with unit. 
tF,rst number of reset ratio typically indicates outdoor air temperature change required to increase the setpoint by the second number. 

Ratio Selection Table 

Outdoor Change In Water Temperature for Different Ratios as 

Temperature Ratio Outdoor Temperature Drops from 70 °F to Design Temperature 

(Of) Dial Set at 70°F Dial Set at 80°F Dial Set at 90°F Dial Set at 100°F Dial Set at 110° F Dial Set at 120°F 

1 to 1-1 /2 70 to 220 80 to 230 90 to 240 I 00 to 250 110 to 260 120 to 270 

- 30 1 to 1 70 to 170 80 to 180 90 to 190 10010200 110 lo 210 120 to 220 

1-1/2 to I 70 to 137 80 to 147 90 to 157 100 to 167 

I to 1-1 / 2 70 to 205 80 to 215 90 to 225 100 to 235 110 lo 245 120 to 255 

- 20 1 to 1 70 to 160 80 to 170 90 10 180 100 to 190 110 to 200 120 to 210 

1-1/210 1 70 to 130 80 to 140 90 to 150 100 to 160 - -

1 to 1-1 /2 70 to 190 80 lo 200 90 to 210 100 to 220 110 to 230 120 10 240 

- I 0 1 to 1 7010 150 80 to 160 90 10 170 100 to 180 110 to 190 120 10 200 

I-1/2 lo 1 70 to 123 80 to 133 90 to 143 10010 153 - -

1 to 1 -1 / 2 70 to 175 80 to 185 90 to 195 100 10 205 11010 215 120 IO 225 

0 I IO 1 70 to 140 80 lo 150 90 to 160 10010170 110 to 180 120 to 190 

t-1 / 2 to 1 70 to 117 8010 127 90 to 137 100 to 147 - -
I lo 1-1 / 2 70 to 160 80 to 170 90 to 180 10010190 110 to 200 120 to 210 

+10 I to 1 70 to 130 8010 140 9010150 100 to 160 110 to 170 12010180 

1-1 /2 to I 70 to 110 80 to I 20 90 to 130 100 to 140 - -
1 to 1-1/2 ?Oto 145 80 to 155 90 10165 100 to 175 110 to 185 120 to 195 

+20 1 to 1 70 to 120 80 10 130 90 10 I 40 100 10 150 110 to 160 120 to t 70 

1-1 / 2 to 1 70 to 103 80 IO 113 90 to 123 100 10133 - -

1101-1 / 2 70 to I 30 8010140 90 to 150 100 lo 160 11 0 to 170 12010180 

•30 1 to I 70 10 110 80 to 120 90 to 130 100 to 140 110 to 150 I 20 to 160 

t - I /2 to 1 ?O to 97 80 10 107 90 to 117 100 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. Rat io 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 select ratio, it is necessary to know only: (1 ) outdoor design 
temperature, (2) maximum water temperature at outdoor 
design temperature, and (3) desired water temperature at 
70°F outdoors. Use the Ratio Selection Table to determine the 
required ratio based on this information and set the dial per 
item (3). NOTE: If a 1-1 /2:1 ratio is selected, 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) 

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" 

AT-208 Duct Mounting Kit for Bulb 

Liquid Line, or Tank, Bulb Mounting Kit. 
AT-209 A Bulb Well is recommended. 

(Required with AT-201 or AT-203.) 

Concealed Adjustment Kit. 
AT-210 Includes plate to conceal setpoint 

adjustment and lock cover screw. 

AT-211 Outside Bulb Shield 

'Requires AT-209 Bulb Mounting Kit. 

Pre-Installation 

Refer to the INSTALLATION and Performance Data applica­
ble 10 the part number of the device being installed. Make a 
visual inspection of the device for obvious signs of damage. 
Avoid locations where excessive moisture, corrosive fumes. 
vibration or high ambient exists. 

Installation 

Location 

Locate the device al lowing proper distance to the bulb loca­
l ion. The case can be mounted in any position. Refer to Figure 
1 for case dimensions. 

Procedure 

Remote Bulb Models 
Air Bulb Models - Mounting in Return Air Duct 

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

Example: Select ratio for an installation 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°F to -10°F. 

For this application, the 1-1 /2:1 ratio should be selected. The 
extra dial supplied wi th the unit would be used, and the dial set 
at 75° F. 

0 

Immersion Well AT-20X 

• 
Bulb Duct Mounting Kit 

AT-208 

Concealed 
Adjustment Kit 

AT-210 

Liquid Line or Tank 
Bulb Mounting Kit 

AT-209 
(Also Required with 

AT-201 or AT-203 Well) 

TC-4166 
TC-4266 

Only 

TC-4166 Cut Hofe in 

TC-4266 Duct 2-1 / 4" W x 

~ O I ~ 2-1 / 2'' H lor 

0 / I n y -r-7----v ~:~:;~nt~n 
7" I I 

TC-4166 I I 
TC 4266 ~- _ _ _ __ / 

Side l Only 3-5/ 8" Back 
TC-41 66 
TC-4266 

4-5 / 8" 

2" 
t----t--+--1 " 

Hole for I / 2" Conduit 
// 1,-......,- Knockout for 3/4" Conduit 2-1 / 4" 

1-5/ 64" 

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" x 2-1 /2" hole. 

4. Remove cover and attach unit to duct with #1 0 screws. 

5. 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-21 1 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. 

I:===----------=~:::~ 
Figure 4. Outdoor Mounting with A T-211 

Installation Hardware and Application Limitations 

Part Description Mtg. 
No. Fitting 

AT-201 Copper 
Bulb Well** 3/4" 
Stainless Steel MNPT 

AT-203 
Bulb Well** 

AT-206 Copper 1 /2" 
Bulb Well MNPT 

AT-209t 
Bulb Mounting 3/4" 
Kit MNPT 

"Max. Recommended Fluid Temperature is 350°F. 
"Requires AT-209 
tRecommended Installation is with a Bulb Well. 

Insertion 
Size 

1 /2" Dia. 0.0. 
9-1 /2" Long 

1 /2" Dia. 0.0. 
4-1/2"Long 

Length of 
Bulb 

'Tl~-------~ Lt4" _r1/4" 
1 /4" 

~1/4" I 

Support Tube 
of Capillary 

3-1 /4"-----J 
Figure 2. Field Supplied Duct 

Hole Cover Plate 

Sealing 
Gasket 

Cut 1 /2" Dia. 
Hole in Duct 

Figure 3. Duct Mounting with AT-208 

Bulb Mounting - Liquid Line and Tank 

S1ra1ght Pipe Mounling 

Tee Moun11ng Tee Mounting 

NOTE: Angle Musi Not Allow 
End of Well to Contact 
Side of Pipe Elbow Mounting 

Applications Limitations 
Installation at 250°F Fluid Temp.• 

Per 
Max. Recommended Max. Recommended Figure 

Velocity (FPS) Static Press. (PSIG) 

11 250 
5 

20 500 

11 250 SA 

4 150 5 



lnlerlocking 
Retainer 

t 

L Packing J 
AT-209 Kit 

Adaptor (From AT-209 Kit) 
or Bulb Well 

Preferred 
Liquid Flow 

Figure 5. AT-201 or AT-203 Installation 

Install bulb well or adaptor from A T-209 into 3/ 4" FNPT open­
ing. 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. 

Wiring 
The thermostat has one 1 /2-inch to 3/ 4-inch conduit opening 
in bottom of housing. Make al l 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 

ORN _Q>-----

~ 
BRN 
Makes ON 
Temp. Drop 

Figure 6. Terminal Coding and Switch Action 

Typlcal Applications 

Figure 8 shows a typical heating or cool ing application for 
single stage units. Figure 9 shows typical heating and cooling 
applic ations tor two stage units. 

Red 0 
N.C. Heating Valve 
or Contactors lor 
Elec tric Heat 

L2 Brn 

Orn 14-- -------------- L1 

Switch 
Terminals 

HEATING APPLICATION 
WIRING 

1 / 2" MNPT AT-206 

Bulb Support l Bulb Bulb Well 

-- ' =ii$ --lQ--~J --- -~ 
t Preferred 

Packing Liquid Flow 

Figure SA. AT-206 Installation 

Install A T-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 nut 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. 

HI ORN 

Makes RED ln:er­
Breaks BRN Stage 

LO ORN 

Makes RED 
Breaks BRN 

Temp. Rise j 

Diff. 

HI 
Stage 
Dill_ -. 

LO 
Stage 
D iff 

r Temp. Drop 

l H, ORN 
Inter­
stage 
Diff. 

Dial Set tin/ 

Breaks RED , 
Makes BRN 

LO ORN 
Breaks RED , 
Makes BRN 

Figure 7. Two Stage Switch Sequence 

N.C. 

Red ~~--------lo Cooling ValveL2 

Bm 0 
Orn -+--- ------------- L1 

Switch COOLING APPLICATION 
Terminals WIRING 

Figure 8. Typical Heating or Cooling Application for Single-Stage Units 

Red 

Brn 

Orn 

STAGE 
LO HI 

0 First Stage (HI) 

Second Stage (LO) 

+ Loads 
N .C- Heating Valve 
or Contactors lor 
Electric Heat 

+ 
Load 
>----- L2 

1-L_o_a_d __ L2 

l+----- ----- ---'------ LI 
Switch Terminals 

Add Jumper 

TYPICAL HEATING APPLICATION WIRING 
FOR TWO-STAGE UNITS 

Red 

Brn 

Orn 

Figure 9 

STAGE 
LO HI 

NOTE: Some compressor unloaders must be de­
energized to increase cooling capacity. Connect 
these to the hi s tage brown contact instead or the 
red contact. 

Second Stage {HI) ,_ ___ L2 

Energizes Unloader to Increase Cooling 

First Stage (LO) 
f-----L2 

Compressor 
l-+----- - - - ------- -LI 

Switcl1 Terminals 

Add Jumper 

Two Compressor Packages May Be Sequenced 
With The Wiring Shown 

TYPICAL COOLING APPLICATION WIRING 
FOR TWO-STAGE UNITS 



Checkout 

After install ing 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 sett ing 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 
0 c on back. To change scale, remove spring retaining ring, 
select scale and replace retaining ring. 

Differential 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. 

Differential 
Adjustment 

Figure 10 

Calibration Nut 
(Turn with 
1 /2" open 

end wrench) 

Two stage: Each notch represents 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 noting dial readings where 
switch contacts make. 

5. After 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. 

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

--------- NOTE ---------
On two-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-Ca/man CampanLJ 
ENVIRONMENTAL CONTROLS DIVISION 

1

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

LITHO IN U.S.A. 
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TC-5131 and TC,.-5141 Series 
Low TerKperature 

Thermostats 

APPLICATION 

For low or line voltage low temperature control in ducts. 

SPECIFICATIONS 

Setpoint 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 loot 
section 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 SPOT. 

Ratings, See Table 1. 
Connections: 

TC-51 X1, Coded screw terminals. 
TC-51X1-201, 4-1 /2' (1.4 m) 208/240 Vac power cord. 

Cover: Beige painted steel case with 1 /2" conduit opening. 
Mounting, In any position on any surface not subject to 
excessive vibration. 
Dimensions: 

Case, 2- 1 /2" high x 3-1 /8" wide x 2-3/16" deep 
(63 mm x 79 mm x 55 mm). 
Element, 1 /8" OD x 20' length (3 mm x 6.1 m). 

ACCESSORIES None 

Brow\n ,:ed 
I 

Temp. / 
Drop / 

Orn (common) 
Bro\'/n makes on temp drop 

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

Temp. 
Drop 

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

LITHO IN U.S.A. 11-86 

TABLE 1. SPECIFICATIONS 

Parl Device Voltage Full Locked Pilot Non-

Number Type Vac Load Rotor Duly Inductive 
Amps Amps (VA) Amps 

Low 24 - - 100 16 
TC-5131 temp 
TC-5131-201 auto 120 13.8 82.8 650 16 

reset 

Low 
208 9.6 57.6 750 9.6 

TC-5141 temp 240 8.3 49.8 750 8.3 
TC-5141-201 manual 

reset" 277' - - - 7.2 

' 277 Vac not CSA approved. 
"Reset cannot be accomplished until the sensed temperature is at least 5°F 

above setpoinl. 

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 device is being installed. 

Required Installation Items 

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) 1110 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 controlled 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 
serpenlined in a horizontal pattern so that ii 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 

\ 
Up 

Thermal Element l 

Figure 3. Thermal Element Location 
1. Remove the cover. 

2. Moun I case with two screws ( 11 1 O max) in screw slots in 
back of case (see Figure 4). 

D1rnens1ons 111 inches ( ) mm 

t -5/ 16(33). _ f-~ 3-1 /8 ( 79) =--1 
13116(21,- - ; t- 2·

114 (57,7 I { 

2-5132 (55) -1 

~------LJ.JJ-1 
I 2-1 /2 

1-1 3/16 
(46) 

L '------ic;==o:,c~ 
'-i-rr-==¾!c=---'14) 

External ~ 
Setpo,nt Ad1 -
/ 4' Hex-Head) 

Case can be mounted in any posil ion 

Figure 4. Mounting Dimensions 
Wiring 

See Figurer 1 and 2 for switch action and terminal identification. 

TC-51 X 1 's case has an opening for a 1 /2" conduit. The units 
include a green ground attached to the case. Make connec­
tions to coded screw terminals and ground. 

TC-5 1 X1 -201 has grounded power cord. 

F-1610 1-4 Bl< 2 

Setpoint Indicator · · ' 
ORN 8At, REO 

------ ;·.-! 

Setpoint Adjustment - .....-; 

Maooal Resel B,y 
Thermal Bellows 

Tl1ermal Sensing Element 

Figure 5. TC-5141 with Cover Removed 

TYPICAL APPLICATION 
..-------- Systcr11 Ground 

Alarm C11cu1t 

Gleen 

Fan r.totor 

/1-C Po :;er Supply 

Ca~c Ground 

Orn 
(com) 

TC-5131 or TC-5141 

Figure 6. Typical Application 

CHECKOUT 

Turn setpoint adjustment screw (1 / 4" hex-head) located in 
bottom of case until indicating pointer is al desired temperature. 

-------- CAUTION ______ _ 

Unit inc ludes mechanical slop 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 thermostats are precision calibrated at the factory and 
normally will not require any further attention. 

REPAIR 

Thermostat is not field repairable. If lhe system is not operating 
correctly and the reason is traced lo the thermostat, ii should 
be replaced. 

Barber-Ca/man CampanLJ 
ENVIRONMENTAL CONTROLS DIVISION 

1

1354 Clifford Avenue 
P.O. Box 2940 
Loves Park, IL U.S.A. 6 1132-2940 
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f!fD, General Instructions ~---·-----~ 
MK-4401, MK-4411, MKi.tlfu, 

MK-4451 , MK-4461 
Pneumatic Damper Actuator 

GENERAL INFORMATION 
Proportional pneumatic actuator with 11 sq. In. (71 cm2) 

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, steel piston, piston shalt, sintered bronze shaft­
guide bushing and steel spring. 

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

STROKE LENGTH 

Adjustable 1 /2 to 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 to 71 °C). 

MOUNTING 

In any posilion. Mounting bracket, linkage and connector for 
5/ 16" (8 mm) diameter push rod included. 

AIR CONNECTIONS 

t /8" FNPT. 

MK-44X1 

DIMENSIONS 

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

OPTIONS 

None. 

ACCESSORIES 

AM-11 1 
AM-11 2 
AM-113 
AM-11 5 
AM-122 
AM-123 
AM-125 
AM-125-048 
AM-132 
AM-161-3 
Tool-95 

Crank arm for 5/16" diameter damper shaft 
Crank arm for 3/8" diameter damper shaft 
Crank arm for 1 /2" diameter damper shaft 
Crank arm for 7 / 16" diameter damper shaft 
Linkage connector straight type 
Damper clip 
5/ 16" x 20" damper rod 
5/ 16" x 48" damper rod 
Ball joint connector 
Damper linkage kit 
Pneumatic calibration tool kit 

Nominal Damper Nominal Damper Area 
Damper Area for for Two-Position Control 

Type Proporllonat• MK-4421 
Control .. (8-13 Spring, 20 psi Supply)•• 

Parallel 4.4 sq. ft. 13.2 sq. ft. 
Blade 

Opposed 5.6 sq. fl. 16.8 sq. ft. 
Blade 

'MK-4421 requires 15 psi be available lo aclualor, MK-4461 requires20 psi be 
available lo aclualor. 

"Damper ralings are nominal and based on standard (not low leakage) damper 
at I " W.C. static pressure and 2000 rpm (IO m/s) velocity. 

Maximum Forcett Nominal Torque .. 
Return Stroke 

Part Nominal Starting 15 psi 
Number Operating Pressure Based on Supply 

Range Adjustable 1.5 psi Dual 
Pressure 

Press. lo Actuator 
System 

psi psi lb. lb. 

Ml<-440 1 3-8 3± 1 8.25 30.25 

MK-44 11 5-10 5 ± 1 19.25 19.25 

./411<-4421 8-1 3 8 ± 1 35.75 2.75 

Ml<-4451 3-6,9-12 3 to 6 8.25 8.25 

Ml<-4461 3-6,11 -17 3 to 6 8.25 0 

" Nominal torque lor actualors is based on 1.5 psi pressure change al tho actuator. 
ttForcc and torques based on laclory sel slroke and slarling pressure. 

Power Stroke 

15 psi 20 psi 
Supply Supply 
Single Single or 
Press. Dual Press. 

Systemt Systemt 

lb. lb. 

38.5 66 

27.5 55 

11 38.5 

16.5 44 

0 16.5 

tAdjusl pressure reducing valve so lhal lisled pressures are available al the actuator. 

LITHO IN U.SA 3-84 

Proportional Controltt 

15 psi 15 psi 20 psi 
Supply Supply Supply 

Dual Slngle Slngle or 
Press. Press. Dual Press. 

System Systemt Systemt 

lb-in. lb-in. lb-In. 

7.9 7.9 7.9 

7.9 7.9 7.9 

2.6 7.9 7,9 

7.9 7.9 7.9 

0 0 7.9 

F-13776-1 



Relationship between Stroke and Control Air Pressure for Two-Stage Actuators 
:J" 100-

Q) -g Q) 
-"' 0 0) 

e ~~ 
if) (/) (/) 

~ t- 50-
~ ti~ ~---l-- -l----+-~--1---+---+----1 
<l> ·= (U 

Cl.. lL ifJ 
.L O _ .___....__ _ __,__ _ ____,.___........__ _ ___. _ __ 

0 3 6 9 12 15 18 
Control Air Pressure psig 

Figure 1. MK-4451 

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 t6 the supply air. Actuators are mounted by means of four 
screws (not included) through the mounting bracket. See Fig­
ure 3 for mounting dimensions. 

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

ADJUSTABLE STARTING PRESSURE 

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

--------- NOTE ________ _ 
The stroke during the first stage of operation (MK-4451 
& MK-4461) is adjustable from Oto 50% of total stroke. 

DIAPHRAGM REPLACEMENT 

If the actuator diaphragm should leak, it may easily be replaced: 

t . Disconnect air line to the actuator. 

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

3. Insert new diaphragm over piston. 

________ IMPORTANT ______ _ 

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. 

4. Tighten the top power housing screws. 

MAINTENANCE 

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

F-13776-1 BK 
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Figure 2. MK-4461 
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Figure 3. 
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Damper Shafi ',/ 

Figure 4. 

4-15/ 16 
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fi..D General Instructions 
,...._-·-----

MK-2400 
MK-2410 

}MK-2420 
Pneumatic Damper Actuators 

Proportional pneumalic actuator wilh 6 sq. in. (39 cm2) effec-
tive area used lo 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" ( 1 O mm) to 1-1 /2" (38 mm) and 2" 
(51 mm) at hole in end of crank arm; factory set for 1 "(25 mm). 

Shafi: 1 /2" ( 13 mm). 

MAXIMUM SAFE AIR PRESSURE 

30 psig (207 kPa). 

AMBIENT TEMPERATURE LIMITS 

-20 to 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 x 3" (76 mm) 
deep. 

OPTIONS 

None. 

Nomlnal Damper Nominal Damper 
Damper Area for Area for Two-

Type Proportional Position Control 
Control* MK-2420 at 20 psi* 

Parallel Blatle 1.25 sq. ft. 3.75 sq. ft. 

Opposed Bl&de 1.6 sq. It. 4.8 sq It. 

• Damper ratings are nominal and based on standard (not low leakage) 
dampers at t" (25.4 mm) static pressure and 2000 fpm ( 1 0 m/s) 
velocity. 

ACCESSORIES 

AM- 11 1 
AM- 11 2 
AM-113 
AM- 115 
AM-122 
AM-123 
AM-1 25 
AM-125-048 
AM -1 32 
AM-161-3 
Tool-95 

Crank arm for 5/ 16" diameter damper shaft 
Crank arm for 3/8" diameter damper shaft 
Crank arm for 1 /2" diameter damper shall 
Crank arm for 7 / 16" diameter damper shaft 
Linkage connector straigh t type 
Damper clip 
5/16" x 20" damper rod 
5/ 16" x 48" damper rod 
Ball joint connector 
Damper linkage kit 
Pneumatic calibration tool kit 

METRIC CONVERSION 

1" = 25.4 mm 
1 psig = 6.895 kPa 
1 sq. fl. = .09 sq. m. 
1 lb-in.= 0.11 3 N-m 

Maximum Forcett 
Nominal Torque•• 

Return 
Power Stroke Proportional Conlroltt 

Stroke 
Nominal Starling 

Based on 15 psi 15 psi 20 psi 15 psi Part Pressure 
Number Operating 

Non- 1.5 psi Supply Supply Supply Supply 
Range 

Adjustable Pressure Dual Slngle $ Ingle or Dual 
to Press. Press. Dual Press. Press. 

Actuator System Systemt Systemt System 

psi psi lb. lb. lb. lb. lb- In. 
MK-2400 3-7 3 4.5 19.5 24 39 2.25 
MK-_7410 5-10 5 10.5 10.5 15 30 2.25 

vM'K-2420 8-1 3 8 19.5 1.5 6 21 .75 

• 'Nominal lorque for actuators is based on 1.5 psi ( 1 0 kPa) pressure change at the actuator. 
ttForce and torques based on factory set stroke. starting pressure and 90° rotation of driven damper shaft. 
tAdjust pressure reducing valve so that listed pressures are available at the actuator. 

LITHO IN U.S.A 3-84 

15 psi 20 psi 
Supply Supply 
Single Slngle or 
Press. Dual Press. 

Systemt Syslemt 

lb-in. lb-In. 

2.25 2.25 

2.25 2.25 

2.25 2.25 
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INSTALLATION 

Actuator 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 I /8" MPT 
compression fitting. Actuators are mounted by means of three 
1 / 4" (6 mm) screws (not provided) through the mounting 
bracket. See Figure I for mounting dimensions. 

,';~_,~~ :~:-------
1- 11 /16 

[43) 
'-" -- "'-=:\ ------... - - ·=·~r1' ,,-.....,_~ _-"_'"--~ - ---~, 15/16 (241 

7-3/16 (183] 

6-9/16 ;e· 
(167] 

I (291 2 -1121641 
Mounting 1-1 / 8 

Slots 
9/32 (7] dia. 

\ 
1-1 / 4 [32] 

,__ __ 4-3/4 I 12 1 l 
,-...---5-3/4 [1461-- ----, 

1 (25] Fac tory Set 
Stroke 

1-1 1 / 16 
(43] 

2- 13/16 [ 71) 

7/8 [221 
-'-

Dimensions in inches [ ) mm 

Figure 1. MK-2400 Series Mounting Dimensions 

Damper Shall Approx. 3/4 [19 ] lrom 
Center ol Shall 

Dimensions in inches [ ] mm 

Figure 2. 

Assemble linkage by attaching connector to tt1e lever arm on 
damper shaft. Insert push rod from the actuator connector into 
the damper lever arm connector and tighten set screw. Apply 
air to the actuator and run through enti re stroke. Readjust 
linkage if binding occurs during damper shaft rotation. Read­
justment may also be necessary if damper shaft does not 
achieve acceptable rotation. Figure 2 illustrates linkage for 
90° damper rotation. 

F-21264 BK 

MAINTENANCE 

This is a quality product. Regular maintenance of the total 
system is recommended to assure sustained optimum 
performance. 
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llfD General Instructions ~----... -----~ 
MK-3000 Series 

MK2-3000 Series 
MK4-3000 Series 

Pneumatic Damper Actuators 

APPLICATION 

Proportional pneumatic actuator with 8 in.2 (52 cm2) effec­
tive area used to control dampers, mixing boxes, air 
valves, etc., in heating, ventilating and air conditioning 
systems. MK2-31 X1 used for high temperatures. 

SPECIFICATIONS 

Construction: 
Housing, Die cast aluminum. 
Diaphragm, Beaded molded neoprene. 
MK2-31 X1. 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 Limits: 

Shipping, -40 to 160°F (- 40 to 71 °C). 
Operating, -20 to 160°F (-29 to 71 °C). 
MK2-31 X1 only -

Shipping, - 40 to 250°F (-40 to 121 °C). 
Operating, -20 to 250°F (- 29 to 121 °C), for 30 minute 
exposure 450°F (232°C). 

Air Connections: 1 /8" FNPT. 
Mounting: In any 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 x 143 mm x 140 mm) 

OPTIONS None 

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

AM-111 
AM-112 
AM-113 
AM-11 5 
AM-122 
AM-123 
AM-125 
AM-125-048 
AM-132 
AM-161 -3 
AM-301 
AM-530 

AM-531 
AM-532 
AM-533 
AM-534 
AM-535 
AM-536 

TOOL-95 

MK2-3100 series 
Crank arm for 5/16" diameter damper shaft 
Crank arm for 3/8" diameter damper shaft 
Crank arm for 1 /2" diameter damper shaft 
Crank arm for 7 /16" diameter damper shaft 
Linkage connector straight type 
Damper clip 
5/ 16" x 20" damper rod 
5/16" x 48" damper rod 
Ball joint connector 
Damper linkage kit 
90° mounting bracket for pivot mounting 
Crank arm for 1 /2" diameter damper shall holes for 
3-1 /2" stroke 
Weld-on frame lug and damper blade clip kit 
Bolt-on frame lug and damper blade clip kit 
Actuator shaft extension 
Pivot stud for pivot mounting 
Clevis for pivot mounting 
Mounting plates for pivot mounting on ducts or 
damper frame 
Pneumatic calibration tool kit 

LITHO IN U.S.A. 1-86 

MK-3100 Series 
MK2-3100 Series 

1.-,,.. 

MK-3800 Series 

MK-3300 Series 
(MK-331 1-109 Shown) 

TABLE 1. NOMINAL DAMPER AREA FOR 
PROPORTIONAL CONTROL t 

Actuator Parallel Blades Opposed Blades 

Part Number 112 m2 112 

MK-3101 
MK2-3101 
MK4-3101 
MK-3111 

~3111 
121 

MK2-3121 
MK-3141 
MK4-3141 
MK-3151 

11.6 1.07 15 MK-3161* 
MK-3201 
MK-3211 
MK-3221 
MK-3801 
MK4-3801 
MK-3811 
MK-3821 
MK-3841 
MK4-3841 

MK4-3111** 23.2 2.15 30 
MJS:4-3811** 

I '-MK4-3121* 
MK-32XX*** 34.8 3.23 45 
MK4-3821* 

"Requires 20 psi be available to the actuator. 
""Requires minimum 15 psi be available to the actuator. 

"" ' Proportional control with positioner (8-13 spring, 20 psi supply) 

m2 

1.39 

2.79 

4.18 

/ 

t For two-position control use proportional rating of the same actuator wilh 
positive positioner. Damper ralings are nominal and based on standard 
(nol low leakage) dampers al 1" (25.4 mm) W.C. stalic pressure and 2000 
1pm (1 0 m/s) velocity. 

F-12586-6 



TABLE 2. SPECIFICATIONS 

Maximum Forcett 
Nominal Torque•• 

Return 
Stroke Power Stroke Proportional Controltt 

Part Nominal Starting Nominal 15 psi 20 psi 
Number Operating Pressure Stroke Based on 15 psi (103 kPa] (138 kPa) 15 psi 

Range ttt 1.5 psi (103 kPa] Supply Supply (103 kPa] 
(10 kPa] Supply Single Single or Supply 
Pressure Dual Press. Press. Dual Press. Dual Press. 

to Actuator System Systemt Systemt System 

psig kPa psig kPa in. (mm) lb. N lb. N lb. N lb. N lb-in. N-m 
MK-3101 3-8 21-55 3 ±1 21 ±7 12 53 44 196 56 249 96 427 21 2.37 MK2-3101 
MK4-3101* 3-8 21-55 3 ±1 21 ±7 12 53 44 196 56 249 96 427 21 2.37 
MK-3l11 5-10 34-69 5 ±1 34 ±7 28 125 28 125 40 178 80 356 21 2.37 MK2-3111 3½ (89), 

MK4-3l11* 5-10 34-69 5 ±1 34 ±7 Adjuslable 28 125 28 125 40 178 80 356 49 5.54 2 to 4 
MK-3121 8-13 55-90 8 ±1 55 ±7 (51 to 102) 52 231 4 18 16 71 56 249 7 .79 MK2-3121 
MK4-3121* 8-1 3 55-90 8 ±1 55 ±7 52 231 4 18 16 71 56 249 7 .79 
MK-3141 3-13 21-90 3 non-adj. 21 non-adj. 12 53 4 18 16 71 56 249 7 .79 MK4-3141* 

MK-3151 3-6, 21 -41, 3-6 21 to 41 2¾ (70), 12 53 12 53 24 107 64 285 21 2.37 9-12 62-83 Adjustable 

MK-3161 3-6, 21 -41, 3-6 21 to 41 
2 to 2'/, 

12 53 0 0 0 0 24 107 0 0 11-17 76-117 (51 to 70) 

MK-3201 3-8 21-55 3 ±1 21 ±7 90° 12 53 44 196 56 249 96 427 21 2.37 Rotation 

MK-3211 5-10 34-69 5 ±1 34 ±7 Typical, 
Adjustable 28 125 28 125 40 178 80 356 21 2.37 

MK-3221 8-13 55-90 8 ±1 55 ±7 
1.2 to 4.4 

52 231 4 18 16 71 249 7 .79 (30 to 111) 56 

MK-3301-101 3-8 21-55 3 ±1 21 ±7 3'/z (89), 12 53 44 196 56 249 96 427 21 2.37 
MK-3311-109 5-10 34-69 5 ±1 34 ±7 Adjustable 28 125 28 125 40 178 80 356 21 2.37 
MK-3321-101 2 to 4 
MK-3321-102 8-13 55-90 8 ±1 55 ±7 (51 lo 102) 52 231 4 18 16 71 56 249 7 .79 

4 (102), 

MK-3321-110 8-13½ 55-93 8 ±1 55 i7 Adjustable 52 231 0 0 12 53 52 231 7 .79 2 to 4 
(51 to 102) 

MK-3801 3-8 21-55 3 ±1 21 ±7 12 53 44 196 56 249 96 427 21 2.37 MK4-3801* 
MK-3811 5-10 34-69 5 ±1 34 ±1 31/2 (89), 28 125 28 125 40 178 80 356 21 2.37 
MK4-3Bl l * 5-10 34-69 5±1 34 ±1 Adjustable 28 125 28 125 40 178 80 356 49 5.54 
MK-3821 8-3 55-90 8 ±1 55 i1 2 to 4 52 231 4 18 16 71 56 249 7 .79 
MK4-3821* 8-13 55-90 8 ±1 55 ±1 (51 to 102) 52 231 4 18 16 71 56 249 7 .79 
MK-3841 3-13 21-90 3 non-adj. 21 non-adj. 12 53 4 18 16 71 56 249 7 .79 MK4-3841* 

"Factory installed positive positioner (AK-52309-500) start point adjustable 2 to 1 O psi with range adjustable 2 to 1 O psi. 
' "Nominal torque for actuators without positive positioner is based on 1.5 psi pressure change al the actuator. 
t Adjust pressure reducing valve so that listed pressures are available at the actuator. 

ttForce and torques based on factory set stroke and starting pressure. 
t t tFactory selling required for published operating range. 

2 

20 psi 15 psi (138 kPa] (103 kPa] Supply Supply Single or Single Press. Dual Press. Systemt Systemt 
lb-in. N-m lb-in. N-m 

21 2.37 21 2.37 

21 2.37 21 2.37 

21 2.37 21 2.37 

49 5.54 49 5.54 

21 2.37 21 2.37 

28 3.16 91 10.28 

21 2.37 21 2.37 

21 2.37 21 2.37 

0 0 21 2.37 

21 2.37 21 2.37 

21 2.37 21 2.37 

21 2.37 21 2.37 

21 2.37 21 2.37 
21 2.37 21 2.37 

21 2.37 21 2.37 

21 2.37 21 2.37 

21 2.37 21 2.37 

21 2.37 21 2.37 
49 5.54 49 5.54 
21 2.37 21 2.37 
28 3.16 91 10.28 

21 2.37 21 2.37 



12" Approx. Retracted - --

5-1/8 

I 5-7/8 

l I : I: 
Stroke 
Adjust. 
Both 
Sides 

Start 
Point 
Adjust. 

T 
3-3/32 

Stroke Adjust. 
(Both Sides) 

5-1/2 
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-1_1 
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0 

Top View 

Figure 2. MK-3200 Series Dimensions 

All Dimensions shown in this Instruction Sheet are in Inches 

t--- --------17-7/16------------, 

i---------- 14-1 /2-----------1 

0 

Start Point Adjust.-......_ 
r---~-..J 

/-~-..,,.-~ 
Stroke Adjust. 
Both Sides 

1-........ - - --- ----20-3/16 -----------­

l---1-5/16 

Figure 4. MK-3800 Series Dimensions 

Mounting Plate for MK-3300-101, -102, -110 Series Actuator 

Figure 3. MK-3300 Series Dimensions* 
"Typical Model shown. Mounting, Linkage, and air connection details 
may vary from Model to Model. 
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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 5/16-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. 

