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******************** 

D. C. VALVE MAGNET 

The D. C. valve magnet illustrated in Figure 1 is of the iron clad type. It 
is assembled as a complete unit and is screwed into the valve body. The rings 
on the brass magnet head are machined at the Factory and the level of the outer 
shell pole face and the inner core pole face below the two projecting rings is 
checked from a straight edge 5/16 inch square and 3-1/2 inches long placed a
cross the brass magnet head rings. When this straight edge is held firmly by 
pressure at the middle, the outer shell pole face should be within the limits of 
0. 007inchminimum and 0. 013 inch maximum, and the inner core pole face should 
be within 0. 003 inch minimum and 0. 017 inch maximum below the straight edge. 
This method of checking is on the same basis as used for setting of the armature 
and valve seats. In some cases, it may be found that the inner ring is higher than 
the outer ring,_ or vice versa, but this will not affect operation or adjustment 
since the higher ring is the limiting factor for armature stroke and air gap 
measurement. If magnet is dismantled, care should be taken to maintain the 
height of the rings within these limits. 

To insure proper seating of the exhaust valve to provide a margin for wear, 
and to secure the advantage of high release, the armature should be adjusted to 
clear the rings on the brass head by 0. 009 inch minimum and 0. 011 inch maxi
mum with the magnet energized. This gap will prevent the uncertain operation 
which would occur should the armature come in contact with the brass head. 

On new valves, the adjustment is such that the pin valve stroke is nominally 
0. 022 inch. This stroke is determined by the depth of the hole in the exhaust 
valve stem, which should be made just deep enough so that with the armature 
forced against a O. 033 inch thick spacer gage placed between the armature face 
and the rings on the brass head, the inlet valve should remain closed. Any further 
downward movement of the armature (approximately 0. 001 inch) should unseat 
the inlet valve, a condition which can be detected by leakage of air. When ad
justed in this manner, the inlet valve has just opened with the armature 0. 032 
inch (0. 033 - 0. 001 = 0. 032 inch) away from the rings on the brass head and is 
fully open with the armature 0. 010 inch away from the rings on the brass head. 
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Therefore, the stroke of the armature and of the pin valve is 0. 022 inch (0. 032 -
0. 010 = 0. 022 inch). A slight variation in stroke due to wear, etc., is per
missible. A stroke of 0. 017 inch is the minimum which should be allowed, as 
a stroke less than this will cause an appreciable restriction in the passage of air 
through the pin valve. A stroke of 0. 022 inch provides an orifice through the 
valve approximately equivalent in area to the port so that further increase in 
stroke does not increase the capacity of the pin valve. Increasing the pin valve 
stroke does, however, increase the electrical pick-up. It is therefore apparent 
that too great a stroke may cause the pick-up to exceed the maximum limiting 
value. As a stroke of over 0. 022 inch serves no useful purpose, a stroke of 
0. 025 inch is considered a practical maximum. Ample clearance is provided 
between the armature and magnet cap for a 0. 025 inch pin valve stroke. 

The magnet cap should always be screwed down tightly after having been 
removed for any reason. 

Repair of valve magnets in the field is never advisable; a new one should 
be sub~t.ituted when derangements occur, and the defective magnet should be 
sent to the shops for correction. 

Armature stems should not be interchanged as each is adjusted to its par
ticular seat and stroke, and decided disturbances may arise from a too great or 
a too small stroke. 

Ground Test 

Insulation between current carrying parts and metal parts of the magnet 
should be tested periodically to insure against "grounds". 

Shop Test of D. C. Valve Magnet 

In order to facilitate shop repair, adjustment and calibration of valve 
magnets, the following detailed procedure is suggested. 

(a) All valve magnets shall be tested when assembled to the valves 
which they are to operate and shall be tested with their axis vertical and arma
ture uppermost. 

(b) All Shop Tests except those in sections (f) and (g) are made with 
air pressure. Tests under (f) and (g) are made without air pressure. 

(c) The level of the outer shell and inner core pole faces below the 
two projecting rings on the brass magnet head should be checked from a straight 
edge 5/16 inch square and 3-1/2 incheslongplacedacrossthebrass magnet head 
rings. When this straight edge is held firmly by pressure at the middle, the 
outer shell pole face should be within the limits of O. 007 inch minimum and O.013 
inch maximum and the inner core pole face should be within the limits of 0. 003 
inch minimum and 0. 017 inch maximum below the straight edge. The armature 
stem shall be adjusted so that the armature is held away from the projecting 
rings not less than 0. 009 inch, or more than 0. 011 inch when the exhaust valve 
is closed. 
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(d) The pin valve should remain closed with a clearance of O. 033 
inch between the bottom of armature and the top of brass projecting rings. This 
may be checked by inserting O. 033 inch thick gages on each side of the armature 
stem. With the armature pressed down tightly upon these gages, there should 
be no~escape of air. 

