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SECTION I 

DESCRIPTION AND OPERATION 

1.1 GENERAL DESCRIPTION 

UNION SWITCH & SIGNAL m 

The weigh rail is a special rail section used in automated 
classification yards to determine the weiqht ranqes of cars 
about to be processed. This weight information is used to 
set the ceiling pressures in a retarder durinq automatic 
operation. 

The specially designed weigh rail is ·seven feet four inches 
long and has a horizontal milled slot at its midpoint. The 
milled slot contains a lever mechanism, sensitive to the 
weight exerted by passing car wheels. 

The main components of the weigh rail are as follows: 
(Refer to Dwg. F451059-Sh. 2, listed in the appendices of this manual}. 

1.1.1 Main Rail Section (UM377531) 

The weigh rail is rectangular in cross section and will bolt 
directly to 140 pound RE rail. The weigh rail can be fitted 
to any size standard rail sections by means of compromise 
joints. 

The steel used in the rail.section is a special heat treated 
alloy which will perform satisfactorily under severe service. 

1.1.2 Deflection Multiplication System 

The multiplication mechanism consists of two levers, a suooort 
bracket and four contact actuating screws (see Figure 1). 
Its purpose is to multiply rail deflection caused by the 
weight of the car wheel and indicate this weiqht bv ooeratinq 
the proper contact. 

The lever mechanism is attached to the side plate and protected 
by the controller box. The side plate is dowel fitted to the 
stationary {lower) part of the rail. One end of the primary 
lever is always in contact and thus moves with the vertical 
deflection of the rail head. The opposite end of the primarv 
lever positions the secondary lever through the master 
adjusting screw. Four individual adjusting screws (figure 2) 
are set in the opposite end of the secondary lever. These 
screws operate four contacts which are provided for liqht, 
medium, heavy, and extra heavy weight cars. As one faces the 
open controller box, reading from left to riqht, are the extra 
heavy contact, the light contact, the medium contact, and 
finally the heavy contact. 

1.1.3 Side Plates (UR451060-1201 and UM349734) 

The slot cut through the center of the rail is covered by side 
plates which are bolted directly to the rail section. 
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The side plates protect the slot and internal lever mechanism 
from dirt and other foreign elements. a-rings are installed 
between the side plates and rail section to further increase 
protection of the internal mechanism. 

The controller box houses the controller mechanism, a terminal 
. block and a heater. The heater prevents frost from interfering 
with the contact movement. A toggle switch in the junction 
box adjacent to the weigh rail provides on-off control of the 
heater. 

The weigh rail is shipped from the factory with all internal 
wiring connections completed.· The external wiring connections 
between the controller box and junction box, are made at the 
time of installation with control cable UN451060-1901, which 
is shipped with the equipment. 

1. 2 OPERATION 

As shown in figure 1, the weigh rail has a horizontal milled 
slot at its midpoint. As a car wheel passes over the rail 
section, the rail portion above the slot deflects in relation 
to the lower rail section. Maximum deflection occurs when 
the wheel is at the center of the slot where the lever 
mechanism is located. The deflection of the rail section 
above the slot is directly proportional to the weight of the 
passing car. 

1.2.1 Operation Sequence 

The mechanical operating sequence, as a car passes over the 
weigh rail, is as follows: 

A downward deflection o.f the rail section above the slot 
produces a corresponding displacement of the primary lever. 

The primary lever pivots on bearing Y, causing an upward 
movement of the master adjustment screw on the end of the 
primary lever. 

The secondary lever pivots on bearing x, producing a downward 
movement of the four individual adjustment screws. 

The downward movement of the individual adjustment screws 
closes the corresponding electrical contacts. 

1.2.2 Contacts 

Four contacts are provided (liqht, medium, heavy, and extra 
heavy). The individual adjustment screws and electrical 
contacts are adjusted so that a liqht weiqht car will close 
only the light contact. A medium weight car will close 
both the light and medium contacts. A car in the heavy weiqht 
class will close the light, medium, and heavy contacts. 
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And finally, an extra heavy car will close all four contacts. 

