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SERVICE MANUAL 3011 
OUTLYING SWITCH LOCK, D. C. 

(Styles SL-6 and SL-6A) 

***************** 
FIELD SERVICE AND MAINTENANCE 

Locks should be kept clean. Locks and their supports should be kept secure
ly fastened. Drop-away and pick-up values for switch locks which have been in 
service should be in accordance with those listed in Table 2, and should be 
checked periodically. 

To determine drop-away voltage, apply service voltage to the coil termi
nals and gradually reduce until the armature falls away and the locking dog A, 
(see figure 1) rests in the bottom of the locking notch in segment Band the ar
mature-operated back contacts are fully compressed. This value is the drop
away voltage and should not be less than the value specified in the table. Mini
mum voltage requirements may be met by advancing the adjustable counterweight 
C toward the armature pivot by small increments or by slightly relieving the 
compression of the armature-operated front contact, or both. Voltage tests and 
adjustments should be made with the front door open so as to render the arma
ture hold-down device inoperative. 

To measure the pick-up voltage, open the circuit momentarily; then start
ing with drop-away value, gradually increase the voltage until the armature picks 
up. The armature should move from the fully open position to the fully closed 
position against the stop pins at a value not greater than that specified in Table 2 
for maximum pick-up. Maximum voltage requirements may be met by adjusting 
the counterweight C so as to increase its moment about the pivot or by relieving 
the compression of the back contact, or both. 

If either the drop-away or pick-up voltages cannot be adjusted to within the 
specified values, remove the lock to the shop for further and more complete 
servicing. 

Improper functioning of the lock due to failures within the case or pedestal 
normally warrants removal of the lock from service for subsequent dismantling 
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and replacement of parts. However, the ball ratchet when mounted on the oper
ating handle is easily accessible for inspection and replacement, if not function
ing properly, by removing the driving pin D through the handle hub and with
drawing the handle E. Field adjustment can also be made to the tap bolt G on the 
inside of the front cover which actuates and governs the stroke of the door
operated contacts. (see Door-Operated Contacts, page 5.) Minor adjustments 
to center the" Locked-Unlocked" type indicator legend H can be made by remov
ing the window retaining plate. Adjustments to the roller contact fingers can be 
made through the rear entrance of the case. (see Roller Contacts and Segments 
page I.) 

SHOP SERVICE AND MAINTENANCE 

When it is not feasible to adjust or otherwise restore the lock in the field to 
a properly functioning mechanism, it must be removed from service for general 
shop servicing and (or) repairs. 

Dis mantling 

The lock is designed so that the entire assemblage within the case can be re
moved as a whole for simple access to any part. Procedure for removal is as 
follows: 

1. 

2. 

3. 

4. 

Open back door and remove all field wires from binding tJOsts and both 
roller contact spring boards. 

Open front door and unscrew push button knobs. (Break seal~.) 

Remove nut and pin D from operating handle E and withdraw from shaft J. 
It may be necessary to drive out pin . 

From back of case remove cotter K and pin L connecting segment crank 
and plunger rod F, and allow rod to drop in pedestal (in lower case on 
dwarf type lock, see Cat. Pl. E-5809). The end of the pin L has a 3/8"-
16 tap to permit easy removal with a long screw or ~tud. 

5. Finally, remove the two 1/2" cap screws M at the rear of the case beneath 
the terminal blocks and carefully withdraw the entire assemblage. 

Access to parts attached to the coil and armature assembly can be had by 
separately removing that assembly from the case without disturbing the operating 
handle, plunger rod, etc. Unscrew push button knobs and temove push button 
contact terminals. Then remove the four horizontal screws N located approxi
mately mid-way up the inside front of the case and by which the coil support 
bracket is attached. 

