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SECTION I 

GENERAL DESCRIPTION 

The YM-2 Electric Yard Switch Machine is a trailable electric switch machine. 
Typical application locations would be in receiving and departure areas of classifica
tion yards, industrial sidings, and flat switching or storage yards. 

The prime mover of the YM-2 Switch Machine is a 115-volt, single phase AC, 
right angle, instantly reversible worm gearmotor with brake on motor armature shaft. 
The brake is electrically released by a solenoid upon motor energization and mech
anically actuated by springs at the end of stroke travel, when motor energy is removed. 
The YM-2 drives the switch operating rod through a friction clutch and crank. The 
YM-2 Switch Machine is trailable in that the clutch will slip if the switch points are 
forced by a trailing move of a locomotive or car wheel. Motor control and switch in
dication are obtained from contactors operated by cams on the external housing of the 
clutch, which is directly associated with the switch position. The switch can be hand
cranked and provides for automatic cut-out of remote control before the hand crank is 
applied. Maximum switch throw is 6 inches. 

The mechanism of the YM-2 Switch Machine is compactly arranged in a case 
measuring 16-1/2 inches wide, 24-1/2 inches long, and 10 inches deep. Total weight 
of case and apparatus is approximately 235 pounds. 

The case has mounting lugs at both front and rear to secure it to the. ties and 
to allow it to be positioned between two ties. This provides a low profile for clear
ances and permits the machine to be located close to the track. Although not symme
trical, the switch machine can be mounted on either the right or left hand side of the 
track using the same operating rod which requires no vertical offsetting. 
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UNION SWITCH & SIGNAL m 
This switch machine is equipped with cams and contactors which can be 

circuited to drive the machine full stroke in the direction to which it is part way 
forced when trailed. A U-5 circuit controller can be added to a switch layout to 
accomplish this same function and at the same time provide a higher degree of 
safety, in that point detection is provided by the circuit controller rod, indepen
dent of the switch operating rod. 

The operating time and current values are as follows: 

GENERAL 

Stroke completion 
Inrush current 
Running current 
Clutch slip adjust 

2 Seconds } 
42 Amperes 
7. 8 Amperes 
9. 5 Amperes 

SECTION II 

INSTALLATION 

at 115 volts, 
60 cycles. 

A plan view of the YM-2 Electric Yard Switch Machine is shown in figure 1. 
The switch machine can be mounted to operate with either a left or right hand 
switch layout. Figure 2 illustrates a typical right-hand layout. Final details of a 
layout, however, will be in accordance with approved railroad switch plans. 

Should a detector track circuit be installed at the YM-2 layout, sufficient 
track circuit length should be provided to allow for a two-second throw time of the 
switch machine. Expected movement speed should be considered in determining 
the track circuit length. 

MOUNTING 

The YM-2 Switch Machine requires a 17-inch space for positioning of the 
box between the ties and mounting bolt hole spacing. Mounting dimensions are 
shown in figure 2. Locate the switch machine according to approved switch layout 
plans and drill the ties. Install the 3/4-inch studs with the cast iron washers and 
3/4-inch square nuts under the ties, and the 3/4-inch hex nuts and lock washers to 
fasten the switch machine box to the ties. 

GEARMOTOR 

WARNING 

Add oil before operating. 

Fill the gearrnotor with one pint of SAE 4H40 gear oil before placing the 
switch machine in operation. One pint of the oil is furnished with each switch ma
chine. Fill through the vent opening after removing the 1/4-inch vent plug located 
on top of the gear case of the gearmotor. Replace vent plug after adding the oil. 
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WIRING 

Connect the field wiring to the terminal board in accordance with the ap
proved wiring pertaining to the particular application. Figure 3 shows the schema
tic wiring diagram of the YM-2 Switch Machine. Figure 4 presents application in
formation and notes. A 115 volt, 60 cycle, single phase power supply is required 
with wiring suitable for normal operating current of 7 to 8 amperes, 9. 5 (±1/2) 
amperes under clutch slipping conditions and 42 amperes starting inrush at 115 
volts. 

