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INTRODUCTION
 The following information and instructions are intended to acquaint railroad personnel with the controls of the VELAC* Automatic Classification Yard System and to prescribe general operating procedures to produce optimum functioning of the equipment. They are not intended to replace or supersede any railroad operating rules and, of necessity, do not provide exact instructions for a particular yard. It is anticipated that individual railroads will use this manual as a guide in'p'reparing the exact instructions for their employees.
 While both the retarder operator's panel (figure 1) and the hump conductor's panel (figure 2) contain controls auxiliary to the VELAC system, no attempt is made here to describe them in detail. The hump signals, warning whistle, communications controls, and crossover switching controls can be included in this category.
 In some yards, the controls for automatic switching are located on the hump conductor's panel; while in others, they are located on the retarder operator's panel. In both cases the control procedures are similar. For the purposes of this manual, the operation of the automatic switching controls is described for an installation in which they are located on the hump conductor's panel.
 *Trademark
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 Figure 1. Retarder Operator's Panel
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Figure 2. Hump Conductor's Panel
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SECTION ONE
 AUTOMATIC ROUTE SELECTION
 PUSH BUTTON PROGRAMMING
 The hump conductor•s panel has an automatic switching push-button for each classification track in the yard. Each push-button is numbered in accordance with the track destination it controls (figure 3). To direct a cut to a particular track it is necessary only to depress the push-button for that track. The automatic switching circuits then alignall of the switches alongthe route as the cut proceeds to its destination.
 A storage indication unit at the rear of the panel records the destinations of five successive cuts. When a button is depressed as classification starts, the number of the track selected appears on the bottom (fifth) row of the indicator. This track number rapidly progresses up to the top (first) row because no other track destinations are stored. The track numbers of the second, third, fourth, and fifth selections similarly arrange themselves on the indicator in the order in which they are depressed. Figure 4 illustrates the storage indicator after five track destinations have been selected.
 After making the fifth destination selection, depressingany more buttons will have no effect until one or more of the stored destinations is removed from the indicator.
 As the first cut passes over the first switch, its track destination number is removed from the first row of the storage indicator and a corresponding code is transferred progressively to the switches along the route. This action empties the first of the five initial storage banks permitting the progression of the second storage into the first row. Similar progressions of the third, fourth, and fifth storages follow successively. The destination of the succeeding (sixth) cut may then be selected and placed in the empty fifth storage bank.
 CANCELLATION. The destination of a cut may be changed at the hump conductor• s console only while it is in one of the five initial storage banks. This change is made by cancellingthe old destinationand then depressingthe push-buttonfor the new destination. Cancellation can be accomplished by depressing either the CANCEL button or the GENERAL CANCEL button. Depressing the GENERAL CANCEL push-button removes all five storages. Depressingthe CANCEL pushbutton removes one storage each time it is depressed, beginning with the bottom row. It is necessary to reinsert all storages which have been removed (either to the same destination or to a new destination). Therefore, the position of the storage to be changed determines which push-button should be used.
 PERFORATED TAPE PROGRAMMING
 Where provisions for perforated tape programming are available, it is not necessary to depress individual track destination push-buttons in order to route a cut. The automatic switching circuits are controlled by a perforated tape reading device. This device automatically performs the .same function as the push-buttons.
 Two principal kinds of tape reading devices are available for use with the automatic switchingequipment. The first is a Teletype transmitter-distributor. The secohd is a solenoid driven tape reader. Figure 5 illustrates a tape reader
 - 5 -
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 3 5 4
 1. Destination Selectors 4. Tape Stop 2. General Cancel 5. Tape Start 3. Cancel
 Figure 3. Hump Conductor's Panel (raised)
 located on the retarder operator's console. A transmitter-distributor mounted on the left-side of the hump conductor's pane 1 is illustrated in figure 2. The available unit is controlled by two push-buttons (TAPE START, TAPE STOP) on its associated control panel and feeds its data through a relay decoding unit to the automatic switching system.
 PREPARING THE TAPE. When a train manifest is received on a Teletypewriter to which a reperforator is attached, the reperforator can be arranged to prepare the tape automatically, placing only track destination information on the tape. The tape can then be removed from the reperforator and used directly to control the VELAC switching system.