On the older type locks. the stroke of the operating handle is limited by two 
cast lugs on the outside of the case which stop the handle at normal and reverse 
positions. To make roller contact adjustments on this style lock, replace handle 
after assemblage is removed from the case, and block up 10'' above horizontal 
on either side to simulate normal and reverse positions. On locks furnished 
after 1949, the handle is stopped in the normal and reverse positions by lugs on 
the segment contacting a machined pad on the lock base U. Blocking up the handle 
is not necessary on this type lock. 
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Magnet Coils 

Magnet coils should normally require no servicing. However, test the coil 
for proper resistance and check leads and coil surface for exposed wires and de
fective insulation. When replacing, use spacer washers Pc. 168826-Ref. 79 
Cat. Pl. E-5806 under coil as required to raise the top of the coil to approxi
mately 1/16" below the top of the core to insure full magnetic contact between 
the backstrap and the shoulder of the cores. These surfaces should be clean 
and free of dirt and foreign material. They may be lightly oiled per Spec. 1093, 
Cat. Pl. P-8000, to prevent rusting. With the backstrap properly tightened 
against the cores, the spring coil lock should hold the coils sufficiently tight to 
prevent vibration. 

Armature and Locking Dog Assembly 

The projection of the two stop pins in the ends of the armature and furthest 
from the trunnions determines the air gap. The pins are filed at the factory to 
produce an 0. 050" air gap. The armature bracket is located and doweled at the 
factory so as to have both stop pins strike squarely and simultaneously. and to 
produce a uniform air gap. Pins should be kept free of dirt and foreign matter 
which may accumulate. 

The trunnion screws Qin the armature bracket i:>rovide lateral adjustment of 
the armature and locking dog assembly. The armature should be centered with 
the core face, and a minimum of 1/32" side clearance should exist between the 
locking dog and the case guide. To provide proper clearance. remove assembly 
and bend locking dog support arm, if necessary. 

The locking dog must not be lubricated as this may produce "sticking," 
particularly at low temperatures. Edges of locking dog and notch should be 
examined periodically for rounded or otherwise distorted surfaces. 

The armature bracket assembly, complete with armature, locking dog, and 
counterweight, should have a torque of approximately 4. 38 inch-ounces in the 

.direction of drop-away (without contact spring pressure or indicator torque). 
For locks furnished previous to July 1942, the jJroper torque is obtained by 
trimming or adding to the counterweight. For locks furnished since July 1942, 
the counterweight is adjustable and should be securely locked in position with 
the jam nut and lock washer provided. 

Armature Bracket and Bearings 

There should be no binding or undue friction in the pivots, but the play of 
the pivots in the armature bushings should be practically imperceptible. 

The armature end play should be 0. 010" to 0. 020" with the trunnion screws 
Q adjusted and firmly locked with jam nuts, or on older locks, with the pivot 
screw heads tightened securely against the bracket, when the armature and bar 
assemblage is properly centered. 

Armature "Forced Down" Mechanism 

When the front door is opened, the door-operated push rod should rotate the 
armature "hold-down" leaf spring R sufficiently to clear the vertical arm on the 
armature bar casting by approximately 1/64" with the armature picked up. The 
spring would otherwise restrict the free movement of the armature. Slightly 
bend the spring, if necessary, to obtain the proper clearance. 
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Indicator 

The end play of the pivot shaft for the indicator H should be 0.010" to 0.020". 
The pivots must be free without binding in any position. 

The armature travel must be limited by its stop pins and not by the indicator 
stop. Check for slight clearance between the indicator rocking member Ht and 
its stop. 

With the armature in the deenergized position, the indicator driving rod Ha 
should not withdraw fromits socket in the locking dog A whenlifted as far as the 
indicator stop permits. The rod should be free in the socket for all positions of 
the armature. 

The "Locked'' and "Unlocked'' legends should be centered and completely 
visible in the window for their corresponding locking dog positions. If neces
sary, carefully bend the indicator arm to obtain satisfactory register. 

Locks with semaphore indicators (Cat. Pl. E-5803) have an adjustable coun
terweight on the indicator shaft. Adjustments may be made to assist in obtain
ing specified "drop away'' values. However, the counterweight must never 
prevent the indicator from freely returning to the most restrictive position when 
the armature is released. 

Counterweights on "Locked-Unlocked'' type indicators are not adjustable. 

Roller Contacts and Segment 

When removing roller contact bands S, carefully note their exact position on 
the roller for proper re-assembly. The contact fingers St and their correspond
ing roller bands should be in line to within 1/32" on either side throughout the 
stroke of the roller. The contact pressure should be adjusted between 1-3/ 4 lbs. 
to 2 lbs. 