OPERA TING ROD 

Connect the switch operating rod and adjust the rod nuts at the switch basket 
to obtain the proper stroke of the switch points. The switch points can be thrown 
by applying the hand crank to the end of the motor shaft. The switch points must 
close against the stock rail just as the operating crank stop contacts the under side 
of the switch box mounting lug. Remove handcrank and replace crank hole cover. 
Operate the switch machine using motor power. Since cam adjustments have been 
set at the factory no further adjustment should be necessary on initial installation. 
(See "Maintenance and Adjustment" section if adjustment is required.) 

Check that the position of the remote control switch corresponds to the 
position of the switch points. 

SECTION III 

OPERATION 

POWER OPERATION 

The control of the motor is through two contactors, R and L (see figure 4). 
With the remote control switch in either normal or reverse position the corres- · 
ponding contactor picks up and stays in this position until the completion of the 
stroke. The contactors may also be energized during a trailing movement, When 
the points are forced open, the operating rod causes the operating crank to rotate 
and thus slip the clutch. When the clutch slips, the holding circuit is actuated. 
Depending upon which side of dead center the operating crank has been forced, the 
appropriate holding circuit switch, Sl or 82 (figure 4) will energize the contactor 
and the motor will drive the switch points to a final position agreeing with the trail
ing movement. 

The gearmotor starts with starting windings, running windings, and brake 
solenoid coil connected in parallel. A capacitor, mounted on the side of the motor 
and connected in series with the starting winding, gives the required phase shift. 
The solenoid coil upon being energized, releases the brake on the motor armature 
shaft. A centrifugal switch cuts out the starting winding when the proper motor 
speed is obtained and the motor operates on the running winding only. Normal 
motor current, after the initial surge, is 7 to 8 amperes. The motor is instantly 
reversible, 
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Should the switch points meet an obstruction and the clutch continue to slip 

for a period of time, the motor will cut out due to a built-in thermal overload 
switch before the motor is damaged. The switch will automatically reset itself 
upon cooling. 

The motor limit switches, actuated by cams mounted on the clutch housing, 
operate to deenergize the appropriate contactor at the end of each stroke. This 
cuts off the power to the motor and will also energize signal lamps to indicate the 
position of the switch points. 

HAND OPERATION 

A motor shaft extension is provided with a keyway to engage the pin of a 
hand crank if it becomes necessary to hand operate this machine. The hand crank 
is also used for removing the crank hole cover to gain access to the motor shaft 
extension. Removing the crank hole cover disconnects the reversing contactor 
from field wire, thus preventing remote power application during hand crank opera
tion. Before hand crank insertion, open the cover of the YM-2 switch machine and 
turn the manual brake control knob clockwise to its release position. Then insert 
the hand crank on the motor shaft extension and crank the switch points to the posi
tion desired. After removal of the hand crank, it is essential to move the manual 
brake control knob back to its "set" position. Replace the cover of the YM-2 switch 
machine. 

SECTION IV 

MAINTENANCE 

LUBRICATION 

1. Gearmotor 

Oil capacity is one (1) pint of SAE #140 gear oil. DO NOT OVERFILL. Oil 
level may be checked with the machine at standstill by removal of the slotted plug 
on the side of the gear box. Add oil, if necessary, through the vented fill plug to 
restore level to slotted plug mentioned above. Oil should be drained at least once 
every year and the gear box refilled with one (1) pint of SAE #140 gear oil. The oil 
drain plug is located in the lower front of the gear box. Any oil on the bottom of 
the switch machine box may be drained to the ground by removal of the 1/2-inch 
pipe plug in the base located near the drain plug of the gearmotor. 

2. Operating Crank and Shaft 

Two grease fittings are provided and will require periodic lubrication 
(every 3 months). One is located where the operating rod connects to the crank and 
the other lubricates the crank shaft bearings. 
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ADJUSTMENTS 

1. Motor Limit Switch Cam Adjustment 
Adjustable cams located on the clutch housing operate the motor limit switches SR and SL. 

