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866A
866

MERCURY
VAPOR

RECTI FIER

GENERAL CHARACTERISTICS

The Eimac ebb -A /ebb is a ha lf-wave mercury-vapor rectifier incorporating features whic h e n­
able it to withstand high pe a k-inverse voltages and to conduct at relatively low applied-voltages. The
shie lde d ribbon filament, edgewise-wound , provides a large emission reserve and long life .

Me d ium 4-pin bayonet , RMA A4 - 10
See base connection diagram

s.s inches
2.5 inches
2 ounces

0.5 pounds

2.5 volts
5.0 a mpe res

15 volts

MAX. VO LTS

MAX. AM PERES

MAX.. AMPERES

MAX. C . P. S.
· C

10,000

1.0

0.2 5

150

25-b O

5,000

1.0

0.25

1,000

25-70

Base
Basing

Maximum Overall Dimensions:
Length
Diamet e r -

Net W eight (Appro x.)

Shipping Weight (Average)

Fila me nt: Coated
Voltage
Curren t

Tube Voltage Drop (approx.)

MAXIMUM RATINGS (single tube )
PEAK INVERSE ANODE VOLTAGE 2,000

PEA K ANODE CURRENT 2.0

AVERAG E AN O DE CUR RENT 0.5

SUPPLY FREQUEN CY 150
CONDENSED-MERCU RY TEM PERATU RE RAN G E' 25-70
'Ooerc tion at 40 d egrees plus o r minus 5 d egrees C is recomme nded .

ELECTRICAL

MEC-HANICAL

APPLICATION

MEC HAN ICAL
MOU NTING-The 866-A /866 must be mo unted vert ica lly, base do wn.
C O O LING-Prov ision should be ma d e for a de q uate a ir ci rcu lation

aro und the tube, because cooling is accomplished by convecti on. The
te mperature of the condensed -mercury in t he 866-A / 866 should be kept
withi n the rang es given und er "MAX IMUM RATINGS" . This t empe ra tu re
should be maintai ned at 40 degrees plus or min us 5 d egrees C for most
sat isfact ory ope rat io n of the tub e. To measure the cond ensed -mercury
te mpe rat ure a ther mocoupl e or small thermo me ter may be attached to
the bulb in the area desig nate d on the o utl ine dra wing , using a very
sma ll amount of putty. A conde nsed-m ercu ry temperature lower than
the recom mended value ra ises t he volt age at which the tube bec omes
cond ucti ng and tends to reduce t he life of the fi lame nt. A te mperature
hig her than reco mmende d lowers the vo ltage at which the tube becom es
cond uct ing and tends t o increase the life of the filam ent , but redu ces
the peak inverse volta ge rating of the tub e. W hen it is necessary to
use a shiel d a round t he 866-A / 866 ca re mu st be taken to insure ade ­
quate vent ilation and ma intenance of norm al cond ensed- me rcurv tem­
per ature.

ELECTRICAL
FILAMENT VOLTAGE-For ma ximum tube life , the filame nt vo lta ge as

mea sured dir ectl y a t the fi lament pins, shoul d be held at the rat ed
value of 2.5 volt s. Una voida ble variations in filam ent volt ag e must be
ke pt wit hin th e rang e of 2.38 to 2.63 volts . A filam ent vo ita ge less t ha n
the minimum recom mend ed valu e may cause a hig h tube volt ag e drop,
wit h consequ ent bomb ard ment of the fila ment and eve ntual loss of
emission. A filament volta ge higher than the recom me nde d m aximum
value wi ll a lso decrease the life of the fila ment.

C AUTIO N SHO ULD BE O BSERVED IN MEASURING THE FILAMENT
VO LTAG E, AS THE FILAMENT CI RCUIT MAY BE AT A H IG H D-C
POTENTIAL.

The plate- circuit ret urn of eac h tu be should p refe ra b ly be conn ect ed
to the cente r tap of t he tra nsformer windin g supplying the- fila ment
voltage ; if this cannot be done, the ret urn should be connected to tha t
side of t he fil a ment to which t he cat hode shie lds a re con nected (pin
No.4). W hen the fi la ments of two or mo re tub es are connected in
par a ll el, the fil am ent te rminals to which t he ca thode shiel ds a re con­
nect ed should be join ed . These pr ecauti ons are recommen d ed to insure
unif orm sta rt ing volta ge for eac h tube when several are used in a g ive n
cir cuit . .

