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This service specification provides information for adjustment of the DN-llC 
relays used on the various types of coded wayside signaling installations. The re
lays are similar to the standard DN-11 relays covered by Service Specification 
2444 except that some are checked to special calibration values and timing values 
and some have special contact adjustments or other special features as discussed 
in this service specification. 

The calibration values, timing values, and spacers for contact adjustment are 
listed in the tabulation at the end of this service specification and are discussed in 
the text. Other special features apply to certain relays grouped according to relay 
specification. The groups having these special features are taken up individually 
in the text. 

The relays in the tabulation are identified by the piece number which appears 
on the name plate of the relay. Also, these piece numbers are grouped according 
to the factory specification number.which is stamped in the base or on the calibra
tion tag of these relays. The grouping is used to cover certain special features of 
the relay. 

The information given in Service Specification 2444 should be followed except 
for the special adjustments given herein. 

1. RESISTOR 

The resistor as given in the tabulation is mounted on a long binding post located 
on the top plate in between the coils. Unless noted otherwise, the lower lead from the 
resistor is connected to the right hand coil binding post, and the upper lead of the 
resistor connects to the binding post on which the resistor is mounted. In checking 
calibration on relays that have this resistor, the resistor should not be connected in 
the circuit; but for the checks of drop-away retardation time, a jumper should be 
connected between the binding post on which the resistor is mounted and the left 
hand (plus) coil binding post. This connects the resistor in parallel with the coils. 

2. CONTACT ADJUSTMENT 

The column in the table showing the front contact adjustment spacer refers to the 
thickness of spacer to be used at the center armature stop pin for adjustment of the 
front contact carbons as explained in Service Spec. 2444. The 0.031 inch spacer shown 
for most of the relays indicates the standard contact adjustment exactly as explained 
in Service Spec. 2444. For some of the relays a different spacer is shown for normal 
adjustment. In some cases in order to get proper operating values it may be necessary 
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to use a spacer slightly different from that shown, but it should not be necessary 
to use less than 0.024 inch spacer. 

The back contacts on all relays should be adjusted to provide 0.050 inch 
contact opening (minimum) the same as explained in Service Spec. 2444. 

3. TIMING 

The drop-away time is the time from the opening of the relay circuit until 
the front contacts open, and the pick-up time is the time from the closing of the 
relay circuit until the front contacts close. A circuit that can be used for check
ing these time values is shown in Fig. 1. The timer shown in this circuit may 
be a Westinghouse Cycle Counter, a General Electric Synchronous Timer or a 
Standard Electric Timer Co. Timer Model AC-1. The snap switch "c" can be 
made by removing the jumper from an ordinary "3-way" snap switch and re
connecting as shown. A snap switch is necessary at "c" since there should be 
no time lost between opening or closing of the relay circuit and starting the 
operation of the timer. 

RELAY ON 
TEST 

MODIFIED SNAP 
SWITCH 11C 11 

SWITCH 118 11
~ 

CLOSE FOR PICK-UP TIME, 
OPEN FOR DROP-AWAY TIME 
CHECK. 

WESTINGHOUSE CYCLE COUNTER 
OR G.E. SYNCHRONOUS TIMER 

-'~ 
RESISTOR 

( ALTERNATE I 
STANDARD ELECTRIC 
TIME CO. TIMER 
MODEL AC-1 

FIG. 1 

To measure drop-away time, open switch "B" and, with snap switch "c" 
closed, adjust the relay voltage to the specified value. After allowing a few 
seconds for the relay to saturate, open the snap switch "c" to obtain the drop
away time reading. In general it is best to disregard the first reading and 
repeat so that the voltage on the relay will be brought up from zero to the 
value at which the check is made. 

