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D.C. SWITCH INDICATORS CA TA LOG PLA 'I'ES SERVICE SPECIFICATION 
G-285, G-286, G-287 

Number 3444 

Dare December 22, 1941 

.... ll.~ .. Shcets 

This service specification provides infcrmation for the 

repair and adjustment of D.C. switch indicators covered cy Cata
log Plates G-285, G-286 and G-287, semaphore or disc type. For 
other types of D.C. switch ind1cators shown on Catalog Plate 
G-288, see Service Specification #2635. 

1. POLE FACES 
A. Should be flat s.nd ·11e as nearly as practicable in 

the same plane. 
B. If the rust protective coating bas been removed, it 

is recommended that Unicn Pole Face Treatment per Instruction 
Pamphlet U-5038 be used, being careful that the stop pins and 
armature where it comes in contact with the stop pins are kept 

free sf this treatment. 
2 I'I.J..GNET COILS 

A. Should have the coil leads dressed neatly along the 

coils. 
B. The flexible tubing over the coil leads should be as

sembled to extend appreciably through the openings in the metal 
mechanism bracket and serve as protection against breakdown te

tween the leads and the bracket. 

3 . BACKSTRAP 
~. The lower surface of the backstrap should bear evenly 

on the ends of the cores. 
B. The plating should be removed from the surface of t>e 

backstrap where it comes in contact with the cores. 
~ C. The contacting surfaces of the backstrap and the 1::r. ·:s 

of the cores should be clean and bright, free of all foreig~ 
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materials, and should be in. the same plane so as to make full. 
area of contact. They may be oiled slightly to prevent rusting. 

D. The backstrap fastening screws should be drawn down 
tightly to the indicator shaft bearing bracket. 
4. ARMA'l'URE 

A. End play 0.010" to 0.020 11 

Adjust to obtain this end play, if necessary, by counter
boring the pivot lugs on the bracket to reduce the end play or i:y 

trimming the ends of the armature bar at the pivot holes to in
crease the end play. Care should be taken that the counterbored 
surfaces are perpendicular to the axis of the pivot screw tapped 
holes and that the ends of the armature bar at the pivot holes are 
perpendicular to the axis of the piirot holes. Check should be 
made to insure that the end of the pivot screw does not strike the 
bottom of the hole in the armature bar. 
5. ARMATURE AIR GAP 

A. 0. 023 :t parallel for indicators without contacts or for 
indicators having only one back contact. 

B. 0.015" parallel for indicators having only one front 
contact or two back contacts or two front and two back contacts. 
NOTE: Some indicators have be.en furnished with 0.040" air gap 
and no armature contacts or with 0.027" air gap and one front con
tact. 

C. The values given above are the nominal physical air gap 
values and represent the actual physical thickness of the spacer 
to be used for making the adjustment or measurement. 

D. The physical air gap may vary slightly at different 
points of the pole face area but should not be more than 0.002'' 

less than the nominal value, that is, a nominal O. 023" air gap 
setting may result in some point being 0.021" minimum. 
6 • ARMATURE PIVOT SCREWS 

A. The pivot screws should fit snugly in the holes tapped 
in the bracket. 

·B. Turning the pivot screws through a full revolution 
should not cause friction or binding in the bearing at any point. 
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c. Pivot screws should be screwed up tightly against the 

finished surface of the bracket lug, and the head of the pivot 

screw should rest evenly upon this finished surface. 
D. Side play between the armature bracket and the pivot 

should be almost imperceptible. 
E. Pivot screws and. pivot holes in the arma.ture bar should 

be kept clean and free of all dirt or other contaminating material. 
7. FACE PLATE 

A. In order that the white enameled face plate will be 
held securely in place so that it cannot move and cause binding 

of the blade shaft trunnion, the face plate should be riveted to 
the cast iron front plate, in at le·ast two places along its edge 

and on opposite sides, with the holes for the shaft and the mount
ing studs lined up so that they coincide. (This has been ma.nu

facturing practice since July, 1942.) 
B. New indicators furnished since 1942 use 0.067" (#51 

Drill Size) holes in the face plate and front plate for rivets, 
Pc. 54928, The head of the rivet should be on the face plate 

side and the riveting should be done on the back of the cast iron 
front plate. Care should be exercised not to damage the white 

enameled face plate during riveting and that the rivets are lo
cated so that the rivet heads clear the glass holder when the 

mechanism ls assembled in the case. 

8. SEMAPHORE OR DISC 
A. Blade and shaft complete for 0-60 degree lower quadrant 

semaphore indicators are adjusted at the factory so that, with the 

crank (and, if used, the adjustable counterweight) removed from 
the shaft, the blade will freely assume a horizontal position. 

