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ABS~RACT 

The Weston 11Scnsitronn 813 Servo M:i.Xing Relczy de­

scribed in this report ueets the electricalrequirc~Gnts 

for general Naval use. However , i t fails to meet the vibration 

and shock requirements. 
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I!CRO:::i;CTION 

1. In general a r..ixin~ circt..!.t for the two speed servo systems 

consists of a r~lay operat[;~: by a ti.l~C . The ,,-st..:m relay "Sensi tronn 

:13 or8r~t.;;s directly froro t:112: f' nchro volta,·e . This L,at'.ll"3 eliJTlinates 

one t.1,1';:,e from the servo s1 st,:~r.i.. 

D-:SCR:PTIOr OF SuBJ-:::CT lBLAY 

2 . The relay as sn.:.wn ::i~1. Pl.s.tE- 3 is rr.ount.ed in a sealed glass em;elope 

on • an octal tu';)e base. and the r~lay itself is constructed very si!"'.iliar 

to a t,err.anent magnet Cir::ct c:·rl· :nt . eter . Th6re is a smell meter· type 

rectifier . ~lu.ch per~its o;eration fro~ elternating curr ent voltage . also 

n..ounted in the envelope . A resistor, which f)rovides the proper impedance 

of the unit is also mounted i n th~ envelope . The relay is single pol e 

double throw, has approxir-.ately 6400 ohms impedance at 2 volts 6o cycles 

per second, the pole leaves the low contact at 1.84 volts and contacts the 

high contact at l . )D volts , and is designed to ,n.thstand a mo~entary over­

load of 55 volts . The contacts P.re intended to handl e the small pmver that 

is used in small vacul.l!l. tube gri•:i circuits. 

VIBRJ..'IION TEST 

J . The vibration (r Gsonance) test applied to the ,'Teston 813 11Sensitron" 

1·•1as identical to the t ..... st applied to 11ruggedized11 tube samples submitted 

to the labor~·ory for type ap~ro,al, i . e . freqaency range 10 - 100 cycles 

per seccnd, amplitude of the NRL vi".Jromotor is adjusted to the maximum 

sin amplitude at 10 cps and the oatput of a Sperr y Pick- Up Model C-506 

at 10 cps is r...aintained constant for all f r equencies in the range . This 

soocification is covered in JJJI s o.9cifications for ruggedized tub::-s (no 

s~--cification number assiGned) . Tr.ds t e st ·i s ·called11Mechanical Resonance11 , 

e·. z . T;y1JC. Su!.i,·•G of 3 Apri l 1945 . The relay ,-;as r:ount~d rigidly to the 

11'i.~ramctor by clarr.j_'.:l:_n·~ the metal ring at the base of the '3mrelopo and the 

data on Plzt~ l were recorded. 

s::CCK T".::,ST 

4. After tht: .. i; re.tion test ~.:.is CecJLFlcted the relay we..s ,,.,01mted on 

t 1e NP..1 standard ~Lctronic !npect '1!.achin-3; i\'RL 'lueprint No. RAlOF 390A. 

The r~la:y vrns shocked fron fo:ir ·u-ections, 10 blo' s for each direction 

in 50 11011 steps from SO "G" to 250 11 011 as indicatau on Plate 2. After 

eac~ret of 10 strokt-s beginning with 100 11 G11 the oparati ng voltage of 

the relay was measurl-d and Tl:corded on Plate 2 . 

COl·:cr,:rsJONS 

, . Since the relay arm tended to move away from thr; lower contact 

11 111 v:ith 1.6 volts on thP coil at frequencies abov::: 11 cycl es per second 

- 1-
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;:s sho,;m on Plate l, it is considarcd to have failed to pass the vibra­
tion te,st. Also as recorded on Plate 2, the relay coil was dislodged 
from its bearings at 250 11G11 shcck so it is c onsidc.,~ed to have f ailad the 
shock test. The electric<2l cl-vi~ . ct e:ristics are considered to be satis­
factory. 

REFERElJCE 

1. BuShips Ltr . (938- 916~ of 25 November 1934 to 
Dir., NRL (dRPPB)(S536R) 
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Vibration Char~cteristic Data 

Weston SlJ 11Sensitron11 Relay 

~~ 

Opzrating voltages of relay at '.;ezinr.ing of test : 

L - Lov; co:1tact - 1.34 vvlts 60 cyclss/sec. 

r• - Neutral - 1.88 volt:, 00 c•. ,~les/sec. 

