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PREFACE 

These instructions cover the installation, adjustment and 

maintenance of the Style •s-20• Mechanical Facing Point Lock 

for Spring switches. They also apply to the style •s-21• 

mechanism as specifically mentioned on pages 5, 11, and 18. 

A style •s-20• mechanism may be converted to a Style •s-21• by 

providing the proper rack and adding the target and its driving 

device. The base casting of the •s-20• movement is provided 

with an opening (covered by a blanking plate) to receive the 

target assembly. see page 5. 

ii 
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Figure 1. Style •s-20• Mechanism 

Figure 2. Style •s-20• Mechanism With cover Removed 

iii/iv 





SECTION I 
GENERAL DESCRIPTION 

UNION SWITCH & SIGNAL ffi 

1. The Union Style •s-20• Mechanical Facing Point Lock for Spring switches 
provides the necessary facing point lock as well as other associated protections 
necessary for safeguarding the movement of main line traffic at high speed over 
spring switches. 

2. The mechanical facing point lock consists of a locking plunger which is 
automatically withdrawn from a notch in the lock rod by the train trailing the 
switch and, upon completion of the trailing movement, is automatically returned 
to its original position so as to lock up the switch points after they have 
closed. The position of the locking plunger is checked by a circuit controller 
to ensure not only that the switch points are properly locked for a facing point 
move but also that the plunger is in proper adjustment so as to be withdrawn 
during a trailing move. In addition, a point detector is provided to check the 
switch points in their normal or locked position. Four pairs of independent 
normal indication contacts, shifted in unison by either the plunger lock bar or 
the point detector, are provided in the circuit controller to control signals 
which indicate whether or not the switch is in proper condition for facing point 
moves. These contacts, in the standard controller arrangement, also check that 
the plunger is in proper condition to be withdrawn by traffic about to spring 
the switch. In an optional separate plunger overtravel detector controller 
arrangement, which is available for control of signals governing traffic 
springing the switch (when such signals are provided), this check is provided by 
four pairs of auxiliary contacts instead of by the normal indication contacts. 
The standard circuit controller arrangement (but not the separate overtravel 
detector arrangement), can also be fitted with a reverse point detector device 
consisting of four additional pairs of contacts which check the switch points in 
reverse position. 

3. The switch points may be manually operated to the normal position or 
the reverse position, but it should be understood that the switch points are 
locked only in the normal position. eand operation is effected by means of a 
rack and escapement crank mechanism. 

4. The internal mechanism and circuit controller are protected from dust, 
rain and snow, and the droppings from passing trains by a single cover which 
extends over both of these elements and is sealed with packing. The cover is 
removably attached by means of a •screw down• hasp at one end and an adjustable 
hinge at the other end. 

s. The complete layout Figure 11, involves the use of three elements: 
Namely, a Hand Operated Mechanism, Lock Release connections to mechanically 
unlock the switch points during a trailing movement over the points, and 
Double-Acting Spring switch Fittings together with double-acting oil buffer. 

6. The arrangement shown in Figure 11, is merely typical: some variation 
in details and disposal of parts is permissible to suit differing railroad 
standards and special conditions. The layout is reversible for either right 
hand or left hand application and in either case the switch point adjacent to 
the mechanism may be normally open or normally closed. 

5411, p. 1 
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SECTION II 
DETAIL DESCRIPTION 

Layouts: 

7. A typical layout of the Style •s-20• mechanical facing point lock is 
shown by Figure 11. Our standard.front and lock rods and point detector 
connections are employed. 

8. The lock release connections, Figure 11, consists of a switch rod with 
basket, D4, fastened to the switch rails at points approximately midway between 
the heels and points of the switch, and connecting rods Dl and D2 together with 
bellcrank D3 to transmit the deflection of the switch rail under traffic for 
withdrawal of the locking plunger. The adjustment of these connections is held 
fixed by means of gage plate D5 and tie plate D6. 

9. A special rail stop Fis applied to the normally closed switch rail at 
a point opposite the clip for the lock releasing switch rod D4 to provide a 
definite stop position for the return of the lock release rods after a trailing 
move. When a rail stop is not provided, it will be found that in some switches 
the switch rail will move up tighter against the stock rail during and after a 
movement over the switch than it will when the switch is thrown slowly to the 
normal position by hand. 

10. A layout using a combination spring and oil buffer in conjunction with 
the •s-20• movement is illustrated by Figure 12. 

Hand Operated Mechanism: 

11. The hand operated mechanism, Figure 13, uses a heavy segmental gear N 
mounted on a square shaft M2 which is directly connected to the hand-throw lever 
Mand supported by journals in housing A. When the hand-throw lever is 
operated, the gear imparts a longitudinal motion to the rack R situated directly 
beneath it. 

5411, p. 2 

Fig. 3. Bottom View of Rack, 
Escapement and Switch 

Operating Crank. 

Fig. 3a. Style "~20" Rack. 

Fig. 3b. Style "S·Zl" Rack, pro· 
viding means for operating target. 
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12. Mounted on the underside of the rack (see Figure 3) are three case 

hardened rollers, Rl, R2 and R3. The end rollers R2 and R3 are on the 
centerline of the movement and serve to guide the rack in its longitudinal 
motion. Roller Rl, which is off the centerline of the movement and midway 
between the other two rollers, acts in conjunction with escapement crank E to 
produce rotation of switch operating crank G. The nominal stroke of the rack, 
seven inches, imparts a sixty degree rotation to the escapement crank and the 
switch operating crank. The working surface of both the escapement crank E and 
the engaging roller Rl are hardened. The operating crank G is assembled on the 
two inch square section of the shank of escapement crank E between the upper and 
lower bearings. These two bearings take directly the operating rod loads, thus 
promoting long life. 

