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ELECTRON TUBE DEPARTMENT I COMPONENTS DIVISION [l
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
DOMEST IC PRICES FOR HYDROGEN THYRATRONS EFFECTIVE JANUARY 1, 1963
DOMEST IC_PACK FOB NEWARK, N. J., TERMS NET 30 DAYS
TUBE TYPE 1-5 6-50 51-250 251-500
3Ckh5 13.75 12,50 10.50 9.60
3CL5wW 30.25 2750 21.50 19.90
LC35A 27.25 2k, 75 20.25 19.15
5¢C22 22,00 19.75 18.75 17.85
1257 * * * *
5948 * * » *
5948A * * * *
5949 * * * *
59uZA *6 * 6* £
595 51.60 47.00 36.75 33.75
- 5957 51.60 4700 36.75 33.75
5958 29.00 26.50 21.00 20.00
5959 29.00 26.50 21.00 20.00
6130 14,00 12.70 10.75 9.80
6587 51.60 47,00 36.75 33.75
6777 22,50 20,50 ' 17.00 16.25
T178/KU-53 125.00 * * »
7322 % * * *
7390 * ® * *
7583 32,00 29.00 22,75 21.50
7621/KU~-T0B * * * *
7665/KU-T2 200.00 * * »
T7666/KU-T3 * * * *
T66T/KU-Th * * * »
7782/KU-T1 175.00 * * *
7866 /KU=-2T7h * * * »
7890 B * * 3*
826l /KU-52 60.00 * * *
8274 /KU=-92 300.00 * * *
8275/KU-93 700,00 * * *
8276 /KU=-9k4 1,500.00 * * *
£-38 6k4.25 58.50 47.50 45,00
KU-25 38.50 35.00 28.00 26.35
KU-27 * * * »
KU-99 15.00 13.50 11.00 10.50
- SGR-1 27.25 2k, 75 20.25 19.15

% PLEASE REQUEST QUOTATIONS ON QUANTITIES OF 501 OR MORE AND THOSE SHOWN WITH
AN ASTERISK.
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-+ IT'T HyDROGEN THYRATRONS

.

r RATINGS HEATERS GRID DRIVE ’Bm?ég%ﬂs‘
| TYPE
L I O B B B ] e e e o] P o o]
= ! MW X10 KV a Adc | A mms | If Aac gl I ey (Volts) (Ohms) Haighi | Diameter
Sds | 05 030) 30| 3 0045 125 | 25 | Nome | — | 175 1500 36 | 11 | % | GLASS
KU-99 005 030 30| 35|05 |15| 27| * | -| 1B 1500 46 | 15 | % | GLASS
3055 005 030] 3.0 [ 35 |0.045 125 | 25 | None | - 175 1500 46 | 15 | % | GLASS
3C45W T005] 030] 30| /(005|125 ] 27| * |- | W5 | 1800 | 31|13 %, | GLASS
6130 0.05 030 3.0 | 35[0.045|1.25| 2.5 | None | - 175 1500 46 | 15 | %, | GLASS
CE-39 0.12] 05| 8.0 | 35 [0.045 | 125 | 2.7 | None | - 175 1500 36 | 15 | % | GLASS
5958 0.12 075 8.0 | 35|0.045[ 125 | 25 | None | - 175 1500 38 | 15 | “% | GLASS
5959 0.12 0.75| 8.0 | 35 (0.045[ 125 | 2.5 | None | - 175 1500 35 | 15 | % | GLASS
6777 012 075 80| % o5 |125] 25| * | - | I8 1500 43 | 15 | *4e | GLASS
7583 02| 110] 80| 3 0045 [125] 25 | Nene |- | 175 | 10 | 33 15 | % | GLASS
8370/E38 022 1.5 50| 90/0doo[30 | 67| * | - 175 1500 39 | 15 | % | GLASS
KU-81 033 20| 80| 8301029 | 67| * | -| 5 1500 37 | 15 | % | GLASS
5956 033 20| 80| 83 (0d0[29 | 67| * | -| W5 | 1500 40 | 15 | % | GLASS
KU-T 033 20 | 80| 8 /0100(29 | 67| * | - 175 | 1500 40 | 15 | %, GLASS
597 033 20 80| s loa0(29 | 67| * | -1 15 | 150 37 | 15 | % | GLASS
| aCHA 035 20 80| 90(0100(30 | 67| * | - | 15 1500 60 | 25 | % | GLASS
 T821/KU- 08 040] 27| 80| 100 0oa00]20 [ 30| * | -] 150 | 150 15 | 10 | % | CERAMIC
"~ KU-25 15 | 38 120 30002078 | 16| * | -| 20 500 78 | 25 | | GLASS
PR 20 | 39| 160 325 [025 |63 | 10663 | 10| 20 | S0 | 63 ) 25 | % GLASS
T s 20 | 3.9 | 160 | 325 [025|63 | 106 |63 | 10| 200 500 58 | 25 | %, | GLASS
522 20 | 32 [ 160 | 325[0200]63 [ 16| * | - 20 500 78 | 25 | 4 GLASS
EEREE 39 | 160 | 325 022563 | 16| = | - | 200 500 63 | 25 | % | GLASS
Tose/KU29 | 2.0 | 39 160 325 0225|163 | 10| | -| 20 500 58 | 25 | % GLASS
TIBUKUTL - 20 | 40 | 00| 200020050 | 5563 |15 15 | 180 | L8 L4 | % CERAMIC
KUT2Z 35| 7.0 | 0.0 30 (03065 [ 5863 | 15| 20 | S0 43 24 | 4 CERAMC
7665/KUT2 35 | 1.0 20.0| 350 0300 65 5.8 | 6.3 15 - 200 500 23 | 18 | % CERAMC
Tooi0A 60 | 63 | 25.0 | 5000500 | 15 | 22.0 | 3.0-5.5| 6.0] 550 200 | 112 | 33 | 14 GLASS
kuse [ 120 90 | 250 | 1000 (10 | 30 | 330 | 2565 80| 700 200 | 123 | 50 | 2%  GLASS
5948A 7120 | 9.0 | 250 1000 |10 | 30 | 33.0 | 2555] 80| 700 200 | 135 | 50 | 4% | GLASS
7322 7120 200 | 25.0 | 1000 [2.0 | 36 | 22.0 | 63 6.0/ 500 400 52 | 3.0 | 3 | CERAMIC
8354 120 1 25.0 | 25.0 | 1000 [2.2 | 40 | 18.0 |63 8 500 200 00 30 | 2% | CERAMIC |
T 7666/KUT3 | 180 | 20. 04"’2'5"0“ 1500 | 2.0 | 40 | 220 | 2.5-6.0| 6.0] 500 W0 | 52| 30 |3 | CERAMC
—KUZ474““'7330 200 | 330 012000126 | 60 | 40.0 |3.5-6.0(12.0/ 1300 0 | 178 | 70 | 8% | GLASS
57 330 200 | 33.0| 2000 [2.6 | 60 | 40.0 | 3460 120) 1300 70 | 178 7.0 |10 GLASS
Jp 13%0 33.0 | 30.0 | 33.0 | 2000 | 4.0 | 72 | 35.0 | 3.5-6.5] 120/ 1300 70| 100 | 45 |11%, | CERAMIC
7667/KUT4 | 40.0 | 40.0 | 33.0 | 2400 |4.0 | 90 | 35.0 | 3.5-55)20.0| 1300 0 | 100 | 45 |11% | CERAMIC
KU48 | 40.0 | 20.0 | 40.0 2400 [2.6 | 60 | 40.0 | 3.56.0 12.0 1300 0 | 17.8 | 70 | 8% GLASS
K 7830 T~so 55.0 | | 400 | 2400 (2.6 | 75 | 35.0 | 25-5.5]16.0] 1300 0 | 120 | 45 |15 | CERAMIC
©_7866/KU-24 | 60.0 | EE 50.0 | 2400 [40 | 90| 35.0 | 3.56.5| 200 1300 0 | 120 | 45 |15 ceramc | C
KU74B | 66.0 | 60.0 | 33.0 | 4000 |7.0 | 120 | 45.0 | 3.5-5.5|20.0] 1300 100 9.7 | 60 |13%, CERAMIC |
TR9/KU-215A | 100.0] 100.0 | 500 | 4000 [80 | 125 | 750 | 3560 40.0] 1500 100 | 155 | 95 45"'” CERAMIC
%| B0I/KU2T5 | 00| = 5002000 |80 | 126 | 80.0 | 3.555] 40.0] 1500 100 | 160 | 85 |41 | CERAMIC |

" Reservoir connected internally across Cathode Heater.
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HYDROGEN DIODES

Al - .
[ PULSE DIODE RECTIFIER HEATERS Al
e ' . CATHODE RESERVOIR INCHES WEIGHT TYPE
K :’b A":'“’ K :’b '::’ J'nc) (A':zc) (5/'::) (:::) :::;:4 Diameter |7 | ENVELOPE

e . [

C kst 715 [+ [+ |10 | o8| 20 | 50 | 62 (50 0.8 | 40| 15 | %, | GLASS
B64/KUS2 | 18 | 325 | 63 |'15 | 20 | 600 | 50 | 115 [50 40| 68| 25 | % | GLASS
KU-S1 15 | 150 | 35 10 1.0 300 5.0 6.5 |4.0-5.0 4.0 1.8 1.4 s4s | CERAMIC
8274/KU-92 | 20 | 300 63 | 15 2.0 600 5.0 9.5 [4.0-5.0 4.0 23 1.8 %46 I CERAMIC

OB275/KU-93 | 30 | 500 15.0 20 8.0 | 2000 5.0 27.0 |4.0-5.0 5.5 5.2 3.0 3 | CERAMIC
8276 'KU;94 ‘ _30 12000 | 60.0 25 15.0 | 4500 5.0 28.0 |4.0-5.0 | 20.0 8.3 45 | 11%, | CERAMIC
7178 [ 16 | 500 15.0 | % * . 5.0 22.0 |5.0 5.0 10.2 3.3 1%, | GLASS

. *Consult ITT Applications Engineering Department
ITT crowsar THYRATRONS
% . RATINGS HEATERS Apﬂ?}?&‘yroANTsE
. - RESERVOIR INCHES WEIGHT TYPE
TTRE ;FVY ]'oih loiob ) c"(‘:a‘s;?:) (S/'“) (:el’ ien.!el: Dicinetet (Pounds) | ENVELOPE
a a ac ac ac eig
KU-8329 16 500 12 12 I.C. - 7.8 : 25 17 | GLASS
KU-471 20 250 5 6.0 2.5-6.3 4 1.8 l 1.4 4 CERAMIC
K42 | 20 500 10 8.0 2.5-6.3 4 23 | 18 | % | CERAMIC
7559 R 50 30 2555 5 135 50 | 4% | GLASS
5% 25 | 1000 2 22 2555 5 M2~ | 94 | P GLASS
s (kMol) 10 | 200 5 7 . - 60 | 25 | % | GLASS
7605 25 i 3000 90 - 30 2.5-5.5 5 17.8 ! 7.0 i 8% GLASS
ITT tricaERED SPARK GAPS
APPROXIMATE
e | TVermaae™ | MRS | macum | BUALINAAT {DIMENSTONS
BREAKDOWN KV) G0 [SE PEAK HOLDOF TNCHES WEIGHT TYPE
TYPE VOLTAGE VOLTAGE CURRENT VOLTAGE T (Pounds) | ENVELOPE
L4 Minimum | Maximum KV) AP (MICROSEC ONDS) Height Diamoter

| K802 14.0 40 1.0 100 | 15000 0.30 15 | 155 | % | CERAMIC

| KU-B03A 190 | 60 15.0 150 | 100,000 0.50 2.25 3.50 1 | CERAMIC |
KU-803 00 | 80 25.0 20.0 | 100,000 0.50 2.25 350 | 1 | CERAMIC|
KU-803B 42.0 ' 12.0 34.0 2.0 100,000 0.50 2,25 3.50 1 . CERAMIC
KU-804 88.0 | 300 70.0 25.0 100,000 0.50 3.47 3.50 2 | CERAMIC

il ip AR
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ELECTRON TUBE DIVISION

BOX 100 EASTON, PA. 18043
|N“"I'ERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

DESIGN AND CHARACTERISTICS

OF A 100 KILOVOLT HYDROGEN THYRATRON TUBE

by
H. E. Krefft, H. Austad, and A. E. Gordon

International Telephone and Telegraph Corporation
Electron Tube Division, Easton, Pennsylvania

The peak forward voltage capability and other characteristics of
hydrogen thyratron tubes made with a plurality of grids were investigated
ﬂ under operating conditions prescribed by Specification No. SCL-7001/80.
The tubes which were of ceramic-metal design had to meet the following
test requirements:

Peak forward anode voltage: 100 kilovolts
Peak anode current: 200 amperes
Test repetition rate: 1000 cps
Pulse width (70 percent): 1 microsecond
Average anode current: 0.2 ampere
Pp-Factor (epy x ip x prr): 20 x 10

Principal objectives of this development were the practical feasibility
of multi-grid tubes with adequate characteristics, and an understanding of
the factors which basically determine their performance and possible
limitations.

The requirement of a very high voltage capability made it mandatory
to think of a periodic or '"iterative' design which would permit in a strictly
additive manner the use of as many gradient grids as needed for reliable
operation, A grid structure following this principle was designed for this
investigation. It was made with '""short'' gradient grids; that is, grids whose
axial dimensions are small as compared to their diameter. With a
| H sufficiently flat, or ''planar'' type grid, favorable anode take-over character-
' istics could be obtained which, in the first place, would depend on baffling
and aperture geometry. Furthermore, good deionization and sparking voltage
characteristics were expected as a consequence of small gap volume,




In a short grid structure of this
kind, the seals with the ceramic envelope
of the closely spaced grids are at a small
distance from each other which is deter-
mined by the length of the grid and the size
of the gap. Voltage breakdown between
adjacent seals, both inside and outside
the tube, through which high voltage opera-
tion would be greatly limited, was overcome
with the design illustrated by Figure 1. As
it provided an effective protection of gaps
and seals, it was used without change on
30 tubes of this type which were made with
three, four and six gaps and served as
experimental vehicle for this investigation.

The grid-envelope structure of a
four-grid* tube with four gaps consists
of three planar gradient grids and four
ceramic envelope rings which are brazed
to the grid flanges. Voltage breakdown
between seals is inhibited by internal
and external extensions of the rings which

Anode

Grid 4

Grid 3

Gap 4 Grid 2

Grid 1
(control
Grid)

Gap 3
Gap 2

Gap 1

Ceramic Ring

\ Cathode

Figure 1: 100 KV - 10 KW
Hydrogen Thyratron Tube,
Basic design of a four-gap
Tube.

internally follow the grid outlines with a small clearance. Metallic deposits
originating in the gaps are formed on the cylindrical surface of the extension
and are prevented from forming a continuous conducting layer between

seals.

For testing and evaluation of the tubes, a line-type modulator was
constructed which produced the specified operating condition and had

the following characteristics:

LN =138 microhenry

CN . 001816 microfarad

RN 250 ohm

LC = 56 henry

R1, - 220 ohm

*The control grid is included in this number which is equal to the

number of gaps.




The instrumentation included a
pulse transformer for viewing the current
pulse, and two capacitance dividers of
1.9 uuF for the measurement of grid
voltages. All components of the test set
were contained in one large oil filled steel
tank. A circuit diagram is shown in
Figure 2. A resistance divider of 10
megohms per gap was used for stabilizing
grid potentials.

The high voltage capability of this
multi-grid design became immediately
evident when the first three-gap tubes were
tested, They aged and operated with great

facility, and anode take-over characteristics
were satisfactory. One of these tubes (No. 4)

was life tested for 348 hours and had an
uninterrupted run of 123 hours at 90 KV.
However, these tests were made with a
pulse repetition rate of 320 pps, and the
Pp-Factor of 7.2 x 107 was rather low.

