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Two similar electro-pneumatic cut-out relays are covered by this In
struction Pamphlet. They are listed in the following table. 

TABLE I 

Type of Nominal Nominal 
Pc. No. Motive Power Operating Operating 

and on which Voltage Air Pressure Source of 
Dwg. Ref. used (Volts) (p. s. i.) Control Air 

Pc.143170, 
Locomotive 32 45 

Reducing 
C9010-Sh.12 Valve 
Pc. 300028, 

MU Car 32 70 MU Control 
C9010-Sh. 12 Supply 

j 

Both relays perform the same function, differing only to meet the requirements 
of the type of motive power on which they are installed. Therefore, except 
where necessary, these relays will be subsequently referred to singularly 
herein. 

The E. P. cut-out relay functions to electrically cut-out the car-carried 
equipment when it is operated over portions of the railroad where there is not 
speed control operation. When it is energized, contacts are closed to energize 
the timing valve magnet independently of the operation of the governor, acknowl
edging relays, and decoding relays. Because of this function, the control and 
operation of the relay is considered to be of a vital nature, i.e., it must fail 
safely. Thus, when associated with the car-carried equipment the control cir
cuit for the relay is a double-break, semi-automatic arrangement. (Details of 
this arrangement are given in U-5620-I). It is the semi-automatic cut-out cir
cuit which requires the use of a relay which has a long pick-up time such as can 
be obtained with an electro-pneumatic relay. 
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This E. P. cut-out relay is of the outdoor type and is suitable for under car 
mounting. The unit consists of three main portions in one assembly which in
cludes the contact box, reservoir and valve body, and magnet portion. 

The magnet coil is doubly wound. One winding is the pick-up control coil 
and its leads are connected to two terminals on the terminal board independent 
of the contact terminals. The other winding is the stick circuit control coil and 
one of its leads is connected to one terminal on the terminal board independent 
of a contact terminal, but the other lead is connected to the upper front contact 
terminal which is the stick contact circuit. Thus, terminal connections can be 
made between the magnets and the car wiring which is a lead into the contact 
box from conduit connected to one of the 1-1/4" pipe tap conduit connection pro
vided on the upper sides of the contact box. 

· Only two pneumatic connections are required. A 1/ 4" compression fitting 
is provided with the relay at the intake pipe connection where supply or operating 
air is connected. The exhaust connection is through a pipe nipple and is to 
atmosphere direct. 

The relay can be attached to a vertical mounting plate by utilizing the 
1/2"-13 tap located in a boss on the upper back of the contact box, and the two 
9/16" holes located in a bracket under the valve body. 

The remainder of this Instruction Pamphlet is divided into four parts, ac
cording to the type of inspection required. This division of information is made 
for the inspector's convenience, but it does not necessarily prescribe the pro
cedure for performing maintenance or inspection of the relay. 

II. ELECTRICAL INSPECTION 

The coil for the magnet is doubly wound with 160 ohms resistance for both 
sections. The primary (or pick-up) coil has 4150 turns and the secondary (or 
stick) coil has 4800 turns. Each coil section has leads which are marked P & 
PC, and S & SC respectively so that when voltage is applied from P to PC, 
and/or S to SC, the magnetic flux will be in the same direction. 

It is important to keep all components of" one particular magnet assembly to
gether. These components have been properly fitted and machined in manufacture 
and are not necessarily interchangeable in the assemblies of other magnets. 

With the magnet and magnet valve assembled, magnet adjustments may be 
made with the axis of the magnet vertical. At least 80 p. s. i. air pressure shall 
be used for these tests except as noted below. The air gap between the armature 
and projecting brass rings should be 0. 010 ± 0. 001 inch when the magnet is en
ergized. If it is necessary, the armature stem may be bent slightly to obtain a 
uniform air gap within 0. 002 inch all around. 

The air gap should be rechecked after the pin valve check is made (see Pneu
matic Inspection). With the proper pin valve inspection having been made, and 
80 p. s. i. air pressure in the pin valve, the electrical calibration of the magnet 
may be made for each winding separately. Place 40 volts across one coil and 
gradually reduce the voltage until the armature releases. The armature release 
value should be not less than 6 volts. Check the release in the same manner on 
the other magnet coil winding. After the release value has been taken, open the 
coil control circuit for approximately one second, gradually increase the coil 
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Fig. 2 .... Wiring Diagram. 

voltage until the armature operates its full stroke without chattering, and note 
the coil voltage. This pick-up voltage must not exceed 20 volts. Check the pick
up in the same manner on the other magnet coil winding. 

Wire the coil leads in accordance with the Wiring Diagram, Fig. 2. 

III. PNEUMATIC INSPECTION (AIR CALIBRATION) 

The pneumatic system consists of the pin valve associated with the magnet, 
an adjustable choke which controls the flow of air to and from the reservoir, and 
the reservoir. 

The pin valve inspection can readily be made along with the magnet inspec
tion (See Electrical Inspection above). With 80 p. s. i. air pressure on the pin 
valve, it shall remain closed with a 0. 033 inch spacer (Fig. 3) placed between 
the armature and the projecting brass rings on the top of the magnet. Place this 
spacer so that notch (b) embraces the armature stem, and notch (a) is at the rim 
of the armature. By pressing on the armature, it must be possible to spring it 
sufficiently to allow the escape of air through the pin valve. This corresponds 
to a 0. 001 inch thinner spacer under the armature. 