This is accomplished by filling the hole in the washer on the 
counterweight end of the blade with just enough solder to balance 

the blade horizontal. It is suggested that this be checked dur
ing shop overhaul and adj_ustment made if necessary. Other types 

of semaphore indicators and the disc indicators have an adjustable 

counterweight on the shaft and do not require balancing of the 

blade prior to assembly in the mechanism. 
B, The slot in the end ')f the armature bar and the slot in 

the crank on the shaft should be lined up so that the slots are 
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directly opposite each other. This is accomplished by moving 
the crank lengthwise on the shaft. The link connecting these·r 
two parts should be perfectly free in all positions so that it 
is not possible to stick the indicator in any position. 

c. The pins connecting the link to the armature bar c.nd 
to the crank on the indicator shaft should be perfectly free to 
rotate. 

It is recomn:ended that on older indicators having pins 
of the type that are made of wire and having both ends bent at an 
angle, these wire pins be replaced with a new pin, Pc. 62827, hav
ing a head on one end and split on the other end and having a 
washer, Pc. 138309, applied at the split end. These split pins 
should be opened to a 45 degree angle and have 1/64" minimum end 
play and be free to rotate in position without binding after the 
split end of the pin has been spread. The holes for these pins 
should be reamed to 0.0670" (#51 Drill Size). 

D. Indicators in service should have the set screws in 
the crank and counterweight on the indicator shaft set tightly 
in place. 

It has been found from experience that set screws fur
nished with a pointed end do not permit engagement of sufficient 
threads on the screw with the tapped hole in the crank or counter
weight and that the threads of the tapped holes may be stripped 
when the set screws are tightened in place. It has been the 
practice on new indicators to use set screws having flat ends and 
it is recommended that on indicators in service the set screws 
having pointed ends have the point filed off to obtain full thread 
engagement between the screw and the tapped hole in the crank or 
counterweight and the condition of the threads of the tapped holes 
be checked to insure that the set screws can be tightened to se
curely hold the crank or counterweight in place on the shaft. 

Repaired indicators should have the crank and counter
weight set screws set tightly in place after adjustment for P.roper 
strok~·and calibration and should then be soldered securely in 

place or be pinned to the shaft as shown in Figure 1 to agree with 
design furnished since 1942. 

.... 
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SEC.BB 

E. Shaft 

0.0405" HOLE (•50 DRILL SIZE! FOR 
PIN PC. 40018-10301 SH. 41 AF'TER 
ADJUSTING CRANK ANO COUNTERWEIGHT. 

FIGURE 1 

1. End play - 0.010" to 0.020" 

Adjustment to obtain this end play may be ac
com~lished by counterboring the pivot lug on the bracket to reduce 
the end play or by trimming the end of the shaft to increase the 
end play. Care should be taken to insure that the end of the 
pivot screw does not strike the bottom of the pivot hole in the 
shaft. 

. 2. The trunnion end of the shaft should be kept clean 
and there should be no paint on the trunnion or on the blade or 
disc arm within 1/8" radius from the trunnion. 

F. Clearance between the semaphore blade or disc and the 
face plate should be 1/16" minimum for all positions. 

9. PIVOT POST 

A. The pivot post-which is the bearing for the front or 
trunnion end of the blade shaft should be free of paint within 
1/8" radius from the bearing hole~ 

B, The bearing hole should be reamed O . 06 55" . 

c. Previous to July, 1942, the blades were attached to 

shaft end by peening over the shoulder on the shaft·, the blade 

the 
and 
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shaft prick-punched and the blade soldered to the shaft. The 

hole in the front plate and in the face plate through which the 
shaft projected was 3/8" diameter. Clearance between the shaft 
and the sides of the holes in the front plate and face plate 
should be 3/32" minimum on indicators furnished previous to July, 
1942. 

Since July, 1942, a collar has been applied to the 
blade end of the shaft and the blade attached to the shaft by 
riveting to the collar in addition to peening, prick-punching and 
soldering. With the addition of the collar to the shaft, the hole 
in the front plate and in the· face plate was made 5/8" diameter 
and later increased to 3/4" diameter. With the larger hole and 
the collar on the shaft the clearance between the collar and the 
sides of the hole in the front plate and in the face plate should 
be 1/32" to 3/32 ". .. .. 

D. With the bearing hole lined up to provide the proper 
clearance between the shaft or collar on the shaft·ar.d the hole 
in the front plate and in the face plate, the screw used for 
holding the post in place should be tightened securely. 