 When the train manifest is received by other means, a tape can be prepared by typing on a tape perforator. This tape may similarly be fed directly into the tape reading device. For ease of feeding it is recommended that no information be punched on the first and last six inches of the tape. Figure 6 provides a simplified tape reading key.
 FEEDING THE TAPE. Itis not necessary to use feed or take-up reels in running perforated tape through the tape reading device as each foot of tape provides at least 30 track destinations. The tape is placed through the slots provided on the device, and engaged with the drive sprocket. The feed is then automatic.
 - 6 -
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STARTING THE TAPE. Unless there is a loc3:l ON-OFF switch on the tape reading device it is necessary only to depress the TAPE START push-button to start the tape control of automatic switching. (Where there is an ON-OFF switch on the tape reader, it should be left on at all times.) The tape will move until the five initial storage banks are filled (figure 4). The tape then moves as required to read in another destination selection as each cut removes one storage on its path down the hump.
 STOPPING THE TAPE. To stop the tape it is necessary only to depress the TAPE STOP push-button. This is done at the end of a tape, or whenever the hump conductor desires to shut down the equipment such as during trimming operations. It is not necessary to depress the TAPE STOP button before cancellationsince depressingeither the CANCEL or GENERALCANCEL button stops the tape.
 CANCELLATIONS AND CHANGES. Trackdestinations of cuts may be cancelled and changed to new track destinations in the same manner as in push-button operation as long as they are in the five initial storage banks. The tape is stopped when the CANCEL button is depressed and as many storages may be cancelled as necessary. The new destinations are inserted by depressing the proper pushbuttons. The tape can then be re-started by depressing the TAPE START pushbutton and tape control will resume.
 Figure 5. Tape Reader
 Figure 4. Storage Indicator
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 PANEL LAYOUT
 SECTION TWO
 SWITCH CONTROLS
 The retarder operatorts panel provides all of the controls necessary for automatic or manual classification of cars. Switch levers are mounted on a track diagram at the relative locations of the switches in the tracks. Each track switch between the crest and each classification track is individually controlled by one of these three-position levers.
 AUTOMATIC OPERATION. When the switch lever handle is pointed toward the crest of the hump, control of the track switch is automatic. The hump conductor then controls the destination selections through the automatic switching circuits. Raising the switch lever while it is in the Automatic position cancels any automatic switching route storage at that location.
 MANUAL'OPERATION. When the switch lever is turnedaway from the automatic position it can be placed in either of two manual positions. When placed in the left position the track switch moves to the normal position (usually the lower numbered track). When placed in the right position the track switch moves to the reverse position (the higher numbered track).
 When the lever is raised while set in either of the manual positions, it can be mechanically blocked by insertinga blocking device under the handle. Mechanical blocking is used when it is desired to avoid sending cars to a particular track.
 NOTE
 Whenever the switch lever is moved to control the switch manually the operator should check that an indication is received showing that switch position corresponds with lever position, before inserting the blocking device.
 SWITCH INDICATION LIGHTS. Three indication lights are located next to each switch lever. The red light, when lighted, indicates that the detector track circuit for that switch is occupied. The amber light indicates that the track switch has positioned to the right when the pane 1 lever has been placed in the MANUAL RIGHT position. The green light indicates that the track switch has positioned to the left when the panel lever has been placed in the MANUAL LEFT position.
 These lights are out during automatic operation until a cut occupies the track circuit of the preceding switch. At that time the destination code is transferred to the track switch associated with the indication lights. This code sets the switch to the correct position. Either the green or amber light is then lighted indicating the position of the switch. When the detector track circuit of the track switch is shunted, the green or amber light goes out and the red light comes on. The destination code is then transferred to the next switch: When the cut passes over the track switch and leaves the detector circuit, the red light also goes out. All three lights remain out until another cut enters the track circuit preceding the switch.
 - 9 -
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SWITCH RESPONSE FAILURE
 If a switch on the ground does not respond to manual control by its respective control lever, the switch position indication lamp on the control machine will not light. When in automatic control, a switch should reach the desired position in less than a second. If it does not, because of a switch obstruction or some other cause, the switch control will reverse and request that the switch return to its former position as it is preferable to misroute a cut rather than to derail it. If this happens, a bell in the machine will ring and the switch position indication light that corresponds to the switch in disagreement will flash at a rate of 75 flashes per minute. The proper authority should be notified of the condition so that any obstruction may be removed.