4. Mount actuator to duct. 

5. 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 
5/16-inch diameter rod. Cut off excess rod. 

8. Refer to Checkout. 

Figure 5. MK-3100 Series Typical Mounting 

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 - Connector 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 actuator. 

3. Connect actuator. 

4. Refer to Checkout. 

Hole Size as required 
for mounting screw (2) 

1-1 /4 

/Applies to MK-3300-101, 
-102, -110 ,+-

i--------------~ -V-

~ 2-112----1- - --2-112---~ 1 

~ 

Figure 6. 
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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 shalt, with the actuator rotary shaft approx­
imately in line with the damper shaft. 

2. Hold actuator up to duct and mark mounting holes. 

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

4. Mount actuator to duct. 

5. 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 

'----"'----

= 

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 nuts. 

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 
1 3 for weld-on bracket. 

2. Attach bracket and leaf connector to damper. 

3. Attach actuator mounting plate to damper bracket. 

4 . Install pivot stud to actuator mounting plate. 

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

_________ NQTE ---------

Adjust clevis as needed to align clevis and leaf 
connector. 

Pivot Stud 

1 

0 

Mounting Plate 

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

Pivot Stud 

0 

Mounting Plate 

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

Preparing Damper for Frame Mounting of Actuator 
Refer to Figures 11 , 13 and 1 7 for required holes, etc. for 
AM-532. Refer to Figures 12, 13, and 18 for weld-on kit 
AM-531. 
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1 Damper Frame 
Width 1" Min. 

NOTE: From inside 
damper frame use 
3-3/4" for right 
hand mounting. Use 

1-1 /4 

4-1/2 9" Damper 
Blade 

7/32 Dia. hole for (4) 
No. 12 Type "A" 
Sheet Metal Screws 

1-3/4" for left Right Hand 
hand mounting. M r 

~:::~~:r::t : 16oun 1ng{ 

Operating Blade 

NOTE: From inside damper 2-5/16 
frame use 1-3/4" for right hand 
mounting. Use 3-3/4" for left 11"----'--..

1
---l'i------..._ Leaf Connector 

hand mounting. .j ~ M t· H 1 

Th is line oun ing o es 
represents-- for Normally 
center line Open Damper 
of actuator . 

Figure 11. Typical Bolt-on Bracket Mounting 

Damper Blade 

Minimum Width of Frame 
Weld-on Bracket 7/8" 

3/8 

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

f 
Figure 12. Typical Weld-on Bracket Mounting 

NOTE: Damper with blades 7" 
or smaller must have a notch 
cut in blade next lo operat ing 
blade for c learance for Clevis 
and Blade Connector as shown. 

4 

I 2 ---+- 2-1 /4 
r-----1 
: I 

Cut this 
~ portion out 

Center of 
Operating Blade 

7" Damper Blade 
and Smaller 

Operating Blade 

Figure 13. 

Taken from 
inside Steel 
Framing 

Damper 
Frame 



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

To install proceed as follows. 

1. 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. 

7. 

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

Refer to check out. 

3/4" Dia. for locating 
Plate when Duc t Mounting. 
Damper Shaft prot rudes 
thru Hole. 

5/16-24 

25/64 Dia. 
Clevis Pin Hole 

AM-530 Crank Arm 

Set Screws 

Pivot Stud 
Mounting Plate 

Figure 14. 
MK-3800 Typical External Pivot Mounted 

This Hole for N.C. 
This Hole for N.O. Frame Mounting 

This hole for Duct 
Frame Mounting or Wall Mounting 

- - ------+-- ----- 20-3/1 6 ----1--- - -·f------

--------+---1 2-5/16----- - ---1 

~- t----- ~1 
o I 3-5/8 

___ '-::~-=-5--3,-1-6-=--=--=--__,---t+•-----------0-',---.1-o--,.'-----+-...... l 
9/32" Dia. Holes for Mounting 

lo Duct or Wall (5) Actuator Mounting Holes 
5/1 6-18 Tap for Fastening Plate 

to AM-531 or AM-532 Figure 15. MK-3800 Series Mounting Plate 

5/16-24 Tap thru 
~r=2-7/16 -

~ \ 25/64 Dia. 
1 

4-1/2 
0 3-1/2 

,If--
114 

~-[·--1_--: ~ J__ =H/32 8 

1----J 2-1 3/16

2-=l 1 ,64 

Figure 16. MK-3800 Series Clevis 

6 

0 

2-1 /4 

-J l---114 
1-3/4~ 

Figure 17. AM-532 Bolt-on Frame Bracket 



Weld this edge to frame 
\ 

21/64 Dia. (3) 

~ 
Figure 18. 1-3/4 L14 

3

"/1
2 

AM-531 Weld-on Frame Bracket _LI _ 
1 1 

=---1 

CHECKOUT 

f- 7-1/2 
1-112...c.r ___r---1/4 

c::::==iT 

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 actuator 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 stops. 

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 mounting arrangements, 
Figures 9, 1 O 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, control air lines may be connected directly with either 
copper or plastic tubing, as required by application. 

________ CAUTION -------­

On MK2-31 X1 Series, metal connectors and tubing 
must be used. 

Adjustable Starting Pressure: Actuators are available with 
adjustable start ing pressure. To adjust the starting pressure, 
turn adjusting nut supporting the spring clockwise to increase, 
and counterclockwise to decrease the starting pressure. Each 
rotat ion 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 
set for 3-1 /2-inch stroke. Mark this point and measure toward 
the diaphragm end of the actuator lo reduce the stroke or away 
from the diaphragm end to increase the stroke. Maximum 
stroke length is 4 inches. By increasing the stroke length, the 
force available lo resist an opposing force is decreased while 
decreasing the stroke length increases this force. 

Diaphragm Replacement: If 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 
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install over the piston making su re the circu lar 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 

.,,..-----~-<- 1/4" O.D. 
1/8 MNPTx 1/4" -
Barb Elbow 

Range 
Slider 
Screw 

1/8 MNPTx 1/4 " 

Plastic Tube 

Feedback Spring 

Start Point Screw 

Barb Straight Conector Typical Factory 
Mounted Positioner 

Figure 19. Typical Factory Mounted Positioner 
For Actuators with Positioners: 
_________ NQTE---------

lf actuator is frame pivot mounted, the actuator must be 
mounted to the left hand frame. If actuator is mounted 
external, 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 1 0 psig ( 14 to 69 kPa). 
Factory set at 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 lighten screw. 

Start Point 

Adjustable 2 lo 1 O psig (14 lo 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 start point 
pressure. 

2. Adjust the start point screw with small screwdriver until 
actuator just sta rts to 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 

To Actuaoor 

1 
Pilot 

From-- 2 
Controller 3 

t 
Main 

NOTE: If slave damper actuators are 
to be controlled, tee in to the tubing 
from Port 1 to the actuators. All 
dampers must be mechanically inter­
connected. 

Figure 20. 
Typical Piping Diagram 
with Factory Mounted 

Positive Positioner 
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~ General Instructions ~-----.....,,,~ 
~-305, MA-318 Series 

i,MA-405 thru MA-419 Series 
Two-Position 

Oil Submerged Actuators 

APPLICATION 

For two-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 Switch (-500 Models): SPOT 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" (152 mm) c learance 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 MA6-3XX, MA6-4XX (60 Hz); 
MA7-3XX, MA7-4XX (50 Hz). Models for hazardous locations 
are only available as factory enclosure/ actuator assemblies. 

r--- - -, ~-: 
L ____ _J 

L20EG 
Thermo,1•1 or Switch 

Aux. Swilch l · 500 Models) 

Actuator ~ r_- -- - 7 
I _ ;~ N.C I Mo1or 
I F,e10 c~ I 
1 _co,1 om NO I 
L _____ _J 

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

TABLE 1. SPECIFICATIONS 

Power VA Rated Actuator 
Supply Aux.• Input Torque 

Part (Vac) Switch (Watts) Run- Hold• Lb-In. 
Number 

60 Hz ing Ing (N-m) 

MAt 305 24 No 
56 56 

!'P,-305-500 24 Yes 

, . / MA-405 120 No 
48 48 

MA-405-500 120 Yes 16 
25 

(1.8) MA-406 208 No 
63 63 

MA-406-500 208 Yes 

MA-407 240 No 
48 48 

MA-407-500 240 Yes 

MA-318 24 No 
92 32 

MA-318-500 24 Yes 

MA-418 120 No 70 
Running 108 42 

MA-418-500 120 Yes 60 
(6.8) MA-416 208 No 25 104 38 

MA-416-500 208 Yes Holding 

MA-419 240 No 
120 39 

MA-419-500 240 Yes 

•2 FLA, 12 LAA @ 24/120 Vac; 1 FLA, 6 LAA@ 240 Vac . 

MA6-XXX/MA7-XXX Serles 

ACCESSORIES 
Damper Linkage: 

MA-3XX/MA-4XX Serles 

AM-11 1 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 actuator 
AM-122 Linkage connector 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 
AM-132 Ball joint connector 
AM-161 Damper linkage kit 
AM-161 -1 Damper linkage kit 
AM-301 90 degree mounting bracket 
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 

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

No Load Nominal** 
Tlmingt at Damper Area 

75°F (24°C) Sq. Ft. (m•) Mounting Application 

Secs/180° Parallel Opposed 

9 11 Any 
Damper 20 

(.8) (1) Position 

Output Valve 33 43 
20 (3.1) (4) Shaft or 

Horizontal Damper 

.. Damper ratings are nominal and based on standard (not tow leakage) dampers at 1" (25.4 mm) W.C. pressure and 2000 FPM (1 o m/s). 
tSpring return timing with full load opposing spring approximately 60 sec. 

LITHO IN U.SA 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 actuators have an end of 
travel switch which reduces the running input from 70 watts lo 
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 6" (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 actuators can be mounted in 
any position. The MA-318, 416, 418 and 419 series actuators 
output shaft must be mounted 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. 

15/ 16 -f-----
1 

''.'""" ,. j' 
I--'.-- 4 -1 / 2 
I 1-2-1 14~-112 

--- -- 5-5/8 

All Dimensions in inches 
1" = 25.4 mm 

Figure 3. Mounting Dimensions 

Aux. Switch Case 

I ~o "~\ /ro,oa 

Cover 
Removed 

- Power Terminals 

Figure 4. Terminal Locations 

Aux. Swilch (-500 Models} 

Ac1ua1or \ ,---- - 7 

I N.C. I 
Motor .:---

r-----, 

~ : 
L ____ J 

I Field C -- I L
2 

or G Thermostat or Swl1ch I Coll om • I 
-------------...,--u-- N.O. L _ __ __ _J 

Actuator rotates 180° CW when lhermoslal or switch conlacts are closed. 
Acluator spring relurns when thermostat or switch contacts are open. 

L2 or G 

Figure 5. Typical Wiring for 
MA-305, 405, 406 and 407 Series 

Aux. Swilch 
(-500 Models) 

I - NO 
t i Com • 

o,;..:....o--.. - NO 
II 

- -7 
I 
I 
I 

1 -\- -N;c~~~ 
r---,, ~ 

L _J Low { 

Switch I (Holding) '9 

I 
I 

Th~m-;-stat or I tnpllt --- r H h 

Input 
(Running) I 

--- ~ L __ _ _ 

Actuator rotates 180° CW when thermostat or switch contacts are closed. 
Acluator 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 
MA-418 

14 950 (290) 

MA-419 12 1580 (482) 

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

Damper Linkage 

Driven 
Shaft 

goo 

Actuator 
Shaft 

Figure 7. 180° Rotation Actuator Driving Damper 90° 

To fasten 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 )----------o•P 

Cover Screw (1) ______ __..,,._......, 

Front Cover (1 )-----L..-.J 

Stem Extension (1 )---------------,. 
t/2"thru 1-1/4" 
Valve Bodies Connecting Pin ( t )------

Stem Exlension (1 )---------n 
1 /2" & 2" Stem U 
Valve Bodies Lock Nut -------• ..K.. 

Packing -----_:_:_:_:_:_:_-_-_-_-_-_-_~.....,.., 
Nut• Bracket 

Nut 

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

Normally Closed 

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

2. Return damper to closed position. 

3. Tighten crank arm on actuator shaft. 

4. Loosen the actuator crank arm connector. 

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

6. Tighten clamp connecting link on actuator crank arm. 

Normally Open 

1. Move damper to approximately85° of full open position and 
clamp connecting links to damper rod. 

2. 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 
connecting linkage connector. NEVER ATTEMPT TO 
TURN THE ACTUATOR SHAFT WITH A WRENCH OR 
A CRANK. This wi ll 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 vertica l. 

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

~--- -- Ring (1) 

----- Actuator· 

------ Mounling Screw (1) 

------ Mounting Bracket (1) 

Valve Body (VB-9213 
------------ 1 /2" to 1-1 /4" shown}' 

"Not included in "AV" kits. 

Figure 8. Typical Components for Valve Installation 



CHECKOUT 

After the 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. 

2. Be sure the controller (manual or automatic) is operating 
properly per system requirements. 

3. When the controller (manual or automatic) energizes the 
actuator, the output shaft will run to the end of the stroke 
(180° CW). 

4. When the controller (manual or automatic) de-energizes 
the actuator, the spring wi ll return the output shaft to its 
original position. 

5. 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 

C -----------
.-- NO 

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 tor reconditioning. 

Barber-Colman Companl.l 
ENVIRONMENTAL CONTROLS DIVISION 

1

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

LITHO IN U.S.A. 



f!lflJJlJji, General Instructions ~-----......,,,~ 
Pneumatic / 

_ Repe'iver-Cont~tler 
RKV 001, 2001 v3002, 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 ac tuator 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 fie ld 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 eithe r 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; i.e., 200F0 trans,;nitter span, 
SF0 = 2-1/2%, 80F0 = 40%. At 2-1/ 2% proportioning band, 
SF0 will produce a 10 psig change in output pressure 
(nominally 3- 13 psig). 

Ambient Temperatures: l S0F 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-control ler. 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 scim for each transmitter connected t o the 
receiver-controller (such as a dual input and remote set 
point adjuster). A receiver-controller with two transmitters 
and one remote set point adjustor connected wou ld 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=!= Proportional Band+ 

RKS 1001 None DA 
Single 

±10% of Primary None 
Input RKS 2001 

Transmitter Span 
DA 2-1/2% to 40% of 

Primary 
RKS 3002 None DA 10% to 200% of 

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 lnput No. 1 pressure. Field changeable to RA. RA (reverse-acting): 
Decreases output pressure on rise in Input No. 1 pressure. 

:t=Pri mary transmitter connects to Input No. 1. 

F-14238-2 



INSTALLATION AND MOUNTING 

Mount unit in upright position on wall, panel, etc . 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 ] for location of port connection s and table 

for features of individual units. 

Port B - Branch, con nected to controlled device. 

M - Main, supply air pressure of 18 psig. 
2 - lnput No. 2, Input from secondary transmit ter. 

1 - Input 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 m:iy be 
field converted for reverse-action (RA) as follows: 

1. Cut the pilot tube with end cutter on 4 5° 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. Wit h 3/16" wrench, turn RA screw in (CW) until 
contact is made with lever " B" . Sec 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 
co nnections. Force tube over the DA pilot tube 
connection. 

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

5. Wi th 3/16" wrench, turn DA screw in (CW) until 
contac t is made with lever " B". With 3/16" wrench, 

turn RA screw out (CCW) approximately 4 turns. 

Attachment of AT 539: T o attach the AT 539 external 
pilot pressure ki t, use the fo llowing procedure: 

l. 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 pl iers break off protrusion on cover that normally 
fits between t he 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 rem ote 
restrictor. 

6. Place cover on receive r-controller. 

Percent Proportional Band Adjustment 

See Figure 4 for locat ion of adjustment of percent 
proportional band. 

Percent proportional band is a value which is a percentage 

of the primary transmi tter span (Inpu t No. 1) which will 
produce a 3-13 psig (1 0 psi change) output in branch line 
pressure. This setting must be calculated and set pr ior to 

cal ibration of the receiver-controller set point. I f changes in 
proportional band setting are required for stable control , 
recalibration of the receiver-con troll er is required. 

The formula for converting throttling range to proportiona! 

band setting is: 

. . Throttling Range 
Proportional Band Settmg =T . S X l 00 

ransm1tter pan 

Typical Conversions a re: 

THROTTLING RANGE 

Transmitter 
Span 5 0F 200F 80% RH 2" H2O 

OF OF % RH "H2O 

p 2.5 1.25 5 2 .05 
R 
0 5 2.5 10 4 .1 
P. 

10 5 20 8 .2 
B 
A 15 7 .5 30 12 .3 
N 
D 20 10 40 16 .4 

s 25 12.5 50 20 .5 
E 
T 30 15 60 24 .6 
T 
I 35 17.5 70 28 .7 

N 
G 40 20 80 32 .8 

See F-14246 for conversions for other throttling ranges. 

THROTTLING RAN GE VS. PROP. BAND SETTING 

2 
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(B) 
BRANC H 

( 2 ) 
INPU T 2 

(OPT ION A L ) 

(M) 
MAIN 

( 1 ) 
I NPUT 1 

( PR IMA RY) 

(A ) 
REMOTE 

SPA 
(OPT I O N A L) 

Figure 1 - RECEIVER-CONTROLLER PORT IDENTIFICATION 

R E VE RS E- ACT ING (RA) 
Pl LO T TUBE 

CONNECTION 
(SHOWN W ITH PLUG I N HOLE) 

RECE I VER-CONTROLLER 
RESTRICTION (0.005) 

ADJUSTABLE 
SET POINT 

SCALE 

SET POI N T 
INDICATOR 

Figure 2 

RESTRICTION (0.00 7 5 ) 
( F OR TRANSM I T T ER, 

INPUT NO. 1) 

DIRECT-ACTING (DA) 
Pl LOT TUBE 

CONNECTI ON 

3 

REVERS E - A C TIN G (RA) 
S C RE W 

SCREW C ONTACT 
POI N T ON LEVER " B" 

Figure 2a - REV ERSE ACTING SCREW ADJUSTMENT 

DIRECT ACTI NG (DA) 
SCREW 

REVERSE - ACTING (RA) 
SCREW 

PERCENT 
PROPORTIONAL 

BAND ADJUSTMENT 

PERCENT 
PROPORTIONAL 
BAND SETTING 

INDICAT ION 
POINT 

Figure 3 

LEVER "B" 



DIRECT ACTING (DA) 
SCREW LEVER "A" 

PERCENT 
AUTHORITY 

ADJUSTMENT 

PERCENT LEVER "B" 
AUTHORITY SETTIN G 

INDICATION POINT 

Figure 4 

Percent Authority Adjustment 

See Figure 4 for location of adjustment of percent 

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. 

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. 

See Page 7 for method o f 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. 

2. Remove restrictor cover plate. 

3. Remove restrictor plate and gaskets . 

4. In s tall blocking gasket packaged with the 

receiver-controller. 

5. Install cover plate and secure blocking gasket and cover 
plate with two screws. 

If additional gaskets are required, order under Part 
Number PNC-42. These gaskets have a Red edge which will 

be visible above the top of the cover plate to indicate the 
restriction has been removed. 

CALIBRATION 

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

4 

2. Select and apply proper set point decal provided whh 
the receiver-controller. 

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

3. Connect into transmitter No. 1 and 2 lines calibration 
box as shown below: 

PRIMARY 
TRANSMITTER 

SECONDARY 
TRANSMITTER 

2 

RECEIVER 
CONTROLLER 

CALIBRATION 
BOX 

Figure 5 

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

5. 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. 

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

7. 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° H2O on the differential 
transmitter proceed as fo llows. If readings are not 
with in these limits on all transmitters except the 
differential pressure transmitter, replace the 

transmitter. When installing the new transmitter refer to 
the transmitter general instructions and make sure it is 
installed properly. 

8. Adjust all permanent receiver guages to match the 
condition as measured with the accurate measuring 

device such as thermometer, etc. (Not calibration box 

gauge.) 

9. Position toggle switches to down ( calib) position. 

TO CHECI< PER CENT PROPORTIONAL BAND: 

10. Single Input Units & Dual Input 

A. Adjust the signal to lnpu t No. l until 3 psig is read on 
the branch gauge. Note reading on the No. 1 test gauge. 

B. Adjust the signal to lnput No. 1 until the branch gauge 
indicates 13 psig. Note reading on the No. 1 test gauge. 

C. Determine difference between step A & B. 
D. If this difference is not correct for desired t hrottling 

range, adjust the percent proportional band adjustor in 
the proper direction and return to step A in calibration 

above. 



FOR SINGLE INPUT UN ITS 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 indica tor. 

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 t he following 
for an example: 

Given OA O 70 Secondar Transmitter 2' 
--t----1-----lf--- --'------..>.......L 
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 Outdoor Air 

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

Given: Outdoor Air 
-l0F 

60F 

Transmitters Range 

Hot Water 
180F 
lO0F 

O.A., - 40 to +160F (200F0 Span) 
H. W., 40 to 240F (200F0 Span) 
Desired TR, 10F0 

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. (-lOF). Point 1 becomes 180F (T-1) at - l0F 
(T-2) . 

Next, plot Point 2 at lower limit of H.W. (lO0F), and 
upper limit of O.A. on T-1 (60F). Point 2 becomes 
lO0F (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" (70F0 ). 

C. Draw horizontal lines from Points l and 2 across to 
vertical T-1 scale. Designate difference between two 
horizontal lines as "A" (80F0 ). 

5 

D. Formula -

% A uthority Setting - A X K 

B 

A and B are as plotted on Chart F-14245 

Span of (O.A. Transmitter) T-2 
K=------- --- Xl00 

Span of (H.W. Transmitter) T -J 

For above example 
. . 80°F % Authonty Setting= 70op X 100 

% Authority Setting= 1.14 X 100 

% Authority Set ting = 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 con nected to Input No. 1. 

"I<" FACTORS FOR CALCULATING PERCENT AUTHOR ITY 

Input 1 Input 2 
Transmitter Transmitter I( Factor 

Span Span 

50 F 50 F 100 
50 F 200 F 400 
50 F 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 2.5 

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 CHECI< PERCENT AUTHORITY: 

A. Adju st 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 tes t gauge 

indicates the lowest desired temperature (in example 
0°F). 

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

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

15. On units with remote set point adjustmen t, make 
certain that the signal from the set poin t adjustor is 9 
psig. 

16. Rotate set point knob until 8 psi± 1 psi 1s obtained 
on branch pressure gauge. 

17. Slide the set poin t scale until the minimum desired 
temperature (in example l00°F) is read at the set 
point indicator. 

The unit is now calibrated: remove calibration box and 
reconnect transmitters. 

T-1 
240 

220 .., ;,: .: .. 
::, oi ? 
::! #- I- 200 .. :E Q. 0 

::: 0 180 "' ii 

10 

9 95 HO 

8 90 90 

1 80 85 

6 70 80 

5 60 75 60 

4 50 10 40 

3 40 65 

2 30 60 0 

I 20 55 

0 10 50 
02 -20 0 20 40 60 80 100 120 140 

DIV 
50 55 60 65 70 75 80 T-2 
10 20 30 40 50 60 10 

85 90 95 

80 90 
02 0 

DIV 2 3 5 6 9 

JOB NAME 

LOCATION 

ARCHITECT 

ENGIN EER • CONTRACTOR FIELD OFFIC( 

160 180 

100 

10 

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 ROTATION TO OBTAIN 8 
PSIG BRANCH LINE PRESSURE. 

Initia l Branch Pressure Initial Branch Pressure 
Action Below 8 PSI Above 8 PSI 

DA ccw cw 

RA CW ccw 

DIAL KNOB HAS 10 EQUAL DIVISIONS. 

200 

Transmitter Span Input 1 Each D ivision Represents 

220 

50°F .25°F 
200°F 1°F 

80% RH .4% RH 

2" H2O .01" H2O 

INPUT 2 INPUT I 

T-2~ T-1~ !:~~ ;:~ X 100 ~ K 

- 10 185' 

60 95' ' INCLUDES 1/2 TA 

% AUTHORITY=; X K 

Determine A and 8 usir"lg instruc11o ns in General 
ln!>truc11ons F. J 4238, ''Determining Percent 
Authority Selling" 

AUTHOR ITY 
80 IAI 100 IKI 
70 16 1 X - ---

% PROP. BAND TR Desired IT-II X l00 
SPAN !T-1I 

PROP BAND. 10 !TR T -1I 
200 !SPAN T- 1I X l OO 

5 % 

PKS SCALE VALU ES 

240 PKS 

ROOM TEMP. P, I O I I 1213141 5 1 6 1 7 1 8 1 9 1 10 I 
% R.H. 

P, 

DIFF. PRESS. 

TRANSMITTER RELATIONSHIP CHART DRAWN 9y ______ _ 

SAMPLE OF F-14245 
CHCCK[O ______ _ 

OAT[ ______ _ _ 

Figure 8 
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USE OF CONTROLLERS WITH RECEIVER- CONTROLLERS 

There are occasions when it is desirable to use a controller 

such as a room thermostat, rem o te bulb thermostat, o r 
receiver controller to provide the signal to the input 
chamber of a dual in put receiver con tro ller. A typical 

example of this is room and discharge con trol. These types 
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l!lfll1fJit,, General Instructions ~---·-......,,.,. 
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 (tour 
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 
pneumatic transmitters tor control of terminal systems such as 
mixing boxes, reheat coils, multizone zone dampers, etc. 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-11 4 blocking gasket, 
two mounting screws and set point 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 tor 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 

B-1 

Front View 

3/ 8 

9/16 

9 / 16 

1/4 

4 
3-3/ 4 

3-7 / 16 

1-11 / 16 

3 /4 

3/ 8 

r ---ffi-Pt---tL~-El8--------'-

2-1 /2 

L EndView 

._,_______. 

Figure 1. 

RKS-5001 Without 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. 

INST ALLA Tl ON 

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 transmitter 
requirements. 

F-14902-2 



Setpoint Scale 

Reverse­
Acting 
Branch 
Connection 

Procedure 

lnpul 
Conneclion 
From 
Transmitter 

Figure 3. 

Setpoint 
Adjustment 
Screw 

Direcl-Acling 
Branch Connection 
1 :1 Ratio Reverse­
Acting Branch 
Connection 

Tubing Connections: Connect ion B-1 is used as the 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 output 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. 

Main 
Air 
Connection 

Li 
t 

RUN/ADJUST 

Figure 4. 

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

Clockwise rotation of the setpoint screw increases the set point. 

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 applicat ions such as humidity reset or summer com­
pensation where a 1 :1 ratio reverse-acting 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 resetting 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 
reset 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 ful l 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-Acting: 

1. Turn 1 :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· 1 00 or AKS-1 00-500 AKS-100 or AKS-100-500 
Calibration Box Calibration Box 

' Transmitter Transmitter 

Receiver­
Controller 

'---"-'--' 

Figure 6. 

Input 

18 psig Main 

Receiver­
Controller '-----' 

t 8 psig Main 

Figure 7. 

Calibration as 1:1 Ratio Reverse-Acting: 

1. Connect 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. Adjust left 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 O 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. If reading 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 H20 on the differential transmit­
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 H20 scale on the calibration box. 
Use the permanent gauge for the system. 

8. Adjust all permanent receiver 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. Determine 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
cates the desired setpoint. 

12. Rotate 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 lhe 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 "O" ring and restrictor into R.A. reslrictor loca­
tion by gently pushing restriction cup and "O" ring in with 
thumb or handle of screwdriver. 

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

(2) 

Manifold Plate 

Figure 8. 

A.A. Restriclor 
Location 

Manifold Screw 
(2) 

Use of Blocking Gasket PNC-114 (Figure 9): On applica­
tions where the transmitter is more than 200 feet, a remote 
restrictor must be used. Blocking gasket PNC-11 4 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"), lhe restriction for the input 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. 

Receiver­
Conlroller 

Manifold 
Position ·•A"' 

Manifold 
Position "B"" 

D.A 

-li¼%C.'._ ~':·~::~J~-
Standard Gaskel PNC-113 

Figure 9. 



CHECKOUT MAINTENANCE 

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. 

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. 

F-14902-2 BK 

TYPICAL PIPING 
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81 
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Figure 10. 
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t!/!!!JJlflJ. General Instructions 
"'"'-.-·-----

Static Pressure Controller 
Type PP-1012 

~ -. 
m 

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 two 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 appl ications inc lude the control of static 
pressure in duct systems using motor actuated static 
pressure dampers. The O to 8 inches of water range is 
particularly useful for controll ing 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 abi lity to work above or below O static 
pressure permits the maintenance of the proper laboratory 
atmosphere. 

A sensitive thin fabric filled diaphragm provides the 

/" 

INCHES 

W.C. MARK 

PP-1012 

_ High Pressure 

~ Tap . 

. -~ 
. 10 

.08 

.06 

.04 

.02 

.01 

Figure 1 

Calibration 
Screw 

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 th rott ling 
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 siz ing air 
mains is 16 cubic inches per minute . 

Branch 
19mm 1,.. _ __ 121rnm(5l - - --! 19 mm 
[3/4) -.J - 79mm(3·1/8] "1--t---13141 

Main 

~--f1···~ i' ~ L Low Pressure 
l Tap 

LITHO IN U.S.A. 

f-- Setpoint 
Adjuster 

Figure 3 

I 
44mm 

" f,l,r,--=-,W/.,--,~ I, r 4 I 

Up 

I 

108mm 
(4-1 /4) 

- - 152 mm(6) - - - -' 

Figure 4 
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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 adjustment 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 0. 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 Oto 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 exe rted 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 static 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 set 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 ccw if it is above 8 psig. Adjust the 
screw until the control pressure is 8± 1 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-Co/man CompanL1 
ENVIRONMENTAL CONTROLS DIVISION 
1300 Rock Street, Rockford, Illinois, US.A., 61101 

LITHO IN U.S.A. 
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1- 15/ 16'" 
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LL1---------1-_, I 
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Pressure Tap 
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"V 
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Figure 1. Direct Mounting of Probe 

0 

0 

/ Higl1 Pressure Tap 

f 
3- 1 ;,1" 

(83mm) 

2 Mounling 
Holes 

Figure 2. Remote Mounting of Probes 
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PC-301 
Differential Pressure Switch 

For low or llne voltage control of static, velocity or total 
pressures, or differential static or total pressures of air and 
non-combustible gases only. 

All metal construction with 1 /2" conduit opening. SPOT snap 
action switcl1. Coded screw terminals. 

PERFORMANCE 

Maximum Safe Pressure: 12" W.C. 

Setpoint: Field adjustable .05 to 1" W.C. 

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

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. ,,. ,,. .,,,,,,. 
C ~,,,. Increase 

ommon Pressure 

N.O . 

N.O. makes on increase of pressure 

Switch Rating 

Vac 
Full Load Locked Pilot Duty Non-Inductive 

Amps 

24V -

120V 6.25 

2,10v 3.1 

277V 2.7 

OPTIONS None 

ACCESSORIES 

Rotor Amps (VA) 

- 60 

37.5 300 

18.6 300 

16.2 300 

AP-301 Static probe for turbulent air 
AP-305 Static probe for low actuating pressure 

Amps 

-

-

-

10 

AT-208 Duct mounting kit for remote probes other t11an 
i\P-301 or AP-305 

INSTALLATION 

CAUTION 

Fo, use with air or non-combustible gases only. 

1. Select direct or remote mount ing. For f1elcl 1nount1ng use 
mounting bracket as a template. For fRctory mounting use 
dimensions provided. See Figures t aml 2. 

2. Select appropriate probes from Tables 1 ancl 2. 

PROBES 

Probes can be cons tructed from t / 4" O.D. copper. brass. 
or aluminum tubing. The ends of the probes shoulcl IJe cut 
square to tho sides of the tube ancl cleburrecf. Total pres­
sure prolJe must have the sensing encl bent at 90°. 
approximately t to 3 inches (25 mm to 76 mm), from t11e 
tip. Use AT-208 kit to mount prol)e to clue!. 

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 tt1ere 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, tees, or 
dampers). If this is not possible locate the probe tip as 
close to the center of the duct as possible. 

4. Mount the PC-301. Note: The cfiapt1ragm must be mounted 
in a vertical plane and in a location free from vibration. 

5. Connect the remote probe(s). if any. to the PC-301. 

6. Make all connections in accordance with job wi ring dia­
grams and in compliance with national and local codes. 
On an increase of air pressure to above set point, common 
contact of switch is made to normally open contac t. On a 
decrease of air pressure to below setpoint, common con­
tact of switch is made to normally c losed contact. 

Adjustment 

To increase set point, turn adjustment screw clockwise. Adjust­
able .05 inch ±.02 inch to 1.0 inch W.C. ( 1.25 mm ±.5 mm to 25 
mm W.C.). To decrease setpoint. turn adjustment screw coun­
terclockwise. Note: Units are sl1ipped at minimum setpoint. 

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

Qa Mounting Screws (3) 
~ 
~ 

0 

Tube 
12" Long 

Supplied with PC-301 

(/-~ 1 / '1" O D Plastic Tube 
1 - (Not Suppliecl with --+-

: PC-30 1) 

I . 
I ~ Use Section of 3/ 8" OD ~ 
I ~ Plastic Tube Supplied -
I wit11 PC-30 t 

I ' / 

4. Totatt 

AT-208 Duct 
Mounting Kit 

Duct Wall 

-Air Flow 
3. Static ' 

Remote Mounlin'g of Proties. Use 
AT-208 to Mount Probe to Duct. 

(Above Items Not Supplied. Order 
/\ T -208 Separately.) 