Locking Plunger Assembly: 

13. The locking plunger P, Figure 13, is pinned at its outer end to the 
inner spring seat Pl. The inner spring seat collar engages with the button head 
on the inner end of plunger bolt P3 so as to withdraw the locking plunger during 
a trailing movement. The spring chamber Sl and rack Rare coupled together by 
means of driving block PS so as to move as a unit when the mechanism is hand 
operated. During hand operation the rack moves to the right and the spring 
chamber Sl engages with inner spring seat Pl to withdraw the locking plunger P, 
the spring seat sliding freely over the plunger bolt P3 which does not move 
until the switch rails start to move. 

14. Springs acting against the outer end of spring chamber Sl and against 
the inner spring seat Pl urges the locking plunger toward the left (i.e. toward 
the lock rod). With the switch and mechanism in the normal position as shown in 
Figure 11, the travel of the locking plunger P to the left is limited by 
engagement of the inner spring seat collar with the button head on the inner end 
of plunger bolt P3. The spring thus places the plunger bolt in tension, and 
this force, transmitted through the lock release connections, assures that the 
normally closed switch rail is returned against its stop. Furthermore, should 
the lock release connections not be intact, springs will cause the locking 
plunger P to over-travel its normal position and actuate the circuit controller 
- see Figure 14(e), or Figure 14(h). 

Circuit Controller: 

15. The standard circuit controller for the •s-20• movement, Figure 14, 
provides normal indication through four pairs of contacts Cl-C2 selectively 
operated by either the dog P4 on the locking plunger P or the point detector 
bar v. 

16. When the locking plunger Pis withdrawn from the normal position, 
either automatically by trailing traffic or manually by operation of the 
hand-throw lever, the dog P4, located near the locking end of the locking 
plunger P, engages the roller Kl and rotates rocker arm K counterclockwise about 
its pivot K3 - see Figure 14(b). The left end of the rocker arm then forces the 
contact operating bracket Dl, Figure 13, downward in opposition to the phosphor 
bronze coil springs which maintain the normal position of the contacts. The 
first 7/16• to 1/2• motion of the locking plunger P completes the circuit 
controller operation before the locking plunger is completely withdrawn from the 
lock rod Q. When the locking plunger has been withdrawn its maximum travel, the 
dog P4 will have moved beyond the roller Kl, but the arm K continues to be held 
up by the dog lifting directly on the arm extension - see Figure 14(c). When 

5411, p. 3 
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the mechanism is equipped with the standard circuit controller, the dog P4 is so 
shaped that the arm K will be lifted not only by withdrawal of the locking 
plunger from its normal position but also by overtravel of the plunger beyond 
its normal position - Figure 14(e). When the mechanism is equipped with 
separate overtravel detector, however, (see Paragraph 2) the dog P4' is without 
a riser at its right end and therefore the arm K is not affected by overtravel -
see Figure 14(g) and 14(h) - but instead the overtravel of the locking plunger 
beyond its normal position actuates the auxiliary contacts cs. In either 
arrangement this provides a check that the lock release connections are intact. 

17. Point detector operation consists of transferring motion from the point 
detector bar V to the rocker arm Kin one direction only so that selective 
operation of the contacts is obtained as stated. When the point detector bar V 
is displaced from its normal position by movement of the switch points, the 
lever F, which carries roller F3, turns clockwise. This motion, in turn, 
rotates the rocker arm K counterclockwise by reason of the engagement of the 
head of finger Fl with the conical headed screw K2 on the rocker arm. Rotation 
of the rocker arm counterclockwise causes the contacts to function as in normal 
operation. 

18. The point detector latch consists of a pivoted arm J which carries the 
adjustable latch screw Jl. The face of the latch screw normally rests against 
the end of the latching finger F2 on the point detector lever F. The latch J is 
urged clockwise by both the spring J2 and its own overhanging weight. If the 
point detector rod is displaced without the locking plunger being withdrawn (an 
improper operation), the contacts Cl-C2 are operated by the point detector bar 
while the locking plunger is still in the lock rod notch. In this case, the end 
F2 of the latch finger is depressed, and latch head Jl enters the latching notch 
in the finger and is held there by the spring carried blocking piece F4 which is 
lifted in the cup shaped top of the latch head Jl as shown in Figure 14(d). 
Thus, the circuit controller is prevented from returning to normal until 
released manually by throwing the movement to reverse or by lifting the latch 
arm J. In ordinary operation the latch head Jl is swung out of the way of 
blocking piece F4 before the finger F2 is depressed - see Figure 14(b). The 
swinging of arm J is accomplished by engagement of the dog projection P4 with 
the cam shaped end of counterweight J. When the arm J is subsequently released, 
the head Jl is prevented from entering the latching notch on finger F2 by the 
blocking piece - see Figure 14(c). 

19. The reverse point detector (when used) provides indication for the 
revetse position of the switch points through four pairs of contacts C3-C4, 
Figure 13, operated by the point detector bar v. The bracket lever L which 
shifts these contacts is pivoted at Ll and is rotated clockwise by engagement of 
stud T with the large diameter of the point detector bar to hold the reverse 
point detector contacts up except when the switch is in the reverse position. 

5411, p. 4 



Fig. 4a. Target Drive Mech
anism for "~21" Mechanism. 

Figure 4 

Target Assembly: 
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W BOTTOM VIEW 

Fig. 4b. Views Showing Ang
ular Relation Between Target 

Staff and Drive Crank. 

20. The •s-20• mechanism when equipped with a built-in target drive 
mechanism is designated as the •s-21• Mechanical Facing Point Lock for Spring 
switches. 