To measure pick-up time, close switch "B" and, with snap switch "c" 
closed, adjust the relay voltage to the specified value. The pptentiometer 
should be connected across the lowest number of battery cells that will give 
the required voltage; then after leaving switch "c" open for several seconds 
so that the relay magnetic flux can die out, close switch "C"· to obtain the 
pick-up time reading. 
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As explained under heading "1 ", relays with a resistor should have the 
resistor connected in parallel with the coils for the timing check. The time 
values shown are based on normal temperature of approximately 70° F, On 
relays for which no timing values are shown on the table, no check of timing 
is required. 

If the drop-away time is too long, it can be decreased by readjustment of 
the front contacts with more compression--that is with a thicker spacer at the 
armature stop pin and vice versa. If th~ time is too short, the back strap 
should be removed and the magnetic joints examined. Any dirt or burrs that 
introduce an air gap in these joints tend to reduce the drop-away time. 

4. SPEC. 2622 RELAYS 

These relays normally have a copper washer, Pc. 180795, mounted on top 
of each coil. The washers may be removed or others added if necessary to 
meet the timing requirement. 

5. SPEC. 2627 RELAYS 

These relays have special contact springs identified by a figure "911 

stenciled at the back end of each spring. The contact adjustments and other 
adjustments are exactly the same as for standard relays covered by Service 
Spec. 2444. After the armature back-stop screw has been adjusted, a check 
should be made that the opening between each contact spring and its stop is 
at least 0.035 inch with the relay in its normal upright position and deenergized. 
The stop screw should be adjusted to limit this opening to approximately 
3/64 inch. 

6. SPEC. 2639 RELAYS 

Early relays of this type had standard DN-11 relay contact springs. 
These were 0.010 inch thick without any identifying number stamped on the 
rear of the springs. When shopping the early relays, it is desirable to re
place the contact springs with ones that are stamped "9" indicating a spring 
thickness of 0.0089 inch. Contact adjustments should be the same as for 
standard DN-11 relays covered by Service Spec. 2444 except that the nominal 
stop-pin spacer, for adjustment of the 6 point relays, is 0.026 inch instead of 
0.031 inch. The ordering reference for the 0.0089 inch contact springs com
plete with flexible connector is Pc. 199188 Dwg. 8385, Sh. 2336. 

7. SPEC. 3118 RELAYS 

These relays have a thin magnetic shunt, Pc. 106336, assembled between 
the two cores underneath the coils. The coils are brought out to separate 
binding posts as shown in Fig. 2. 

# 2 LEAD * 2 LEAD 

COIL TAG COIL TAG 

LEFT RIGHT COIL 

FIG. 2 
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The calibration values on this relay should be checked with only one coil en
ergized and with each coil in turn. For the checks of timing, the right coil 
should be short-circuited by a jumper and the voltage applied to the left coil only. 

In addition, a check should be made to insure that the relay will not pick up 
on a single stroke of the code-following relay with which it is used in service. 
The test circuit shown in Fig. 3 should be used for this check. 

--18 VOLTS_., 

..-----'+'--ll~---1---
-------+ 

c SWITCH 

STD. ON-II RELAY 
ENERGIZED AT APPROX. 

400°1o OF' WORKING VALUE 

+ 3 p / CONDENSER 
2P .....,1-----, 2.5 M F (PC. 213414 -

B 12549 - SH. 9) 

100 OHMS 25 

2L I 

FIG. 3 

DECODING TRANSF'ORMER 
PC. 207175 - C9228-SH. II 

ON-II SPEC. 3118 

RELAY PC.206906 

In this check the relay "c'1, which replaces the code-following relay, should 
be operated several times in succession by closing and opening the switch rapid
ly so as to cause the Spec. 3118 Type Relay under test to pick up and be mag
netically saturated. The switch should then be left closed for several seconds 
and then opened so as to release relay "c" (which will normally have less than 
0.08 second, open-circuit-transfer time). This one operation of the "c" relay 
must not cause the relay under test to pick up or to open its back contacts. This 
test should be made with each coil of the relay connec.ted in turn in the circuit. 

If the relay does not meet this check, an additional magnetic shunt, Pc. 106336, 
should be added adjacent to the shunt normally furnished and the check repeated. 

