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I. GENERAL 

This Service Manual describes the assemblies for the HC-100 
Signal Units and provides information for light unit alignment 
and maintenance. Complete parts list for the Signal Units is 
shown in Figure 5-1. 

The Style HC-100 Signal Unit supersedes the Style HC-81 Signal 
Unit. The HC-100 light unit assembl~ is completely inter
changeable with the earlier cast iron combined junction box 
crossarm used with the HC-81. The HC-100 is furnished with an 
attached adapter for mounting to the XA-120 crossarm and to 
crossarms of other manufacturers. The unit may be used with 
the earlier HC-100 aluminum crossarm by discarding this adapter. 
See Service Manuals 6047 and 6048. 

The horizontal lamp receptacle bracket as shown in Figure 5-1 
has been superseded by a vertical type bracket which is 
completely interchangeable. Alignment procedures are the same 
for both type brackets as outlined under "Maintenance". 

II. DESCRIPTION 

The HC-100 Signal Unit assemblies offer two arrangements: 
4-light units (back to back) on one crossarm, or 2-light units 
on one crossarm. 

Light units are designed with a built-in means for alignment 
with the use of a sighter tube. Alignment procedures are 
outlined under "HC-100 Signal Unit Alignment" and "Maintenance", 

HC-100 light units can be mounted to crossarms of other.manu
facturers with l~" pipe thread adapters furnished. See Figure 5-lE. 

The roundel guard with hood, or phankill unit are adaptable 
to the HC-100 light unit when required. See Figure 5-lB and 
5-lc. 

III. HC-100 SIGNAL UNIT ALIGNMENT 

The HC-100 Signal Units have been designed for alignment by 
one man. When aligning the light units and aluminum combined 
junction box crossarm (see Service Manuals 6047 and 6048}, use 
the following order of procedure: 

1. Make certain that the ball-socket adjustment at both ends 
of the crossarm are clamped in the mid-position of its 
adjustment, then attach the light unit to the adaptor, 

2. On 4-LIGHT UNIT CROSSARMS, rotate the tee fittings on the 
end of the crossarm until both light units are aligned as 
closely as possible to the desired alignment, then tighten 
the set screw to hold the tee in place on the arm. 
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3. On 2-LIGHT UNIT CROSSARMS, rotate the elbow fitting on the 
crossarm until the light unit is roughly in alignment, 
then tighten the set screw to hold the elbow in place. 
For angles from 10° to 30°, hood and background must be 
temporarily removed for alignment. 

4. After the light units are mounted in position, attach 
the background and hood to the signal door of each unit 
as shown in Figure 5-lA. 

Factory setting of the lamp socket has aligned the light beam 
on the axis of the signal. To make the final alignment, 
proceed as follows: 

5. Open the signal unit door and firmly insert the sighter 
tube into the tapered socket near the bottom of the signal 
case with the sighting tube arm positioned downward as 
shown in Figure 5-lD. 

6. Loosen the locking screws on the clamp holding the ball
socket adjustment sufficiently that the signal unit can 
just be moved in the ball socket. 

7. Standing behind the signal unit, grasp the sides of the 
signal case with both hands and look through the sighting 
tube, moving the signal case slowly until the cross hairs 
of the sighter are aligned on the desired location on the 
highway in advance of the signal. 

8. Tighten the locking on this adjustment and recheck the 
signal alignment before removing the sighter. If necess·ary, 
repeat alignment procedures. 

9. Close signal unit door. 

IV. MAINTENANCE 

Maintenance of HC-100 Signal Units consists of cleaning the 
lamps, the roundel, and the reflector surfaces and replacement 
of the lamp. Caution should be exercised so as not to disturb 
the position of the lamp with respect to the reflector. 

A. Lamps 

The 10-volt 18 watt lamp is generally used in Highway Crossing 
Signals. It is normal practice to operate the lamps at 10 volts 
to obtain optimum output. 

It is obvious that lamps must be replaced before the end of 
their rated life. It is.recommended that the actual "burning" 
time in service for lamps should not exceed 50% of their 
calculated "average life" for the particular voltage applied 
to them as read on the "Voltage vs Life Curve", Figure 1, of 
Service Manual 5037 entitled "Life, Installation and Replacement 
of Railway Signal Lamps". 