Figure 3. 
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2. Tolalt 1 Static ' 

-+-- Air Flow 

Direct lv1ounting of Proties 
(Not Supplied with PC- 301) 

• Opening In lube musl be per­
pendicular lo alf llo\'/ These 
probes ca n accuralely sense 
&lal1c pressure 111 s11100I11 air 
al veioc,I1es up 10 ,157 rnpm 

f 1500 lprn) 

t Tips of probe must lace 
cf1rPrtl>' into <1 1r slrPam 

1. Turn adjustment screw full CCW. 

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

3. Turn adjustment 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 t /8 
turn more CCW. 

Table 1. Direct Mount of One Probe 

Static Velocity Total 6 Static 6 Total 

High Press. 
Probe 1 Probe 2 Probe 2 Probe 1 Probe 2 Tap· 

Low Press. Probe 3 Probe 3 Probe ,i 
Tap 

-
Remote 

-
Remote Remote 

Table 2. Remote Mounting of Probe(s) 

Static Velocityt Total 6 Static 6 Total 

High Press. 
Probe 3 Probe 4 Probe 4 Probe 3 Probe 4 Tap· 

Low Press. 
Probe 3 Probe 3 Probe 4 Tap 

- -

'HighesI (absolute) pressure should be appl1ecl lo h1gl1 pressure IaI) 
tr,101 can be used 111s1ead ol 1wo probes 

6 ° D,llerent,al 

AP-301 static probe is used 1n 
areas with air turbulence caused 
by filters. dampers. etc 

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

AP-301 
AP-305 

/\ir Flow 

Figure 4. Optional Probes 

Low Pressure 
Tap 

D1aµhcag1 11---..... ~ 
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Figure 5. 
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9D General Instructions 
""--·---

Pressure Controls 
Electric Switches 

PC 110, PC 141, PC 151 
PC 131-0-1, PC 132·0·1 

~

IJ:: 
JJ:: ~•-· OJI;; 

,, 

DEVICE INFORMATION 
ldentif ication 

PC 141 

The pressure electric switch model number and the 
date of manufacture (numerically, the week followed 
by the year) is stamped on the l1ousing of the switch. 

These pressure controls are used wl1enever it is 
necessary to close (or open) an electrical circuit on 
the basis of a predetermined air pressure signal. 
Typica l applications inc lude 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-1 10: 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 
screws. 

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-11 2-1 into SYZE-567 track moun­
ted (horizontal preferred) in the control 
cabinet. 

LITHO IN U .S.A. 

PC 151 

3. Make air supply connections. 

PC 131·0·1 
PC 132-0-1 

4. Remove device cover and make wiring con­
nections to the switch terminals. Refer to 
Figures 5 thru 8 for terminal cod ing. 

5. Replace the cover. 

~-1/8 I ~ -11• 

Figure 1 

o----~·3/8 - ---+l 
---0/8----, 

2·1/31 

G) 

Figure 2 

Figure 3 

- I PC-131-0-1 
;::::;=:::;;:::==:::;1 PC-132-0-1,-'fo?''f:::-:~ ~ 

1·19/16 

+ 

Figure 4 
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WIRING 

All electrical winng 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-11 O 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 rigllt side 
(cutou t) 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, toproperly set aPC-131 -0-1 to open 
its contac ts at 15 psig and c lose 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. 
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(lfflJj/jj:J General Instruct/ans ~---•---=~ 
APPLICATION 

For appllcatlons where an electrlcal circuit is used to con­
trol a pneumatlcally operated device. Used to direct 
supply air to a pneumatic device when the coll 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 Watts (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. 
Ambient Limits: 

Shipping Temperatures, - 40 to 150°F (- 40 to 65°C). 
Operating Temperatures, 40 to 130°F (4 to 54°C). 
Humidity, 5 to 95% RH, non-condensing. 

Supply Air Temperature Limits: 40 to 130°F (4 to 54°C). 
Air Connections: Three barbed fittings for 1 / 4" 0.0. plastic 
tubing. 

"N.O.", Normally Open. 
"N.C.", Normally Closed. 
"Com", Common. 

Electrlcal Connections: 18" (457 mm) leads on the coil, 
except AL-110-201 which has 4-1 /2' (1.4 m) 3-wire power 
cord. 

® 
All models except 
AL-110-201 
and AL-109 

'i\l 
AL-110-201 only 

Solenoid Part No. 

AL-100 

AL/49t 

uAL-110 

AL-110-201 

AL-120 

AL-125 

AL-140 

tUnit has no solenoid enclosure. 

ACCESSORIES 

AL-100 Series 
Solenoid Air Valves 

I 
!J 

Vollage (AC 60 Hz) 

24 

120 

120 

120 

208 

240 

480 

Mounting: In any position to wall or subpanel of a cabinet. 
Dimensions: 4-1 / 16" high x 4" wide x 2-1 /2" deep AK-52582 Auxiliary mounting plate for track mounting 
(103 mm x 102 mm x 64 mm). AK-8953 Mounting track 

Dimensions in inclles [ ] mm 

-----3-15/32 (88)---- • • --2-3/8 (60] -

o~ 
N.C.____ 

~ 0 

'------' 

- 2-1 /2(64) 

Figure 1. Mounting Dimensions and Air Connection Identification 

LITHO IN U.SA. 10-86 

J 1 /2" Conduit Hole 

• 1 

4-1 /16 
03] (1 

--

F-1 5875-3 



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 Al<-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 coi l hold down nut. 

-------- CAUTION ______ _ 

Do not over-tighten as this may cause distortion of 
plunger tube or damage coil. 

5. Replace cover. 

Inside Cabinet Mounting: Fasten to subpanel of cabinet 
with two 1/8 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 to conserve panel space. UL listing is void if 
wiring enclosure of the solenoid is removed. 

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" to .0359", 1.21 mm to .91 mm). 

a.l',lr. -"· f"~; I .:;. . . . . , -. . I 

: 1f ) .</.~ . ~• -~ I .. . 

Figure 2. Coll Hold Down 
Nut Location 

F-15875-3 BK 

Coil Hold Down Nut 

~ Side of Enc losure 

Figure 3. Solenoid 
Mounting Location 

1 . 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 nut; 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" (.5 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 tota l system is recommended to 
assure sustained optimum performance. 

REPAIR 

The only replacement part offered is the solenoid coil. 

Solenoid Part No. Vollage (AC) 

AL-100-0-0-1 

AL-109-0-0-1 

AL-110-0-0-1 

AL-120-0-0-1 

AL-125-0-0-1 

AL-130-0-0-1 

AL-140-0-0-1 

TYPICAL APPLICATION 

To Time Clock 

N.O. 
(Exhaust) 

24 

t20 

120 

208 

240 

277 

480 

Coil Part No. 
PNR-300-1 t 0 

PNR-300-120 

PNR-300-120 

PNR-300-130 

PNR-300- t 40 

PNR-300- t 50 

PNR-300-060 

TK-1001 

To Aclclilional 
Pneumatic Devices 

Figure 4. Typical Application 

Barber-Colman CompanL/ 
ENVIRONMENTAL CONTROLS DIVISION 

1

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

LITHO IN U.SA 



r!lflllll!:J, General Instructions ~----·-......,,,,~ 
Pneumatic 

Humidity Transmitter 
HKS-2033 
HKS-5033 

Pneumatic Humidity Transmitter 

DEVICE INFORMATION 

Identification 

The H KS 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, venti lating, and air 
condition ing systems. They may be used in conjunction 
with AKS receiver gauges for indication only. 

Pre-Installation 

The H KS-5033 wall type transmitter is shipped with 
mounting screws, one inch copper tubes, and insulator card. 

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. 

~ 2033 
1'11<S-5033 

HKS-2033 Duct Type 
Transmitter 

HKS-5033 Wall Type 
Transmitter 

Wall fittings are ordered separately. Two types of fittings 
are available. The AT-516 (Figure 1) wall box fitt ing is for 
su rface 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 Restr ictor Tee 
One APNT-11-011 Black Tube 
One APNT-11-021 White Tube 
Two APNT-93-030 Spring Inserts 

The H KS-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 on ly): 18 
psig. 

Air Connection: One plastic tube to simpl ify installation. 

F-14242-4 



Locate the transmitter where it wil l be exposed to 
unrestricted natural air circulation representative of the 
average cond itions 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 wi ll d irectly 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 
45o 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. Insert 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 even ly. 

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 frotn the 
holes. 

2. Cut the plastic tube on the back of the humidity 
transmitter as fo llows: 

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 45° 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 suppl ied 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 circu lar 
motion, push the tubing firmly into the socket at least 
1 /4-inch. 

4. Remove cover. Place the transmitter against the wal l 
fi tting and pu ll the excess tubing through the transmit­
ter back plate being careful not to unplug it from the 

fitting. Fasten t he 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 A T-532-11 1-1-01: 

To install the AT-532-111-1-01 under the cover (Figure 4), 
proceed as fol lows: See Pre- Installat ion for parts required. 

To Install; connect plastic 
tubing d irect, push over 
barb as far as possible. No 
clamps are required . 

To Actuator ..,_ 
o r Controller 

Assembly of Restriction 
AT-532-111 - 1-01 5/32"' Tee 
AT-532-222- 1·01 1/4" Tee 

1. Remove cover. 

Main Air 
/ Connection 

To Actuator 

t-...Y.'-'___.. or Controller 

Figure 4. 

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-532-1 11-1-01 
restrictor tee (Figure 3}. 

4. Connect the APNT-11-011 black tube to the main 
connection of the AT-532-111-1-01 (Figure3}. Insert 
one APNT-93-030 spring into the tube. Cut off any 
excess spring. 

5. Insert 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. Insta ll the insulator card, provided, inserting t he black 

tube through the left hand ho le and t he white tube 
thro ugh the r ight hand hole. 

9 . Insert the black tube into the left hand hole in the wal l 
fitting o r connect to the ma in line. 

10. Insert t he white tube into the right hand ho le in the 
wall fitting o r connect to the transmitter (branch) 

output line. 

11. Attach t he transmitter back plate to the wall box with 

screws prov ided. 

12. Replace cover and tighte n cover screw. 

Duct Transmitter 

T he duc t transmitter is mo unted d irectly to the duct w ith 
t he sensing ele men t tube loca ted at the top. See Figure 5 
for duct transmi t ter mo unting dimensions. Tubing connec­
t io n to a ir is made by using ada pters for plast ic tubing o r 
for copper tub ing. A strain re lief and bushing is provided to 
secure p lastic tubing where it e nters the ho using. 

----------- 3-1/2" --------

r--- -- 1-3/4" ----
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 tub ing. 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 fie ld tubing and insert in to metal 

bu shing. 

Copper fie ld tubing: Solder a BPNT-67-1 to 1 /4-inch 

copper, then make connection of p lastic tub ing to 
f itting. Strain re lief cannot be used. 

4. Replace cover. 

CHECKOUT 

1. Connect the calibra tion box into the transmitters No. 1 
and 2 I ines as shown in Figure 6 or Figure 7 _ 

2 . Move toggle switches to the up (transmitter) position . 

3. After mak ing sure the transmitters are sensing a stable 
humi d ity, measure t he conditio n a t the transmitter 

with an accurate measuring device. 

4. Note reading o n calibratio n box gauges for specific 
range of transmitter used, compared to condi t ion 
measured at the transmitter. 

Readings should be wi thin ± 6% RH on an 80% RH 
span transmitter. If readings are not within these limits, 
rep lace t he transmitter . 

RUN/ADJUST 

No adjustments are req ui red o n the transmitter. 

MAINTENANCE 

The uni t requi res no main tenance under normal conditions. 

REPAIR 

Field repair is not recommended. If the system is not 

o perating correctly, and the reason is traced to the 
t ransmitter, it sho uld be re placed. 

Typical connection o f 
S Y Z E-1 2875 - 1 to c h eck 
t ransmitter with remote 
restrictor 

Main 

To Actuator 

/A\ SYZE-128~5-1 r;f\ 
~ Cal ibration Box \::!.._.j 

i----- See Note 1 ------1~ 

B M 2 

.,_ _ _..,_ See Note 2 

Receiver-Control ler 

Tra nsmitter 
Note: 1 . More than 200 ft. u p to a max . of 1000 ft. 

2. Block restriction in receiver-contro ller . 

Primary 
Transm itter 

2 

Receiver­
Contro l ler 

Figure 6 

/A\SYZE-12875- 1 rj\ V Calibration Box "V Secondary 
Transrnitter 

[Q] BB [Q] 

Figure 7 . 

Typ ical connection of 
SY Z E-12875-1 to check 
t ran sm itter with restriction 
in receiver-control ler. 



APPLICATION OF R ESTRICTOR 

Main 

T ransmitter 

.0075 
Restriction 

Receiver 
Gauge 

1000Ft. Max. --------ei,..tl 

Figure 8. Type I: Supply (Mainl Air Line Running Near 
Transmitter Location (Indicat ion Onlyl 

I 

Transmitter 

R eceiver 
Gauge 

.0075 

Figure 9. Type II: Supply (Mainl Air Line Running Near 
Receiver Gauge Location (Indication Onlyl 

F-14242-4 BK 

Main .,.1&---------200 F : · Max. -----• 

r , 

R eceiver 
Controller 

T ransmitter 

Rece ive r-Controller up to 200 Feet From Transmitter 

Main 

I 
I 

I 

See Note 2 

Receiver-

I 
I 

I 

I 

See Note 1 

.0075 
Restriction 

Control ler 

Transmitter 

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

See General Instructions F -14238. 

Receiver-Contro ller Greater T han 200 feet and 
less than 1000 feet fro m transmitter. 

Figure 10. Type Ill; Transmitter Used With Receiver-Controller 

Barber-Ca/man Campan1.1 
ENVIRONMENTAL CONTROLS DIVISION 
1300 Rock Street, Rockford, Illinois, U S.A., 61101 

LITHO IN U.S.A. 



\ 
) 

refSiJ General Instructions ~---...... ,----~ 

APPLICATION 

Pneumatic gradual switching (non-snap acllng) relay 
used In switching one of two pneumallc Input pressures to 
a common outpul. The relay will also stop lhe air signal 
from a controller output, main line or bleed air from a 
controlled device In healing, ventllallng and air condition­
Ing systems. 

SPECIFICATIONS 

Acllon: 
Increase of PIiot Pressure above Switch-Over Pressure, 
Normally closed (NC) porl is open lo common (C) port. 
Decrease of PIiot Pressure below Switch-Over Pressure, 
Normally open (NO) port is open lo common (C) port. 

Construction: 
Housing, Polysulfone. 
Diaphragm, Neoprene. 

Switch-Over PIiot Pressure: Adjustable 9.5 to 23 psig (66 lo 
159 kPa); factory set 17.5 psig (121 kPa) which is al lhe mid­
point of the differential. 
Dlfferenllal (Switch-Over PIiot Pressure): 
3 psig (21 kPa) max. 
PIiot Pressure: Two-position. Nole: The pilot pressure must 
have a two-position pressure change of at leas I 4 psig (28 kPa) 
or the relay will not function. 
Air Supply: 

Quality, Pneumatic control systems require clean, oil free, 
dry air. 
Pressure, 

Maximum 30 psig (207 kPa). 
Operallng o to 25 psig (0 to 172 kPa). 

Ambient Limits: 
Temperature, 

Shipping and Storage -40 to 160°F (-40 to 71 °C). 
Operallng 32 lo 140°F (0 to 60°C). 

Humidity, 5 to 95% RH, non-condensing. 
Air Connecllon Code: See Figure 1. 
Air Connecllons: Barbed for 1 /4" O.D. plastic lubing. 
Afr Consumpllon for Sizing Afr Compressor: None. 
Afr Capacity for Sizing Air Mains: None. 
Flow Capacity: 0.15 scfm (70.8 ml/s) at 8 psig (55 kPa) 
supply wilh a 1 psig (7 kPa) pressure drop. 
Mounllng: Panel. wall or in-line; mounting plate and (2) two 
push-in fasteners are provided for securing to perforated 
metal subpanel. 
Panel Space Required: 2-1 /2" high x 2-1 /2" wide x 3" deep 
(64 mm x 64 mm x 76 mm). 
Dimensions: See Figures 2 and 3. 

ACCESSORIES None 

MAINTENANCE PARTS None 

UTHO IN U.S.A. 4-87 

Pilot 

AK-40401 
'Pneumatic Gradual 

Switching Relay 

AK-40401 
Shown with Mounting Bracket 

lnpu! Pressure 

p 

Pressure ----1 
(must be two-position) 

NC {Normally Closed) 

C(Common) 

Oulpul 

AK-40401 NO (Normally Open) 

Input Pressure 

Figure 1. Piping Connecllons 
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PRE-INSTALLATION 

Inspection 

Visually inspecl !he carlon for damage. II damaged, nolify !he 
1ppropriale carrier immedialely. If undamaged, open !he 
Carlon and visually inspecl !he device for obvious physical 
delecls. Relurn damaged or defective producls. 

Required Installation Items 

• Piping diagrams 
• Tools (no! provided): 

5/64" Allen wrench 
Appropriate screwdriver for mounting screws 
Appropriale drill and drill bi! for mounting screws 

• Mounling screws, lwo (2) #10, for unperloraled subpanels 
are no! provided 

INSTALLATION 

--------CAUTION-------
1. lnslaller 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 locale relay in areas subject to excessive 
vibration or corrosive atmospheres. 

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 subpanel per dimensions shown in 
Figure 3 or use mounting plate as a template. 

3. Secure mounting plale wilh two (2) #10 screws (no! pro­
vided) or use lwo (2) push-in lasleners (provided) ii melal 
perloraled subpanel is used. 

4. Carefully push cenler posl of AK-40401 inlo mounting 
bracket 

5. Pipe with 1 / 4" plastic lubing. 

i----- 2(51·) ------i 

1-7/8 (48) 

Dimensions in inches { ) mm 

SIDE VIEW 

1 /4 (6) Approx 

2-1 /32 (52) 

3/8(10) 

19/32 (15) 

Figure 2. Mounting Dimensions 

Dimensions in inches ( ) mm 

,....---2-7/16(62)----+i 

, t81221 -'---H 
19/16 (11) 

1 /4 (6) 

0 

7 /32 (6) Dia. • I I-<-- 1.311321501 ---i 

Figure 3. Mounting Bracket Dimensions 

NO (Normally Open) 

~-se1point 
Sctew 

Mounting 
Bracket 

Figure 4. Port and Setpolnt Identification 



\ 

) 

ADJUSTMENTS (See Figure 5) 

Switch-overpitol pressure is factory adjusted lo 17.5 psig (121 
kPa). If a different switch-over pilot pressure is required pro-
ceed as follows: 

1. Connect inputs to P, NC and NO ports of the AK-40401 
(see Figure 5). Connect the output to COM port of the 
AK-40401. 

2. Determine lhe switch-over pilot pressure required lo con-
nect the NC port lo the COM port on an increase in pilot 
pressure to the AK-40401 [typically 15, 20or25 psig (103, 
138 or 172 kPa)]. 

3. Position the selector switch (AL-2201) to the exhaust 
position. 

4. Adjust the pressure regulator (AL-481) lo provide a pres-
sure equal lo the switch-over pilot pressure determined in 
step 2. 

5. Apply a pressure to AK-40401 NC input al least 5 psig (34 
kPa) different from the pressure al NO input. The COM 
pressure should equal the NO pressure with zero pres-
sure on the P port of the AK-40401. 

6. Position selector switch (AL-2201) lo apply the switch-
over pilot pressure lo port P of the AK-40401. 

7. 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 switch-over pilot pressure screw in slowly 
(using a 5/64" Allen wrench) until the pressures al the 
COM and NO pressures are equal. 

8. Turn the switch-over pilot pressure screw out until the NC 
and COM port pressures are equal. 

9. Position the selector switch (AL-2201) to exhaust the air 
from port P of the AK-40401. The pressure at the COM 
port should equal the pressure al the NO port of the 
AK-40401. 

10. Position the selector switch (AL-2201) to apply pressure 
lo port P of the AK-40401. The pressure at COM port 
should equal that of the NC port. 

11. TheAK-40401 relay is now adjusted for the proper switch­
over pressure. 

12. Remove the adjustment piping from the AK-40401 and 
connect the ports as required by the application. 

CHECKOUT 

1. The pressure al the COM port of the AK-40401 should 
equal the pressure al the NO port with zero pressure ap­
plied to the pilot port. 

2. Apply switch-over pressure to the pilot port of the AK-40401. 

3. The pressure al the COM port should equal that of the NC 
port. 

4. Follow the Adjustment procedure shown on this page if 
switching does not occur. 

5. Consider the relay defective and replace if proper adjust­
ment cannot be made. 

M Tes! 
Gauge 

Al-481 
Pressure 
Regulator 

Al-2201 
Selector 
Switch 

3 

Exhaust 

! '.put 

NC 

NO 

Input 

Figure 5. Typfcaf Adjustment Piping 

M 

15 psig 
(103 kPa) Heat 

20 psig 
(138 kPa) Cool 

M 

M 

B 

B 

TK-1101 
(RA) 
Thermostat 

p 

TK-1001 
(DA) 
Thermostat 

COM 

NO 

Figure 6. Typical Applfcallon 
Healing/Cooling Changeover 

FIELD CALIBRATION 

None required. 

MAINTENANCE 

Test 
Gaugfl 

To 
Actuator 

Controlled 
Device 

Regular maintenance of the total system is recommended for 
sustained optimum performancR 

--------CAUTION-------
Oil, dirt and/or waler in the air supply will cause unwar­
ranted damage to the relay. 

FIELD REPAIR 

Do not field repair. Replace with a functional relay. 



General Instructions 
AK-40605 
Pneumatic 

limiting Relay 

APPLICATION 

Pneumatic 1:1 ratio direct acting relay is used to limit 
minimum or maximum output pressure. The AK-40605 
can also be used as a manual positioner, 1:1 ratio relay and 
the lowest of two pressures selector. Relay will also 
increase the capacity of a controller (except when used as 
maximum output limiter or lowest pressure selector). 

SPECIFICATIONS 

Action: 1 :1 direct. 
Output: See Table 1 . 
Construction: 

Housing, Polysulfone. 
Diaphragm, Neoprene. 

Adjustments: See Table 1 for outputs. 
Air Pressure: Clean, oil tree, dry air required. 

Maximum, 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). 
Operating Temperatures, 32 to 140°F (0 to 60°C). 
Humidity, 5 to 95% RH, non-condensing. 

Air Connection Code: See Table 1 . 
Air Connections: 1 / 4" barbed. 
Air Consumption for Sizing Air Compressor: .002 scfm 
(0.9 ml/s). 
Air Capacity for Sizing Air Mains: 16 scim (4.4 ml/s). 
Mounting: Panel, wall or in-line; mounting plate and (2) two 
push-in fasteners for perforated metal subpanel provided. 
Panel Space Required: 4" high x 2-7 /16" wide x 1-3/ 4" deep 
(102 mm x 62 mm x 44 mm). 
Dimensions: See Figures 2 and 3. 

TABLE 1 SPECIFICATIONS 

Description Output Typical 
Piping 

Minimum Output Minimum Output Adjustable Fig. 6 
Limiting 0 to 20 psig (0 to 138 kPa) 

Maximum Output Maximum Output Adjustable 
Fig. 8 

Limiting Oto 20 psig (0 to 138 kPa) 

Manual Positioner Manually Selected from Fig. 10 
o to 20 psig (0 to 138 kPa) 

1 :1 Ratio Relay 0 to 20 psig (0 to 138 kPa) Fig. 12 

Lowest Pressure Lowest of Two Pressures Fig. 14 
Selector 0 to 20 psig (Oto 138 kPa) 

AK-40605 {with Mounting Plate) 

Output B 

p 

Figure 1. Piping Connections 

OPTIONS None 

ACCESSORIES 
AK-53098 Oto 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 knob kit 
AK-53698 "Warmer" CW scale and knob kit 
AK-53798 "Warmer" CCW scale and knob kit 

Air Connection Code 

Port P Porl B* 

Pilot Output 

Open to Output 
Atmosphere 

Open to Output 
Atmosphere 

Pilot Output 

Input Output 

Port M 

Main 

Input 

Main 

Main 

Input 

'Output pressure will drop lo O when main air supply is reduced to 0. The reduced air pressure allows controlled device(s) lo return to a "failsafe" condition when main air 
pressure to the AK-40605 is relieved. 
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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): 

Appropriate screwdriver for mounting screws 
Appropriate drill and drill bit for mounting screws 

if unperforated subpanel is used 
• Appropriate accessories 
• 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 

,..._----2-7/16(62) ~----..! 

7 /8 (22) 

19/16(11) 

1 /4 (6) 

0 

7 /32 (6) Dia. •I f-e- 1-31132 (501 __ .,. 3/8 (10) Dia. 

Figure 2. Mounting Bracket Dimensions 

Dimensions in 
inches ( ) mm 

5/8 (15) I 
_L_""==""' 

I• 

1-1 /2 (38) 

I 

: 5/8 (16) 

'ft 2-15/16(75) 

2-1/ 4 (57) 

Figure 3. Mounting Dimensions 

2 

Mounting 

In-Line 

Pipe with 1 / 4" plastic tubing (no clamps required). 

Within Control Panel 

Scale and knob kits may be used on AK-40605 (see Acces­
sories on page 1 ). 

1. Determine mounting location in control panel. 

2. Drill mounting holes in subpanel per dimensions shown in 
Figure 2 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 subpanel 
is used. 

4. Push center post of AK-40605 into mounting bracket. 

5. Pipe with 1 / 4" plastic tubing. 

6. Mount one 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). 

1. Drill mounting hole in the panel door. 

2. Mount the top of the relay to the face of the panel by using 
one of the scale and knob kits. 

3. Pipe with 1 / 4" plastic tubing. 

~1-3/4(44) 7 
7 /8 (22) 

lT 
,------ 1-1/4(32) 

I i 
: EB--i-1-+-~ 
jS/8 (16) Dia. Hol~ 

I I 

M~~C~s:c: r~q:i,ed 

2 7 

j'6 (
621 

Allow 3 (76) behind oany~ 

Typical Scale Plate Dimensions in inches ( ) mm 

Figure 4. Panel Space and Mounting Hole Size 

Figure 5. Mounting to Face of Control Panel 



ADJUSTMENTS AND CHECKOUT 

Minimum Output 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 required minimum output. 

3. Reconnect the pilot (P) port connection. 

Unit with a Scale Plate 

1. Disconnect the pilot (P) port connection and leave open to 
atmosphere. 

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 (TOOL-82). 

4. Turn knob to required setpoint. 

5. Reconnect the pilot (P) port connection. 

TK-1XXX Test 
Thermostat Gauge 

(Op1ional) 

I 
Test 

Gauge 
(Optional) 

Figure 6. Typical Piping for Minimum Position Application 

20 psig 

Output 
(Branch} 
Pressure 

/ 
Adjus1able 
Minimum 
Pressure 
Selling 

0 Pilot 
Pressure 

20 psig 

Figure 7. Pilot Pressure vs Output Pressure for 
Minimum Position Application 

Maximum Oulpul Pressure Application 
(See Figures 8 & 9) 

Uni! without a Scale Plate 
1. Apply full pressure to the main (M) port. 

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. Turn the setpoint shaft to obtain an output pressure which is 
equal to midscale of the setpoint scale used. 

3. Install knob at midscale and secure with 5/64" Allen 
wrench (TOOL-82). 

4. Adjust knob to the required setpoint. 

3 

I 
AK-40605 Gauges 

p M 

(Open to 
Atmosphere) 

{Optional) 

Controlled 
Device 

Figure 8. Typical Piping for 
Maximum Position Application 

20 psig 

Output 
{Branch) 
Pressure 

Adjostable / 
Maximum 

··--------,------

Pressure 
Setting 

0 ~---------- 20 psig 
Input Pressure 

Figure 9. Input Pressure vs Output Pressure for 
Maximum Position Application 

Manual Posilioner Application 
(See Figures 10 & 11) 

1. Apply full pressure to the main (M) port. 

2. Turn the setpoint shaft to obtain an output pressure which is 
equal to midscale of the setpoint scale used. 

3. Install knob at midscale and secure with 5/64" Allen 
wrench (TOOL-82). 

4. Adjust knob to the required setpoint. 

AK-40605 
with Scale 

(Open to 
Atmosphere) 

Test 
Gauge 

(Optional) 

L--{M 

Controlled 
Device 

Figure 10. Typical Piping for Manual Position Application 

20 psig 

Output 
(Branch) 
Pressure 

0 Setpoint 
Position 

20 psig 

Figure 11. Pilot Pressure vs. Output 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 
Thermostat 

Test 
Gauge 

(Optional) 

'-.0075 
Restrict or 

Test 
Gauge 

(Optional) 

Controlled 
Device 

Figure 12. Typical Piping for 1 :1 Ratio Application 

20 psig 

Output 
(Branch) 
Pressure 

0 "----P-,-
101
----- 20 psig 

Pressure 

Figure 13. Pilot Pressure vs Output Pressure 
for 1 :1 Ratio Application 

Lowes! Pressure Selector (See Figure 14) 

t. The input with the greatest volume capacity is connected to 
the (M) port and the other 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 other 
input to less than the maximum input value. The branch 
(output) pressure should be the same as the lowest input 
pressure. 

4. Readjust the input controller setpoints to their required 
values. 

TK-1XXX Test 
Thermostat Gauge 8 

(Optional) 
AK-40605 

I 
p M" Test TK-lXXX 

•input with greatest volume capacity 

Figure 14. Typical Piping for Lowest of Two Pressures 
Selector Application 

F~22282 BK 4 

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 Compan1.1 
ENVIRONMENTAL CONTROLS DIVISION 

1

1354 Clifford Avenue 
P. 0. Box 2940 
Loves Park, IL U.S.A. 61132-2940 
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APPLICATION 

The AK-406131:1 ratio relay is used to reverse a controller 
signal for sequencing actuators. The relay is also used to 
increase the capacity of a controller. 

SPECIFICATIONS 

Action: 1 :1 reverse (decrease in output with an increase of 
pilot pressure). 
Output: 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). 
Nominal Supply, 15 to 25 psig (103 to 138 kPa). 

Ambient Limits: 
Shipping and Storage Temperatures, -40 to 160°F 
(-40 to 71 °C). 
Operating Temperatures, 32 to 140°F (0 to 60°C). 
Humidity, 5 to 95% RH, non-condensing. 

Air Connection Code: See Figure 1. 
Air Connections: 1 / 4" barbed. 
Air Consumption for Sizing Air Compressor: .008 scfm 
(3.8 ml/s). 
Air Capacity for Sizing Air Mains: 16 scim (4.4 ml/s). 
Mounting: Panel, wall or in-line; mounting plate and (2) two 
push-in fasteners for perforated metal subpanel provided. 
Panel Space Required: 4" high x 2-7 / 16" wide x 1 -3/ 4" deep 
(102 mm x 62 mm x 44 mm). 
Dimensions: See Figures 4 and 5. 

OPTIONS None 

ACCESSORIES None 

20 I I I I I 

" lit II - C 

- - - - I i l I ,-,-
, , I I "·'· '"' t---~-1---e-7 ·rr 
+ . t- -r- r-rr 

~ ,.. 4,,Ll . ' 
-'l -:t '9+ -• ' • 0

"' - ·.s, ttt -+-,o..p,: , --- ~>-> ! , ; 
- - P.S,<" '-t'Q I 

>,,._ i ....... 
1, ~ I' I; 

?~,i;--o '. J"t4' ~ ~_:H-t H-

1- l'( ,s,~ , 1 I I'\. 0 (9:. , 
C r 

w '~" --!-- -»,ii .l. t !- + - .~ t- ! rr 

o<----t++- · I I f't+i ! I --· --
0 

PILOT PRESSURE psig 
" '" ,. 20 

Figure 2. AK-40613 with 15 psig Supply 
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AK-40613 
Pneumatic 1 :1 Ratio 

Reversing Relay 

AK-40613 
(Shown with Mounting Bracket) 

Output 
B 

p 
Pilot 

Main 
M 

Bias 
Adjustment 

Figure 1. Piping Connections and Bias Adjustment 

PILOT PRESSURE psig 

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 drill 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 relay in areas subject to excessive 
vibration or corrosive atmospheres. 

Dimensions in inches ( ) mm 

i..----- 2-7 /16 (62) ____ _,., 

7 /8 (22) 

I 

7 /32 (6) Dia. 1 /4 (6)• ----1-31 /32 (50) -----l~ 3/8 (1 O) Dia. 

Figure 4. Mounting Bracket Dimensions 

Dimensions in inches ( ) mm 

2-1 /2 (64) 

i----- 2-1/4(57) .. 1 

Figure 5. Mounting Dimensions 

2 

Mounting 

ln~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 subpanel 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 subpanel 
is used. 

4. Push center post of AK-40613 into mounting bracket. 

5. Pipe with 1 / 4" plastic tubing. 

TYPICAL PIPING 

TK-1XXX Test 
Thermos!al Gauge 

(Optional) Test 
Gauge 

(Optional) 

Figure 6. Typical Piping for Reversing Relay 
(See Figure 7 for Output Pressures) 

TK-1XXX Test 
Thermostat Gauge 

DA {Optional) 

~ ' 

Test 
Gauge 

(Optional) 

RA Relay 
Bias Setting: 
9 Pilot = 9 Output 

. ' 
Reversing Re!~y t-H w 

Reversing a 
Relay 
Output ~ 

Bias Selli ng: 

(psig) 
9 Pilot - 9 

' I I 

Output 

0 
1 2 3 4 5 6 7 8 9 10 11 12 13 14 15 16 17 18 19 20 

Thermostat Branch Pressure (psig) 

Figure 7. Typical Piping and Output Pressures 
for Heating and Cooling Applications 



ADJUSTMENTS AND CHECKOUT 

AK-40605 

(Open to 
Atmosphere) 

Tes! 
Gauge 

(Optional) 

I 
Test 

Gauge 
(Optional) 

Figure 8. Typical Checkout Piping for Reversing Relay 

This relay is field adjustable and normally is adjusted to follow 
the normal output curve as shown in Figure 2 when supplied 
with 15 psig (103 kPa) and Figure 3 when supplied with 20 psig 
(138 kPa). The relay may be adjusted to 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 pilot (P) port. 

