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WEARIfE STRATOSIl
{r-:.

VISRATORS
SPECIFICATION AI'[D APPIJICATION DAIA
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rrWearite'r Stratosil Vlbrators are eonpletely
sealed ln c-vllndricaI aluminium contai-ners 1fr" dia. and
31/8( long Lxcluding pias which are *r in length. Ihe
i.atter projeet through tlre neoprene board which fo:ms a
fu11y irolicatised Eea1. waight 3* ozs. Shipplng
Yteight per 100 - 30 1b.

Earth c1ip, Type V.105. 
"steel. Iillng holes oa 16"

centre hol.e 1r/8il dia. Weight

Bases - Standard U.X. 4,
to series.

This is of zinc plated
centres (4lA ctearance),
t$ oz.

5, 5 or ?-pin, aceording

rNlRoplrggrOtr

The operation of electronic apparatus - from 1ow
voltage D.e . sources ls a requlrement that often ari*s,
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the most olvious being provisioa of the H.f. supply for
mobile radlo equipment. tr'or such purpoees "ifiARlfn"
Ylbrators have provetl both an efflcient and economical
sotution. fhe fol-lowing notes will assist users of
TIIXARIIETT Vibrators in obtalning the most satisfactory
resuJ-ts by selection of the appropriate type of
Vlbrator and the comect operating conditlons.

Ihe princip1.e on which a vibrator operates is gen-
erally veIl hrown, and may be su.umarisecl as follows.
A steel reeal earryiug a palr of contacts is naintained
!1 vihration hy ar eleetromagnet; this vibratlon
effects switchi.:rg of the battery voltage alternately ln
opposite clirections across the primary wlntling of a
guitable trangforuer. An alteraating E.M.tr'. is induced
ln tbe secondary winding which may then be rectified if
a D.C. output is required.

Iwo metbods of energising the vibrator driving
col1 are in conmon use; the series driven vlbrator
makes use of an iadependent drivi-ng circult and a sep-
aratc ttrlvlng contact on the reed as ia rrfearitefr Iypes
N.S. and Q.I'.A. The shunt driven type has the alriving
aoll connected 1n shunt with one of the mein contactst
by rhich it 1s periodlcally ehort-circulted. This
ttrrpe 1e representerl by I'Wearite" I{SB, Q3' QD' and QE
units. Ihere is no essential difference in operation
of the transformer circult with elther of these two
types, but both are avallable for replacement of exist-
1ag vibrators (See I'ig 1).

Series-driven vibrator type N.S.

Shuat-ttriven vibrator tJrpe N.S.B.
\-

3ig 1. Baslc vj.brator clrcuits providi.ng A.C. output.
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It should be noted that due to the inductance ia

the circuit a very hlgh inverse^-voltage is developed

when the vibratoi" coitacts -open' which would eause

rarid breakdown 
'"r i[J"Iranstoiuei ana vlbrator' rt is

ne-ceasary tirererlie1; ;;d;;" trti" effect to a minlmu'm

bv Eeans ot a coli;";id-;;pacitor mo"n as the "buffer"
c-ondenser 1*s,, $'i;il],-;'ilgl i"r "itn"r be connectetl

across the pri-nary vinding' -or^"rivitled 
by reflection

of an equivalent-Lapacitoi conne-ctii ""to"i 
tne seconcl-

ary.rnthe.l;?i;;-;;;"-iT-"no"idbenoteclthatthe
condenser ro", oi-iii-"a-t"-with-etand about five ti-mee

the nornal workiig';;i;d; -oi iit" transfomer' The

value of the toff"r c6ndeuser depelg?. somewhat on

transf orser d""i;;" ani--circuit einditlons' tr'or a

radio receiver it"i" ;;;'"itt oi-tr" order of 0'01-0'02
nfd. when "orlr".i"i-""'o"t 

tlre- secondary wlnding' If
tbe waveform of 

';il ;;G;ry voltaee. is- obeerr"l- oo an

oscillograph the'"o"-'""t vllue^of-the buffer oonclenser

i;-;;;iiy-"aeternln"a (s"" Fig 2)'