 These signals will continue until:
 1. A car occupies the track circuit of the switch that did not respond or
 2. The maintainer operates the toggle lever for that switch on the test pane 1.
 When either of the above takes place, the flashing indication will stop.
 ELIMINATION OF UNUSED CODES
 If a cut should catch up to a previous cut in the switching area, or if a car is pulled back to the crest of the hump after it had started but had not completed the route to its ultimate classification track, unused codes will be left behind in the relay equipment. These codes would create misroutes for following cars. The location of an unused code left in the automatic switching relay banks can be determined by noting those switch control levers set in the automatic position which have indication lights displayed. When the handle of a switch lever that is in the automatic position is pulled straight upward, the destination storage (code) is destroyed or eliminated from the relay banks. It is possible under circumstances of acute congestion for automatic switching to have more than one storage at a particular location. Additional pulls upward on this switch control handle where indication lights are displayed may then be required (one pull for each route storage that is at a particular location).
 - 10 -
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PANEL LAYOUT
 SECTION THREE
 RETARDER CONTROL
 The retarders are controlled by four-position control levers on the operator's console. These four positions are: "OFF" - Retarder open; "L" - Manual Control with a light application of air; "H" - ManualControl with a heavy applica~ion of air; "AUTO" - Automatic operation.
 MANUAL OPERATION. Each retarder usually has a pair of control levers to provide flexibility of operation when operating manually. Each half of the retarder is under the control of one of the two levers. In the master retarder the
 2 3 4
 1. Group Retarder 4. Switch Levers 2. Coupling Speed 5. Master Retarder 3. Cancellation 6. FNS
 Figure 7. Retarder Controls
 leading section is under the control of the first lever, while the lower section is under the control of the second lever.
 NOTE
 Horizontal holes in each lever permit the insertion of an "L" - shaped rod (provided) when the levers are in the OFF position. This mechanical block prevents inadvertent operation of the lever.
 (some earlier machines did not include this feature).
 - 11 -
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AUTOMATIC OPERATION. The blue indication lamp above the group retarder levers lights at all times as long as the computer is correctly solving the test problem. This occurs regardless of the position of the lever. It should be noted that the moment a retarder is pulled out of automatic control its stored information is lost. With a car in the group retarder or immediately in advance of it, the computer track circuit will not allow the retarder to regain control of the cut of cars by resetting from a manual to an automatic position.
 NOTE
 In earlier machines a blue light was placed above master (and intermediate) retarder levers to indicate levers in automatic position.
 FAST-NORMAL-SLOW (FNS) LEVER. At the hump end of the control console a three-position lever, the FNS (Fast-Normal-Slow) lever, varies the leaving speed from the master (and intermediate, if used) retarder. Also, the lever changes the average value of tangent rolling resistance (Rt) when average values are used. This keeps the average values of Rt consistent with weather changes. This lever must not be changed while cars are in motion. The "Fast" position should be used for extremely cold weather. 1'Normal" is the recommended setting for normal temperatures and "Slow" for extremely warm and/ or wet weather. A locking device is sometimes installed on this lever to prevent any change of setting during classification. The FNS lever has a major influence on leaving speeds out of the master (and intermediate, if used) retarder as indicated on the table of typical speeds below:
 Light Cars Medium and
 Heavy Cars
 MASTER RETARDER
 (Miles per hour Leaving Speed)
 Fast
 13.6
 12
 Normal
 12
 10.8
 Slow
 10
 8.8
 INFORMATION STORAGE BANKS. As a cut of cars advances from the crest to a group retarder, the track destination, weight, leaving velocity, and other data are collected and/or calculated. These, together with an identifying code, are transferred to a computer through the automatic switching circuits by means of information storage banks. Push-buttons, mounted before the group retarder levers on the panel, control the cancellation of storages in the information storage banks at these locations.
 Accompanying the push-buttons are red and white indication lights. When information is stored at a push-button location the white indication light is illuminated. As a cut advances and enters the track circuit of the location, the white light is extinguished. The red light is then illuminated indicating track occupancy in the same manner as the indication lights at the panel switch levers. When the cut of cars moves out of the storage location track circuits the red light is also extinguished. Both lights remain extinguished unless there is a following cut or if as unused code remains due to a '' catch-up" or some other cause.