21. The target drive mechanism, Figure 4(a), is of simple design and 
positive in its operation. The lower end of the target shaft B terminates in a 
toothed portion Wl to which is clamped the serrated hub of crank w. The toothed 
portion of the shaft is encircled by a groove which receives one-half the 
diameter of clamping bolt W2. The lower end, or finger, of crank w is 
restrained in a groove Hof the rack R'. Longitudinal motion of the rack causes 
the crank and target shaft to rotate 900. The angular relation between the 
target staff (or lamp tip) and the crank may be changed in 90 steps by 
reassembling the crank on the shaft: see Page 18. 

5411, p. 5 
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SECTION III 
OPERATION 

usual Trailing Operation (See Figure 11): 

22. The operation of the Style •s-20• mechanical facing point lock for 
spring switches depends fundamentally upon the fact that the switch rails of a 
spring switch which is being trailed are deflected to a considerable extent 
before the switch points themselves start to move. That is, the middle portions 
of the pair of switch rails will move laterally as the switch is trailed before 
sufficient force is exerted at the point of the switch to overcome the effort of 
the head rod spring which is tending to hold the points.closed. This lateral 
displacement of the switch rails is utilized to withdraw the locking plunger 
from the lock rod before the switch points are forced open. 

23. When a spring switch which is in its normal position with the points 
closed and properly locked (Figure 11) is trailed, the leading wheels of the 
train trailing the switch roll along L.H. switch rail TRl and R.H. stock rail 
TR2, and the switch rails TRl and TR4 are forced over laterally at their 
midpoints before point TR5 of the L.H. switch rail TRl actually moves towards 
the stock rail TR3. This deflection moves the switch rod D4 in the direction 
indicated by the arrow. This movement of switch rod D4 acting through 
connecting rod D2, crank D3, connecting rod Dl, and plunger bolt P3 withdraws 
the locking plunger P (Figure 13), against the bias of springs, a sufficient 
amount so that locking plunger Pis clear of the lock rod. Thus, the switch 
points are unlocked, and further movement of the leading wheels towards the 
switch points forces them open in the same manner as would occur in a standard 
spring switch. The oil buffer performs its usual function of preventing the 
switch points from slapping back after the passage of each wheel through them. 

24. When the train has trailed completely through the switch, the switch 
points, under the bias of the spring in the spring head rod A, and against the 
retarding force of the oil buffer B, slowly close. During this closing 
operation of the switch points, there is no deflection of the switch rails, and 
the locking plunger Pis forced against the lock rod Ll by compression of the 
springs before the switch points have actually closed far enough to place the 
lock rod in the proper position for the entrance of the locking plunger. This 
results in the plunger P being held back until the notch in the lock rod comes 
into proper alignment, at which time the plunger snaps into place. If the lock 
rod should not come into proper alignment, the plunger P would be hung up on the 
lock rod, and the circuit controller would be prevented from assuming normal 
position until the lock rod is placed in proper alignment. 

25. It should be noted that the construction of the plunger lock is such 
that all slack in the connections D4, D3 and P3 is always taken up in the same 
direction due to the bias of springs. This construction ensures that, if any 
of the connecting parts should become disconnected or broken, plunger p would 
immediately be driven towards its extreme locking position and thus operate the 
circuit controller - see Figure 14(e), or 14(h). This same circuit controller 
operation is enforced if the plunger gradually works in from its properly 
adjusted position more than 7/16• to 1/2• due to loosening of adjustments or 
uncompensated wear on pins, compelling maintenance attention before the plunger 
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connections are so loose that the plunger would not be withdrawn far enough to 
clear the lock. rod during trailing moves. This construction, therefore, 
provides a definite indication when the locking plunger connections are not in 
condition to ensure withdrawal of the plunger during trailing. 

Trailing When Locked Up: 

26. If for any reason the plunger should not be withdrawn during a trailing 
move, the switch points, lock rods, switch feet or associated parts would be 
distorted in much the same manner as they are when any other type of locked-up 
switch is accidentally trailed. There is, however, an important difference in 
that the switch points at a spring switch trailed while locked will tend to toe 
inward so as to leave the point detector near its original position. This is 
because the spring switch front rod is the same as at any switch but the head 
rod is resilient. It is important, therefore, that the momentary displacement 
of the point detector bar which occurs during trailing of a locked spring switch 
be effective to operate the point detector latch. This latch, provided in the 
•s-20• mechanism, operates to hold the circuit controller contacts reversed from 
their normal position - see Figure 14(d). The circuit controller may be reset, 
after the switch points and mechanism have been thoroughly examined to determine 
possible damage, by lifting arm J or operating the movement to reverse and back 
again to normal. 

Hand Operation: 

27. When it is desired to operate the switch by hand to its reverse 
position, it is only necessary to throw the hand-throw lever Min the usual 
manner. During the first part of the throw of the lever, the rack Ras it moves 
to the right (Figure 13) brings the end of spring chamber sl to bear against the 
inner spring seat Pl so that the locking plunger Pis withdrawn from the lock 
rod, the inner spring seat collar sliding freely over the plunger bolt P3 which 
does not move until the switch rails start to move. There is no movement of the 
switch points during this initial travel of the hand-throw lever since the 
engaging roller Rl is moving across the flat surface of the escapement crank E 
(refer to Figure 3). Further motion of the lever engages roller Rl with the 
escapement crank to operate the switch points and continues to withdraw the 
plunger for a total stroke of approximately 6-1/4•. As the switch points 
actually start to move, the movement of switch rod D4 causes plunger bolt P3 to 
move in the same direction as the rack is moving, although its time of motion 
and rate of motion bear no direct relation to the motion of the rack. 

Circuits: 

28. The circuits controlled may vary in accordance with different railroad 
standards: however, typical circuits illustrating two methods of securing signal 
protection for moves made over spring switches equipped with facing point locks 
are shown in Figures 5 and 6. 