The spring installed between the secondary lever and the 
mounting bracket prevents lost motion in the lever system 
and insures the primary lever is always in contact with the 
upper surface of the slot. 
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SECTION II 

INSTALLATION 

The list of general instructions below should be followed in 
the installation of a weigh rail. The detailed instructions 
for installing a weigh rail have been illustrated in Dwa. 
F452002-Sh. 06 or Sh. 22. 

2.1 GENERAL INSTRUCTIONS 

1. The weigh rail must be located on a concrete foundation or 
a well tamped road bed. The concrete base is preferred. 

2. ~he weigh rail must be placed on top quality ties. 

3. The center of the weigh rail must be accurately placed 
over the center of a sixteen inch space between the middle 
tie plates. 

4. The track gage should be widened about one quarter to one 
half inch in the vicinity of the weigh rail and a guard 
rail (straight section not less than six feet in length) 
should be installed inside the opposite rail. 

s. The weigh rail must be located in a straight section of 
track, preferably at least twenty-five feet from a track 
curvature. 

6. The weigh rail must be located on an even grade. Best 
performance results when vertical curves are absent for 
a distance of twenty-five feet from either end of the 
weigh rail. 

7. The weigh rail must be level with adjoining rails. 

8. Joining rails should be equipped with anti-creepers to 
prevent unnecessary end load on the weiqh rail. 
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SECTION III 

ADJUSTMENT 

3.1 CONTACTS 

The method of setting contacts by use of a shim qaqe is 
illustrated in figure 2. The shim is inserted between the 
base of the adjusting screw and top of the upper curved 
contact spring. 

ALUMINUM 
CASTING 
. \ 

INDIVIDUAL 

ADJUSTMENT~. 
SCREW 

NYLON · 

/ SHIM -

a=i~=====- CONTACT 

L M 

==---------- INSULATION ~~-

=~r:~ - CONTACTS SPRINGS X.H. 

Fiqure 2. Method of Settinq Contacts 

NOTE 

Never insert the shim between contacts. 
Contacts should never be adjusted when 
a car wheel is positioned on the weigh 
rail. 

H 

In addition to the standard contact setting instructions 
listed below, each individual application drawinq includes 
a detailed adjustment procedure. 

Shim gage utilized in setting contacts should be similar to 
"Lufkin Thickness Gage #126T". A small one-quarter inch 
open end wrench should be used for individual screw adjustment. 

3.1.1 Standard Contact Settinqs 

To determine circuit continuity in the followinq adjustments, 
an analyzer such as an ohmmeter, buzzer (or liqht) and battery 
should be used. 

Light Weight (L) - 14 to 35 Ton Car Loads 

Connect analyzer between the white (common) and green (light 
weight) wire leads in the junction box. Insert .015" shim 
gage between the "L" adjustment screw and the long contact 
spring (see figure 2). 
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Place the shim flush against the adjustment screw head. With 
the shim inserted correctly, turn the "L" adjustment screw 
until the circuit is just completed. 

Medium Weight (M) - 35 to 52 Ton Car Loads 

Connect analyzer between the white and black (medium weiaht) 
wire leads in the junction box. Insert .040" shim aaqe 
between the "M" adjustment screw and the loner contact sprinq. 
Turn the "M" adjustment screw to just make the circuit. 

Heavy Weight (H) - 52 to 110 Ton Car Loads 

Connect analyzer between the white and red (heavy weiaht) wire 
leads in the junction box. Insert .060" shim gaqe between 
the "H" adjustment screw and the long contact spring. Turn 
the "H" adjustment screw to just make the circuit. 

Extra Heavy Weight (XH) - 110 Ton and Up Car Loads 

Connect analyzer between the white and blue (extra heavy 
weight) wire leads in the junction box. Insert .135" shim 
gage between the "XH" adjustment screw and the long contact 
spring. Turn the "XH" adjustment screw to just make the 
circuit. 