3. Adjust the pilot pressure to some value, i.e., 8 psig (55 kPa). 

3 

4. Determine the output pressure which the relay should be 
producing by using the normal curve or other determined 
curve. 

5. If the output pressure is not correct: 

• To rise the output 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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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: Output pressure is equal to pilot pressure ±.25 psig 
(2 kPa) unti l reaching high or low limit, then output will not 
rise above maximum or fall below minimum. See table. 
Construction: 

Housing, Noryl plastic. 
Diaphragm, Neoprene coated. continuous fiber fabric 
diaphragm. 

Adjustments: See table for output. 
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: t /8" FNPT. 
Air Consumption for Sizing Air C ompressor: .008 scfm 
(3.8 ml/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) al 15 psig (103 kPa) 
supply, 1 psi (7 kPa) drop. 

Mounting: Panel, wall or track (AD-8953), mounting plate 
provided. 
Panel Space Required: 5-1 /2" high x 4" wide x 6" deep 
(140 mm x 102 mm x 152 mm). 

PNEUMATIC 

Accessories 

Pilol Signal 

2 

3 
Oulpul -----i 

Ou1pu1 

Part 
Output Limiting Number 

A~50604 
vkl\-50605 

Main 

AK-50604 Maximum Adjustable Oto 20 psig (0 to 138 kPa) 

AK-50605 

OPTIONS None 

ACCESSORIES 

Minimum Adjustable O to 20 psig (0 to 138 kPa) 

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 
Af<-53598 "Close" CCW scale and knob kit 
AK-53698 "Warmer" CW scale and knob kit 
AK-53798 "Warmer" CCW scale and knob kit 
AD-8953 Mounting track 

P45 



APPLICATION 

Pneumatic switching relays used in switching one of two 
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 healing, ven­
tilating and air conditioning systems. 

SPECIFICATIONS 

Action: 
Increase of Pilot Pressure above Setpoint, Normal ly 
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). 
Diaphragm, Neoprene coa ted, continuous fiber fabric 
diaphragm. 

Adjustments: See table. 
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 lo 150°F (-29 to 65°C). 
Humidity, 5 to 95% RH, non-condensing. 

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. 
Flow Capacity: 

AK-50301 , 346 scim (94.5 ml/s) at 15 psig (103 kPa) 
supply, 1 psi (7 kPa) drop. 
AK-50401, 259 scim (70.7 ml/s) at 15 psig (103 kPa) 
supply, 1 psi (7 kPa) drop. 

Mounting: Panel, wall or track (AD-8953), mounting pla te 
provided. 
Panel Space Required: 5- 1 /2" high x 4" wide x 6" deep 
(140 mm x 102 mm x 152 mm). 

OPTIONS None 

ACCESSORIES 
AD-8953 Mounting track 

~ Part Setpolnt Dlflerentlal 
umber Description 

(Pilot Signal). (Pilot Signal) 

J K-50301 3-Way Adjustable Adjustable 

Snap Acting 3 to 20 psi 1 .5 to 6.5 psi 
Factory Set t 1 Fac tory Set 1.5 

3-Way Adjustable 
AK-50401 

Non-Snap Acting 1.5 to 18.5 psi 2 psi Max. 
Factory Set 17 

PNEUMATIC 

Accessories 

/ 
rAK-50301 
AK-50401 

~ ~ 301 AK-50401 

PIiot 
Signal 

2-Position 
or 

Propor tional 

2-Position 

P43 

Pilol Signal 

1 (P) 
To 

From ___ 3_, J\clUator 

Con1roller (input 4 (common) 

N.C.) 2 (input N.O.) 

AK-50301 

Pilot 
Signal 

A K-50401 

Port 1 

Pilot 

Normally 
Closed 

From Controller 

From Conlroller 

2(P) 

1 (input N.C.) 
To 

>--- -111\~ctuator 
<!(common) 

3 (input N.O.) 

From Controller 

Air Connection Code 

Port 2 Port 3 

Normally Normally 
Open Closed 

Normally Pilot Open 

Port 4 

Common 

Common 
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PILOT PnEssune 

AK-50603-0-1 
Graph 1 

PILOT PRESSURE 

AK-50613-0 -1 w/15 psig Supply 
Pl LOT PRESSURE 

Al<-50613-0-1 w/20 psig Supply 

Graph 3 

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 

Al(-50603 - This uni t is no nadjustable and requires no 
checkout under most conditions. If it is desired to check 
the unit's operation proceed as fo llows: 

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 i.ncrease and equal the 
pressure applied to port 2 ±,25 psig. If not the re lay 
should be replaced. The output curve is shown on 
Graph 1. 

AK-50613 - This unit is field adjustable; it normally is 
adjusted to follow t he 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 011 Graphs 2 and 3. 

LITHO IN U.S.A. 

Graph 2 

Air Connection Code 

Port 1 Port 2 Port 3 Port 4 

Output Pilot Main Output 

To check t he unit proceed as follows: 

1. Connect a variable a ir supply to th e pi lot (2) port. 

2 . Adjust the pilot pressure to some va lue such as 8 psig. 

3. Refer to Graph 2 or 3 depending on supply air 
pressure, and find using the norm.ii curve or other 
determined curve the output pressure which the re lay 
should be producing. 

4 . Measure the output pressure. 

5. If the output pressure is not cotrect, adjust the 
adjustment screw inward to raise the outpu t 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 muunting 
plate which can be mounted to a panel or wall ,,~th the 
screws provided, or mounted in SYZE-567 track. Panel 
space required is 4 inches wide by 5-l /2 inches high by 6 
inches deep. Air connection s are: 1/8 FNPT. 

F-15224 



4- 1/ 4 

AK-506 03 FRONT V IEW 

F- 15224 BK 

1 /2" 

@ 

1-1/2" 

l l 
BACK VIEW 

0 0 

pq, 
0 O 0 

0 
0 0 
0 0 0 

0 0 

1--- - 3-3/4" ----j 
TOP VI EW 

MOUNTING PLATE 

31 
3 -3/4 " 

_J 

N OTE: M ount ing Plate Dimensio ns Typ ical for Relays 
A K-5060 3 & AK-60613 , 

DIMENSIONS AK-50603-0-1, AK-50613-0-1 

Barber-Colman CompanL/ 
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1300 Rock Street, Rockford, Illinois, US A., 6 1101 
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ifi!!!!JIIJl, General Instructions 
,,..___.,......,, 

AK-50301, 4~01 
Pneumatic Relays 

AI<•50301·0-1 1(.50401·0·1 

AI( ·50301 - This re lay is a snap-acting, three way 
switching relay. It is u sed to switch e ither of two input lines 
to a common output or to stop the air signal from a 
controller output or main air line and bleed the a ir from a 
controlled device. The pilo t signal may be ei ther two 
position or proportio nal. 

ADJUSTM ENTS 

To adjust the AK-50301 proceed as fo llows: 

1. Determ ine the pilot pressure at which it is desired to 
have the N.C. (3) port connected to the Co m. (4) port, 
on an increase in pilot pressure . 

2 . De termine t he pilot pressure at w hich it is desired to 
have the N.O. (2) port connected to the Com. (4) port 
on a decrease in pilo t pressure. 

NOTE 

The difference be tween the pressures in Step l and 
Step 2 must be be tween 1.5 and 6.5 psig. 

3 . Referring to rigure 1, connect a pressure regulator in 
the pilo t line and connect output to port l. 

4. Provide full supply pressure to the pressure regulator. 

5 . Adjust the signa l to port 3 to its maximum va lue. 

6. Adjust the signal to port 2 to its min imum va lue. 

7 . Adjust the pressu re regula tor to t he value de te rmined 
in Step 1. 

8. If t he pressure a t port 4 equals tha t applied to po rt 2 , 
adjust the setpoin t screw out slo wly unt il the unit 
switches and the pressure at por t 4 equals that applied 
to port 3. If the pressu re at por t 4 equa ls that applied 
to por t 3, adjust t he setpoint in until the pressure at 
port 4 equa ls that app lied to port 2 , then adjust the 
setpoin t screw out slowly unti l the unit switches back 
and the pressure at po rt 4 again equal tha t appl ied to 
port 3. 

LITHO IN U.S.A. 

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 d ete rmined in Step 2. If the pressure 
is too high, the differential needs to be increased. If the 
pressure is too low, the diffe rential needs to be 
decreased. Raise the pressure to port 1 back to that set 
in Step 7. 

10. Adjust the differen'tial screw, clockwise to inc rease , 
coun te rclockwise to decrease differe nt ial, approx­
imate ly 1 turn for each 1 psig change desired. 

11. Repeat Steps 8 through 10 until the unit performs as 
d esired. 

NOTE 

The minimum diffe rential is 1.5 psig, maximum 1s 
6.5 psig. 

Air Connection Code 

Port 1 Port 2 Port 3 

Pilot Normally Normally 
Open Closed 

TYPICAL CHECl<OUT PIPING 

AK·50301 
PILOT LINE 
ADJ. TO 
PROVI DE MAX. 
S IG NAL 

AL•481 PRESS. REG. 
W/ AL·3 22 GAUG E 

0 / PI LOT 
LIN E ...---.________ 

Port 4 

Common 

T EST GAUGE 
A L•322 

T O 3 4(COM) 

CONT ROLLE R / 

INPUT (N.C.) 
ADJ, F OR FULL 
PRESS. FROM 
CO NTROLLER 

Figure 1 

TO A CTUA T O R 

INPUT (N.O.) 
ADJ. FOR O PS IG 
FRO M CONTRO L LER 

F· 15265· 1 



7/16" 
APPROX, _, _ ___ _ 

B 

1/2" 

A 

==~'::::::';=~==l 
FRONT VIEW 

--3-1/8" - - -

BACK VIEW 

DIMENSIONS AI<·50301-0·1 

1/2" 

@11------+-~ 

1·1 /8" 1-1 /2" 

1 l_ 
FRONT V IEW BACK V IEW 

DIMENSIONS A l<-50401-0-1 

Al<-50401 - This relay is a non -snap acti ng three way 
switc hing re lay. It is used to switch either of two inputs to 
a commo n output or to s top the air signal from ,1 controller 
output or main a ir lin e and bleed the air from a controlled 
device. The pilot signal MUST b e a two position sig1i.d 
change of at least 3 psig. 

ADJUSTMENTS 

T o adjust th e AK-5040 I proceed as fo llows: 

J. Determine the pilot pressure at whic h it is desired to 
have the N.C. (1 ) port connected to the Com. (4) port, 
o n a n increase in pilot pressure . 

2 . Refe,ring to Figure 2, connect 111anual switch in the 
pilot line , and connect lo port 2, and supply it with air 
fro111 a pressure regu lator. 

3. Adjust the pressure regulator to provide a signal to the 
manual switch equal to that de termine d in Step l. 

4 . Adjust signa l to port l to its maximum value and the 
signal to port 2 to its minimum va lue. 

5. Position manua l switch to apply pressure to port 2 . 

6. Port 4 output sho uld equal port I input. If not adjust 
se tpoint screw out until it docs. 

7 . Adjust sctpoint screw in slowly until port 4 output 
equals port l input. 

F-1 5265-1 BK 

7/32" x 1-1/8" SLOT 

TOP V I EW 
MOUNTING PLATE 

3" 

0 0 

f;> 0 0,, 
0 0 

0 

0 0 

TOP 
VIEW 

AK-50301 

r----3-3 /4" ----l 
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 l input. If not repeat 
Steps 7 through 9 until the desired results are obtained. 

NOTE 

Setpo int is adju stable from 1.5 to 18.5 psig. 

Installation - The AK-50301 a nd AK-50401 are provided 
with a m ounting plate which can be either mounte d to a 

panel or wall with screws provided, or mo un ted in 
SYZE-567 track. Pane l space required is 4 inches wide by 
5-1 /2 inc hes high by 6 inc hes dee p. Air connections are : 
1 /8 FNPT. 

-

Air Connection Code 

Port 1 Port 2 Port 3 Port 4 

N.C. Pilot N.O. Com. 

MAIN 
A I R 

TYPICAL CHECKOUT PIPING 

Al<-50401 

TEST 
GAUGE 

INPUT 

AL-481 
PRESSURE 
R EGULA TOR 

EXH. 

INPUT 
1 (N.C.) 

F igure 2 

T EST 
GAUGE 

4 (COM) 

3 (N .0.) 
INPUT 

TO 
ACTUATOR 

Barber-Colman CampanLJ 
ENVIRONMENTAL CONTROLS DIVISION 

1

1354 Clifford Avenue 
P. 0 . Box 2940 
Loves Park, IL U.S.A. 61132· 2940 

LITHO IN U.S A. 



't:f9' General Instructions ~----•---=~ 
AK~~1Bfu2, 
AKt,54 832/51842, 
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 ml/s) at 20 psig 
(138 kPa) supply. 

Air Capacity for Sizing Air Mains 36 scim (10 ml/s) at 15 
psig (103 kPa) and 50 scim (14 ml/s) at 20 psig (138 kPa) 
supply. 

Maximum Safe Pressure 30 psig (207 kPa). 

Safe Ambient Temperature Limits 
-20° to 150° F (-29° to 66°C). 

Operating Ambient Temperature Limits 
40° to 150°F (4° to 66°C). 

Air Connections Barbed connectors for 1 / 4" 0.0. plastic 
tubing. No clamps are required. 

Dimensions 1-3/ 4" (44 mm) diameter x 2-1 / 4" (57 mm) l1 igh 
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. Al<-52582 can snap into AD-8953 mounting track or can 
be mounted with two No. 8 or No. 1 0 sheet metal screws 
through holes provided. Refer to Figure 3 for details on 
AK-52582. 

Options None. 

Accessories 
AK-52582 Mounting plate for one or two relays 
AD-8953 Mounting track 

Piping of the Relay with Less than Maximum Inputs 
Al<-51832/ Al<-52032: When using this unit wi th less than 
maximum inpuls, lhe unused inputs are left open to atmosphere. 

Al<-5 1842/ AK-52042: When using this unit with less than 
maximum inputs, the unused inputs are to be connected to the 
main air supply to the relay. 

CHECKOUT 

AK-51632, AK-51832, AK-52032, 
High Pressure Selector 

t . 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 lhe branch connection. 

4. Adjust the input to a known value, i.e., 10 psig (69 kPa). 

LITHO IN U.S.A. 3-84 

Part 
Number 

,~ 51632 

1~ 1642 
/ 

[As1832 
AK-51842 

AK-52032 

AK-52042 

AK-51632 
AK-51642 

Description 

High Pressure 
Selector. 
1: 1 Ratio Relay 

Low Pressure 
Selector, 
1:1 Ratio Relay 

High Pressure 
Selector, 
1 : 1 Ratio Relay 

Low Pressure 
Selector, 
t : I Ratio Relay 

High Pressure 
Selector, 
1: 1 Ratio Relay 

Low Pressure 
Selector, 
I : I Ratio Relay 

Branch 

AK-51832 
AK-51842 

AK-52032 
AK-52042 

Output 

Output Pressure Equals 
Highest of Two Input 
Pressures 

Output Pressure Equnls 
Lowest of Two Input 
Pressures 

Oulput Pressure Equals 
Highest of Six Input 
Pressures 

Output Pressure Equals 
Lowest of Six Input 
Pressures 

Output Pressure Equals 
Highest of Ten Input 
Pressures 

Output Pressure Equals 
Lowest of Ten Input 
Pressures 

(Ou tpul) ~ 

Inputs 

2 

2 

6 (max.) 

6 (max.) 

10 (max.) 

10 (max.) 

Figure 1. Air Connection Location 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 input signal 
±.2 psig ( 1 kPa). If not, check the test gauges used to insure 
that they read the same. If gauges read the same and the 
output of the relay is not acceptable 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. 

2. Connect the two input signals. 

3. Adjust one of the signals to maximum value and the other 
input signal to 1 0 psig (69 kPa) or some value other than 
maximum. 

4. 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 to insure 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. 

2. Connect one input signal; connect the main to all other 
inputs. 

3. Adjust the input signal to 10 psig (69 kPa) or some value 
other than maximum. 

4. 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 test gauges used to 
insure they read the same. If gauges read the same and the 
output of the relay is not acceptable for job conditions, 
replace the relay. 

5. Repeat Steps 2 through 4 with other inputs. 

MAINTENANCE 

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

REPAIR 

Do not field repair pressure selec tor - replace with function­
ing unit. 

Figure 4. 

-- Branch 
(Output) 

~'"'"" 7 

Figure 2. Air Connection Locations for AK-52032/52042. 
Single Relay shown on AK-52532 Mounting Plate. 

(Order plate separately.) 

---- -3(76) - - - -t 

0 0 

$)0~ 
0 0 

0 

rJ 
Mounling Holes 

(4 each end) 

O.mensions in Inches 
Moll meters in ( ) 

7/8 
(22) I -1/4 

_1 (32) 

3-3/ 4 (95) 

I 
For one or lwo relays I 

....o-----3-3 / 4 (95) ---~-.. 

Figure 3. AK-52582 Mounting Plate Dimensions 

C.W. Valve 
Assembly 

H = N.O. Transmitter 

Zone 

Reslrictor u 

Application for Signal 
Used in Mulllzone System High Signal u 

Seleclor 
AK-51632/51032/52032 

Blocked 

F-15248-2 BK 

Low Signal 
Selector 

AK-51642/51842/52042 

r- From 
/\ddilional 
Zones 

From 
Additional 
Zones 

Receiver /Controller 
RKS-2001 

Barber-Ca/man CampanLJ 
ENVIRONMENTAL CONTROLS DIVISION 

1

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

LITHO IN U.S.A. 
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AM-111 
A)Jl-112 

pAM-113 
AM-115 
AM-116 
Crank Arms 

Damper crank arms. Use AM-1 22 or AM-132 
conneclors. See drawing for driving a damper 
90° from 180° acluator. 

Part Description 
Number 

AM-111 

AM-112 

AM-113 
Crank 
Arms 

AM-115 

Construction 

For 5/ 16" Diameter Shaft 

For 3/8" Diameter Shaft 

For 1 /2" Diameter Shaft 

For 7 I 16" Diameter Shaft 

AM- 116 Splined for 1 /2" Diameter Actuator Shaft 

AM-122 
Straight Linkage Connectors 

Straight type - 5/ 16" diameter hole. Use for 
linking parallel shafts. 

AM-123 
Damper Clip 

Angle c lip for altaching to damper blade. Use 
AM- 122 or AM-132 connectors. 

Damper Rod 

5/ 16" diameter steel damper rod 

AM-127 
Spring Loaded Connecting Link 

5/ 16" diameter rod, 20" long wilh one AM-122 
connector and one spring loaded connector 
to provide overt ravel of actuator for sequenc­
ing applications Maximum damper area is 35 
s~l l. Not suitable for use with MP-2000 
s/ es. 

f M-132 
Ball Joint Linkage Connector 

Ball joint type - 5/ 16" diameter hole. Use for 
linking nonparallel sh;ifts. 

O11ven 
Shafi 

goo 

107 
ELECTRIC 

ACCESSORIES 

Allach Connector 10 
Prick-Point on 
Crank Arm 

Slot Provides for 
Adjustable Radius from 

7 /8" Minimum to 3-1 / 8" Maximum 

Part 
Description Number 

AM-125 5 I 16" Dia. x 20" Zinc Plated 

AM-125-046 5/ 16" Dia. x 48" Zinc Plated 

AM- 125-600 5 PCS 5 / 16" Dia.x IO' Zinc Pl. 



PNEUMATIC 

Accessories 

~PPLICATION E i-Ai-531 
Aeslrlclors and fllllngs. AT-532-098-1 · 01 AT-532-098-1-01 

AT-532-098-1 -02 GI AT-532-098-1-03 
AT-532-098-1-02 AT-532-111-1 -01 

AT-532-111 -1-03 
I AT-533-67 vftf:o32-222-1-01 

AT-532-098-1 -03 

e 
AT-532-222-2-01 
AT-533-67 

• 
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 

-532-222-1-01 AT-533-127 

AT-533-129 

, Parl 
',, Number Description Appllcallon 

l'T-531 Needle Valve with 1 /8" FNPT. Use between Positive Positioner and Actuator 
to Adjust Speed of Actuator. 

AT-532-098-1-01 .0075 Restrictor for use with 1 /4" Copper Compression 
Used with Bleed Thermostats and Transmitters. Fitting - While Color. 

AT-532-098-1-02 .0045 Restrictor for use with 1 /4" Copper Compression Used to Slow Down Actuators. Typical Example: 
Fitting - Red Color . In Bleed Port or Solenoid Air Valve. 

AT-532-098-1-03 . 01 O Restriction - Blue Color. Replacement tor Reslrictor 
Used on CP-51 19, 5129, 5 11 . in Solid-State-Pneumatic, Transducer. 

AT-532-111-1-01 .0075 Restriction Tee tor 5/32" Plastic Tube. Used with Bleed Room Thermostat and Transmitters 
Inc ludes Black and While Plastic Tubes and Springs. Under Cover - Makes Unit Two Pipe. 

Aif-532-111-1-03 . 010 Restriction Tee tor 5/32" Plastic Tube. Used on CP-850 1, CP-8502 . 
,I/A T-532-222-1-01 . 0075 Restriction Tee tor 1 / 4" Plastic Tube. Used with Bleed Thermostats and Transmitters . 

A T-532-222-2-1 Dual .0075 Restrictor Tee for 1 /4" Plastic Tube. Used with TK-5X5XX Thermostats. 
3/ 16" ID - 1 / 4" OD Sweat 1 / 4" Barb Connector -

AT-533-67 No Clamp Required. 1 / 4" Solder Coupling (not included) Used to Adapt from 3/ 16" or t I 4" Copper to 1 / 4" Plastic. 
Required for 1 / 4" OD Sweat. 

AT-533-101-0-1 1 /4" x 5/32" Double Barbed Brass Connector - Used on Connecting Room Thermostat Tube 
No Clamps Required. to 1 /4" Plastic. 

AT-533-127-0-1 3/ 16" ID - 1 / 4" OD Sweat x 5/32" Double Barbed Brass 
Usecl to Adapt from 3/ 16" or 1 / 4" Copper to 5/32" Plastic. Connector - No Clamp Required. 

AT-533-129-0-1 5/32" x 5/32" Double Barbee! Brass Connector 
Used in Connecting 5/32" Tube to 5/32" Tube. Coupling - No Clamp Required. 

P66 



PNEUMATIC 

Accessories 

APPLICATION 

Receiver gauges for continuous Indication of tempera­
ture, pressure, enthalpy, or humidity In conjunction with a 
transmitter-receiver system. 

SPECIFICATIONS 

Air Pressure: 

AKS-6221 
AKS-6244 
AKS-6247 
AKS-6261 
AKS-6263 
AKS-6281 
AKS-9021 

Input, 3 to 15 psig (21 to 1 03 kPa). 
Maximum, 25 psig (172 kPa). AKS-6000 vA-KS-9044 

Accuracy: ±2% of full scale. 
Construction: 

Case, AKS-6000 series. plastic. 
AKS-9000 series, steel with lacquer finish . 
Lens, Clear plastic. 

Dlal Indicator: Field adjusted by screw on d ial face. 
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 Connections: 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. 
Dlal Dimensions: AKS-6000 series, 1 -3/ 4" diameter x 
1- 1 /2" deep (44 mm x 38 mm); AKS-9000 series, 4" diam­
e ter x 1 -3/ 4" deep ( 102 mm x 44 mm). 

OPT IONS None 

ACCESSORIES None 

Part Number 

1-1/2" (38 mm) Gauge 3-1/2" (89 mm) Gauge 
(Stem Mounted) (Flush Panel Mounted) 

AKS-6221 AKS-9021 

AKS-6244 ./4°KS-9044 

AKS-6247 AJS:S-9047 

AKS-6261 v'AKS-9061 

AKS-6263 ~ S-9063 

AKS-6281 ,-,AKS-9081 

AKS-9000 

. 

Scale Range 
(Dual Marked) 

50 to 100°F (10 to 37°C) 

0 to 100°F (- 18 to +38°C) 

50 to 150°F ( 1 o to 65°C) 

-40 to +160°F (- 40 to +71 °C) 

40 to 240°F (4 to 11 6°C) 

10 to90% RH 

- A!SS-9085 16 lo 40 BTU/LB (37 to 93 KJ/Kg) Dry Air 

- v(KS-9091 - .25 to +1.75" H20 (- 5 to +45 mm H20) 

- ✓AKS-9092 1 to 3" H20 (25 to 75 mm H20) 
- AKS-9093 2.5 lo 4.5" H20 (60 to 11 0 mm H20 ) 

- AKS-9094 4 lo 6" H20 (100 lo 150 mm H20) 

P54 

AKS-9047 
.,,,A-KS-9061 
iAKS-9063 
i,.A-KS-9081 
AKt9085 

t-A-K~-9091 
i,,AKS-9092 

AKS-9093 
AKS-9094 

For Use with the 
Followlng Transmitters 

TKS-5001 , 6001, 7001 

TKS-4014, 8014, 9014 

TKS-4017, 90 17 

TKS-2031 

TKS-0033 

HKS-2033, 5033 

HKS-8065 

PKS-2011 

PKS-2011 

PKS-201 1 

PKS-2011 
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APPLICATION 

Immersion well for use with temperature bulbs. 

SPECIFICATIONS 

Ambient Temperature Limits: - 40 to 350°F (-40 to 177°C). 

Dimensions 
Part Materlal 

Number Insertion Wall 0.0. Fitting 
Length Length In. (mm) 

In. (mm) In. (mm) 
In. 

1/2 9-1 /2 10-1 /4 
AT-201 Copper (13) .. (24 1). (260) 3/4 MNPT 

AT-202 Copper 1/2 13-1 /4 14 3/4 MNPT 
(13)" (337) (356) 

AT-203 Stainless 1/2 9- 1 /2 10-1 /2 3/4 MNPT 
Steel ( 13) .. (24 1) (267) 

AT-206 Copper 1/2 4-1 /2 5-1 3/16 1 /2 MNPT 
(13)" (11 4) (148) 

'Requires AT-209. 
" For 3/8"' (10 mm) diameter bulbs. 

APPLICATION 

Duct and liquid mounting kits for temperature bulbs. 

Part Description Application Number 

AT-208 Duct Mounting Kit Temperature Bulbs 

AT-209* Liquid Line or TC-4X 1 X, TC-4X2X and TC-4X5X 
Tank Mounting Kit Series Bulb Thermostats 

·A bulb well is recommended. 

APPLICATION 

Concealed setpolnt adjustment plate for use with TC-41 XX 
and TC-42XX series bulb thermostats or TC-2974 strap-on 
thermostat. 

APPLICATION 

Outdoor bulb shield for mounting and protecting bulb 
from damage and foreign matter. 

SPECIFICATIONS 

Construction: Aluminum. 
Mounting: T wo 17 /64" mounting holes in shield. Ki t is fur­
nished with bulb holding clip. 

E65 

AT-202 

AT-201 
AT-203 

ELECTRIC 

Accessories 

~ -

vAT-201 
AT-202 
AT-203 
AT-206 

Application Limitations 
at 250°F Fluid Temp. 

Max. Aecom. Max. Aecom. 
Velocity Static Pressure 

FPS (m/s) pslg (kPa) 

11 250 
(3.3) (1728) 

8 250 
(2.4) (1728) 

20 500 
(6.1) (3448) 

11 250 
(3.3) (1728) 

AT-209 

\V•' 

Used 
With 

MU-4X 1 XX, TC-2XX, TC-4X 1 X, 
TC-4X2X, TC-4X5X, TP-20X, 

TP-22X. TP-232, TP-231 

TP-233 

Same as AT-201 

TC-4X1X, TC-4X2X, TC-4X5X 

AT-208 
. K&{oa 
) f 209 

AT-210 

AT-211 

Dimensions: 2" h igh x 11 -3/ 4" wide x 1- 1 /8" deep 
(51 mm x 298 mm x 29 mm). 



APPLICATION 

Adaptors for current-to-obsolete linkages and for 
obsolete-to-current linkages. 

Part Application Specifications 
Number 

Adapts current Replace MA-521 X-XXX or 
AM-602 actuators to MA-521 X-XXX-0- 1 

obsolete linkaqes with MA-521 X-XXX-0-2 

Adapts obsolete Adapts MA-521 X-XXX or 
AM-603 actuators to MA-521X-XXX-0-1 to AV-600 

current linkaqe or AV-601-0-0-1 linkaqes 

APPLICATION 

Duct static pressure sensing tips for use with PC-301 and 
PF-300 series. 

SPECIFICATIONS 

Mounting Hardware: Provided. 

Part Type of. 
Number End Fitting 

Construction Mounting Location 

AP-301 1 / 4" Compression Brass In areas with air turbulence 
caused by filters, dampers, etc. 

AP-305 1 /8" Pipe Thread Brass Very low actuating pressure 
(S.S. Tee end) 

APPLICATION 

Cover inserts (package of 24) used to convert a cover on 
TA-150X, TC-110X and TC-1191 with thermometer and 
setpoint dial into any -4XX combination. 

SPECIFICATIONS 

Packed: 24. 
Material: Brushed bronze metal. 

Q • Q • • 
AT-61-~00·0·2J AT-61 -401 ·0 ·2J AT-61-~02·0·2J AT -61-403·0·2• AT-61-404-0-24 

APPLICATION 

Lock cover screw kit modifies room thermostats so as to 
prevent unauthorized tampering of either the dial setting 
or the internal mechanism. Works with all electric thermo­
stats except TA-121, TA-130 series, TC-114 and TC-142. 

Note: Two kits are required for duplex type thermostats. 

E63 

ELECTRIC 

Accessories 

AM-602 
AM-603 

AM-603 AM-602 

AP-305 ~ ~01 
AP-305 --~ ____ A_P __ -3-01---,l 

Dimensions 
In. (mm) 

4-5/8 long x 2-1 /8 wide (117 x 54) 
Insertion length 3-3/ 4 (95) 

8-3/ 4 long x2-1 /2 wide (222 x 64) 

\ 

AT-61 -400-0-2 
AT-61-401-0-2 
AT-61 -402-0-2 
AT-61-403-0-2 
A T-61 -404-0-2 

AT-101 
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APPLICATION 

Pressure gauges for continuous Indication of air pressure 
In pneumatic control systems. 

SPECIFICATIONS 

Air Pressure: 
Input, 3 to 15 psig (21 to 103 kPa). 
Maximum, 25 psig (172 kPa). 

Accuracy: Within 2% of total scale range in middle half of 
scale and 3% elsewhere. 
Construction: 

Case, Rust resistant. See table for case material. 
Dial Scale: 

Numerical Intervals, 5 and 10 psi (50 and 100 kPa). 
Graduation Marks, 1 psi (5 kPa) for Oto 30 psi (0 to 200 
kPa) and 2 psi (20 kPa) for O to 100 (0 to 689 kPa). 

Ambient Limits: 
Shipping Temperatures, - 40 to 150°F (-40 to 65°C). 
Operating Temperatures, -20 to 150°F (-29 lo 65°C). 
Humidity, 5 lo 95% RH, non-condensing. 

Air Connections: Back 1 /8" FNPT. 
Flush Panel Mounting: AL-323, 2- 1 /8" (54 mm) dia. hole 
required; AL-353, 3 -3/ 4" (95 mm) dia. hole required. 

APPLICATION 

Safety valve with approximately 30 pslg (207 kPa) blow off 
pressure. 

SPECIFICATIONS 

Relief Capacity: 24 scfm (11,326 ml/s). 
Air Connections: 1 / 4" MNPT. 

OPTIONS None 

APPLICATION 

Air filters used to provide clea n, oil-free air for pneumatic 
control systems. 

SPECIFICATIONS 

Dual FIiter Station: 5 micron absorbent pre-filter and a 
coalescing .03 micron oi l 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 
Number 

AL-322 

AL-323 

AL-327 

AL-353 

AL-362 

PNEUMATIC 

Accessories 

AL-323 
Shown 

Mounting Dlal Diameter 
In. (mm) 

Steel Case 

Stem 2 (51) 

Panel (Flush) 2 (51) 

Stem 2 (51) 

Steel Case 

Panel (Flush) 3-1 /2 (89) 

Plastlc Case 

Stem 1-1 /2 (38) 

AL-322 
AL:323 

v'AL-327 
AL-3_63 

~ ~62 

Range 
1>slg fkPa>• 

0-30 (0-200) 

0-30 (0-200) 

0- 100 (0-689) 

0-30 (0-200) 

0-30 (0-200) 

'Gauges are dual scaled. 

Dial Dimensions: See table. 

OPTIONS None 

Part Pipe Size 
Number (In.) 

AL-439 3/4' 

AL-437 3 / 8 

~ 12 

AL-437 
AL-439 

Max. Flow Capacity 
scfm (ml/s) 

80 (37.760) 

15 (7080) 

'NPT lemale adaptors are provided to reduce to 1 /2" and 1 / 4" FNPT. 
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PNEUMATIC 

Accessories 

APPLICATION 

Pressure regulator with a large flow capacity lo reduce 
supply air pressure from the compressor down lo the 
requirements of the system. 

These relieving type regulators prevent build-up of excessive 
pressure in regulated system. 

SPECIFICATIONS 

Construction: 
Gauge Port, 1 /8" FNPT. 

Air 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. 