250 ohm Network
Ch:rﬂ'f\ﬂ Cfok-,rv Diode i il il
e t—r—————— = T T
200000 | T
Power \ § l
Supp!
i ,;w x 108 hm ‘
/
4 /'S Divider
Anode ﬂ» ‘ | % i
Grodient Grids ——— VK el
= =% 220 ohem
—
Control Grid [ 3
i R ‘ |
Trigger | i =
‘ £ Mounting Plaf ‘
and Cavhod-w

| p——wv
|
|

Figure 2: Circuit Diagram
of the Test Modulator.

Unexpectedly short lives were experienced in the beginning when
operation at the specified ratings of 100 KV, 10 KW, 1000 pps and a Pp-Factor
of 20 x 109 was attempted. The anode plate was found to be strongly
eroded at the impact areas of the discharge, and high voltage breakdown
through the ceramic envelope extension at the anode gap became a typical
cause of failure. These defects are illustrated by the photographs in

Figures 3 and 4.

Figure 3: Three-Gap Tube damaged
by voltage breakdown through the
envelope ring.

= 1B =

Figure 4: Anode of the same
tube showing deep holes at the

impact areas of the discharge.

Gradient grids have eight .104"
dia. holes.



Anode erosion was reduced by operating the tubes under a
sufficiently high gas pressure. This was not a problem as reservoir
ranges were always wide and had fairly high upper limits. Range
stability during life was provided by a titanium hydride reservoir
containing 2.5 grams of hydride and approximately 30 liter x millimeter
of hydrogen. Tube life was greatly improved in this way since the danger
of voltage breakdown across the anode gap insulation was reduced at the
same time. Tube lives of several hundred hours were attained.

Defocusing of the discharge at the anode plate; that is, a reduction
of current density in the impact areas, was effected by substituting two
slots for the eight holes normally used in the gradient grids. Erosion
in the linear marks produced with this type of grid aperture was less,
and a similar result was obtained by substituting tungsten for molybdenum
which was commonly used.

In spite of these measures, tube life still was terminated by voltage
breakdown through the ceramic envelope ring, which resulted in a leak.
In most tubes this defect was caused at the external ceramic extension
of the anode gap, in one tube internally, and in two other cases the gap
next to the anode gap was involved or the only one affected. Improvement
of this condition was attempted by avoiding high electrical field strength
at the seals, and by increasing the thickness of the external extension
of the envelope ring.

The voltage breakdown at the anode gap, the erosion of the anode
plate, and the apparent applicability of the epy-parameter in the Pp-Factor
defining dissipation at the anode, suggest that high voltage drops are formed
in the anode gap during commutation. A condition of this kind is possibly
indicated by the potential level of the gradient grid which is next to the
anode.



Gradient grid potentials in a four gap tube made with slot type
grids are shown in Figure 5. As a general rule, all grid potentials
were found to be below the voltage levels established by the resistance
divider. At epy = 100 KV, the voltage drop across the anode gap thus
amounted to some 30 KV for slot type grids, and was still larger for
the other grid type. The potentials which are determined from the scope
traces are attained by the grids between pulses as the network charges
up. When they break down during anode take-over, commutation voltage
drops of short duration must appear in the gaps which depend on the nature
and timing of the anode take-over process.

100 KV ,
80
a J'_3/4.py
5 o
60 | g 3 1
® 8 °
‘; o 3 V2 epy
et |
A |
: ——1/4 epy
20 /J‘ - -
//
Yo 3 ili—ﬁoxv

Figure 5: Gradient Grid Potentials in a Four-Gap Tube.

Anode take-over characteristics were satisfactory as take-over
time was in the range of 0.2 to 0.5 microseconds and depended on epy,
repetion rate, and gas pressure in the same way as in one gap tubes.
Take-over change was . 020 to . 050 microseconds. Minimum anode
take-over voltage was very low for hole type grids, and between 5 and
15 KVdc for the other type. Time jitter was somewhat above the specified
maximum value, and erratic. The anode to cathode voltage drop during
conduction was 150 to 175 volts in four gap tubes, and the voltage drop
per gap from 20 to 25 volts.



The outstanding voltage capability demonstrated by all tubes points
to good sparking voltage characteristics of the gaps which were extensively
investigated. Characteristics for a three and a four gap tube are shown
in Figures 6 and 7. Both tubes had identical hole type grids and had been
exposed to a peak forward voltage of 100 KV for about the same length of
time. Sparking potentials in three gap tubes were found to be typically
higher than in four gap tubes. Since comparable gaps are identical by
design, and the gaps in the three gap type are exposed to higher voltage
during operation, a causative relation between sparking potential levels
and gap voltage drops produced by operating the tubes seems to exist.

! ! { I
i V, =50 KVde
: i Gap 3 | Gop 4
|- ~0- {-0== ©=-0 == ©=-=0==-O-=-0== l——-—-— - T~
’—‘—_._.—. K?;C - | ; \A
o/ N .
d “x Gop 2 e \
\ O R, G
. N © S
k] 2 :\ \{\ \
-—/ ‘qu \ Gop 2 \ \:‘: ]
e ‘ \ - b \ \ .
i Gl ™ \'\ \\ :
v | v, ) \
R \ - \\_ oA
=0 \ v\
‘ %« k\ h
‘ N
10
i
Eg : Ep |
Y 5 Y
Figure 6: 3-Gap Tube. Figure 7: 4-Gap Tube.

Sparking Voltages Vg in Three and Four Gap Tubes.

The data obtained through this investigation, incomplete as they
are, lead to some conclusions regarding the factors which determine the
characteristics of multi-gap tubes made with short baffled grids. The
ability to operate at high voltages may be explained by the fact that the grids
are connected to the voltage source through the high resistance elements of
the divider, so that sparking currents in the gaps are mostly too small
to affect the entire tube. Depressed gradient grid potentials are due to some
conductivity existing in the gaps between pulses which can be caused by con-
ducting deposits between seals, grid emission, or a high impedance discharge
condition stemming from incomplete deionization or insufficient baffling
of the grids. This condition seems to be the most likely cause since deposits
and grid emission can be ruled out. Breakdown of the ceramic ring at the



anode gap points to voltage drops which are higher than those existing
between pulses. They are associated with the commutation process and
a consequence of a successive breakdown of the gaps. Such voltage drops
of short duration may also offer an explanation for the erosion of the
anode plate which is at least partly due to high velocity electrons.

A peak forward voltage capability above 100 KV is indicated by
this investigation. It is expected that a development beyond this voltage
level will have to deal with the problems of the anode gap in the first place.
Requirements on the dielectric strength of ceramic materials and on anode
plate materials and design will be very high.

This investigation was carried out under Contract No. DA36-039
AMC-03272(E), Specification SCL-7001/80, placed by the U.S. Army
Electronics Command, Fort Monmouth, N.J. The substantial help and
advice provided by Messrs. S. Schneider, J. Creedon, and A. Buffa is
gratefully acknowledged.
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

DESCRIPTION:

THE 3C45 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED THYRATRON

DESIGNED FOR NETWORK DISCHARGE SERVICE.

IN SUCH SERVICE

IT

IS SUITABLE

FOR PRODUCING PULSE OUTPUTS OF 55 KW AT AN AVERAGE POWER LEVEL OF MORE
THAN 65 WATTS. THE SPECIAL FEATURES OF THE 3CU5 INCLUDE THE HIGH PEAK

VOLTAGE AND CURRENT RATINGS,

ELECTRICAL DATA, GENERAL: Nom, MIN. MAX.

HEATER VOLTAGE 6.3 5T 6.6 VOLTS A.C.

HeaTER CURRENT (AT 6.3 VoLTs) 2.0 2.5 AMPERES

MiNiMuM HEATING TIME 2 MINUTES

MECHAN ICAL DATA, GENERAL:

MOUNT ING PosSITION ANY

Base Meoium 4 PiN  Low=Loss
PHENOLIC AL-9

AnoDE CaP SmaLL MeraL Cl-1

CooLing (Note 1)

NET WEIGHT 2.5 OuNces

DIMENS IONS SEE OUTLINE

RAT INGS::

Max. PEAk ANODE VOLTAGE, FORWARD 3.0 KiLovoLTs

Max. Peak ANODE VoLTaGe, INVERSe (NoTe 2) 3.0 KiLovoLTs

MiN. ANODE SuPPLY VOLTAGE 800 VoLTS D.cC.

MAx. PEAK ANODE CURRENT 35 AMPERES

MAax. AVERAGE ANODE CURRENT 45  MiLLiIAMPERES

Max. RMS Anope CurrenT (Note 3) 1.2 AMPERES A.C.

Max. Py X 1B X PRR 0.3 X 10

Max. ANODE CURRENT RATE OF RISE 750  AMPERES/USECOND

Peak TRIGGER VoLTAGE (NoTe 4)

Max. PEAK INVERSE TRIGGER VOLTAGE 200 VoLTs

Max. Anope Deray Time (NoTe 5) 0.6 MICROSECOND

Max. ANODE DeELAY TIME DRIFT 0.15 MICROSECOND

Max. TiMe JiTTer (Note 6) 0.02 MicroseconD (INITIAL)

0.04  uSeconp (END OF LIFE)

AMB 1ENT TEMPERATURE -500 10 £900  CENT.
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HYDROGEN THYRATRON -2 -

TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARG ING:

PEAk NETWORK VOLTAGE 3.0 KiLovoLTs
PULSE REPETITION RATE 2500 PuLsES/SECOND
PuLse LENGTH 0.5 MICROSECOND
PuLse ForMING NETWORK IMPEDANCE 45.2  Onms

TRIGGER VOLTAGE 200 VoLTs

Peak Power OuTpuT (RESISTIVE LoAD 92% ZN) 47.2  KILOWATTS
Peak ANODE CURRENT 35  AMPERES
AVERAGE ANODE CURRENT .04l AMmPERES D.C.
Note 1:

COOLING OF THE ANODE LEAD IS PERMISSIBLE, BUT THERE SHALL BE NO AIR BLAST
DIRECTLY ON THE BULB.

NoTe 2:

THE PEAK INVERSE VOLTAGE SHOULD NOT EXCEED 1.5 KV DURING THE FIRST 25
MICROSECONDS AFTER CONDUCT ION.

NoTte 3:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT
OF THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT.

NoTE L:

THE VOLTAGE BETWEEN GRID AND CATHODE TERMINALS OF THE SOCKET WITH THE TUBE
REMOVED SHOULD HAVE THE FOLLOWING CHARACTERISTICS:

A. VOLTAGE 175-250 VoLTs

B. DURATION 2 Microseconps (AT 70% PoinTs)
C. SOURCE |MPEDANCE 1500 Oums (mAx.)

D. RATE oF RISE 200 VoLTS/MICROSECOND (MIN.)

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE MINI=
MUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND LOWEST
TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW THE LIMITS
SPECIFIED.

NoTe 5:
THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON THE

RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
EVIDENCE OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID PULSE.

5-62
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NoTe 6:

TIME JITTER IS MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT
PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM
THE

ELECTRON TUuBE APPLICATIONS SECTION
ITT CoMPONENTS DivisIoON

PosT OFFice Box 412

CLiFTOoN, NEwW JERSEY

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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engineering
TUBE DATA

=4 AT Kurhe

Components Division

—
TYPE 3C45W HYDROGEN THYRATRON
GENERAL DATA

P
DESCRIPTION: Dimensions
The 3C45W is a unipotential cathode, three element hydrogen See outline drawing
filled thyratron designed for network discharge service. In
such service, it is suitable for producing pulse outputs of 55
KW at an average power level of more than 65 watts.

. ) ) Ratings

The reduced size and ruggedized construction of the 3C45W Max. peak anode voltage, forward.... 3.0 Kilovolts
make it ideal for applications requiring a high resistance to Max. peak anode voltage, inverse
shock and vibration. This tube type equipped with a reservoir (Note 2) ’ 3.0 Kilovolts
for long stable life has the electrical ratings of the type 3C45. Min. anode supply voltage.. . 300 Volts d.c.

. ' Max. peak anode current............. 35 Amperes
Electrical Data, General Nom. Min. Max. Max. average anode current.... 45 Milliamperes
Heater voltage.......... ST 63 5.9 6.7Voltsa.c. Max. RMS anode current (Note 3)..... 1.25 Amperes a.c.
Heater current. En=6.3 volts..... 2.2 2.7 Amperes Max. epy x ib X prro....._. 0.3x 10°
Minimum heating time............... 3 Minutes Max. anode current rate of rise........ 750 Amperes/usecond

Peak trigger voltage. ... Note 4
Mechanical Data, General Max. peak inverse trigger voltage.... 200 Volts
Mounting position............._...._.___ . Any Max. anode delay time (Note 5)..... . 0.6 Microsecond
Base........... R Per outline Max. anode delay time drift._...._... 0.15 Microsecond
Anode Cap................ = Small metal, C1-1 Max. time jitter (Note 6)........_.___._._. 0.02 Microsecond (initial)
(G, 1| 1171 NS P SO S Note 1 0.04 psecond (end of life)
Net Weight .. SE— 2.5 Ounces Ambient temperature...._._ ... —50° to + 90° Cent.
—

P

Printed in U.S.A. 1-60 (Continued)

TCOMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

BOX 412, CLIFTON, NEW JERSEY
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Typical Operation as Pulse Modulator,
DC Resonant Charging

Peak network voltage............_.... .. 3.0 Kilovolts
Pulse repetition rate ... 2500 Pulses/second
1T [ (T | A ———— 0.5 Microsecond
Pulse forming network impedance ... 45.2 Ohms
Trigger voltage.............................. 200 Volts
Peak power output (Resistive load

92%; ZN)... . ooeeooesmeconranmnnesanenssaniss 47.2 Kilowatts
Peak anode current ... 35 Amperes
Average anode current.................. .044 Amperes d.c.
Note 1

Coaoling permitted. However, there shall be no air blast
directly on the bulb.

Note 2
The peak inverse voltage should not exceed 1.5 KV during
the first 25 microseconds after conduction.

Note 3
The root mean square anode current shall be computed as the

square root of the product of the peak current and the

average current.

Note 4
The voltage between grid and cathode terminals of the socket
with the tube removed should have the following character-

istics:
V.11 (1] | R— 175-250 Volts
B. Duration................. 2 Microseconds (at 70% points)
C. Source of impedance... 1500 Ohms (max.)
D. Rate of rise................ 200 Volts/microsecond (min.)

The limits of anode time delay and anode time jitter are based
on the minimum trigger. Using the highest permissible trigger
voltage and lowest trigger source impedance materially re-
duces these values below the limits specified.

Note 5
The time of anode delay is measured between the 26 percent

point on the rising portion of the unloaded grid voltage pulse
and the point at which evidence of anode conduction first
appears on the loaded grid pulse.

Note 6
Time jitter is measured at the 50 percent point on the anode

current pulse.
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Components Division

TYPE 4C35 HYDROGEN THYRATRON

GENERAL DATA

DESCRIPTION:

The 4C35 is a unipotential cathode, three element hydrogen
filled thyratron designed for network discharge service. In
such service it is suitable for producing pulse outputs of more
than 350 KW at an average power level of more than 400

watts.

\d
The special features of the 4C35 include the high peak

current and voltage ratings:

Nom. Min. Max.
6.3 5.7 6.6Voltsa.c.
5.5 6.7 Amperes

Electrical Data, General

Heater voltage
Heater current. E,=6.3 volts...

Minimum heating time..................... 3 Minutes

Mechanical Data, General

Mounting position.......................... Any

BasSe. e B e . Super Jumbo 4-pin with
bayonet
A4-18 with ceramic in-
sert

Anode Cap .. Medium Metal, C1-5 with
corona flare

COBIINGL. .. omemmnennasrmsinnions i ey Note 1

Net Weight ... 8 Ounces

Printed in U.S.A. 1-60

Dimensions
See outline drawing

Ratings
Max..peak anode voltage, forward...
Max. peak anode voltage, inverse
(NOte 2). oo
Min. anode supply voltage................
Max. peak anode current...............
Max. average anode current._....._.._
Max. RMS anode current (Note 3).
Max. epy x ib x prro....
Max. anode current rate of rise
Peak trigger voltage......................_.
Max. peak inverse trigger voltage....
Max. anode delay time (Note 5).........
Max. anode delay time drift..............
Max. time jitter (Note 6)...................