E. During manufacture the post is doweled to the face plate 
and the front plate after the adjustment per paragraph Dis made. 
If the pivot post is disturbed for any reason, a dowel should 
again be applied after adjusting the shaft bearing hole and 
tightening securely the screw used for holding the post in place. 
10. CONTACT ADJUSTMENT 

Before adjusting contacts, all silver tips should be cleaned 
and made as smooth as possible, and fastenings made secure so as 
to prevent any shifting in service. 

The fixed front and/or back contacts should be adjusted so 
that they are as nearly as possible in line. 

A. Front Contact Adjustment: Apply energy to the magnets 
to hold the armature securely in place with an 0.031 01 to 0.033" 

spacer under the stop pins. With the armature held in this posi
tion·the movable front contact springs should be adjusted so that 
the tips are in line with the fixed contacts and light is barely 
perceptible through the front contacts. With the spacer removed 
all contacts should have as nearly as possible a simultaneous 
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make of contact and uniform compression and slide of approximately 

1/32", and they should make contact at the center of the contact 

posts. The front contact opening when the coils are deenergized 

should be not less then o.osolf. 
B. Back Contact Adjustment 

1. Indicators with two back contacts should have the 
mcvable back contacts adjusted so that the tips are in line with 

the fixed contacts and make simultaneously with their respective 

fixed back contacts with appreciable slide ( 1/64" or more). With 

the armature in the deenergized p0sition the movable back contacts 

should make contact at the center of the fixed back contact and 

the semaphore should be horizontal or the disc fully visible. 

With front contacts just made the back contact 
opening should be not less than ,) . 02 0". 

W~ere no front contacts are used the back contact 

opening with armature energized to full stroke should be not less 

than O. 05:J". 

2. Indicators having only one knife-edge type back 

contact 2:>1uld ha-1e the contac·t tips adjusted so that they are in 

line with tl:le fixed back contact 1.nd the contact spring adjusted 

sc that th? , , ',tP.ct-, opening is net less than 0.050", with the 

ar~ature ener€lze ! tc rull str9ke. 

W -~ th the back stop screw in the top bracket adjusted 

to provide proper stroke of the semaphore or disc, and with the 

armature in the deenergized p,·s 1 t ion, the contact edge should not 

be less tt1an 1/16" from the end of the silver tip on the spring, 

and the cpening between the contact spring and its stop should be 

at least 0.020". 

11. MECHANISM CALIBRATION (before assembly to case) 

A. Drop-a.way and pick-up values for new indicators should 

be in accordance with the values given in the following tables. 

B. When calibrating readjusted and repaired indicators 

which have been in service, it may be found difficult in some cases 

to meet the calibration values for new indicators and also obtain 

proper "contact pressure. For such cases a tolerance of approxi

mately l~ increase for pick-up and l~ decrease for drop-away 
values shown is permissible. 
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C • Drop-away 
-~ 

An initial charge equal to four times the direct pick-

up value should be.applied to the coils and the energy gradually 
reduced until the armature drops away so that the semaphore or 

. . 
disc assumes the full normally deenergized position and back con-
tacts, if used, are closed. This is the drop-away value and 
should not be less than the value specified. 

D. Direct Pick-Up and Full Stroke 
Immediately after taking drop-away calibration the en

ergy should be reduced to zero, the circuit opened for one second, 
and energy again applied in the same direction and gradually in
creased until the armature picks up and goes to full stroke against 
the stop-pins. This is the pick-up value and should not be greater 

than the value specified. 
12. INDICATOR COMPLETE WITH CASE 

A. The glass of the indicator case snould be clean and free 
from paint, dirt or cracks. 

B. A careful inspection should be made to be sure that all 

chips and dirt are removed from the case. 
c. The indicator should be carefully inspected to insure 

ample clearance between all current carrying parts and ground. 
Special care should be taken with flexible leads to see that they . 
are dressed properly to give ample clearance from the indicator 
case. 

D. With the indicator mechanism assembled in the case and 
the cover yoke in place the nuts on the mechanism mounting studs 
should be drawn down tight on the yoke, after which a check should 
be made to see that end play and free movement of armature and 

shaft have not been disturbed. 
E. Check should be made that the under side of the cover 

yoke clears the mechanism spacer plate (between top and bottom 
brackets) by at least'l/8" with the nuts on the mounting studs 

drawn up tight. If at least 1/8" clearance does not exist the 

under ~ide of the cover yoke should be filed away sufficiently to 

provide this clearance. 
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case cover in place and the cover hasp nut 

place on the yoke stud, the mechanism should 

to insure that the mechanism operates freely 

and meets the calibration values originally obtained outside the 

case. 
G. Indlcators in service should be inspected periodically 

to insure that they are operating freely, and that there are no 
wires, tags or other material in the case so located as to inter

. fere with the free movement of the armature or semaphore or disc. 
Indicators in service should also be calibrated at reg

ular intervals to see that they meet the calibration values giv~n 
in the tables under "Service Values". Indicators which do not 

meet the "Service Values" calibration should be removed from ser

vice for overhaul. 
TABLE I 

For indicators with 0.023" air gap, no front and no back contacts 

or one back contact. 
For ind1cators with 0.015" air gap, one front contact or two back 

contacts or two front and two back contacts. 