H - Hieh cont act - 1. 90 volts 60 cycles/ sec . 

-!(-These values were the same at end of vibration t '3s t. 

Vibration .'ret'uency ?to 100 cJ' cles/ sec. varied c;;,ntinuously. 

Volts on Coil Results and Co.lI!r"tnts 

Vibration directed parallel to plane of coil and base of envelope 

0 7 to 42 cps arm remained clo$ed on L . 

42 to 100 cps arm vibrated f r om L but a~Q not co~ta€t H. 

l 7 to 33 cps arm remained closed on L, 
JJ to 100 cps arm vibrated from L but did not cont~ct H. 

--------
1.6 

1.9 

3 

7 to 11 c-ris arm remained closed on L. 

11 to JOO cps arm tended to move from L, ----------

7 to 85 c~s arn woved back and forth from L to H 

85 to 90 crs arm re~4ined closed on 1 . 

90 to 100 cps arm+ ended to S1"ing av,ay from L . 

7 to 60 cos arm re~ained closed on H, 

60 to 100 cps arnt.mded to n:.ove away frcm H. 

7 to 30 cps arm re~ained closed on H. 
30 to 100 cps ~rm tende~ to move away from H. - - ----- _ _;;_ _________ _ 

(continued on Pl ate 1 (cont ' d)) 

R- 2917 DE 
PLATE 1 
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Impart Characteristic Data 

Weston 813 °Sensitron11 Relay 

Operating voltage at beginni..l'lg of test : 

L - Low contact - 1 .84 volts 6o cycles/sec . 
N - Nzutral - 1.88 volts 6o C}'clas/sec . 
H - High contact - 1 . 9(} volts 6o cycles/sec . 

v1 = Coil parallel to dirsction of shock. 
v2 = Coil perp ndi~ular to f ir c ion of shock. 
EB =- Shock directed toward ::ase of envelope and cc axial to coil. 
SF= Shock directed opposite to HB . 

Hammer Peak No. of Relay Operating Voltage After ~ach Set of 
.A.rigle Accel . Blows Position .Blows 
Degree "G" '.L- tow Contact 1'1- i~atura.I H-'fl1.gn Contact 

6 so 10 Vl 
6 so 10 v2 

6 50 10 HB 
6 so 10 I-IF 1.86 1.90 1.95 

12 100 10 vl 1.88 1. 94 2.01 
12 100 10 v2 1.82 1.90 1 , 96 
12 100 10 HB 1.86 1.95 2.05 
12 100 10 EF 1.81 1 . 88 1.99 
18 150 10 vl 1.80 1 .83 1.96 
18 150 10 v2 1.77 1.83 1.94 
18 150 10 Fe 1.86 1.87 2.06 
13 150 10 HF 1.77 1.82 1.9h 
24 200 10 vl 1.76 1.8) 1.94 
2L 200 10 v2 1.76 1.82 1.96 
21t 200 10 f_,.~ 1.8) 1.88 1.98 

21.: 200 10 EF 1.75 1.82 1.94 

3t.. 250 10 vl 1.77 1 . 80 1.93 

36 250 10 v2 1.75 1.78 1.94 
' 

36 250 10 -- Coil disl odged from its bearings 
test ended. 
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Volts on coil Res,.:.lts and ComIPents 

--- - ·--· --- - ------------
Vi'.)ratio11 directed per, endicular to plane· of coil and parallel to 

'"·ase to env~lope 

0 

1 

------- -------------------
7 to 4~ cps arrr remain d closed on L. 
46 to 100 cps arm vi1- rated from L 1::iut did not 
contact. i{. ----------------
7 to 2! cps ar~ remained on L. 
24 to 100 cps arm tended to !:love from L-. 

---------- ---------
1.6 7 to 1h c s arm remained closed on 1. 

1L _to 100- cps arm moved ba~k and forth from L to H. 

1.88 7 to 100 ~P,!!_ arm moved bac1' and forth from L to H-
---------------
1.9 7 to 85 and 86 to 100 cps ar~ remained closed on H. 

~t--~ 8..., C:_JS arn: tend1=>d to r.-?ve away fro!ll H. 
----------
3 7 to 31.5 cps arm remaired closed on H. 
__________ J ... ,5 to 100 cps arm cha~.te"':_ _·_o_n_H_. ______ _ 

R-2917 \Cont'd) 
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