To adjust these cams, hand crank the motor until the main operating crank strikes one of its 
stops. Adjust SR and SL switch cams, one at a time, until switch operates (clicks). This pro
vides a coarse adjustment of the cam. Crank the motor in the opposite direction until the 
switch actuator returns to normal position. Again crank motor so as to operate switch being 
adjusted. Turn crank slowly, listening for the click of the switch. Mark the position of the 
hand crank and continue to turn the hand crank in the same direction. The clutch should slip 
after 1-1/2 to 2 revolutions of the hand crank from the marked position." If the click occurs 
in less than one and one half revolutions before the clutch slips, slide the cam in the direc
tion of clutch rotation. If the cli<.:k occurs with mn~e than t··•o revC'lutions before the clutch 
slips, slide the cam opposite th,• direction of clutch rotation. 

2. Holding Circuit Cam Adjustment 
Holding circuit switches SL and S2 are operated by adjustable cams located on the clutch 

housing. If cam adjustment becomes necessary, turn motor with hand crank so that the cam that 
operates switch Sl is exposed. Position the cam in the middle of the adjustment slot. Tighten 
the two screws holding each cam to the clutch housing. Jumper terminals 2 and 4 and connect 
an indicator light, with battery supply, across terminals 4 and 10. Light should be on. Crank 
motor in the opposite direction until light goes out. Operating crank should be in mid-posi
tion. Watch movement of the hand crank during time light is out. This movement must not 
exceed 45° rotation. Adjust the cam that operates switch S2 so that the light does not remain 
out for greater than 45° rotation of the handcrank. 

To check that the operating crank is in mid-position when the hol.ding circuit shift occurs, 
hand crank the YM-2 machine full stroke and count the turns of the hand crank. Mid-position 
of the operating crank will occur at 1/2 the total hand crank turns. Readjust cams as 
described in the previous paragraph if holding circuit shift occurs when the operating crank 
is more than a 90° turn of the hand crank from mid-position. 

3. Clutch Adjustment by Crank Arm Output Torque 
A. Roughly adjust the clutch by tightening the 3 adjusting, bolts. 

(1) Apply power and allow the clutch to slip for approximately 1 minute in each 
direction (clockwise and counterclockwise). 

B. Using the hand crank bring the crank arm to a mid position and attach a torque wrench 
adapter, Pc. No. N451596-0201 to the crank arm and tighten retaining bolt. 
(1) Attach a torque wrench (350 ft. lb. cap.) to the crank arm adapter so that arm 

of the torque wrench will be against a stop. (Torque wrench to be approximately 
in a horizontal position). Make certain there is no torque on the crank by 
reversing the hand crank. Zero the dial of the torque wrench. 

(2) 

(3) 

(4) 
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WARNING 

Apply power to the motor being careful to energize it in such a direction that the 
gearmotor output shaft rotation will be resisted by the torque wrench. If resis
tance is not encountered, the handle of the torque wrench will kick back and 
personal injury may result. As the clutch is slipping note the reading on the 
torque wrench dial. This should be 200±20 ft. lbs. 
(a) If the reading is low readjust the clutch by tightening three adjusting 

bolts and repeat the test until the proper torque reading is obtained. 
(b) If the reading is high readjust the clutch by loosening three adjusting 

bolts and repeat the test until the proper torque reading is obtained. 
Shut off power, remove torque wrench and reattach it to the adapter but with the 
handle pointing in the opposite direction and against a stop. Make certain there 
is no torque on the crank by reversing the hand crank. Zero the dial of the 
torque wrench. 
Apply power and repeat Pars. B. (2), B~2(a), and B.2(b) except crank arm should 
rotate in the opposite direction. 
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C. Remove torque wrench and adapter. 

4. CLUTCH ADJUSTMENT BY MOTOR SHAFT INPUT TORQUE 

(1) Repeat Par. 1 of Part 3. 
(2) Using the hand crank bring the crank arm to a mid position and block it in 

place to resist movement. 

(a) Open hand crank hole cover and install motor shaft adapter Pc. No. 
N451596-0101 on to the motor shaft and release motor brake. 

