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Kf-Ka-H-480-eju

7/24(480-K) X-867/66 )¢ -
From: The Chief of the Bureau of Ships.
To: The Director, Naval Research Laboratory,

Anacostia, D. C,

ayBJECT: Redio - Switches, Antenna - Two Sample Switches
Sybmitted by Powercraft Corporation, St. Louils,
¥issouri, Manufacturer - Test of Two Switch-
Handle Insulators for Above - Problem Number
H-13-1 To Cover Testing.

Reference:

(a) BuShips 1tr. 8567/24{480-K) dated February 14, 1942
to NRL forwsrding two samples of Powercraft 5srpor—
stion Antenna Switch, Cat, No, B-3358, for tests and
BuEng. Dwg., RE-B1AA-249F, dated July 23, 1941,

(b} NRL 1tr. report $67/24, tDH:rb, dated Februsry 25,
1942 to BuShips covering feate of above ewitches.

{¢) BuShips 1tr. $67/24(480-K) dated March 6, 1942 %o
Powercreft Corporstion forwarding information con-
tained in reference (b).

{d) Powerecraft Corporation 1ltr. to BuShipe dated May 1,
1942 confirming the forwarding to BuShips of twe
switch-handle insulators.

Enelosure: '
{a) (s.c.) One {1) earton containing two switch-handle
insulators for type BB Cat., No. B-338 Powercraft
"Silver Ball® Antenns Switches.

¢ It ie suggested that enclosure (A) be tested
to ascertain whethsr the new design insuletor eliminates
the internal corona found to exist when the former type
of insulator was used, and deseribed in paragraph 2 of
reference (b), and determine whether the new design lnsu-
lator is sultable for use with the aforementioned switeh
in eonjunction with the Navy Modsl TAQ series of radio
transmitting equipments,

2. Problem Ho, ¥M-13-1 with priority AAA will cover
the conducting of the above described tests,
Le 4, HoKoasom

By dirsctics
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INSMAT, Chicago, Il s

The Chief of the Buresu of
Powercraft Corporation,
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TNSPECTOR OF NAVAL MATERIAL,
30 Church Street, New York, N. Y.
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Frome ilevel Research Lsboratory.
To: Burzau of Ships.

eybject: ksdio- Heport on Test of Two Ssmple Antenne
Switches Submitted by Powercraft Corporstion,
St. Louis, lisscuri, danufacturer - Test of
Two Switch-Hsndle Insulators for Above -
Buships Prob. No. li-13~l.

) BuShips ltr. 867/24L(480-K) of ey &, 1942
to NEL.
{p) BuShips ltr. S67/2L(480-K) of Februsry 17, 1942
to NRL.
(¢) NEL ltr. 867/2i, of Februsry 25, 1942 to BuShips.

7 In accordsnce with refersuce (a), thc wo sample
sntenne switches, mesnufactured by Powercraft and submitted o
tne Navel Research Luborvtory by the Bureau o; Shlpu, WeIre
subjected to tests with the new design switch- hendle insulstors
to determine their suitsbility for use in conjunction with
the Nevy lodel TAQ Series of radio transmitting e ulumbnts.

2. Tolta»e tests were conducted up to 52 kilovolts
gt 175 1} imilar to those reported in reference (c). During
the ooulse oL the tests there were no indicetions cf internal
cocrons in the switch-hsndle insulstor. After the switch was
subjected to 52 kilovolts at 175 dc¢ Tor 10 minutes, the top
of the switch-hsndle insulator became only slightly warm.
Therefore, the new design switch-hendle insulators may be
considered sr+1ufaotorv for use with these switches in con-
junction with the TAL Series of rsdio transmitting eguipments.
3. . Since these n'w design switch-hendle insuletors
weigh epproximetely twice s much es the original design
insuletors, tests were mede egein to ascertein the sultebility
of these switches when zubjectsd to shock =nd vibretion. On
shock, when subjected to momentary peak accelerations of
epuroximately 250 g, trere was no tendency for the switchies
to lesve their positions. Vibretion tests showed that in the
open position the switch showed no tendency to unlock and close.
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' the closed position th switch still creeps open, &lthcugh
B .- rapidly es before, due to bthe incressed weight of the
E: tch-ncndle insuletors. It is recomrnended thet detents be
switeh tip to eliminste this trouble.

