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MIL-E-1
Ref.
4.10.8

4.16.3
4.16.3.2,

4.16.3.3
4.16.3.4
4.16.3.6

4.16.3.6
4.16.1.3
4.16.3.5
4.16.3.7

4,10.7.3.2
4.16.5

4.16.3
4.16.3.2

4.16.3.3
4.16.3.4

4.16.1.3
4.16.3.6
4.16.3.7

4.11.4

4.9.14

4.9.15

Test

Heater Current
Coupling

Orcillation 1

Heater Cathode
Warm-up Time
Pulse
Characteristics

Average Anode

Current
Power Output

Power Qutput
Stability
Pulse Voltage
Spectrum-
Measurements
R.E. Bandwidth
Minor lLobes
Tunable Freg.
“Hack-lash

Pulling-
Factor

Oscillation 2

He.ter Cathode
Warm-up Time
Pulse
Characteristics
Average Anode
Current
*Stability
Power Output

Spectrum-
Measurements
R.I, Bandwidth

Iatermittent Life
Test

Life Test End
Paints

*=Temperature

Co-cfficient

¥ Lower Temp.

Operation

*=Tuner Life

ELECTRICAL DATA

Conditions Sym.
El=1373V I
Standard Choke Flange UG-52/0 ..
Note 5. 6
tk =120 sec. max.
ff = 0 volls for test Note t (b) ..
tp = 0.2 to 0.3 ps rrv 225 kv/us (min) L
Du == .001 Note 7
Ib=27.5maDc .
Method A Po:
t-= 300 (max.) Note 8
Note 8 & 17 Po:
Note 11, 4 M.P
Note 4 cpy:
Qsc. t; Note 4 and 9
BW
Ratio
Osc. [, Anade T 100°C, Approx. Al
Note 4, 10 Ak
Osc. 1: Note 4 Al
(1.5 VSWR max.)
Note 5, 6
tk = 120 scc. (max.) ...
Ef == 0 volis for test Nole 1 (b). ...
tp=_41to.5 us crv =225 kv/us (min.)
Du = .00t, Note 7
Ib=27.5 mADc ..
Note 11, 4 M.P
Mecthod A, t==300 (max.) Note 8 Pa:
Note 4
BW
Group D: Note 12, 13, 23 t:
Conditions Ik Ef  Duration
mADc A\ Minutes
Standby 0 13.75 2.5
Osc. 1 27.5 0 3¢
oft 0 0 10
Note1t4 .
Osc. 2 Note 4, Power Output Po:
Osc. 2 Note 4, Bandwidth Bw:
Osc. 2 Note 4, 11, Missing Pulses: M.P

Tuning Characteristics, Note 24 AF
Osc. 1 Note 20

Osc. 1L T,=-65°C T, = ~3%°C
T, = 859C, tk = 180 Max. Note 21
Note 19

Min, Max.
3.00 3.75
190 ...
145
........ .25
19.0 23.0

2.5/tp
........ 600
........ 10

........ 15
........ .25
190

........ 2.5/tp
500 ...

M50

3.0/tp
.5

........ 50

........ 0.25
1000



NOTES:

1.

38

A

=

10,

I

i2

!3.
14.

15,

16.

17.
18,

19.

21.

N
(%)

25,

26.

(@) The tube shall be able 1o operate without high voltuge breakdown with the high voltage huibing pres-
ssuvized to 600 mm. of Hg.

(5) Cum’mg shonld be provided to keep anode tenperatnce below 125°C and cathode tevminal belpw 165°C
t BH on outline drawing.

fc) Dmmq high woliage pulse operation reduce heater roltage accarding to the following formula:
Py