3.1.2 Five Weight Catagories 

The Type IV Weigh Rail when shipped from the factory is 
preadjusted for the standard four weiqht setup. In those 
installations using a five weiqht system, the followina 
procedure is to be followed. 

The Automatic Light indicator (0-24 tons) is derived from 
track occupancy.· The weigh rail provides the four remaininq 
weight indications. The settings are different than for the 
standard four weight system. 

Shown in Fiqure 3 is a araph illustratina the relationship 
between the contact gap settina versus the qross car weiqht. 

Light Weight (L) 24 to 35 Ton Car Loads 

Connect analyzer between the white (common) and green {liaht 
weight) wire leads in the junction box. Insert .029" shim 
gage between the "L" adjustment screw and the long contact 
spring (see figure 2). Place the shim flush aqainst the 
adjustment screw head. With the shim inserted correctly, 
turn the "L" adjustment screw until the circuit is just 
completed. 
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UNION SWITCH & SIGNAL ffi 
Medium Weight (M) - 35 to 55 Ton Car Loads 

Connect analyzer between the white and black (medium weiqht) 
wire leads in the junction box. Insert • 043'' shim qaqe between 
the "M" adjustment screw and the long contact sprinq. Turn 
the "M" adjustment screw to just make the circuit. 

Heavy Weight (H) - 55 to 90 Ton Car Loads 

Connect analyzer between the white and red (heavy weiqht} wire 
leads in the junction box. Insert .068" shim qaqe between 
the "H" adjustment screw and the long contact sprinq. Turn 
the "H" adjustment screw -to just make the circuit. 

Extra Heavy Weight (XH} - 90 Ton and Up Car Loads 

Connect analyzer between the white and blue (extra heavy 
weight) wire leads in the junction box. Insert .110" shim qage 
between the "XH" adjustment screw and the long contact sprinq. 
Turn the "XH" adjustment screw to just make the circuit. 

3.1.3 Master Adjustment Screw 

Under normal conditions the master adjustment screw (see Dwq. 
F451059-Sh. 02), which is set at the factory, need not be 
adjusted. Should there be any difficultv in obtaininq desired 
settings of the individual adjustment screws due to extreme 
wear of component parts, rail set, etc., a moderate chanqe 
in the master adjustment screw setting will return the 
individual adjustment screws to their oriqinal settinqs. 

Any alteration of the master adjustment screw settinq will 
effect all four individual screw settinqs. A clockwise 
rotation of the master.adjustment screw will cause a narrowina 
(closing) of individual screw contacts while a counter­
clockwise rotation will cause a wideninq (openinq) of 
individual contacts. 

A small 7/16" open end wrench should be used for master 
screw adjustments. 

3.1.4 External Parts 

Weigh rail side plate bolts should be checked periodically 
(refer to Dwg. F451059-Sh. 02). These bolts should be tiqht 
to prevent entrance of foreign matter into the operating 
mechanism. · 

The controller box cover should be held tiqhtly in place 
insuring compression of the internal qasket. 
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SECTION IV 

LUBRICATION 

Periodic lubrication of the weigh rail is essential to proner 
operation. The weigh rail should be lubricated (at least 
once a year), dependinq upon amount of service. The weiqh 
rail need not be removed from the track for lubrication. To 
prevent damage to components, exercise care in following 
the disassembly procedure outlined below. 

4.1 WEIGH RAIL DISASSEMBLY (REFER TO.DWG. F451059-SH. 02) 

1. Place the heater switch, at the junction box, to the 
OFF position. 

2. Remove the ramp (item 3, Dwg. F452002-SH. 06 or Sh. 22). 

3. Clean both sides of the rail section above and around 
the side plates, removing all dirt, grease and corrosion. 
Clean the side plates, the top of the rail, etc., to 
prevent foreign matter from enterinq the mechanism during 
disassembly. 