G

*

Beorooreted in the

). The ehove tests indicste thet both switches cTe
teble Tor use with Model T2Q Transmitters from a voltcge
Bescaown cnd corons stendpoint. Fer shipboard imstelletions,
:;ﬁfnical ~odifications zre still necessery to prevent the
Btches from creeping ooen under vibration snd to eliminate

cessive vibretion and wear in the-switch-hendle pull-out

B The switch-handle insuletors are being held &t
e Nevel hkesearch Laboratory subject to the Buresu of Ships!

K. J. Walker,
By direction.
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o b The Chiefl of the Bupresn of Mlps,
ot Direotor, Zavel Researeh Laberatory.

B 0% e Radile - Bwitehas, Antenna « Test of Twe
fsmple ivitehes Submltlted By Yowvererafl
Sorporation, Ssint Louls, Fissouri, “nnte
faoturer - Asal nment of Froblem Fuuber
Hellel To dover Testing.

A ke 4 L8]

c4 Ls.0.) Bwe (2) voses each containing one sueply
of Fovevoeraft Corporation Antanas Sviteh
Satsloyx Yo, B33, Type 3.8., Asperess -
200, Yeits 18559,

(3% ix.w, ) Barssg of Laginesring draviag CEATERE. L
pavision *F* datsd July P2, 1941,

1. Spelosure (A} was subsittsd So the Durean
wy the msnufecturer for inspection and test in conssption
sk the possible procurssent acd use of the subjeql

sv ¢ of antenss swlteh by veriocus inters:ted Wovy sadile

g=fivities,

2o it w41l ba neted thet the ssmpie sviienss
veve Been subnitted with dussy Lnsulstors su oFting
tha owlielh blede end statlonary eentnat, ond Yovy Bppe
£1176 stend.off fnsuletors as shown on sngloaurs L 9)
should be substiteted therefor. Two sanples of this
$yce af laguletor are ovsllndle st the Fursau LT resuired
= the Lebaratery for tnis appliestion, 1% will sleo
oted that one ssaple switeh has Tewsr sxposed deryp
sives on 1te weghanism than doss the other, an@ thatl poth
itﬁhiﬁ heve rg‘it‘gr 12!@&'-"!‘"’ st %@%"’{*ri‘.l ef th“‘ ﬂl?’-“_}ﬁ!aﬁﬁﬁ'
lag surfaoes to yrovide » bw poalstenie Janstian,

ap =

% t¢ 12 suggerted that the Lsborslory s iuss

-

teste on She v sasple svitches to A«ternine thelr

?«w‘"fé if”‘;“”_
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AUTHORIZATLON

1. The test of the "Agestat" time delay relay menufuctured
by the Americun Gas Accumulator Compsay was authorized by the Bureau
of Znglneering on 1 February, 193/, letter £67/2,/L5(9-2-W8) to the
Direztor, Naval Research Laboratory.

NRL Test Report RE-1007 dated 9/25/33.

Reference: (a) Bulng.let. $67/2/4/L5(9-2-%8) of 9/6/33 to NRL.
(b)
(c) BuBng.let. $67/24/L5(9-2-W8) of 2/1/3. to NRL.

0BJECT

2. The object of the test was to determlne:

(a) The sultebility of the "Agastat" relay for Naval use.

(b) The effects of temperatures in excess of 35° C. upon the
operation of the relay, a previous relay having failed to
operete at temperatures azbove 35° C. as reported in ref.(b).

(¢) The effects of temperature incresse on the resistance of the
relay coil to determine if the gas or the magnet coil was
affected primerily to cause the failure of the relay.

e The performence of the materials under test muy be
summarized as follows:

(a) The "igustat" reley functioned satisfactorily over a range of
temperatures of 4% C. to 60° C. At temperatures in excess of
60° C. the actlon of the ralay was irregular and not considered
satisfactory.

Note: Due to the limitations of the refrigerating systen
used in these tests, & temperature of 0° C. could not be
obtained.

Ls In view of the test results it may be comcluded that:

{(a) The "fgestat” reluy in the form in which it was resubmitted is
suitable for Navel use in locations where the ambient tempersture
does not exceed 50° C.

(b) It mey be assumed that the "Agastat" relay will function sue-
cessfully at temperztures down to 02 C. since no sign of failure
wes detectable when operating at a temperature of 4° C.




ECOMMENDA TLONS

In view of the facts determined from bthis test it is recom-
randad that the Bureusu approve of the "Azastatm relay for use in
devel redio trancamitting equipment providing the following modificu-
tiong are made:

(@j That the coil supports be secured by means of brasc serews
and lock nuts or lock washers so that the zoil mey readily
be removed for replacement.