Another rethod of checking this value ig to connect

an anneter in oiJ-iilui- r"ta inil--ritU thg ^secondarv
loacl disconn"ctii, 

-I'o-aalust the'value of b'uf f er cap-

ecltor untll the input *t1:11-io'tli trangforner is at

e nlnimur. l'or-vitlators op"""iioe on voltages greater

than 12, lt 1s aiiisatre to- coon"dt thc buffcr ca,p-

aoitor across tt!'piiiltv-iioai"e; ,. !h: :?l:" of thls
oapacltor r*9t ;h'; be iicrea""a-i" the square of the

io-*" ratlo (seccndary,/primary)'

TBSNStrORMEN DESICN

A correctly designed - transfonaer eircuit is most

i-nportaut if the iil"'oi-tbe vibrator is not to be pre-

$Hilf 
",;i.n:"t:iu;i"ii6r ti*u.,$:::;:i:!;i'=I:

should be alneo ;;;-;i""^" ro1-'total-Ioss{ }arnination

naterial should ["'o""a for maxlmum efficlsncy' thc

nomj.nal operati,n!"f;;;;-";;v ;i-!;rite'r Ylbiatorg is
105 oycles 7lftr" "aa'tf'" 

noninal contact cloeure ti'ee
(sometimes lnrown ul-tnu--ti*loe .friciency) ie 40* nean'

for eaeh pair 
-of- 

contaets'- ot 80/ overall' this
reDreeents the pi'o""i"ie ti:ic of tt'"' operating cycle

auiins which thl-;;fi;i?-""t'""i-t" rto*ing throu"sh thc

priurary rinding'";";h;- " trtnsror:ner ' -ang 
-governs the

value of averagt-ioit"e" lroaueea' Both these factors
nugt be takea i,itJ-"""Eio-eration when designlng the

transfo:mer, tnl'loi" ;;;"- (91 t"*"" per vo-tt)-requlred
beine ha:.f that'"Iia"a-in-a'50 ;t;i;.i"pp1{f-and as ths

nri-mary winding (;e secondary in the- case of syn-
-chronous vibrators), is only i'i use half the time' the

heating is reaucla'"ra the iequired copper area 1s only

o.?o? that of u"ii:'il**ilaioe-ror the !6ps gu33ent'

Details of a typical transforter to provide an

sqoothed output Jf i6o votts at 6o nillia'nops from
un-
a6

v
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NON- SY'NCfinONOUS VIBRATORS STNCHRONOUS VISBSTORS

CORRECT BUTI'ER VAIUN

LrJ

,,lj
)-J -rla

Ll
Gap 'A' should be Gap 'A' as for non-sync: type.
10 - 5ofr of rBr. Sars 'C' should be equal; aot

oore than 10F of tDt .

3Utr'FER CAPACITY TOO SM.LLI

No gaps, slight rearsl
aad tghouldergr .

No gaps, tall rearsl
and I shoulaters' .

TOO I,ARGE

/\-.Jl
li
ll'l
tlfr
rllq
tlll
rllqJ V-.J L

BUSFER CAPACIT?

llll
r!rlrill
lltl
lrr!

-) '.J L
Gaps over 50/ Ears almost gone,

gaps over 50f,.

TOO I{EAVIIY IJO{DEDTRANST'OR}TER

-lrF

I
tBr too narrow. Ears very Iong,

indicating large
voltage drop on
1oad.