Ambient temperature.... ... T
Shock rating. ...

engineering
TUBE DATA

Kurke

8.0 Kilovolts

8.0 Kilovolts

2.5 Kilovolts d.c.
90 Amperes

100 Milliamperes
3.0 Amperes a.c.
2.0 x 10°

. 1000 Amperes/usecond

Note 4

200 Volts

0.60 Microsecond

0.10 Microsecond

0.01 Microsecond (initial)

0.02 psecond (end of life)

—50° to +90° Cent.

24° Navy (Flyweight)
shock machine

(Continued)

I I I COMPONENTS DIVISION
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

P. 0.

BOX 412, CLIFTON, NEW JERSEY



Typical Operation as Pulse Modulator,
DC Resonant Charging

Peak network voltage 8.0 Kilovolts
Pulse repetition rate... 2800 Pulses/second
Pulse length......_._._._._ ... 0.40 Microsecond
Pulse forming network impedance.... 46.0 Ohms
Trigger voltage.............................. 200 Volts
Peak power output (Resistive load

92% IN)cresmmmannm s 330 Kilowatts
Peak anode current......................._. 89 Amperes
Average anode current........__..._._ .. 0.10 Amperes d.c.
Note 1

Cooling is permitted. However, there shall be no air blast
directly on the bulb.

Note 2

In pulsed operation, the peak inverse voltage, exclusive of a
spike of 0.05 microsecond maximum duration shall not exceed
2.5 KV during the first 25 microseconds after the pulse.

Note 3
The root mean square anode current shall be computed as

the square root of the product of the peak current and the
average current.

Note 4
The voltage between grid and cathode terminals of the socket
with the tube removed should have the following character-

istics:
A. Voltage......... ... 175-250 Volts
B. Duration................... 2 Microseconds (at 70% points)
C. Source of impedance. 1500 Ohms (max.)
D. Rate of rise............... 200 Volts/microsecond (min.)

The limits of anode time delay and anode time jitter are based
on the minimum trigger. Using the highest permissible trigger
voltage and lowest trigger source impedance materially re-
duces these values below the limits specified.

Note 5

The time of anode delay is measured between the 26 percent
point on the rising portion of the unloaded grid voltage pulse
and the point at which evidence of anode conduction first
appears on the loaded grid pulse.

Note 6
Time jitter is measured at the 50 percent point on the anode
current pulse.

I. GRID
2. HEATER & CATHODE
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KUTHE

4C35A
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION HYDROGEN
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY THYRATRON

DESCRIPTION:

THE 4C35A 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED THYRA=
TRON DESIGNED FOR NETWORK DISCHARGE SERVICE. THE SPECIAL FEATURES OF THE
4C35A ARE ITS LOW JITTER AND HIGH POWER OUTPUT. PEAK POWERS OF 350 KiLO=
WATTS ARE REALIZED WITH THIS THYRATRON,

THE HYDROGEN RESERVOIR WITH WHICH THIS TUBE IS EQUIPPED PROVIDES A LONG
STABLE OPERATING AND SHELF LIFE.

ELECTRICAL DATA, GENERAL: Nom. MIN. MAX .

HEATER VOLTAGE 6.3 5T 6.6 VoLTS A.C.
HeaTer CurreNnT (AT 6.3 VoLTs) 565 6.7 AMPERES
MiINIMUM HEATING TIME 3  MINUTES

MECHAN ICAL DATA, GENERAL:

MOuUNT ING PosSiITION ANY

BAsE SuPER JUMBO L4=PIN wiITH BAYONET
Ab<18 wiTH CERAMIC INSERT

AnopE CaP Cl-43, MepiuM, wiTH CORONA SHIELD

Cooring (Note 1)

NET WEIGHT 8 Ounces

DIMENS IONS SEe OUTLINE

5-62



KUTHE
LC35A
HYDROGEN
THYRATRON -2 -

RAT INGS:

MAax. PEAK ANODE VOLTAGE, FORWARD 8.0
Max. PEAk AnoDE VoLTAGE, INvERse (NoTe 2) 8.0
MiIN. ANODE SuPPLY VOLTAGE 2:5
Max. PeEAk ANODE CURRENT 90
MAx. AVERAGE ANODE CURRENT 100
MAx. RMS Anooe Current (NoTe 3) 3.0
MAX. EPY X 1B X PRR 2.0 x 109
Max. ANODE CURRENT RATE OF RISE 1000
Peak TrRiGGER VoLTace (NoTe 4)
Max. PEAk INVERSE TRIGGER VOLTAGE 200
INITIAL END OF LIFE
LiMiT LiMiT
Max. Anobe DeLAy Time (NoTe 5) 0.6 0.7
MAx. ANope DeELAY TiIME DRIFT 0.1 0.1
Max. Time J1TTeER (NoTe 6) 0.01 0.02
AMB IENT TEMPERATURE -50° 10 £90°
SHOCK RATING 2,0

TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARGING:

PEAK NETWORK VOLTAGE

PuLse REPETITION RATE

PuLse LENGTH

PuLse ForMING NETWORK IMPEDANCE

TRIGGER VOLTAGE

Peak Power Output (RESISTIVE LoaD 92% ZN)
PEAk ANODE CURRENT

AVERAGE ANODE CURRENT

NoTe 1:

8.0
2800
0.40
46.9

200

330

89
0.10

KiLovoLTs
KiLovoLTs
KiLovoLTs D.C.
AMPERES

MiLL IAMPERES
AMPERES A.C.

AMPERES/USECOND

VoLTs

MICROSECOND

MICROSECOND

MICROSECOND
CENT.

Navy (FLYWEIGHT)
SHOCK MACH INE

KiLovoLTs
PuLses/SeEconD
MICROSECOND
OHMS

VoLTs
KILOWATTS
AMPERES
AMPERES D.C,

COOLING PERMITTED. HOWEVER, THERE SHALL BE NO AIR BLAST DIRECTLY ON THE

BULB.,

NoTe 2

IN PULSED OPERATION, THE PEAK INVERSE VOLTAGE, EXCLUSIVE OF SPIKE OF 0.05
MICROSECOND MAXIMUM DURATION, SHALL NOT EXCEED 2.5 KV DURING THE FIRST 25

MICROSECONDS AFTER THE PULSE.

NoTeE 3:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT
OF THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT.

5-62



KUTHE
LC35A
HYDROGEN
B THYRATRON

NoTe Ls

THE VOLTAGE BETWEEN GRID AND CATHODE TERMINALS OF THE SOCKkT WITH THE
TUBE REMOVED SHOULD HAVE THE FOLLOWING CHARACTERISTICS:

A. VoLTAGE 175~250 VoLTs

B. DURATION 2 Microseconps (AT TO0% PoINTS)
C. SOURCE OF IMPEDANCE 1500 Oxms (max.)

D. RATE OF RISE 200 VoLTS/MICROSECOND

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND
LOWEST TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW
THE LIMITS SPECIFIED.

NoTe 5:

THE TIME OF ANODE DELAY 1S MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
EVIDENCE OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID PULSE.

NoTe 63

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT
PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELeEcTRON TuBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION

PosT OFFicE Box 412

CLiFTON, NEw JERSEY

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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KUTHE

5C22
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION HYDROGEN
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY THYRATRW
DESCRIPTION:
THE 5C22 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED THY=-
RATRON DESIGNED FOR NETWORK DISCHARGE SERVICE. IN SUCH SERVICE, IT IS
SUITABLE FOR PRODUCING PULSE OUTPUTS OF MORE THAN 2 MEGAWATTS AT AN
AVERAGE POWER LEVEL OF MORE THAN 1.6 Kw.
THE SPECIAL FEATURES OF THE 5C22 ARE HIGH PEAK VOLTAGE AND CURRENT
RATINGS AND THE COMPACT SIZE, LOW TIME JITTER AND THE PRESENCE OF A
RESERVOIR, CAPABLE OF MAINTAINING THE HYDROGEN PRESSURE THROUGHOUT THE
USEFUL LIFE OF THE TUBEj; AN IMPROVED AND STRONGER ENVELOPE TOP SEAL IS
~ INCORPORATED.
ELECTRICAL DATA, GENERAL: NoMm. MiN. MAX o
HEATER VOLTAGE 6.3 5.9 6.7 VOLTS A.C.
Heater Current (AT 6.3 VoLTs) 9.6 11.6 AMPERES
MiINiIMUM HEATING TIME 5 MiINuUTES
MECHANICAL DATA, GENERAL:
MOUNTING PoSITION ANY
Base SuPER JuMBO L=PIN wiTH BAYONET
ALb<18 wiTH CERAMIC INSERT
ANODE CaP C1-43, MepiuM, wiTH CORONA SHIELD
Cooring (NoTte 1)
NET WEIGHT 12 OUNCES
DIMENS 10ONS SEE OUTLINE
5-62



TYPE
5C22
HYDROGEN
THYRATRON - P

RATINGS:

MAx. PeAk ANODE VOLTAGE, FORWARD

Max. Peak ANobe VoLTAce, INverse (NoTe 2)
MiN. ANODE SuPPLY VOLTAGE

MAax. Peak ANODE CURRENT

Max. AVERAGE ANODE CURRENT

Max. RMS Anope Current (NoTe 3)

MAx. EPY X 1B X PRR

Max. ANODE CURRENT RATE OF RISE

Peak TRIGGER VoLTAGE (NoTE 4)

MAax. PEAK INVERSE TRIGGER VOLTAGE

3.2 X 10

16.0

16.0
4.5
325
200
6

1500

200

INITIAL EnND OF LIFE

LiMiT Limit
Max. Anooe DeLay Time (NoTe 5) 0.65 0.70
Max. ANoODE DerLAy TiIME DRIFT 0.10 0.10
Max. Time JiTTer (NoTe 6) 0.005 0.01

AMB IENT TEMPERATURE
SHocK RATING

-500 1o £900

13°

KiLovoLTs
KiLovoLTs
KiLovoLTs D.C.
AMPERES
MILLIAMPERES
AMPERES A.C.

AMPERES/USECOND

VoLTs

MICROSECOND

MICROSECOND

MICROSECOND
CenT,

Navy (FLYWE IGHT)
SHOCK MACH INE

TWO TYPICAL OPERATIONS AS PULSE MODULATOR, DC RESONANT CHARGING:

PeAk NETWORK VOLTAGE

PuLse REPETITION RATE

PuLse LENGTH

PuLse ForRMING NETWORK |MPEDANCE

TRIGGER VOLTAGE

Peak Power Output (REsISTIVE LoAD 92% ZN)
PEAk ANODE CURRENT

AVERAGE ANODE CURRENT

NoTte 1:

16.0
1000
1.0
47.6
200
1.31
175
0.18

12.0
500
1.5

25
200

1.40
250

0.19

KiLovoLTs
PuLses/SEconD
MICROSECONDS
OHMS

VoLTs
MEGAWATT
AMPERES
AMPERES D.C.

COOLING PERMITTED. HOWEVER, THERE SHALL BE NO AIR BLAST DIRECTLY ON THE

BULB.

NoTe 2:

DURING THE FIRST 25 MICROSECONDS AFTER CONDUCTION, THE PEAK INVERSE ANODE

VOLTAGE SHALL NOT EXCEED 5 KV.

5«62



KUTHE
5C22
HYDROGEN
- 3 = THYRATRON

NoTte 3:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT
OF THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe L:
THE PULSE PRODUCED BY THE DRIVER CIRCUIT SHALL HAVE THE FOLLOWING

CHARACTERISTICS WHEN VIEWED AT THE 5C22 SOCKET WITH THE TUBE DIS=
CONNECTED?

A. AMPLITUDE 200-300 VoLTs

B. DURATION 2 Microseconos (AT T70% PoinTs)
C. RATE ofF RiISE 200 VoLTts/MicroseconDd (MIN.)
D. |IMPEDANCE 50-500 Onms

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND
LOWEST TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW
THE LIMITS SPECIF IED.

NoTe 5@

THE TIME OF ANODE DELAY 1S MEASURED BETWEEN THE 26 PERCENT POINT ON
THE RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT
WHICH EVIDENCE OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID
PULSE.

NoTe 6

TIME JITTER IS MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT
PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM
THE =

ELECTRON TUuBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION

PosT OFFiIce Box 412

CLiFToN, NEw JERSEY

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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KUTHE

KU=-25
ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION HYDROGEN
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY THYRATRON
DESCR IPT ION¢
THE KU-25 1S A UNIPOTENT IAL CATHODE, 3 ELEMENT HYDROGEN FILLED THYRA=-
TRON DESIGNED FOR NETWORK DISCHARGE SERVICE. |N SUCH SERVICE, IT IS
SUITABLE FOR PRODUCING PULSE OUTPUTS OF MORE THAN 1.5 MEGAWATTS AT AN
AVERAGE POWER LEVEL OF MORE THAN 1.2 KW.
THE KU-25 1S EQUIPPED WITH RESERVOIR FOR LONG STABLE LIFE AND 1S
ESPECIALLY ADAPTED TO OPERATION AT HIGH PULSE REPETITION RATES.
ELECTRICAL DATA, GENERAL: Nowm, MiN. MAX .
HEATER VOLTAGE 6.3 5.9 6.7 VOLTS A.C.
HeaTER CURReNT (AT 6.3 Vouts) 9.6 11.6 AMPERES
MiINIMUM HEATING TIME 5 MiINUTES
MECHAN ICAL DATA, GENERAL:
MOUNT ING POSITION ANY
BASE SUPER JuMBO L4-=PIN wITH BAYONET
ALb-18 wiTH CERAMIC INSERT
AnopDE CAP C1-43, Mepium, wiTH CORONA SHIELD
CoorLine (NoTe 1)
NET WEIGHT 12  OQuNCES
DIMENS 1ONS See OUTLINE

5=62




KUTHE
Ku=-25
HYDROGEN
THYRATRON -2 -

RATINGS:

Max. PEAK ANODE VOLTAGE, FORWARD 12.0 KiLovoLTs

Max. PeAk ANoDE VoLTAGE, INvERse (NoTe 2) 12,0  KiLovoLTs

MiN. ANODE SUPPLY VOLTAGE 3.5 KiLovoLTs p.cC.
Max. PEAk ANODE CURRENT 300 AMPERES

MAXx. AVERAGE ANODE CURRENT 200  MILLIAMPERES
Max. RMS Anope CurRrenT (NoTe 3) TeT AMPERES A.C.
MAX. EPY X 1B X PRR 3.8 X 10

Max. AnooeE CURRENT RATE oOF RISE 1250  AMPERES/PSECOND
Peak TRIGGER VoLTAGE (NoTe L)

MAx. PeEak INVERSE TRIGGER VOLTAGE 200 VoiTs

Max. Anope DeLAy Time (NoTe 5) 1.0 MICROSECOND
Max. ANoDE DeLAY TiME DRIFT 0.15 MicrosECOND
Max. Tive JitTer (NoTe 6) 0.05 MICROSECOND

AMB IENT TEMPERATURE =500 to £900  CenT.

SHOCK RATING 132  Navy (FLYWEIGHT)

SHOCK MACHINE

TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARG ING:

Peak NETWORK VOLTAGE 12.0 KiLovoLTs
PuLsSE REPETITION RATE 2500  PuLsEs/SEcOND
PuLse LENGTH 0.4 MicroseconD
PuLse FORMING NETWORK |IMPEDANCE 48  Oums

TRIGGER VOLTAGE 200 VoLTs

Peak Power Output (ReEsisTive Loap 92% ZN) 736 KILOWATTS
Peak ANODE CURRENT 130 AMPERES
AVERAGE ANODE CURRENT 0.13 AMPERES D.Ce.
Note 1:

COOLING PERMITTED. HOWEVER, THERE SHALL BE NO AIR BLAST DIRECTLY ON THE
BULB.

