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Figure 1. Type HS-:.1 Retarder Control Valve ....., 

DESCRIPTION 

WRBCC 

The Model HS-1 Control Valve is a high-speed valve especially adapted to 
use in automatic classification yards for the control of air to the operating cylin
ders of electro-pneumatic car retarders. It consists of three solenoid operated 
inlet valves, two solenoid operated exhaust valves, a Bourdon tube pressure reg
ulator, and several additional components. 
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Figure 2. Type "DS" PILOTAIR Valve (1/2 inch - 2DS) 

B. Inlet Valves 

The HS-1 Control Valve uses two 1/2 inch 4DS PILOTAIR® valves and one 
1/2 inch 2DS PILOTAIR valve to control the admission of air to the retarder 
cylinders. These three valves when used singly or in combination provide con
trol of the volume of air according to the degree of retardation selected by the 
operator or the automatic equipment. The "L" inlet valve (1/2 inch 2DS) works 
alone in supplying air for the retardation of light cars. The "HM" inlet valve 
(1/2 inch 4DS) which has twice the capacity of the "L" inlet valve is used in 
supplying standby pressure and pressure for the medium weight cars. The "HM" 
and "H" (1/2 inch 4DS) inlet valves are used together and supply four times the 
capacity of "L" valve for retarding heavy cars. 

DELIVERY 

SUPPLY 

SUPPLY 
2WAYVALVE 

C. Exhaust Valves 

Figure 3. Basic Valve Operation 

(1/2 inch - 2DS PILOTAIR Valve) 

Two exhaust valves "XA" and "XB" (1/2 inch 4DS) are used in exhausting 
air from the retarder cylinders. In certain installations these exhaust valves 
are used in combination with auxiliary X-1 Exhaust Valves to provide rapid ex
haustion of the cylinders. The "XA" and "XB" exhaust valves are identical to 

5307, p. 2 



{ 
; 
I 

J 

I 

WABCC 

the c,HM" and ccH" inlet valves except that the sections of the valves containing 
the outlet ports are rotated 180° so that the outlet ports face downward rather 
than upward. 

The PILOTAIR valves are spool type two-way directional valves operated by 
solenoids. The solenoid controls the flow of air to the shifting piston which is 
moved to its open position by the force of the pilot air controlled by the solenoid. 
When the shifting piston is in its open position, air is admitted to the retarder 
cylinders if the valve is used as an inlet valve; or air is exhausted from the re
tarder cylinders if the valve is used as an exhaust valve. When the pilot air 
pressure is re moved by the de-energization of the solenoid, the shifting piston re
turns to its closed position under spring pressure. 

D. Pressure Regulator 

~ 

The Pressure Regulator utilizes Bourdon tubes, each carrying a contact tip, 
to control the air for retarder standby, preset and ceiling pressures. The contact 
tips work between an admission (R) and an exhaust (X) contact screw. The Bourdon 
tubes try to straighten out when air pressure is applied to them, so that by adjust
ing the contact screws the Bourdon tubes can be made to open or close a contact 
at any desired pressure. The "R" contact screws controlthe operation of the in
let valve magnets which, through their shifting pistons, admit air to the retarder 
cylinders. The "X" contact screws control the operation of the exhaust valve 
magnets which, through their shifting pistons, exhaust air from the retarder cylin
ders. When the contact tip is between the two screws, the pressure in the re
tarder cylinders is maintained. 

E. Other Components 

The HS-1 Control Valve also contains: 

1. An intake manifold which receives the air from the compressor and dis
tributes it to the inlet valves, and through the air strainer, to the pilot valve por
tions of the inlet and exhaust valves. 

2. An outlet manifold which receives the air from the inlet control valves and 
transmits it to the retarder cylinders and also transmits the air from the retarder 

· cylinders to the exhaust valves. 

3. An air strainer which receives the air from the intake manifold, strains it 
to remove oil and dirt, and transmits the air to the pilot valve portions of the in
let and exhaust valves which use this air pressure to move the shifting piston 
which controls the flow of air to or from the retarder cylinders. 

Figure 4. Air Strainer 

4. A terminal boardused to interconnectthe electricallyoperated components 
of the HS-1 valve with the control tower. 
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5. An adapter composed of an AN type connector and receptacle which provides 
a convenient method of disconnecting remote control of the retarder when it is 
desired to work on the valve or retarder. 