4. Remove the controller box cover (item 4, Dwg. F451059-Sh. 2). 

5. Measure and record contact gaps (L, M, H, and XH). The 
contact settings will be checked (and may be duplicated 
if necessary) before the rail is returned to service. 

6. Replace the controller box cover. 

7. Remove the bolts and washers (items 21 and 24) holdinq 
the back plate (item 3) to the rail section. 

8. Remove the back plate. 

9. Remove the muslin bag (item 22), containinq VPI crystals 
from the slot. If necessary refill with two ounces of 
crystals, Specification M-7 450-1. (See specification 
tabulation in "Lubricant Specification" Section). 

10. Remove the bolts and washers (item 21 and 24) holding 
front plate (item 2) to the rail section. 

4.2 WEIGH RAIL LUBRICATION 

1. The following materials are required for proper 
lubrication of the weigh rail. 

a. Two (2) a-rings, UJ67134 (17" inner diameter x .139" 
cross-section). 
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b. 0-ring Grease, UJ41593, Specification M-7680-2.* 

c. No-Rust Grease #1, UA41229.* 

d. Instrument Oil UA41099 or liqhtweight hiqh grade 
non-gumming machine oil. · 

e. VPI (vapor phase inhibitor) crystals, UA41087, 
Specification M-7450-1.* 

2. The procedure for lubricating the weigh rail is as 
follows: 

a. Remov~ and discard side plate 0-rinqs (item 28). 

b. Using mineral spirits, remove all corrosive material 
from the o-ring grooves, the interior side plate 
surface and mating rail section surface and the slot. 
Wipe dry with a clean lintless cloth. 

c. Apply liberal amounts of o-ring lubricant (UJ41593) 
to the new 0-ring (UJ67134) and 0-ring grooves, 
then install new 0-rings into the grooves. 

d. Coat the side plates with grease (UA41229). 

e. Apply a few drops of instrument oil (UA41099) to 
primary lever bearinq Y (see fiqure 1). 

4.3 WEIGH RAIL ASSEMBLY (REFER TO DW~. F451059-SH. 02) 

1. Replace back plate (item 3), bolts and washers. 

2. Replace muslin bag containing VPI crvstals in the space 
between the end of the slot and retaining bracket 
(item 13-). 

3. Using the dowel pin as a guide, replace the front 
side plate. 

4. Replace the front plate, bolts and washers. 

5. Remove controller box cover and carefully clean 
contacts with a relay contact file or fine emery cloth. 

6. Readjust contacts to agree with oriqinal settings if 
necessary. (See "Adjustments", A. Contacts). 

7. Replace the ramp. 

* Specific information covering the above lubricants toqether 
with approved eources of supply are listed in "Lubricant 
Specifications" section following. 
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SECTION V 

LUBRICANT SPECIFICATIONS 

5.1 SPECIFICATION NO. M-7680-2 (UJ41593) - NO. 2 SILICONE 
GREASE 

1. This grease must conform to MIL-L-4343A. 

2. This grease can be obtained from either u.s.&s. by 
ordering the above commodity nun:iJJer or from: 

Manufacturer: 
Trade Name: 

Dow Corning Corporation 
No. 55 Pneumatic Grease 

3. A satisfactory source of supply for this grease in 
Canada is: 

Manufacturer: 

Trade Name: 

Dow Corning Silicone,LTD. 
Toronto, Canada 
No. 55 Pneumatic Grease 

5.2 SPECIFICATION UA41229, RUST PREVENTIVE GREASE 

1. This grease can be obtained from either u.s.&s. by 
ordering the above commodity number or from: 

Manufacturer: 

Trade Name: 

Gulf Oil Corporation, Gulf Bldq. 
Pittsburqh, Pennsylvania 
Gulf No-Rust, No. 3 

2. This grease is not stocked in Canada and must be 
obtained as indicated above. 

5.3 SPECIFICATION M-7611-01 (UA41099), INSTRUMENT OIL 

1. The above oil must conform to the followinq 
specifications. 

a. General Composition - This specification covers 
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b. Properties - The oil shall have the following 
typical characteristics: 