NoTe 2:

DURING THE FIRST 25 MICROSECONDS AFTER CONDUCTION, THE PEAK INVERSE ANODE
VOLTAGE SHALL NOT EXCEED 5.0 KV.

NoTte 3:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT
OF THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT,

5-62




KUTHE
KU-25
™ HYDROGEN
-3 - THYRATRON

NoTE U4:

THE PULSE PRODUCED BY THE DRIVER CIRCUIT SHALL HAVE THE FOLLOWING
CHARACTERISTICS WHEN VIEWED AT THE KU=-25 SOCKET WITH THE GRID OF THE
TUBE DISCONNECTED:

A. VoOLTAGE 200-300 VoLTts

B. DURATION 2 Microseconps (AT TO% POINTS)
C. RATE ofF RiISE 200 VOLT/MICROSECOND (ming)

D. IMPEDANCE 50-500 OHMs (MAX.)

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND
LOWEST TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW
THE LIMITS SPECIFIED,

NoTE 5

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT

’-\ WHICH EVIDENCE OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID
PULSE.

NoTe 63

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT
PULSE.

ADDITIONAL. INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TuBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION

PosT OFFiIce Box 412

CLiFToN, NEw JERSEY

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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KUTHE

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION E-38

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPT ION:

THE E-38 1S A UNIPOTENTIAL CATHODE THREE ELEMENT HYDROGEN THYRATRON. AN
ELECTRICALLY HEATED TITANIUM HYDRIDE RESERVOIR IS CONNECTED INTERNALLY

ACROSS THE CATHODE HEATERS. THE E-38 wWAS DEVELOPED TO MEET THE NEEDS OF
THE MODULATOR DESIGNER FOR A LOW PLATE VOLTAGE THYRATRON FOR OPERATION AT

A HIGH DUDY CYCLE.

ELECTRICAL DATA, GENERAL: Nom. MiIN. Max.
HEATER VOLTAGE 6.3 5.7 6.6
HeEATER CURRENT (AT 6.3 voLTs) 5.5 6.7
MiNniMuM HEATING TIME 3

MECHANICAL DATA, GENERAL:

MouNT ING POSITION

BASE

CooLing (NoTe 1)

NET WEIGHT 0.3
DIMENS IONS

RATINGS:

Max. PEAK ANODE VOLTAGE, FORWARD 5.0
Max. Peak AnopeE VoLTace, INverse (NoTe 2) 90
MiN. ANODE SuPPLY VOLTAGE 0.3
Max. PEAK ANODE CURRENT 5
MAx. AVERAGE ANODE CURRENT 100
Max. RMS Anope CurrenT (NoTe 3) 2.9
MAX. EPY X IB X PRR 2+5
Max. ANopE CURRENT RATE OF RISE 1200
Peak TR1GGER VoLTAGE (NoTe 4)

Max. ANooe Deray Time (NoTe 5) 0.6
Max. ANODE DELAY TIME DRIFT 0.15
Max. TiMe JiTTer (NoTE 6) 0.01
AMB IENT TEMPERATURE -500 10 £ 900

VoLts AC
AMPERES
MINUTES

ANY
PErR OUTLINE

PounDs
PER OUTLINE

KiLovoLTs
KiLovoLTs
KiLovoLts DC
AMPERES

MiLL 1AMPERES
AMPERES AC

x 109

Amps / U sec.

MICROSECOND
MICROSECOND
MICROSECOND
Cs

6-61



KUTHE
£E-38 -2 -

Note 1:

COOLING OF THE ANODE LEAD IS PERMISSIBLE, BUT THERE SHALL BE NO AIR BLAST
DIRECTLY ON THE BULB.

NoTe 2:

IN PULSED OPERATION, THE PEAK INVERSE VOLTAGE, EXCLUSIVE OF SPIKE OF .05 us
MAX IMUM DURATION, SHALL NOT EXCEED 2000 V DURING THE FIRST 25 uUS AFTER THE

PULSE.
NoTe 3:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe L:
DRIVER PULSE, MEASURED AT TUBE SOCKET WITH THYRATRON GRID DISCONNECTED;

gcy = 175 V (MIN.), TIME OF RISE = 0.5 us (MAX.), GRID PULSE DURATION =
2 us (MIN.), IMPEDANCE OF DRIVER CIRCUIT = 1500 oHMs (MAX.).

NoTe 5:

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PER CENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
ANODE CONDUCTION FIRST EVIDENCES ITSELF ON THE LOADED GRID PULSE.

NoTe 6:

TIME JITTER 1S MEASURED AT THE 50 PER CENT POINT ON THE ANODE CURRENT PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TuBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION

Post OFFice Box U412

CLiFToN, NEw JERSEY

6-61
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OUTLTINE
i e
.365 MAX. g - 38
TOP CAP c1—1\ ' e
.426 NOM. b
| 9
— MAX.
16
A
CLAMPING AREA ———Hﬁ \
HERE. CLAMP 250
INSULATED FROM ~
GROUND . —*—— T
Pl ™ T o il 1.969
.06
NOM.
4.520
+ .250
v
1. HEATER '\
2. CATHODE
3. GRID | 3 %
4. HEATER & CATHODE T T
TOP CAP - ANODE F j L
|
19
T2
¥ 1
F"_l’m MAX >

*ON FINISHED TUBE ADD .030
FOR SOLDER

2 PINS .125 .156 + .003 DIA

+ .003 DIA

PIN ARRANGEMENT AND DIMENSIONS ONLY
AS PER A4-9 MIL-E-1C

6-61
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INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




KUTHE
KU-T08

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTAT I VE

CERAMIC HYDROGEN THYRATRON

DESCRIPTION:

THE KU-TOB 1S A UNIPOTENTIAL CATHODE THREE ELEMENT HYDROGEN THYRATRON OF
CERAMIC METAL CONSTRUCTION DESIGNED FOR USE IN COMPACT MODULATORS FOR HIGH
PERFORMANCE RADARS AND FOR MISSILE APPLICATIONS.

ELECTRICAL DATA, GENERAL:

Nom. MiIN. MAX.

HEATER VOLTAGE 6.3 5.8 6.8 VoLTs AC
* HEATER CURRENT (AT 6.3 voLTs) 2.0 3.2 AMPERES
MiNIMUM HEATING TIME 30 Seconps

MECHAN ICAL DATA, GENERAL:

MouNT ING POSITION Any

DIMENS I ONS PeEr OUTL INE
RAT INGS :

Max. PEAK ANODE VOLTAGE, FORWARD 8.0 KiLovoLTs
MAax. Peak ANoDE VoLTaGce, INverse (Note 1) 8.0 KirLovoLTs
MIN., ANODE SuPPLY VOLTAGE 0.3 KirLovoLTs DC
MAx. PeEAk ANODE CURRENT 100  AMPERES

Max. AVERAGE ANODE CURRENT 100  MILLIAMPERES
MAx. RMS Anobe CurrenNT (Note 2) 2.0 AwPERES AC
MAX. EBY X I1BX x PRR (PB) 2.7 x 109

Max. AnoDE CURRENT, RATE OF RISE 1000 Amps./u sec.
Peak TR1GGER VoLTAGE (NoTe 3)

Max. PeEAk INVERSE TRIGGER VOLTAGE 300 VoLts

Max. Anooe DeLAy Time (NoTe 4) 0.50 U SECOND
MAx. ANoODE DeLAY TIME DRIFT 0.10 v SECOND
Max. TimMe JiTTer (NoTe 5) .005 U SECOND
AMBIENT TEMPERATURE -65 710 #1500 C

SHock RATING 200 .

VIBRAT ION 20 G.

% |INDICATES CHANGE FROM DATA SHEET DATED 6-61

10-61




KUTHE
KU-70 B -2 -

NoTte 1:

THE PEAK INVERSE VOLTAGE SHOULD NOT EXCEED 2.5 KV DURING THE FIRST 25 MICRO=
SECONDS AFTER THE PULSE.

NoTe 2:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe 3:

THE DRIVER PULSE; MEASURED AT THE TUBE SOCKET WITH THE THYRATRON GRID DIS=-
CONNECTED SHOULD HAVE THE FOLLOWING CHARACTERISTICS:

A. VOLTAGE 150 VoLts (MiIN.) To 300 VoLts (MAx.)
B. DURATION 2 Microseconps (AT 7O PERCENT POINTS)
C. |IMPEDANCE 1500 Oums (Max.)

D. TiMe ofF RISE 0.5 MICROSECOND (MAx.)

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE MIN|=~
MUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND LOWEST
TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW THE LIMITS
SPECIFIED.

NoTe L:

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLEADED GRID VOLTAGE PULSE AND THE POINT AT WHICH EVI~-
DENCE OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID PULSE.

NoTe 5:

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION

PosT OFFiIce Box 412

CLiFTON, NEw JERSEY

6-61
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fe—1.625 pr1a. —> OUTLINE

KU-708

9

Four .120 Di1A. HoLEs
oN 1.375 Dia. CIRCLE

I O

—{1.000 L.025—
DIA.

#6-32 AnopE STUD

‘ AY
- LL
Gr1D CONTACT %
' % 1.550 = .020
—~ ~—1,125 £ ,025 DIA.
’-\ .025 MAx.
—_L ' .280 £ .015
L L} ) .250 MAX.*
CATHODE | _{ *
FLANGE T i i
~ ! ] 1/2" Mmin. T8
ol .
18 . |
1

.120 DIA. HOLE

> .438 f .020 DiA.

HEATER CONTACT

—1.825 Dia. <
Max.

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY KUTHE
6

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION KU-93

TENTAT IVE

CERAMIC HYDROGEN DIODE

DESCRIPT ION:

THE KU-93 1S A CERAMIC ENVELOPE, INDIRECTLY HEATED, HYDROGEN FILLED DIODE
FOR USE IN HIGH VOLTAGE RECTIFIER AND CLIPPER CIRCUITS. THIS TUBE,
EQUIPPED WITH A HYDROGEN RESERVOIR WILL GIVE EXCELLENT SERVICE UNDER
SEVERE ENVIRONMENTAL CONDITIONS.

THE INHERENT IMMUNITY FROM ELECTRICAL SURGE DAMAGE, AND RUGGED PHYSICAL
CONSTRUCTION SUIT THIS DIODE TO COMPACT HIGH POWER RECTIFIERS AND

MODULATORS.

ELECTRICAL DATA, GENERAL: NoM.  MiIN.  Max,

™ HEATER VOLTAGE 540 L.7 5.3 VoLTs AC
HEATER CURRENT (AT 5.0 voLTs) 15.0 27.0 AMPERES
Heater (Note 1)
RESErVOIR VoLTAGE (NoTe 2) 5.0 b7 5B VoLTs
REservOiR CURRENT AT 5.0 VoLrts 335 55D AMPERES
MiNiMuM HEATING TIME 5 MINUTES
MECHANICAL DATA, GENERAL:
MoOuNT ING POSITION VERTICAL ONLY, BASE DOWN
Base PER OUuTLINE
CooLing (Note 3)
NET WEIGHT 3.0 PounDs
DIMENS10NS (SEE OUTLINE DRAWING)

BACK SwiING

MAX IMUM RAT INGS: RECTIFIER CLIPPER D1ooE
PEAK INVERSE ANODE VOLTAGE 20.0 30.0 30.0 KiLovoLTs
PeEAk ANODE CURRENT 8.0 500 500 AMPERES
AveErRAGE ANODE CURRENT 2.0 1.0 2.0 AMPERES
R.M.S. ANODE CURRENT (NoTe 4) k.0 15.0 15.0 AMPERES
ANODE VoOLTAGE DrRoOP T0 500 VoLTs
INITIAL FIRING VoLTAGE (NoTE 5) 100 VoLTs
RECURRENT FIRING VOLTAGE 60 VoLTs

o AMB IENT TEMPERATURE - 55° 1o £ 125° CENT IGRADE

6-61




KUTHE
KU-93 -2 -

NoTte 1:
SEE OUTLINE DRAW ING.
NoTe 2:

THE OPTIMUM RESERVOIR VOLTAGE FOR RECTIFIER AND PULSE TRANSFORMER BACK
SWING CLIPPER SERVICE 1S 5.0 voLTs. THIS MAY BE OBTAINED BY DIRECT CON=-
NECTION TO THE CATHODE HEATER SUPPLY. FOR USE IN CERTAIN TYPES OF IN=
VERSE CLIPPER SERVICE, A RESERVOIR VOLTAGE SOMEWHAT HIGHER OR LOWER MAY
Be REQUIRED (EREs 4.0 - 6.0 voLTs).

NoTe 3:

AR BLAST cooLING (10 CFM) 1S RECOMMENDED ABOUT THE BASE AND ANODE FOR
OPERATION IN HIGH AMBIENT TEMPERATURE.

NoTte b4:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT
OF THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT.

NoTE 5:

IT 1S RECOMMENDED THAT THE BAFFLE BE LEFT FLOATING FOR RECTIFIER SERVICE,
THE BAFFLE SHOULD BE CONNECTED TO THE CATHODE FOR CLIPPER SERVICE,

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINE FROM THE

ELeEcTRON TUBE APPLICATIONS SECTION
ITT ELecTrRON TuBe DiviISION

Post OFFice Box 104

CLiFTON, NEW JERSEY

6-61
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See Note 5
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PROTECTION
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5/16
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{
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KUTHE
KU-94

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

CERAMIC HYDROGEN DIODE

DESCRIPTION:

THE KU-94 18 A CERAMIC ENVELOPE HYDROGEN FILLED DIODE. THIS TUBE IS DESIGNED
FOR RECTIFIER AND PULSE TRANSFORMER BACKSWING DIODE CLIPPER APPLICATIONS.

THE LOW TUBE VOLTAGE DROP AND WIDE RANGE OF AMBIENT OPERATING TEMPERATURES,
IDEALLY SUIT THIS TUBE TO THE ENVIRONMENTS ENCOUNTERED IN MILITARY EQUIPMENT,

ELECTRICAL DATA, GENERAL: Nom. MIN, MAX .

HEATER VOLTAGE 5.0 b7 543 VoLts AC
HeaTER CURRENT (AT 5.0 VoLts) 18.0 28.0 AMPERES
Heater (NoTe 1)

ReservoIrR VoLTAace (NoTe 2) b7 5.3 VoLTs
RESERVOIR CURRENT AT 5.0 VoLTs 5.0 20.0 AMPERES
MiNIMUM HEATING TIME ) 5 MiNuUTES
MECHAN ICAL DATA, GENERAL:

MOUNT ING POSITION VERTICAL ONLY, BAse DowN

BAse (PeEr OuTLINE)
Cooring (NoTe 3)

NET WEIGHT d.+5 Pounps
DIMENS 1ONS (SEE OUTLINE DRAWING) -

BACK SwiNG
MAX IMUM RAT INGS: RECTIFIER CLIPPER D1obpE
PEAK INVERSE ANODE VOLTAGE 26.0 0 33.0 KiLovoLTs
Peak ANODE CURRENT 15.0 P 2000 AMPERES
AVERAGE ANODE CURRENT 4,5 £ 3.0 AMPERES
R.M.S. ANODE CURRENT - N 60 AMPERES
ANoDE VoLTAGE DroOP TO - - VoLTs
INITIAL FiriING VoLTAGe (NoTe 4) 100 - - VoLTs
RECURRENT FIRING VOLTAGE 60 - - VoLTs
AMBIENT TEMPERATURE - 55 T0o f 125 DEGREES C

INDICATES CHANGE FROM DATA SHEET DATED 6-61

10-61
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Note 1:
CATHODE CONNECTED TO CENTER OF CATHODE HEATER.
Note 2:

THE OPTIMUM RESERVOIR VOLTAGE FOR RECTIFIER AND PULSE TRANSFORMER BACK
SWING CLIPPER SERVICE 15 5.0 voLTs., THIS MAY BE OBTAINED BY DIRECT CON=
NECTION TO THE CATHODE HEATER SUPPLY. FOR USE IN CERTAIN TYPES OF (|N-
VERSE CL IPPER SERVICE, A RESERVOIR VOLTAGE SOMEWHAT HIGHER OR LOWER MAY BE
REQUIRED (ERES = 4,0 -6.0 voLTts).