(b) Attach a torque wrench (75 in. lb.) to the motor shaft adapter, zero 
the dial, and turn it in a clockwise direction until the clutch 
starts to slip. Note the reading on the dial. This should be 38±5 in. lbs. 
(bl) If the reading is low readjust the clutch by tightening three adjusting 

bolts and repeat the test until the proper torque reading is obtained. 
(b2) Repeat Pars. (a), (b), (bl), and (b2) but with the torque wrench 

being turned in a counterclockwise direction. 

(3) Remove torque wrench and adapter and reset motor brake. 

GEARMOTOR REPLACEMENT 

1. Removal 
The following procedure should be followed in removing the gearmotor: 

Remove power supply to the switch machine at the switch junction box. Tape the vent hole in 
the oil filler plug to prevent leakage. Remove the four mounting bolts from the base of the 
gearmotor. Slide the gearmotor away from the operating shaft until clutch drive plates 
clear the clutch housing. Tip the gearmotor for easy access to the motor termi~als. Remove 
the six wires from the motor, being careful that all are tagged in accordance with figure 
3. Lift the gearmotor out of the switch machine box. Loosen.the clutch setscrew on the 
clutch collar and slide the clutch assembly and thrust washer off the output shaft. 

2. Installation 
Slide the thrust washer and clutch assembly onto the output shaft of the gearmotor, 

allowing approximately 1/64-inch clearance between the thrust washer and the body of the 
gearrnotor. Tighten the clutch collar setscrew. Tape the vent hole in the oil filler plug 
to prevent oil leakage during installation. Set the gearrnotor into the switch machine box 
with the motor end tipped up and connect the harness wires to the proper terminals on the 
motor (see figure 3). Lower the motor into the switch machine box and align the clutch drive 
plate assembly with the slots in the clutch housing by applying the hand crank to the motor 
shaft. Install the four mounting bolts in the base of the gearmotor. Remove tape from the 
vent plug and connect the power supply to the machine. 

BRAKE LINING WEAR ADJUSTMENT 
The gearmotor brake is factory adjusted for maximum torque, correct plunger travel and 

correct solenoid frame position. After extensive service it may be necessary to adjust for 
lining wear. If the solenoid gap exceeds 9/16", an adjustment for wear is required. To 
adjust for wear turn the single hex nut clockwise until the solenoid gap is about 13/32". 

TOOLS 
1. Crank Arm Adapter N451596-0201 
2. Motor Shaft Adapter N451596-0101 
3. Torque Wrenches, Sockets, and Adapters Required (to be supplied by customer}. 

(a} 350 ft. lb. cap. Torque Wrench 3/4" Sq. Dr. Snap-on #TE-352 or equivalent. 
(al) 1-1/4" 12 Point Socket - 3/4" Sq. Dr. 
(b) 75 in. lb. cap. Torque Wrench 1/4" Sq. Dr. Snap-on #TE-6A or equivalent. 
(bl) l" 12 Point Socket 3/8" Sq. Dr. 
(b2) Adapter 1/4" Sq. Dr. to 3/8" Sq. Dr. 
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OIL SEAL LEAK REPAIR 

General 

Follow this recommended procedure to apply seals on leaking gearmotors. 

Disassemble Gearmotor (See Figure Al) 

1. Remove oil drain plug (10) and drain oil. 
2. Remove 4 bolts (5) from front plate (6). Carefully remove front 

plate so as not to damage machined surfaces that form seal. 
Identify top edge to aid in reassembly. 

3. Remove 4 allen-bolts (11) securing the planetary gear plate (7). 
Carefully remove plate so as not to damage machined surfaces. 
Note: The color coded nylon spacing shims between these surfaces 
must be returned to the same location occupied before removal to 
insure proper spacing of gears and bearings. 

4. Carefully remove the planetary gear from gearbox. 
5. Remove 4 bolts securing back of gear box (1). Remove back plate 

(2) taking care not to damage the machined surfaces that form 
seal. Identify top edge as an aid in reassembly. The color coded 
shims between these surfaces must be returned to the same location 
occupied before removal to insure proper spacing of gears and 
bearings. 

