/ WESTINGHOUSE {3 X-RAY TUBES /

OIL INSULATED 110 KV
RADIOGRAPHIC X-RAY TUBES
TYPES WL5519, 5520, 5521, 5522
AND 5523 i

LY -
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' VOLTAGE RATINGS
U L imer  FULL WAVE RECTIFIED. . oisiiniemmsmnmnnid 10 KVE |
HALF WAVE RECTIFIED. ... 100 KVP

SELF RECTIFIED w30 KVP USEFUL, 100 EVP INVERSE

[ ]

APPLICATION

Westinghouse oil Insulated 110 kvp tubes are designed lor use
in cable connected heads ot techriques up to 250 ma at 100 kvp

and 195 ma at 110 kvp.

SPECIFICATIONS

FOCAL SPOTS:

The 20* line locus leature produces o projecied local spot
1/3 the sctuol crea. Single ond double focol spot sizes are
listed below,

TUBE TYPE FOCAL SPOT PROJECTED SIZE
WL5519 21442 mm’
WIL5520 L5 mm®
WL5521 2.1 mm®
WL5522 3.0 mm?*
WL5523 4.2 mm*

FILAMENT CHARACTERISTICS:

Individual filament seilings depend upen the exposure tech-
aigue used. The ronge of currenis is from 3.5 fo 5.5 cmperes
and the wallege ramge from 3.5 to 10.0 volis, When ioking =
series ol exposures, tube life is comserved by turning the
filoment off between exposures unless the next sxposure s to
follow immediately.

RATING DATA:

VOLTAGE: See above. CURRENT: Moximum rofings given on
poges 3 & 4.

FLUOROSCOPY: 85 kvp, § ma or 110 kvp, 45 mo to heat
copacity of head.

ANCDE HEAT CAPACITY: 100000 H.U. See cooling chart on
page Z.

TIME BETWEEN EXPOSURES AT MAXIMUM RATING: Under

1/10 second—3 seconds, over 1/10 second—5 seconds. In

Sterecradiography the fofal fime of the two exposures iz fo be

used as the basis for defermining the ratings permitted by the

charl. In general the ratings allowed will be 30% of that

allowed for o single exposure,

FRACTIONAL SECOND EXPOSURES:

The possibllity of damoging the torget during high milli-
amparoge froctional second exposures on o cold tube la
greatly minimized i o preliminory “wormoup” exposure of
about 20,000 H.U. is mode ot 10 to 15 me. When establishing
seitings 1o ba used for high ma exposures, In crder 1o avold
damaging th: focal spot, core must be exercised nol o excesd
ratings.
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GENERAL DESIGN INFORMATION

ANODE:

The design ond processing of the heavy copper onodes
provides moximum conduction ol heat from the icrgel, made
of Westinghouse tungsten, 1o the oil,

KOVAR:

Anode ssals ore mode of Westinghouse developed Kevar
which has won wide ooceplonce for gloss to metlal seals in
the electronics industry becouse of the high degree of quality
control exercised In our plonis during it monufocture. The
use ol Kovar provides o rugged construclion so that the full
thickness of metal is maointoined of the edge of the glass eeal
insuring maximum strength ond freedom {rom leaks through
the metal, thus increasing the life expectancy of the tube. This

sealing cperation is performed by radio frequency.
-

GETTER:

The mest cdvanced technigues ore used in pretrectment of
parts and exhaust but in cddition, the use of an eilicient getter
within o specially shielded chamber in the tube insures
maintenanes of a high degree &l vaouum during tube life. This
reduces the possibility of gas floshes and insures meximum
stability even with a hot anode. The lotter effect is particu-
larly noticeable during Hluorescopic cperation where the usual
drop in tube current is minimized,

Bulbs are made of hard high transmission glass with con-
trolled window thickness contributing to low Inherent filiration
and maximum x-ray outpul.

COOLING AND HEATING CHART

Proper use of the Anode Cooling and Heating Chart and
Short Time Hatlng Chartz permits meximum service 1o be ab-
tained without exceeding ube ratinge.

The cooling curve indicoles the number of heal unils
{kvp x ma x sec) which ore dissipated by the anode to the il
af a function of cocling time. In order to insure continued
stable oparation It is necessary to limit the number of heat uniis
(H.U.} in the anode to itz capacity or 100,000 HU. Far this
reason the number of H.U. opplied to the tube must be totaled
for successive exposures and after recaching the heat capacity
of the tubs, a definite interval of cocling time dependent upon
the H.U, in the nexi expcsure mus! be cheerved.

For instoncs, i la a serles of exposures 100,000 H.U. have
been applied ond the next exposure iotals 20,000 H.U., the re-

quired cooling Inlerval would be 42 seconds lo stay within
the heaot capacity of the tube. Similarly, if 60,000 HU. have
bean applied and the next exposure lotals 60,000 HU., the
cocling interval of 84 seconds is the time required for the anode
to cool from 60,000 HU. to 40000 HU. In crder to permit
the additioasl 60,000 H.U. exposure to be made.

The group of heat curves lobeled with heat input raotes
(kvp.ma) provide o mesns lor taking inte consideration the
heat dissipation which oceurs during exposures avercging 20
ma or less, Thus if a continucus lead averaging 00 kvp.ma
{which is equivalent to 36,000 H.U./min.] is applied, the heating
curve indicates thaot this may be continued for a totol of 4.7
minutes. The cooling curve will then determine the cooling
interval required before further exposures con be maode.

TOTAL HEAT UNITS APPLIED TO ANODE DURING EXPOSURE
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OIL INSULATED 110 KV RADIOGRAPHIC X-RAY TUBES
SHORT TIME RATINGS
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OIL INSULATED 110 KV RADIOGRAPHIC X-RAY TUBES

SHORT TIME RATINGS
2.1 mm? PROJECTED FOCAL SPOT SIZE 4.2 mm? PROJECTED FOCAL SPOT SIZE
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