29. In the circuit in Figure 5 the controls for the home signal relays for 
both directions of traffic are broken through four pairs of normally closed 
circuit controller contacts. This scheme is used when there is no objection to 
breaking relay line circuits through contacts at the switch location. 

5411, P• 7 
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30. When the switch is located close to one of the hoine signals, it is 
sometimes convenient to break the track relay circuit through the contacts of 
the •s-20• circuit controller as shown in Figure 6. In this scheme two sets of 
normally closed contacts are used to open the track relay circuit and two sets 
of normally open contacts shunt the relay. 

5411, p. 9 
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Mounting Plans: 

SECTION IV 
INSTALLATION 

31. It is recognized that certain switch fittings shown in the layout 
plans, Figure 11 and 12, will vary due to standards of different roads. A 
properly approved layout plan showing mounting details should be followed when 
making installation. 

Interchangeability: (R.H. to L.H. etc): 

32. In general, material for right hand layouts can be adapted to left hand 
layouts (and vice versa) by rearranging the assembly of parts. The mechanism 
can always be reassembled to suit the various layouts, but in some instances the 
switch operating rods, lock rod connections, and lock release connections (due 
to having both horizontal set and vertical set) are different for right hand and 
left hand application. 

33. A mechanism assembled for a right hand layout with right hand switch 
point normally closed, Figure 8(a), may be reassembled to suit a left hand 
layout with left hand switch point normally closed, Figure 8(e), by following 
the procedure outlined below. 

Figure 7. Shows the relation of the point detector operating 
lever F and the point detector bar v for switch 
layouts Figure 8 views (a), (b), (g) and (h). To suit 
the condition in layouts (c), (d), (e) and (f), move 
roller F3 to position x. 

5411, p. 10 
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34. Refer to Figure 13. First operate the mechanism to the reverse 
position and remove the hand-throw lever Mand shaft M2, the tubular spacer M3, 
and the segmental gear N. In order to remove the locking plunger assembly it is 
first necessary to unbolt the plunger housing S2 and slide it clear of the main 
housing A. The locking plunger assembly can then be lifted to disengage driving 
block PS from rack Rand withdrawn from the mechanism to permit the removal of 
rack R. With rack R removed, raise the escapement crank E and its shaft free of 
the operating crank G and rotate the escapement crank through 180°. Lower the 
escapement crank assembly so that the square portion of its shaft reengages the 
operating crank, the relationship of the crank parts then being as shown in 
Figure B(e). Replace the rack R turned end-for-end with respect to its original 
position, making certain that roller Rl engages properly with the operating face 
of the escapement crank. With rocker arm K raised and latched to be clear of 
dog P4 - Figure 14(d), insert the locking plunger assembly so that the driving 
block PS engages the rack. Slide the plunger housing S2 back into the main 
housing and fasten it securely by means of the four mounting bolts. Reassemble 
the hand-throw lever Mand segmental gear N, proper engagement of the gear with 
rack R being obtained by placing the •x• marks on the gear and rack in 
alignment. Be sure to assemble spacer M3 with its cut-out part to clear the 
lock plunger Pas the lever is operated. 

35. With the point detector bar removed, change the location of the point 
detector roller F3 (also the reverse point detector stud T, if used) to the 
opposite side of its lever (see also Figure 7), and interchange point detector 
bar bushing V3 and V4. 

36. The relative positions of all parts should now agree with those shown 
in Figure B(e). 

37. General arrangements of the operating mechanism for the various layouts 
are shown by Figure 8, and a procedure similar to that described is followed in 
converting the mechanism from one arrangement to another. 

38. The •s-21• movement may be rearranged for right or left hand 
application in the same manner as the •s-20• movement except that, when the rack 
has been turned end-for-end, the target drive crank must be turned 54 degrees 
(six serrations) to a position 27 degrees (three serrations) on the opposite 
side of the centerline of the movement in order to line up with the groove in 
the rack. The hub of the target drive crank and the bottom of the target staff 
are marked, Figure 4(b), so as to indicate their relative positions in each 
instance. 

39. When it becomes necessary to alter the circuit controller contact 
combination, each pair1 of contacts may be converted from assembly •A• to 
assembly •a• (see Figure 10), or vice versa, observing precautions for contact 
adjustment as given on Page 19. 

General Instructions: 

40. use of bolted heel blocks with thimbles is recommended. 

41. 1-1/4• reinforcing bars should be used on gage sides of switch rails. 

5411, p. 11 
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(0) 

(C) 

(e) 

(9) 
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Figure 8. switch Layout Diagrams 
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42. Switch points in their respective closed positions should fit snugly 
against the stock rails. 

43. The rail braces should be set snugly against the stock rails, 
especially at those places where wheels trailing the switch exert a wedging 
action to deflect the switch rails and move switch rod D4. Special care should 
be taken in installing and lining up the switch points to ensure that, with the 
switch closed and in its normal posltion, this same portion of the switch rails 
be free (i.e. move easily) and that it springs back tightly against the stock 
rail after being pried away from it. (See also •Rail stop•, page 16.) 

44. The switch points should be clean and well oiled so as to be free in 
their operation. 

45. The oil buffer should be installed and adjusted in accordance with the 
manufacturer's instructions. (US&S Service Manual 5030.) 

46. The switch point opening (head rod stroke) should not exceed 4-3/4•. 

47. switch rod D4 should be so applied that it will spread the switch rails 
1/8• from the normal spacing when the switch is in the normal position. 

48. When the switch mechanism is being mounted, the point detector bar and 
the lock rod should be in the mechanism. The lock rod can be inserted with the 
hand-throw lever in the Reverse position (towards circuit controller) so as to 
withdraw the locking plunger. Lock rods for universal application have notches 
on both edges with the notch on one side closer to the threaded end than the 
notch on the other side. When the switch point nearest the mechanism is 
normally closed, assemble the reversible lock rod with that notch up which is 
closest to the threaded shank: when the far point is normally closed, the notch 
farthest from the shank should be up. 

