EIMAGC Division of Varian
San Carlos, California

TEST SPECIFLCATION

8 October, 1968

ELECTRON TUBE, TRANSMITTING TETRODE,
EXTERNAL ANODE, FORCED-AIR COOLED §

TYPE Y-477 #
" ABSOLUTE MAXIMUM RATINGS:
Parancter: p Eb E¢1 Ee2 Ib Pg1 Pr2 Fp
Units: \) Yde Vdc Vdc mAde W W W
Note -
C1ass B -, ¢ oesy 3200 -250 400 900 1.0 2.0 4500
or AB rf
Teat Conds 6.0 2000 Ad3. 300 250 -—= —=- —--

‘Finishess See Note S

Envelope; Ceruamic & Mstal

METHOD OR PA

Marking ~ Tu

Anode
Core &
Se=2l T tk Cacling - Altitude
°c s€¢ Ft
Note 2 Note 5
250 180 - 10,000
-— 300 Noteh —

R.referencess MIL-E-1F & MIL-5TD-1311

be and Shipping Container: See Note 7

Installation of anode heat exchanger % special test procedute: Sae Nots &

METHOD INSP. LIMITS
UIREMENT OR TEST COMDITIONS AQL% SYMB. . UNIIS
OR PAR. REQUIREME R Q LEVEL Min Max
Geperal
4.,8.5 Holding Peried — ——— t: 72 — e
- Cathode Oxide-~coated ——— —— —— e en —
unipstential
Qualiity Conforaance
Inspection ~ Part J
{Productian) Nete 8
p-30(a), Visual & Mechsnicel . e o
40, BO  Inspectian Criteria
c e
1301 Heater Current 0.65 II I 9.0 1.0 A
1261 Grid Voltage 0,65 II Ee1: -50.0 -64,0  Vde
1256 Sgregen Grid Current 0.65 II Ic2: o] =10.0  mAde
- fpimary Control Grid Ec/Pg) = 1.0 watt; 0.65 II Isg1: =--- =10 pAde
Emission p=g2=k=0 Vde}
Eavg(Reverse)=25 V;
t=60; See Note O
§ w/apescial heat cxchanger on anode
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EIMAC Div. of Variap
San Carloa, Cal.

KETHOD . INSP. LINIZS
R
ok PAR, REGUIREMENT OR TEST CORDITIONS AQLY LEVEL SYMBOL = o UNITS
Quality Conformance
Inspestien - Part 1
{Production) Note 8
Cont'd
—— Primary Screen Grad EC.L’/FEE: 12 watis; 0,65 II Isg2s —— -25 uide
Emissian pEglsk =z 0 Vdes
cavg(revercze) £ 50 V3
t =60; See Note 9
- tion Querent Eb = -67.5 Vdcj 0.65 IT tz:  ~e- A0 wAde
Ec2 = 300 Vdgj
Bet/1c2 = 20 wAdej
See Note 10
1236 Power Qutput Cless 4B amplifier; 0.65 IIT - Po: 1350 ws= W
' F = 1 MHZz minimumg {useful}
Eb = 3000 Vdey
Ec2 = 00 Vdco maximum:_
Ec1/Ibo = 250 mAde;
Eg1/Ib = 900 mAde;
Ted=2.0 nAdc meximum}
Te2 = 30 mAdc maximums
RiL ='2200% 200 ohms
— Insulatlien No voltages exoapt 0.65 11
Razistance hetween test points.
BE1to k =AU . = i
lal neg.) E= ?O vdg H 50 Neg
g1 to g2 E = 50 vde H 20 - Meg
(51 nIg.)
anede to heat exchenger: -
(#node pes.YE = 500 vde Rz M Meg
Quality Conformance
Inspegtion = PepL 2
(Denign) = tote 41
D=20(b} DPlmensions Por EIMAC Drwg. No. &.5 53 m—— e eem -
¥=477-60, Chrnge B
-
1334 Pirect Interalectrods 6.5 53 Cin:  73.0 38.0 f
Capacitanece - a4 s
. CEp: ——— O. cF
(gnd.cath.connaction) EP e
Cout: --= 15.0 ©oF
(anode to hcat exchanger) Calhs:  -ae 20,0 ¢F
w72 current Division Eb = 500 vde; 6.5 sS3 egks  —==  +16 v
Ee2d = 525 vde; ic: e 10 ne
Ec1 = =200 Vdei -
egk/ib = 3.0 ay in2 -—— 500 ma
See Note 12
¥-h77?
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EINAC Div. of Verian
San Carlomp, Cel.