II. OPERATION 

A. Remote Operation 

The HS-1 valve is remotely controlledfrom the retarder operator's console 
by means of the respective RETARDER CONTROLLER lever. This lever has 
four positions: AUTOMATIC, HEAVY, LIGHT and OFF. When placed in the 
AUTOMATIC position, control of the valve (and retarder) is determined by the 
automatic equipment. The other three positions are used to provide manual con
trol. 

1. Manual Control. When the HEAVYposition is selected, the full line pres
sure (about 110 psi) is applied to the retarder cylinders. When the LIGHT posi
tion is selected initially, the Bourdon tube (in the pressure regulator) which con
trols the value of LIGHT pressure is selected by the circuits .. The selected 
Bourdon tube, through its "R" contact screw, then energizes the solenoid of the 
LIGHT inlet valve which causes the shifting piston to move, under pilot air pres
sure, allowing air to be admitted to the retarder cylinders. When the air in the 
retarder cylinders reaches the selected pressure, the contact tip of the selected 
Bourdon tube is moved away from the "R" screw due to the increased air pres
sure in the tube. The contact tip then remains between the "R" and ccx" screws, 
allowing the selected pressure to be maintained. 

If LIGHT pressure is selected following HEAVY pressure, the Bourdon tube 
will cause the exhaustvalves ccXA" and "XB" (andthe auxiliaryType X-1 Valve) 
if used to exhaust air until the contact tip again centers between the "X" and 
"R" contact screws. 

2. Automatic Control. When the RETARDER CONTROLLER lever is in the 
AUTOMATIC position, the amount of retardation of a car is controlled principally 
by varying the air pressure to the retarder cylinders through the application and 
exhaustion of air as needed to bring the car speed to the value determined by the 
automatic equipment. Thus, the pressure applied may vary from zero to full 
line pressure. Under certain circumstances, however, it is necessary to limit 
the cylinder pressure. In these cases the Bourdon tubes are used to set the ceil
ing pressures. This is true for light cars and for cars which the equipment has 
determined to be "bad rollers". The Bourdon tubes are also used to maintain 
standby pressures when no cars are rolling and to preset the retarders in advance 
of a rolling car according to weight information. 

B. Test Operation 

In working on the retarder it is usually desirable to disconnect the remote 
control to the valve from the operator's console or automatic equipment to pre
vent injury due to inadvertent energization of the control circuit. The adapter 
plug is so wired that it completes the remote control circuits when it is plugged 
into the receptacle. When the plug is removed, these circuits are broken and 
no actuation of the retarder can take place without the use of jumpers at the con
trol valve. 

Removal of the adapter plug allows the testing of individual circuits without 
interaction of associated circuits. For example, if it is desired to test the HM 
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valve only, a jumper would be placed from the HM post on the valve terminal 
board to the positive side of the HM magnet. 

m. LUBRICATION 

No fittings for lubrication are provided. Sufficient lubrication is furnished 
by oil entrained in the air lines. 

IV. INSPECTION, ADJUSTMENT, AND MAINTENANCE 

A. General Service Attentions 

1. Periodic inspection should be made for air leaks throughoutthe HS-1 valve. 
When it is suspected that there is an air leak a soapsuds test should be made. 
This is done by applying soapsuds with a paint brush to the suspected area or part. 
The formation of bubbles indicates air leakage. Chattering of the PILOTAm 
valves is another indication of leakage. 

2. When a PILOTAm valve proves to be faulty no attempt should be made to 
repair it at the HS-1 valve. It should be removed and replaced with a service
able valve. 

B. Adjustment and Maintenance of PILOTAIR Valves. 

There are no adjustments necessary to the ccns" PILOTAIR valves. The 
following maintenance procedures are recommended: 

1. Periodicallydismantle the ccns" PILOTAIRvalve forinspection and clean
ing. Wash all parts with a suitable solvent such as Stoddard's Solvent, kerosene 
or one of like characteristics. Wash all seals with soap and water, and examine 
them for cracks and signs of wear. Dry all parts with a low pressure air jet. 
Replace worn or defective parts. 

2. During reassembly, lubricate all friction surfaces and seals lightly with O 
ring grease, spec. M-7680-2 No. 2 Silicone Grease. When reassembling the 
valve, place stencilled end of stem in the end of the valve with the nameplate. 