Detail Instructions: 

49. There are two types of layouts commonly installed: viz., (a) one 
employing a simple spring head rod and a separate oil buffer, Figure 11, and (b) 
another using a combined oil buffer and head rod spring, Figure 12. In the 
following separate instructions for installing these, the large numerical 
references on Figure 11 and Figure 12 correspond with numbers preceding 
paragraphs descriptive of the parts so referenced. 

For Layout With separate Oil Buffer (Figure 11): 

50. The Union spring type head rod should have the operating rod Al 
inserted through the spring basket before being mounted on the switch. The oil 
buffer should be mounted on the ties in accordance with the layout plan, but it 
cannot be connected and adjusted as described under paragraphs 54, 55, 56 and 57 
until the procedure outlined in paragraphs 51, 52 and 53 has been completed. 

5411, p. 13 
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51. Fasten the switch operating rod Al in spring basket A temporarily by 
assembling nut won the threaded end of the operating rod, running the nut up 
until it just touches spring sleeve U when the shoulder z on the rod just 
touches spring sleeve Ul. 

52. Place the switch and switch operating crank Gin their mid-stroke 
positions and adjust screw jaw A3 to bring the holes in the jaw and the hole in 
the crank in alignment. Temporarily connect switch operating rod Al to switch 
operating crank G and measure the throw of both the switch operating rod and the 
switch head rod as the switch is operated. The operating rod stroke should be 
made 3/4• greater than the head rod stroke by removing the connecting pin and 
screwing the adjustable crank in or out as required. The crank throw is changed 
1/4• for each full turn on the crank screw. 

53. Make final adjustment of screw jaw A3 to produce approximately 3/8• 
travel of the switch operating rod Al after the switch points have closed (in 
both directions), thus giving 3/8• compression of the spring from its caged 
length. This additional stroke may be measured either by the distance the 
spring sleeve u is pushed into spring basket A or the distance that shoulder z 
moves away from spring sleeve Ul, when the switch point next to the switch 
movement is closed. Similarly, when the other point is closed, the spring 
sleeve Ul will be pushed in, and nut w will move away from spring sleeve u. 
After final adjustment is made, place cotter and grease fitting in the 
connecting pin (Figure 13). 

54. With switch in mid-stroke recheck that nut won operating rod Al just 
touches spring sleeve u when the shoulder on the rod just touches spring sleeve 
Ul. Turn nut w 1/2 turn further (compressing spring) and assemble lock washer X 
and jaw nut y until the lock washer is partially compressed and jaw nut stands 
so that pin will be horizontal. Hold the jaw nut and back flat nut W to fully 
jam the lock washer. 

55. Push the buffer piston rod all the way in, using the hand throw 
mechanism to butt the head rod against screw jaw A4, and make a temporary mark 
on the piston rod at the end of the long packing nut. Withdraw the piston rod 
2-1/2•, using the switch mechanism with the screw jaw A4 temporarily pinned to 
the head rod. Remove the pin, swing the jaw clear of the head rod, set switch 
carefully in mid-stroke, and adjust screw jaw A4 so that the pin can be 
reentered while the buffer piston rod is still 2-1/2• out of the buffer. This 
adjustment should cause buffer piston to operate approximately symmetrically 
about the mid-stroke position. 

56. Adjust the length of the oil buffer valve operating arm to 0.7 the 
stroke of operating rod Al. 

57. connect rod A2 to jaw nut Y and adjust turnbuckle to cause valve 
operating arm to swing equally each side as the switch is thrown and line up 
(approximately) with the marker ribs on the buffer casting at each end of stroke. 
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58. Assemble the lock release connections by connecting rod Dl to the 

locking plunger P3 and the bell crank D3, and rod D2 to the back rod bracket and 
bell crank D3. Adjust turnbuckle E so that there is approximately 1• clearance 
between the ends of the rods. Adjust the nuts at the back rod bracket to 
position the locking plunger so that (with the movement in the normal position) 
the end of locking dog P4 aligns approximately with the vertical edge of the 
machined shoulder in the circuit controller casting as indicated in Figure 13. 
Tighten the nuts at the back rod bracket so as to engage the bracket without 
lost motion. Make final adjustment at turnbuckle E to bring the end of dog P4 
and the vertical edge of the shoulder exactly in alignment. 

59. After operating the switch several times, install the special rail stop 
( see page 16). 

For Layout With Oil Buffer in Spring Head Rod (Figure 12): 

60. This type of buffer must be supported temporarily by blocks if no 
carrier bracket is used. 

61. Temporarily connect the buffer piston rod to the switch operating crank 
G, adjusting the screw jaw A3 to put switch points at mid-stroke when crank is 
at mid-stroke. Measure the complete stroke of this piston rod with respect to 
the ties as the hand-throw lever is thrown from one latch stand to the other. 
This stroke should be made 3/4• greater than the head rod stroke by adjusting 
the length of the switch operating crank. The crank throw is changed 1/4• for 
each full turn of the crank screw. Make final adjustment of the screw jaw on 
the buffer piston rod to produce approximately 3/8• travel of the piston rod 
after the switch points have closed (in both directions), thus providing 3/8• 
compression of the buffer spring from its initial length. This travel can be 
measured as movement of the piston rod out of the buffer when closing the near 
switch point, and as movement into the buffer when closing the far switch 
point. After the crank has been adjusted for length of throw and the screw jaw 
has been adjusted on the rod as just described, adjust the screw jaw stop screw 
A4 to just touch base of the mechanism when the mechanism is in position to 
close the switch points toward the mechanism. This will prevent unnecessary 
moition during trailing moves at layouts having the mechanism on the normally 
closed point side of the switch. 