NoTte 3:

AIrR BLAST cooLING (10 cFM) IS RECOMMENDED ABOUT THE BASE AND ANODE FOR
OPERATION IN HIGH AMBIENT TEMPERATURES.

NoTte U4:

IT 18 RECOMMENDED THAT THE BAFFLE BE LEFT FLOATING FOR RECTIFIER SERVICE.
THE BAFFLE SHOULD BE CONNECTED TO THE CATHODE FOR CLIPPER SERVICE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DiIviISION

PosT OFFice Box 412

CLIFTON, NEw JERSEY



o OUTLINE

KU-9k4
BAFFLE TAB. HOLE 3
FOR #10 ScREW ANODE CONNECTION TAPPED
HOLE For 1/4 20 x .250
—»d 1,500« SCREW.
<—1/16 DuA(.)q .500
| e r
1.063 'de—eot—d-/ [ :
F4
14
4,000
Tor View 14,500
1/16—+~— °'* = l*—.375
MAx. ‘
. — L g
8.250 =.063
| 2.50
& r.soo l
1/16 3Lk
AX.
1.250 ‘——*__1 | T s 1 J
} - i | i ) o ) (0 [ ) [ | l }
T el 1 ) % |
-/ [ 1/2 f 1/32
C" * gA&HODE Congccrnon
OUNT ING PLATE
6092? 1/4" THick

(YO
RESERVOIR LEAD
10" LoNG, RED,

Lu For 1/b"
SCREW

HEATER-RESERVOIR
LEAD 10" LONG, YEL~-
LOW, BLACK SLEEVE
LUG For 1/4"
SCREW.

CATHODE HEATER LEAD
10" LONG, YELLOW LUG
For 1/4" screw

(4) MTc. HOLES For 1/4"
SCREW 900 SPACING ON

5.344 L .020 DIA. CIRCLE

ELECTRON TUBE DEPARTMENT ® COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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ETT ELECTRON TUBE DIVISION
BOX 100 EASTON, PA. 18043 °

INTEFNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

CROWBAR THYRATRCH

DESCRIPTION:

TYPE

KU-4T1

The type KU-471 is a ceramic hydrogen thyratron designed for Crowbar service.
This tube is equipped with a hydrogen reservoir for maximum dependability.

ELECTRICAL DATA, GENERAL: Nom. Min. Max.

Heater Voltage 6.3 5
Heater Current (at 6.3 volts) 5.5 3
Reservoir Voltage (Note 1) 2.
Reservoir Current 1
Minimum Heating Time

owviwn @

MECHANICAL DATA, GENERAL:

Mounting Position

Base

Cooling (Note 2)

Net Weight 0.3
Dimensions

RATINGS:

lMax. Peak Anode Voltage, Forward, Transient 20.0
(Note 3)

Max. Peak Anode Voltage, Forward, Operating 16.0
Max. Peak Anode Voltage, Inverse 16.0
Min. Anode Supply Voltage 0.5
Max. Peak Anode Current (Note 4) 250
Averaging Time 10
Max. Discharge Time (Note L) 0.1
Peak Trigger Voltage (Note 5)

Max. Anode Delay Time ] 1.0
Ambient Temperature -55°% to + 100°

Volts AC
Amperes
Volts

Amperes
Minutes

Any
See Outline

Pounds
Per Outline

Kilovolts

Kilovolts
Kilovolts
Kilovolts DC
Amperes
Seconds
Seconds

Microseconds
C

10-63




KU-4T1

Note 1:

Adjust reservoir voltage to value indicated on tube within * 5%.
Note 2:

No cooling required.

Note 3:

The maximum peak forward transient anode voltage rating applies to a transient
voltage condition wherein the duration of the transient does not exceed two
seconds.

Note k4:

The allowable time of discharge varies with the current as shown:

Rectifier Short Circuit Period 1.5 - 100 ms 5A
n n n n 1.5 - 50 ns lo A
" n 1" n 1.5 - 30 ns 20 A
Filter Discharge " 0 =-1.5ms 250 A

Time will be measured from the initiation of the discharge.

Note 5:
The driver pulse measured at the tube socket with the thyratron grid

disconnected shall be: egy = 200 Volts minimum; tp = 2.0 Microseconds
minimum; impedance of driver circuit 50 = 500 Ohms.

=Da 10-63
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KUTHE

1257
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION HYDROGEN
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY THYRATRON

DESCRIPT ION:

THE 1257 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED THY=
RATRON DESIGNED FOR A NETWORK DISCHARGE SERVICE. |IN SUCH SERVICE, IT

IS SUITABLE FOR PRODUCING PULSE OUTPUTS OF 33 MEGAWATTS AT AN AVERAGE

POWER LEVEL OF MORE THAN 4O Kw.

THE SPECIAL FEATURES OF THE 1257 INCLUDE AN INTERNAL HYDROGEN=RESERVOIR
CAPABLE OF PRODUCING A WIDE RANGE OF HYDROGEN PRESSURE AND MAINTAINING
THIS PRESSURE AT THE DESIRED VALUE THROUGHOUT TS USEFUL LIFE.

ELECTRICAL DATA, GENERAL: Nowm. MiN. MaX .

HEATER VOLTAGE 6.3 6.0 6.6 VOLTS A.C.
HeaTer CURReNT (AT 6.3 VoLTs) 20.0 40.0 AMPERES
Heater (Note 1)

Reservoir VoLTaGce (NoTe 2) 3.5 6.0 VoLTs
RESERVOIR CURRENT AT 4.5 VouLTs 3.0 8.0 AMPERES
MiINIMUM HEATING TIME 15 MINUTES
MECHANICAL DATA, GENERAL:

MOUNT ING POSITION VERTICAL ONLY, BASE DOWN
BAase PER OUTLINE
AnoDE CAP PER OQUTLINE
CooLing (Note 3)

NET WEIGHT 10 Pounps
DIMENS 1 ONS SEe OUTLINE

5-62



KUTHE

1257

HYDROGEN

THYRATRON -2 -

RAT INGS:

Max. PEAK ANODE VOLTAGE, FORWARD 33.0 KiLovoLTs

Max. PeAk ANobE VoLTAGE, INvErse (NoTe 4) 33.0 KirovoLTs

MiN. ANODE SuPPLY VOLTAGE 5 PR KILOVOLTS D.Co,

MAXx. PEAK ANODE CURRENT 2000  AMPERES

MAX. AVERAGE ANODE CURRENT 2.6 AMPERES

Max. RMS Anope CurreNT (NoTe 5) 60  AMPERES A.C.

MAX. EPY X 1B X PRR 20 X 109

Max. ANoDE CURRENT RATE ofF RISE 10,000 AMPEREsApSEcono

Peak TrR1GGER VoLTAGE (NoTe 6)

Max. PEAK INVERSE TRIGGER VOLTAGE 650 VoLTs

Max. Anobe DeaLy Time (Note 7) 1.0 MICROSECOND

Max. ANoDE DeLAY TIME DRIFT 0.10 MICROSECOND

Max. TiMe JiTTer (Note 8) 0.01 MICROSECOND
(iniT1AL)

0.02  pSeconp (eno oF

LIFE)

AMB IENT TEMPERATURE -55% 10 £75° Cenr.

TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARGING:

Peak NETWORK VOLTAGE 330 20.0 KiLovoLTs

PuLsE REPETITION RATE 310 1500 PULSES/SEC.

PuLsE LENGTH 255 1.3 MICROSECOND

PuLse FORMING NETWORK |MPEDANCE 8.6 15.6  OHMs

TRIGGER VOLTAGE 1500 1500 VouLrts

Peak Power Output (RESISTIVE LoAD 92% ZN) 31 6.2  MEGAWATT

PEAk ANODE CURRENT 2000 667  AMPERES

AVERAGE ANODE CURRENT 155 1.3 AMPERES D.Ce

NoTe 1:
CATHODE CONNECTED TO CENTER OF CATHODE HEATER.
NoTe 2:

RESERVOIR VOLTAGE 1S MARKED ON THE BASE OF EACH VC=1257. THIS IS THE

CORRECT VOLTAGE FOR ONE TYPICAL OPERATING CONDITION BUT IS NOT THE OPT IMUM
VALUE FOR ALL TYPES OF OPERATION, THIS VALUE MAY BE USED INITIALLY IN NEW
APPLICATIONS AND THE OPTIMUM VALUE MAY THEN BE OBTAINED BY EXPLORING THE
RANGE OF VOLTAGE ON EITHER SIDE OF THAT MARKED ON THE TUBE. EXCESS RESERVOIR
VOLTAGE WILL RESULT IN A FAILURE OF THE THYRATRON TO DEIONIZE BETWEEN PULSES
(CONTINUOUS CONDUCTlON). INSUFF ICIENT RESERVOIR VOLTAGE WILL RESULT IN
EXCESS ANODE DISSIPATION AS INDICATED BY VISIBLE HEATING OF THE ANODE. THE
OPT IMUM RESERVOIR VOLTAGE IS THE MIDPOINT BETWEEN THESE TwO EXTREMES. IN
CERTAIN APPLICATIONS |T MAY BE NECESSARY TO PROVIDE A REGULATED SOURCE TO
ASSURE OPERATION WITHIN THE PERMISSIBLE RANGE OF RESERVOIR VOLTAGES. CONSULT
MANUFACTURER FOR STARTING PROGRAM IF NECESSARY.

5-62



KUTHE
1257
o B HYDROGEN THYRATRON

NoTeE 3:

COOLING OF THE ANODE LEAD IS PERMISSIBLE, BUT THERE SHALL BE NO AIR BLAST
DIRECTLY ON THE BULB.

NoTe UL:

DURING THE FIRST 25 MICROSECONDS AFTER CONDUCTION, THE PEAK INVERSE
ANODE VOLTAGE SHALL NOT EXCEED 5 KV.

NoTE 5:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT.

NoTte 6:

THE PULSE PRODUCED BY THE DRIVER CIRCUIT SHALL HAVE THE FOLLOWING CHARA=~
CTERISTICS WHEN VIEWED AT THE 1257 SOCKET WITH THE TUBE REMOVED.

A. AMPLITUDE 1300-2500 VoLTs

B. DURATION 2 Microseconps (AT T70% POINTS)
C. TiMe ofF RisE 0.35 MicrosecoNDs (MIN.)

D. [IMPEDANCE 10-25 OHMS

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND LOWEST
TRIGGER SOURCE |IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW THE LIMITS
SPECIFIED.

NoTE T3

THE TIME OF ANODE DELAY |S MEASURED BETWEEN THE 26 PERCENT POINT ON

THE RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT
WHICH ANODE CONDUCTION FIRST EVIDENCES ITSELF ON THE LOADED GRID PULSE.

Note 8:

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS Division = P.O. Box 412
CLiFToN, NEw JERSEY

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

DESCR IPT ION:

KUTHE
5948

HYDROGEN

THYRATRON

THE 5948 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED

THYRATRON DESIGNED FOR NETWORK DISCHARGE SERVICE.

IS SUITABLE FOR PRODUCING PULSE OUTPUTS OF MORE
AVERAGE POWER LEVEL OF MORE THAN 12 KW.

IN SUCH SERVICE, IT
THAN 12 MEGAWATTS AT AN

THE SPECIAL FEATURES OF THE 5948 INCLUDE AN INTERNAL HYDROGEN=
RESERVOIR CAPABLE OF PRODUCING A WIDE RANGE OF HYDROGEN PRESSURE AND

MAINTAINING THIS PRESSURE AT THE DESIRED VALUE THROUGHOUT

ITS USEFUL

LIFE. FURTHER FEATURES ARE THE HIGH PEAK VOLTAGE AND CURRENT RATINGS.
ELECTRICAL DATA, GENERAL: NOM. MiN, MAX .

HEATER VOLTAGE 6.3 5.9 6.7 VOLTS A.C.
HeaTER CURRENT (AT 6.3 voLTs) : 25.0 33.0 AMPERES
Heater (NoTe 1)

RESERVOIR VoLTAace (NoTe 2) 2.5 5.5 VoLTs
RESERVOIR CURRENT AT 4.5 VoLTs 3.0 6.0 AMPERES
MiNiMuM HEATING TIME 15 MINUTES

MECHANICAL DATA, GENERAL:

MouNT ING PosiTIiON
BAsE

AnoDE CaP

CooLing (NoTe 3)
NET WEIGHT

DIMENS 1ONS

VERTICAL ONLY, BASE DOWN
PErR OUTLINE
PeER OuTLINE

4-1/2  Pounps
PER OUTLINE
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KUTHE

5948 - R -

RAT INGS:

Max., PEAK ANODE VOLTAGE, FORWARD 25 KiLovoLTs

Max. PEAK ANODE VOLTAGE, INVERSE (NoTe 4) 25 KiLovoLTs

MiIN. ANODE SUPPLY VOLTAGE 5.0 KILOVOLTS DeCe

Max. PEAK ANODE CURRENT 1000 AMPERES

MAx. AVERAGE ANODE CURRENT 1.0  AMPERES

Max. RMS anopE cURRENT (NoTe 5) 31.8 AMPERES A.C.

MAX. EPY X IB X PRR 9.0 X 109

MAXx. ANODE CURRENT RATE OF RISE 5000 AMPERES/USECOND

PEAK TRIGGER vOLTAGE (NoTe 6)

Max. PEAK INVERSE TRIGGER VOLTAGE 650 VoLTs

Max. AnopE DeLAy TiMe (NoTe 7) 1.0 MICROSECOND

MaXx. ANODE DELAY TIME DRIFT 0.25 MICROSECOND

Max. Time Ji1TTER (NoTe 8) 0.01 MicroseconD (INITIAL)
0.02 useconp (END OF LIFE)

AMB IENT TEMPERATURE =559 1o £75° cCent.

TYPICAL OPERATION AS PULSE MODMLATOR, DC RESONANT CHARG ING:

PEAK NETWORK VOLTAGE 25.0 15.0 KiLovoLTs
PULSE REPETITION RATE 360 1500  PuLses/SECOND
PuLse LENGTH 2.5 1.25 MICROSECOND
PuLSE FORMING NETWORK IMPEDANCE 13 15.6 OHMs
TRIGGER VOLTAGE 800 800 VoLts
Peak Power ouTpPuT (RESISTIVE LOAD

92% ZN) 11.7 3.6  MEGAWATT
PEAK ANODE CURRENT 1000 500 AMPERES
AVERAGE ANODE CURRENT 0.90 0.94  AMPERES D.cC.
NoTe 1:

CATHODE CONNECTED TO CENTER OF CATHODE HEATER.
NoTe 2:
RESERVOIR VOLTAGE IS MARKED ON THE BASE OF EACH 5948.

