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AUTHORIZATION_FOE TEST

1. This test was authorized by reference (a) and other additional
references pertinent to this problem are listed as references {b) and (c).

Reference: (a) Bu.Eng.ltr. $65-4/L5 (9-13-Ds} of 22 Sept. 1934.
(b} Navy Department Specifications, SGS(65)-25a of 1
June 1935,
(c¢) Navy Supervised Mercuriel Thermostat, Bu.Eng.
Drawing 9-S-4732-L, Alt. 1.

OBJECT OF TEST

2 The object of ihis test was to determine whether the sample
thermostat, as manufsctured and submitted by Julien P. Friez and Sons, was
guitable for installation in Navy fire alarm systems and its complience
with specifications, reference (b), where applicable. Additicnal tests
were also made, comparing the sample submitted with that of a Navy
merurial type, reference (c).

ARSTRACT OF TEST

3. The sample liquid-filled bellows type thermostat was set up
at this Laboratory in a standard Navy fire alarm system and closely
cbserved while under test for conformence with specifications, reference
{b), where applicable. Particular attention wes given the sample while
under test for shock integrity, and for time lag in operation at several
rates of temperature rise when tested in a compartment having non-
agitated sir.



(a) This liquid-filled bellcws type thermostat, manufactured and
submitted by Julien P. Friez and Sons, under test for Naval suitability
as a fire alarm thermosiat, wes found to be inferior te the present Naval
mercurial type, reference (c).

(h) The thermostat is of excellent workmanship, very rugged
under shock and embodies a qu;ck acting Burgess switch, capable of breaking
a grecter current than the Navy mercurial type.

{c) Watertight construction is employed and the thermostat should
prove to be satisfactory for other Naval Applications.

EECOMMENDATION

(a) In view of the subject thermcstat proving less satisfactory
for fire alarm use than the present Navy mercurial type, it is recommended
that it be not spproved for this application.
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DESCRIPTICN OF MATFRIAL UNDER TEST

Lo This thermostai, as submitted under Drawing VNY, is of the
liquid-filled bellows type, embodying z Burgess "Micro Switch", actuated
by a plunger, located on the top of the bellows. The bottem end of the
bellows is permanently soldered to a copper fimned tube and a circula
brass plate. The brass plete supports the entire expansion unit and is
secured to the watertight case with four 10/24 fillister heead steel
SCrews.

Se The Burges
and closes the ecircul
mechanism as & protec

s switeh is shunted with a fixed 3,000 ohm resistor
t when depressed. It is mounted with a relief
tion against dsmage due to over temperatures.

6. The operating point of the thermostat is adjustable between
105°F and 150°F by means of an adjusting screw, equipped with locknut,
which regulates the gap beiween the bellcws plunger arnd the switch plunger.

7o The watertight sluminum alloy case is equipped with four mounting
lugs &nd two bosses for 3/4" standard Navy tube fittings.

8c The unit can be mounted either on the bulkhead or overhead, with
the finned tube projecting either tao right or left.
9 The case is provided with an aluminum alloy removable cover,

se

giving free zccess to the interior.
10, The total weight of the sample thermostat is 3 lbs., 2 ozs.
11, For further description, see appendices, Plates 1, 2 and 7.

WMETHOD OF TEST

12, The thermostat &s received was first ad1u ted to operate in
air at 105°F,

13. The finned tube of the thermostat was then immersed in an oil
tath and tested for accurscy in conformence with specifications, reference
{v), for mercurizl type thermostats. However, this methcd was found to be
impracticable, zs changes ir the room temperature affected the opera ating
point, due to the case of the thermostat being exposed to the surrounding

L

T In view of the unsuitability of the oil bath test ecquipment, it
was necessary to compare the sample submitted with the present standard
Navy mercurial type, reference (c)

15, The first comparative test was mede by plucing both thermostats

n an electrically controlled overn in which the temperature wes raised at
very slow rate until each had closed its alerm circuit. The operating

¢ints and the rate of rise were reccrded.

W g

"3

16,. Next, the test cutlined in paragraph 15 was repeated, except
that a higher rate of lemperature rise was used.
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17. Following this, each thermostat was connected, through
suitable relsys, to control the temperature cf the oven in which the
thermostat was located. The &ir, during this test, was not agitated and
the temperature regulation was recorded by a thermograph located in the
oven,

18, The bellows type thermostat was next placed on a Bureazu of
Engineering shock stand and given 20 — 250 foot pound blows while mounted
ageinst the bulkhead, finned tube horizontal. The force of each shock
tended to move the unit away from the bulkhead.

19. Following the shock test, the test given in paragraph 17 was
repeated to determine any change that might have occurred during the
shock test.

20. The complete unit was then placed in a tank of salt water, to
a depth of 3 feet, for a period of 12 hours to determine its watertight
integrity.

21, Finally, all of the current-carrying parts were tested for
their insulation resistance and dielectric strength.

RESULTS OF TEST

22, The sample bellows type thermostat, under test for conformence
with the specifications, reference (b), satisfactorily complied with the
requirenments for shock and watertight integrity, insulaticn resistance
and dielectric strength. No other tests specified were applicable tc this
thermostat.

23 The lag of the thermostat, as plotted on curves, Plates 5
and 6, is greater than that of the Navy type GM-105°F fire alarm thermcstat,
also plctted on Plates 5 and 6, mounted in its latest type bakelite case,
drawing reference (c).

24 q The results given by curves, Plates 5 and 6, are confirmed by
a thermograph, Plate 7, tsken ir an eleciric oven. The Navy type maintained
@ nearly constent temperature over a pericd of 15 hours, while the bellows
type varied the temperature approximately 1°F, plus or minus.
COMMENTS ON RESULTS OF TEST
25 Although of excellent workmenship, the bellows type thermostat
under test did not displey eany advantages over the present Navy mercurial
type.

26. It is believed that the following features embodied in the
bellows type thermostat would be objecticnable if the thermostat were
installed in & Navy fire alarm systenm.

(a) Damage or removal of the finned copper tube would render
the unit inoperative but would not open the supervisory
circuit.

(b) Brezkage of the small coil spring, holding the switch
assembly against the adjusting screw, would prevent the



switch from closing when the operating point of the
thermostat is reached.

{c) The overall length of the finned tube (8!75) may prove
tc be a disadvantzge where space is limited.

(d) The feature of the supervisory circuit opening at 32°F,
incorporated in the Navy mercurial type thermostats,
is not embodied in the sample thermostat submitted.

CONCLUSIONS

27. This liquid-filled bellows type thermostat, manufactured
and submitted by Julien P. Friez and Sons, under test for Naval sultability
as a fire alerm thermostat, was found te be inferior to the present Naval
mercurizl type, reference (c).

28, The thermostat is of excellent workmsnship, very rugged under
shock and embodies a quick acting Burgess cwitch, capable of brezking =z
greater current than the Nevy mercurisl type.

29, Wiatertight construction is employed and the thermostat should
rove to be satisfactory for other Naval applicaticns.
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