Ohms 
per New Values Service Field Values 

Pair Drop-AwaI D.P :u. Drop-Awa I D.P .U. 
Coils Amps. Volts Amps. Vo'lts Amps. Volts Amps. Volts 

4 0 .026 0.104 0 .116 0.465 0.0174 0.07 0.139 0.55 
15 0.015 0 .225 0.066 0.99 0.0100 0.15 0.079 1.18 
35 0.0099 0.347 0.0440 1.54 0.0066 0.23 C.053 1.85 
50 0:0077 0.385 0. 0356 1. 78 0.0051 0.255 0.0427 2. 135 

100 0.0069 0.690 0.031 3.10 0.0046 0.460 0. 0372 3. 72 
150 0.00425 0.64 0.019 2 .85 o~ 002a 0.420 0 .0228 3.42 
200 0.0046 0. 92 0. 0205 4.10 0 .0031 0.620 0 .0246 4. 92 
250 o. 0037. 0. 93 0. 0165 4 .13 o. 0025 0.625 0.0198 4.95 

400 0.00281 1.12 0 .0125 5.00 0.0019 0.760 0.0150 6.00 
500 0. 00245 1.22 0.0109 5.45 0. 00165 0. 835 o. 0131 6.55 
670 0. 00226 1.51 0.0100 6.70 0.0015 1.010 0 .0120 8.04 
690 0 .00216 1.49 0.0096 6.63 0.00145 1.000 0.0115 7.94 

750 0. 00208 1.56 0.0093 6.96 0.0014 1.05 0. 0112 BAO 
800 0. 00234 1.87 0.0104 8.32 0.00157 1.26 0. 0125 10.00 

1000 0.00186 1.86 0.0083 8 .30 0. 00125 1.25 0.0100 10.00 
2000 . ·O. 0013 2 .. 60 0.0060 12 00 0.00087 1.74 0.0072 14 .40 
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TABLE II 
For indicators with 0.040" air gap and no contacts. 
For indicators with 0.027" air gap and one front contact. 

Ohins 
per 
Pair 
Coils 

400 
500 

1000 

New Values 
,Drop-Away 

Amps. Volts 
0. 0053 2 . 12 
0 • 0046 2 . 3 0 
0.0035 3 .so 

Pick-Up 
Amps. Volts 
0.0128 5 .• 12 
0.0112 5.60 
0.0085 8.50 

Service Field Values 
Drop-Away Plck-Up 

Amps. Volts Amps. Volts 
0.00355 1.42 0.0154 6.16 
0.00308 1.54 0.0134 6.70 
o. 00234 2 .. 34 0.0102 10.20 

13. CHECK LIST 
(1) On 0-60 degree lower quadrant indicators check the bal

ance of indicator blade and shaft assembly. 
(2) File off the point of set screws in the crank and adjust

able counterweight on the indicator shaft. Check the condition of 
tapped holes and see that the set screws will hold the crank and 
counterweight securely. 

(3) Replace bent pins in crank and armature bar with slotted 
pins and check end play and freedom of-slotted pins and the connecting 
link. 

(4) Align holes in the face plate and front plate and dowel 
face plate to front plate. 

( 5) Check clearance between shaft or the collaI• on the shaft 
and sides of holes in face plate.and front plate. Dowel pivot post 
to face plate and front plate with holding screw tightened securely. 

(6) Check end play of armature and of indicator shaft. 
(7) Check clearance of blade or disc from face plate. 
(8) Adjust for stroke, position of blade or disc, and cal

ibration. Solder or pin crank and adjustable counterweight to shaft. 
(9) Adjust contacts for proper compression and opening. 

( 10) With mechanism installed in case draw nuts holding 
mechanism in case down tight on the yoke. Recheck aI•mature and 
indicator shaft end play. 

(11) Check clearance between yoke and mechanism spacer plate. 
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(12) Make sure there are no wires, tags or other material so 
located tha.t they might cause interference with the free movement 
of the armature or indicator blade. 

(13) With case cover applied, check calibration per Table I 
or Table II. 

WRITTEN BY: ________ APPROVED BY:__.~ ........ ----------
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