Apply Sealer and Reassemble (Refer to Figure Al) 

Apply a thin layer of RTV Sealer (J041701) along the edge where the 
two surfaces meet as shown in the Figure. 

a. Back plate. Apply sealer to back plate (2) where surfaces meet. 
DO NOT apply sealer to nylon spacing shims. Replace back plate in 
originial position on gearmotor and secure with Hex bolts. Apply 
Locktite Grade CV ( J:04l606) to bolts. 

b. Planetary gear plate. Place planetary gear in gearmotor. Apply 
sealer to planetary gear plate (7) as indicated in the Figure. DO 
NOT apply sealer to nylon spacing shims. Insert planetary gear plate 
securing it with Allen Head Bolts. 

NOTE 

The dowl pin {12) serves as a rotation limiter to relieve 
torque from the Allen Screws. Apply Locktite to Allen 
head bolts to prevent loosening due to vibration. Torque 
all Allen Head bolts at 160 inch-pounds. 

c. Front plate. Apply sealer to front plate (A) & (B) as indicated 
in Figure. Rotate motor shaft to align gears and replace front plate. 
Secure with Hex bolts with Locktite applied; torque all Hex bolts at 
87 inch-pounds. 
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INSTALL GEARMOTOR 

1. Refill gearmotor with one pint of specified oil. Tape vent 
holes of filler plug to prevent oil leakage during installation. 

2. Place key in slot of output shaft - slide on thrust washer and 
clutch assembly. 

3. Place gearmotor into switch machine box. Connect tagged wires 
from motor to proper terminals on terminal block. 

4. Apply hand crank to motor shaft to align clutch drive plate 
assembly with slots in clutch housing. 

5. Install 4 mounting bolts in base of gearmotor, (9), Figure Al. 
6. Remove tape from vent plug. Connect power supply. Cycle 

motor several times. Inspect for oil leakage. 

Adjust Clutch 

When the gearmotor has been removed for repair and replaced, it must 
be readjusted. 

Microswitch 

Check the microswitch to assure that power is disconnected from the 
switch machine when brake handle is inserted for manual operation. 

BRAKE LINING WEAR ADJUSTMENT 

The gearmotor brake is factory adjusted for maximum torque, correct 
plunger travel and correct solenoid frame position. After extensive 
service, it may be necessary to adjust for lining wear. If the 
solenoid gap exceeds 9/16", an adjustment for wear is required. To 
adjust for wear, turn the single hex nut clockwise until the solenoid 
gap is about 13/32" 

TRACK MAINTENANCE 

Proper maintenance of track is important for satisfactory switch 
operation. Heel blocks must not be boundup and switch points should 
ride on all of the slide plates. The entire layout should be tamped 
to provide a firm foundation. 
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PARTS LIST - YM-2 Switch Machine (See Figure 1.) 

Item Part 
No. No. Description 

1 UN451064-0101 Box 
2 UN432247 Cover 
3 UM64973 Bolt, Eye 
4 UM432249 Rod 
5 UN72832 Hasp 
6 UM387732 Stud, Hasp 

8 UM392742 Bracket, L. H. 
9 UM392743 Bracket, R. H. 

11 UJ725306 Switch, Snap 
12 UJ725274 Switch, Snap 
13 UM392764 Insulation 
14 UM392765 Insulation 
15 UN392750 Shaft 
16 UJ717216-0101 Motor, Gear, 1/2 H.P. 

18 UN398382 Clutch, Torque Limiter 
19 UJ706448 Contactor, Reversing 
20 UJ77653 Block, 12-Way Terminal 
21 UM109154 Block, 3-Way Terminal 
22 UM29101 Nut 
23 UM29103 Nut 
24 UJ47818 Washer 
25 UN70109 Ventilator 
26 UJ32903 Plug, Pipe, 1/2 
27 UJ32992 Plug, Pipe, 1-1/2 
28 UJ70972 Connector, Jake, 1-1/2 