METHAOD

. INSP. LIEITS
OR PAR. REQUIRE]E!?T OR TEST CORDITTONS AQLY LEVEL SYKBOL T UINTTS
Ouality Conformance
Inspoution - Part 2
(Design) = Nole 171
Cont'd
—— High-veltage Breakdown Anode to haet exchanger: 6.3 53 ——— e ——— -
E= 13.0 kv perk 60 Hz; .
Ko other veltagess
Pre«s. = 760 mmHg:
Temp.=25%5 »Cs
aee Note 43
~—— High=voltyge Breakdown Insulation Resistance, ——— —am R: 50 ——  Meg
and point anode to heat exchanger
anodc pos. E= 500 Vde
Quality CsilermENOe
Inspeciion - Part 3
(Periedic) Nots b
2204 Linear Asplilicr Power Class AB rf amplifier; —-= ——= Zrd IM: ~35 —-m  db
Output & DistoItion Eh = 2900 Vde: )
Eag = 225 -Vde; >th IM: -4 —a— dab
£21/1bo = 300 mAde;
Egi/Ib= 700 mAdci Po: 1000 ——— W
RL = 2200 * 100 shmg; 1-tane (useful)

Loaded Q(plate)= 10 to 15;
Rg = 1000 phms maxi
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EIMAC Div. of Varien
San Cerlos, Cal.

NOTES

1.

Hemter vollage Should be maintsined as closé to nominsl a5 possible, 4nd should be
measyred dircctly Bt the tnbe buse or socket with an ascurate mater.

Bis. o cnode veltwge may be applied simultsnrecusly with heater veltage. Screen-grid
voltage and rf drive should be spplicd only sfter the cathed? Mas heater for 180 zeconds
minimum. >toble operatlon 18 aghieved in 500 seconds maximum.

In all cases ef operation, forced-mir cooling is required and the maximum zesl and anede
core tempermture rating must not be exceeded. For the base, 0.6 lbs/minute of air at 100°C
maximum should be directed through the Socket in & base-to-2node direction., For the angde,
suffiecient air must be directed through the heat exchanger fins in an outside-diameter to
inside-diameter directien such that for any given combination of anede dissipation, cooling
air temperature, and altitude, the temperature at the base of the heat exchanger fins does
not exased 100°C, Cooling air must be spplied bafore op simultanecusly with the application
of electrode voltsges, including heater, and may be removed simultsneously with them. Whare
long 1ife and consistent performénce are factors, ceoling in excess of sminimum requirements
is normally bepefielal.

During all eleectrical tests involving applicatien of hester voltage, forced-air cooling
may be used, =nd a speeial cooling sdsptor may be used on the snode in place of the spesial
hest exchanger sssembly.

pleting shell bte in accordance with the requirsments of MIL-F-14472, Mounting surface contact
spees shall be nickel platad, {inish number M 373,

pL) cleetrical testing msy be performed with a special adsptor on the anede to =llow for
forced-air cuoling. After the inctallsation of the special hest exchanger azsembly on the
anpd= and the completion of any other mechanicsl procassing, the tube shall be held for the
specified helding period at which tima nomplianec with the Tor Current test shsll be demon-
strated.

If wpecified in the sontract or order, each tube shall be marked with the custemer's
identification number, to consist of his CODE IDENTIFICATION number followed by hiz part
nusber, in sddition to any other marking and/or identificsticn, Alse, if specified in the
contract op order, each shipping contuiner, in addition to EIMAG identificution wnd any
other marking, shall be marked with the 1ot number or date code, and ths customar's
purchase ¢rder number.

These tests 5hail be carried out ss standard production tests. Sampling per MIL-SID-105
may ba used. The AQL for the combined defectives for attributes, excluding m2chanienl, shall
by one prraent. £ tube having one or more defects shall be counted as one dzfactive.

By mnans of the circult shown in Figure 4 Rnd o &0-cycle source, the grid zhall bHe heated
guring the pesitive h3lf cycle and the primary cmission measured during ths negative halfl
¢ycle. The input voltzge shall be varjed to obtain the average inverse voltsgs, and the re-
ziztor R shall be variad to obtain the forward pewer and maint=ined for the specified time,
The primsry grid emission at tris time shall not be greater thon the limit specified. All
unusad tube clements shall be grounded. The wattmeter shall be capable of rasding over the
range from de to st least 600 Hz, Circuit compenents shall be s¢lected corsistont with good
engineering prectice, Leoading of the transformer is permissible.,

’ (Cont'ad)
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EIMAC Div. of Varian
san Carlos,; California

tube

FIGURE 1

B i =

e e e = =

This test 543l b: performed afier the holding pericd., The tube shall be conngcted m: an ion
gage with the specified potentials applied, and. the highest initial reading chall be taken as
the test value. Ion current is road with 2 microammeter in serics with the negative anode
lead., Except for Ef, all wvoitages shall be applied simultanecusly, with sr sutbmastic reg-
uletor controlling Ic2 to the zpecified valus.

Sampling shall be in accordange with MIL=3TD-105.

The gcymbol agk represents the instentanegus value of voltege between the control grid and
the cathcode.

There shall be no indicdtion of arcing during a test peried of 60 ceconds duration.

perigdic tests shell be¢ performed every 3 menths. Sample size and failure sllowanes are
zhown. The testing 3hall be considcred ms non-destrustive except in csge of failure, In case
of 8 sample failure, that test shall beecomc Guality Confermance Inspestion part 2 {Dcsign),
AGL 6.5%, Inspection Level 3 for three coasecutive suscessful submissions, 3t whinh time
the tost may reveri to ihe guarterly basis.

Allowable
Sample Failvres
IM Distortion 10 4
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