(e) Anyfurtherdownwardmovementofthe armature (approximately 
0. 001 inch) should unseat the inlet valve, a condition which can be detected by 
the leakage of air. This may be checked· by inserting 0. 032 inch gages on each 
side of armature stem, and when the armature is pressed down tightly against 
these gages, there should be an escape of air through the pin valve. 

(f) Without the flat releasing spring on the magnet, a weight of 3 
oz. minimum to 4. 5 oz. maximum, placed on the center of the armature should 
start a downward movement to unseat the pin valve. 

(g) With the flat releasing spring in place, a weight of 5. 3 oz. min
imum to 8 oz. maximum should start a downward movement to unseat the pin 
valve. 

(h) Electrical Tests: After springs and air gaps have been adjust
ed as outlined above, magnets shall be tested to see that they will operate without 
chattering on a voltage no higher than the "Maximum Pick-Up Volts", and release 
on not less than the "Minimum Drop-Away Volts" specified. "Maximum Pick-Up 
Volts" and "Minimum Drop-Away Volts" for new magnets are shown in Table I, 
and for magnets in service in Table II. These operating values are at a temper
ature of 70° F. 

To take drop-away, apply a charging voltage to the coil equal 
to three times the "Maximum Pick-Up Volts" and then gradually reduce the volt
age until the armature drops away. This is the drop-away voltage. 

Both drop-away and pick-up voltages increase with increased 
air pressure and decrease withrepuced air pressure. Voltages shown are cor
rect for 80 lbs. air pressure. For lower air pressures, voltages shou_ld be 
corrected by subtracting a value equal to the "volts correction factor" for each 
10 lbs. reduction below 80 lbs. Example: Corrected "Maximum Pick-Up Volts" 
for anew 130-ohrn magnet, (b) Figure 1, on 60 lbs. air pressure is 4. 6 - (2x0. 20), 
or 4. 2 volts. 

For higher air pressures, voltages shown should be corrected 
by adding.a value equal to the "volts correction factor" for each 10 lbs. increase 
above 80 lbs. Example: Corrected "Maximum Pick-Up Volts" for a new 130-
ohrn magnet, (b) Figure 1, on 90 lbs. air pressure is 4. 6 + (lxO. 20), or 4. 8 
volts. 
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Table I. Pick-Up and Drop-Away Values for NEW Valve Magnets --
Maximum Pick-Up Volts Minimum Drop-Away Volts 

For 80 lbs. Volts correction factor For 80 lbs. Volts correction factor 
Ohms Air Pressure per 10 lbs. change Air Pressure per 10 lbs. change 

Resistance in air pressure in air pressure 

130 (b) Fig. 1 4.6 0.2 2.15 0.2 
130 (a) Fig. 1 6.0 0.25 2.80 0.25 

Table II. Pick-Up and Drop-Away Values for Valve Magnets IN SERVICE 

Maximum Pick-Up Volts Minimum Drop-Away Volts 
(110% of corresponding values in Table I) Corresponding to Valve Wear to bring 

Armature . 001 inch from Rings 
For 80 lbs. Volts correction factor For 80 lbs. Volts correction factor 

Ohms Air Pressure per 10 lbs. change Air Pressure per 10 lbs. change 
Resistance in air pressure in air pressure 

130 (b) Fig. 1 5.06 0.22 1. 0 0.093 
130 (a) Fig. 1 6.60 0.275 1. 3 0.116 

GENERAL INSPECTION 

To anticipate failures which might result from excessive leaks at pin valves, 
valve stern seats, pistons and packings, periodical inspection and soapsuds tek 
should be rn ade. " 

To test the general condition of a valve in service, disconnect the control 
wires to all magnets and manually operate the lock and shifting magnets by push
ing the armatures into their attracted position by inserting fingers through the 
holes in the magnet caps. 