30 UJ47521 Washer, LK, Stl, 1/4 T. Pl. 
Sec. 1/16 x 1/16 

31 UJ47733 Washer, LK, Stl, #10 (M) T. Pl. 
32 UJ52451 Screw, Fil, Stl, 1/4-20x3/8 T. Pl. 
33 UJ47648 Washer, LK, Stl, 1/4 Shakeproof, T. Pl. 
34 UJ525234 Screw, Rd, Stl, #3-48x3/4, T.Pl. 
35 UJ48618 Pin, Cotter, 1/8x3/4 T. Pl. 
36 UJ48013 Nut, Hex, Stl, 1/2-13 Cd. Pl. 
37 UJ39137 Fitting, Lub, 1/8 Str. 
38 UJ50042 Bolt, Hex, Stl, 5/16-18xl-1/2,Cd.Pl. 
39 TJJ47526 Washer, LK, Stl, 5/16 (M) Cd. Pl. 
40 UJ52204 Screw, Fil,Stl, 1/4-20x5/8 T. Pl. 
41 UR392799 Arm, Crank 
42 UJ46665 Bolt, Sq. ,Stl, 1/2-13x3-1/4 Cd. Pl. 
43 UJ47783 Washer, LK, Stl, 1/2 (M) Cd. Pl. 
44 UJ47509 Washer, Pl, Stl, 1" Cd. Pl. 
45 UJ48633 Pin, Cotter, 3/16xl-1/4 T. Pl. 
46 UJ631200-0301 Plate, Name 
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Item Part 
No. No. Description 

47 UJ50057 Bolt, Hex, Stl, 3/8-16xl-1/2 Cd. Pl. 
48 UJ49415 Rivet, Rd, I, 1/8xl-l/8 T. Pl. 
49 UN451064-0301 Harness 
50 UJ47892 Washer, LK, Stl, #8 Shakeproof 

(Ext. T.) T. Pl. 
51 UJ65003 Bag, Muslin 
52 UJ75510-0128 Tag (1) 
53 UJ75510-0154 Tag (2) 
54 UJ75510-0180 Tag (3) 
55 UJ75510-0197 Tag (4) 
56 UJ75510-0214 Tag (5) 
57 UJ75510-0225 Tag (6) 
58 UJ75510-0236 Tag (7) 
59 UJ75510-0245 Tag (8) 
60 UJ75510-0253 Tag (9) 
61 UJ75510-0258 Tag (10) 
62 UJ75510-0263 Tag (11) 
63 UJ75510-0268 Tag (12) 
64 UJ75510-0273 Tag (13) 
65 UJ75510-0274 Tag (14) 
66 UJ75510-0275 Tag (15) 
67 UJ751127 Grommet 
68 UJ700639 Clamp, Cable 
69 UJ700590 Clamp, Cable 
70 UJ52564 Screw, Rd,Stl,#10-32x3/~ T. PI. 
71 UJ475077 Washer, Pl,Stl, #10 T. Pl. 

73 UJ49910 Rivet, 1/8xl/4 
74 UN393916 Oil, Pt. Can # 140 Gear 
75 UM393926 Insulation 
76 UJ52300 Screw, Fil, Stl, #10-32x5/8 T. Pl. 
77 UJ71626 Strip, Terminal Test 
78 UM395858 Plate 
79 UR395907 Cam 
80 UJ516063 Screw ,Rd,Brs, #3-48xl" N. Pl. 
81 UJ730053 Terminal, (Term for Motor Leads) Not Shown 
82 UR395864 Plate, Cover 
83 UJ724351 Strip, Terminal 
84 UM395872 Screw 
85 UJ680156 Spring, Tension 
86 UJ751268 Grommet, Rubber 
87 UJ792154 Bushing, Oilite 
88 UJ487088 Pin, Roll, SST, 3/32xl/2 
89 UJ47801 Washer, LK, #3 Shakeproof 
90 UM73099 Washer 
91 UJ525113 Screw, #8-32 x 1-3/4 Rd, Stl, TP 
92 UJ47681 Washer, #8 Stl, Lock, TP 
93 UM433814 Insulation, Micarta 
94 UM433833 Washer, Thrust 
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PARTS LIST 

Item Part 
No. No. Description 

For 15W Heater when used, the following are furnished. 

101 UN281772 Heater, 15W 
102 UM51886 Separator 
103 UJ52653 Screw, 1/4-20 x 1-3/4 Rd. Hd. Stl. Mach. 
104 UJ47766 Washer, 1/4" Lock Stl. (X. Hvy.) 
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PARTS LIST - YM-2 Layout - References (See Figure 2.) 