OPTIONS None 

ACCESSORIES 
AL-322 2" (51 mm) 0-30 psi (0-200 kPa) back connected gauge 
AL-327 2" (51 mm) 0-100 psi (0-200 kPa) back connected gauge 
AL-362 1-1 /2" (38 mm) 0-30 psi (0-200 kPa) back connected gauge 

APPLICATION 

Selector switch and scale plates. Selector switches func­
tion as remote Instruments lo deliver or slop a flow of air or 
lo direct the air from one controller or another lo selected 
pneumatically actuated valves and dampers. 

SPECIFICATIONS 

Dial Plates (order separately): Keyed for proper locating 
on the switch. Plates, furnished in white on black letters, are 
reversible with markings on both sides. 
Flow Capacity: 580 scim (158 ml/s) at 20 psig (138 kPa) 
supply with 1 psi (7 kPa) drop. 
Maximum Supply Air Pressure: 30 psig (207 kPa). 
Construction: 

Housing, Noryl plastic. 
Diaphragm, Neoprene coated, continuous fiber fabric 
diaphragm. 

Ambient Limits: 
Shipping Temperatures, - 40 to 160°F (- 40 to 71 °C). 
Operating Temperatures, - 20 to 160°F (- 29 to 71 °C). 
Humidity, 5 to 95% RH, non-condensing. 

Connection Code: 
AL-2201, With knob at left, ports 1 and 2 connected, 3 
and 4 connected. With knob at right, ports 1 and 4 con­
nected, 2 and 3 connected. 
AL-2401, AL-2401-101, Port 5 is common, ports 1, 2, 3 
and 4 are outputs. When four position switching is 
required, remove cap from 4 port. 
AL-2401 -101, Ports not connected to port 5 ( common) 
are exhausted to atmosphere. 

Connections: Barbed for 1 / 4" plastic tubing, no clamps 
required. 
Mounting: Panel. 
Dial Dimensions: 3-5/8" high x 2-1 / 4" dia. 
(92 mm x 57 mm). 

I 
AL-481 

Part 
Number 

AL-481 

AL-483 

·AL-487 
. ' 

AL-484 

AL•48X 

Pipe Size 
(In.) 

1/8 

1/4 

3/8 

~481 
vf\L•483 

AL-484 
AL-487 

Capacity 
aclm (ml/s) 

1 (472) 

0-16 (0-7552) 

16-22 (7552-10,384) 

1/2 22-32 (10,384-15,104) 

AL-2201 AL-2203 

AL-2201 
AL-2202 
AL-2203 
AL-2204 
AL-2302 
AL-2303 
AL-2304 
AL-2305 
AL-2401 
AL-2401-101 
AL-2402 

SELECTOR SWITCHES 

Part 
Descrlpllon Number 

AL-2201 Two-Position 
AL-2401 Three/Four-Posilion, Non-Exhausting 

AL-2401-101 Three/ Four Position, Exhausting 

SCALE PLATES 

Part 
Description Number 

AL-2202 Two-Position Manual Auto, Open Closed 

AL-2203 Two-Posilion Occu-Unoccu, Summer-Winter 

AL-2204 Two-Position Blank, On-Off 

AL-2302 Three-Position, Open-Auto-Closed, 
On-Off-Auto 

AL-2303 Three-Position. Occu-Auto-Unoccu, 
Summer-Auto-Winter 

AL-2304 Three-Position, Summer-Off-Winter, 
Heat-Vent-Cool 

AL-2305 Three-Position, t -2-3, Blank 
AL-2402 Four-Posilion, 1-2-3-4, Blank 
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(!//fif/JJi:, General Instructions ~---·---~ 
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 

Parl Description Opening Steel 
Number Gauge 

Single Door, Righi or 
AE-629 Continuously Left-handed 18 

Hinged 

Single Door, Right or 
AE-630 Continuously Left-handed 18 

Hinged 

vo/31 

Single Door, Right or 
Continuously Left-handed 18 

Hinqed 

J E-632 
Double Door, Right or 
Continuously Left-handed 16 

Hinged 

Subpanel 

Obtain 
Locally 

Single Door, 16 gauge, perforated 
AE-662-501 Three Hinges Left-handed 14 for 118 Type A sheet 

metal screws, flanged 

Single Door, 16 gauge, AE-662-502 Left-handed 14 
Three Hinges solid, flanged 

LITHO IN U.S.A. 9-86 

AE-600 Series 
Control Cabinets 

AE-629 

l<nockouls 

For 3/ 4" conduit. 
tl'IO on each side. 

Five on top & bottom. six on 
each side for 3/ 4" or 1" 

conduit. Eight 3/8" dia. on 
top & bottom, ten on each 

side for 3/8 bulkhead 
barbed pneumatic fillings. 

- --:-------.____ 

AE-662-501 ~L 
AE-662-502 ~ 

Dimensions 
In. (mm) 

24 w ide x 16 high 
x 7 deep 

(610x406xt78) 

t 6 wide x 24 high 
x 7 deep 

(406 X 6{0 X {78) 

24 wide x 32 high 
x 7 deep 

(610 X 8 13 X 178) 

42 l'lide x 36 high 
x 7 deep 

(1067 X 9 14 X 178) 

24 wide x 30 high 
x 7-t /2 deep 

(610 X 762 X 19 1) 

F-15609-7 



PRE-INSTALLATION 

Inspection 

Visually inspect the carton for damage. If damaged, notify the 
appropriate carrier immediately. If undamageq, open the car­
ton and visually inspec t the device for obvious defects. Return 
damaged or defective products. Check the part number on the 
unit lo 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. 

T0 G' Top 3/8"( 10 mm) 

j_ View f--F 
0 l 4 Mtg Holes D -

I / 4"(6 mm) 0 D. C 

Front -+ 
V1c ,•1 

I 
E 

J Sub•Panel 
Layout 

0 0 

Cabinet Dimensions (lnches)t 

Part Cabinet Subpanel 
Number W H G' A B C 0 E F 

AE-629 24 16 7 13 18-1 /2 6-1 /2 9-1 / 4 14 22 
AE-630 16 24 7 18-1 / 2 13 9-1 / 4 6- 1/ 2 22 14 
AE-631 24 32 7 26·1 /2 21 13 ·1 /4 10·1/2 30 22 
AE-632 42 36 7 33 39 16-1/2 18 34 40 

AE-662-501 
24 30 7-1 /2 23-1/4 19-1 / 4 11 -5/8 9-5/8 27-1 / 4 22 AE-662-502 

tMelric Conversion: 1" ~ 25.4 mm. 
·usable depth 1 / 2" less 1han G dimension. 

Figure 1. Mounting Dimensions 

Grounding 

-------- CAUTION _______ _ 

Green grounding wire from conduit must be securely 
fastened lo sub panel. Painted surface of subpanel must 
be broken to assure proper grounding. 

F-1 5609-7 Bl< 

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-filling 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 wood 
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 on metal 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 lo the framing with screws and expansion 
sleeves in drilled holes. 

3. Replace panel door. 

Lead Anchor 
1 /4" Lag Bolt 
[Min. 2" (51 mm) long] 

! 

Concrete or Masonry 

Figure 2. Mounting on Concrete, Concrete Block 
or Masonry Wall 

f±g:\t~j~~~:::~!J- 1 / 4" Lag Bolt 
[Min. 1-1/ 2" 

. . (38 mm) long] 

i/:-ii--Plaster or Dry Wa ll 

Figure 3. Mounting to Wood Framing 

- 1 /4" Lag Bolt 
(Min. 3/4" 

3/ 4" ( t 9 mm) Board or - ( 19 mm) long) 
Ply\'/OOd Backing Board 

Figure 4. Mounting on Backing Board 

. . ~ ' 

./.-/:~:: 

~ / \-_._: 
- ~ I :_:\)tt'Plaster or Masonry 

Mela/ Wall Stud 

Figure 5. Mounting on Metal-Framed Wall 

Barber-Ca/man CampanLJ 
ENVIRONMENTAL CONTROLS DIVISION 

1

1354 Clifford Avenue 
P.O. Box 2940 
Loves Park, IL U.S.A. 61132-2940 
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Switch AC Rating 

Action 

Amp Volt 

DPDT 10 250 

4PDT 5 24 

DPDT 
10 250 (Center 0 11) 

4PDT 
(Center Off) 

5 24 

SPST N.O. 
5 125 

SPST N.C. 

Toggle 
Switch 

Switch 
Type 

Toggle 
2 Position 

Togg le 
2 Position 

Toggle 
3 Position 

Toggle 
3 Posi tion 

Push Button 
Momentary 

Contact 

Switches, Mounting and 
Position Indicating Plates 

(Order All Parts Separately) 

Switch Mounting 

Part No. Plate 
(Flush) Part No. 

SYZE-74-1 
ZP-11 -1 SYZE-75-1 

SYZE-76-1 
SYZE-102-1 
SYZE-189-1 

CYZP-105 
SYZE-52·3 

SYZE-271-1 
SYZE-300-1 

_9'fzP-268 
SYZE-212-1 

CYZP-427 
SYZE-255-1 

CYZP-346 

~J)VZP-347 

NOTE: All switches mount to standard switch box. 1 / 2" mounting hole required. 

Part 
Number Description 

AYZP,43•2 Circuit Breaker 10 Amp (Illustrated) 
BYZP.145 12 Circuit Terminal Block (Illustrated) 
BYZP-1 46 Marker Strip #1- 12 
BYZP·252 Marker Strip II t 3-24 
BYZP,253 Marker Strip 1125-36 
BYZP-269·2 Mtg. Bracket for Circuit Breake[ & Swi tch 

(Illustrated) 
BYZP-599 Terminal End (Illustra ted) 
BYZP-600 Terrninals (Approx. 4 per inch) (Illustrated) 
BYZP-601 Terminal Channel (3' ) (Illustrated) 
BYZP,602 Terminal Clamp (Illust rated) 
BYZP,603 Terminal Marker (25') (Illustrated) 
CYZR,818·2 Arc Suppressor for SPOT Floating Switching 
EYZP-504·1 Lamp, 24V, 0.073 Amp, 1. 7 Watts 

v EYZP-504·2 Lamp, 120V, 0.025Amp, 3 .0 Wat ts 
EYZP-504·3 Lamp, 48V, 0.053 Amp, 2.5 Watts 

~ ~21 
Lamp Socket with Clip 

722-1 Lens. Red 
EYZP-722-2 Lens, Green 
EYZP-722·3 Lens, Amber 
EYZP-722·4 Lens, Blue 
EYZP-722•5 Lens, White 
TOOL-13 Contact Burnishing Tool 

LITHO IN U.S.A. 7-84 

Circuit 
Breaker 

Terminal 
Block 

Accessories Miscellaneous 
Electrical Components 

For AE-629 to 632 
Control Cabinets 

Toggle 

Shown w ith Switch Plate 
and Indicating Plate 

Indicating Plate 

Position Markings 

On-Off 
Summer-Winter 

None 
Day-Night 

Open-Close 
Manual -Au to 

Occupied-Unoccupied 

On-Off -Automatic 
Summer-Off-Winter 

Size (Inch) 

Width Height 

1 -1 /8 2-1 / 16 

1-7 /8 2-1 /1 6 

. ' 
r J 

l 

Mounting Bracket 
(Shown with Disconnect Switch 
and Circuit Breaker) 

F-21493 
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tfD Product lnParmat/an 
"""-""'•---

Purchased Equipment 
Relays and 

Control Panel Accessories 

Std. 
Part No. Contacts Coll Pkg. 

Qty. 

P-125-1-3 SPDT 24 Vac 5 

P-125-2-3 SPDT 120 Vac 5 

P-126-4-3 SPDT 24 Vdc 5 

P,,r fr1.4 3PDT 24 Vac 5 

j/P-127-2-4 3PDT 120 Vac 5 

P- 127-7-4 3PDT 208/240 Vac 5 

P-128-2-M 4PDT 120 Vac 1 

DPDT (TDR) 24 Vac/Vdc 
P-186-8-2 .3 sec. to 120 Vac 

1 
134 min. 

P-1 00's Sockets 0) 

© ® 
® CD 
© @ 

G) ® 
® ® 

P- 100-2 Use with P-185 and P-186 Time Delay Relay 
Requires P-603 2-7 /8" Mounting Track 

®® 0© 

® ®® 
P-100-6 (5 pin) 
P-100-3 (8 pin) (J) @ CD © 
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 Control Relay 

@ 

@@ 
@ 

@8 

80 
88 
08 
88 

Use P-610 Din Rail Mounting Track or base mount 
without Din Rail 

________ NOTE ______ _ 

Relay Sockets can be mounted directly without 
Mounting Track if desired. 

LITHO IN U.SA 5-85 

Shp. WI. Use with Std. Shp. Wt. 
Lbs. Per Socket Terminals Pkg. Lbs. Per 

Pkg. Part No. Oty. Pkg. 

1 P-100-4 11 Square 10 .5 

1 P-100-4 

1 P-100-4 10 .5 

1 P-100-4 10 .5 

1 P-100-4 

1 P-100-4 10 .5 

P-110-8-M 14 Square 10 

.5 P-100-2 11 Round 5 .5 

P-120's Enclosed Plug-in Relay 

SPOT DPDT 3PDT 

Contacts: 10 amps silver gold flash; 1 /6 hp at 120 Vac, 
1 /3 hp at 240 Vac 

Coils: 120 \Jae or 24 Vac (SPOT and 3POT), 24 Vdc 
(OPDT) - 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-11 0-8 Socket 

Installation Wiring Diagrams 

®t:~ 
~ 

P- 125 Relay 
P-1 00-6 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 

STANDARD EQUIPMENT 

• Totally enclosed metal belt guard 

• Cast iron compressor pump 

• GE or equivalent motors 
• Automatic overload protector standard on all single phase 

motors through 1 HP 

• Magnetic starters standard on all 3 HP motors 

• All electrical wiring enclosed in flexible metal cable 

• Intake air filter - mufflers 

• Pressure switch, gauge and check valve 

• Safety valve, tank drain and outlet valve 

• All tanks ASME 

Model No. HP RPM 
Tank Motor CFM@ 

Size (Gal.) Data 100 PSI A 

SINGLE STAGE SIMPLEX 

K 1 05-4-00-4 1/2 590 17 115-60-1 1.8 37 

K105-5-00-4 1/2 590 30 115-60-1 1.8 38 

K105-6-00-4 1/2 590 60 115-60-1 1.8 47 

K106-4-00-4 1 /2 590 17 208-60-3 1.8 37 

K106-5-00-4 1 /2 590 30 208-60-3 1.8 38 

K106-6-00-4 1/2 590 60 208-60-3 1.8 47 

K1 07-4-00-4 1 /2 590 17 230/ 460-60-3 1.8 37 

K107-5-00-4 1 /2 590 30 230/ 460-60-3 1.8 38 

K 1 07-6-00-4 1 /2 590 60 230 / 460-60-3 1.8 47 

K108-4-00-4 3/4 400 17 115-60-1 2.7 37 

K108-5-00-4 3/4 400 30 115-60-1 2.7 38 

K 1 08-6-00-4 3/4 400 60 115-60-1 2.7 47 

K1 09-4-00-4 3/4 400 17 208-60-3 2.7 37 

K1 09-5-00-4 3/4 400 30 208-60-3 2.7 38 

K109-6-00-4 3/4 400 60 208-60-3 2.7 47 

K110-4-00-4 3/4 400 17 230 / 460-60-3 2.7 37 

K11 0-5-00-4 3/4 400 30 230 / 460-60-3 2.7 38 

K110-6-00-4 3/4 400 60 230 / 460-60-3 2.7 47 

K11 1-5-00-4 1 510 30 115-60-1 3.8 38 

K111 -6-00-4 1 510 60 115-60-1 3.8 47 

K111 -7-00-4 1 510 80 11 5-60-1 3.8 63 

Kl 12-5-00-4 1 510 30 208-60-3 3.8 38 

K112-6-00-4 1 510 60 208-60-3 3.8 47 

K11 2-7-00-4 1 510 80 208-60-3 3.8 63 

K113-5-00-4 1 510 30 230 / 460-60-3 3.8 38 

K 113-6-00-4 1 510 60 230/ 460-60-3 3.8 47 

K113-7-00-4 1 510 80 230/460-60-3 3.8 63 

SINGLE STAGE DUPLEX 

K205-6-00-4 1/2 590 60 115-60-1 1.8 56 

K206-6-00-4 1 /2 590 60 208-60-3 1.8 56 

K207-6-00-4 1 /2 590 60 230 / 460-60-3 1.8 56 

K208-6-00-4 3/4 400 60 115-60-1 2.7 56 

K209-6-00-4 3/4 400 60 208-60-3 2.7 56 

K210-6-00-4 3/4 400 60 230 I 460-60-3 2.7 56 

K211 -6-00-4 1 510 60 115-60-1 3.8 56 

K211 -7-00-4 1 510 80 115-60-1 3.8 68 

K212-6-00-4 1 510 60 208-60-3 3.8 56 

K212-7-00-4 1 510 80 208-60-3 3.8 68 

K213-6-00-4 1 510 60 230 / 460-60-3 3.8 56 

K213-7-00-4 1 510 80 230/ 460-60-3 3.8 68 

2 

A 

Dimensions (Inches) 

B C D E F G 

26 16 18 8 9/16 9-1 /2 

34 19 22 13-3/4 9/16 8 

37 25 26 18-1 /2 9/ 16 10-1 /2 

26 16 18 8 9/16 9-1 /2 

34 19 22 13-3/ 4 9/16 8 

37 25 26 18-1 /2 9/16 10-1 /2 

26 16 18 8 9/16 9-1 /2 

34 19 22 13-3/ 4 9/16 8 

37 25 26 18-1 /2 9/16 10-1 /2 

26 16 18 8 9/16 9-1 /2 

34 19 22 13-3/ 4 9/16 8 

37 25 26 18-1 /2 9/16 10-1 /2 

26 16 18 8 9/16 9-1 /2 

34 19 22 13-3/ 4 9/16 8 

37 25 26 18-1 /2 9/16 10-1 /2 

26 16 18 8 9/16 9-1 /2 

34 19 22 13-3/4 9/16 8 

37 25 26 18-1 /2 9/16 10-1 /2 

34 19 22 13-3/ 4 9/16 8 

37 25 26 18-1 /2 9/16 10-1 /2 

37 25 35 18-1 /2 9/16 14 

34 34 22 13-3/4 9/16 8 

37 37 26 18-1 /2 9/16 1 0-1 /2 

37 37 35 18-1 /2 9/16 14 

34 34 22 13-3/4 9/16 8 

37 37 26 18-1 /2 9/16 10-1 / 2 

37 37 35 18-1 /2 9/16 14 

44 25 26 18-1 /2 9/16 15 

44 25 26 18-1 /2 9/16 15 

44 25 26 18-1 /2 9/16 15 

44 25 26 18-1 /2 9/16 15 

44 25 26 1 8-1 /2 9/16 15 

44 25 26 18-1/2 9/16 15 

44 25 26 18-1 /2 9/16 15 

44 25 35 18-1 /2 9/16 16-1 /2 

44 25 26 18-1 /2 9/16 15 

44 25 35 18-1 /2 9/16 16-1 /2 

44 25 26 18-1/2 9/16 15 

44 25 35 18-1 /2 9/16 16-1 /2 



B 

Model No. HP RPM 
Tank 

Size (Gal.) 

K114-6-00-4 1-1 /2 520 60 
K114-7-00-4 1-1 / 2 520 80 
K115-6-00-4 1-1 /2 520 60 
K11 5-7-00-4 1-1 /2 520 80 
Kl 16-6-00-4 2 570 60 
Kl 16-7-00-4 2 570 80 
Kl 17-6-00-4 2 570 60 
Kl 17-7-00-4 2 570 80 

K11 8-7-00-4 3 490 80 

K119-7-00-4 3 490 80 
K122-6-00-4 5 560 60 
K122-7-00-4 5 560 80 
Kl 22-8-00-4 5 560 120 

K123-6-00-4 5 560 60 
K123-7-00-4 5 560 80 

K123-8-00-4 5 560 120 
K126-7-00-4 7-1 /2 618 80 
K126-8-00-4 7-1 /2 618 120 
K127-7-00-4 7-1 /2 618 80 
K127 -8-00-4 7-1 /2 618 120 
K130-7-00-4 10 710 80 
K 1 30-8-00-4 10 710 120 

K131-7-00-4 10 710 80 
K131-8-00-4 10 71 0 120 

K 134-8-00-4 15 525 120 
K 1 34-9-00-4 15 525 240 
K1 35-8-00-4 15 525 120 
K135-9-00-4 15 525 240 
K 1 38-8-00-4 20 672 120 

K138-9-00-4 20 672 240 
K 139-8-00-4 20 672 120 

K139-9-00-4 20 672 240 
K1 42-8-00-4 25 778 120 

K142-9-00-4 25 778 240 

K143-8-00-4 25 778 120 
K1 43-9-00-4 25 778 240 

DUPLEX 

~ r.-~ a, , 
' 
' ' I 

Motor 
Data 

I 
I 

SPECIFICATION FOR DUAL STAGE 
CLIMATE CONTROL COMPRESSORS 

STANDARD EQUIPMENT 

• Totally enclosed metal belt guard 

• Cast iron compressor pump 

• GE or equivalent motors 

• Centrifugal loadless start 

• Intake air filter - muffler 

• Magnetic starter mounted and wired 

• Multiple belt vee drive 

• All air receivers ASME 

• lntercooler and aftercooler 

• Pressure switch, gauge, safety valve and check valve 

• Tank drain and outlet valve 
• All electrical wiring enclosed in flexible metal cable 

CFM @ Dimensions (Inches) 
100 PSI A B C D E F G 

TWO STAGE SIMPLEX 

208-60-3 7.1 47 39-1 /2 25 26 18-1 /2 9 / 16 10-1 /2 

208-60-3 7.1 63 39-1 / 2 25 35 18-1 / 2 9 / 16 14 

230 / 460-60-3 7.1 47 39-1 /2 25 26 18-1 / 2 9/16 10-1 /2 

230/460-60-3 7.1 63 39-1 /2 25 35 18-1 /2 9/16 14 

208-60-3 7.6 47 39-1 /2 25 26 18-1 / 2 9/16 10-1/2 

208-60-3 7.6 63 39-1 / 2 25 35 18-1 / 2 9 / 16 14 

230/460-60-3 7.6 47 39-1 /2 25 26 1 8-1 /2 9/16 10-1 /2 

230/460-60-3 7.6 63 39-1 /2 25 35 18-1 /2 9/16 14 

208-60-3 11 .1 63 42-3/4 25 35 18-1 /2 9/16 14 

230 / 460-60-3 11 .1 63 42-3/4 25 35 18-1 /2 9 /16 14 

208-60-3 17.5 47 47-1 /2 25 26 18-1 /2 9/16 10-1 /2 

208-60-3 17.5 63 47-1 /2 25 35 18-1 /2 9/16 14 

208-60-3 17.5 69 47-1 /2 25 42 21 9/16 13-1 /2 

230 / 460-60-3 17.5 47 47-1 /2 25 26 18 -1/2 9/16 10-1 /2 

230 / 460-60-3 17.5 63 47-1/2 25 35 18-1 /2 9/16 14 

230 / 460-60-3 17.5 69 47-1/2 25 42 21 9/16 13-1 /2 

208-60-3 29.9 63 45-1 /2 25 35 18-1 /2 9/16 14 

208-60-3 29.9 69 51-1 /2 34 42 21 9/16 13-1 /2 

230 / 460-60-3 29.9 63 45-1 /2 25 35 18-1 /2 9/16 14 

230 / 460-60-3 29.9 69 51-1 /2 34 42 21 9/16 13-1 /2 

208-60-3 35.4 63 45-1 /2 25 35 18-1 /2 9/16 14 

208-60-3 35.4 69 51-1/2 34 42 21 9/16 13-1 /2 

230 / 460-60-3 35.4 63 45-1 /2 25 35 18-1 /2 9/16 14 

230 / 460-60-3 35.4 69 51-1 /2 34 42 21 9 / 16 13-1 /2 

208-60-3 57.6 69 65 34 42 21 9/16 13-1 /2 

208-60-3 57.6 84 70 45 45 27 1 19-1/2 

230/ 460-60-3 57.6 69 65 34 42 21 9/16 13-1 /2 

230 / 460-60-3 57.6 84 70 45 45 27 1 19-1 /2 

208-60-3 73.8 69 65 34 42 21 9/16 13-1 /2 

208-60-3 73.8 84 70 45 45 27 1 19-1 /2 

230 I 460-60-3 73.8 69 65 34 42 21 9/16 13-1 /2 

230/460-60-3 73.8 84 70 45 45 27 1 19-1 /2 

208-60-3 83.0 69 65 34 42 21 9 / 16 13-1 /2 

208-60-3 83.0 84 70 45 45 27 1 19-1 /2 

230 / 460-60-3 83.0 69 65 34 42 21 9/16 13-1 /2 

230/ 460-60-3 83.0 84 70 45 45 27 1 19-1 / 2 
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Model No. HP RPM 
Tank Motor CFM@ Dimensions (Inches) 

Size (Gal.) Data 100 PSI A B C D E F G 

TWO STAGE DUPLEX 

K214-6-00-4 1-1 /2 520 60 208-60-3 7.1 56 44 25 26 18-1 /2 9/16 15 

K214 -7-00-4 1-1/2 520 80 208-60-3 7.1 68 44 25 35 18-1 /2 9/16 16-1 /2 

K21 5-6-00-4 1-1 /2 520 60 230/460-60-3 7.1 56 44 25 26 18-1 /2 9/16 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 I 460-60-3 7.6 56 44 25 26 18-1 /2 9 / 16 15 

K217-7 -00-4 2 570 80 230/460-60-3 7.6 68 44 25 35 18-1 /2 9/16 16-1 /2 

K218-6-00-4 3 490 60 208-60-3 11.1 76 48 25 26 18-1 /2 9/16 25 
K218-7-00-4 3 490 80 208-60-3 11.1 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 .1 76 48 25 35 18-1 /2 9 / 16 20-1/2 

K222--6-00-4 5 560 60 208-60-3 17.5 76 51 25 26 18-1 /2 9/16 25 

'\.l-"K222-7-00-4 5 560 80 208-60-3 17.5 76 51 25 35 18-1 /2 9 / 16 20-1 /2 

K222-8-00-4 5 560 120 208-60-3 17.5 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 9716 25 

K223-7-00-4 5 560 80 230 I 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 I 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 29.9 80 53 25 35 18-1 / 2 9 / 16 22-1 /2 
K226-8-00-4 7-1 /2 618 120 208-60-3 29.9 80 57 34 42 21 9 / 16 19 
K227-7-00-4 7-1 /2 618 80 230 / 460-60-3 29.9 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 29.9 80 57 34 42 21 9/16 19 
K230-7-00-4 10 710 80 208-60-3 35.4 80 53 25 35 18-1 / 2 9/16 22-1 /2 
K230-8-00-4 10 710 120 208-60-3 35.4 80 57 34 42 21 9 / 16 19 
K231-7-00-4 10 710 80 230 / 460-60-3 35.4 80 53 25 35 18-1 /2 9/16 22 -1 /2 
K231-8-00-4 10 710 120 230/ 460-60-3 35.4 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 35 
K234-9-00-4 15 525 240 208-60-3 57.6 112 68 45 45 27 1 33-1 /2 
K235-8-00-4 15 525 120 230/460-60-3 57.6 112 68 34 42 21 9/16 35 
K235-9-00-4 15 525 240 230 / 460-60-3 57.6 112 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 11 2 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 I 460-60-3 83.0 11 2 68 45 45 27 1 33-1 /2 
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SINGLE STAGE 

VALVE - Large area quick acting, hardened and ground 
swedish steel disc. Stainless steel spring. Cast iron seats for 
long life and accurate seating. No special tools required. 

PISTON RINGS - Automotive type. 

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 bal l type 
-support both ends of crankshaft. 

INTAKE UNLOADERS - Brass and stainless - built into 
head. 

VALVE PLATE - One piece - complete exchange in 
minutes. 

COMBINATION FIL TEA/MUFFLER - Highly efficient fi lter­
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 fil led". 

OIL DRAIN - Easily accessible. 

5 

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 fil l opening is located for easy, quick compressor lubrication. 

COMBINATION FIL TEA-SILENCER - Highly efficient fil­
tering of air and noise reduction. 

MULTIPLE VALVES - High efficiency, wafer-type 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 supported 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: greater 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)­

lndicates power to unit 

• 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 

• Integral 3 Micron Particulate After­
filter- Assures clean air downstream 

• Provisions for Connection of Remote 
Alarm 

MODEL NO. 

OPERATING CONDITIONS 
Flow Capacity (scfm) ' @ 35°F pressure dew point 

With air-cooled condensing unit (1) 

With water-cooled condensing unit (2) 

Flow Capacity (scfm) • @ 50°F pressure dew point 
With air-cooled condensing unit (3) 

With water-cooled condensing unit (3) 

Maximum Working Pressure (MWP) 

ENGINEERING DATA 
Refrigeration Compressor Nominal Horsepower 

kW @ 35°F Evaporator and 100°F Ambient (4) 

Power Requirements (5) 

DIMENSIONS & WEIGHT 
Airline Connections - In (in) 

Airline Connections · Out (in) 

Height (in) 

Width (in) 

Depth (in) 

Weight (lb) 

' Convert scfm to Metric units as fol lows: 1 scfm • 1.735 m'nlh. 

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 pslg, 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) 

. bl f h I' . are su11a7 or t e app 1cat1on. 

1!010 8015 8025 8035 

V 

10 15 25 35 

Not Available Not Available 

16 24 40 52 

Not Available Not Available 

150 psig (1 0 bar) Standard 
175 psig (12 bar) Available 
300 psig (21 bar) Available 

'Is 'Is 1/J '/J 

.250 .415 .478 .478 

115V, 1 phase, 60 Hz 
230V, 1 phase, 60 Hz 

240/220, 1 phase, 50 Hz 

~'a :% ¾ 5t'a 
OD tube OD tube OD tube OD tube 

3fa ~'a ½ ¾ 
OD tube OD tube NPTM OD tube 

14 14 16 16 

16¼ 16¼ 22½s 22½s 

15 15 16 16 

57 65 97 100 

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 
regulator and pressure gauges. 

8045 8055 8070 80100 80125 

45 55 70 100 125 

48 59 75 107 134 

72 82 112 149 186 

77 88 120 159 199 

175 psig ( 12 bar) Standard 
300 psig (2t bar) Available 

½ ½ ¾ 3,~ ¾ 

.910 .910 1.260 1.260 1.260 

115V, 1 phase 60 Hz 
230/208V, 1 phase, 60 Hz 
240/220V, 1 phase, 50 Hz 

1¼ 1 'I• 1¼ 11/a 1½ 
OD tube OD tube OD tube OD tube NPTM 

1 11/a 1 1'/s 1½ 
NPTF OD tube NPTF OD tube NPTM 

22¼ 22¼ 22¼ 22¼ 22¼ 

32¼ 32¼ 32¼ 32¼ 32¼ 

19½ 191h 19½ 19½ 19½ 

181 201 203 223 230 

(1 ) Rated Flow Capacity- Conditions for rating dryers are in accordance with Compressed Air and Gas Institute (CAGI) Stand ard for Rating and Testing Comp ressed 
A ir Dryers and National Fluid Power Association (NFPA) Recommended Standard NFPNT3.27.2-1 975. Conditions for rating above d ryers are: 100 psig (6.9 bar) a nd 
100°F (37.8°C) ambient air, and a maximum 5 p si (.35 bar) pressure drop. Actual dew point may vary from the stated nominal value depending on site conditions 
and operating parameters. All units can handle additional flow at higher inlet pressures, lower inlet air or amb ient 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. W ater control valve is factory set for 90°F (32°C) maxim u m cooling w ater temperature. 

(3) Flow capac ities at 50°F pressu re d ew point are established at 100 psig (6.9 bar) and 100°F (37.8°C saturated inlet air, 100°F (37.0°C) ambient air for air-cooled 
m odels o r 90°F (32°C) cooling w ate r for water-cooled models. Pressure drop m ay exceed 5 psi. 

(4) Figures show n are condensing unit manufacturer's published ratings. 

(5) For o ther power requirements, contact 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 

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. 

~ 
lEQJ 

D 

B 

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 fu rther 
assured because the liquid to be drained 
has already been cleaned by the Centriflex 
separator/filter. 

C. DEPENDABLE­
Smooth surface heat 
exchangers 

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 

I/ 

Hankison's Centriflexc<J 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 downstream pneumatic components. 

HANKISON CORPORATION, Canonsburg, Pa. 15317, Phone (412) 745-1 555, Telex: 81-2452, Cable: HANKORP 

PRICE AND ORDERING INFORMATION AVAILABLE FROM: 

n. 
HANKISON® 

Bulletin 8000-K 
Printed in U.S.A. 



HANKISON® 
AEROLESCER® 

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 ii does not ade­
quately lubricate downstream pneu­
matic components. It's best lo take 
this oil out of the system and add the 
proper lubricant at the point of use. 

Are special filters required 
to remove oil? 

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 
99.999+%. 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 
lire. Prefilters are available to prolong life. 
Request Bulletin 3100 coveri ng HANKISON 3100 
Sorfos Air Line Filters. 

Features: 

• Unique continuously stabilized 
filter media plus outer foam sleeve 
ensure 99.999+% efficiency for 
the life of the cartridge 

• Removes: 100% of particles 
.025 micron and larger in size; 
some particles as small as 
.01 micron 

• Cartridge replacement made easy 
by removable bowls or convenient 
bottom flange opening 

• 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 
c lo tting, 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 
struc tural 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 

LI 

• 

900 SCFM MODEL 
300 SCFM MODEL 



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 PSIG NUMBER 1.4 DAR 2.1 DAR 2.8 DAR 4.1 DAR 5.5 DAR 6.9 BAR 8.3 BAR 10.3 DAR 13.8 DAR 17.3 BAR 20.7 BAR 

1302 3.0 3.9 4.8 6.5 8.2 10.0 11 .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 23.8 32.5 41 .3 50.0 58.6 71 .7 93.6 116 137 
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 
1317 150 195 238 326 412 500 587 718 936 1154 1372 
1308 190 246 300 412 520 632 740 906 1180 1460 1720 
1309 285 369 450 618 780_ r--94Q_ 1110 1359 1770 2190 ?<;Rn 

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 units as follows: 1 scrm = 1. 736 n,3
0

/h. 