 - 12 -
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If the white light is illuminated without apparent cause an unused code is present. It can be removed by lifting the associated push..,.button as many times as there are remaining storages.
 COUPLING SPEED CONTROLS. Immediately to the right of each pair of group retarder control levers is a three-position key type lever labeled Cl, C2, C3. This lever is a "coupling speed control", and there is one for each group retarder. This lever modifies the leaving speed from a group retarder, either increasing or decreasing it to allow the car to couple at the desired speed. C2 is the normal position of the lever. Cl is used to handle delicate lading, and C3 'is not used except in unusual circumstances. The computer utilizes the desired coupling speed in its computations of group retarder leaving speeds when a car or cut approaches a group retarder (lead car approximately 3 feet from retarder). Once the car is in the retarder, any further manipulation of the coupling speed lever will have no effect, except to prepare the retarder to accept another car.
 TEST PROBLEM. When not calculating an actual problem, the computer controlling a retarder continuously works a sample problem. If the solution of this test problem deviates from the approved answer, a warning bell in the console rings continuously until the group retarder associated with the failed computer is placed in one of the manual positions. The retarder with the defective computer can be located by noting that the blue lamp above the retarder levers is extinguished when the levers are in the automatic position.
 - 13 -
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2
 3
 1. Track Capacity 2. Track Fullness 3. Reset Lever
 Figure 8. Track Fullness Indicators
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SECTION FOUR
 CONTROL OF TRACK FULLNESS
 TRACK FULLNESS INDICATORS
 In computing the correct leaving speed of a cut from a group retarder, a computer takes into consideration the distance a car has to travel to couple. This distance is determined by circuits that work in conjunction with track space indicators on the rear of the console. Each track on the yard diagram is marked with its capacity based on an average car length (45'). Each fullness indicator, when reset after the track is cleared, displays the car capacity of its track. As a car or cut goes into a particular track, the fullness indicator reduces its count once for each car. It will eventually reduce to "Zero" indication when the track is full. When there is any change to the number of cars in a track other than automatic humping, it is necessary that the retarder operator make corrections to avoid the feeding of wrong informatio.1 to the computer. When a track is partially pulled the indicator must be reset to read a number equal to the new track space. If a track is filled from the outgoing end, the indicator must be corrected to reduce its reading to agree with the actual car space remaining. A car, because of a hot box, set brakes, or some other cause, might stop high on one of the classification tracks. It is then necessary to correct the indicator to reflect the new condition corresponding to the remaining space. If this is not done, succeeding cars following into this track will couple, with the car which stopped high, at excessive speed.
 RESET LEVERS. Individual levers in the track diagram are provided to reset or correct the fullness indicators. When these are moved toward the back of the machine, the indicators will reset. When the lever is pulled towards the operator, the indicator will step downward (show a decrease in track capacity) at a rate of about 7 cars per second as long as the lever is held back. The operator must depress the foot switch below the machine when he desires to manipulate a reset lever. The normal position of the foot switch prevents unintentional movement of the levers.
 NOTE
 Each track fullness indicator must reflect the actual number of average car lengths the next car is to travel. This information is fed to the computer with other pertinent data to determine the leaving speed from the group retarder.
 CHANGES IN TRACK CAPACITY
 The VELAC equipment usually works on the assumption that the track distance available is the distance from a point 50 ft. from the point of tangency of each classification track to its departure clearance point. However, railroads may effectively shorten a track by placinga skate at some distance from the departure clearance point. In other instances the track may be effectively lengthened by filling it to the clearance (hump end) point rather than only to the poin~ of tangency. In either case, the operator must make some adjustment to the routine classification procedure if cars are to couple at the desired velocity.
 - 15 -
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DECREASED TRACK CAPACITY. When a skate has been placed ona track short of the departure clearance point, compensation can be made before classification begins. This is accomplished by calculating the number of cars that would occupy the space between the skate and the departure clearance point and subtracting this number from the total capacity of the track. The subtraction can be done with the track fullness lever for that track.
 INCREASED CAPACITY. When a track is effectively lengthened the operator may control the first three cars automatically using the coupling speed lever in the Cl position to obtain a lower leaving speed from the group retarder. Additional cars should be handled manually.
 - 16 -
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