5893, p. 3 



Replacement at 301 to 401 of the calculated average life is more 
logical; as 51 of the lamps will fail at, or before 351 of rated average 
life. If failure of 51 of the lamps is considered the maximum permissible 
during the period between renewals, it is apparent that it is necessary to 
replace all lamps at 351 of rated life. For further information, refer to 
service Manual 5037. 

Removal of old lamps and installation of new ones in the HC-100 signal 
is the same as for earlier type signals. As the lamps are precision type, 
no change in adjustments will be necessary unless the signal has been damaged. 
Caution should be exercised to prevent misalignment of the lamp and reflector. 

If adjustment is necessary, the HC-100 signal is equipped to accept 
a sighting device (part no. Nl70622) which enables one man located at the 
signal to make and check alignment adjustments for the signal indication. 
See "HC-100 Signal Unit Alignment". 

B. Cleaning Roundel and Reflector 

Crossing signals are currently equipped with glass or plastic roundels and 
glass reflectors. Usually the glass surfaces can be cleaned with a moist cloth to 
remove the accumulation of dust, etc. and the surfaces wiped dry with a clean dry 
cloth. 

Plastic roundels require a different type of cleaning procedure. Use the 
method outlined in the following: 

1. Flush the roundel surfaces with clean water, using a chamois or soft 
cloth. 

2. To remove oil or grease, use one of the current household detergents 
with water and a clean chamois, soft cloth or sponge free of dirt, grit, 
etc. DO NOT USE ANY SOLVENT such as alcohol, gasoline, kerosene, 
carbon tetrachloride or kitchen scouring compound at any time. 

3. Rinse thoroughly with clean water. 

4. Dry the cleaned surface with a clean cloth that is devoid of grit or dirt. 

c. Damaged Signal Units 

Damaged signal units fall into one of four classifications: 

'f. Broken roundel. 

2. Broken roundel and damaged lamp receptacle. 

3. Broken roundel, damaged lamp receptacle, and cracked or broken 
reflectors. 

4. Broken case, door and other parts. 

A broken roundel can be replaced and the signal restored to service after an 
inspection shows the lamp receptacle adjustment has not been disturbed. First, 
replace the broken roundel. If the gasket has not been damaged, it may be reused. 
It is advisable, however, when replacing a roundel that has been in service for 
several years to check the old gasket carefully and replace any obviously aged or 
questionable gaskets to avoid possible leakage troubles in the future. When the 
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new roundel has been installed, prop open the door of the signal, insert the sight
ing tube into the sighter socket in the case, and check the signal unit for proper 
beam alignment on the highway approach. After the signal beam has been checked 
to agree with the sighter, close the door of the signal and observe the indication 
from the roundel. Signal units that do not produce a satisfactory alignment should 
be re-aligned as outlined under "HC-100 Signal Unit Alignment", Section m. 

Damaged lamp receptacles may not be visually evident. In instances where 
alignment has been disturbed, but the indication has not been noticeably reduced, 
it is possible to make temporary repairs by visually aligning the signal as on the 
earlier type of signal without a sighter. Changing or adjusting the lamp recep
tacle in the field is not recommended. The unit should be shopped to bring the 
alignment of sighter and light beam into agreement, otherwise the misalignment of 
the light beam will provide alignment difficulties in future. 

Cracked or broken reflectors should not be replaced in the field. Instead, 
the unit should be replaced and returned to the repair shop for replacement of 
reflector and readjustment of the lamp receptacle to assure most efficient output 
and proper alignment. 
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A broken case, door, or other parts generally result in broken reflector, mis
placement of lamp receptacle with attendant misalignment of the indication, reduc
tion in efficiency, or all of these troubles, and therefore shop repairs are required. 

D. Shop Repair and Adjustment for the HC-100 Signal Unit 

The signal unit should be returned to the repair shop for replacement of 
damaged or broken parts. Then socket readjustment and beam alignment, 
with the sighter, should be made i~ a suitable dark room. 