Item Part 
No. No. Description 

1 UN451063-0101 Machine, YM-2 Yard Switch 
2 UN374993 Box, 24-Way Junction 
3 UN394644 Rod, Switch Operating 
4 UM147665 Lug 
5 UN184136 Controller, U-5 Sw. Cir. 
6 UN224218 Rod, Cir. Contr. Conn. 
7 UM281722 Strap, Tie 
8 UN392977 Staff, Target 
9 U0214657 Target, Switch 

10 UN394646 Rod, Conn. 
11 UJ700483 Switch, Push-button 
12 UN393444 Bracket, Mounting 
13 UM393462 Stud, 3/4xll-1/4 

15 UM22589 Pin, 7/8x2-1/4 
16 UM199406 Washer, c. I. 
17 U0372316 Fitting, 1-1/2" Conduit 
18 UM392984 Plate, Base 
19 UM17959 Pin, 1 x3 
20 UN392760 Crank, Hand 
21 UJ70583 Connector, 111 Galv. Panel Box 
22 UJ46729 Bolt, 3/4x3 Sq.Hd.Stl,Mach. 
23 UJ48026 Nut, 3/4" Hex Stl. 
24 UJ47772 Washer, 3/ 4" Lock Stl, (X. Hvy.) 
25 UJ48229 Nut, 3/4" Sq. Stl. 
26 UA69059 Conduit, 1-1/2" Flex. Stl. 
27 UJ50347 Screw, 3/4x6 Lag 
28 UJ32488 Ell, 1-1/211 

- 90° Galv. Street 
29 UJ70972 Connector, 1-1/2" Straight Jake Box 
30 UJ50019 Screw, 1/4-20 x 1 Hex Stl. Cap T. Pl. 
31 UJ47775 Washer, 1/ 4" Stl, Lock (M) T. Pl. 
32 UJ70970 Connector, 111 Straight Jake Box 
33 UJ33468 Tee, 1-1/2" Galv. Service 
34 UJ32485 Ell, 1" - 90° Galv. Street 
35 UJ32044 Bushing, 1-1/2xl Galv. Reducing 
36 UA69057 Conduit, 1" Flex. Stl. 
37 UJ48634 Cotter, 3/16xl-1/2 Stl. T. Pl. 
38 UJ47509 Washer, 1" Plate Stl. 
39 UJ48643 Cotter, 1/4xl-1/2 Stl. T. Pl. 
40 (Pc. No. Signal, ES-20 Elec. Sw. 

per G. o.) 
41 UJ714054 Lamp, 25w. 120v. G-16-1/2 Elec. 
42 U0300044 Foundation, C. I. 
43 UM373656 Nut, Lock 
44 UJ48419 Nut, 2-1/2" Conduit Lock 
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Item 
No. 

48 
49 
50 
51 
52 
53 

54 
55 
56 
57 
58 
59 

60 
61 

62 
63 

Part 
No. 

UM346591 
UM244552 
UJ48030 
UJ47774 
UJ47509 
UJ48643 

UM346588 
UM259494 
UJ48026 
UJ47772 
UJ47506 
UJ48633 

UM294531 
UJ46867 

UJ47773 
UJ47508 

Description 

For 1" Sw. Pt. Bolts, furnish the 
Following: 

Lug, Point Det. 
Bolt, lx4-5/ 8 
Nut, 111 Hex Stl. 
Washer, 1" LockStl. (X. Hvy.) 
Washer, 1" Plate Stl. 
Cotter, 1/4xl-1/2 Stl. T. Pl. 

For 3/ 4" Sw. Pt. Bolts, furnish the 
Following: 

Lug, Point Det. 
Bolt, 3/4x3-3/4 
Nut, 3/4" Hex. Stl. 
Washer, 3/ 4" Lock Stl. (X. Hvy.) 
Washer, 3/ 4" Plate Stl. 
Cotter, 3/16xl-l/4 Stl. T. Pl. 