, The filame nt of the 866-A / B66 sho uld b e a llowed to reac h o pe rati ng
tempera ture before the plate voltage is a pp lied . Under norma l cond i­
tions , a de lay of approximately 30 seconds wil l be requ ired . The delay
ti me should be increased if there is any evidence of a rc-back wit hin the
t ube. In rad io tr a nsmilter a p plications t he fil ament should be kept at
its rat ed vo ltage duri ng "standb y" perio d s to avoi d delay d ue to
war m- up. It is desira ble to use a protect ive rel ay in the pla te ci rcuit
to prevent the a p plica tion of pla te voltag e befo re the filame nt has
reac hed operat ing temperatu re. This re lay should have a tim e del ay
ad justa ble up to a maximum of one minute.

(Effect ive 12-1-46) Copyrigh t 1946 by Eite l-McCul louqh, Inc.

When a n 866-A /866 is first inst all ed , the fil am ent should be oper­
at ed at nor mal voltage for approximat ely t en min utes with no plate
vo lta ge app lied, in order th at th e mercur y ma y be p ro perl y di str ibu ted .
It will not be necessary to repeat this pro cedu re unless the me rcury is
spattered on the filam ent a nd p late during subse q ue nt han d ling.

SHIELD ING-Elec tromag netic a nd e lect rostatic fie lds t end to ca use the
mer cur y vapor to break down, are det rim ent al to tub e life and make
pr op e r filt ering difficult . Cons equ entl y, the 866-A/866 should be
isolated fr om such fie lds as exist around a tran smitt er or ot her sim ilar
eq ui pm ent. W hen the tubes are locat ed in the reg ion of such fields,
shie ld ing with ad equate ventil ati on should be used around the tubes.
R-f f ilteri ng shoul d a lso be emp loyed whe n t he tubes a re a ffected by
0ro~~ .

FILTERING-The nomograph for ci rcuits I a nd 3, a nd t a b les for ci rcuits
2, 4 and 5 give empi ri ca l va lues of ind uctance and ca paci tance for a
sing le -sect ion choke-in put filt er whic h will keep the peak plate curren t
below the ma ximum rated value, pro vid ed t he average d-e load cur­
rent does not exceed the ma ximum loa d current ind icated . The val ues
of Land C a re based on a power- sup ply freq uen cy of 60 cycles.

The value of the capacitor is ma de sma ll enoug h to prevent exc ess­
ive surges when powe r is fi rst applied to t he ci rcuit . If the avail able in·
duct ance is la rge r than th e min im um allowa ble valu e, the ca pacita nce
may be increased proportio nate ly over it s nomo gr aph or tabl e maximum .
In a two-section fil t er with two unequal inductances, the inpu t induct.
ances should be the larg er. The maximum va lue of each cap acitor in
such a filter is base d upon the val ue of the pre cedi ng induct ance.

In the single p hase circuits (I and 3), if the current dr awn b y t he
load is reduced or var ies under operat ing conditions to valu es less
than approximate ly 70% of the i,nd ica te d max imum d -e lo ad current, a
swingi ng (in put ) choke will sup p ly t he necess ary ad d iti onal inductance
to pr even t th e volta ge from rising, a nd will afford proper filt ering
over a much g reat er curr ent rang e.

Arrange ments such as those shown in C ircui ts I , 2 and 3 produce
less tha n 5% ripple voltag e when a twc-sectlon fil ter with min imum in.
ductance and corresp ondi ng maximum cap acit ance is employed. Circu its
such as those shown in ci rcuits 4 and 5 will produce less than 1% ripple
voltage . Bett er filtering may be ob ta ined wit h any of these circuits by
using larg er values of inductance than the minimum ind icated. Still
gre at er improvement may be had by then proportionat el y increasing
th e correspond ing ca paci tor va lues.

When " condense r inp ut" filter is used . the peak current will be rela­
.ti vely high in respect to t he usable load curre nt , and the voltag e acro ss
the capacitor ma y be as hig h as 1.4 ti mes the nomina l RM S volta g e of
the transforme r.