62. Assemble the lock release connections by connecting rod Dl to the 
locking plunger P3 and the bell crank D3, and rod D2 to the back rod bracket and 
bell crank D3. Adjust turnbuckle E so that there is approximatley 1• clearance 
between the ends of the rods. Adjust the nuts at the back rod bracket to 
position the locking plunger so that (with the movement in the normal position) 
the end of locking dog P4 aligns approximately with the vertical edge of the 
machined shoulder in the circuit controller casting as indicated in Figure 13. 
Tighten the nuts at the back rod bracket so as to engage the bracket without 
lost motion. Make final adjustment at turnbuckle E to bring the end of dog P4 
and the vertical edge of the shoulder exactly in alignment. 

63. After operating the switch several times, install the special rail stop 
(see next paragraph). 

5411, p. 15 



UNION SWITCH a SIGNAL 

Rail Stop (Ref. F Figure 11): 

64. After the layout has been completely installed, adjusted and then 
operated several times, the special rail stop should be cut to its proper length 
and fastened in place between the switch rail and the stock rail on the closed 
point side by means of the same clip bolts which hold the switch rod to which 
the plunger rod is connected. In.order to ensure that the switch rail and, 
therefore, the locking plunger come back as nearly as possible to the same 
position under all conditions of operation, the stop should be cut to such a 
length that it will positively engage the stock rail when the switch is thrown 
slowly to the normal position by hand. To do this proceed as follows: 

(a) Throw switch slowly from reverse to normal position by hand. 
Note position of locking plunger. 

(b) Measure distance between the web of switch rail and stock 
rail at point where stop is to be installed. This can be 
conveniently done by placing a piece of putty or hard grease 
between the switch rail and stock rail at the proper point 
before the switch is thrown to normal position. 

(c) cut the stop with a hack saw approximately 1/32• longer than 
the length to which the putty has been compressed, and 
install. 

(d) After the stop has been cut to the proper length and properly 
installed: 

(1) It should bear positively against the stock rail when 
the switch is thrown slowly to the normal position by 
hand, and also return snugly against the stock rail 
after the switch rail has been pried away by means of a 
bar. 

(2) The plunger should assume a position slightly on the 
withdrawal side of that noted in (a). If it has moved 
more than 1/8• toward the withdrawn position, however, 
the stop has been made too long. If it has moved in 
farther than as noted in (a), the stop is not long 
enough. 

Ce) Readjust the plunger to normal position. 

65. It is suggested that the standard rail stops which are provided between 
the special one and the heel of the switch be examined and if they do not come 
within 1/8• of stock rail they should be shimmed out. This will eliminate, 
especially on long switches, excessive deflection of the switch rail during 
movement over the switch while in its normal position. 
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Adjustments: 

66. General Instructions: In making adjustments of locking plunger and 
point detector, the lock rod must remain with its notch aligned to receive the 
locking plunger as the switch is operated back and forth. It is necessary, 
therefore, to complete adjustments of the locking plunger and point detector 
before adjusting the lock rod. 

67. If the contacts should be held by operation of the point detector latch 
while the adjustments are being made, release the latch by lifting latch arm J 
(Figure 14) or by operating the mechanism to the Reverse position and back again 
to the Normal position. 

68. Locking Plunger: The Normal position is established ·by the following 
procedure: 

(a) Hand-throw lever Mis operated to agree with the Normal 
position of the switch and latched down in the lever latch 
stand. 

(b) Adjust the turnbuckle on the locking plunger to place the end 
of locking dog P4 nearest the main gear in exact alignment 
with the edge of the machined shoulder in the circuit 
controller casting - see Figure 13. 

69. This locates the locking plunger in its normal operating position. The 
end of the plunger should extend approximately 1/4• beyond the edge of the lock 
rod, and the front end of dog P4 should be 5/8• (min.) from the edge of cross 
member Bl of the circuit controller frame. This assures that movement of 
locking plunger in either direction will actuate the circuit controller contacts. 

REVERSE POINT 
DETECTOR STUD ,.~ 

..,.I .. ..... 

)). SWITCH IN REVERSE 
-- POSITION b.--

POINT DETECTOR 
/ ROLLER 

( LOCK NUT 

Figure 9. Sleeve Type Point Detector Bar 
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70. Point Detector (Without Reverse Point Detector Feature): connect the 
point detector bar and adjust the nuts which clamp the eye end of the connection 
rod so that the circuit controller contacts will assume Normal indication 
positions when the switch movement hand lever is operated to its full normal 
position with a 3/16• thick obstruction between the switch point and the stock 
rail, but will not assume Normal indication positions when the obstruction is 
1/4• thick. These obstructions are to be placed 6• from the end of the switch 
point. This adjustment permits a slight (1/32•) motion of the switch points 
before the point detector mechanism starts to function. 

71. Point Detector (With Reverse Point Detector Feature): The sleeve type 
point detector bar which must be used for the reverse point detector feature 
requires adjustment in two places in a certain sequence. Adjust first the nuts 
x, Figure 9, which clamp the eye end of the connecting rod. (This adjustment 
affects the operation of the contacts which indicate closure of the far switch 
point). After adjusting the nuts at the point of attachment to the connecting 
rod, adjust the sleeve. (This adjustment affects the operation of the contacts 
which indicate closure of the near switch point). These adjustments are to be 
so made that the Normal circuit controller contacts assume their Normal 
indication position and the Reverse point detector contacts assume their Reverse 
indication position when their respective switch points are closed on 3/16• 
thick obstructions, but do not assume these positions when their points are 
closed on 1/4• thick obstructions. The obstructions are to be placed between 
the switch point and the stock rail 6• from the switch point. 