For 7 I 811 Sw. Pt. Bolts, furnish the 
Following (For P.R. R.): 

Lug, Point Det. 
Bolt, 7/8-9x4-1/2 Sq. Hd. ·with Hex Nut 

(Treated per P.R. R. Spec. C. E. 9 (e) ) 
Washer, 7 /8" Lock Stl. (X. Hvy.) 
Washer, 7/8" Plate Stl. 

UNION SWITCH & SIGNAL m 
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CONTACTOR L IS ENERGIZED 

R - POSITION ASSUMED BY CRANK WHEN 
CONTACTOR R IS ENERGIZED 

AAR~~ 

L B c O R 

W I II 
11 I 11 

1 1 I 11 

1: I D 
I I I I I 
1

1 I I I 
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HORIZONTAL LINES INDICATE THAT PORTION 
Of THE CRANK MOVEMENT DURING WHICH THE 
CIRCUIT IS CLOSED THROUGH THE INDICATED 
CONTACTS. 

UNION SWITCH & SIGNAL 

LAYWT A 

~ 
~FT HAND LAYOUT - LEFT POINT CLOSED LAYWT E 

~~ 
~ ~ 

LAYWT B LEFT HAND LAYOUT - RIGHT POINT CLOSED LAYWT F 

~~ ~ 
~ q-:::.2': 

LAYM C RIGHT HAND LAYOUT - LEFT POINT CLOSED LAY<l.JT G 

~ ~ 
tL------::::: rL.::--:::::: 

.;&> ~ 

LAYOJT D RIGHT HAND LAYOUT - RIGHT POINT CLOSED LAYM H 

~ ~ 
~ r=:.---
~ ~ 

NORMAL REVERSE NORMAL REVERSE 
LAYOUT INDICATION CONTROL INDICATION INDICATION 

TERMINALS TERMINAL TERMINALS TERMINALS 

A,C,f,H I 3 6,8 5,7 

8,D,E,G 3 I 5,7 6,8 

NOTE: 
THE CONTROL WIRES ARE C<)NNECTED TO TERMINALS 1 AND 3 IN ACCORDANCE WITH 
THE ABOVE TABULATION IN ORDER THAT THE NORMAL ASSIGNED POSITION Of THE 
SWITCH IN THE FIELD AND THE NORMAL POSITION Of THE CONTROL MACHINE LEVER 
ARE IN AGREEMENT. IN ADplTION TO MAINTAIN AN AGREEIIENT BETWEEN THE 
HOLDING CIRCUIT AND THE,CONTROL CIRCUIT THE EXTERNAL WIRES ON TERMINALS 
2 AND 4 MUST BE CONNECTED CORRECTLY. FOR PROPER OPERATION TERMINAL 2 
MUST BE CIRCUITED TO TERMINAL 1 AND TE!tMINAL 4 TO TERMINAL 3 WHEN THE 
CONTINUITY BETWEEN THE RESPECTIVE TERMINALS IS ESTABLISHED BY TRAIN 
ACTUATED CIRCUIT ACTION, OR IN THE CASE OF PUSHBUTTON CONTROL, WHEN 
BOTH PUSHBUTTONS ARE IN THEIR DEACTIVATED POSITION. 

LEGEND: 
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HAND CRANK 
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® 
0 

- ENTRANCE TERMINALS 

-TERMINALS ON CONTACTOR 

CONTACT TERMINALS bN CONTACTOR NUMaERED 
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SL 
SR 
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51 
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- SWITCH LEFT ( i'IMIT) 
- SWITCH RIGHT LIMIT) 
- MAINTAINER C\JT OUT 
- CUT OUT SWIT~II (CRANK) 
- SWITCH •1 , 
- SWITCH '2 

B -SLEEVE TAG 

ASSOCIATION OF AMERICAN RAILROADS, 
SIGNAL SECTION SYMBOLS ARE USED ON 
THIS DRAWING. 

13 ® -MOTOR TEST TERMINAL 

83 

Figure 3. standard Switch Control and Indication 
c:j.rcuits, Application Diagra,n;i. 
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Figure 4. Standard Switch Control and Indication 
Circuits, Schematic Diagram 
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