1, The calibration values must be checked again after this extra shunt has been 
added. 

8. SPEC. 3119 RELAYS 

These relays have the coil leads brought out to separate binding posts so that 
the coils can be energized separately. The right hand coil is connected in parallel 
with the resistor as shown in Fig. 4. 
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The calibration values should be checked with each coil separately in turn, 
the resistor to be disconnected from the right hand coil during the calibration 
check. For the check of timing, the resistor should be reconnected to the right 
hand coil and the voltage applied to the left hand coil only. 

9. SPEC. 3127 RELAYS 

These relays have a snubbing circuit consisting of a rectifier, Pc. 102413, 
mounted on the back strap in series with the resistor mounted on a binding 
post on the top plate as shown in Fig. 5. 

FIG. 5 
RESISTOR ON 
TERMINAL POST 

The rectifier and resistor are to be left connected while the calibration and 
timing are being checked. Special attention should be paid to be sure that the 
positive terminal from the supply source is applied to the coil terminal marked 
"plus" in order to check that the rectifier has been properly assembled. The 
calibration readings should be checked in current rather than voltage with a 
milliammeter of not more than 15 m.a. for full deflection. 

WRITTEN BY: 'lr/-c.tl,LtL , 
Z-8-S-/ 

CHECKED BY: c~ lfd
;t.- 8,.s-;. 

APPROVED a£i!i?~ 
DATE: -1f. d, ffSt 
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TABLE NO. 1 
DN-llC RELAYS FOR CODED WAYSIDE SIGNALING 

No. of Coils Resistor Front Contact 
Contacts Ohms per Ohms Adj. Spacer 

Pair 
** 

Inches 

4F-4B 100 120 .031 
6F-6B 60 50 .026 
4F-4B 100 200 .031 
6F-6B 60 80 .026 
6F-6B 60 50 .026 
4F-4B 100 120 .031 
4F-4B 100 120 ,031 
4F-4B 110 100 .031 
4F-4B 110 100 .031 

4F-4B 100 50 .031 
6F-4B 100 50 .031 
6F-6B 100 50 .031 

6F-6B 55 -- .026 
6F-6B 55 -- .026 
6F-6B 55 250 .026 
6F-6B 55 250 .026 
6F-6B 250 -- .026 
4F-4B 55 -- .031 
6F-6B 110 -- .026 
6F-6B 175 -- .026 
4F-4B 250 -- .031 
4F-4B 175 -- .031 
6F-6B 175 -- .026 
6F-6B 250 -- .026 

4F-4B 30 -- .031 

4F-4B 30 
.. _ 

.031 

4F-4B 26 120 .031 

4F-4B 125 -- .031 
6F-6B 125 200 .026 

4F-4B 250-250 -- .031 

4F-4B 55-55 120 .031 

4F-4B 1700 120 and .031 
Rectifier 

4F-4B 1 1 .031 
4F-4B 1 1 .031 
6F-6B 1 1 .026 
4F-4B 100 750 .031 
4F-4B 70 750 .031 
4F-4B 100 750 .031 

4F-4B 4 6 .031 

6F-6B 55 250 .031 

ors must not be connected across the coils 
:alibration tests. 

Min.Drop- Max. Drop- Maximum 
awav awav Pick-up 
Amps. Volts Amps. Volts Amps. Volts 

.0084 0.84 -- -- .0159 1.59 

.0110 0.66 -- -- .0211 1.27 

.0084 n IIA. -- -- .0159 1 !'iQ 

.0110 0.66 -- -- .0211 1.27 

.0110 0.66 -- -- .0211 1.27 

.0084 0.84 -- -- .0159 1.59 

.0084 0.84 -- -- .0159 1.59 
.0073 0.80 -- -- .0137 1.51 
.0073 0.80 -- -- .0137 1.51 