I. Test Equipment: Test equipment required for adjusting crossing signal 
units is as follows: 

a. A suitable ~djustable 
test stand for support
ing the signal unit 
firmly in position. 
This should be an 
aluminum crossarm 
which has a ball and 
socket type of adjust
ment. This arrange
ment provides si
multaneous horizontal 
and vertical adjust
ments in one operation. 
It is convenient to have 
the crossarm rotate on 
its axis so the unit can 
be swung upward for 
the soldering operation 
required on the lamp 
receptacle. An ar
rangement of this kind 
is shown in Figure 4-1. 

POSITION FOR SOLDERING 

MOUNTING :~:::NTAL LA\MP_,_EPTA

1

CLE 

OR CROSS-ARM 

""" I - 1' ·- I ,- -..,-J ...... _,, 

/t 
POSITION FOR 
ADJUSTMENT OF 
LAMP RECEPTACLE 

.. 

.. 

.. 

Figure 4-.1. Signal Positions 
on Test Stand 
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b. The test stand should be located 
50 feet from a vertical flat white 
screen. 

c. On the flat white screen, locate 
a beam target at the same height 
as the signal axis as shown in 
Figure 4-2. 

d. Place a small filament lamp at 
the location of the sighter target 
illustrated in Figure 4-2. This 
lamp may be in front of the 
screen or located behind a 1/2" 
dia. hole through the screen. 

LOCATION OF SIGHTER 

l-3/::RGE'ii:MENT 

8-11/16 

BEAM TARGET 

Figure 4-2. Location of 
Screen Targets 

e. Use a standard Precision base test lamp for setting the lamp receptacle. 

CAUTION 

As a precaution, remove the test lamp 
from the signal before soldering to pre
vent damage to the lamp. 

Check the test lamp periodically to assure of its accuracy and 
suitability as a test lamp. This can be accomplished by inserting 
the lamp in a unit which has been selected for use as a "standard" 
and is set aside and kept for the specific purpose of checking the 
test lamps and sighter alignment. 

f. Sighting tube accuracy can be checked readily by the following 
method: Mount a sighter socket (tapered) in a fixed position so 
that the sighter is aligned on a prominent object approximately 1/2 
mile away. Rotate the sighter 180° in the socket and check the new 
sighting point of the cross hairs. If the new sighting position coin
cides with the original sighting on the distant object, the sighter is 
satisfactory. If it is not satisfactory, replace the sighter with one 
which is accurate and have the defective sighter corrected before it 
is used again to adjust or to align signals. ( The long sighter 
Nl87827 is more convenient than the short sighter for adjusting 
signal units in the dark room. ) 

Ad{ustment of Lamp Socket: Mount the signal unit in the test stand 
( Y gure 4-1 ) located 50 feet from the flat white screen. Open the signal 
unit door for access to the lamp receptacle and its mounting. 

Insert the sighter in the sighter socket which is inside the signal case 
near the bottom and place the handle of the sighter in the vertical posi
tion. Then adjust the signal case on the crossarm ( or suitable test 
stand) until the cross hairs of the sighter have the lighted target lamp 
filament divided into four parts. Clamp the signal unit in this position. 

After the signal unit is ·clamped in position, proceed to the alignment 
procedure which applies to the particular type of lamp receptacle 
bracket used in the unit. 



A. Alignment Procedure for the Vertical Lamp Receptacle 

Before any adjustments are made, ensure that the insulated supports are 
tight to prevent lamp receptacle support from shifting. 

Place a standard lamp in the socket, loosen screw "A" ( and lock nut) as 
shown in Figure 4-3A. Move the bracket in or out until maximum concentration 
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of light beam is obtained; i.e., until the minimum size of image is obtained on the 
screen. This minimum image should be less than 30" in diameter at 50 feet and 
have a well defined outer edge. Also adjust the socket up and down for vertical 
beam alignment on the target. Temporarily tighten screw "A". Loosen screw "B" 
( and lock nut), adjust socket horizontally to center beam on target. Each adjust
ment effects the other, thus it may be necessary to repeat the adjustments several 
times before proper alignment is obtained. 

