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e MAINTENANCE INSTRUCTION

THERMOSTATIC VALVE

DESCRIPTION

The thermostatic valve, Fig. 1. is a diverting valve
used to maintain a constant temperature at the
diesel engine coolant outlet. When an engine is
started and cold, the valve causes all coolant to
bypass the heat exchanger in the engine cooling
system. After warmup, part of the heated coolant
is routed through the heat exchanger and part is
bypassed. The coolant which bypassed the heat
exchanger is then mixed with the cold coolant
returned from the heat exchanger before entering
the engine. Thermostatic valve action mixing the
coolant maintains the desired engine coolant
temperature. When coolant from the engine

reaches the nominal temperature of the particular
the valve closes the bypass
coolant will flow

thermostatic valve,
side entirely, and all the
through the heat exchanger.
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Fig. 1 — Typical Thermostatic Valve

The thermostatic valves covered in this Mainte-
nance Instruction are similar in construction and
all models operate the same. The differences
between models involve dimensions and the
number and sensitivity of the thermostatic ele-
ments. Refer to Service Data section for part
number and temperature data.

OPERATION

The thermostatic valve contains thermostatic
element assemblies that hold valve sleeves in the
bypass position by spring tension when cold
coolant from the engine passes over the elements.
As coolant temperature increases, a thermostatic
material that is highly sensitive to temperature
expands to develop pressure that overcomes the
force of the return spring. The thermostatic
material drives a molded synthetic rubber plug
into a reduced diameter piston guide that by
extruding action multiplies the travel of the plug.
The plug drives a piston that forces the valve
sleeves to open the valve outlet to the heat
exchanger and at the same time constrict the
bypass opening. This action is shown in Fig. 2.
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Fig. 2 - Thermostatic Element Assembly

MAINTENANCE

Maintenance of the thermostatic valve should be
performed at intervals prescribed in the applicable
Scheduled Maintenance Program or at any time
improper cooling of the engine is evident. Im-
proper cooling may be due to thermostatic valve
O-ring deterioration or malfunction of the ther-
mostatic elements.

*This bulletin is revised and supersedes previous issues of this number.
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DISASSEMBLY

To perform an inspection of the thermostatic
valye, it may be necessary to remove the entire
valve from the cooling system piping. However.
on some Installations and under some circum-
stances it may be easier to remove only the
bolted housing and its attached piping from the
valve, If the entire valve is to be removed, it is
advisable to tag or otherwise mark the pipe
flanges with the letter appearing at the adjacent
valve flange. The letter "A" identifies the valve
inlet flange, The letter appears on the bolted
housing. The Jletter "B" identifies the outlet to
the bypass piping. The letter ""C" identifies the
outlet to the heat exchanger.

Due to different valve body housing configura-
tions, the location of some bolts and flanges are
such that the disassembly and assembly sequence
may be altered. Refer to Fig. 3 for a general
location arrangement,

1. Unbolt and carefully remove housing (6, Fig.
3) from the valve body. Do not drop or
otherwise damage the thermostatic elements
within the valve.

2. Remove and discard housing gasket (4).

3. Remove thermostatic element assemblies (5)
from the valve. Ensure that the nominal
temperature rating stamped on the side strap
i1s the correct rating.

INSPECTION

1. Visually inspect the O-rings (3, Fig. 3) for
deterioration and replace with new O-ring if
necessary. O-ring is removed by pressing O-
ring sleeve (2) on through to upper seat (1)
and extracting through Port B.

NOTE: Original equipment O-ring is 5/16" thick
and should be easily removed with O-ring
sleeve. On valve assemblies equipped with
replacement O-rings which are 7/16"
thick, it will be necessary to cut and
collapse the O-ring sleeve to clear the gap
between the valve body and the upper
seat.

2. Inspect valve sleeve (8), lower seat (7), and
upper seat (1). If the valve sleeve or lower
seat is pitted, the thermostatic element assem-
bly (5} should be replaced with a new assem-
bly. If the upper seat (1) is lightly pitted, it
may be touched up. However, if deep pitting

(9]

5. Thermastatic
Element Assembly

1. Upper Seat
2. Channel Type

0-Ring Sleeve 6. Element Housing
3. 0-Ring 7. Lower Seat
4. Gasket 8. Valve Sleeve
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Fig. 3 — Thermostatic Valve Cutaway View

has occurred, refer to Upper Seat Replace-
ment procedure.

NOTE: The presence of corrosion may indicate
the need for treatment of engine cooling
water. Refer to Maintenance [nstruction
M.1. 1748.

3. Place the thermostatic element (5) in a con-
tainer of water at a temperature of 10° F
(5.5° C) lower than the nominal rating indi-
cated on the side strap. Use the element to
stir the water for three to five minutes. The
valve sieeve (8) should remain seated tightly
against the lower seat (7).

