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AUTHORIZATION

1. This test was authorized by reference (a) and another additional
reference pertinent to this problem is listed as reference (b).

Reference: (a) Bubng. ltr. S62-2(S)/L5 of 5 July 1935.
(b) BuEng. Drwg. 9-S-4811-L. Alt. O.

0BJECT OF TEST
2. The object of this test was to determine the suitebility of the
switch for the Naval Service, as a device for operation of battle lights,
located in the compartments above decks, and its conformance with refer-
cnce (b) end the usual specifications for Interior Communication equipment.

ABSTRACT OF TEST

3. The door switch, as recelved for test, was set up at this
Laboretory in & test circult under its rated load and voltage, specified
in reference (b), and closely observed for its operzting characteristics
and conformance with the usual specifications required for Interior
Communication equipment.



(a) Conclusions

This door switch, &s manufactured by the Portsmouth Nevy Yerd,
under suitability tests for the Nsval Service proved to be satisfactory
3n all instances with the exception of the required endurance test of
50,000 operations, &t the rate of 10 operations per minute, under rated
load #nd voltage. However, if modified in accordance with "COMMENTS,"
paregraph 25, the subject material would be satisfuctory for use in the

Nevel Service.
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(v) Recommendations
It is recommended that this materisl be approved for use in

the Naval Service subject to correction of defect, noted under "COMMENTS,"
psragreph 25 of this report.
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DESCRIPTION OF MATERIAL UNDER TEST

_ L. The door switch is enclosed in a cast aluminum alloy watertight
cace, provided with two bosses for accommodating standard Navy terminal
tubes, one boss embodying packing gland assembly for lever arm shaft
and four lugs for mounting. By removing the watertight cover secured
to the case with eight 10/24 round head, steel machine screws equipped
with nuts and washers, cadmium plated, all parts of the switch cun be
eesily reached.

5. The unit consists of a two-pole, single throw switch, having
each pair of contacts shunted with a 0.5 mfd. condenser equipped with
flexible leads and enclosed in & cylindrical metzl case.

6. The switch embodies four contacts, two stationary and two .
movable. The coin silver statlonary contacts are of the spring-mounted
.plunger type and provided with shunts for preventing the springs from
carrying the greater part of the current.

7. Each stationary contact is enclosed in a cylindrical tube
which is an integral part of the brass strip to which the line terminal
is attached. Six terminals are secured to & molded phenolic insulating
base of an approved désign.

8. The movable contacts are also of coin silver but are rigidly
mounted on & molded phemolic insulating block which, in turn, is mounted
to the lever arm. Their respective terminal screws are connected to
.these contacts with flexible lead wires.

9. The lever arm is attached to the shaft which extends through
& packing gland into the case and is provided with a bearing in a
cast projection in the opposite side.

10. The switch is held in the open position by & coil spring,
_encircling the shaft and bearing against an internel boss on the case.

+ 11. The operating lever is secured to the external end of the
shaft by means of & steel tapered pin &nd is ‘provided with two fixed
stops teo 1limit its travel.

12. Vhen installed as a door operated switch, the switch opens
the lighting circuits when the watertight door is opened. When the
door is closed, the operating lever moves the contact lever erm dowm,
the upper contacts’ forcing the lower contacts into their holders for
approximately 0706, thereby assuring good contact, especially when
subjected to shock.

13. The total weight of the switch is 3 pounds end 10 ounces.

14. For details of switch design, see Bureau of Engineering
Drewing 9-S-4811-1-A1t.0.



15. A schematic wiring diagram of the test circuit is shown on
Plate 2.

METHOD OF TEST

16. The subject switch as received from the Bureau was first tested
for the required 50,000 operations at the specified non-inductive load of
5 agmperes, 120 volts, a.c., 60 cycles. The switch, during this test,
wss operated at the rate of 10 operations per minute by means of & motor-
operated plunger. A Veeder counter, attuched to the operating shaft
recorded the number of operations.

17. Upon failure of the original lead wires, during the required
50,000 operations, the test was stopped and two "Belden Braid" copper
leads (1624 cm) were substituted. The test was then resumed and was con-
tinued until the switch had operated 65,000 times &t its rated load,
with the new leads instslled.

18. Next, the switch was placed on a Bureau of Engineering shock
stand and tested for ruggedness and operating characteristics while
under shocks of 250 foot pounds. During this test, the ewitch was
comected in the circuit under the same conditions &s when tested for
the required 50,000 operations. It was mounted on the shock machine panel
in the vertiecsl plene, four inches below the point of impact of the
shock. The shocks tended to move the switch cwsy from the panel.

19. The complete unit was then placed, for a period of two hours,
in & compurtment having a constant temperature of 150°F, specified
in reference (b), to determine zny &bnormal changes in the capzcities
of the condensers or leakage of the impregnating compound from the
condenser containers.