72. Lock Rod: connect the lock rod to the front rod. Note that the 
connection bracket used with flat bar type front rods can be assembled right or 
left, throwing the bar to one side or the other of the lock rod centerline. use 
the assembly indicated on the layout plan for the particular installation. 

73. Adjust the lock rod so that the locking plunger will enter the lock rod 
(i.e. will lock up) when the switch movement is thrown by hand to its full 
Normal position with a 1/8• thick obstruction between the switch point and the 
stock rail, but will not enter the lock rod (i.e. will not lock up) when the 
obstruction is 3/16• thick. The obstructions are to be placed 6• from the end 
of the switch point. 

Target (Figure 4b): 

74. To align the target on the •s-21• mechanism to suit curves or other 
layout conditions, remove the three mounting bolts which fasten the target 
bearing plate to the mechanism and lift the target assembly off. Remove the 
crank clamp bolt W2, slip the crank off the toothed end of the shaft, replace it 
at the desired new position and reassemble the bolt. The serrations inside of 
the crank collar will permit rotational adjustment in 9-degree steps. 
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PART V 
MAINTENANCE 
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75. The adjustments covered under •installation-Adjustments, page 11• 
should be maintained at all times. 

Circuit Controller Adjustment: 

76. The circuit controller and latching device will have been properly 
adjusted at the factory and should require no further a·djustment at the time of 
installation. After installation, however, the adjustments should be checked at 
intervals to ensure that they are maintained in accordance with the following. 

Normal Contacts: 

77. When assembled new, or if contacts are inverted in the field to 
interchange open and closed positions, the contact spring board assemblies 
should be adjusted before mounting in the mechanism so that normal contacts per 
assembly •A• (Figure 10) are closed, and normal contacts per assembly •a• are 
open about 1/16• when the contacts are free of all restraints. Adjust by use of 
a spring bending tool applied to the long contact finger Cl near the terminal 
board. 

78. With the mechanism fully assembled and in normal poistion, back off the 
conical headed screw K2, Figure 14(a), until it is clear of the point detector 
lever finger Fl. 

79. Adjust the nuts D2 (Figure 13) to obtain: 

(a) 3/32• to 1/8• gap between fully open contacts, 

(b) 2 lb. to 3 lb. pressure between fully closed contacts, and 

(c) 1/32• to 1/8• clearance between the rocker arm Kand the top of 
locking plunger P. 

80. If the contact gaps and pressures just specified cannot be obtained by 
adjustment of the nuts D2 within the range permitted by rocker arm clearance 
limits, then correct gaps or pressures of individual contacts by bending the 
shorter contact fingers C2. use a spring bending tool applied close to the 
terminal board. 

81. After this has been done, remove the contact operating insulations D 
and, if necessary, bend the longer contact fingers Cl so that contacts which 
stand open with the complete mechanism in its normal position are closed with 
approximately 1/2 lb. pressure, and contacts which stand closed with the 
complete mechanism in its normal position are open approximately 1/16•. 

82. If it has been necessary to bend the springs as described in Paragraph 
81, recheck the adjustments described in Paragraph 79. 
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ASSEMBLY A 
CONTACTS ARE OPEN WHEN 
SWITCH ANO MECHANISM ARE 
IN REVERSE POSITION. 

ASSEMBLY B 
CONTACTS ARE CLOSED WHEN 
SWITCH ANO MECHANISM ARE 
IN REVERSE POSITION. 

REVERSE POINT 
DETECTOR CONT ACTS 

Figure 10. 

ASSEMBLY A 
CONTACTS ARE OPEN WHEN 
SWITCH ANO MECHANISM ARE 
IN NORMAL POSITION. 

ASSEMBLY B 
CONTAC'TS ARE CLOSED WHEN 
SWITCH ANO MECHANISM ARE 
IN NORMAL POSITION. 

NORMAL CONT ACTS 

Contact Assemblies 

83. Circuit controller contacts must just make (or break where normally 
closed contacts are used) when the locking plunger has been moved 7/16• to 1/2" 
in either direction from its normal position (in which the end of the dog P4 is 
lined up with the machined shoulder in the circuit controller casting - see 
Figure 13). On standard controllers, with or without reverse point detector, 
the normal indication contacts will be operated by locking plunger motion in 
either direction: but when the mechanism is equipped with the separate 
overtravel detector (see Paragraph 2), the locking plunger motion in the 
overtravel direction will operate the auxiliary contacts cs, Figure 14(g) and 
14(h), while motion in the withdrawal direction will operate the normal 
indication contacts. 

83A. For mechanisms fitted with separte overtravel detector only: If the 
overtravel of the locking plunger when the auxiliary contacts are operated is 
outside the limits just specified, dismount and turn the circuit controller 
upside down, and screw the striking stem w, Figures 14(g) and 14(h), into or out 
of its cam head Wl a distance equal to the required locking plunger stroke 
correction. 

84. With the roller on the point detector lever F engaging the bottom of 
the groove in the point detector bar v, adjust the conical headed screw K2 so 
that the clearance between it and the finger Fl on the point detector lever is 
o.oos• to 0.010• (mechanism in normal position). 
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Point Detector Latch: 

85. The point detector latch screw Jl should be adjusted so that 7/32• to 
1/4• motion of the point detector bar v, measured from the position in which the 
rise in the groove is just touching the roller F3 with all lost motion taken up, 
causes the contacts to become latched in the closed (or open) position. To 
obtain this proceed as follows: With the mechanism in the normal position 
adjust the latch screw Jl so that there is a vertical clearance of 1/16• between 
the bottom of the latch screw and the horizontal locking face on the latch 
finger F2 of point detector lever F when the roller F3 on the point detector 
lever Fis riding on the large diameter of the point detector bar v - see Figure 
14(f). With the mechanism latched and the point detector bar back in its 
original position with the groove under the roller, normally open contacts 
should be latched closed and have a contact pressure of at least 1 lb., and 
normally closed contacts should be latched open and have a gap of at least 1/16•. 