When ordering Aerolescer filters do not choose by pipe size. Make selection by flow rate and operating pressure only. 

Pressure drop: Initial pressure drop (dry) is 1 psid (.07) bar nominal. A t rated flow conditions, when removing liquids, pressure drop w ill normally range from 3 psid 
(.2 1 bar) to 6 psid {.41 bar} depending on the quality of the influent a ir. Further pressure drop will occur only as the cartridge(s) become contaminated with solid particles. 

Cartridge replacement : It is recommended that filter cartridge(s) be replaced for maximum filtration efliciency if pressure drop exceeds 10 psid (.7 bar). 

Max. temp. : Temperatures in excess o f 120°F (1l9°C) are not recommended since filtrat!on e fficiency may decrease and certain fdtor assembly material may be adversely 
affected. Polycarbonate bowls have a max. opera ting temperature o f 120°F. 

HANKISON® AEROLESCER® Filters 

MAX. OPERATING 
MODE L NUMBER NOMINAL AIR HOU SING WIDTH (INLET PRESSURE (PSIG) REPLACEMENT 
MANUAL AUTO AIR FLOW IN LET/OUTLET (BOWL/VESSEL) TO O UTLET) & WT. FILTER DRAIN DRAIN (SCFM) @ CONNECTION TYPE HEIGHT (IN) (LB) MANUAL AUTO CARTRIDGE N o. 

100 PSIG DRAIN DRAIN 

1302-1 

/ 
10 W NPTF 8 oz. polycarbonate (4) 3¼x 6¼ 1% 150 - 0713-2 

1302-2 l),8'02-3 10 W NPTF 16 oz. polycarbonate (4) 3¼ X 10¼ 2% 150 150 0713-2 
1302-4 1302-5 10 %" NPTF 16 oz. metal 3¼x 9½ 3¼ 300 175 0713-2 
1302-6 10 %" NPTF 8 oz. metal c/w sight glass 3¼x 6% 2>? 250 - 0713-2 
1303- 1 1303-2 20 W NPTF 16 oz. polycarbona te (4) 3¼ X 10¼ 2>? 150 150 0713-3 
1303-3 1303-4 20 ½" NPTF 16 oz. metal 3¼ x 9½ 3¼ 300 175 0713-3 
1304-1 1304-2 50 ¾" NPTF 32 oz. metal 4rfo x 1 H? 5½ 300 175 0713-4 
1305-1 1305-2 100 1" NPTF 100 oz. metal 4%x 22% 13¼ 300 175 0713-5 
1306-1 1306-2 200 1½" NPTF 205 oz. metal 5¼ X 30¼ 21 300 175 07 13-6 
1307-1 1307-2 300 1½" NPTF 381 oz. metal 5¼ X 36¼ 29¼ 300 175 071 3-7 
1317- 1 (3) 500 2½" coupling ( 1) 8" pressure vessel 22% X 37),fo 211 200 (2) (3) 07 13-1 2-2 
1308-11 (3) 600 3" coupling (1) 8" pressure vessel 22>~ X 42¾ 225 200 (2) (3) 0713-11-2 
1309-5 (3) 900 3" flange 1 O" pressure vessel 16% X 44}{6 321 200 (2) (3) 0713- 11 -3 
1310-3 (3) 1200 4" flange 12" pressure vessel 20 X 51 ½ 324 200 (2) (3) 07 13-11 -4 
1311-4 (3) 1500 4" flange 12" pressure vesse l 20 X 5 1½ 329 200 (2) (3) 07 13- 11-5 
1312-3 (3) 2400 6" flange 16" pressure vessel 24 X 52% 495 200 (2) (3) 0713- 11 -8 
1313-2 (3)- 3300 6" flange 20" pressure vessel 28 X 59>13 620 200 (2) (3) 0713- 11 -11 
13 14-2 (3) 4200 6" flange 20" pressure vessel 28 X 591/a 625 200 (2) (3) 0713- 11 -14 
1315-2 (3) 6000 8" flange 24" pressure vessel 33 X 63:ifo 11 35 200 (2) (3) 0713-11-1 9 

(1) Flanges a re available. 

(2) Unils with maximum operating pressures o f 300 psig (21 bar) are available. 500 scfm (1317) and larger models arc ASM E Code Constructed and Stamped 
(3) Drain plugs are s tandard. For manual draining a valve is recommended. For automa tic draining Hankison automatic drain traps are available. For models 13 17 

(500 scfm) l hrough 1311 (1500 scfm) use a Snap Trap' o r model 505 Trip-L-Trap: For model 1312 (2/400 scfm) use model 505 Trip-L-Trap. For 
models 13 13 (3300 scfm) through 13 15 (6000 scfm) use model 506 Trip-L-Trap. 

(4) Polycarbonate bowls are furnished with Uowl guards. 

HANKISON CORPORATION, Canonsburg, Pa. 15317, Phone (41 2) 745-1555, Telex: 81-2452, Cable: HANl<ORP 

PRICE AND ORDERING INFORMATION AVAILABLE FROM: 

HANKISON ® 
Printed in U.S.A. 



ALTERNATORS CLASS 47 
NEMA Ratod A600 

~'tlJlii-_ 

@l 

~ -_J ---

OPEN TYPE 

Volts 
60 Hz 

24 
120 
200 
240 
480 
600 

u t. No. 

47ABI 0AJ 
47AB10AF 
47A810AD 
47AB10AG 
47A810AH 
47AB10AE 

NEMA4 

Volts 
u t. No. 

60 Hz 

24 47AB10EJ 
120 47AB10EF 
200 47AB10ED 
240 47AB10EG 

-480 47AB10EH 
600 47AB10EE 

NEMA 4 outline dimensions, 9½ x 7½ x 37/a 

Price 

Price 

This compact alternator of industrial relay qual ity is de­
signed specifically for pump and compressor applications. 
It is -~asily installed and w ired in control panels, pump 
panels or as an enclosed unit for surface mounting to be 
used with standard enclosed starters. 

The alternator has single pole double 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 to handle the load. 

NEMA 1 

Volts 
Cat. No. 60 Hx Price 

24 ~Bl0BJ 
120 Bl0BF 
200 47A810BD 
240 47ABI0BG 
480 47AB1 0BH 
600 47AB10BE 

NEMA 1 outline dimensions, 6½2 x 41¾6 x 313{'6 

RATINGS 

AC Volts ~ko Bro•k Continuous 

0-120 60 amps 6 amps 

120-600 7200 VA 720VA 
10 amps 

OPEN TYPE 
Outline Dimensions 

2¼----

~ 

43/a • 
1 o/32 . 

-- ~ 2 l M" H:I: fu, 

~ 

o' 

2 r,6---~ No. 10 Screw .. , 022182 

Shipping Weight: 1 1/, lbs. 

TYPICAL ALTERNATING CONTROL CIRCUITS 
ALTERNATING 

To Supply 

CL2"i3' 
IM :12#1~) 

:: 

2M 

[3KJ : 
L2 LI 

½s 
0 

Discount Schedule D 

DUPLEX 
To Supply 

'CiL2"u' 
IM >OL \Tl 

I I :: :SN~ 
2M 20L 

I~ 2TI ~ : :SW 0 
B • 
't-!'° .. - .. - . ...... --~ 

2FS-I ., : 
V 

+ 

2FS-2: 8 • 
......... ~-~----··~···· -__ _ .,, 

,, . , 

• For added safety, replace the single pole float switch with a 2-pole 
auxiliary (Bl float switch. (See dotted wiring.) 

Furnas Electric 73 



~ Product lnPormatlon 
,,..__-·-----

Ku331/K-332/K-333 
Automatic Drain Trap/ 
PRV Station/Final Filter 

K-331 Automatic Drain Trap 

GENERAL 

When condensate level rises. float lifts, allowing air under 
pressure to flow lhrough 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. 

Figure 1. 

FEATURES 

• Indestructible cel lular float 

• Foolproof pilot principle 

• No linkage to corrode or plug 

• Extra large dumping valve 

Nipple 

Gasket 

Gasket 

Gasket 
Spring 

Disc 

Diaphragm 

"O'' Ring 

• Automatic for draining drain trap ancl expelling: 

- Condensed moisture 

- Emulsified oil 

- Viscous condensate 

LITHO IN U.S.A. 9-83 

arehouse Part No. l<-331 
(Drainview No. NE 67-W) 

Figure 2. 

Tubing connection 
may be made anywhere -
on ta nk above bowl 

Figure 3. 

F-19756-1 



K-332 PRV Station 

GENERAL 

Cartridge-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 

• Coalescent type oil removal filter 

• Automatic drain trap 

• Pressure regulator 

• Safety relief 

Assembly includes wall mounting bracket, spa re filter car­
tridge and 3/8" copper tube fittings. 

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 adjustable up to 35 psi. 

K-333 Final Filter 

Disposable final filter removes oil aerosols, smoke, condensed 
moisture and solid particles. 

Maximum operating pressure 150 PSI 
30 CFM at 1 00 PSI 
40 sq. inches of filtering material 
1 / 4" NPT connections 

F-1 9756-1 BK 

PRV Station 

Warehouse Pa rt No. K-332 
(Drainviel'I No. M-76) 

Figure 4. 

Figure 5. 

Barber-Ca/man CampanLJ 
ENVIRONMENTAL CONTROLS DIVISION 

1

1354 Cliff ore/ Avenue 
P.O. Box 2940 
Loves Park, IL U.S.A. 61 132-2940 

LITHO IN U.S.A. 
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Selection table 
Size 

Rated operational voltage 

Insulation class IEC-158 
VDE0660 

Rated thermal current 
Rated operational current 

(380V, AC3) le max 

Rated motor output 220V 
for AC 3 duty 380V 
(50 . . . 60 Hz) 415 V 
I make = 6 x le 440V 
I Break = le 500V 

660V 
1000V 

Electrical life of 
main contacts 

Type aux. contacts 
1 No - ONc 
0 No - 1 Ne 
1 No - 1 Ne 
2 No - 2 Ne 
3 No - 2 Ne 

Thermal overload 
relays 

Mechanical interlock 
attachmen ts 

Auxiliary contact 
block 

Timers and 
mechanical latch for 
OK-contactors 

V 

V 
V 

A 
A 

kW 

Million 
oper. 

OK 00 OK 0 OK 01 OKYM 0 OKYM 01 OKYM 1 

660 660 660 ' 660 660 660 

750 750 750 750 750 750 
1000 1000 1000 1000 1000 1000 

25 25 25 25 32 32 
9 12 16· 16 20 24 

2.2 4 4.5 4 5.5 7.5 
4 5.5 7.5 5.5 7.5 11 
4.5 6 . 8 6 10 11 
4.8 6.3 8.5 6.3 10 11 
5.5 7.5 10 7.5 10 11 
5.5 7.5 7.5 7.5 7.5 15 

1.0 1.0 1.0 1.6 1.5 1.0 

OK 00 W 10 OK OW 10 K 01 W 10- OKYM OW 10 OKYM 01 W 100KYM 1 W 10 
OK 00 W 01 OK OW 01 OK 01 W 01 OKYM OW 01 OKYM 01 W 01 OKYM 1 W 01 

.. -;;'-< 
'; -· .,_, , . 

_/,:}t/.~r1 . , ....... . .. ,·~t 4!> . ~ 
~} -,.~. 

PATAM 1 D_ B 
0.12 to 25 Amps 

OKZM 1 

... ,~,""° 

Convertible 
OKZA 1 
2 No - 2 Nell 

.J No - 3 Ne 
3 No - 1 Ne 

On-Energization 
OKZT 1- 3 
OKZT 1- 30 
OKZT 1- 100 

De-Energization 
0KZT 2-3 
OKZT 2- 30 
OKZT 2-100 

OKYM OW 11 

OKYM OW 32 OKYM 01 W 32 OKYM 1 W 32 

• 
PATAM 1 D 

::i::!! 0.12 to 25 Amps 
~ 

12-tlM MO 

0.1- 3 sec. 
0.1 -30 sec. 

10-180 sec. 

0.1-3 sec. 
0.1 - 30 sec. 

10- 180 sec . 

OKYZX 45 

Include to the 
basic contactor 

-.. , ... ._ ..... ,} -.• 
, .. ·,., 

•• f •• ,, .. .._ 

E7~-~-~:-.·_: 
... :,· .~. 

· ·"' o _._,;- ._::• 

t·i>:11/J 
- : l .. - , . _ ..... , --:, ! . 

Latch 
OKZL 1 
coil 
voliagos 
24 ... 660V 

-· . ·-·- ----- -- - --- -
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Time Switches 
by 

Grasslin 

ENERCY CO IL WIT SWD C g ACCURACY 

• Compact slze • High rated gold-plated silver contacts 
• Genuine clock face • Modern dustproof design 
• Dally or weekly program • Manual override with Indicator 
• Running reserve option • Easy programming 



Synchronous 
Technical Data Model 

• Clock Drive 24V, 120V or 240V 60Hz Yes 
• Switching Contacts, SPOT, 1 0Amp, 250V Yes 
• Switching Tim·e 

Weekly Program, 1 Hour Intervals, 3 Hour min. Yes 
Daily Program, 15 Minute Intervals, 30 Minute min. Yes 

• Running Reserve Optional - 12 Hrs. 
• Syl'lchronous Motor Power Consumption 2 Watts 
• Quartz Stabilized Stepping Motor Power Consumption ---
• Ambient Temperature Range - 4° to 130° F 
• Surface or Flush Mount with Plug-in Base Yes 
• CSA approval yes 

Application: Time based on/off control forHVAC, 

2 1/a" __.,. 

I 

,,_! 

L , , 
I I ~ 
I I ;. 

t~::f 

llghting, security and Industrial processes. 
Snap-on bases for printed circuit board 
solder-Ing are available. 

r--2w·--
I 

i 
I I 

, i 
6 - - - -··- · - • 

:, t:::::::::= =1 .: 
:: H 
1

1 II jL--~ _______ ),· 
~ --2,,..··-

y.~nd tor ordering MIL 2008 
v5F = Synchronous 
A F = Quartz 
yA = Reserve 
/!! =Weekly Program 

T = Daily Program 
} = SPOT Switch (standard) 

E = Flush Mount Bracket 

e.g. 
MIL 2008 QFRWu - 120 Volts 
Quartz stabilized weekly time switch 
with reserve, SPOT switch. 
Note: Specify voltage 

Dis tributed by: 

GRASSLIN CONTROLS CORPORATION 
45 Spear Road, Ramsey, NJ 07446 
Tel: 201 ·825-9696 

Quartz 
Stabilized 

Model 

Yes 
Yes 

Yes 
Yes 
12 Hrs. 

---
5.5 Watts 

- 4° to 122° F 

Yes 
yes 

Terminal Connections 

1 3 4 5 

SWITCH OVE TO GRASSLI 

N . 
.. 
:, 
0 

" 0 

• .. 
:, 
.f ., . s 
Ii 



Mallory Sonalert • signals produce an audible tone by 
electronic means when voltage is applied. Voltages from 
1 V 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 ele.ctrical specifications 

,·;. , ,;·_o· Part and 
·) "•' 
--:- ·• Model Number 

2 

Continuous Tones 
loudness 
Calogory 

LOUD 
LOUD 
LOUD 
LOUD 
LOUD 

MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIU,'.1 
MEDIUM 
MEDIUM 
MEDIUM 
~IEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 
MEDIUM 

SOFT 
SOFT 
SOFT 
SOFT 
SOFT 
SOFT 
SOFT 
SOFT 
SOFT 
SOFT 
SOFT 
SOFT 
SOFT 
SOFT 

Mounting 
Method 

PANEL 
PANEL 
PANEL 

·.·,~ ·. PANEL . ,. 
{:_~: PANEL .. i; 
PRINTED BOARD 
PRINTED BOARD 

;~~; :~ -~:~:.t 
;'·•~ PANEL .;:' 
'~-:.;PANEL ~~'·1 
hf·<ri'iNEt;'?.~ 
• ;,·) .. . , •• V, . .... 
~~::~PANEL. iJ;:; 
'·( 'r PANE( /~ 
, .'· _;PANEL : -l 

, :~: ::·PANEL • ~ 
PANEL 

· PANEL 
, , 'PANEL .. 

·-;, PANEL 
PANEL 
PANEL 

: PANEL 
PANEL 
PANEL 
PANEL 

·· PANEL 
PANEL 

PRINTED BOARD 
PRINTED BOARD 
PRINTED BOARD 
PRINTED BOARD 
PRINTED BOARD 
SNAP IN PANEL 

PANEL . 
PANEL 
PANEL 
PANEL 
PANEL 
PANEL 

; 

... ; PANEL· ... } 
' PANEL . " 

Case 
Slylo 

D 
C 

C-3 
D 
D 
F 
F 
B 
B 
D 
D 
D 
D 
D 
D 
C 
D 
0 
D 
C 
C 

C3 
C 
D 
D 
D 
C 
C 
A 
A 
A 
A 
A 
B 
D 
0 
0 
D 
D 
0 
C 
C 

Minimum ... Operating 
Sound Pressure \.,'. ~. Vollage ..... Typical 

dB [Al at ' *AC/DC Non-polar. Operaling 
Frequency i--- T_w...,o ,..Fe_e_t _ _ : _AI_I O_ t_h_er..,s_o_c_o_n"'"'ly-+-_ C_u_rr..,en_t_M_A_ -i 

±500Hz At Min. V At Max. V ' Min. • Max. At Min. V At Max. V 

80 95 
80 95 
80 95 
80 95 
80 95 
55 68 
64 78 
55 68 
64 78 
68 80 
60 75 
68 80 
68 80 
60 75 
68 80 
64 80 
68 80 
60 75 
68 80 
60 75 
68 80 
68 80 
68 80 
68 80 
60 75 
68 80 
60 75 
68 80 
60@ 1.5 V 
70 @ 6 V 
70@ 12 V 
70@ 18 V 
70 @ 24 V 
55 70 
55 65 
55 70 
55 65 
55 70 
55 65 
55 70 
55 68 
55 70 

8 28 
4 16 
4 16 
8 28 
8 28 
2 12 
2 14 
2 12 
2 14 
4 16 
4 16 
4 16 
4 16 
4 16 
4 16 
3 14 
4 16 
4 16 
4 16 
3 14 
3 14 
3 14 
3 14 
4 16 
4 16 
4 16 
3 14 
3 14 
4 @ 1.5 V 

12@ 6V 
14 @ 12V 
16 @ 18 V 
16 @ 24 V 
0.5 3 
3 14 
1 4 
3 14 
1 4 
3 14 
1 4 
3 8 

0.5 3 

) 

) 
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SERIES 
1900* compact Low Dinerenlial 

Pressure Switches 
our smallest, lowest cost precision switches. Six standard ranues - Set points from 
0.07" to 20" w. c. Repetitive accuracv within 3%, u. L. and c. s. A. listed, F. M. approved. 

SNAP-ON COVER 

SCREW TYPE ELECTRICAL 
CONNECTIONS 

SPOT SNAP SWITCH 

~ c~:::#::::_ SILICONE RUBBER DIAPHRAGM 

ALUMINUM DIAPHRAGM PLATE 

RANGE SPRING 

FORCE-MOTION 
AMPLIFIER LEVER 

CONDUIT ENCLOSURE 

W CONDUIT CONNECTION 

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 
enc lo sur e off. Shows e lectric 
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 construct.ion t.o make these switches capable of 
performing many of the tasks of larger, costlier units. 
Designed for a ir conditi oning service, they also ser ve 
many fluidics, refrigeration, oven a nd dryer applications. 
For use wit h air and non-combustible gases. Series 1900 
switches are ava ilable with set points of0.07 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 
a nd 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 19O0-5-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 shutting down blower when 
excess pressure occurs. Won't allow start-up again until condition is cor­
rected and switch is manually reset. Includes switch, duct pressure sen­
sor, tubing and tubing adapters. 

PIN A-329 ALUMINUM STREET ELL 
Special close coupled street ell simplifies applications requiring right 
angle pressure connections. Two required for differential pressures. 

Weatherproof 
Enclosure: 
16 ga. st eel enclosure 
for unusually wet or oily 
conditions. Withstands 
200 hour salt spray test. 
Gasketed cover. Weight 
5 lbs. Switch must be 
installed at factory. 
Specify "WP" in addi­
tion to switch catalog 
number. 

Explosion-Proof 
Housing: 
Cast iron base and 
aluminum dome cover. 
Approximate weight 7 
lbs. Specify "EXPL" in 
addition to switch cata­
log number. 

,,. 

PHYSICAL DATA 
Temperature limits: - 30' F for dry 
air or gas to 180' F. 
Maximum surge pressure: t0 
psig. 
Rated pressure: 45" H2O. 
Pressure connections: Ve" NPT. 
Elec tri ca l rating : 15 amps, 
120-480 volts, 60 Hz. A.C. Resistive 
Ve H.P. @ 125 volts , V, H.P. @ 250 
volts, 60 Hz. A.C. Derate to 10 amps 
for operation above 130' For at high 
cycle rates. 
Wiring connections: 3 screw type, 

common, normally open and nor­
mally closed. 
Set point adjustment: Screw type 
inside conduit enclosure. 
Housing: Zinc die casting and steel 
stamping. Zinc plated for 200 hour 
salt spray resistance. 
Diaphragm: Molded Silicone rub­
ber. Aluminum diaphragm plate. 
Calfbratlon spri ng: Stainless 
steel. 
Weight: 1 lb. 
Installation: Diaphragm vertical. 

CAUTION: FOR USE ONLY WITH AIR OR COMPATIBLE GASES. 

MODEL 1910 SWITCHES: 
OPERATING RANGES AND DEAD BANDS. 

To order Operating 
Approximate 

specify Range 
Dead Band 

Model Inches, At Min. At Max. 
Number w.c. Set Point Set Point 

1910-00 0.07 to 0.15 .04 .05 
1910-0 0.15 to 0.5 0.10 0.15 
1910-1 0.4 to 1.6 0.15 0.20 

; (0.5 1.4 to 5.5 0.3 0.4 
10-10 3.0 to 11.0 0.4 0.5 

1910-20 4.0 to 20.0 0.4 0.6 

Suggested Specification 
DilTercntial pressure switches sha ll be diaphragm operated 
with 3 1h" diaphragm to actuate a single pole double throw 
snap switch. Mot ion of the diaphragm sha ll he restrained 
by a calibrated spring that can be adjusted to sel the exact 
prcssun' differential at which the electrical switch will be 
actuated. Motion of the diaphragm shall be transmitted to 
the switd1 button by means of a di rect mechanical linkage. 
Switches shall be Dwyer Instruments, Inc. Cata log No. 
1910· __ for the required operating ranges. 

• Patent No. 3,566,060 9 
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Clippard miniature 3-way control valve features: 
• Proven rel i abi I ity 
• Compact in size 
• Economical 
• Precision machined from solid brass 
• Bright dipped finished to resist corrosion 
• 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 

MJV-3 MJV-3C 

Type Type 
normally CLOSED normally CLOSED 
3-way poppet 3-way poppet 

Medium- air cartudge valve 
Stem Travcl- 1/,N Medium- air 

Working Range Stem Travel- ¼" 
0-300 psi Working Range 

0-300 psi 
flow Air flow 
50 psi- 14 elm o 50 psi- 14 elm 

11100 psi- 25 elm ~100 psi-25 elm 
Force For Full Stem Travel Force For Full Stem 

@50 psi- 38 oz. Travel 
Temperature Range oSO psi-38 oz. 

-30° to 230•F. Temperature Range 
Ports - 30' to 230'F. 

Input- ¼" llPT Exhaust 
Output- 1/," llPT to almosphere through 
Exhaust- to atmosphere hollow stem 
through hollow stem Mounting 

Mounting 1nse,ts into %" bo,e 
15/32-32 male thread (.625" ± .001") 
Nut and lockwasher 
fu rnished Note: For det,1i/ed 

app/ic,1/ion ddla ask 
(ot Bulletin C-?3. 

® 

MJV0-3 
Type 

normally OPrn 
3-way spool 

Medium- ai r 
Stem Travel-Ya" 
Working fl ange 

0-300 psi 
Air fl ow 

Q SO psi- 14 cfm 
o 100 psi- 25 cfm 

force for full Stem 
Travel 
p50 psi- 38 oz. 

Temperature Range 
-30' to 230°F. 

Ports 
lnput-1/a" IIPT 
Output-1/," UPT 
Exhaust- lo atmosphere 
through hole in valve 
body 

Mounting 
15/32-32 male thre.1d 
lluts ~nd lockwashers 
fu rnished 

•'.' w'.r .i ,, .. 
I 

1 , •• , . • - - .... , .. :n· . ... ..,... , 
c J .,, • I • 

~: .. •. ::I · .. 
! t1• i LlJ ;,: " • 1~· 

I • 

MJV0-3C 
Type 

normally OPEtl 
3-way poppet 
cartudge valve 

Med ium- air 
Stem Travel-1/1" 
Working Range 

0-300 psr 
Air flow 

o 50 psi- 14 cfm 
tl 100 psi- 25 elm 

Force f or full Stem 
Travel 
G50 psi- 38 oz. 

Temperature Range 
-30' to 230' F. 

Exhaust 
to atmosphere through 
hollow stem 

Mounting 
inserts into%" bore 
(.625" ± .001") 

Note: For defailed 
application data ask 
for Bulletin C-23. 

® 

t t•~~!:· 

'' i l)f, 

I 

," ,, 

Type 
3-way poppet 
two position 
tog~le valve 

Medium 
air, water or oil 

Arc Of Travel-SO• 
Working Range 

0-300 psi 
' ' 

Air flow .. 
o 50 psi- 4.0 elm 
o lOO psi-7.3 elm 

Force For Full Toggle 
Travel 
oso psi- 1.6 01. 

Temperature Range 
.30• to no•r. 

Ports 
I nput- 10-32 
Outpul- 10-32 
Exhaust- 10-32 

Mounting 
15/32-32 male thread 
tluls and lockwashcrs 
furnished 
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MARK-TIME 
~._..;..:.;.=, A COMPLETE LINE OF PORTABLE AND BUILT-IN TIME SWITCHES AND BELL 

" TIMERS FOR HOME, INDUSTRY, AND OEM'S. 

90000 series 

HOLD FEATURE: Holds 
current "ON" without 
operation of timing 
mechanism; timing begins 
when knob is turned to a 
time period. 
"OFF" type switch breaks 
circuit at end of time period. 
"ON" type switch also 
available. 

90900 series 

90800 series 

WALL BOX TIME SWITCH 
The popular Mark-Time 90000 series automatically turns "OFF" ven­

tilating fans, heaters, heat lamps, lights, and can operate as a thermostat 
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
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, 
277V.A.C., 7 amps, 125V.A.C. tungsten rating. SPST, UL & CSA listed. 

OFF TYPE WITHOUT HOLD OFF TYPE WITH HOLD 

Cat. No. Time Cycle Cat. No. Time Cycle 
90004 O· 5min. 90021 0- 3min. 
90005 0-15min. 90030 0- 5min. 
90006 0- 30 min. 90032 0-30min. 
90008 0-60min. 90024 0 -60min. 
90007 O - 6 hrs. 90017 O - 6 hrs. 
90001 0- 12 hrs. 90015 0 - 12hrs. 

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 Position at 
Cat. No. Tlmlna Feature Tlme"O" 

90909 1 hr. Without Closed 
90907 3 hr. Without Closed 

i)J0906 6 hr. Without Closed 
90905 3 hr. Without Open 
90903 12 hr. With Open 
90901 12 hr. Without Open 
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 
slightly higher cost. A removable key is used to wind and set the timer. Key 
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 APPLICATION 
(Valve Size, Cv Rating, Port Code) or select Valve Chilled or Hot Water Hot Water Hot Water 
Assembly with correct Input Signal (see Table 2 281 •F Max. 300°F Max. 366°F Max. 

35 pslg Steam 100 pslg Steam 150 pslg Steam 
also) less Actuator Code (XXX) including the 

Screw Flange Screw 
P Code (Size, Cv Rating, Port Code). 

f' 
(See Pages V59-63 for Valve Sizing.) Ji>. ~-

~ ?) ;; ' 
Size 112·-2· 2·1/2"-6" 1/2"-2" 1/2"-2" 

Normally Valve Body V0,9213-0-4-P VB-9213-0-5-P V0-9253-0-4-P VB·9273-0-4-P 
Open Valve Assembly Pneumatic VK-9213-XXX-4-P VK-9213-XXX-5-P VK-9253-XXX-4-P IJK-9273-XXX-4-P 

Valves Valve Assembly Pneumatic w/Poslllve Posllloner JJ-K-if9213-XX1 -4-P JJl(1f.9213-XX1 -5-P 13-Kil-9253-XXl -4-P 1/K4-9273-XX1 -4-P 

Normally Valve Body 1/8-9223-0-4-P VB-9223-0-5-P VB-9263-0-4-P 1/B-9283-0-4-P 
Closed Valve Assembly Pneumatic l)J1<-9223-XXX-4-P .JU(".9223-XXX-5 P VK-9263-XXX-4-P )11'.-9203-XXX-•l•P 
Valves Valve Assembly Pneumatic w/Poslllve Posltloner l.)/K4-9223-XX3-4-P jllt'if-9223-XX3-5-P VK4-9263-XX3-4-P IJK4-92B3-XX3-4-P 

Flow Type Equal % Equal % Equal% Equal% 

NOTE: These charts are color coded as Body Bronze Casi Iron Bronze Bronze 

shown below to assist valve selection. Seat Bronze Bronze Stainless Steel Stainless Steel 
Stem Stainless Steel Stainless Steel Stainless Steel Stainless Steel Note it is possible to select either a valve Material Plug .Brass Brass Stainless Steel Stainless Steel assembly or component parts (actuator, 

Spring Loaded Spring Loaded Spring Loaded Spring Loaded valve linkage, valve body). Packing T ellon "V" Rings T ellon "V" Rings T ellon "V" Rings T ellon "V" Rings 
ORDERING EXAMPLES: Disc Composition Composilion Tellon None 
1. Valve STEAM 

Assembly .. . . .. Vl<4-9213-601 -4-11 Static 250 125 250 250 
2. Valve Body .. . . VB-9213-0-4-11 Pressure Inlet 35 35 100 150 

Actuator . . .. . .. MK-6801 (pslg] Recom. 20 20 35 50 
Linkage ....... AV-430: 0111: 
Positive Fluid Temp. Max. 281° (138°) 281° (138°) 340° (171°) 366° (180°) 
Posllloner ..... AK-52309-500 •F 1•c1 

D Valve Body Data less P Code (Size, 
WATER 

Static 250 125 250 250 
Cv Rating, Port Code) or Valve Pressure 

Recom. 
Assembly less Actuator Code (XXX) (pslg) 

0111.· 35 35 35 50 
and less P Code (Size, Cv Rating, Fluid Temp. Min. 40° (4°) 40°(4°) 40° (4°) 40° (4°) 
Port Code) •f (°C) Max. 281° (138°) 281° (138°) 300° (149°) 366° (180°) 

II P Code (Size, Cv Rating, Port Code) TO SELECT A PORT CODE (P) 

II Actuator or Actuator Code (XXX) for P Code Valve Size Cv 
Valve Assemblies -1 .4 .4 .4 

O Valve Lln.kage· 
A 112· 1.3 1.3 1.3 

-3 2.2 2.2 2.2 
.A 3.6 3.6 3.6 

.5 3/4" 5.0 5.0 5.0 
-6 6.2 6.2 6.2 
-7 - 1. 8.2 8.2 8.2 

/ 8 11.0 11.0 11.0 
v-9 1-1/4" 16.0 16.0 16.0 

-10 1-112· 25.0 25.0 25.0 
-II 2· 40.0 40.0 40.0 

A Z 2-1/2" 56 
,,,.-13 3· 85 

.. /lJ 4· 145 
lv -1Ji 5• 235 
/ 16 6" 350 
' Maximum recommended diflerent,al pressure in full open pos,t,on. Do not exceed recommended differenhal 
pressure (pressure drop) or integrity of parts may be affected. 
NOTE: Do not exceed close-off rating 

V12 
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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 Parts. select Valve·Llnkage' 

lj ~ ~j-
I 

and Positive Positioner if required. 

~ ' 
Elleclive Area 6 SQ In. 11 SQ. In. 11 SQ. In. 50 Sq. In. 