LAMP 

BRACKET 11 C 11 

VIEW A, HORIZONTAL POSITION 

SOLDER BRACKET 
TO SUPPORT 

SOCKET -.......--TT""--, 

I 
BRACKET"C" 

0 
,, 
\.J 

VIEW B. VERTICAL POSITION 

A 

LAMP RECEPTACLE 
SUPPORT 

LAMP RECEPTACLE 
SUPPORT 

Figure 4-3. Alignment and Soldering of Lamp Receptacle Bracket 
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After _satisfactory adjustment has been obtained, close the signal unit door 
and check the appearance of the indication on the red roundel to provide a completely 
illuminated or well filled roundel with no dark spots. If the indication is satisfac
tory, open the door and rotate the signal unit so the lamp receptacle support is in 
the horizontal position as shown in Figure 4-3A. Solder bracket "C" securely to 
the lamp receptacle support as shown in Figure 4-3B. 

After the socket has been soldered, check the light beam again with the sighter 
· tube to ensure that the adjustment has not been altered during the soldering operation. 
If the alignment has changed, unsolder the bracket and realign the light beam to agree 
with the sighter. Resolder the bracket and then check the alignment again. 

B. Alignment Procedure for the Horizontal Lamp Receptacle 

Place a standard lamp in the socket, loosen the screw holding the socket, 
rotate the socket so that lamp filament is horizontal, then move the socket in and 
out until the maximum concentration of light beam is obtained; i.e., until the mini
mum size of image .is obtained on the screen. This minimum image should be less 
than 30" in diameter at 50 feet and have a well defined outer edge. Tighten the screw 
to hold the socket in this position. Adjust the concentrated portion of the beam to be 
centered on the beam target by shifting the lamp receptacle supports on the insulated 
support, then tighten the supports, checking that the light beam remains on the 
beam target. Do not bend any portion of the lamp receptacle support arms. Check 
the alignment of the sighter on the filament of the target lamp. If satisfactory, 
close the signal door to check the appearance of the indication on the red roundel to 
provide a completely illuminated or well filled roundel with no dark spots. 

Open the signal unit door, remove 
the test lamp and swing the unit up to the 
position shown in dotted lines in Figure 
4-1. Before starting to solder the lamp 
receptacle, place a disc of corrugated 
cardboard over the reflector to protect 
the mirror surface from solder or tools 
which may be dropped into the signal 
unit. They can be dished to help keep 
it in place. Solder the socket securely 
to its support as shown in Figure 4-4. 

After the socket has been soldered, 
check the light beam again with the sighter Figure 4_4• Soldering of 
to see that the adjustment has not been al- Lamp Socket 
tered during the soldering operation. If 
the alignment has changed, unsolder the· lamp socket and realign the light beam to 
agree with the sighter. Resolder the lamp socket and then check the alignment again. 
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V. PARTS LIST 

Following is a parts list for the HC-100 Signal Unit Assembly. 
The index numbers in this list are keyed to Figure 5-1. 

ITEM 
NO. 

1 
2 
3 
4 
5 
6 

7 
8 
9 

10 
11 
12 
13 
14 
15 
16 
17 
18 
19 
20 
21 
22 
23 
24 
25 
26 

27 

Case 
Cover 
Pin, Hinge 
Gasket 

DESCRIPTION 

Screen, Ventilator 
Screw, 5/16-18 x 1 Hex. SST. Cap 

Pin, Retaining 
Insert 
Reflector 
Clip 
Screw, #8-32 x 5/16 Fil. Stainless St. 
Terminal Block 
Screw, #10-32 x 5/8 Rd. Stainless St. 
Holder, Receptacle 
Bushing, Insulating 
Insulation 
Washer, 1/ 4 Plain St. ( Tin Pl. ) 
Lock Washer , 1/ 4 ( M ) St. ( Tin Pl. ) 
Screw, 1/4-20 x 1 Rd. Stainless St. 
Washer 
Nut 
Gasket 
Window 
Spring 
Screw, #10-32 x 1/2 Rd. Stainless St. 
Lock Washer, #10 (M) SST. 

Roundel (Red) Long Range (Plastic) 30° Spread
lite, 15° Downward Deflection 

Roundel (Red) Long Range (Plastic) 70° Spread
lite 

Roundel (Red) Long Range ( Plastic) 20° Spread
lite, 32° Downward Deflection 

Roundel (Yellow) Long Range 30° Spreadlite, 
15° Downward Deflection 

PART NO. 