Ij =137 {[_:5_50-
Dial markings per ontline drawing.
Oun erwdence of satitfactory guality, the inspector may limit thic test to ten tubes per month when tube is in
continunni production.
These measnrements shall be made ai three frequencies across the band: at viid-frequency 5 Mc, and within
ts AMe of cach extrente,
Teruiwation of magnelron duving test shall be equivalent 1o wavegnide live with a VSWR 1ot greater than
105 except where specifically noted.
A pulcer of the discharging netwark type shall be employed [or this weatnurement.
The vei shall be expressed in kilovolis per microsecond defined by the stecpest tangent to the leading edpe
of the voltage pulie abore 509 amplitade. Any capacitance nsed in cicwing system shall ot exceed 6 ppfd.
The mininum power owlput reguivement muast be satisfied over the specified frequency band. This test is also
o determine that theve are no serious defanits of pevformaice over the twiing range.
The termination nf the magnetron during test shall be equivalent 10 wavegnide line with a VSR of 1.5 ad-
Justed in phaie 1o piroduce the maxinim degradation.
The freguency obtained by turnnig the tiner worm io a given selting in one direction shall be reproducible
within ipecified limits when reiwrning to that sawie setting [rom the opposite divection after theymal equi-
libriuns,
Stability shall be medasnured in terms of the average number of owtpaut {'J/Ilf(’f wmiissing, expresied as a percen
of the wimber of fuput puises ﬂp.{med dmmg the period o] obrervation. The mussing prlses of (M.F.),
due 10 any canses, are considered 10 be “missing” if the r.f. energy is less than 70 percent of the normal energy
fevel. The VSWR of Note 9 shall be adjusted to that pimre of pmn’l/(!h’" maxivinn: mstability and the missing
pulses vounted during any cousecntive S-minute inlevval of a IS-munnte text period,
VSW/I == 1.5 cycled throngh 360 electrical degrees every 15 minutes.
The life test "ON™ time shall be 250 howrs.

If. during life test, the tnbe does not meet the specified limits, it shall be vecycled for an additional 20
cycles. At such time the lests shall be repeated. Shoutd the tube fail the second test, it shall then be con-
sidered wiratisfactory.

The tube shall be operating nnder the conditions of oscillation 1. Vhe tube shall be snbjected to continnons
vibration of 0.02 inches double amplitude or 5 ¢'s, whichever is the limiting value, from 5 - 500 cps. The [re-
quency shall e vavied comtinuonsly for 10 miinntes jin cach af the three mutually perpendicular planes.

The tube shall be capable of operating wnder osc. 1 and ai 23.0 ma anode cureent over the specified frequency
sange with a 1.5 VSWR micmaich varied throngh all phates at a wavegnide precsure of 12 piia with no
warvegwide breakdown.

The pawer shall be eqnal 1o that specified under osc. 1 and at {6 = 21 ma.

Vhe tnbe shall be capable of operating at 27.5 ma, 001 Du. 180 kvjpsec rev and 1.0 2000 ysec th over the
specified freguency range with a 1.5 VSWER varied through all phases with no breakdown ai a pressure of
15 psia.

Oite cycle is defined as a complete excursion over the tolal. twning range aid back to starting point. The cy-
cling rate shall be approximately G cycles per minute. This is not an operaling fest except that ai the end of
the 1000 cycles the tube when operated shall exhibi a continuons specirum over the (uiig range.

The temperatnre co-efficient for any 30°C range between —-55°C and -1-150°C ihall be /e,r.f than the specified
valune.

The tube shall be stored for 24 houre al each of the jndicated temperainres. After stovage the tube shall nicet
the limits of the pulse voltage test, when opevaled at te center value frequency.

Tiwa shocks in each divection along each of thiee mutually perpendicilar axer of 30 G's and 11 millisec

shock duration. Uhe tube is not required to operaic during this test. After the tesi the tube shall meet the limits
of all tests ropse. 1.

Siarting at the low frequency end. the tube [requency shall be increased 50 Mc, each down time. until the
maximumi freqguency is reached. Ar thic poini the cycle thould be repeated. The freguency range ihall be
traversed af least once during 1his lest.

Wohen the dial rettnrgs ob/zmw(/ i the iitial tuier calibration are approached fr a dockwise divection, the
frequencies measured shall not vary from the original frequencies by more thai the amount specified.

The tuner didl seitings verius |r equency tuformation shall be marked on the tube. This information shall be
given for cvery 100 1\1( frequency increment. The [requency shall be vead with the anode at approximately
115°C.