4. Mount a dial indicator on the thermostatic
element to obtain a reading of valve sleeve (8)
travel. Fabricate a support that will allow the
thermostatic valve to be submerged in water.

5. Place the thermostatic element in a container
of water at a temperature 15° F (8.3° Q)
higher than the ncminal rating of the element
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and stir the water with the element. Ensure
that the movement of the dial indicator
pointer 1s smooth. If the valve sleeve rises
with decided jerks, the clement can be ex-
pected to malfunction completely within a
short time and should be replaced with a new
thermostatic element assembly.

6. After 3 to 5 minutes, observe the dial indi-
cator. If travel (gap between valve sleeve and
lower seat) is less than 0.375" (9.52 mm),
replace with a new thermostatic element
assembly.

7. Place the thermostatic element in a container
of cool water to verify that the valve sleeve
(8) will return to the seated position.

UPPER SEAT REPLACEMENT

If the upper seat (1, Fig. 3) is lightly pitted, it
may be touched up. However. if deep pitting has
occurred, replace upper seat with a new upper
seat as follows:

1. With the valve disassembled, carefully apply a
pry bar through Port B to the upper seat as
shown in Fig. 4. Try to pry upper seat from
housing. If not successful, perform Step 2. If
upper seat can be removed with pry bar,
proceed to Step 3.
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Fig. 4 — Upper Valve Seat Removal
With Pry Bar

2. Drill a 5/16" hole, approximately 3/4" deep,
into upper seat and "tap with a 3/8'"-16 NC
thread. Insert a 3/8'"-16 NC hex head bolt
with a washer, 1/4" into upper seat, as shown
in Fig. 5. Apply grease between hex head bolt
and washer. As the bolt head is turned against
the spanner bar, the upper seat will be drawn
out.

3.

4.
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Fig. 5 — Upper Valve Seat Removal
With Retracting Bolt

Install a new upper seat. Ensure there is
sufficient interference to require a moderate

press fit.

Install a new O-ring and O-ring sleeve.

ASSEMBLY

Perform the following procedure to reassemble
the thermostatic valve.

1

2

. Insert O-rings in the O-ring sleeve.

. Place the thermostatic element assembly valve

sleeves in through the O-rings. A small
amount of grease at the leading edge of the
valve sleeves will allow them to enter more
easily.

. Place a new gasket between the element hous-

ing and the valve body.

. Replace the valve in the cooling system

piping, if removed. Use new gaskets at each
flanged connection.

. Replace the thermostatic element in the valve

and reassemble element housing.

NOTE: Torque 1/2" bolts to 50 ft-lbs (67.79

N'm). Torque 5/8" bolts to 85 ft-lbs
(115.24 N-m).



M.1. 58]

SERVICE DATA

EMD PART NO. TEMPERATURE DATA
Lt s L (| (|11 e Ll ol L 170° F ~ Mid-Position
Temp. Sefting
SR S e eraE e s S 5 % R R W B LS i s e 180° F - Mid-Position
Temp. Setting
-, EC - A O D S 160° F -~ Bypass Outlet
Close
S S 111° F ~ Start To Open
130° F - Fully Open
e B R R R N o L 160° F - Nominal
T Y Ty L (e - R B 3 160° F - Nominal
BATODPOR. o o oo w o e e a ser e e w te o hen e e B et e e e e 180° F - Mid-Position
Temp. Setting
e T P e G s 175° F - Start To Open
180° F - Nominal
190° F - Fully Open
Ty e e s 170° F - Start To Open
175° F - Nominal
185° F - Fully Open
BRTOIBD o v v s b moie st v on vt e e e w s el s s e v s en s m e e w e 175° F - Start To Open

180° F - Nominal
190° F - Fully Open

EITREYT e L G rE el SRS SR e e WS EE A s 178° F - Start To Open
185° F - Nominal
198° F - Fully Open

BR03955 o i e ek w s e e e s w e e & e e m e s e i a wnw  we 170° F - Start To Open
175° F - Nominal
185° F - Fully Open

BIOMOIA | o o i % e s e e g e G e B e B R R A e S @ % @ s 165° F - Start To Open
170° F - Nominal
180° F - Fully Open

SIOGDED o . o o i o e e e e W g B Dt WIS G R G 165° F - Start To Open
170° F - Nominal
180° F - Fully Open

SFOUDET AR W TR N . Ry R S 165° F - Start To Open
170° F - Nominal
180° F - Fully Open



8395402

8407382

8411354

8411472

8413628

9080483

9081988

9081989

9083634

SERVICE DATA (CONT'D)
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- Start To Open
- Nominal
- Fully Open

- Nominal
- Start To Open

Nominal
- Fully Open

- Start To Open
- Nominal
- Fully Open

- Start To Open
- Nominal
- Fully Open

- Start To Open
- Nominal
- Fully Open

- Start To Open
- Nominal
- Fully Open

- Start To Open
- Nominal
- Fully Open

- Start To Open

- Nominal
- Fully Open
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