Fig 2. Characteristic waveforms under variouscircult conditions.
u
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C2
+

D.C

C5

Fle 3. Basic circuit for slmchronous vlbrator Iype
Qf'A providing D.C. output, (exclud+lq 

":,PT--voir- cond.enser and smoothing circuit)' when

"it""iot QF is used omlt connections to Pin
No.4. Conponent values as for Fig 4'

0ii'eurt for sirapJ-e power supply uslng \fearlte
non-synehronous vibrator Type iVS wlth valve
rectliicat:.on, (excluoing reservoir ard

"*ooiirir.e 
circuit). When vlbrator NSB is

used omlt connectlon to P1n No" 4'

Y;
Fig 4.
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or 12 vo.J.t slmrhronous vibrer'i;or, as"e as t. lliowsl
la.ulnatrouEr;0.020" thick, l+" iLe:k, 5y1:e simlir,:To.T'Tmtt).
gpgpn4crX: (wound flrst), 1200 turns, 38 swg ena,B-
eIE?fcopper rlre, tap;;ed at 1600 turtrs: O.OOIH
paper betreen layers. Outer qover of three layers
0.005'{ PaPer.

Screen: one tayer 38 sug enarnelled copper rire,
E6ffi:a three 1a,,ers O.OOrn paper"

Primary: . (6 volt), {B turns 16 sf,g ene,Belled
copper rire, tapped 24 turns.

Pri-nary. . 
(12 volt), 96 turrs 20 swg enamellecl

copper xire, tappeo 48 turns.

NXCTIFICAfION

lhcn a D.C. outr,ut 1s requlred, valve or metal
rectlflert may be enployed; half-wave rectification
horevcr 1s not rcoonncnded. Alternatively ti:e syn-
cbroaoug (self-rcctifyins) vibrator may be used, in
rhlch thc rreil earricr an edditioaal palr of contacts
rhich aritonatically rcverscs the output connecticns at
thr appropriate prrt of thc operating cycie' so that a
D.C. output ls obtained (see Fig 3). It should benoted
that thc {nput and output oircuits have a conmon con-
acotlon of the prinary rnd seeondary contaets vie the
rcad. In order to raduce rrcing at the contacts, these
ue adjusted durlng nanufacttrrc so that the secondary
olrcuit closes after, and opcns before, the prlmary
circult. ifleariter vibrators typlca] of this elass
arc Iypea QfA, QE, @, antl QI. Ihcre lsolation of the
laput and output circuits ls necessary, as ia polarlty
changing clrcuits, or rhere bj.as 1s to be clerlved from
a rcsistor 1n the negative I1.I. line, the split-reed
vibrator Iype QX.l should be used,. Ikrichever system of,
rectlficatlon is used it is eagcntial that the smooth-
ing clrcuit should be of the conde4aer input filter
tlrce, and in general , capacitles of B nfd. lith a choke
of 10 Henrys ('rlYeariteil ClFl) vill be satisfactory"

R.tr" SUPPRESSION

Ilhen vibrator porer aupplles erc to be used in
conjunction with raclio apparatus sone &easure of R.I'.
suppresslon is neceosary rhich nay be provided by suit-
able R"F. chokes aad condensers ln the input and output
cirqr.its" Yalues car&ot be glven rhich wiLl meet every
case, but the circult arrangement shorn in Iig 4 is

u
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Iie 5. Sasic clrcult fcr Split Reed Vlbrator lype
QXA. Grid blas derlved from resistor R.
6.6 = 50uf, working voltage dependent on blas
required.

suitable for norual radio service operating on the
usual short, meiliu.u ancl long wave bands. It must be
emphasised however, that great care is necessary in the
deslgn of vibrator potf,er units to reduce radlatecl ln-
terference to a mlnimu.n by careful screening. The
whole poryer paek should be enclosed in an iron box, and
al]. earth con]3ectlons should be commo]l to one polnt on t- ,lthe ehassls. ft 1s often necessary to use heavy --
screenecl leads from the batteryr and it is sometimes
found that earthlng the screeniag at a sultable point
wiJ.l eonslderably reduce interference. Ilhen directly
heated. valveg are used ilx the seceiver' the filament
supply leads should be by-passed by a capacitance of
200-5O0 mfrl. and a ehoke of about 50 micro-Henrys
should be connected in the "hot" fi]-a.ment lead.