SUPPLY TAPS f 

"" 

DELIVERY OR EXHAUST TAPS i 
VALVE SHOWN IN CLOSED POSITION 

Figure 5. Sectional View of PILOTAm Valve (1/2 inch - 4DS) 
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3. After any maintenance or reconditioning work has been done on a ccns" 
PILOTAIR valve, the maximum solenoid pick-up voltage and the minimum sole
noid release voltage should be checked in the following manner: 

VALVE 
CONDITION 

New valves 

Valves in 
service 

a. Maximum Solenoid Pick-up Voltage and Current. Apply 80 psi of 
supply pressure to the inlet manifold. Energize the valve by slowly 
raising the supply voltage from zero until the audible click of the 
solenoid is heard, indicating pick-up. The voltage and current at 
which the audible click occurs should not exceed either 10. 5 volts 
or 350 milliamperes. 

b. MinimumSolenoidReleaseVoltage. Apply80 psi of supplypressure 
to the inlet manifold. Energize the valve from a 24volt d-c. power 
supply and slowly decrease the supply voltage until the audible click 
of the solenoid is heardas the relay drops away. This action should 
occur at a value of not less than 1 volt. 

c. Voltage and Current Correction Factors. Table I lists the voltage 
and current correction factors to be used when the solenoid is picked
up or released atany value other than80 psi of supplypressure. If 
the pressure used is above 80 psi, the correction factor is sub
tracted; if the pressure is below 80 psi, the correction factor is 
added. For example, the maximum pick-up voltage at 100 psi is 
10. 3 volts for new valves [ 10. 5 - (2 x 0.1) = 10. 3]. Similarly the 
maximum pick-up current at 70 psi is 388. 4 m. a. for a valve in 
service(385 + (1 x 3.4) = 388.4]. Thetable valuesapply atanam
bient temperature of 70° F. 

TABLE I 

MAXIMUM PICK-UP VALUES MINIMUM RELEASE VALUES 

VOLTAGE (VOLTS) CURRENT (M.A.) VOLTAGE (VOLTS) 

OHMS For 80 lb. Correction For 80 lb. Correction For 80 lb. Correction 
RESIS- air pres- factor per air pres- factor per air pres- factor per 
TANCE sure 10 lb. of sure 10 lb. of sure 10 lb. of 

(NOMINAL) air change air change air change 

27.9 10.5 0.10 350 3.3 1.0 0.02 

27.9 11.5 0.10 385 3.4 0.8 0.02 

C. Adjustment of Pressure Regulator 

Typical settings of the pressure regulator contacts for the various pressures 
are shown in Table II. 

To check the adjustments, screw a pressure gage into the gage cock provided 
on the pressure regulator and place the retarder lever in the tower at the pressure 
to be checked. Set the "R" contacts so that they make just when the pressure 
drops to the value given in the tabulation, and set the "X" contacts so that they 
make when the pressure is increased to the value given in the tabulation. The 
contact lock screws should be securelytightened before the final check is made. 
The pressure can be made to drop to the desired value by jumpering the "X" 
contacts to battery or by opening the pet cock. The pressure can be increased 
by jumpering the ccR" contacts to battery. 
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TABLED 

Retarder Pressure Bourdon Tube Contact Setting 
(lb/sq. in.} 

First Bottom 16-24 

Second 2nd 31-39 

Third 3rd 46-54 

Fourth Top 71-79 

Fifth None line pressure 

Figure 6. Pressure Regulator 
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V. SPECIAL TOOLS 

A. List of Tools 

The following special tools (see Fig. 7) are required for adjusting and main
taining the HS-1 control valve: 

1. Wrench, 5/8, Tube Fitting - UJ39801 

2. Extension bar (Ferret) - UJ39022 

3. Handle (Ferret) - UJ39552 

4. Socket, deep 7/8" - UJ39806 

5. Wrench, nut-spanner - UJ39802 

B. Use 

1. Items 1, 2 and 3, assembled, are used to tighten or remove the 5/8" 
brass tubing fittings. 

2. Items 3, 4, and 5, assembled, are used to tighten or remove the armature 
stems of the PILOTAIR valves. 

11 i " 
3 

5 
4 

Figure 7. Special Tools 
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FIGURE 9 GfNERAL DRAWING OF TYPE HS-I CONTROL VALVE 
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