THIS 1S THE CORRECT VOLTAGE FOR ONE TYPICAL OPERATING CONDITION BUT IS NOT
THE OPTIMUM VALUE FOR ALL TYPES OF OPERATION. THIS VALUE MAY BE USED
INITIALLY IN NEW APPLICATIONS AND THE OPTIMUM VALUE MAY THEN BE OBTAINED
BY EXPLORING THE RANGE OF VOLTAGE ON EITHER SIDE OF THAT MARKED ON THE
TUBE . EXCESS-RESERVOIR VOLTAGE WILL RESULT IN A FAILURE OF THIS THYRATRON
TO DEIONIZE BETWEEN PULSES (CONTINUOUS CONDUCTION). INSUFFICIENT RESERVOIR
VOLTAGE WILL RESULT IN EXCESS AN@DE DISSIPATION AS INDICATED BY VISIBLE
HEATING OF THE ANODE. THE OPTIMUM RESERVOIR VOLTAGE IS THE MIDPOINT
BETWEEN THESE TWO EXTREMES. IN CERTAIN APPLICATIONS IT MAY BE NECESSARY
TO PROVIDE A REGULATED SOURCE TO ASSURE OPERATION WITHIN THE PERMISSIBLE
RANGE OF RESERVOIR VOLTAGES.
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KUTHE
-3=- 5948
NoTe 3:

COOLING OF THE ANODE LEAD IS PERMISSIBLE, BUT THERE SHALL BE NO AIR
BLAST DIRECTLY ON THE BULB.

NoTE b

DURING THE FIRST 25 MICROSECONDS AFTER CONDUCTION, THE PEAK INVERSE
ANODE VOLTAGE SHALL NOT EXCEED 5 KV.

NoTeE 5:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE
ROOT OF THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe 6:

THE PULSE PRODUCED BY THE DRIVER CIRCUIT SHALL HAVE THE FOLLOWING CHA=-
RACTERISTICS WHEN VIEWED AT THE 5948 SOCKET WITH THE TUBE REMOVED?

A. AMPLITUDE TO0-1000 VoLTts

B. DURATION 2 Microseconos (AT T0% POINTS)
C. RATE ofF RISE 1000 VOLTS/MICROSECOND (Ming)
D. IMPEDANCE 50-200 OHms

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND
LOWEST TRIGGER SOURCE |MPEDANCE WILL MATERIALLY REDUCE THESE VALUES BELOW
THE LIMITS SPECIFIED.

NoTe T:

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT
WHICH ANODE CONDUCTION FIRST EVIDENCES ITSELF ON THE LOADED GRID PULSE,

NoTte 8:

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE?

ELECTRON TuBE APPLICATIONS SECTION
ITT CoMPONENTS DiVISION

PosT OFFice Box 412

CLiFToN, NEW JERSEY

ELECTRON TUBE DEPARTMENT ®m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

DESCRIPTION:

KUTHE

5948A
HYDROGEN
THYRATRON

THE 5948A 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED

THYRATRON DESIGNED FOR NETWORK DISCHARGE SERVICE.

IN SUCH SERVICE, IT

IS SUITABLE FOR PRODUCING PULSE OUTPUTS OF MORE THAN 12 MEGAWATTS AT
AN AVERAGE POWER LEVEL OF MORE THAN 12 KW.

THE SPECIAL FEATURES OF THE 5948A INCLUDE AN INTERNAL HYDROGEN=-RESERVOIR
CAPABLE OF PRODUCING A WIDE RANGE OF HYDROGEN PRESSURE AND MAINTAINING

THIS PRESSURE AT THE DESIRED VALUE THROUGHOUT

ITS USEFUL LIFE.

FURTHER

FEATURES ARE THE HIGH PEAK VOLTAGE AND CURRENT RATINGS.

ELECTRICAL DATA, GENERAL: Nom., MIN. MaX o

HEATER VOLTAGE 6.3 5.9 6.7 VOLTS A.C.
HEATER CurrReNT (AT 6.3 VoLTs) 25.0 33.0 AMPERES
Heater (Note 1)

RESErRVOIR VoLTAGE (NoTe 2) 2.5 BB VoLTS
RESERVOIR CURRENT AT 4.5 VoLTs 3.0 6.0 AMPERES

MinNnIMuM HEATING TIME

MECHAN ICAL DATA, GENERAL:

MoOuNTING PosITION
BASE

ANODE CaP

Cooring (NoTe 3)
NET WEIGHT

DIMENS I1ONS

3  MINUTES

BAase DowN
PErR OUTLINE
PErR OUTLINE

VERTICAL ONLY,

4-1/2  Pounps

See OQUTLINE
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KUTHE

59L48A

HYDROGEN

THYRATRON “ 2 -

RAT INGS:

Max. PEAK ANODE VOLTAGE, FORWARD 25 KitLovorLss

MAXx. PEAK ANODE VOLTAGE, iwnverse (Note 4) 25 KiLovoLTs

MiN. ANODE SuPPLY VOLTAGE ' 5.0 KiLovoLTSs D.C.

Max. PeEAk ANODE CURRENT 1,000 AMPERES

MAax. AVERAGE ANODE CURRENT 1.0  AMPERES

Max. RMS Anope Current (Note 5) 30.0 AMPERES A.C.

MAX. EPY X 1B X PRR 9.0 x 109

Max. AnoODE CURRENT RATE OF RISE 5,000 AMPERESAMSECOND

PEAK TR1GGER VoLTAGE (NoTe 6)

MAX. PEAK INVERSE TRIGGER VOLTAGE 650 VoLTs

Max. Anooe Deray Time (Nove 7) 1.0 MICROSECOND

Max. ANODE DerAy TiIME DRIFT 0.25 MICROSECOND

Max. Time JitTter (Note 8) 0.01  Microseconn (INITIAL)
0.01  uSecono (END OF LIFE)

AMB I1ENT TEMPERATURE -550 10 £759  CenT.

TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARG ING:

Peak NETWORK VOLTAGE 25.0 15.0 KiLovoLTs
PuLse REPETITION RATE 360 1,500 PULSES/SECOND
PuLse LENGTH 25 1.25 MICROSECOND
PuLse FORMING NETWORK |MPEDANCE 13 15.6 OHMS
TRIGGER VOLTAGE 800 800 Vouts
Peak Power Output (RESISTIVE LoAD

92% IN) £ 11.7 3.6 MeGAwATT
Peak ANODE CURRENT 1,000 500  AMPERES
AVERAGE AnODE CURRENT 0.90 0.94  AMPERES D.C.
NoTe 1:

CATHODE CONNECTED TO CENTER OF CATHORE HEATER.

NoTe 2:

RESERVOIR VOLTAGE IS MARKED ON THE BASE OF EACH 5948A.

THIS IS THE CORRECT VOLTAGE FOR ONE TYPICAL OPERATING CONDITION BUT 1S NOT
THE OPTIMUM VALUE FOR ALL TYPES OF OPERATION. THIS VALUE MAY BE USED
INITIALLY IN NEW APPLICATIONS AND THE OPTIMUM VALUE MAY THEN BE OBTAINED

BY EXPLORING THE RAMGE OF VOLTAGE ON EITHER SIDE OF THAT MARKED ON THE TUBE .
EXCESS=RESERVOIR VOLTAGE WIiILL RESULT IN A FAILURE OF THIS THYRATRON TO
DEIONIZE BETWEEN PULSES (CONTINUOUS CONDUCTION). INSUFF ICIENT RESERVOIR
VOLTAGE WILL RESULT IN EXCESS ANODE DISSIPATION AS INDICATED BY VIS IBLE
HEATING OF THE ANODE. THE OPTIMUM RESERVOIR VOLTAGE IS THE MIDPOINT BETWEEN
THESE TwWO EXTREMES.

IN CERTAIN APPLICATIONS IT MAY BE NECESSARY TO PROVIDE A REGULATED SOURCE TO
ASSURE OPERATION WITHIN THE PERMISSIBLE RANGE OF RESERVOIR VOLTAGES.,
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KUTHE
5948A

HYDROGEN

- % - THYRATRON

NoTE 33

COOLING OF THE ANODE LEAD IS PERMISSIBLE, BUT THERE SHALL BE NO AIR
BLAST DIRECTLY ON THE BULB.

NoTe U:

DURING THE FIRST 25 MICROSECONDS AFTER CONDUCTION, THE PEAK INVERSE
ANODE VOLTAGE SHALL NOT EXCEED 5 KV.

NoTe 5:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE
ROOT OF THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe 63

THE PULSE PRODUCED BY THE DRIVER CIRCUIT SHALL HAVE THE FOLLOW ING
CHARACTERISTICS WHEN VIEWED AT THE 5948A SOCKET WITH THE TUBE REMOVED:

A. AMPLITUDE T00-1000 VoLTs

B. DURATION 2 Microseconos (AT TO% POINTS)
C. RATE ofF RISE 1000 VoLTs/Microsecond (MIN.)
D. IMPEDANCE 50-200 OHMs

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER., USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND
LOWEST TRIGGER SOURCE IMPEDANCE WiLL MATERIALLY REDUCE THESE VALUES
BELOW THE LIMITS SPECIFIED.

NoTE T:

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
ANODE CONDUCTION FIRST EVIDENCES ITSELF ON THE LOADED GRID PULSE,

NoTe 8:

TIME JITTER IS MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT PULSE.

ADDIT IONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TuBE APPLICATIONS SECTION

ITT CoMPONENTS DivisioN = P.O. Box 412
CLIFTON, NEW JERSEY

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

DESCRIPT ION:

THE 5949 1s A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED THYRA=
TRON DESIGNED FOR NETWORK DISCHARGE SERVICE. IN SUCH SERVICE, IT IS
SUITABLE FOR PRODUC ING PULSE OUTPUTS OF MORE THAN 6 MEGAWATTS AT AN
AVERAGE POWER LEVEL OF MORE THAN 6 Kw.

THE SPECIAL FEATURES OF THE 5949 INCLUDE AN INTERNAL HYDROGEN RESERVOIR
CAPABLE OF PRODUCING A WIDE RANGE OF HYDROGEN PRESSURE AND MAINTAINING
THIS PRESSURE AT THE DESIRED VALUE THROUGHOUT ITS USEFUL LIFE.

ELECTRICAL DATA, GENERAL: NoM. MIN. MAX .,

HEATER VOLTAGE 6.3 6.0 6.6 VOLTS A.C
HEATER CurrenT (AT 6.3 VouTs) 15.0 22,0 AMPERES
Heater (NoTe 1)

RESERVOIR VoLTAGE (NoTe 2) 3.0 5.5 VoLTs
RESERVOIR CURRENT AT 4.5 VoLTs 2.0 5+0 AMPERES
MiNIMUM HEAT ING TIME 15 MINUTES
MECHAN ICAL DATA, GENERAL:

MOUNT ING PosiITION ANy

BAsE Per OutL
ANnoDE CAP PEr OuTL1
CooLing (NoTe 3)

NET WEIGHT 1-1/2  Pounps
DIMENS 1ONS See OuTtLl

KUTHE
5949

HYDROGEN

THYRATRON

NE
NE

NE
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KUTHE

5949
HYDROGEN -
THYRATRON -2 - <V
RATINGS:
Max. PeEAK ANODE VOLTAGE, FORWARD 25.0 KiLovoLTs
Max. Peak ANODE VoLTAGE, INveErse (Note 4) 25.0 KiLovoLTs
MiIN. ANODE SuPPLY VOLTAGE 540 KiLovoLTs b.c.
Max. Peak ANODE CURRENT 500  AMPERES
MAx. AVERAGE ANODE CURRENT 500 MILLIAMPERES
Max. RMS Anope CurrRenNT (NoTe 5) 15.8 AMPERES A.C.
MAX. EPY X 1B X PRR 6.25 % 109
Max. ANODE CURRENT RATE OF RISE 2,500 AMPERES/ USECOND
Peak TR1GGER VoLTAGE (NoTe 6)
Max. AnooE DeLAy Time (NoTe 7) 1.0 MICROSECOND
Max. ANODE DeLAY TIME DRIFT 0.25 MICROSECOND
Max. Time Jitrer (Note 8) 0.01  MICROSECOND (INITIAL;

0.02 uSeconp (END OF LIFE

AMB IENT TEMPERATURE -550 1o 759  CENT.

TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARG ING:

PEAk NETWORK VOLTAGE 25.0 200 KiLovoLTs

PuLse REPETITION RATE 500 1200  PuLses/Seconp

PuLse LENGTH 2.0 1.0 MicRrROSECOND

PuLse ForRMING NETWORK IMPEDANCE 26 52  OuMs

TRIGGER VOLTAGE 600 600 VoLTs O
Peak Power Output (RESISTIVE LOAD 92% zN) 5.9 1.9 MEGAWATT

PeAk ANODE CURRENT 500 200 AMPERES

AVERAGE ANODE CURRENT 0.50 0.24  AMPERES D.C.

Note 1:

CATHODE CONNECTED TO CENTER OF CATHODE HEATER.
NoTe 23

THE OPTIMUM RESERVOIR VOLTAGE FOR OPERATION AT 500 PULSES/SEc. (MAX.) WITH
A PEAK FORWARD VOLTAGE (EPY) oF 25 KV (MAX.) IS INSCRIBED ON THE BASE OF
THE TUBE. APPLICATIONS INVOLVING OTHER OPERATING CONDITIONS WILL NECES~-
SITATE THE REDETERMINATION OF THE OPTIMUM RESERVOIR VALUE. ANY OPT IMUM
VALUE SHOULD BE HELD TO WITHIN £5%. EXCESS RESERVOIR VOLTAGE WILL RESULT
IN A FAILURE OF THIS THYRATRON TO DEIONIZE BETWEEN PULSES (CONTINUOUS CON=-
DUCTION). INSUFFICIENT RESERVOIR VOLTAGE WILL RESULT IN EXCESS ANODE
DISSIPATION AS INDICATED BY VISIBLE HEATING OF THE ANODE.

THE OPT IMUM RESERVOIR VOLTAGE IS THE MIDPOINT BETWEEN THESE TWO EXTREMES.
IN CERTAIN APPLICATIONS IT MAY BE NECESSARY TO PROVIDE A REGULATED SOURCE
TO ASSURE OPERATION WITHIN THE PERMISSIBLE RANGE OF RESERVOIR VOLTAGES.
NoTe 3:

COOLING OF THE ANODE LEAD 1S PERMISSIBLE, BUT THERE SHALL BE NO AIR BLAST v
DIRECTLY ON THE BULB,
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KUTHE
5949

HYDROGEN

-3 - THYRATRON

NoTe U4:

DURING THE FIRST 25 MICROSECONDS AFTER CONDUCTION, THE PEAK INVERSE
ANODE VOLTAGE SHALL NOT EXCEED 5 KV.

NoTE 5:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE
ROOT OF THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT,.

NoTE 6:

THE PULSE PRODUCED BY THE DRIVER CIRCUIT SHALL HAVE THE FOLLOWING CHA-
RACTERISTICS WHEN VIEWED AT THE 5949 SOCKET WITH THE TUBE GRID DIS=
CONNECTED:

A. AmPLITUDE 550-1000 VoLTs

B. DURATION, 2 Microseconps (AT TO% POINTS)
C. RATE oF RiISE 1800 VorLts/microsecono (MiIN.)
D. |IMPEDANCE 50-200 OHMS

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND LOWEST
TRIGGER SOURCE |IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW THE LIMITS
SPECIFIED.,

NoTE T

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON
THE RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT
WHICH ANODE CONDUCTION FIRST EVIDENCES ITSELF ON THE LOADED GRID PULSE.

NoTe 8:

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT PULSE.

ADDIT IONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS Division = P.O. Box 412
CLiFToN, NEw JERSEY

ELECTRON TUBE DEPARTMENT ®m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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KUTHE
5956

ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION LS,

THYRATR
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY H ON

DESCRIPTION:

THE 5956 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED THYRA=
TRON DESIGNED FOR NETWORK DISCHARGE SERVICE. |IN SUCH SERVICE IT IS
SUITABLE FOR PRODUCING PULSE OUTPUTS OF MORE THAN 350 KW AT AN AVERAGE
POWER LEVEL OF MORE THAN 400 wATTS. |T 1S ESPECIALLY SUITABLE FOR
COMPACT, AIRBORNE RADAR SYSTEMS,.