Ihe simple R.tr'. suppresslon circult of r.ig 4 may
also be applletl to the s;mchronous vibrator of F18 3,
and the choke rrl1, must be in the battery lead common
to both vlbrator and tra:.isfor"mer. Sui.table R.tr'. chokes
and vlbrator transformer for Figs 3 and 4 are manufac-
tured by "Ifearite". the transformer provides
25O-O-25bv. at 6Om/a and for 6 volt inpdt 1s type 11125
and for 12 volt, T1123. L1 is type DN 1129, L2 DN 1132.
Condensers C1 and C2 = O.5 nfd. 50v. C3 = .01 nfd.
2000v. C4 = .25 nfd. 500v. C5 = .01 nfd. 500v.
Rectj-fier Valve V1 = 5X5, 8235, or AZ4.

POWNR BATING

The powet output obtained from a vibrator
power supply is linited by the maximun pemissible
co:rtact current, and for a 5 volt "'lYearite" Vibrator
it will be of the order of 5 a,mperes, givlng art



,$

SER]BS IP

lrOw consumptlon types,
as for type NS and QIA.
ohms must be connected

SEEIES QGA

clrcuit arrangements
A resistanee of 1)0

acrosspinsl&4.

s
S;RI]iS QE

Circuit

S3RINS QD

arrangements as for tYpe QI'

SXRINS QI SNRINS QH

SERIES QEA SERINS QDA

\T
I'ig 6.
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input power of approrinately 30 watts. Ilhen designing
vibrator porer eupplies, the faet that the overall
effieieney of the unit 1s unlikely to exce.d 7A% must
be taken into conslderatlon, in whi-ch case the avail-
able output porer would be 21 watts. lYhere higher
poyrer than this i-s requlred, the recti.fied output from
two power supplies nay be used and the load divided
between the two packs. (Note: In the case of 12 volt
vibrators the surrent shoulal not exceed 4 Amps; or for
24 volts 2.5 Anps. )

It is not practicabLe to obtain lncreasecl output
by connecting vibrators in parallel oring to rron-
s5rnchronigm rhich rould result ln da,mage to both
vibrator and transformer; neither should the primary
q,nd secondary contacts of a slrnchronous vibrator be
paralle1 connected wlth the obJect of obtalniag ia-
creased output (as a non-synchronous vibrator) for as
explained above the tining factors of prlmary and sec-
ondary contacts dlffer considerably.

SPECIAI [Y?ES

The power required to energise the Criviag coll of
al1 the vibrators referred to above is of the order of
1 .5 ratts. l,or eonsumptioa tSpes are available,
(fP and QGA) requiring only 0.+5 ratts, thc tlmc
efficiency of these units \72-76tr) beiag rather lorcr
than ao:oa1 . Ihe cirouit arrangtTents corrcspond to \r-
those of the NS aacl QIA (See I'Lg 6).

tro further typca of synchronoue vibrrtor ar.
avaitabtc for replaccment putposes, vLz. r QE aad QD;
theee are electrically sinllar to type eT but havr
tllfferent base amaagembnts (See I'ie 6).

REBI.I,CEIffi.NT VIBBATOBS

For the convenience of vlbrator uBers we give
below a table showlng the correct "Ilearj.te'r Vibrator to
use as a replacement. It must be remembered however
that corresponding types are not necessarily egulvalent
in their rating, and the user should verify that the
noraal input eurrent of the clrcuit does not exceed. the
maximu.m rating for the correspondlng Ifeariterr Vibrator
In order to safeguartl the units a fuec rated to rblowl
at 5Afi overLoad should always be conneoted. in the input
circuit. Continual rblowi.:rgr of the fuse nay be due
to a d.efeetive vibrator (contacts firsed together or Y.r,
shorted), but the firnda^uental cause nay lic 1a other

10 componenis ol unbalanced circuit cbndltlons"

\_,'
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A vibrator shourd not be replaced untit 1t is certain
that it 1s defectlve: if the circuit fault is not
cleared the new vlbrator wiJ.l rapldly be destroyed.
As a gulde to the locatlon of faults the following
notes may be of assistanee.

