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AUTHORLZATION FOR TEST

1. Thie problem was suthorized by Buresu of Engineering letter,
» = 1 P I - . 1
ref.{a), end other additional correspondence pertinent to this problem
1s listed as ref.(b), (c), #nd (d).

Reference: (a) Buling let.S62-2(&)/L5(10-30-Ds) of

6 November 1934.

(b) INMl Schenectedy, N.@. let. $69/L2(82)
of 30 October 1934 to Bubng.

(¢) Genersl Electric Company's let. T/GE(22)
of 26 October 1934 to INl, Schenectady.

(d) Nevy Dept.Specificstions for Interior
Communication Apparatus, BuEng let.
$67/L5(2-7-DF) of 11 Feb.1328,

OBJECT OF TEST

2. The object of this test was to determine if the relsy, &s sub-
mitted, complied with Navy Depurtment Specifications, ref.(d), and its
suitability for instellation in "Thyratron Remote Control Racks" to
transfer the circuit from low speed to high speed receiver regulators.

ABSTRACT OF TEST

3, The relay was set up in this Laboratory in & circuit sinulsting
the conditions to which the relay would be subjected aboard chip and
closely observed while under test for endurence. The usual test for
ozeration of the relay &t over «nd under volteare snd when subjected to
shock wes made. The insulation resistence, dielectric strength, tempera-
{ure rise of the solenoid were then determined.
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Conclusions

This reley, as submitted, complied with all of the require-
ments of the specifications with the exception of the shock test
requirenent. However, this fault can be easily corrected by a
chenge in the mounting of the metel vacuum breaker. A sketch of
this modification is shown on Plate 2.
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Recommendations

(s) It is recommended that this rela

] 5 ded. § y be approved for use on
Contracts-d05—99955 and NOs-34550, providing the manufacturer changes
the mounting of the metzl voeuun bresker. A sketch of a proposed
mounting is shovm on Plate 2. V.

(p) It is recommended that the EATE S
% aule er specify th
rating of the metal vacuum bresker on the relay namg ?1ﬂ{e, e contact
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DESCRIPTION OF MATERIAL UNDER TEST

4. This relay, manufactured by the General Electric Company, is
xnown &s a type 12 HBC 13Al relay, and includes a type Fi-6 metel
vacuum breaker., The reting of the vacuum brezker is 10 aaperes at
230 volis BeCe The opersating coil of the relsy for intermittent
duty on & 125 volt d.ce. circuit.
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5, The metal vacuum breaker consists of & stsel tube, containing
two fixed insulated contects and one movable contact which is in common
#ith the metzl case. The movement of tha common coatact is made pos-
sible by mesns of & rod extending throuzh the thin flexible diaphragm
shich forms one end of the tube.

6. The normal position of the bresker, when mounted on the relay,
allows one circuit to be closed und the other opened. The solenoid,
when enersized, transfers these comections, as the vacuum brezker is

the equivalent of a single pole, double throw switch. The breaker case,
being in common with one side of the line, is insulated from the relay

chassis.

7. A photograph of the relay is shown on Plate 1.

METHOD OF TEST

8, First, the relay was tested for endurance by connactinz the
solenoid in a 115 volt direct current circuit and interrupting its cur-
rent at the rate of ten cycles per minule by means of & contactor
mechanically driven. This test was continued until the relay had
operated 20,000 times. Each cycle of operation opened and closed &
loed of 10 amperss st 220 volts a.c., 60 cycle, 50% P.F.

9. HNext the relay was tested for operatlon when inclined 30°
from the verticzl plane in all dirsctions at voltages of 10% above
und 20% below normal line voltage.

10. The relay was then plsced on a Navy standard shock machine
and tested for operation while under shock. The test was concluded
with the usual insulation and dielectric tests.
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3ESULTS OF TEST

l.]. >
Specifications

Voltaze of solenoid
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Endurznce

Ineclinztion

Insulation resistance.

.

Dielectric streangth.

Temperature rise
of solenoid.

Shoek test.

Recuirzments

115 volts
Direct
Not specified

10 amps at 220
volts a.c., 60 cycle
50% P.F.

20,000 operations
at the rate of 10
cycles per minute.
Ezch cyele open—
ing end closing
the rated load.

Relay shell oper-
ate satisfactorily
when inclined 30°
from the vertical
plene in all direc-
tions at 10% azbove
and 20% below nor-
nel line wvolteage.
Not less than 5
megohms when
messured by 1000
volt megger.

1740 volts &.C.,090
eycle applied for

one minute belween
all current carry-

Test Values

115 volts
Dirzct
0.0093 anps

10 anps. at 22
volts, a.c.,50 cycle

50% P.F.

20,000 operations
at the rate of 10
cycles per minute.
Bach cyele opening
and closing the
rated load.

Relay operated
satisfactorily.

200 negochms by
1000 volt megger.

1240 volts &.c.,60
eycle applied for

one minute hetween
all current carry-

ing parts and chassisJdng parts and chassis.

Not more then 30°C.
rise at ambient
temn. of 40°C. at
conclusion of en-
durzuce test.

Relay shell operate

11.53°C rise at con-
clusion of eadurance
test.

Unsatisfsetory. (See

sutisfsctorily after comzment, Par. 13.)
epplication of 20 blows

of 150 foot lhs. when

mownted on & Navy std.

shock machine.,




12, The o the relay snd metal vacuum breaxer during
.f.

thz endurance

13. The relsy compliied with all of the requirsmeats of the speci-
fications with the exception of the shock test roﬁuiruaeqt khan Ziven
13 olows of 150 foot pounds on ¢ lavy stundurd shock machine, the relay
failed to operate Jatibf;ct rily. An exzmination discleosed that the
sercws securing the bresker were loose in the ingulating ring.

1/.. For proper operation the metal vacuwa breaker should be rigidly
mounted. & sketeh of a propesed mouniing is shown on Plate Z,
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. This relay, as submitted, complied with zll the requirements
of the specifications with the exception of the shock test requirement.
Howevor, this fuult can be easily corrected by a chenge in the mounting
of the metel vacuun brecker. 4 sketch of this modification is showm on
Plate 2.
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BREAKER MOUNTING
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