(b) That the parts used in the fabrication of the relay be made of
non-corrosive materlels or that the materials used be so treated
as to prevent corrosion or rust.

e T —




5, The meterlals under test were z sample "Agastat" time
delay relay manufactured by the Amerinsan Gas Accumulstor Company .
(&) This relay is the sezond saple to be sukmitted for test, the

first sample being rejected as unsatis actory as previously
mentioned and reported in ref.(b).

0D OF TEST

6. The "Agustat" relay wus subjected to a careful inspection
and the following facts were noted:

&) The relay 1s of rugged and compact conatruction and is of the
following dimensions:

Width  2-1/2"
Depth 2-1/27
Height 5"

(b) The contacts of the "Agustat" relay are of sllver and are of
sufficient size to carry the rated current (4 amperes) without
heating. This was determined from the fact that no contact
trouble was experienced during the test in which the load was
broken 5165 times.

(b) The relsy case is of steel, as are also the mounting studs and
coil supports. The exterior of the case was finished with &
coating of baked erystalline lacquer. The interior of the cuse
had no protective cozting and showed some signs of rust. The
varlous parts of the assembly are in general riveted together
Wwhich precludes the possibility of removing the relay coll for
repair without considerable difficulty. The contacts, however,
can be removed readlly for replacement.

(d) The gas chamber iz of brass while the flexible menbrane appears
to be treated leather, or some special fabric closely resenbling
leather. The timing of the relay is not readily adjustable after
it is recelved from the manufacturer.

7. The circuit used in test of the relay was identical with
thet used with the first sample relay and is 1llustrated in Plate Ll
et (bl

8. Tables Wo. 1, 2 and 3, appended hereto, are & record of
tests of the "Agastat" relay. In these tests an auxiliasry reluy was
used to break the coil ecircuit of the "Agastat" ralasy and a leoad zir-
cuil was so connected as to cause the contacts of the relay to breesk
the full rated load of & amperes. The timing was chezked accurately
overy fifteen minutes by means of a solenoid operated plunger in
conjunchion with a stopwatch. Reference to Tables No. 1, 2 &nd 2
shows that the "Agastet" relay functions satisfectorily between the

&, -
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ambient temperatures of 4% and 60% $. &b 65° C. and sbove, the relay
makes intermittent contact.

9 Table No. 4, appended hereto, is a record of an additional
tazl of the "iAgastat”" relay. This test was to determine what effect
‘he inerease of smbient and coll temperatures had on the resistance of
the solenoid =oil. A condition of continuous operation was given the
relay for thls test, that is, the relay coll was energized continuously
during the test, the break feature not beinz utlilized. Reference to
Teble No. 4 shows that for an ambient temperature of 65° C. and the
asil temperature of 92° C. that the magnetizing current of the coil
ned been reduced .006 amperes. Thus, with an emblent temperaturcs in-
resuse of 231%, and a coll temperature increase of 373%, the magnetizing
current was reduzed 9%. Thus, the voltage energizing the coil being of
r. conshant value and the energizing current being reduced by temperature
¢lfzet 9%, the increase of tne resistance of the coil was 10.3%, this
not considered as belng unwarranted and is believed to be well
thin operating characteristics for thls type of coil.

The results of the test for temperature effect on the coil
s thet the failure of the relay to make contact at bemperatures
ss of 60° C. is due to expanzion of the gas in the plunger chamber.

ORDED

Sl Tables No. 1, 2 and 3 record the data obtalned during tests
to determine the effect of variations in ambient temperuture upon the
igastet" relay. Teble Ho. 4 covers the test conducted to determine

effest of increased temperabure upon the resistance of the solenold
'l of the relay.

UDISCUSSION OF PROBABLE ERRORS IN RESULTS

i3, A1l prﬁ~+10able precautions were taken to eliminate errors

{'rom the resulbts of the tes The timing cyele was checked by means of
un electrically operated plun”er actuating & stopwatch. Thermomelers,
PMLLbP“*on~ hed been checked, were used for determining the amblent
rabure and coll temperature. A magnetic counter was used to record

T ¢ made by the relay contacts and an accurate ammeter
-;‘d to adjust the load broken by the relesy contacts. An accurate
ster and milliaumeter were used to record the voltage across the
coll snd the magnetlizing current flowing through the coil. hen
discovered that the "Lgastat" relay operzted intermlttently at

e
C., several checks were made at thls temperature in order to
v the results.
RESULTS
13. The results of the test indicate that the "Agastat" relay
will give satisfactory operation &t temperaturcs a8 h gh as 60° C.