Sefo:'e testing a power pack always disconnect it
f,ron the receiver or other load.. I\on-operatlon of
vibrator may be caused by l.ow battery voltage, blown
fuse, broken or bad conneetion rn T,.f. lead: check the
voltage between pri-nary centre tap and the reed socket
of vibrator; thls should equal the battery voltage.
Where the vlbrator operates but there 1s only low H.'I .

or no output, th1s may be due to one of the tollowlng:
faulty l.T. connections, shortlng filter or buffer con-
denser, rectifler, or transformer wlnding; or fil-ter
choke shortlng to earth. A worn vibrator is sonretimes
the cause of low output and inter::iittent operation.
'llthen replaelng a vibrator wlth one of dlfferent nan-
ufacture the val-ue of the buffer condenser may have to
be changed. Thi-s value should be carefully eheckeil as
outllned above. The fltting of a buffer condenser of
the correet value is uost im!ortant.

VIBltATOit H.rrPLACaI\,iN'I GUIIE

Subject to the lnput current not belng in exce$s
of I a-urperes (for 6 volt vibrators) and 4 aeps. for. 12
volt types, the following 'TIYIARITI" Ylbrators are suit-
able replaceuents for thelr Anerieam counterparts.
It is most J-urportant to check for correct 'rbufferingrl
conditlons. 'rllEAtil?tr" Vlbrators have the can lsolated
and thls should be earthed effectively.

'rr'{;ir2 IT?il TrPi NSB6 R]JPIACJ]\:IN'I FOR:

A.T.H. - 3.14, 323, 3248, 334,
317 , 324, 324C, 340,
3'22, 324A, 310 , 344.

D;ICO. 8504,
b516 ,

6123,
E527,

8533,
8540,

1209810,
1209813,
121JtU1,
5040000,

d5O6,

a517 ,

9524,
8529,
8534,
B5+t ,

120981 1 ,

1212966,
1'r'1r,1U'
t;, J t - |

,a4224A,

^qa,Qa )v w ,

6>20,
8126,
8532 t
8539,
8r42,

12A9812,
1-,a1aEE
t < t )e ) ) ,

l,1qC1 (.
tL t/-\

5442'i.,j, (contro.) 11

\"
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IiIIEARIIEH ffPE NS35, REPT,ACEIENI FOR:

pltlco (contr d) 5o43o25, 5052379,
5061036, 7239123,

7239439.

1703, 2O+1.

JAUNS

€

(coat'd.)

5057220,
7 239124 ,

PJ2, PJ3,
PJ11, PJ1'S,
PJ17, PJ18,

253Y, 2g4t 5OOP,

5A5P, 507P, 508P,

510P, 650, 825C,
B3g, 850, 853,
866, B5g, go1M,

903M, 1100.

4O5, 4O7 t 411,

vt

EIECTRONICS

}IAIIORY

IIEISSNER

PHIICO

RADIART

TURNER

UTAH

PJ1,
PJ3S r

PJ16"

Z53t

50 1P,

509P,
826C,

859,
902M,

403,
415,
495.

+1-3170,
41-3367 ,

83-00 1 7,

3260,
3399,
3805,

+251T1,

+631,
5308 

'
5320,
5322P,

5326P,
5341II'

maa lr

T3SP,

Np4,

+50,

4 1-3 1 86,
4 1-3398 ,
E3-0025,

3261,
3417 ,

3818 ,
4260,
5300,
5310,

5320P,

5323,
5327P,
53+211.

T2,
,r11 

,

NP4o,

454, +54,

41-3170r,
38-5036,
E3-0026.