M390662 
M390663 
M390715 
A750057 
M390695 
J500098-

0116 
J487093 
J792101 
J53393 
M390684 
J522156 
Ml81832 
J525263 
N435909 
M390711 
M390710 
J47501 
J47775 
J525264 
J47818 
M29103 
M390675 
M390679 
M390680 
J525262 
J475121-

0109 
J530119 

J530117 

J532119 

J530120 
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ITEM 
NO. 

28 
30 
31 
32 
33 
34 
35 
36 
37 

38 
39 
40 
41 
42 
43 
44 
45 
46 
47 
48 

49 
50 

.. 
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DESCRIPTION PART NO. 

Rubber Gasket J47444 
Insulating Collar M394087 
Rubber Strip, 1-1/8 long H175117 
Strip, 1/2 Sq. Sponge Rubber M395547 
Sleeve M395555 
Pin, Cott.er SST. J48688 
Gasket M391734 
Screw, 1/2-13 x 1 Hex. Aluminum J50090 
Lock Washer, 1/2 Ex. Hard Aluminum J475133-

0002 
Screw M391735 
Screw, #:8-32 x 3/8 Rd. Stainless St. J525261 
Nut, #:8-32 Sq. St. ( Cad. Pl.) J48249 
Lock Washer J475104 
Phankill Unit N390723 
Background, 20 inch M390713 
Hood M390714 
Roundel Guard and Hood R396874 
Sighter Tube ( Short ) Nl70622 
Adaptor for Crossarm of Other Manufacturers N394846 
Lamp, 10-volt, 18-watt, s. C. B. C. Base J71463 
Lamp, 10-volt, 25-watt, S. C.B. C. Base J71574 
Lamp, 110-volt, 25-watt, s. C. B. C. Base J714054 
Screw, #:10-32 x 1/2 Rd. S. T. J525262 
Washer, #:10 ( M) SST. J475121-

0109 

" 



30 4 28 

15 16 17 18 5 19 

VIEW SHOWING VERTICAL 
POSITIONED LAMP RECEPTACLE. 

ASSEMBLE BACKGROUND 
USING PRESENT SCREWS 
AND WASHERS IN SIGNAL 
UNIT. 

HORIZONTAL LAMP 
RECEPTACLE IS 
COMPLETELY INTER -
CHANGEABLE WITH 
ITEM (14) 

27 

48 

14 

0 

VIEW SHOWING HORIZONTAL POSITIONED LAMP 
RECEPTACLE SUPERSEDED BY VERTICAL POSITIONED 
LAMP RECEPTACLE. 

49 
50 

8 

7 

Figure 5-lA. Background Figure 5-lB. Roundel Guard 
and Hood 

12 

SIGHTER SOCKET 

46 

~>(B 

36 37 

35(REMOVE TAPE BEFORE 
ASSEMBLING UNIT TO 
ADAPTER.) 

42 

ASSEMBLE PHANKILL UNIT 
USING PRESENT CLIP SCREWS 
IN SIGNAL UNIT, WITHOUT 
CLIPS. 
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Figure 5-lc. Phankill Unit 

SHORTEN SCREWS (36) TO 
PREVENT DAMAGE TO LAMP CROSSARM 
RECEPTACLE MOUNTING /. CONNECTOR 
INSIDE LAMP UNIT, OR _ 

DISTURB LAMP ADJUST/\',:{~38 

37~( -~-~ 
36 -·.... ).,/ 

-~ :=- ./ 
35......_ ~ 

VIEW SHOWING APPLICATION 
OF HC-100 SIGNAL. UNITS TO 
CROSSARMS OF SA~ETRAN. 

VIEW SHOWING ADAPTER 
FOR APPLICATION OF 
HC-100 SIGNAL UNITS 
TO CROSSARMS OF US&S 
AND OTHER ~.NUFACTURERS. 

Figure 5-lD. Sighter Tube Figure 5-lE. Adapters 

Figure 5-1. HC-100 Signal Unit Assembly 
Parts Location Diagram 
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