' Valve Linkage AV-400 AV-401 AV-430 AV-430 
Poslllve Posllloner None None AK-52309-500 AK-52309-500 

Factory Available Assembly H.0. Valves None None Yes No No Yes No No 
wllh Poslllve Posllloner H.C. Valves None 

~ 
None.. No No Ye~ No No Yes 

Actu1Ior Code [XXXI 201 202 ,103 301 ,,.302 303 )61 352 ,.,a53 601 602 603 
Aclu1lor MK-2690 MK-4601 MK-46I1 MK-462I MK-4701 MK-4711 MK-4721 MK-6801 MK-6811 MK-6821 

Spring Range (pslg) 3.7 5-10 8-13 3-6 5-10 10-13 3-8 5-10 8-13 3-8 5-10 8-13 
CLOSE-OFF PRESSURE RATIHGt 

Normal Faclory Available Valve P Code Size 
Supply Air Pressure IPSlg) Supply Air Pressure (pslg) Supply Air Pressure lpslg) Supply Air Pressure lpslg) 

Poslllon Valve Assemblies Body 15 20 15 20 15 20 15 20 15 20 15 20 15 20 15 20 15 20 15 20 15 20 15 20 
~I3-XXX·.J.P -1-2-3-4 112· 170 250 90 220 140 250 250 180 250 35 250 250 250 180 250 35 250 250 250 250 250 250 250 

2l3-35H-P 
3/4· 40 95 60 180 250 80 180 15 120 120 225 80 180 15 120 250 250 250 250 140 250 I VK4-9213·601-4-P -5-6 75 130 

Normally 
1/K-9253-XXHP• '/8-9213-0-4-P -7-8 ,. 40 75 20 55 35 100 165 40 100 5 65 65 125 40 100 5 65 250 250 250 250 75 250 VK-1-9253-351 ,1-P VB-9253 0-4-P Open 
VK<l-9253-601--l·P VB-9273-0-4-P ~ - 1-1/4· 25 45 10 35 20 60 100 25 60 40 40 80 25 60 40 225 250 165 250 50 225 
VK-9273-XXHP• 
VK4-9273-351-4·P -10 1-1/2' 25 55 15 40 25 160 250 115 230 30 160 
VK4-9273-60l-4-P -II 2· 20 30 10 20 10 90 160 60 125 15 90 

1IID223-XXHP ·ifiif 112· 15 110 180 60 180 250 f,Q 180 250 250 250 250 
VK4-9223-353--I-P 

-5·6 314• 40 70 15 65 180 15 65 130 190 250 250 VK4-9223-6034-P 

Normally VK-9263-XXHP• VB-9223-0--1-P -7;.Y I. 20 35 • 5 30 100 5 30 65 95 220 250 VK4-9263-353-4-P VB-9263-0-4-P Closed 
Va9263-603-4·P VB-9283-0-4-P .g 1-1/4. 10 20 15 60 15 40 65 135 250 

I V -9283-XXX-4·P• 
-10 1-1/2" 5 25 40 85 170 VK4-9283-363-4-P 

VK4-9283-603-4-P -11 2· 10 20 50 85 
' Nol available wilh MK-2690's. tClose-ofl pressure ralings apply l'lhen valves are inslalled l'lith pressure under lhe seal. 

TABLE 2. 2-1 /2"-6" Valves, select Actuator or Actuator Code (XXX) with correct Input Signal having sufficient 
c lose-off for the application. If selecting Component 

w-:,i~ filr:-~-~ Parts, select VaJve Llnkag~ and Positive Positioner .. . 
if required. -. ,c- w • I ,--,,~ 

I 

Ellecllve Area ~SQ In. 100 SQ. In. 100 Sq. In. 
- ' Valve Linkage AV-495 AV-496 AV-496 

Poslllve Posllloner AK-52309-500 AK-52309-500 AK-52309-500 
Faclory Available Assembly I H.O. Valves Yes No No Yes No No Yes No No 

wllh Poslllve Posllloner H.C. Valves No No Yes/ No No Yes No No Yes_..... 
Aclualor Code IXXXI 601 602 ,603 1101 - 803 811 - ,,8f3 

Aclualor MK-680I MK-6811 MK-6821 MK-8801 MK-88 I1 MK-882I MK-8901 MK-89II MK-892I 
Spring Range (pslg) 3-8 5-10 8-13 38 5- 10 8-13 3-8 5-10 8-13 

CLOSE-OFF PRESSURE RATINGt 
Normal Faclory Available Valve 

P Code Size 
Supply Air Pressure lpslg) Supply Air Pressure lpslg) 

Poslllon Valve Assemblies Body 15 20 15 20 15 20 15 20 
-12 2-1/2" 60 110 40 91 9 60 125 125 

VK-92I3 60X·5•P / 13 3· 41 75 27 62 5 41 90 125 Normally VK4-92I3·60I-5-P V0-92I3-0-5 P ...,...--J4 4• 22 41 14 33 2 22 48 89 Open i)J-l(1l1121J 80I.5.p• 
VK4-9213 8I I-5-P' -15 5· 

-16 6" 

~3-60X 5-P 
L I2 2-1/2" 9 30 60 30 

-13 3• 5 19 41 19 Normally 'IK-1-9223-603 5-P 
V0-9223-0-5-P -14 4· 2 10 22 5 Closed V K-1-9223-803 5-P' 

j)llrnl223813 5-P' y"'"-1.li 5· 
,/-16 6" 

' Factory valve assemblies only available w1lh positive position er. For N.O. valves VK4 -92 t 3-80 t -5 and VK4-92 t 3-8 t 1-5-P; 
for N.C. valves VK4-9223-803-5-P and VK4 -9223-813-5 -P. 

tClose-ofl pressure rat ings apply when valves are installed l'lilh pressure under lhe seal. 

V13 

15 20 15 20 
91 125 30 125 
62 125 19 90 
33 73 10 48 

70 125 
48 90 
25 49 

Supply Air Pressure lpslg) 
15 20 15 20 15 20 

31 56 20 46 5 31 
21 38 14 31 3 21 

5 15 31 
3 10 21 



TABLE 3. Optional Input Signal Interface to Pneumatic 
Input Slgnal Type Interface Module Required 

2-Posilion, SPST (Eleclric) Al-100, 110, 120,125, 140 
2-Posilion, SPOT Snap Aeling (Eleclric) Al-100, 110, 120, 125, 140 
Slidewire (Series 90) CP-8502-XXX 
Vollage 2-15 Vdc Syslem 8000 CP-8511 -XXX 
Curren! lnpul 4-20 mA elc. CP-8511-XXX, CP-8551, CP-8561 

TABLE 4. Dimensions 
DIMENSIONS !Inches) 

Valve Body 

Part Number Size A B C 
112· 3 1 

VK-9213-XXX-4-P 3;4· 3-5/8 1-3/8 VK-9253-XXX-4-P 
VK-9273-XXX-4-P 1· 4-5/8 1-1/2 

µtK'4-9213-XXl-4-P A t4· 4-5/8 1-5/8 
VK4-9253-XX 1-4-P 1-1/2" 6-1/8 2-1 /2 VK4-9273-XX 1-4-P 

2· 6-1/8 2-1 /2 
2-112· 8-1/2 3-1/2 

VK-9213-XXX-5-P /3" 9-1/2 3-3/4 

J/~ ·9213-XXl-5-P .,,/4" 11 -1/2 4-1/2 
5• 13 5 
6" 14 5-1/2 

1,,VK-9223-XXX-4-P 
1,/"f'/2" 3 1-7/16 

3;4• 3-5/8 1-3/4 V~63-XXX-4-P 
.,,V~283-XXX-4-P .,/1" 4-5/8 2 
~ -9223-XX3-4-P 1-1/4" 4-5/8 2 

VK4-9263-XX3-4-P 1-112· 6-1/8 3-3/16 VK4-9283-XX3-4-P 
2· 6-1/8 3-3/16 

~ /2' 8-1/2 4-1/8 

1vV~ 3-XXX-5-P 
3• 9-1/2 4-1/8 

if,iJK4-9223-XX3-5-P 4• 11-1/2 5-1/6 

I✓ ~: 13 6-3/4 
/ 6· 14 7-3/8 

American Standard 125 lb. Cast Iron Pipe Flanges 

Flange Detail 

Nominal 
Pipe 
Size 

2-1/2 
3 
4 
5 
6 

i------0 ----­

------ A---- --i 

Flanges Orllllng 
Flange Flange Diameter of 

Olameler Thickness Boll Circle 
A B D 
7 11/16 5-1/2 

7-1/2 3/4 6 
9 15/16 7-1/2 

10 15/16 8-1/2 
11 1 9-1/2 

V14 

Actualor Serles 
200 300 350 600 8XX 

MK-2690 MK-46XI MK-47XI MK-68XI MK-BXXI 
E E E E E 

5-1/16 5-5/16 11-9/16 13-15/16 
5-9/16 5-13/16 12-1/16 14-7/16 
5-15/16 6-3/16 12-7/16 14-13/16 
5-7/8 6-1/8 12-3/8 14-3/4 

13-5/16 15-11/16 
13-5/16 15-11 / 16 

16-1/4 20-3/•I 
16-5/8 21-1/2 
17-7/8 22-3/8 

25-7/8 
26-1/2 

5-1/16 5-5/16 11-9/16 13-15/16 
5-1/8 5-3/8 11 -5/8 14 
5-3/8 5-5/8 11-7/8 14-1/4 
5-3/8 5-5/8 11-7/8 14-1/4 

12-5/8 15 
12-5/8 15 

15-7/8 20-3/4 
16-1/4 21 
16-7/8 21-5/8 

24-1/2 
25-1/2 

Lcnglh o t Mach,nc Bolt 

Dimensions in Inches 
Bolling Lenglh of 

Diameter of Humber Dlameler Machlno 
Boll Holes of of Bolls 

E Bolls Bolls F 
3/4 4 5/8 2-1/2 
314 4 518 2-1 /2 
3/4 8 5/8 3 
7/8 8 3/4 3 
718 8 3/4 3-1 /4 



) 

Dimensions in Inches 

NOTE: Allow 3 inches c learance above aclualor for removal. 

. _ VK-J)213-200-4 
,JK-9223-200-4 

VK-9213-300-4-P 
VK-9223-300-4-P 
VK-9253-300-4-P 
VK-9263-300-4-P 
VK-9273-300-4-P 
VK-9283-300-4-P 

5-9,~ 

<~"' 
Top View 

v'/k4, VK-!V,13-350-4-P 
VK4,iY,~ 223-350-4-P 
VK4, VK-9253-350-4-P 
VK4, VK-9263-350-4-P 

C VK4, VK-9273-350-4-P 
-+-"-+----. VK4, VK-9283-350-4-P 

0 * See Flange De1ail Table 
on preceding page 

Flow 

VK4, VK-9213-600-4-P 
VK4, VK-9223-600-4-P 
VK4, VK-9253-600-4-P 
VK4, VK-9263-600-4-P 
VK4, VK-9273-600-4-P 
VK4, VK-9283-600-4-P 

n:~ 10-1/2 ~ 

I 10- 1/2--I 13 -

* 

VK4, VK-9213-600-5-P 

C 

L - -A~::_-_- _-t-j _I 

~ 9213-800-5-P 

* 

TABLE 5. Fluid Temperature Versus Ambient Temperature 
TEMPERATURES °F (°C] 

Actuator Code (XXX) 2XX 3XXX 
Actuator MK-2690 MK-46X1 

Maximum Ambient 220° (104°) 220° (104°) 
Resultant Fluid 250° (121°) 250° (121°) 

VB-9213-0-4-P Maximum 281° (138°) 281° (138°) VB-9213-0-5-P Fluid 
VB-9223-0-4-P Resultant 160° (71° ) 160° (71 °) VB-9223-0-5-P Ambient 
VB-9253-0-4-P Maximum Fluid 340° (1 71°) 
VB-9263-0•4-P -

l(X)O (370) Resultant Ambient 
VB-9273-0-4-P Maximum Fluid 366° (186°) 
VB-9283-0-4-P -

Resultant Ambient 100° (38°) 

V15 

35X 6XX exx 
MK-47XX MK-68X1 MK-8XX1 

220° (104°) 220° (104° ) 220° (104°) 
250° (121°) 250° (121°) 250° (121°) 

281 ° (1 38°) 281° (138°) 281° (138°) 

160° (71 °) 160° (71°) 160° (71°) 

340° (171°) 340° (171°) 
1()()0 (370) 100° (37°) 

366° (186°) 366° ( 186°) 
100° (38°) 100° (38°) 



TABLE 1. Select 1/;1i1J1-! Bod'/ including P Code 
{Valve Size, Cv Rating, Port Code) or select ·1 11•1 1! 
·\ -,:Hi 111tJ l•1 wilh correct Input Signal {see Table 2 Screw 

also) less Actuator Code {XXX) including the 

~~ P Code {Size, Cv Rating, Port Code). 
(See Pages V59-63 for Valve Sizing.) 

1/2"-2" 
Valve Body :l~: .;,)t. p 

Valve Assembly Pneumatic without Positive Posllioner ,,V,1 {1, :-XXX i P 
Valve Assembly Pneumatic with Positive Posltloner ,V · ' -XXX I p 

Normal Position Stem Up 
Flow "B" to "AB" 

flow Type Mixing 

NOTE: These charts are color coded as 
Body Bronze 

shown below lo assist valve selection. Seat Bronze 

Note it is possible to select either a valve Stem Stainless Steel 
Material Plug Brass 

assembly or component parts (actuator, 
Spring Loaded 

valve linkage. valve body). Packing 
Tellon ·v· Rings 

ORDERING EXAMPLES: Disc None 
1. Valve 

Assembly ...... ·1:<- n n-so2 + 11 Pressure 
Static 250 

2. Valve Body .... 'i-)-J:, l 'J -,)- ,\-11 lpslg] Recomm. 35 
Actuator ....... MK-6811 our.· 
Linkage AV-430 , Fluid Temp. Min. 40° {40) ....... 

°F (°C] Max. 281° (138°) 
D , 1l •m J,i,.11 Data less P Code (Size, 

Cv Rating, Port Code) or /.11·1(! 
TO SELECT A PORT CODE 

,.,1,-!111,ii·t less Actuator Code (XXX) 
and less P Code (Size, Cv Rating, 
Port Code) 

P Code (Size, Cv Rating, Port Code) 

Actuator or Actuator Code (XXX) for 
Valve Assemblies 

D Valve Linkage '. 

P C.9de 
/ 2 
./4 

-6 
-8 
;9 

✓ -.10 
-II 
-12 
-13 
-14 
-15 
-16 

Valve Size 

112· 2 
4 

3/4" 6.8 
I• 12 

1-1/4" 16 
1-1/2" 33 

2" 55 
2-1/2" 

3· 
4" 
5· 
6" 

APPLICATION 
Chilled or Hot Water 

Flange Screw flange 

it:) 
~ . 

• 81 . . ' 
-1 r 

2-1/2"-6" 112·-2· 2-1/2"- 6" 
/1! •l:J I: -!- :- P 111 .. ;:!t! ,). ,.p 1n 1:v: · ,-P 
1:<- 1::•.: XXX :- P ,.< J:l;'"-XXX ,. p ,'( ;.1:·: XXX .p 
J'i I-,';': XXX ;-P , 1 1 .. ,;1:,::-xxx 1. p ; \ l i 1: • XXX : p 

Stem Up Stem Up Siem Up 
Flow "B'' lo "AB" Flow "B" lo "AB" Flow "C" lo "L" 

Mixing Diverting Diverting 
Iron Bronze Iron 

Bronze Bronze Bronze 
Stainless Steel Stainless Steel Stainless Steel 

Brass Stainless Steel Stainless Steel 
Spring Loaded Spring Loaded 

Teflon ''V" Rings Teflon "V" Rings Grafoil 

None None None 
WATER 

125 250 125 

35 35 35 

40° (4°) 40° (4°) 40° (4°) 
300° (149°) 281° (138°) 300° (149°) 

Cv 

6 
8 

12 
16 
30 Port 
42 "U" "L" 

74 68 75 
101 85 95 
170 160 180 
290 195 220 
390 250 275 

• Maximum recommended dilleren1,a1 pressure in ful l open posillon. Do 1101 exceed recommended d1lleren1ial 
pressure (pressure drop) or integrity al parts may be allecled. 
NOTE: Do nol exceed close-oil ra1,ng. 
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TABLE 2A. 1 /2"- 1-1 / 4" Valves without 
Positive Positioners, select Actuator or 

rj 1¥ Actuator Code (XXX) having sufficient 
close-off for the application. If selecting 
Component Parts, select Valve Linkage .. 

Elfectlve Area 6SQ. In. I I Sq. In. , 
V1lve linkage . AV-400 I AV-401 

Positive Posltioner None tlone 
factory Assembly with Positive Posltloner ./ None I/one 

Actuator Code IXXXJ / 201 202 203 301 302 303 
Actuator MK-2690 MK-460 1 MK-•161 I MK-4621 

Spring Range fpslg) 3.7 5-10 8-13 3-6 5-10 10-13 
CLOSE-OFF PRESSURE RATING" 

Supply Air Pressure fpslg) 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 Posltlont SU so so SU so so SU so so SU so so SU so so SU so so 

Valve Assembly Valve Body P Cojle,. Size 

~ -xxx . p 

lv2•4 112· 5 100 185 45 50 130 100 5 85 35 250 250 100 110 250 250 25 170 

p -6 3/4' 20 25 70 45 45 15 140 230 50 f,() 130 155 12 90 
.a 1" 10 15 45 30 30 8 95 155 30 40 90 100 7 f,() 
.g 1-1 /4" 6 9 30 15 15 4 f,() 100 15 25 55 60 3 38 .. , 1/2" 250 250 250 250 

·;·, ·:1~ ~ XXX p . ... p -6 3/4" 250 250 250 250 
-8 I" 250 250 250 250 
.g 1-1/4" 250 250 250 250 

" Close-off ratings for mixing or sequencing valves: (SU~ .. A .. port. SD O 
.. B'. port) ... A. port (SU) ratings equal pressure at port .. A .. m inus pressure at port .. B .. : 

.. B .. port (SD) ratings equal pressure at port "B'. minus pressure at port "A'·. 
tSU - Stem Up: SD - Stem Down. Seo Table 5 for flow pattern. port designat ions. anc! normal posilion. 

TABLE 2B. 1 /2" - 4" Valves, select Actuator or Actuator.Code (XXX) having su fficient close-off for the application. 
If selecting Component Parts, 
select Valve Linkage. 

~J-
..... ~ 

_ _ -'a_; 

(Also see Table 3C.) . . 
' 

Elfecllve Area 11 SQ In. 50 Sq In. 50 Sq. In. 
Valve linkage VB-9313-0-4-P AV-430 - AV-430 -
Valve linkage VB-9313-0-5-P . - ... AV-495 -
Valve linkage VB-9323-0-X-P AV-430 ., ' AV-430 AV-430 

Positive Posltloner AK-52309-500 AK-52309-500 AK-52309-500 
Faclory Valve Assembly with Positive Positloner 1W Yes Yes No J,cs Yes Yes 

Actuator Code IXXXJ V 351 352 353 601 ✓602 603 652 
Actuator MK-4701 MK-471 1 MK-4721 MK-6801 MK-6811 MK-6821 MK-691 I 

Spring Range Jpslg) 3-8 5-10 8-13 3-8 5-10 8-13 5-10 
CLOSE-OFF PRESSURE RATING" 

Supply Air Pressure fpslg) 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 15 20 
Stem Poslllont SU so so SU so so SU so so SU so so SU so so SU so so SU so so 

Valve Assembly Valve Body P Code Size 

J{(i, XXX • P 

-2(4./ 112· 35 170 250 100 110 250 200 25 170 250 250 250 250 250 250 250 225 250 
-6 3/4' 15 90 190 50 f,() 130 100 12 90 150 250 250 250 250 250 250 100 250 

p -8 I. 8 f,O 120 30 40 90 65 7 f,() 125 250 250 250 250 250 250 65 250 
y<1 ,1:11 l-XXX • p y 1-1 /4' 4 35 75 15 25 55 40 3 38 80 225 250 1f,() l f,() 250 250 40 225 

lv'IO 1-1/2" 4 5 20 12 12 2CJ 85 l f,() f,() 60 130 105 14 85 
·1 1 2' •1 5 20 12 12 2CJ 85 l f,() f,() f,O 130 105 14 85 
-12 2-1/2" 9 f,() 110 30 40 91 f,() 9 ro 1:< ·J:·1 ' XXX p 

p -13 3' 5 41 75 19 26 62 41 5 41 /K•t di. XXX , P 
-14 4· 2 22 41 10 13 33 22 2 22 
.4 112· 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 
·6 3/4' 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 

, ·. ,.; .. : XXX : P · p .3 l " 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 
,~ t • • -XXX ·. P .g 1-1/4' 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 250 

-10 1-1/2' 250 250 250 250 250 250 250 250 250 250 250 
-11 2· 250 250 250 250 250 250 250 250 250 250 
-12 2-1/2' 125 125 125 125 125 

.. p -13 3' 125 125 125 125 125 
1:{ •;::n XXX p ' ' -14 4· 125 125 125 ·1~ 1 •m.1 XXX p 

-15 5" 125 125 125 
-16 5· 125 125 125 

.. C lose -off ratings lor rnixing or sequencing valves (SU = "A .. port. SD = "B'' port) .. A .. port (SU) ratings equal pressure al porl .. A .. rninus pressure at par! "B'·. 
"B'. port (SD) ratings equal pressure at port .. B'. m,nus pressure at par! .. A ... 

tSU - Siem Up. SD - Siem Down Soe Table 5 for flow patlern. port des1gna1,ons. 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. 

. Elfecllve Area 
Valve Linkage 

Positive Positloner 
Factory Valve Assembly with Positive Posllloner 

Actualor t.:ooe 1x,u1 
Actuator 

Spring Range lpslgJ 

No 

Ml\·IHJUI 

3-8 

100 Sq. In . 
AV-496 

AK-52309-500 
Yes Yes No 
UUt UUJ -

r~K-lllll I MK·IJ82I MK·U~Ul 

5-10 8-13 3-8 
CLOSE-OFF PRESSURE RATING'' 

~- -•. 

£ 
100 Sq. In. 
'AV-496 

AK-52309-500 
Yes Yes 
812 813 

Ml\·8911 MK-tmll 

5-10 8-13 

Supply Air Pressure lpslg) 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 Posillont SU SO SO SU SO SD SU SD SD SU SO SO SU SO SO SU SO SD 

Valve Assemblies Valve Body ;> 1;oue 

'/l(,1-!J:J 13-802-5-P• 
"/1(,(.:J:J 1 :J. 803.!i P • 
nn31 3.e12.5.:,• 
'IX 1-931 3-813.5-P • 

'/8-03 ! 3-0-5-P 

-12 

-14 
-15 
-! ti 

Size 
2-1/2" 30 

3· 19 
4• 10 
5• 
6" 

'Faclory valve assemblies are only available wilh pos,live posilioner. 

125 125 70 91 
90 125 ,18 62 
49 89 25 33 

125 125 30 125 
125 90 19 90 
73 49 10 49 

5 31 56 15 20 46 31 
3 21 38 10 14 31 21 

"Close-off ra1ings for mixing or sequencing valves: (SU = .. A .. porl, SD= .. B". por1) ... A .. por1 (SU) ralings equal pressure al porl .. A .. minus pressure al porl .. 8 .. : 
.. 8 .. port (SD} ra1ings equal pressure at port .. 8 .. minus pressure at port .. A ... 

tSU - Stem Up: SD - Siem Down. See Table 5 for flow pallern. porl designations. and normal posil ion. 

TABLE 3. Optional Input Signal Interface to Pneumatic 
Input Signal Type Interlace 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 
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 
DIMENSIOtJS !Inches) 

Actuator Code IXXX). !Actuator) 

5 
3 

Valve Body 
2XX IMK-2690) 30X IMK-46X1] 35X IMK-47X 11 60X IMK-68X 1 I 652 IMK-6911 I BOX IMK-88X1) 

Par1 Number Size A C E E E E 
112· 3 1-7/16 4-13/16 5-1/16 11 -5/16 13-11/16 

VK-9313-XXX-4-P 3/4" 3-5/8 1-7/8 5-1/8 5-3/8 11-5/8 14 

VK4-9313-XXX-4-P 1" 4-5/8 2-1 ,,1 5-3/8 5-5/8 11 -7/8 14-1 /4 
VK-9323-XXX-4-P 1-1 /4" 4-5/8 2-3/4 5-3/8 5-5/8 11 -7/8 14-1 /4 
VK4-9323-XXX-4-P 1-1/2" 6-1/8 3-718 12-5/8 15 

2' 6-1/8 3-7/8 12-5/8 15 
2-1/2" 8-1/2 5-3/8 15-5/8 20-3/4 

VK-9313-XXX-5-P 
3· 9-1/2 6-3/8 16-1/4 21 

VK4-9313-XXX-5-P 4" 11-1/2 8-1/2 16-7 /8 21-5/8 
5• 13 8-3/4 24-1/2 
6" 14 9-3/4 25-1/2 

2-1/2" 9 7 17-1/8 

VK-9323-XXX-5-P 
3" 10 8 18 

VK4-9323-XXX-5-P 4" 12 10 21 
5· 13 10-1/2 21-1/2 
6" 14-1/8 11 -1/8 22-1/8 
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TABLE 5. Flow Pattern 

Body Part I/umber Flow Type Siem Up ISU) (Normal Position) Siem Down (SD) 
Flow Closed Port Flow 

VB-9313-0-4-P Mixing B to AB A A lo AB 
VB-9323-0-4-P Diverting B to AB A B lo A 
VB-9313-0-5-P Mixing B lo AB A A to AB 
VB-9323-0-5-P Diverting C to L u C to U 

American Standard 125 lb. Cast Iron Pipe Flanges 

Lenglh al Mach·ne Bo't 

Flange Detail 

1/ominal Flanges Drilling Bolling 
Pipe Flange Flange Diameter of Diameter of Humber Diameter 
Size Diameter Thickness Boll Circle Boll Holes of of 

A B D E Bolls Bolls 
2-1/2 7 11/16 5- 1/2 3/4 4 5/8 

3 7-1/2 3/4 6 3/4 4 5/8 
4 9 15/16 7-1 /2 3/4 8 5/8 
5 10 15/16 8-1/2 7/8 8 3/4 
6 11 1 9-1/2 7/8 8 3/4 

Dimensions in Inches NOTE: Allow 3 inches c learance above aclualor for removal. 

?·I / 4 

s:S/• 
1 ;~1 ;-2XX-4-P 

VK-9323·2XX-4-P 

See Flange 
De1a,1 Table 
abovctO=':\ 

~ 
~ A 

E 
I 

' 

VK4, VK-9313-6XX-5-P 

-J;:: 4-3/ 4 ~ 0 
111,,~'-· 0 

l •-·- . 
c_l n ; I Top View 
l ~ A~ 

VK-9313-3XX-4-P 
VK-9323-3XX-4-P 

Sec Flange 
De1a,1 Table 

above~ 

VK4, VK-9323-6XX·5·P 

TABLE 6. Fluid Temperature Versus 
Ambient Temperature 

TEMPEllATUAES °F l°C) 
Actuators All 

Maximum Ambient 220° ( 104°) 
Aesullant Fluid 250° (121°) 

VB-9313-0-5-P Maximum Fluid 300°( 149°) 
VB-9323-0-5-P Aesullant Ambient 100° (38°) 
VB-9313-0-4-P Maximum Fluid 281° (138°) 
VB-9323-0-4-P Aesullant Ambient 160° (71°) 

5-9~ 

<~t" 

V39 
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E 

VK4, ~ 3-35X-4-P 
VK4, VK-9323-35X-4-P 

13 

A J - . 
See Flange 

i ; r> 

Dcla1I Table 
above 

A -

Closed Port 
B 

AB 
B 
L 

Dimensions in Inches 

length of 
Machine 

Bolls 
F 

2-1/2 
2-1/2 

3 
3 

3-1/4 

I 
- I 

C 

;J 
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GIHUAL NOTIS AND IQUJPMINT SCHIDULI 

QT'{ PART tn. 

AH- 32 
v- -21-­
VK-931)-201-4-2 

DESCRIPTION 

Ill>\ 
!IF.AT VALVB 

SEQUENCB OF OPEMTION FOR U OF K GLUCK EOUlN& RESF.ARCU 
LEXINGTON, KENnlCKY 

UOODS AND ATB BOXES - OENERAL 
SWll'CII OIi !DOD OPENS DNiPER ON HOOD AND SETS BOX TO IIIGIIER MlNHWH 
CFM TO MEET EXHAUST REOUlREM.ENTS. IDG!I\UST OOXES (EB) OPEAATB TO ftEBP 
ROOM AT NEGATIVE PRESSURE. 

HOODS AND ATB BOXES ROOM ))2 "CONTROL TYPE D" 
hiifii lK>ODS ARE OFF ROOM THERMOSTAT MODULATES lN SEOUENC8 TIIE tlORJ,\ALLY 
OPEii IIOT WATER VALVE AND ATB BOX FROH HlNIHUH TO MAXIMUM CFH. hllEN 
son, IJJOOS ARE ON ATB oox POSTlONS TO II: CFH THAT IS JOOKHR 'I1li\!i ROOM 
REQUIREMENTS. IU l100D AUO #2 11000 HAVE DIFFERENT AlR REOUIREME!ITS • 
WHEN ONE 1!000 IS ON, ATB BOX POSITIONS 'ro HIIIIKUH FOR 11000 SELECTED, 
l>lllCII IS LESS TIIAN ROOH REOUlPJtENTS. ROOH THEPJ10S'M.T HODIJIAT&S ATB 
BETWEE:11 IJ:IOD HlNIHUM AND ROOM HAXIHUM REQUIRED. 

HOOD ANO ATB BOXES ROOMS 412 & 416 wCONTROL TIPE r (2 HOODS) 
Wlle.N 11)005 ARE OFF ROOM TitERn!STAT MOIJUI.MES IN SEQUENCE THE OORAALLY 
OPEil IIOT WhTER VALVE AllD ATB OOX FROM HINIMUH 'IU H,U:I.MUH CFH. h1te.N 
BOTII moos ARE ON ATB POSITIONS TO MXIHUH CFH SETTING, WIIIOI IS EQUAL 
TO MAXIMUM ROOM REOUlR.E.M.EUTS, ltl 1100D AllD lt2 IJ::100 HAVE DIFFERENT 
AIR REOU.lllME.llTS. WHEN ONE HOOD IS ON ATB PGSlTIONS 'ft) HUH.MUM FOR 11000 
SELECTED, WlllCU IS LESS THAN AAXlMUM ROOH REUIREMENTS, ROOH 
nlER»)STAT KIDUU\TES ATB BETWEEN 11000 MINIMUM AHO ROOM MAXIMUM 
REQUIRED, 

0000 AHO ATB OOX ROOK 114 "CONTROL TYPE F" (2 HOODS) 
WIIEN moos ARE OFF ROOH THERMOSTAT HODUD'i.TES IN SEQOEHCE 'll!E NORMALLY 
OPEN !J:11' WATER VALVE ANO ATB aox FROM MINIMUM TO HAXUWH CFH, 
h1\EII BOTH HOODS ARE ON ATB POSI'l'IONS TO K\XIHUH CFH REQUIRED, hllICII IS 
GREATaR 'I'HAN ROOM REQUIREH.ENTS, Ill HOOD ANO lt2!J:IOD HAV& EQUAL AIR 
REQUlREHE!lTS. hllP.11 EITHER HOOD IS ON ATS £0SlTIONS jO REQUIRED 
HINIHUM, l.1tlCII IS LESS Tl:IAN H,\XIHU}\ ROOH REQUIREMENTS, ROOK TI:IKRMOSTAT 
»JOUU\.Tf:S ATB BETWEEN 11000 HINIMUH AtlD ROOH MAXIMUM AS REQUIRED, 

/\TO J\N_O EXHAUST OOX_i@L_ 
ROOM TIIERMOSTI\T SEQUE!ICE ATO, EB ANO VALVE 'IO MAINTAIN TEMPEF.ATUR.B ANO 
NEGATIVE PRESSURE lN ROOM, 

~ 
~ 

UH (HANUS 

LOUISVILLE ORAtlCII 
1651 h7\TI'ERSON TRAIL 
JEFFERSONroh~, KY 40299 

1- 502-26 7-500) 

XII H.....,...___U OF K GULCK EQUU/E RF.SEARCH 

HOODS TYP8 
C, D & B 
ATB & 88 

1
.,,.,., 1:_:::·,,, LEXINGTOII, l(J:NTIJCKY 

1-~-+=~----l lO(UlO~-.=,c=KE=.,=o=,=.=,o-H:_::::AS:_::ScO=C=,-,-=------------1 
1----0 U(HlllCT-=-:::.:=c_:::::::_:_::_c::_c::_:.::.._:=c._ _________ t 

--+------I 1w,1H11 ~'c•cocc_ro_•_-_°'_v_1_s_-_RA_v ___________ -i 

COHfUCIOl.. J~:ANES OROTIIERS HECl\ANlCAL, INC. 

'----~ OUWH n• __ 'c"='------' OIAWIH. HO, 

1-------+----l 
'---l------1 (>ll{llO IT~-----1 

0>.11 4/21/8!> 85-77011 "7 

·-· 
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I GINU.Al NOTIS ANO IQUlrMINT KHU>ULI 

O'N 

10 
PART c"°::c·-----+-....::Oc"'=CR==••c'c'coc•c_ _______ i 

_.,,.,, ... . . ,0 KK-3121 

AM-12!' 
AH-132 
TK-4012 

2 
4 

-4111;,/AT-208 
TC-5141 
TKS-""14 
PKS-2011 

~ :ERMCGTAT" l'/ffitJNTING I< T 
LOW LIMIT Tll&RKIST-'T 
DUCT SENSOR 
STATIC/DIFFF.RENTIAL PRESSURE o_ 

AP-J0l 
2 D\,'Y£R #1910-10 

AE-612 
RKS-1001 

PRESSURE TAPS 
p 

2 
12 

'" 
RECEIVE.R cm,--r , """' .. , ..-.u. 

,v 
2 . 
4 

AL-110 
- )! 

,\l(:-~0-101 

•w 

2 -·;,.K-4060S ~:~-=-=- . ",\K-5"04Q..1. 