With the lever in either the full normal or full reverse position, the contacts 
which are to be closed should overlap the band at least 1/16", and those which 

, are to be open should be open at least 1/16". For ordering convenience, refer
ence numbers are stamped on the contact fingers. 

The contact bands should be cleaned periodically by wiping thoroughly with 
a clean, dry cloth free from lint. 

On locks furnished prior to 1944, the side clearance between the segment 
and the locking dog with the lever in the full normal position and the locking dog 
centered in the guides should not exceed 1/4". For later models designed with
out the initial 18° indicating stroke, this clearance should be approximately 
1/8". On those locks equipped with a handle-retaining ball ratchet (see figure 
1), the side clearance, with the handle latched after the initial 18° stroke, 
should not exceed 3/32". The ball ratchet is contained within the handle when 
the handle stops are on the outside of the case. (See Ref. B on page 2.) The 
ball ratchet is mounted on the lock base on those locks equipped with inside 
handle stops. (See Ref. A on page 2.) 

Door-Operated Contacts 

The door-operated contacts are actuated by a spring biased push rod T and 
are normally open when the door is closed. These contacts whether normally 
opened or normally closed should have a 1/16" to 5/32" opening and a 1/16" to 
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1/8" compression. When the assembly is removed from the case, the "door
closed" position can lJe simulated by placing a 7/32" gauge plate between the 
rod guide bracket Tl and the arm T2 serving as a movable spring seat. The 
"door-open" position can be checked by removing the gage. Contacts should 
meet squarely over the entire width of the tips. 

The total stroke of the push rod T must be at least 1/4". The tap bolt G in 
the cover should be adjusted to just release a 7/32" gage plate held against the 
bracket by the spring arm when the door is closed and latched. After the tap 
bolt G has been adjusted, check that the contacts and armature "forced down" 
mechanism are functioning as previously specified. 

Armature-Operated Contacts 

The silver contact tips must be adjusted to meet the contacting surface 
squarely. When one front and one back contacts are used in combination, the 
back contact opening should be 0. 020" minimum with the front contacts just 
made. When the two contacts are both front or both back, they should be ad
justed to make and break at the same time. 

Front contact openings should be 0. 050" minimum with the coils deener
gized. With the armature picked UiJ to the core pins, the front contact com
pression should be 0. 032" minimum. Correct contact compression is had by 
adjusting the front contact to just make with a 0. 037" gage between the stop pins 
and the bottom surface of the pole pieces. 

Back contact openings should be 0. 050" minimum with the armature picked 
up so that the stop pins are in full contact with the pole face surfaces. With the 
armature in the "drop-away" position, the back contact compression should be 
0. 032" minimum. Correct contact compression is had by adjusting the back 
contact to just make with a spacer not less than 0. 080" thick between the bottom 
of the locking dog and the bottom of the notch in the segment. 

Emergency Release--Standard (Cat. Pl. E-5817 "D") 

The push rod should be covered with a thin film of oil per Spec. 1093 (see 
Cat. Pl. P-8000), where it passes through the guide holes and should not bind in 
any part of the stroke. Its stroke is limited by the upper end of the vertical rod 
contacting the ends of the bracket guide slot. The length of the stroke should be 
about 3/4". Bend upper end of spring arm as may be necessary to align edge of 
the sealing slot with front face of case. Bend lower end as required to lift the 
armature and unlock the operating handle E only during the last 1/8" of stroke. 
Check that the car seal can be inserted in the sealing slot. 

Emergency Release--Latch Type 

On those locks equipped with the latch type emergency release, the door
operated push rod operates only one contact; the other contact is operated by the 
emergency release rod. With the push rod held by the latch, adjust its contact 
to open 1/8". Then adjust the spring arm to require at least 1/32" more stroke 
to release the operating handle. 

With the push rod out and the push button screwed on tight, it must be possi
ble to swing the blocking arm into position behind the button without interference. 
Trim the end of the push rod, if necessary, to minimize the clearance. 
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The push rod should be covered with a thin film of oil per Spec.1093 where 
it passes through the guide holes and should not bind in any part of the stroke. 