.0074 0.74 -- -- .0148 1.48 

.0089 0.89 -- -- .0168 1.68 

.0089 0.89 -- -- .0168 1.68 

.0104 0.57 -- -- .0197 1.08 

.0104 0.57 -- -- .0197 1.08' 
.0104 0.57 -- -- , .0197 1.08 
.0104 0.57 -- -- .0197 1.08 
.0047 1.18 -- -- .0089 2.23 
.0104 0.57 -- -- .0197 1.08 
.0073 0.80 -- -- .0137 1.51 
.0059 1.04 -- -- .0112 1.96 
.0047 1.18 -- -- .0089 2.23 
.0059 1.04 -- -- .0112 1.96 
.0059 1.04 -- -- .0112 1.96 
.0047 1.18 -- -- .0089 2.23 

.0185 0.55 -- -- .0325 0.98 

.0185 0.55 -- -- .0325 0.98 

.0148 0.385 -- -- .026 0.68 

.0088 1.10 -- -- .0155 1.94 

.0088 1.10 -- -- .0169 2.11 

.0088 2.20 -- -- .017 4.25 

.0145 0.80 -- -- .0255 1.40 

.0019 -- -- -- .0034 --

.074 0.074 -- -- .140 0.140 

.074 0.074 -- -- .140 0.140 

.074 0.074 -- -- .142 0.142 

.0117 1.17 -- -- .uz21 2.21 

.0162 1.13 -- -- .0306 2.14 

.0117 1.17 -- -- .0221 2.21 

.037 0.148 -- -- .065 0.26 

.0115 0.632 .0141 .775 .0209 1.15 

is not furnished, connect Resistor of this value across the coils for timing tests only. 

Max. Working RETARDATION VALUES 
(Full Stroke) Drop-away Pick-up 
Amps. Volts 

Volts 
Min. Max. Volts .Min. 
Sec. Sec. Sec. 

.0159 1.59 14 0.61 0.68 -- --

.0221 1.33 14 0.73 0.85 -- --

.0159 1 59 14 0.53 0.57 -- --

.0221 1.33 14 0.58 0.68 -- --

.0221 1.33 14 0.73 0.85 -- --

.0159 1.59 14 0.61 0.68 -- --

.0159 1.59 14 0.61 0.68 -- --
.0167 1.84 15 0.82 0.92 -- --
.0167 1.84 15 0.82 0.92 -- --
.0148 1.48 10 0.85 -- -- --
.0168 1.68 10 0.82 -- -- --
.0168 1.68 10 0.82 -- -- --
.0197 1.08 -- -- -- -- --
.0197 1.08 -- -- -- -- --
.0197 1.08 -- -- -- -- --
.0197 1.08 -- -- -- -- --
.0089 2.23 -- -- -- -- --
.0197 1.08 -- -- -- -- --
.0137 1.51 -- -- -- -- --
.0112 1.96 -- -- -- -- --
.0089 2.23 -- -- -- -- --
.0112 1.96 -- -- -- -- --
.0112 1.96 -- -- -- -- --
.0089 2.23 -- -- -- -- --
.035 1.05 *.050 0.85 -- *.050 --

*.060 0.95 -- *.060 --
.035 1.05 *.050 0.85 -- *.050 --

*.060 0.95 -- *.060 --
.028 0.73 14 0.33 0.41 -- --
.0167 2.09 10 1.17 1.43 16 0.13 
.0178 2.22 10 1.45 1.70 16 0.15 

.017 4.25 10 1.34 1.64 16 0.27 

.0275 1.51 10 0.25 0.34 -- --

.0037 -- 10 0,85 1.04 -- --
16 0.95 1.16 

.140 0.140 2 0.85 0.95 -- --

.140 0.140 2 0.85 0.95 -- --

.149 0.149 2 0.85 0.95 -- --

.0221 2.21 10 1.0 1.35 -- --

.0306 2.14 10 1.25 1.75 -- --
.0221 2.21 10 1.0 1.35 -- --

.070 0.28 2 0.63 0.85 -- --

.028 1.54 -- -- -- -- --

*=Amps. 
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