SWITCHING Rl:IAY 
LIHlTING REJ-OX 
SWI'l'CHWO RE[.\Y 

f--,)--+--':~=J~!i . 
1-J• GA.UGE 
0-30 GAUGE ,, AL-362 

4 
lu 
2 

Af".'l- 1 
.,,.,_ l lfl 

CYZP-11 

• >< 

2-POSITI0N SWI 
NORJIALLY CLOSED SWITQI 2 

4 
2 , 
2 

CVZP-347 
P-127-2-4w -~uo-4 
E:'iZP-504-2 
EYZP-72 
INZP-722-1 

- 2 - - -

LAMP 
SOCKET 
RED LENS 

l 
1 
1 

VK4-9213-80l-5-14 
VK4-922J-813-S-1S 
VK4-9223-8ll-5-16 

4• 2-"' 
5" 2-WAY 
6" 2-HII.Y 

11.n~ 
NC~~ 
N,C. COOL VALVE 

""· z 

SEQUENCE OF OPERATIOn FOR u OF K GLUCK EQUrnt: RESEARCII 
LEXING'l'ON, KENTUCKY 

@BTII AflD souni VAV SYSTEMS {VAV 1 AND 2) 
wm:u SAFEn' DE:VICES NU: IN NORMAL STATE, SU)KE DETEC'i"l'.lRS, [OW 
LIIUT, IIIGU STATIC.. "UNIT CAN BP. ~-\ ! STARTSD IlY AN ON/OFF 
SWI'I'Cff LOCATED ON •me FRONT OF LOCAL CONTROL PANEL, RESPECTIV 
RETURN AIR FANS, HOOD FANS AND EXHAUST FANS WILL OPSRATE li11EN 

t~~:t~u;~/!~Rsi~Ri:~w ~!H~i~~~~~i: ~p~!~~ OIBN. 
RE'l\JRN AIR DAMPE:R AND ~UST AIR DAMPER WILL BE CON'l'ROLLE0 
IN SEQUEllCE Wl'lll 'lllB NO~LLY CLOSED Cl\J,LLE0 WATER VALVE TO , • 
K,\UlTAIN A DISCI-\M.(lP. TDIPERATURE OF 5!. F. h1iEN OUTDOOR AIR~ l 
IS ADOVE 65°F, THE W.XIHUH OUTDOOR AIR, RETURll AIR AND EXHAW'l', 
AIR DAMP.EM WILL DE AT A MINIMUM POSITION. CJIILLE:0 WATER VAL'-11= 
WILL H/\JNTAJN DISCHARGE TEMPERA TORR, A NOIU'.ALLY OPEN PREHEAT 
VALVB WILL DE CON'fR0LLED BY A SE:NSOR IN TIIE PRE.HEAT COIL DIS-

CHARGE, SET 'fO HAntrAIN 55 F. VALVE WILL OE C¼iSED h'l-lEll FAN 
IS SHUTOOh1l 0 A LOW LUUT THERMOSTAT SET AT 55 F, ~OUNT£D 

0 IN TIIE MIXED AIR WILL PR£VENT HIXE:O AIR TE.MPERATURe BELOW 55 F. 

!~~ ~~!£:!~~:R~s P~fLO~I~~o~~II t!~~J ... !~e)~£~T!~v~~o8~~DOOR 
(AOJtlStABLE). A SEPE:RATE ADJUSTABLE STATIC IIIGII LIMIT IS 
PROVI0E:0 TO S'l'OP SUPPLY FAN. A HA.trtJAL RESET 0UTTOll IS PROVIDED 
'00 RESET SYSTl:'.H, A STATIC PRLliSURE <.'OU'i'R0Ll.l;H. 0Pl:RAT&i '!"Ill: 
JNLl:,"T VA.Ill:$ OF TI!£ SUPPLY A!ID RETURN FAUS. 
LAB EXIIAUST FANS EP9 AND EF14 
EXHAUST FANS ARE STARTED li11EN '/AV SYSTFJ<S ARE S'i'ARTED, F.JIJIAUST 
FAil DAMPER Oi'ENS AND STATIC PRESSUR!; CONTROLLER SF.!WS SIG1tAL 
TO FAIi SPi,;ED CONnu>LLER 'IO 1-'AINT,\III NEGATIVE ST ... 'J'IC. 

HOOD EXJIAUST FANS EFl0 AND EF15 
1100D EXIL\UsT FANS WILL OPERAT& ONLY lF VAV SYSTEM IS ON AND 
om; OR MOR& HOODS ARE 0PEtl. c;.;:11AUSl' FAIi DAMPER OPENS STATIC 
PRESSURE CO!ll'ROLLER SENDS SIG!IAL TO FAH SPEED CONTROL!.ER TO 

~ '. HArnTAIII A NEGATIVE STATIC. 

·:;.;:' .,.·\ 

.EP0,4 - ep cor-::/P.S A/,< 
,!:,'7.9.EC:.. - C::.C.OSE VA.VCS 

~,?t,VC- OPEN VA,V,;,.·s 

,{ $'5 - /ZE .!.A'/ STA77C /STOP 

- I.OUISVl!.LE BRA.Ncrl 
1651 W.TTER.9:lfl TRAIL 
JEFFf:RSOJnOI,~, KENWCKY 40299 

l-502-267-5003 

VAV 1 

VAV 2 

- l rvnlOHS -

~ PC/.£ F 'A" ,/. -,r.H' P~.✓v-r;.,,O</.j~ ·-·- 4/24/86 85-77011-5" ;{ ________________________________________________________ ..:.'.1,.:,l'~,.:.-,,~',~,~,~i':.__;,~c~o.:':..::,~g~•c'~"':::.....:~::::,~µ~,~ff~~~u:,,;,!"°:.., ________________________________________ .J..._....: ____ ...... ,, •• =-"======='------------:::: 
u,o,o,,.,.,...,.. 
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f&S~J l't':£X PL:,c,µ /Iv vALI I /"J)-Ni=L I GINU.Al NOTIS ANO IQUIPMIHT KHIOUU 

,) 
OTV PART 00, D&SCRIPTION 

,;, ~, l TC-5141 LOK LIMIT THERMOSTAT 

" o o,~,o-04~(--#-X2 
2 HK4-) 2 DI\MPF.R ACTUATOR 

,j; 
', - CRANK ARM 

&!/ l"'A ' prl H- 2 AM-125 1'00 

A < ·- o A.N.c.. 
2 AH-L32 comu.:croR 

AflL/J/ C:"7,<,(re,f 
MK'4·3121 /?. A Af,0, \ 

f<'A,.Jqe 3tJ-l7b' TK-4•Jl.tw - ' L" TAT w/ ltllJNTIIIG Kit 

8-1;.-I ~er;·@6~0 
l ____ =2~H:.:12 - - NC -Wll, rTIOL VALVE 

tJ.A. l VK-9ll3-35l-4-4 ·1.• N,O, 3-Wi\Y llfAT VJ\L~E 

= ,t-1; >) / 1== -1'!<::!QQl ROOK STAT 

fl?~F ~-,,~ l __ HARKTUIB ij')Q')Qr; OVERRJOE TIMER 

fC-1/(J ,. ·n<.-~ ,-- ·AK.:sor.os- LIHITINO REL\Y 

- T~~ 
2 AT-532-222-l-0 RESTRICIQR TEE 

} © -
~~I-Qt • ' 

PC- I fo PE SWITCH 

w[A-1-.Jc~ ' ' ' 1 (. ____ ~_::.!-}-0 EP SWITCH 

~;: ~M)( {l;,vo-r,u,..,) --.__ - ,J "' I '!'._I~ 
X . .41-"' I I ' ·--

/!flQJ 
MKl-----31.tl N,C., 

'"R£v'~J(-SJ:. ' ' v.-<•9313 -~S/--F-'4-- P----310-1-0 TIME CLOCK 

-rONCL,"/J,'>HAJ<l(,,/1~-@ PC·IIO 

) P-ll7-2-4~Lf.::J00-4 REU.Y 
A..::77Af5, /'J.C. 1/2 .. l CYZP-2r,8 SWITCII 

SM< £.~ 20 ) PEE';. © V/(•<?tt, ·'3~·1·8 I p#.o. 3·-;'.0 5:Z l AE_;6Jl LOCAL CONTROL Pl\IBl, 
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RECEIVER CONTROLLER 
SWITCH 
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EP SWITCH 
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DMIPER ACTUA'IOR 
C AAA 
SOD 

CONTACTOR W/E!lt.:1.0»URE 

BULB STATWFa>IJNTlllG KIT 
ROOM THERK)STAT 

RESTRlC'IOR TEE 

SEQUENCE OF OPEAATlON FOR U Of" K GLUCK EQUINE RESEA.CH 
LEXINGTON, KENTI.ICKY 

PR!MARY HOT lii\TER CONTROL 

PRIAARY HOT WATER PUMPS ARE CONTROLLED FROM ON/OFF SWlTCH.. 

OUTDOOR AIR AND UOT WATER SENSOR RESET THE RECElVER CONTROLLER. 

1/3 ANO 2/3 CAPACITY VALVES mmJI.A.TE 'IO OONTROL TEMPERATURE 

OF OOT WATER ACCORDlNG TO ScttEOOLE \'l'HEN MJHPS A.tu: ON, n11EN 

PUMPS ARE OFF STEAM VALVES WILL CLOSE. 

UNIT HEATERS 141, 242, llORTH AND SOUTII PENTI-DUSES 

ROOM ffl~STAT WILL CYCLE BLOWER TO HAih""TAlli TDU'ERURE. 

AIR HAllDLING UNIT 114 "000" ~A" aASE.•!.ENT 

AN ON/OFF SWITCH LOCATED BY FDOH '111.ERMOS'l'AT WlLL START 'lllE 

SYSTF.M. ROOM THER»:>STAT WILL MODULATE TU:E: OUTDOOR AlR AND 

RETURN AIR DAf.l.PERS, A LOW Llt-UT SET A'l' S!::°F, WILL PREVE?IT 

LOWER TEMPERATURE BY OVERRIDING MINIMUM POSITIONER AND ROOM 

'11\ERMOSTl\T EF19, 8, Atffi ADDED FAN WILL B& STARTED \;'llfll AIR 

ll."illDLlNG U!lIT #4 IS STARTED. 
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SEQUENCE OF OPEAATIO!l FOR GLUCK EQUHIE RESF.,'\RCII 
LEXING'roN, KEll1UCKY 

IIOODS AND A78 BOXES - GENERAL 
SWITCII ON ll)OD OP!::NS 0.'\MPER ON IIOOD AUD SETS BOX ro lllG/IER UllHHUH CFH 1U MEET 
EXHAUST REQUIREHEIITS, EXl!.\UST OOXES {EB) OPEAATE 1U KEEP ROOH AT A NEC"J\TIVE PRF.SS!T 

HOODS AND ATB OOXES ROOKS 109 ANO ll4C ~COllTROL TYPE A" f 3¥0,1 
lilllJ-1 HOOD IS OFF ROOH Tllf:RJ-OSTAT mrnJIATES Ill SEQUENCE TIIE OORM,\LLY OPEtl 1101' h,\TCR 
VALVE AIID ATB OOX FROH HINUIUH TO HAXIHUH CFH. hllEll HOOD IS Oil ATB OOX POSITIO!lS 
'IQ TIii'! REQUIRED HUHHUH CFH AllD ROOH TIIEru'.OSTAT CONTROLS IIFAT VI\LVE. 11000 /\!ID 
AAXIMUH COOf, REQUIRF:~H'S ARE TIIE SAME CFH, 

IIOODS....Ali.C!...18_W;'il&.....BQQM,S 122,\ 312 1-'h4"_,J_~fil.BOL D'PE p~ 
i,,11m IIOOD IS OFF ROOH TIIER.'lOSTAT I.JODULATr.S UI SEQUEllCE TIIE NOru-'.hLLY OPEN IIOT \fhTER 
VALVE AND A'm OOX FPOM HINlHUM '00 MI\XIHUH CFH. hl!EU IKIOD IS ON II.TB OOX POSITIO!IS 
'00 TIIE IUXIUlRED HIIIIHUH CFH. TllERa::>STAT CONTROLS IIEI\T VALVE. IIOODS IN I111S 
GROUP HAVE A lllGl!ER CFM R£QUIREHEN1S TUA!! TIit ROOM. PE Svl/TC.Nru..CV50..V 
Ex.J-/AV~T ~.,AN OA.I A-rB ~q j C...:,-: 

HOODS AND ATB oon:s ROOKS J02, 324, 328, J4o, 34G, 440, 444, 448, & 450 C, 318 
~CO!lfROL 'NPE "CK 

\,l!Ell .. HOOD lS OFF ROOH TllERa)STAT H)DIJLATF.S IN SEQUE?/CE TIIE NORJMLLY OPEii l!OT h'ATl:U 
VAIN& AND I\TB OOX FROH HINIMUH 1U l'JI.XIHUH CfH. hl!EN HOOD IS ON ATfl OOX POOITIO!lS 
'IO TIIE RE(lUJRED MINIMUH CFM, HOODS IN 111IS GROUP IL'\VE A 1.0WER CFM REQUIREHEUT 
TIL'\!1 TIIE ROOM, 

ATB ONL'i 
~f.AAOST,\T SEQUENCES ATD AND VALVE 1U HAltli,\IN TEHPERl\iURE. 

Hoops AND Am IJO){ ROOH 402 /\TB lt49 CO!llROL n'PE cl 
NlEN HOOD IS OFF ROOH Til!ffiMOST/\T 1-00ULATES IU SEQUEllCE TIIE f/ORW\.!,1,Y OPEN HOT K'\TER 
\IALVB AND Arn BOX fROH. H.UIIMUH TO 1-'AXIHUM Ct'H. hllf:11 EL£CTIUC Fl\ll It1 l!OOD IS TllfUffl• 
011 NI RP Sti!TCJI Ill UIHT IS ACTUATED AIID OPENS [1,\MJ>f:R 1N OUTl,ET OF HOOD Am, C",\1!Sf:s 
EB BOX 1U OPERATP. AT A DIFFEREIIT HINIHUH TQ Ml\XHIUH"CFH. ,. 

, G&NEML NOTE:$ I 
,Imo SWITCHES SELECl' CPM CONTROLLfiltS BY USE OF SWITCHING RELAYS Al/D CHANGING SIGNALS 
.po lllGHEST OR LOWEST S£LECIOR RElAYS, .. ,.;, 
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ROOM# ,VAV CFK #l HOOD ON #2 IDOD ON ATB HIH, ATB KAX. 0000 • -U'B (J/ - C LEGEND 

0000 # HORS l'ROM COAA, fCl<m.UST EXAAUST EB CFK EB 'ro CFK. CFM POSITION EB# OOOK -UP TVPE ' """""'"' RH ROOK 
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RM.109 FLR. +72 0 {-432 RET +360 ""'- IDOD OFl' H EB l KAX COOL "' UOOD ON - - . 
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{~312 ""' +928"--- HOOD ON B 2 HOOP 
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lH Nl.3 +152 0 0 <-"' +290 H 'f-....._ 
+t·uuc· 

000D OFF H MAX COOL & HOOD ON ATBDIF C roQL 
+152 0 . -l"'-2 -

s +100 -1080 SEPARATE 0 LAB +980 HOOD ON ATB ,. ••• A < LESS nw, 

RM.114C lST,FLR +100 0 - PEROILOR.IC { '-250 8XB +150 II"- 000D OFF II EB 56 l ll00D 

113 2 +loo 0 ..... -1080 
1"+980C noon OFF C W.X COOL "'1100D ON > GREATI:R 'IRI\N 

s lsT. +70 -1080 0 """ +1010 UOOD ON o, 
MAX ~L < RJOD 

EXH EXHAUST 

RM,l22A FLR. !~~ 1 < ·"' 
CXH +325 U ,.___ 

l. +650 C 
UOOD OFl' H EB 89 RET RETURN 

113 ' -"'2n UOOD OFF C ,. +140 -720 {~828 -L,. +1408 HOOD ON C t\TB .LI 'lYPi:; \.: .L 

RM. 302 3RD, FU!. +140 -720 "'" +580 moo ON H EB 17 M.\X COOL > HOOD ON 

Kl,5 +140 0 I_,., +400 ff""--.. 
~ t-1408 C 

UOOD OFF H 
+140 0 -1548 0000 OFF C 

N 31ID. +65 -1140 ISOTOPE 0 .... ....1015 0000 o .. ,, 0' -V" AIR. QTYS, awmrn 
RK. 312 FLR. +65 0 INT~-- rl70 EXH 

-105 H...__ UOOD OFF H EB 39 w.x COOL < moo S/22/87 
Kl 5 +65 0 -180 r--o. +715 C noon OFF C 
N +176 -720 { ~1232 

+544 __-
~ +1776 C HOOD OH C ATB U 'l'YPE I..' ..,_ ,•~ 

RK, 324 +176 -720 ,..,. lkJOD ON H EB 72 K\X OOOL > HOOD ON 
+176 ~-- {'"' CXH +363~ 

...,_ +1776 
HOOD OFF ff 

>U.5 +176 -1952 HOOD OFF C 
s • 168 -720 { 

0
.;.U24 ,--- ~ • 1676 HOOD ON C ATB,, ·n:Pr; <.: ~ .... co 

RM. •328 +168 -720 LAB • 552 ·monoNH EB 35 MAX COOL > HOOD ON 7/17/87 

• 168 0 l =~06 EXR t-338 .._ 
_, +1676 

1100D OFF H 

"" "6" " llOOD OFF C 
s +120 -720 -1080 0 LAB +1680 BO"I'li HOOD ON ATS 84 T"lFE D 2 l!OODS 

+120 -720 0 
{ ~600 

CXH +600~ 
-'lo +1200 

IU OOOD ON H EB 84 
+120 -720 0 #1 OOOD ON C 
+120 0 -1080 

{~240 
+960-----

~+1200 
#2 OOOD Oll U 

RK. 332 +120 0 -1080 #2 lkJOD ON C 
+120 1 .• {·400 +280 ----

+1200 
OOODS OFF H 

"' 6 
+120 -1 ~2n HOODS OFF C 

s +114 -720 -530 LAB -e/ • 1136 HOODS ON C ... Te :iv ' . ,_ 
RM. AO • 114 -720 0 EXH +606 HOODS ON H EB SO l ,rue 2 Kill •= 5/22/87 

+114 -246 +132 ~ HOOD OFF U ,u., • 114 -1250 -,.. +1136 OOOD OFF C 
s +S6 -960 0 ~ .. ••--- Ur< \. T'iPE B l OOOD 

RK. 344 +S6 1 < -224 = +168......_ OOOD OFF H 

"' < ''6 -616 - • 5f.O HOOD OFF C 
s +126 -960 { 0422 LAB 

+834~ 
_...+1256 HOOD ON C ,, T'iPE C ..1. HOOD 

RK. 346 • 126 -960 CXH JPOD ON H EB 27 lW.X 2 >UN 

i-126 0 { -396 +210--_ 
.• +1256 

D:>OD OFF H 
Ml,6 +126 0 1382 lkJOD OFF C 

--
LARGE 1100D DELF..TED (1200) 
5/22/87 

RH. 412 +180 0 -720 
{~1200 

+540~~ #2 HOOD ON H #2 SWI.LL HOOD 

• 180 0 -720 • 1740 #2 HOOD ON C T'iPE E 
+180 0 0 {-620 +440 .___I. llOOD OFF H 

Ml 7 +180 0 0 -1920 • 1740 naoD OFF c ,. 
5/22/87 

RH. 416 +180 0 -720 
f-1200 

+540"""- #2 HOOD ON B #2 SAALL HOOD 

+180 0 -720 h.+1740 #2 J!OOD ON C TYPE E 
+180 0 0 r620 +440......._ 

~ +1740 
D:)OD OFF H 

Kl,7 +180 0 0 -1920 HOOD OFF C . +., • -J.~00 -., L.>- ... ., .... HOOD DP.LETED 

RH. 440 +150 -1200 0 EXIl +1050 - HOOD ON ll CB 45 1 AA)( 2 KlN 5/22/87 

+150 0 
{ =i!~o 

t362 "f-_ 
~ tlSOO 

HOOD OPP H CONTROlS l,EF'l' IN PI..\CE 
Ml.8 +150 0 HOOD OFF C 
s +150 -.l200 -450 ,..,. 

+1050 ~ 
,rr +ISOO HOOD ON C .. C 

+150 -1200 0 EXH HOOD ON H EB 62 l MX 2 >UN 5/22/87 

RH, 444 • 150 0 { -401 +2s1...__ HOOD OFF H K\X COOL ) HOOD ON CO!iTROLS LE.IT IN Pi.ACE 
!U,B +150 0 -1650 l.. • 1500 li{X)D Off" C 
s • .160 -J.200 -560 """ +1040..-

c;;;--tIT.oo HOOD Oil C •o '"" C 
11\ND OE1,..t,·w;, 

+160 -1200 0 CXH HOOD ON II EB 28 1 ""' 2 Kill 5/22/87 

RH. 448 +180 0 {•411 +251 ""-- HOOD OFF H MAX OOOL > moo ON CONTROlS LEF'I' IN Pl.ACE 
,U,l +160 0 -1760 +H,00 llOOD OFF C 
s u.50 ~1200 -450 LAB 

• 1050 ~ 
t-'J'+lsoo HOOD ON C , ..... , •••• C HOOi> DELETED 

+150 -1200 0 EXH 1100D ON H EB 63 l ,rue 2 >UN 5/22/87 
RM. 450 +150 0 { -429 • 279 ..,___ HOOD OFF ~ MX roQL > lkJOD ON 

Kl,8 +150 0 -1650 '--· tlSOO llOOD OFF C 
CONTROLS LEM' IN Pi.ACE . .,. ... ., 0 LAB tl014 EX FAN ON IU,C £F #11 FJ,,.11 IN PENnlOUSE 

,,1 0 { -1105 EXH 
+132 ~ 

l.,,. • 1014 EX FAN OFF C ATS 54 TYPS> 
RN, 34M '91 0 -223 l:X FAN OFF II 

"' < 
N • 242 -960 

\ 01690,Z 
>AB [_y • 2408 HOOD ON C ATB 14 TYPE C 

t24:? -960 EXH • 718-- HOOD ON II 
RK. 318 +242 0 -605 fH +363 "-..__ HOOD OFF fl 

"' ' +242 0 -2650 t2408 ... --- r 
N +JOO -400 < -llDOit2 

t432--
i.--t1200 1100D ON C ATS 49 TYPE Cl 

RK, 402 +300 -400 -332 HOOD ON H 
+300 0 { -132 +432-

~ +1200 
llOOD Off' l! SJE.ETS f /0 HI.7 +JOO 0 -1500#1 HOOD OFF C 5S-E- fo, 1 
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GIHIU.L HOTU AHD IQUIPMIHT KHIOUU 

loT'i PART NO, DESCRIP-TION 

l TC-5141 LOW LIMIT nu.:~STAT 
l VX4-931)-C.02-4-.t0 l .. ,M 3-l-!AY HE:AT VALVE . TKS-4014.,,IAT-208 DISCH. SEllSORwlWJUNTl.NG >UT 
7 HK-4421 n\MPE.R ACTUA'IOR 
7 AM-113 CRANK ARM 
7 -125 ROD 
7 ' AM-132 CONNEC'roR 

' ' AE-631 WCAL COIITROL I' L 

' AL-110 EP SWITOI 
l en, l SWITCH 

PC-110 PE SWITCH 
l RKS-1001 RECEIVER CONTROLLER , . u- GAUGE 

' - u- GS 
1 AK-50301 SWl'l'Clll.NG RELAY 

5 AK-51832 HlG11£ST OF' 6 PRESSIJRE 

• AK-S.t632 HIGHEST OF 2 PRESSURE 
.,._-: 

, . MOUNTED OH PANEL PACE 

SEQUENCE OF OPERATION FOR U OF' K GLUCK EQUINE RESF.ARCll 
LE:XlllG'IO!t, KENTUCKY 

AIR Hl\HDLING UNIT #3 LARGE AlUHAL QUARTERS BUil,DlllG he• 

EXltAUST FAH EF#4 LOCATED IN SOUTH PENTI!OUSE Ill aA• BUILDillG 
WILL BE STARTED \o>1IEN ON/OFF SWITCH IS IN THE ON POSITION. 
OUT!X)QR AIR mHPER WILL BE 100% OPUL A SE?ISOR IN 'IHE CX.IIAVST 

~~~ w~~~~~~ isE B~~~6 ~!~~ ~~~o~ WA~~EN v~v~iE 
HEAI' EXCHANGER HX-2 ANO Al.R 111\NDLIIG U?tIT #3 FAN Rl.f!IS ON HIGH 
SPEED. \\){EN OUTDOOR AIR IS ABOVE 50° HX-2 IS BY-PASSED A."m 

t~~~~~Y mi~ ~u!:~/~! ~~o LO~/~~~T s~~~ ~~lEi!10N 
'IHE DISCltARGE OF' AIR HANDLING UNIT #l WILL S'IOP Al.R BAIIDLING 
UNIT AHO CLOSE THE OU'tOOOR AIR, 

HOOD EXHAUST FAN illllTROL NORTH AND SOUTil 

llOOD EXHAUST F,U/S WILL OPJ::RATE OULY IF VAV S'fSTE.."I. IS O!l ANO 
ONE OR MORE HOODS ARE OPl::?l, F.XIIAUST FAil DAHPE.R 0P1:11s, STATIC 
PRESSURE COlITROLLE.R sums SIGNAL TO FAN SPE.£D COIITROLLER TO 
Wl.l?IT,\IH A NEG.,'\TIVE STATIC, 

-,.,.,_ 

-•MIIOHS-

LOUISVILLE BRAll• l 
H!:l K'l.t'l'ERSO!t TRAIL 
JEFFERSONTO\\'N, KY 40299 

l-502-267-5003 

AHU #3 
RIZER 'IQ 
START o;JO\UST 
110000. "A" 
BUILDING 

»• H,.,,.c• ~U~O">'~K_G,L,UcCcK~e,Q,U"'"'"~RES=ceeAf<=eClel _______ __, 
Loo.t1~~-L_o_,_,_"_o_ro_,_,,:_KEN __ w_,_KY ____________ ~ 

UU<ITICf-="='=c="'=·L=-G=l=BS:c::OcN...::AS=S=O=C='='=T='~::.. _________ ~ 

IMGIMll"~='=RO.::.:'c"'=•=-=""=v='='=-="".:::Y _____________ , 

(OMTUCTO" JF.ANES BR0'111ERS HECl!ANICAL, INC. 

C-UWM n_aJeLe< ____ _, C-UWIMi HO 

(HIClU> ll~KR=-----J 
4/30/B~ 65-77011- :3 
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GINUAL NOTIS ANO IQUIPMIHT SCHIOUll 

OTY PART NO, DESC.fllPTlON 
i 

M ,,,., 2 AL-362 0-l~li GAUO" 

~-r,4p1, y , J()~ 
4 TC-I 14 RROM TIIE~TAT 

-r~, [·?~ s AL- I IO EP "'WlTC" .. , s MK-3121 ~PER A.C.ll'b'ruH 

©- ½) @ s AM- K..AJUI 
FC·/1#- <>.f 

~ 
4 AM-125 roo 

j4t,t/JJT Is AM-132 COtmEC 

!76"A.F.r. • - 8-Ac..n!AIQD 

' ' ' < -1 1 DnQH_ ""'I 

c~l &-,,-- ' ' ' f(l:.~-/00/ ,.,,Uh'EI? co.vrgpL(.§" 

' ' ' ~NC, -rKI ' ' :l-Po~~ 
_, 

C, 

"' L3 /N7AKE N,C.. N.O. >IT~ 2 I/ WCL.~ 

"' "2_ 
1 I I OPE/?,46J.E -rr<-1001 VX·92l3•203·1·2 9 ~ VK· q313•2tJ/-.f·? 

-2.JJ.J- _.j_'.) "" ~::h'AY YM Yf' 
MK·JJ::2._f I.OllYF.< ,,naJ-J02-4-4 l." .,_ 

Y2' 
LY 

AJ.•JI/) a-,,~ -½-- VK-922 3-203-4-2 ¼" 2-WAY VALVE 

l \i'i v~- •·?• VK-9223-203:.4-4 ':I" 2=wXYVriLVE 

EF.2 R,-,. 21-2 ¾ E.F. 5 /{N. /42 B" 1 PC-110 P/& SWITCH 

--- 4 KK-4421' DAHP&R ACTIJATOR 
(2· p,:p,_,.,,uo) + ; 4 PP-JOlJ PRESSURE CONTROi. . . . 1 AT-532-222-1-_0l ~~'!lli<;TOR TEE 

SEQUDlCE or OPERATION FOR u or K GLUCK rournE R£SE'.ARCU 

6rAR7L7f 
LE:XUIGlON, KENTIJC)('( 

iTAM T<" s (e,y _,,..-#E!'l'!'S) MECHANICAL ROOH VEl:ITU>.TION NORT11 ANO soum PEtlTHOUSES BUII,OIIIG "!l" 

"" ~ ANO OPEil OUTOOOit AIR WUVF.R Oil 
-rc-11 -1- TEMPERATURE RISE. 

' 
--·-

fAU_gQ_t!,_QfilT (FCU-lLRQQ.H _ _fill4/005 B<\SDIQ!T 

A" ;l),,.,,T# 
F.001-1 U\ERl-OSTAT ».)DUlATES A NORl-!ALL'i OPEtl 3-WA'i IIE'J\TING VALVE MID llOR>'ALL'i' 

F&t1. c,,,,_ .1.; RooM 001-/._0DS BA-5EMENT CLOSED CHILLED WATER VALVE IN StQUENCE 10 1-!AIIITAIN SPACE TEHPEMTURE, 

ePL0~£0 6[ OUTOOOR AIR DN1PER OPENS hl\FJI Fl\11 IS ENERGIZED l)'i Hl\.NUAL ON/OFF SWITCH. 

t',V LC £ p 5 ~ ,,.✓• C p(W\t)SJ.'...s..'fliTI;M_RQQM______Q_Q_L~~M @ L 7 IN <Ax't! NC. oP.E,,f,fl!L£ ELECTRIC ROOH 'rlltlm:")STAT WlLL CYCLE EflllB AND OPEN OUTOOOR AIR LOUVER LlO 
HO LOUVE~ 

Nrf~3/?/ 
A L-110 ,. 

' I 

E F. /7 /vORTH PEN-rt/&U~e 9 E.F /3 
@- 0 ~ 

MOuHr STEAM/HOT WATER BOOSTE.R IJE'.AT cou,;roL 

?ou!H Pc,.vr,,../CJ.U-:5£ A' '51:,"A.F:F. @VPPU • 
A REVERSE ACTING TIIERMOSTAT (180 ) WILL !,lJDULATE A IIORMALLY CWSEO STE:Afl 

FGU 
' ' ' VALVE 'IO HAit1TAIN TEKPERATURE, 

' ' ' (2 - IU-P<1/l~FD) ' ' ' 71<2 M.c.. ' ' STERILE TAAllSFORHER CUBICLE CONTROL (ROOH 446) 

TJ<•IC,t;)/ 
LaW.1Yf h11EN CUBICLE F/1.N 1S ENERGIZED SUPPLY DAMPF-A WIL.L. OPEN. 

Pcv( - VK·9..2l?·J03•,t-,I 
11-D F'C.d 

= 'h~ I p VK· <j,313·201~+-2 
STAlRWJ;tL FAN COIL IORnt AND soum 

~ 
R00/-1 nlERMOSTAT »JDULAT£S llORl-!ALLY CLOSED CIIILLED W\TER OU Ul'PER FA.11 COIL 

® ~ E, l'1 'lz'' 
_.'ill 

.3-?i/. 
UIIIT AND UORMALLY OPEii 3-Wl\Y 1-!0T W>.TER VALVE 011 LOWER FAIi COIL UNIT 'ID 
KAUiTAlN TEHPERA'l'\JRE, 

~ ~e0 -r;(v I 
6F/8 -r,-?.1co1 ,L --© ! ! 

'T 
,v.c. 

i .vr Axt: SrA,-,"?W~LL FAN Co1L U,v,7,s il' 8t.11LDl,I./§ Ncvm! 1 5our,I , ,, 
OM, 

'· 10,A. 
DJ.MPE,f 

MX·.J/21 
(2• RCf)lllKED) 

BA">eMG/JT A/o,,r;/ A· ()02 £t.J!C7/?IC Rool'f 
-

I STeA,y 

1 l(S ::::J CONVE.&lJ~ 

. -r.<5·803J l 
~ 

w,LAC2QI 

~--/l" <---© A ,<5 - ,_ 2 ,;, ? 

S-10 ,I. ,..---1, 
s-o• 

/V.C, ~U'A,-f AL·30Z ~ I R. A. 
VK· 9l83·30l-.f-f 

.!...'', • .':!.!!. 

!Rk'.S-1'00/ 
C. Ut3/C L.C- FAN' 

3,,,, Fi.ooR Sovr,,'/ ::4· RH. 34-1- (v 
{800~TER ;/or WAYE"' ..JF,4u,i:r) 

DAMP-t!lf.' /0'' - LOUISVlLLE DRANCII FA.11 COIIS 

R0-.1No 5uPP,t'f' 
H,51 WATTl:RSOll TRAIL f:Xli,\IJST FllllS 

DN2 .JEFFERSON10h11, .,., 40299 Ek)T 1,,·vnm 
LO l NG 0,fMPEK DA-P£"~ 111'.An:RS - l-502-2"-7-SOOl RTTI A.fl"(· 11_ ?J ,,_1,1 Olf<M 

' ~ AT- 532- U?·I-,; 
,1, 

PPI 
-IIVIIIOl<I-

.IOI H.U.I u or K GLUCK EOU_ltl~ R£S£ARCII 
PP·.30/3 '"'" (HU14H 

'l>'ii, .. ,.--- l,EXIUGTON, KEN1UCKY 

1}!,!~ ff:}~~r- tOCAflOH 

s '"""" IRA,v?FE,q C .1./~ICLE: CONTROL 
DICKEL GIBSON ASSOCIATES 

j"'&''-'c..!2,,,, uc,oucr 

A Bu1Lo1.VG SourH R,..,. 116 
rl(/Jllt: PROC10R-~,v1s-RAY ----~~~x l>IGOill 

.. 
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