The flat releasing springs shall be applied and locked in position so that 
they will not slide around the surface of the brass plate. If it is necessary to 
bend these springs, they should be bent not in a sharp bend but rather in a grad
ual upward curve. After adjusting the releasing springs, a weight of 5. 3 oz. 
minimum to 8 oz. maximum shall be required to unseat the pin valve. (After 
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Fig. 3 .... Gauge for Pin Valve Check. 

the springs are adjusted, it will also be necessary to check the electrical cali
bration of the magnet.) 

The adjustable choke which controls the flow of air to and from the reservoir 
is shown as Section B-B in Fig. 1. The choke is accessible by removing the 
cover over the adjusting screw, which is held to the valve body by one screw. 
The choke is held in place and its setting is maintained by a bushing in the valve 
body. Before making the choke adjustment it should be ascertained that the 
choke parts are free from dirt, dust, or grit. With the nominal air pressure 
and voltage applied (see Table I), adjust the pick-up and release of the relay to 
have a pick-up time of 3. 0 sec. minimum and a release time of 4. 0 sec. maxi
mum. Pick-up time is measured from the instant voltage is applied to the mag
net to the instant the front contacts close. Release time is measured from the 
instant voltage is removed from the magnet to the instant the front contacts open. 
Decreasing the size of the choke, i.e., turning the adjusting screw in, will in
crease the pick-up time and the release time. 

The foregoing assumes that the absolute pick-up and release air pressures 
are correct and these in turn depend on the coil spring being correct (see Mech
anical Inspection). The absolute values of pick-up and release air pressures are 
given in Table II. These values are obtained under static conditions with the 
pin valve open (i.e. magnet energized). Thus, to obtain the pick-up pressure, 
vary the supply air pressure in small increments increasing so that no air flows 
through the choke. The pressure for which the front contacts open is the pick
up air pressure. Similarly, to obtain the release pressure, vary the supply air 
pressure in small increments decreasing so that no air flows through the choke. 
The pressure for which the back contacts close is the release pressure. 

TABLE II 

Piece Number Pick-Up Pick-Up Release Release 
and Pressure Pressure Pressure Pressure 

Drawing Reference p. s. i. max. p. s. i. min. p.s.i. max. p. s. i. min. 

Pc.143170,C9010-Sh.12 26 22 23 19 
Pc.300028,C9010-Sh.12 36 31 32 27 

If the coil spring meets the specifications given under the Mechanical Inspection, 
the pick-up and release pressures may be adjusted by means of shims on the 
coil spring (see Fig. 1). 
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IV. MECHANICAL INSPECTION 

The diaphram should be inspected to ascertain that it is in good condition and 
capable of sealing the reservoir against air leakage. 

The diaphram of the relay operates against a coil spring about the plunger. 
On the MU car relay, Pc. 300028, the coil spring should require 100 to 112 lbs. 
of force to compress the spring to 3 inches. On the locomotive relay Pc.143170, 
the coil spring should require 70 to 80 lbs. of force to compress the spring to 3 
inches. If these coil springs do not meet these specifications, they should be 
replaced. 

The operating plunger stroke should be not less than 7/32 inch nor more 
than 1/ 4 inch. Failure to meet this tolerance indicates improper assembly of 
plunger and diaphram or a defective rubber washer in the diaphram plate(Fig.1). 
It is also required that the operating plate (which moves the contact fingers) and 
brass operating plate guides be properly assembled with respect to the plunger 
to obtain the desired contact transfer and compression. The upper bearing of 
the operating plunger should be greased with Galena Airbrake Compound or its 
equivalent,. The lower end of the plunger should be free from nicks and burrs 
and should be drawn up tight to make an effective seal with the rubber washer in 
the diaphram plate. The lower nut should then be held in position with a cotter 
pin. 

All contact points and fingers should be rigidly riveted in place. The con
tact surfaces on the contact points and fingers should be clean, and correspond
ing front and back contacts should make and break at the same time. 

The transfer and compression of contacts must also be inspected. There 
does not exist a precise method, of checking contact transfer and compression so 
that it is necessary to employ the. judgement of the inspector to discern that 
these characteristics are proper. Thus, if the full stroke value of the operating 
plunger is correct, and the transfer distance is correct, the contact compres
sion will also be correct. Contact transfer distance may be checked by inspecting 
if approximately l/32 inch opening is between the contact fingers and their re
spective front and back contacts when the operating plunger is in mid-stroke. 
P'roper contact transfer adjustments may require the slight bending of the con
tact finger, back contact spring, and/or front contact spring. It is also required 
that the contact finger pins which move the contact fingers with the plunger, be 
in good condition. 

V. FINAL ADJUSTMENT & INSPECTION 

All screws, nuts and pipe plugs should be set up tight. All lock washers on 
the contact board should be turned down. The magnet and cap should be secure 
and the choke retaining bushing should be tight and undisturbed once the proper 
setting has been made. 

The contact board should withstand a ground test of 2000 volts a-c. between 
each terminal and ground. 

When the inspection is completed, the ground· surfaces of the contact box and 
cover should be wiped clean, then greased and the cover replaced. 