For pa ra lle l op era tion of 866-A / B66 re ct ifiers, suita ble resisto rs or
small indu ctor s ma y be used in series with ea ch plate lead to permit
equ al lo ad ing and star t ing characterist ics. The ind uct ors ai d in reduc­
ing the peak current. and a re more d esirable due to t heir low d -e re­
sistance . An a pproximate valu e for suitable resistors is 50 ohms and
fo r ind uct ors, ap proximate ly one-thi rd henry ea ch. '
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30 00
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NOMOGRA PH FOR DET ER MI NING MA XIMUM ALLOWABL E C. AND MINIMUM ALLO WABLE L. FOR CHOKE INPUT FILTER
100 0 SECT ION TO LI MI T START I NG CURRENT IN B66A/B66 SINGLE PHASE CIR CUITS .
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N~

~CATH.
F F SHIELD

PIN I - FILAMENT
PIN 2- NO CONNECTION
PIN 3- NO CONNECTION
PIN 4 - FILAMENT
CAP - PLA TE

• = GAS-TYPE TUBE

TUBE MOUNTING POSITION

VERTICAL- BASE DOWN
ONLY

BOTTO M VIE W
OF SOCKET CONNECTIONS

ST I 9BULB

MEDIUM

5f·~

ZONE WHERE ~ 6 f·ft
CONDENSED MERCURY tuJ

TEMPERATURE SHOULD ' _ ' _ ' -':"
BE MEASURED --~=--___ I

.L"•

MAX.
C HOKE INPUT

. A·C D·C
O NE·SECTIO N FILTER MAX.

INPUT OUTPUT MIN. MAX:-- D·C
C IRCU IT VOLTS"" VO LTS CHO KE C ON. LOA D

( RMS) TO (L) DENSER CURRENT

FILTER henrys
(C) am pe rls
uf

per leg
THREE·P HASE 4080 4780 3.2 1.4 0.75
HALF·WAVE 3000 3510 2.2 2.0 0.75
C IRCUIT 2 2000 2340 1.4 3.0 0.75

1500 1750 1.1 4.0 0.75
per leg

THREE· PHASE 4080 9570 1.8 0.5 0.75
FULL·WAVE 3000 7020 1.4 0.7 0.75
CI RC UIT 4 2000 4680 0.9 1.2 0.75

1500 3510 0.7 1.5 0.75
per leg

1

THREE·P HASE 4080 4780 2.0 0.5 1.5
DO U8LE·Y 3000 3510 1.5 0.7 1.5
PARALLEL 2000 2340 1.0 1.1 1.5
CI RC UIT 5 1500 1750 0.7 1.5 1.5

p.r tu be

\.
SINGLE PHASE 3535 3950 0.25
FULL·WAVE 3000 3390 0.25

(2 lub• •) 2000 226U 0.25
CIRC UIT I" 1500 1700 0.25

• Wi t h co ndense r inp ut to filte r.
" Fo r use und e r t he condi t ion s o f t he JOOOO-voJt peak inver se rat ing . If t he

8bb-A /8bb is to be used unde r frequency an d / or t emp erature co nd it ions
such tha t t he pe ak inverse vol ta ge is limited to 5000 vo lts, the e -c input
vo lta ge a nd d oc out put volt age va lues in the table sho uld be multiplied
b y a fa ct o r of 0.5 t o g ive new va lues fo r th e SOOO-volt cond iti ons.

NO>-- - --- -.-----.-

----=T"'H=-:R E~ PHASE '\

NUMBER CIRCUIT E AVER AGE E INVER SE JAVE RA GE

CD
SIN GLE - PHA SE 0 .3 18 E MAX IMUM

3.14 E AVERAGE 0 .63 6 I MAXI MUMFUL L - WAV E 0.4 5 0 E RMS2 TUBES

® THREE · PH ASE 0 .827 E MAXIMUM
2.09 E AVERA GE 0 .82 7 IMAX IMUM

HALF - WAVE 1.170ERMS

@
SI NGL E - PHASE 0. 6 3 6 E MAXI MUM 1.57 E AVERAGE 0 .636 'MAX IMUMFULL - WAV E

4 TUBE S 0 .900 E RMS

@ THREE - PHASE 1.6 5 E MAXIMUM 1.0 4 5 E AVERAGE 0 .955 ' MAXIMUM
FULL - WAVE 2 .34 E RM S

@
THREE - PHA SE 0 .82 7 E MAX IMUM 2 .09 E AVERA GE 1. 91 ' MA XI MUM

Dp~~~lELEr 1. 170 E RMS

CONDITI ONS A S S UM E D
(I) SI NE WAVE SUPPL Y (2) BAL ANCE D PHASe VOLTA GES (3 ) ZE RO TU Be DROP

(4) PURE RESI ST ANCE LOAD (5) NO FILTER USED