326+, 3320,
37+1, 3782,
3865, 3BB8,

4301, 4313,
5301, 5305,
5313, 

'314,5321, 5322,
5323P, 5325P,
5330, 

'34olr,

t3s,
T155.

NP41 , NP.+4,

NP4B, NP49,

NP4B3, NP4B4,

NP49o.

\v

NP46, NP47,

NP476, NP4B2,

NP4B', NP4B9,12

, -l\r/
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,fiYi.4EITE" TypE t{s312 - REFIIAO}IMENI r,OR:

\, A. T. R. 315, 1?41 , 13?4,

JAI&S 12?J21.

M.f,IJr'oBy - c4g, c6r0, eg26c , e253, Og50

MEISSI{EB - 311.

R.I,DIABI - 3774, 53OO-12.

TURNm - p121.

ufAE - 12tP482, 12rfP48g.

IIIEARITE" Iy?E QD6, Bl{pLACE&iEt{I tr'OR:

A.I.R. - 525, 537.

DIX,CO 8617, 8528, 8632, 9612, 
'053193.JAmS - PJ53, ?J57.

ui,rJr'oBr - 219, 2Bg7 , 725C, 742.

MEISSNEB 7191 7BT'

BlSItBr - +255, 4255H, 1+1+, 5+06, 5151.

ruBNuB - t63.

utAH - sP?l, sP72.

if&lts,ITli,, Iy?B QDl2, !,EPL.ACEXbI{T r,OIi:

l, T.R. 1525 , 1518.

DETJCO 8757.

udtlJonY - e725C, c249.

lGrsElrEr - 310.

RADIARI - 4215-12, 540{12, 5419-12,

TURNEA - 12163.

S

qrAH 12SP71.

13
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,'lf-rlARITE" TrE QE6, RIIPIAC-|AENT FOR:

A.T.R. - 522, 52',9, 527.

D.rJ,Co: 8538, 8613, 8634, 5052525.

EL.E;CTRONICS - 2089.

JA}TES PJ5B.

MAILoRY - 2+6, 246A, 254,
i +3, 951P.

METSSNER - 712, 786.

PHIICo - +1-3222, 41-3553.

RADIART 4416, 4612, 5+11,
5+2OP ' 5435'

flIBNER - T5B.

uraH sP66, sP664, sP646.

"U_EARI!E]! IIPX QI 5, REplACEIfiiN'I FOR:

A.r.B. 52O, 520A, 534,

RADIART - 5+09-12

UTAH 125"5

.{DET,CO 8510, 8611, 1211375, 1211573,
5050651, 5053185 '

JAMES PJ51

XAIJI,ORY - 45, +5A, 245, 2+5A

IylnIgsNER - 715, 787

RADIART 4402, 4403, 5409, 5413

TURNER - T61

IJrAI - SP5 , SP55, SP57

rr[nARITE" IYPX (l]., 12, REPIACEI{EI{I 30R:

ruAIloRY G245 t cl+gc

14
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! "WEARITE'I TftE QEA 6, REplACiIIviENf tr'OR:

OAK - Type 85

,,[{EARI!E" Ty?E QEA 12, REpIACH\1ENI trOR:

OAK Iype B5y

,,II'EARITE" Ty?E QDA 6, REplACEt[El{I }0R:

oA,K - V5326, Y5447, V7856

ilWEARTTEI' TY?E QDA 12, REPIACEtrIENT I'OR:

OAK Y5'94, Y7867

dITEARITI" Ty?E NS 5, RXPI.IACEMENI POR:

OAK type 83

nYEARIfEt' IY?E NS 12, REILACEM-rf,,IT FOR:

OAi{ lype y6512

PHICES OI TI-EARIIE',STMT0SIIi,' VIBMIORS:

fype: NS and NSB JO/_ eaah

Type: QPr qE, eF, eH, eIJ, eDA,
eEA, QFA, eeA, qXA 3j/_ eacla

L
15
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NOTES

2>@/r@9/35@e

v

\,

15

Pri.ateit ln Ergland
\J