Small plugs are provided in the two cylinder heads in order that pressure 
gages maybe applied during inspection to secure an indication of pressure changes 
at different stages of valve operation. This method of testing will indicate the 
effect of inadequate pin valve stroke and the presence of any appreciable leaks 
in the cylinders. The action of the valve under both normal and abnormal con
ditions will also be indicated in such a way as to be readily understood. 

MAGNET VALVES - SEATING 

To facilitate maintenance of uniform pin valve stroke and to enable the proper 



U.S. & S. - 6 - Service Spec. SU-4507 

seating of valves to be maintained, special tools, Figures 2 and 3, are available 
for refacing valve seats. 

The armature (exhaust valve) stern can be ground so as to seat properly if 
it has not become worn too greatly, by the use of a little finely powdered pumice 
stone or powdered glass mixed with water or oil and applied to the end of the 
stern. The valve should be rotated back and forth under light pressure and lifted 
from its seat frequently during the grinding-in process. 

TOOL UN274459 FOR RECUTTING ARMATURE VALVE STEMS 
[INCLUDES CUTTERS, CUTTER SLEEVES, AND SLEEVE GUIDES 
FOR if DIA. STEM (VALVE a) AND !°DIA. STEM (VALVE b)] 

VALVE (a) VALVE (b) 
11" ,· 
32 D. STEM 4 D. STEM 

CUTTER 
UMZ61745 UM11039 

CUTTER SLEEVE 
UMZ61746 UM11038 

SLEEVE GUIDE 
UMZ61747 UM11040 

SCREW UM1736 CLAMP UNll047 SLEEVE UM! 1042 

Figure 2 

The inlet valve can be sirnilarlytreatedbyusingspecial screwdriverUM11045 
inserted through guide UMI 1049 substituted for the plug at the bottom of the pin 
valve chamber. -

If the armature valve sterns are too long, or if their proper seating has dis
turbed the pin valve stroke, it may be re-formed by using tool UN274459 (See 
Figure 2) or by drilling the hole deeper in the valve as the case demands. 

If the armature valve sterns are badly worn, they may also be resurfaced 
in a speed lathe. The included angle of the seat should be 60 degrees for valve 
(b) and 90 degrees for valve (a). 

Care should be taken to remove all grinding compound from both valves and 
sterns before the parts are finally placed in service. 

The seats of the exhaust valves, if injured, may be recut using reseating 
tool UN93395 applied through guide UN11048 for valve (b); and reseating tool 
UN229434 applied through guide UN229438 for valve (a). The guides should be 
substituted for the valve magnets. 

Resurfacing of the pin valve seats is seldom necessary but if required, may 
be done with tool UN93396applied throughguide UM11049whichshould be screw
ed into plug opening at the bottom of the pin valve chamber. 

When the various seats are only slightly worn or scored, the cutting opera
tion can often be avoided, and sometimes the grinding also, by using the punches 
UM98516, UM98517, and UM229435. These punches are pointed at the ends to 
the same angle as the valve surfaces. They should be inserted through the guides 
mentioned in connection with the reseating tools and lightly tapped into the seats, 
using a small hammer and rotating the punch while it is being tapped. If the 
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seats, by repeated reseating, have become so deep (approximately 1 /32 inch 
face is desired) that it is difficult to secure a good face, punches UM152450 and 
UM15245l, UM229436 and UM229437, UM152452 and UM152453 may be used in 
the same manner to force back the edges of the seats at the top and bottom, 
finishing up with punches UM98516, UM98517 and UM229435. 

(] 

TOOLS f"OR PIN (INLET) VALVE SEATS 
VALVES (a) &. (b) 

UN93396 RESEATING TOOL 

UMI 1045 SPECIAL SCREW 

DRIVER 

UM152452 90° PUNCH 

UMl 1049 GUIDE 

<1------1. 

UM98517 60° PUNCH 

UM152453 45° PUNCH 

TOOLS FOR EXHAUST (ARMATURE} VALVE SEATS 
VALVE (a) 

ARMATURE STEM iJ.' DIA. 

UN229434 RESEATING TOOL 

UN229438 GUIDE 

UM229435 90° PUNCH 

UM229436 120° PUNCH 

..,<,. 
/37, 

UM229437 75° PUNCH 

VALVE (b) 

ARMATURE STEM f DIA. 

~----[f 
UN93395 RESEATING TOOL 

UNI 1048 GUIDE 

(i 

UM98516 60° PUNCH 

UM152450 90° PUNCH 

C) 

UM152451 45° PUNCH 

Figure 3 
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