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ABSTRACT

The Westen "Scnsitron® 813 Servo Mixing Relgy de-
scribed in this report meets thé electrical requirements
for general Naval use. However, it fails to meet the vibration
and shock requirements. |
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TINTRCCUCTION

s In general a mixing circuiu for the two speed servo sysiems
consists of a rclay operated by a tube. The weston relay "Sensitron®
313 operates directly from the sinchro voltage. This feature eliminates
one tube from the servo svstenm.

DESCRIPTION OF SUEBJICT RELAY

2. The relay as shown on Plate 3 is mounted in a sealed glass enwelope
on ‘a@p octal tube base, and the relay itself is constructed very similiar
to a permanent magnet direct cvrrant neter. There is a small meter type
rectifier, which permits operation from alternating current voltage, also
mounted in the envelope. A resistor, which provides the proper impedance
of the unit is alsoc mounted in the envelope. The relay is single pole
double throw, has approximately 8400 ohms impedance at 2 volis 60 cycles
per second, the pole leaves the low contact at 1.8L volts and contacts the
high contact at 1.90 volts, and is designed to withstand a momentary over-
load of 55 wolts. The contacts are intended to handle the small power that
is used in small vacuum tube grid circuitse.

VIBRATION TEST

Fe The vibration (resonance) test applied to the Weston 813 "Sensitron®
was identical to the tcst applied 0 "ruggedized" tube samples submitted
to the laberstory for type approval, i.e. frequency range 10 - 100 cycles
per second, amplitude of the WRL vibromotor is adjusted to the maximum

sin amplitude at 10 cps and the output of a Sperry Pick-Up Model C-506

at 10 cps is maintained constant for all frequencies in the range. This
soecification is covered in JAN spacifications for ruggedized tubes (no
specification number assigned). This test is ‘called"Mechanical Resonance",
e.z. Type SULAG of 3 April 19h5. Therelay #as nounted rigidly to the
vikramctor by clamping the metal ring at the base of the envelope and the
data on Flate 1 were recorded.

SHOCK TEST

Le After the vibration test was completed the relay wes mounted on
the NRL standard Blectronic Impact Machine, MRL “lueprint No. RAIOF 390A.
The relay was shocked from four directions, 10 blows for each direction
in 50 "Gt steps from 50 "G" to 250 BG" as indicated on Plate 2. After
cachset of 10 strokes beginning with 100 "Gt the operating voltage of
the relay was measursd and recorded on Plate 2.

CONGCIUSIONS

5. Since the relay am tended to move away from the lower contact
nI# with 1.6 volts on the coil at frequencies above 11 cycles per sccond

| s
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-s shovm on Plate 1, it is considerecd to have failed to pass the vibra-
tion test. Also as recorded on Plate 2, the relay coll was dislodged
rom its bearings at 250 “G" shock so it is considered to have f ailed the
shock test. The electrical chorocteristics are considered to be satis-

factory.

REFERENCE

1. BuShips Ltr. (938-916k of 25 November 193k to
Dir., NRL (SRPPB)(S536R)
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Operatin

ool

voltages of relay at heginning of tests

Vibration Characteristic Data

Weston 813 "Sensitron® Relay

o

- Low contact - 1.84 volts &0 cyclzs/sec.
- Neutral - 1.88 volts 40 cycles/sec.
- High contact — 1.90 volts 60 cycles/sec.

sThese values were the same at end of vibration t est.
Vibration [‘recuency 7to 100 cycles/sec. varied continuously.

Volts on Coil

Results and Comments

Vibration directed parallel to plane of coil and base of envelope

0 7 to L2 cps arm remained closed on L.

L2 to 100 cps arm vibrated from L but a2d not coantact H.
3 7 to 33 cps arm remained cleosed on L.

33 to 100 cps arm vibrated from L but did not contact H.
1.6 7 to 11 cps arm remained closed on L.

11 to 100 cps arm tended to move from L.
1.88 7 to 85 cps arm moved back and forth from L to H

85 to 90 cps arm remained closed on L.

90 to 100 cps arm * ended to swing away from L.
1.9 7 to 60 cps arm remained closed on H.

&0 to 100 cps armtended to move away from H.
3 7 to 30 cps arm remained closed on H-.

30 to 100 cps arm tended to move away from H.

(continued on Plate 1 (cont'd))
R~2917

{;r- PLATE 1
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Impart Characteristic Data

Weston 813 "Sensitron" Relay

Operating voltage at beginning of test:

I - Low contact - 1.8l volts 60 cycles/sec.
N - Neutral - 1.88 volts &0 cycles/sec.
4 - High contact - 1.90 volts 60 cycles/sec.

V1 = goil parallel to direction of shock.

v2 = goil perp ndicular to dirsction of shock.

2 =-Shock directed toward “ase of envelope and ecaxial to coil.
HF = Shock directed opposite to HB.

0o

Hammer  Peak No. of Relay Operating Volbage After Each Set of

Angle Accel. 3Blows Fosition Rlows

Degree  "GY T-Tow Contact H-Natural B-Tigh Contact
6 50 10 vl

6 50 10 e

6 50 10 HR

6 50 10 HF 1.86 1.90 1.95
12 100 10 7l 1.88 1.9k 2.01
12 100 0 ¥ 1.82 1.90 1,96
12 100 10 HB 1.86 1.95 2.05
12 100 10 HF 1.81 1.88 1.99
18 150 10 vi 1.80 1.83 1.96
18 150 10 72 1.77 1.83 1.9k
18 150 10 H . 1.86 1.87 2.06
18 150 10 HF 177 1.82 1.9k
- 200 10 vl 1.76 1.83 1.94
2l 200 10 V2 1.76 1.82 1.96
2l 200 10 HR 1.83 1.88 1.98
2l 200 10 5 3,95 1.82 1.9k
34 250 10 vl 197 1.80 1.93
36 250 % 52 1.75 1.78 1.9k
36 250 10 358 Coil dislodged from its bearings -

test ended.
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Volts an coil Results and Comments

Vibration directed peruendicular to plane of coil and parallel to
hase to envelope

0 7 to 48 cps arm remaincd closed on L.
L8 to 100 cps arm vitrated from L but ¢id not

gontact H.

T 7 to 2L cps arm remained on L.
24 to 100 cps arm tended to move from L.

1.6 7 to 14 cps arm remained closed on L
1k to 100 cps arm moved back and forth from L to H.

1.88 ' 7 to 100 cps arm moved back and forth from L to H.

1.9 7 to 85 and 88 to 100 cps arm remained closed on H.
87 tn 83 cps arm tended to move away from H.

3 7 to 31.5 cps arm remaired closed on He.
3i.5 to 100 cps arm chatter=1 on H.

{cont'd)
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WESTON "SENSITRON": 813 SERVO MIXING RELAY

DECLASSIFIED

PLATE 3
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