Check that the push button is screwed on tight at all times as the stroke is 
limited by the push button striking the case. A loose push button will increase 
the stroke and the deflection of the contact spring which may permanently deform 
the spring~ 

Extra Push Buttons (Cat. Pl. E5817 "A-B-C-E") 

When extra push buttons (or button) are furnished, their push rods must be 
covered with a thin film of oil per Spec. 1093 where they pass through guide 
holes and must not bind in any part of the stroke. Check that their contacts have 
1 lb. min. to 2 lbs. max. contact pressure and overlap each other at least 1/16'' 
at full stroke of the rod. 

If a sealed-type push button is installed, check that 3/8" by 1/32" section 
seal can be applied to sealing slot. 

When the stick-type push button is used, the holding spring should be ad
justed to retain the button in the "pushed-in" position against a 2 lb. pull on the 
knob. 

Reassembly and Testing 

Having made all necessary adjustments, repairs and replacements, re
assemble lock mechanism in the reverse order from which it was dismantled. 
The locking pl1mger should be lubricated with a light grade of grease (Spec. 2513, 
Cat. Pl. P-8000, Ref. G} through the lubrication fitting provided at the base of the 
lock stand. Door hinge and hasµ pins should be lubricated with oil per Spec. 1093. 
Check each door packing to insure a water and dust-tight case. A final inspection 
of all contacts should be made to see thut they have not been bent or disturbed 
since adjustments. 

A drop-away and pick-up voltage test should then be made, and the values 
obtained must be in accordance with those listed in Table 1, for new or re
paired locks. However, for readjusted and repaired locks which have been in 

· service, it may not in every case be possible to meet the operating values for 
new indicators and also obtain proper contact pressures, etc. In such cases, a 
tolerance of 20% increase in pick-up and decrease in drop-away values in the 
table is permissible . 
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TABLE 1 

Operating Values for New or Repaired D. C. Indicator and Lock 
Mechanism for Electric Switch Lock with Telephone Attachment 

Catalog Pl. E-5800 

Min. Drop-Away 
with Contacts & Maximum Recommended Min. 

Ohms per Charge Indicator Pick-Up Operating Voltage 
Pair Coils 

50 
100 
150 
200 
250 

300 
400 
500 
670 
800 

1000 
*3250 

**7500 
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Volts Volts Volts 

9.8 . 77 2.46 
14.7 1.14 3.68 
17.5 1. 36 4.37 
22.1 1. 72 5.52 
22.8 1. 78 5.70 

26.6 2.08 6.65 
28.8 2.24 7.20 
34.4 2.68 8.60 
38.3 3.00 9.57 
44.2 3.45 11. 04 

46.0 3.60 11. 50 
110. 0 23.2 74.0 
220.0 40.5 129.0 

*3000 Ohms in series with 250 Ohm Magnets 
* *7000 Ohms in series with 500 Ohm Magnets 

at 70°F 

3.7 
5.5 
6.5 
8.3 
8.6 

10.0 
10.8 
12.9 
14.3 
16.6 

17.3 
110. 0 
195.0 



Ohms per 
Pair Coils 

50 
100 
150 
200 
250 

300 
400 
500 
670 
800 

1000 
*3250 

**7500 

TABLE 2 

Operating values for D. C. Indicator and Lock 
Mechanisms in Service 

Min. Drop-Away 
with Contacts & Maximum 

Charge Indicator Pick-Up 
Volts Volts Volts 

. 52 2.95 

.76 4.42 

. 91 5.25 
1. 15 6.63 
1. 19 6.84 

1. 39 7.98 
1. 50 8.64 
1. 80 10. 32 
2.00 11. 5 
2.32 13.2 

2.40 13.8 
15.60 89.0 
27.20 155.0 

*3000 Ohms in series with 250 Ohm Magnets 
**7000 Ohms in series with 500 Ohm Magnets 

Recommended Min. 
Operating Voltage 

at 70°F 

3.7 
5.5 
6.5 
8.3 
8.6 

10.0 
10.8 
12.9 
14.3 
16.6 

17.3 
110. 0 
195.0 

Values in the tables are for Semaphore, Disc, Double Disc, or "Locked-Un
locked'' Indicators. 
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