Gravity, A.P.I 
Viscosity, Centistokes 

at 320F 
at l00°F 

Viscosity SUV at l00°F, 

21.6 

270 
28 

132 
seconds 

Flash, °F 
Pour Point, °F 
Color, ASTM, Union 
Neutralization Value 

405 
-40 
1.0 

ASTM D974, Total Acid No. .01 

2.- This oil can be obtained either from u.s.&s. by orderinq 
the above commodity number or from: 

Manufacturer: 

Trade Name: 

Gulf Oil Corporation, ~ulf Bldq. 
Pittsburqh, Pa. 
Gulf Special Instrument Oil 

3. This oil is not stocked in Canada and must be obtained 
as indicated above. 

5.4 SPECIFICATION NO. M-7450-01 (UA41097), VPI CRYSTALS 

1. These crystals may be obtained from u.s.&s. by orderinq 
the above commodity number or from: 

Manufacturer: 
Trade Name: 

Shell Oil Company 
VPI Crystals No. 260 

2. A satisfactory source of supply for these crystals 
in Canada is: 

Manufacturer: 

Trade Name: 

Shell Oil Company, Toronto, 
Canada 
VPI Crystals, No. 260 
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SECTION VI 

GENERAL MAINTENANCE INSTRUCTIONS 

6.1 WEIGH RAIL 

1. The rail mounting (in track) should be checked 
periodically. The center gap of 16 inches must be 
maintained. The weigh rail should be held tightly 
to the ties and foundation so that there is no 
"pumping". Side pla.te bolts s~ould be tight. 

6.2 CONTACTS 

1.· Contacts should be cleaned and settings checked at least 
every sixty days. 

6. 3 HEATER 

1. The heater should be turned on at temperatures of 40°F 
or lower. During freezing weather conditions the 
heater should be operated continuously. 

2. The application of external heat such as a torch 

5793, p. 14 

to the weigh rail or controller box is not recommended. 
Application of external heat hastens the loss of 
lubricant and in extreme cases can damage internal 
wiring. 



UNION SWITCH & SIGNAL ffi 

APPENDICES 
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Atlanta 
2409 Treelodge Parkway 
Atlanta, GA 30338 
(404) 399-3577 

Chicago 
216 Lancaster Lane 
Bolingbrook, IL 60439 
(312) 759-3577 

Huntington, WV 
6122 Gideon Road 
Huntington, WV 25705 
(304) 736-2629 

Jacksonville 
P.O. Box 8609 
Jacksonville, FL 32211 
(904) 724-2607 

UNION SWITCH & SIGNAL DIVISION 
AMERICAN STANDARD INC. I SWISSVALE, PA 15218 

Sales Offices 

Montreal 
1115 Dorchester Blvd. 
Suite 1003 
Montreal, PO, Canada H3B2J2 
(514) 866-3677 

New York 
40 W. 40th St., Rm. 1105 
New York, NY 10018 
(212) 840-5438 

Omaha 
16326 Oak Circle 
Omaha, NE 68130 
(402) 334-1516 

Phlladelphla 
Honeywell Center 
111 Presidential Blvd. 
Suite 206 
Bala Cynwyd, PA 19004 
(215) 667-7072 

Pittsburgh 
1789 Braddock Avenue 
Pittsburgh, PA 15218 
(412) 273-4300 

Mall all orders to: 
Order Entry Department 

Union Switch & Signal Division 
American Standard Inc 
Swissvale, PA 15218 

Roanoke 
4718 Hickory Hill Drive 
Salem, VA 24153 
(703) 989-8400 

San Francisco 
903 Sneath Lane, Suite 230 
San Bruno, CA 94066 
(415)588-6788/588-6789 

St. Louis 
500 Northwest Plaza 
Box 1267 
St. Ann, MO 63074 
(314) 291-7400 

St. Paul 
402 McColl Building 
5th and Jackson 
St. Paul, MN 55101 
(612) 222-7562 
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