86. With the circuit controller in the latched condition, the head of latch 
screw Jl should engage the horizontal latching surface of the notch in F2 at 
least 3/32•, and the cam end of latch arm J should clear the locking plunger P 
by approximately 1/4•, Figure 14(d). 

87. With the mechanism in the normal position, Figure 14(a) and retaining 
the small diameter of the point detector bar V beneath the roller as shown, 
withdraw the locking plunger until the wide portion of dog P4 engages the latch 
arm J. When this occurs, the head of latch screw Jl will start to swing away 
from the end of latch finger F2. The withdrawal stroke of the plunger from its 
normal position (see note on Figure 13 regarding alignment of vertical faces for 
normal position) to the position at which this occurs should be 1• to 1-3/16, 
which will prevent undesired operation during hand-throw operation without 
interfering with intended operation of the latch. Check that blocking spring F4 
will be effective in preventing undesired latch-out when switch returns to 
normal following trailing moves: observe that it holds head of screw Jl from 
entering the latch step of finger F2 as shown in Figure 14(c) when the mechanism 
is in reverse position therein illustrated. 

Reverse Point Detector (When used) (Figure 13): 

88. Adjust screw stud Tso that 5/32• to 3/16• motion of the point detector 
bar, measured from the position in which the rise from small diameter to large 
diameter of the bar is just touching the head of the stud, will open (or close) 
the contacts. on combinations of contacts the opening and closing should be 
simultaneous. Full contact opening should be 3/32• to 1/B•, and pressure on 
fully closed contacts should be 2 lbs. to 2-1/2 lbs. 

Lubrication (Figure 15): 

89. When sent out from the factory, all working parts of the mechanism and 
circuit controller are sufficiently lubricated to be placed in service. 
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90. Lubricant for use in the crank bearings, lever shaft bearings, plunger 
barrel, detect.or bar bearings, connection pin, and target shaft bearing ( •s-21 • 
mechanism) should be a good viscous grease of about the consistency of vaseline 
and should not congeal during cold weather. Alemite lubricant, or a similar 
grade of grease, is approved for this use, and suitable lubricating fittings are 
provided to permit application of the lubricant with a gun. This same lubricant 
is satisfactory for the gear and tack teeth, contact operating dog, the 
underside of the rocker arm and the cam head of the separate overtravel detector 
(when used). 

91. Oil pockets and holes are provided for lubricating the rollers on the 
underside of the rack (see Figure 3a). A good grade of medium heavy engine oil 
should be used to lubricate these rollers, all pin bearings of _the circuit 
controller (see Figure 15), and the groove in the top of-the locking plunger 
should be filled with this type of lubricant. The guide bushings for the 
striking stem of the separate overtravel detector (when used) are of the 
oil-retaining type, but it is advisable to apply the medium heavy engine oil to 
the striking stem and work this in the bushings on occasion when the controller 
is dismounted. Grease and dirt should not be allowed to accumulate in or around 
the oil pockets in the rack, since proper lubrication of the rack rollers 
depends on the oil flowing through the holes from the pockets. 
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' ~I C :a 
DIRECTION OF' 
TRAILING DEFLECTION 
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Figure 11. R.H. Layout for Style •s-20• Mechanical Facing Point 
Lock for Spring Switches (Spring Head Rod and Separate 
Oil Buffer) 

5411, p. 23 



m UNION SWITCH & SIGNAL 

~ i D 

Figure 12. L.H. Layout for Style •s-20• Mechanical Facing Point 
Lock for Spring switches (Mechanical switchman Device) 
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ENLARGED END SECTION SHOWING 
CONTACT OPERATING BRACKET. 
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ENLARGED VIEW SHOWING APPLICA
TION Of REVERSE POINT DETECTOR 
TO CIRCUIT CONTROLLER. 

I 6fNOMINAL 
I SlROKE BY 

HAND OPERATION 

Figure 13. Assembly Views 
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(d) 

(b) 

STANDARD CONTROLLER 

(a) PARTS IN NORMAL POSITIONS 

(b) PARTS IN TRANSIT 

(CJ PARTS IN REVERSE POSITIONS 

(d) ABNORMAL CONDITION AFTER BEING TRAILED WITH POINTS LOCKED 

STANDARD CONTROLLER 

MECHANISM IN NORMAL POSITIO:'l 
ANO POINT DETECTOR ROLLER 
F3 ON LARGE DIAMETER OF POINT 
DETECTOR BAR V 

F4 JI 

(f) 

(e) ABNORMAL CONDITION SHOWING PROTECTION PROVIDED WHEN EXTERNAL 
CONNECTION TO PLUNGER ROD IS BROKEN OR IMPROPERLY ADJUSTED 
(OVER-TRAVEL OF PLUNGER LOCK OPERATES CONTACTS) 

(f') ENLARGED VIEW SHOWING ADJUSTMENT OF LATCH SCREW JI WITH 
RESPECT TO LATCH FINGER F2 

UNION SWITCH & SIGNAL m 

CONTROLLER FITTED FOR 
SEPARATE OVER-TRAVEL DETECTOR 

o, JI K3 J2 

(&) PARTS IN NORMAL POSITIONS 

(h) ABNORMAL CONO!TION SHCWING PROTECTION PROVIDED WHEN EXTERNAL 
CONNECTION TO PLUNCC:R ROD IS BROKEN OR IMPROPERLY AO.JUSTED 
(OVER-TRAVEL OF 0 LUNGER LOCK OPERATES CONTACTS) 

Figure 14. Sectional Views of 
Circuit controller 5411, p. 26 
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Figure 15. Lubrication Diagram For Styles 
•s-20" and "s-21• Mechanisms 
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