,’
ch NJ“;d par:
is possible wit

coture of the "igocstat™ construction is 1ts smell size
t its being mounted in more restricted locations
other commerclal type relays.

=
=

9]

£




e

15. The tests conducted wlth the Lwo "fgustat" releys subaltted
indlaanbe that extreme care must be exercised in the munufecture of the
wlba bo preveat too greut an amount of ga8 from being introdused into
ihe rontrol chamber. In order that no dunger be ineurred from the use
of this type of relay in the Navel Servicse, 1t is believed that ¢ll

o b3 3 £

relays should be capeble of successful operatlon at temperatures up to
70 G,

HEN
i

if




TABLE Ho. 1

Test Record of "Agestat", 115 woli, 60 eyele, Tizme
Delay Relay.

Timing - 15 second. Contacts breaking 6 amperes.
(5 February 1934).

Ambient Time Number
Temperuture, Cyele of
TR e oo JIBIRBER B o Seconds Lo SEneEk
1030 15.5 15 @]
1045 15.8 15 65
1100 15.9 x5 119
1115 22.0 15 179
1130 23.0 15 234
fab 6.0 15 204
1200 32.0 15 ' 360
1215 32.0 15 , 417
1230 31.0 15 .50
1245 ol 15 516
1380 33.6 15 575
1315 37.2 15 634
1330 39.3 15 692
1345 43.0 15 752,
1400 51.2 15 813
1213 53,0 15 874
1430 50.0 , 15 921
1245 525 15 1001
1500 54,0 13 1070
1515 5442 15 1127
1530 54t 18 1193
1545 55.1 15 1249
1600 5445 15 1312

1615 54.0 15 194)




TABLE No. 2
Test of whanstath, 115 valt, 60 Gj\’ﬂ.e, Time IJQ].E\'{( Rel.‘;y.

Timing - 15 seconds. Contacts breeking 6 amperes.
{6 February 1934)

fmblent Time Number
Temperature, eyecle of
Time Degrees C. _Seconds breaks
930 20.0 15.0 1344
945 22.0 15.0 -1/410 !
1000 24.0 15.0 1482 I
1015 23.0 15.0 1521 I
1030 18.2 15.0 1501
1845 14.0 15.0 1668
1100 11.5 #14.0 1730
1115 10.0 14.0 1793
1130 8.5 14.0 1859
1145 &.0 14.0 1925
1200 7.0 14.0 1988 |
1230 6.0 14.0 2130 ;-
1245 565 14.0 2190 !
1300 S5 14.0 2255 i
1315 5.0 14.0 2319 i
1330 5.0 14.0 2385 |
1345 4.6 14.0 2L52 i
1400 L.5 14.0 2518
1415 L5 14.0 2589 i
1430 Ll #2413, 5 2650 i
1445 2.1 13.5 . P78 t
1500 4.0 1349 - 2783 |
1515 4.0 13.5 2848
1530 4.0 13.5 2914
1545 4.0 13:5 2982
1600 4.0 13.5 3052
1615 4.0 13.5 3114
1630 4B 13.5 3175

#Timing cgcle changed to 14 seconds between 11.5°
and 14.0% C.

##Timing cyele changed to 13.5 seconds between L.1®
anE L5 O




TABLE No. 3
3 Test of "hgastat™, 115 volt, 60 cysle, Time Deluy Reley. i
6 Iiming - 15 seconds. Contacts breaking 6 amperes.
-ﬂ (7 February 1934) i
: Ambient Timing Number
k. Tempersture cycle of
2 Time ___Degrees C, seconds T8 brezks
S00 £9.0 15 75
i 930 60.0 15 300
bt 1000 *¥65.0 15 36/.2
A 1030 54.0 15 3900
1100 51.90 15 £103
A4 1130 45.0 15 4330
- 1200 48.0 15 - 4800 !
- 1230 51.0 ; 15 2931 I
1300 54,5 15 5055 i
3 1330 *#71 .0 15 5165 I
K * Relay meking Intermittent contact before 65° C was :;
. recorded. n{
_.',. 1 ]
"‘ #% Relay making lntermittent contact before 652 C wus i
. recorded and coatinuing intermittent contset up to |
A maximun temperzture of 71° C. li
w
I il
i i
fl
| i