The frequency dvift from stavt to stabilized frequency shall not be more than the specified amount and at feast
one-half the foral [requency dvift will occur during the first fio minser.
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PEAK ANODODE VOLTAGE — Kv
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AVERAGE PERFORMANCE CHART
Tp=1m Sec. Du=.001
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OUTLINE

SEE DETAIL "A"
te-.221 1035

SURFACE Q3
NOTES 1,388

SURFACE Qg

NOTES 1 & 3
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SURFACE Nz [NOTE |} APPLIES TO HOLES 8
/ FLAT SURFACES OF FQUR FASTENERS
TUNER HOUSING DIA
NOTE
ALL DIMENSIONS IN INCHES

N_ REFERENCE PLANE 1E

SURFACE Qb /

NOTFES 1 B 3

<
N NOTE 16

- - 513 £045

[»—- 1830 —p

Le.1474:004%

_

SEAL OFF SHALL NOT
EXTEND ABOVE
OUTLINE OF MAGNETS t{t_

NOTE 14
T ‘ ] 3,3
1004 | i 3 Jatéa
& . e
NOTE |3/\—

SURFACE N

NOTES 1 8 1B A
r
'

\
SURFACE On
NOTES 1,286

——— -

SURFACE D2
NOTES 127,815

2500

NOTE @ —__ .
— 1250 —§
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NOTE —1 A MN r—nors 9
ALL OCIMENSIONS IN INCHES
fe~ NOTE | 7—+ | 36 MIN |=—~NOTE 10
. 136 MAX NOTE 10
it HEATER YERMINAL
NDTE 12
ﬂ L &2 NOTE 9
’ ] + 005
340 50
4 L‘tx:\—'—‘—‘l §
3 187 - - 7 »_....4__i. 1
N W . "& Jororrras ] \ <008
‘ l°52 MAX e = ry -003
L_ —1 .830
—-id T
[] f * |
i L 65 +.00s
ke~ LNOTE 11
CATHODE TERMINAL — {18
. NOTE 12
DEVAIL A o_w
DETAIL "B

38070

DIAGRAM NOTES:

!

S

bl

{0,

1.
12,
13.
14,
15.
16.
17.

18.

All metal surfaces are covered by Glack furish, except those marked N, Q, or Q. Surfaces marked N or O shall
be silver, nickel plated or brass surfaces.

Hevmetic connections can be made to susfaces 01 and 02.

Surfaces marked Q are tnner parts and shall have the following markings:

(a) Black line vuuning betweesn index hole and tuner dial on an aluniinum, sifver, nickel plated or brass
furface,

(b) Decimal dial face nwmbered from 0 to 9 with 110 divisien marks applied 1o a black surface.

The axis of the cathode terminal shall be within « radins of 3/64" of the specified location, Note 5 applies.
The limits include angular as well ar lateral deviations.

All points on the mouning surface shall be within 015° of Refereice Plane i

With the flange on a plane surface a 003" thickness gange Yg" wide shall not enter.

Clockwise rotation of the indicated end of the worm shaft will resnlt in decreased frequency. One hundred
and thirty-eight (138) turus of the woyn: shaft are required to traverse the frequency range in one divection.

These dimensions define the extremities of the cylindrical section given by the 169" dimension.

These dimensions define the extremities of the cylindrical sections given by the 540" dimension. The step
twith the maximum depth of 156" is optional.

No clamping meaus to bear beyond this dimension.

The beater terminal shall be concentric with the -cathode terminal within 010",

Marking—Warning: Maintain winimum clearance of 2 inches between the magnet and wagnetic material,
Marking—Type number and commercial or military stamp.

The opening in the waveguide shall be enclosed by o dust cover when the tube is not in nse.

Number appearing heve indicates number of complete revolutions af gear from 0 to 6.

1t shall be possible for a sleeve 195" 1.D. by 406" O.D. lo pass over ends of shafi 1o within Yy inch of face
of the worm bracket.

Silver plate or nickel plate over full extent af plug connection as defined in Notes 9 and 10.
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