20. Each condenser was then subjected to a potential of 500 volts,
d.c., for & period of 5 seconds, applied between the terminal to
determine its dlelectric strength.

21. Following this, al1 of the current carrying parts were
tested for their insulation resistance and dielectric strength.

22. The unit was then assembled and placed in a tenk of salt
water to & depth of 3 feet, for a period of 12 hours, to determine
its watertightness.

23. The test was concluded with a careful inspection of the
naterials, workmenship, and genersal assembly of the equipment.

RESULTS OF TEST

24 . Speeifications Requirements . Test Results
Voltage 120 volts 120 volts
Current Al ternating Alternating

Frequency 60 cycle 60 cycle
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Sgecifications
Contact load

Endurance

Shock test

Stebility of condensers
at over-temperature.

Condenser over-voltage
test.

Insulation resistance.

Dielectric.

Reguirements

5 amperes, non-
inductive.

Shall withstand -
50,000 operations at
the rate of 10 opera-
tions per minute,
under rated load and
voltage.

Switch shall be
capable of with-
standing 20 blows
of 250 ft.1lbs.each,
while mounted in
the vertical plane.
Switch to be tested
in both the open
and closed position.

No abnormal changes
shall occur in the
capacity of the con-
densers, or leskage of
compound from their
containers, when ex-
posed to & tempera-
ture of 150°F.

Condenser shall be
capable of withstand-
ing 500 volts, d.c.,
for a peried of 5§
seconds without
injury.

Shall not be less

than 5 megohms be-
tween any electri-
cal part to ground
when measured with
a 1000 volt megger.

Shell be capable of
withstanding 1240
volts, a.c., 60
cycle, applied for
one minute betwecn
all current carrying
parts and case with-

ont. breskdom paeurring,

Test Results

5 enmperes, non-
inductive.

First feilure occurred
after 3,000 operations.
Second failure occurred
after 3,300 operations.
Both failures were due
to the use of unsuit-
able flexible lead
wires.¥*

Shocks epplied as
specified. Lights did
not flicker under this
test nor were any parts
broken.

An average increase of
0.025 mfds. occurred in
the capacities, but no
leaks occurred in the con-
denser containers.

Specified voltuge applied
without injury to conden-
sers.

All measurements showed
that the units tested have
an insulation resistance
of spproximately 200
megohms.

Specified voltage applied
and no breakdown occurred.



Watertight integrity.

Condenser.

Contact material.

Force required to
operave switeh.

Requirements

Complete unit shall be

watertight after having
been submerged in selt

water to & depth of

3 feet for & period of

12 hours.

Shell have a capacity
of 0.5 mfds.

Coin silver.

Not greater thean
2 1lbs. 8 oz.

# Denoted failure to comply with specificstions.

COMMENTS ON_RESULTS QF TEST

Test Results

Test satisfactory, no
leaks oceurring.

Average of two con-
densers 0.475 mfds.

Coin silver.

2 1lbs. 8 oz.

25, The switch under test for endursnce failed to withstand the
required 50,000 operations due to the use of unsuiteble lead wires, con~
necting the stetionary terminals to the movable contacts. One lead wire
broke after 3,000 operztions, the other broke after 3,300 eperations.
However, this defect was corrected by substituting two "Belden Brsid"
flexible leads (1624 cm) siezed with No. 40 cotton thread from each end

end entirely covered with black lacing twine.

With this modificution the

switch operated satisfactorily 65,000 times under i1ts rated load end voltege

without failures occurring.

26. The'coin silver contacts, at the conclusion of the test, were in
good condition and showed no excessive pitting.

27. Under shocks of 250 foot pounds, the switch proved to be rugged
&nd meintained its circuit at the instant the shock was applied. With
the switch open and the lamp circuit energized shocks of 250 foot pounds
did not close the switch momentarily.

28. For the Bureau's informetion, the subject switch, equipped with
the "Belden Braid" lead wires which satisfactorily withstood 65,000
operations without faillures occurring, is being delivered to the Bureau.

CONCLUSIONS

29. Thie door switch, as manufactured by the Portsmouth Navy Yard,
uncer suitebility tests for the Naval Service proved to be satisfactory
in 811 instances with the exception of the required endurance test of
50,000 operations at the rate of 10 operations per minute under rated load
&nd voltage. Bowever, if modified in accordance with V"COMMENTS," peragraph
25, the subject meterial would be satisfactory for use in thée Navel Service.
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SCHEMATIC WIRING DIAGRAM OF
TEST CIRCUIT
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DOOR OPERATED SWITCH
MANUVFACTURED B8BY
PORTSMOUTH NAVY YARD.
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