THE SPECIAL FEATURES OF THE 5956 INCLUDE THE HIGH PEAK VOLTAGE AND
CURRENT RATING, THE VERY COMPACT SI1ZE, AND A HYDROGEN RESERVOIR CON=

N NECTED INTERNALLY ACROSS THE FILAMENT, CAPABLE OF MAINTAINING THE
HYDROGEN PRESSURE THROUGHOUT THE USEFUL LIFE OF THE TUBE.

ELECTRICAL DATA, GENERAL:

Nom., MiIN. Max.

HEATER VOLTAGE 6.3 5.9 6.7 VOLTS A.Ce.

HeaTer Current (AT 6.3 VoLTs) p 6.7 AMPERES

MiNiMuM HEATING TIME 3 MiINUTES

MECHAN ICAL DATA, GENERAL:

MOUNT ING POSITION ANY

BasE Ak-102

ANoDE CaP PErR OUTLINE
. CooLing (NoTte 1)

NET WEIGHT 4 Ounces

DIMENS 10NS SeEe OQUTLINE
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KUTHE

5956
HYDROGEN

THYRATRON

TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARG ING

PeEAK

NETWORK VOLTAGE

PuLse REPETITION RATE

PuLse LENGTH

PuLse ForRMING NETWORK IMPEDANCE
TRIGGER VOLTAGE

Peak
Peak

Power Output (ResIsTive Loap 92% ZN)
ANODE CURRENT

AVERAGE ANODE CURRENT

RATINGS:

MaXx .
Max .
MiN.
Max.
Max.
Max.
MAX .
Max.
PE AK
Max.

Peak ANODE VOLTAGE, FORWARD

Peak ANoDE VoLTace, INverse (NoTte 2)
ANODE SuPPLY VOLTAGE

Peak ANoDE CURRENT

AvERAGE ANODE CURRENT

RMS Anope CurrenT (NoTe 3)

EPY X 1B X PRR

Anope CURRENT RATE ofF RISE

TricGER VoLTAace (NoTte L)

Peak INVERSE TRIGGER VOLTAGE

8.0
4,500
0.25
50.2
200
311
83
0.094

N @
(AN, NoNe]

100

2.9

2.5 x 10
1,200

200

INITIAL  END OF LIMIT
LiMiT LiMiT
Max. Anooe DeLAy Time (NoTe 5) 0.5 0.6
Max. ANODE DELAY TIME DRIFT 0.1 0.1
Max. Time JiTtter (Note 6) 0.01 0.02
AMBIENT TEMPERATURE -50° 10 £90°
SHOCK RATING 240
ALTITUDE 50,000
NoTe 1:

COOLING PERMITTED.
BULB.

NoTte

2

KiLovoLTs
PuLses/Seconp
MICROSECOND
OHMS

VoLTts
KILOWATTS
AMPERES
AMPERES D.C,

KiLovoLTs
KiLovoLTs
KiLovoLTs D.C.
AMPERES
MILLIAMPERES
AMPERES A.C.

AMPERE /pSECOND

VoLTs

ySEcouo
/¢Sccouo

}Sccono

CeENT.

Navy (FLYWEIGHT)
SHOCK MACH INE
FEET AT 5.5 KV
Peak anD 57
AMPERES PEAK

HOWEVER, THERE SHALL BE NO AIRBLAST DIRECTLY ON THE

THE PEAK INVERSE VOLTAGE SHOULD NOT EXCEED 2.5 KV DURING THE FIRST 25
MICROSECONDS AFTER CONDUCTION,
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KUTHE

5956
HYDROGEN
-3 = THYRATRON

NoTe 3:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT
OF THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe UL

THE VOLTAGE BETWEEN GRID AND CATHODE TERMINALS OF THE SOCKET WITH THE
TUBE REMOVED SHOULD HAVE THE FOLLOWING CHARACTERISTICS.

A. VoLTAGE 175-250 VoLTs

B. DuURATION 2 Microseconps (AT 70% PoinTs)
C. SOURCE |IMPEDANCE 1500 Onms (max.)

D. RATE oF RisE 200 VoLTS/MICROSECOND (MIN.)

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND
LOWEST TRIGGER SOURCE |IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW
THE LIMITS SPECIFIED.

NoTe 5:

THE TIME OF ANODE DELAY 1S MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UWLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
EVIDENCE OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID PULSE.

NoTe 63

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT
PULSE,

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TuBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION

PosT OFFicE Box 412

CLiFToN, NEw JERSEY

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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KUTHE
2957

ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION it S

THYRATR
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY HYRATRON

DESCRIPTION:

THE 5957 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED THYRA=-
TRON DESIGNED FOR NETWORK DISCHARGE SERVICE. |IN SUCH SERVICE, IT IS
SUITABLE FOR PRODUCING PULSE OUTPUTS OF MORE THAN 350 KW AT AN AVERAGE
POWER LEVEL OF MORE THAN 400 WATTS. |TS SI1ZE MAKES IT ESPECIALLY SUIT-
ABLE FOR COMPACT, AIRBORNE RADAR SYSTEMS.

THE SPECIAL FEATURES OF THE E=37B INCLUDE THE HIGH PEAK VOLTAGE AND

CURRENT RATINGS, ITS VERY COMPACT SIZE AND AN INTERNAL HYDROGEN RESER=-

VOIR CAPABLE OF MAINTAINING THE HYDROGEN PRESSURE THROUGHOUT THE USEFUL
M LIFE OF THE TUBE.

ELECTRICAL DATA, GENERAL:

Nom. MiIN. MAX .
HEATER VOLTAGE 6.3 5.7 6.9 VOLTS A.C.
HEATER CURRENT (  En=63volts ) 5.5 6.7 AMPERES
MiINIMUM HEATING TIME 3 MiINUTES
MECHAN ICAL DATA, GENERAL:
MOUNTING POSITION ANY
BASE Ak-103
Anope Carp SMaLt MetaL, Cl-1
Cooring (Note 1)
NET WEIGHT 3-1/2  Ounces
DIMENS 1ONS SEE OUTLINE
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KUTHE

2957
HYDROGEN
THYRATRON -2 - (-
RAT INGS:
Max. PEAK ANODE VOLTAGE, ForwArD (NoTe 2) 8.0 KiLovoLTs
Max. PEak Anope VoLTAce, INverse (NoTe 3) 8.0 KiLovoLTs
MiN. ANODE SUPPLY VOLTAGE 25 KILVOLTS D.C.
Max. PEAK ANODE CURRENT 83  AMPERES
Max. AVERAGE ANODE CURRENT 100  MILLIAMPERES
Max. RMS Anope Current (NoTe 4) 2. AMPERES A.C.
MAX. EPY X 1B X PRR 2¢5 % 10
Max. ANODE CURRENT RATE OF RISE 1,200  AMPERES/USECOND
PEAK TRI1GGER VoLTAGE (NoTe 5)
Max. PEAK INVERSE TRIGGER VOLTAGE 200 VouLts
Max. Anope DeLAy Time (NoTe 6) 0.50 MICROSECOND
Max. ANoDE DELAY TIME DRIFT 0.10 MICROSECOND
Max. Timve Jitter (Note T7) 0.01 MICROSECOND
(iNni1T1AL)
0.02  uSeconp (eno
oF LiFe)
AMB IENT TEMPERATURE -500 to £900  CenT.
SHOCK RATING 24%  Navy (FLYWEIGHT)
SHOCK MACHINE
TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARGING: A
PEAk NETWORK VOLTAGE 8.0 KiLovoLTs
PuLSE REPETITION RATE 4,500 PuLses/SEconp
PuLsSE LENGTH 0.25 MicrROSECOND
PuLse ForMING NETWORK IMPEDANCE 50.2 OHMs
TRIGGER VOLTAGE 200 VoLTs
Peak Power Output (RESISTIVE LoaD 92% ZN) 311  KiLowaTTs
PeEak ANODE CURRENT 83  AMPERES
AVERAGE ANODE CURRENT 0.094  AMPERES D.C.
Note 1:

COOLING PERMITTED. HOWEVER, THERE SHALL BE NO AIR BLAST DIRECTLY ON THE
BULB.

NoTe 2:

FOR INSTANTANEOUS STARTING APPLICATION, WHERE THE PLATE VOLTAGE IS APPLIED
INSTANTANEOUSLY, THE MAXIMUM PERMISSIBLE EPY 1S 7,000 voOLTS.

NoTte 3:

THE PEAK INVERSE VOLTAGE SHOULD NOT EXCEED 2.5 KV DURING THE FIRST 25 MICRO=-
SECONDS AFTER THE PULSE.
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KUTHE

2951
HYDROGEN
o THYRATRON

NoTe L:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT
OF THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT,

NoTeE 5

THE DRIVER PULSE, MEASURED AT THE TUBE SOCKET WITH THE THYRATRON GRID
DISCONNECTED SHOULD HAVE THE FOLLOWING CHARACTERISTICS:

A. VOLTAGE 175 Vouts (MIN.)

B. DURATION 2 Microseconps (AT T0% POINTS)
C. IMPEDANCE 1500 Oums (max.)

D. TiMe oF RiIsE 0.5 MicroseconD (MAX.)

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND LOWEST
TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW THE LIMITS
SPECIF IED,

NoTte 6:

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
EVIDENCE OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID PULSE.

NoTE T:

TIME JITTER IS MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT PULSE.

ADDIT IONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DiVISION

PosT OFFIcE Box 412

CLiFToN, NEw JERSEY

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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KUTHE

5958-5959
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION HYDROGEN
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY THYRATRON

DESCRIPT ION:

THE TUBES OF THIS GROUP ARE UNIPOTENT|AL CATHODE, THREE ELEMENT HYDROGEN
FILLED THYRATRONS DESIGNED FOR NETWORK DISCHARGE SERVICE. |N SUCH
SERVICE THEY ARE SUITABLE FOR PRODUCING PULSE OUTPUTS OF MORE THAN

120 KW AT AN AVERAGE POWER OF MORE THAN 150 wATTS. THEY ARE ESPECIALLY
SUITABLE FOR COMPACT, AIRBORNE RADAR SYSTEMS.,

THE SPECIAL FEATURES OF THIS GROUP OF TUBES INCLUDE THE HIGH PEAK
VOLTAGE AND CURRENT RATINGS IN A VERY COMPACT SIZE.

ELECTRICAL DATA, GENERAL:

Nom. MiN. MAX .
HEATER VOLTAGE 6.3 549 6.7 VoLTs A.C.
HeaTER CurRrReENT (AT 6.3 VouLTs) 2.0 2.5 AMPERES
MiINIMUM HEATING TIME 2 MINUTES
MECHAN ICAL DATA, GENERAL:
MoOuUNT ING POSITION ANY
Baske PER OUTLINE
AnopeE Car Per OuTLINE
Cooring (Note 1)
NET WEIGHT 4  Ounces
DIMENS 10ONS PErR OUTLINE
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KUTHE

5958-5959
HYDROGEN </
THYRATRON -2 -
RAT INGS:
Max. PEAk ANODE VOLTAGE, FORWARD 8.0 KiLovoLTs
MAx. PEAK ANODE VoLTAGE, INvErse (NoTe 2) 8.0 KiLovoLTs
MiN. ANODE SuPPLY VOLTAGE 2.5 KiLovoLTs D.C.
Max. PEak ANODE CURRENT 35 AMPERES
MAax. AVERAGE ANODE CURRENT 45 MILLIAMPERES
MAx. RMS Anobe CUrRReNT (NoTe 3) 1.25 AmPeErRes A.C.
Max. EPY X 1B X PRR 0.75 X 109
Max. ANoDE CURRENT RATE OF RISE 1200  AMPERES/USECOND
Peak TriGeeER VoLTace (NoTe L)
Max. PEAK INVERSE TRIGGER VOLTAGE 200 VoLTs
Max. AnoptE Deray Time (Note 5) 0.6 MICROSECOND
Max. ANODE DeELAY TiMeE DRIFT 0.15 MICROSECOND
Max. Time JiTTer (NoTe 6) 0.03 Microseconp (INITIAL)
0.04  u/Secono
(END OF LIFE)
AMB IENT TEMPERATURE -50° To #90°  Cent.
TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARG ING:
O
PEAK NETWORK VOLTAGE 8.0 KiLovoLTs
PuLse REPETITION RATE 2800 PuLses/sEconD
PuLse LENGTH o2 MICROSECOND
PuLse FOrRMING NETWORK IMPEDANCE 119 OHMS
TRIGGER VOLTAGE 175 VoLTs
Peak Power Output (REsisTIVE Loap 92% Zn) 130  KILOWATTS
PeEAk ANODE CURRENT 35 AMPERES
AvErRAGE ANODE CURRENT .025 AwmpPeres D.C.
NoTe 1:
COOLING IS PERMITTED., HOWEVER, THERE SHALL BE NO AIR BLAST DIRECTLY ON
THE BULB.
NoTe 2:
IN PULSED OPERATION, THE PEAK INVERSE VOLTAGE, EXCLUSIVE OF A SPIKE OF
0.05 MICROSECOND MAX IMUM DURATION, SHALL NOT EXCEED 2.5 KV DURING THE
FIRST 25 MICROSECONDS AFTER THE PULSE.
NoTte 3:
THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT
OF THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT. S/
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KUTHE

5958-5959
HYDROGEN
“ % = THYRATRON

NoTE L:

THE VOLTAGE BETWEEN GRID AND CATHODE TERMINALS OF THE SOCKET WITH THE
TUBE REMOVED SHOULD HAVE THE FOLLOWING CHARACTERISTICS:

A. VOLTAGE 175-250 VoLTs

B. DURATION 2 Microseconps (AT 70% PoiINTs)
C. SOURCE IMPEDANCE 1500 Onms (max.)

D. RATE oF RISE 200 VoLTs/MICROSECOND (MIN.)

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND
LOWEST TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW
THE LIMITS SPECIFIED.

NoTE 5:

THE TIME OF ANODE DELAY 1S MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
EVIDENCE OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID PULSE,

NoTE 63

TIME JITTER IS MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT
PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE:

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DiviISION

PosT OFFicE Box 412

CLiFTON, NEw JERSEY

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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ELECTRON TUBE DEPARTMENT ®m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

DESCRIPT ION:

THE 6130 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED THYRA=-
TRON DESIGNED FOR NETWORK DISCHARGE SERVICE. |IN SUCH SERVICE IT 1S
SUITABLE FOR PRODUCING PULSE OUTPUTS OF 55 KW AS AN AVERAGE POWER LEVEL
OF MORE THAN 65 WATTS.

THE ELECTRICAL CHARACTERISTICS OF THE 6130 ARE IDENTICAL WITH THOSE OF
THE 3C4S. A SPECIAL ANODE TOP CAP INSULATOR IS INSTALLED TO PERMIT
OPERATION AT HIGH ALTITUDE.

ELECTRICAL DATA, GENERAL:

Nom, MiIN. Max .
HEATER VOLTAGE 6.3 5T 6.6 VOLTS A.C.
Heater CurrenT (AT 6.3 Vouts) 2.0 8.5 AMPERES
MiNIMuM HEATING TIME 2 MINUTES
MECHAN ICAL DATA, GENERAL:
MouNT ING POSITION ANY
Base MepiuM, L-PiN  Low-Loss

PHENOLIC, ALQ

ANoODE CaP SMaLL MeTtaL Cl=-1
CooLing (NoTe 1)
NET WEIGHT 2.5 OuNCcEs
DIMENS 1ONS SEE OUTLINE

KUTHE

6130
HYDROGEN
THYRATRON
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KUTHE

6130 .
HYDROGEN
THYRATRON -2 - \-/ i
RAT INGS:
Max. PEAk ANODE VOLTAGE, FORWARD 3.0 KiLovoLTs
Max. Peak ANoDE VoLTace, INverse (Note 2) 3.0 KiLovoLTs
MIN. ANODE SUPPLY VOLTAGE 800 VoLts p.c.
Max. Peak ANODE CURRENT 35 AMPERES
MAx. AVERAGE ANODE CURRENT 4S5 MiILLIAMPERES
Max. RMS Anope CurrenT (NoTe 3) 1.25 AMPERES A.C.
Max. epy X 1B X PRR 0.3 X 10
Max. ANODE CURRENT RATE OF RISE 750 AMPERES/USECOND
Peak TR1GGER VoLTAGE (NoTe 4)
Max. PEAK INVERSE TRIGGER VOLTAGE 200 VoLTts
Max. Anope Deray Time (Note 5) 0.6 MICROSECOND
Max. ANODE DeLAY TiIME DRIFT 0.15 MICROSECOND
Max. Time JitTter (NoTe 6) 0.02 Microsecond (INITIAL)
0.04 uSecono (END OF LIFE)
AMB IENT TEMPERATURE -500 10 £900 CEeNT.

TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARG ING:

Peak NETWORK VOLTAGE 3.0 KiLovoLTs
PuLse REPETITION RATE 2500 PULSES/SECOND -
PuLse LENGTH 0.5 MICROSECOND
PuLse ForMING NETWORK |IMPEDANCE 45,2 Oums
TRIGGER VOLTAGE 200 VoLTs
Peak Power OutpuT (RESISTIVE LOAD

92% ZN) b7.2 KiLowaTTs
Peak ANoDE CURRENT 35 AMPERES
AVERAGE ANODE CURRENT .04y AMPERES D.C.
Note 1:
COOLING 1S PERMITTED. HOWEVER, THERE SHALL BE NO AIR BLAST DIRECTLY ON THE
BULB.
NoTe 2:
IN PULSE OPERATION, THE PEAK INVERSE VOLTAGE, EXCLUSIVE OF A SPIKE OF 0.5
MICROSECOND MAX. DURATION, SHALL NOT EXCEED 1500 VOLTS DURING THE FIRST 25
MICROSECONDS AFTER THE PULSE.
NoTe 3
THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT,

O
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KUTHE
6130
HYDROGEN
N -3 - THYRATRON

NoTE 4:

THE VOLTAGE BETWEEN GRID AND CATHODE TERMINALS OF THE SOCKET WITH THE
TUBE REMOVED SHOULD HAVE THE FOLLOWING CHARACTERISTICS:

A. VoLTAGE 175-250 VoLTts

B. DURATION 2 Microseconns (AT 70% POINTS)
C. SOURCE OF IMPEDANCE 1500 Oums (Max.)

D. RATE oOF RiISE 200 VoLTs/Microseconp (MIN.)

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND LOWEST
TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW THE LIMITS
SPECIFIED.

NoTE 5:

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT

WHICH EVIDENCE OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID PULSE.

NoTe 6:

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT
PULSE.

ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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ny

1

Components Division

TYPE 6587 HYDROGEN THYRATRON

GENERAL DATA

DESCRIPTION:

The 6587 is a unipotential cathode, three element hydrogen
filled thyratron designed for network discharge service. In
such service it is suitable for producing pulse outputs of more
than 2 megawatts at an average power level of more than
1.6 KW.

The special features of the 6587 include an internal hydrogen
reservoir connected across the filament and capable of produc-
ing and maintaining the hydrogen pressure throughout the
useful life of the tube. Further features are the high peak
voltage and current ratings and the ruggedized construction.

Electrical Data, General Nom. Min. Max.
Heater voltage......................... . 6.3 5.9 6.7Voltsa.c.
Heater current. Ep,=6.3 volts........... 9.6 11.6 Amperes
Minimum heating time.....__............. 3 Minutes

Mechanical Data, General

Mounting position......................_. Any

Super Jumbo 4-pin with
Bayonet A4-18 with ce-
ramic insert

Anode Cop.c s cmmmmnammmms . Medium Metal, C1-5 with
corona flare

Co0liNg. . e Note 1

NetWelght o smnimas 10 Ounces

Printed in U.S.A. 1-60

Dimensions

See outline drawing

Ratings
Max. peak anode voltage, forward...

Max. peak anode voltage, inverse

(Note 2)
Min.

anode supply voltage.........

Max. peak average anode current.....

Max
Max
Max
Max

Peak trigger voltage

. average anode current......

. RMS anode current (Note 3)......

.epy xibxprro...
. anode current rate of rise

Max. peak inverse trigger voltage....

Max. anode delay time (Note 5)

Max. anode delay time drift.._..

Max. time jitter (Note 6)

Ambient temperature
Shock rating......... .

engineering
it TUBE DATA

Kurhe

16.0 Kilovolts

16.0 Kilovolts

3.5 Kilovolts d.c.

325 Amperes

225 Milliamperes

6.3 Amperes a.c.

3.9 x 10°

1500 Amperes/usecond

Note 4
200 Volts

End of Life
Limit Limit

0.6 0.6 Microsecond
0.1 0.1 Microsecond

0.005 0.01 Microsecond

Initial

—50° to +-90° Cent.
24° Navy (Flyweight)
Shock machine

(continued)

ITTCOMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

P.O. BOX 412,

CLIFTON,
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Typical Operation as Pulse Modulator, Note 4
DC Resonant Charging ' The Driver pulse, measured at the tube socket with the thyra-
Peak network voltage................... 16.0 12.0 Kilovolts tron grid disconnected, shall have the following character-
Pulse repetition rate........................ 1000 2500 Pulses/second istics: S
Pulse length ... 1.0 0.4 Microsecond
Pulse forming network impedance.... 48 48 Ohms A. Voltage......corrvooreeenn 200-300 Volts
Trigger voltage. .. . ooooooeoooeeeeeoeeene. 200 200 Volts B. Duration.... .- 2 Microseconds (at 70% points)
Peak power output (Resistive load C. Rate of rise......ccoco.... 200 Volts/microsecond (min.)
92% Zn) . 1.31 .736 Megawatt D. Impedance................. 50-500 Ohms &
Peak anode current.. ... 175 130 Amperes . . —
Average anode current.................... 0.175 0.13 Amperes d.c. The limits of anode time delay and anode time jitter are based
on the minimum trigger. Using the highest permissible trigger
Note 1 voltage and lowest trigger source impedance materially re-
Cooling permitted. However, there shall be no air blast . duces these values below the limits specified.
directly on the bulb.
Note 5

Note 2 The time of anode delay is measured between the 26 percent
The peak inverse anode voltage shall not exceed 5.0 kv dur- point on the rising portion of the unloaded grid voltage pulse
ing the first 25 microseconds after the pulse. and the point at which evidence of anode conduction first
Note 3 appears on the loaded grid pulse.
The root mean square anode current shall be computed as the Note 6
square root of the product of the peak current and the Time jitter is measured at the 50 percent point on the anode
average current. current pulse.

I. GRID 566+007—» | ,TOP CAPCI-5

2. HEATER & GATHODE /

3. HEATER vy

4. CATHODE L/

TOP CAP — ANODE
375 Vo
MIN  gog 082 *.os8
.
1708 T scmmon £588 - ~
1.000 DIA PC
le—— 2.562 Max — 7000 4

5.125

SUPER JUMBO 4-PIN
BAYONET A4-i8

NOTE: CLAMPING PERMISSIBLE IN AREA OF BASE
AND UP TO 2% ABOVE TOP OF BASE - U U

Form K-105
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Components Division

TYPE 6777 HYDROGEN THYRATRON

GENERAL DATA

DESCRIPTION:

The 6777 is a unipotential cathode, three element, hydrogen
filled thyratron with reservoir, designed for network discharge
service. In such service it is suitable for producing pulse out-
puts of more than 120 KW at an average power level of
more than 150 watts.

The special features of the 6777 include the high peak voltage
rating and the very compact size as well as the inclusion of
a hydrogen reservoir for long stable tube life.

Electrical Data, General Nom. Min. Max.

Heater voltage........ccoooooooeeiii 6.3 59 6.7 Voltsa.c.

Heater current. Ep—=6.3 volts........... 2.2 2.7 Amperes

Minimum heating time.................... 3 Minutes

Mechanical Data, General

Mounting position.......................__. Any

e S RS Medium, 4-pin low-loss
phenolic, A4-9

Anode Cap.....oooeeeeee e, Small metal, C1-1

Cooling. oo s Note 1

Net weight...ooooo 3.5 Ounces

Printed in U.S.A. 1-60

Dimensions
See outline drawing

Ratings
Max. peak anode voltage, forward....
Max. peak anode voltage, inverse
(Note: 2). v srorennsiomsss
Min. anode supply voltage................
Max. peak anode current..............
Max. average anode current..............
Max. RMS anode current (Note 3)......
Max. epy x ib x prr...............
Max. anode current rate of rise........
Peak trigger voltage........................
Max. peak inverse trigger voltage....
Max. anode delay time (Note 5).........
Max. anode delay time drift....___...__.
Max. time jitter (Note 6)....................

Ambient temperature.....................

engineering
TUBE DATA

Kuthe

8.0 Kilovolts

8.0 Kilovolts

2.5 Kilovolts d.c.

35 Amperes

45 Milliamperes

1.25 Amperes d.c.

0.75 x 10°

1200 Amperes/usecond
Note 4

200 Volts

0.6 Microsecond

0.15 Microsecond

0.03 Microsecond (initial)
0.04 psecond (end of life)
—50° to +90° Cent.

(Continued)

I !I I COMPONENTS DIVISION
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

P.O. BOX 412, CLIFTON, NEW JERSEY



Typical Operation as Pulse Modulator,
DC Resonant Charging

Peak network voltage...................... 8.0 Kilovolts
Pulse repetition rate...................... 2800 Pulses/second
Pulse length.........o..ooo.... 0.25 Microsecond
Pulse forming network impedance.... 119 Ohms
Trigger voltage. .....cooooveeeeeee 175 Volts
Peak power output (Resistive load

92% Zn)............. ... 130 Kilowatts
Peak anode current........................ 35 Amperes
Average anode current..................... .025 Amperes d.c.
Note 1

Cooling of the anode lead is permissible but there shall be no
air blast directly on the bulb.

Note 2

The peak inverse voltage, exclusive of a spike of 0.05 micro-
second max. duration, shall not exceed 3 KV during the first
25 microseconds after the pulse.

Note 3

The root mean square anode current shall be computed as the
square root of the product of peak current and the average
current.

Note 4

The voltage between grid and cathode terminals of the tube,
with the grid of the tube disconnected should have the
following characteristics:

A. Voltage........ooooeeeeeee. 175-250 Volts

B. Duratien ... 2.0 Microseconds (at 70% points)
C. Timeiof rise...cumcns: 0.5 Microseconds (max.)

D. Impedance.................... 1500 Ohms (max.)

The limits of anode time delay and anode time jitter are based
on the minimum trigger. Using the highest permissible trigger
voltage and lowest trigger source impedance materially re-
duces these values below the limits specified.

Note 5

The time of anode delay is measured between the 26 percent
point on the rising portion of the unloaded grid voltage pulse
and the point at which evidence of anode conduction first
appears on the loaded grid pulse.

Note 6
Time jitter is measured at the 50 percent point on the anode

current pulse.

. HEATER

2. CATHODE

3. GRID

4. HEATER & CATHODE

MEDIUM 4 PIN A4-9

TOP CAP Cl-I |4—.365 MAX
|
426 NoM
I
(
562 \

CLAMPING IS PERMITTED
BY THE BASE AND / OR
BULB IN THE AREA UP TO
2" ABOVE TOP OF THE
BASE ONLY

jt—— 1.562 —»
MAX 4875
+.375

T

1.087 [ . 37T7—»
MAX

596 U
4 v

Form K-113



ELECTRON TUBE DIVISION 1118

_ HYDROGEN
BOX 100 EASTON, PA. 18043 DIODE
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

p—_
ﬂ\
DESCRIPTION
The 7178 is a glass envelope hydrogen filled diode designed for Pulse Transformer Back swing Clipper Applications. The indirectly heated
cathode, the internal hydrogen reservoir, and the rugged anode design of the 7178 combine to produce reliable service and long life.
ELECTRICAL DATA, GENERAL
Nom. Min. Max.
Heater Voltage 5.0 4.7 5.3 Volts AC Reservoir Current (at 5.0 volts) 2.0 5.0 Amperes
Heater Current (at 5.0 volts) 14.0 24.0 Amperes Minimum Heating Time 10Minutes
Reservour Voltage 5.0 4.7 5.3 Volts AC
MECHANICAL DATA, GENERAL
Mounting Position Any Net Weight 1.5 Pounds
Base (Per outline) Dimensions (Per outline)
Cooling (Note 1)
RATINGS (Note 2)
Max. Peak Anode Voltage, Inverse, Transient (Note 3) 30.0 KV Max. R.M.S. Anode Current (Note 4) 15.0 Amps.
Max. Peak Anode Voltage, Inverse, Operating 16.0 KV Min. Anode Voltage 500.0 Volts
Max. Peak Anode Current 500.0 Amps. Ambient Temperature -50°to+75 C
Max. Average Anode Current 0.50 Amps.
-_—
—
= .566+.007 -1 L : I
G 4
r ‘
NOTE 1
e
1 4 CE | Cooling of the Anode lead Is permissible, but there shall be
' | no Air blast directly on the bulb.
1A
2 ! NOTE 2
CLAMPING AREA HERE 1
1141 Maximum ratings should not occur simultaneously. In special
CLAMPING INSULATED e 3.5 16 MAX. o gl cases maximum ratings may be exceeded. Consult Applica-
FROM GROUND = - | ‘ tions Department.
+1,
e NOTE 3
| I The 7173 will withstand trans ient ; overvoltage conditions of
I ] ? epx - 30 KV for (1) per cent ot ‘ts rated !/te
\
NOTE 4
o The Root Mean Square Anode Current shall be computed as
the square root of the product of the peak and the dverage
current.
7
BASE A5-98
11-63
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KUTHE
7322

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

CERAMIC HYDROGEN THYRATRON

DESCRIPTION:

THE 7322 1s A 12.5 MEGAWATT, CERAMIC HYDROGEN THYRATRON.

EXTERNAL ANODE DESIGN PERMITS OPERATION
THE SPECIAL FEATURES OF THE 7322
OPTIMUM PRESSURE AND TO INSURE LONG LIFE.

THE CERAMIC
AT UNUSUALLY HIGH POWER LEVELS.
INCLUDE A HYDROGEN RESERVOIR TO MAINTAIN

ELECTRICAL DATA, GENERAL: Nom. MIN Max.

HEATER VOLTAGE 6.3 5.8 6.8 VOLTS A.C.
HEATER CURRENT (AT 6.3 voLTs) 14.0 22.0 AMPERES
Heater (Note 1)

RESERVOIR vOLTAGE (NoTe 2) 5.8 6.8 VoLTs
RESERVOIR CURRENT AT 4.5 voLT k.o 6.0 AMPERES
MINIMUM HEATING TIME 5 MINUTES
MECHAN ICAL DATA, GENERAL:

MOUNT ING POSITION VERTICAL ONLY, BASE DOWN
Bast PER OUTLINE
CooLing (NoTe 3)

NET WEIGHT 3.0 Pounbps
DIMENS 1ONS (SEE OUTL INE DRAWING)

RAT INGS:

MAX. PEAK ANODE VOLTAGE, FORWARD 25 KiLovoLTs
MAX. PEAK ANODE VOLTAGE, INVERSE (NoTE L4) 25 KiLovoLTs
MIN. ANODE SUPPLY VOLTAGE 1.5 KILOVOLTS D.C.
MAX. PEAK ANODE CURRENT 1000  AMPERES

MAX. AVERAGE ANODE CURRENT 1.5 AMPERES

Max. RMS anope currReNT (NoTe 5) 36.0 AMPERES A.C.
Max. EPY X 1B X PRR 20.0 x 109

MAX. ANODE CURRENT RATE OF RISE 5000 AMPs./u SEC.
PEak TRIGGER voLTAGE (NoTe 6)

MAX. PEAK INVERSE TRIGGER VOLTAGE 650 VoLTs

Max. ANODE DELAY TIME (NoTE T) 0.5 MICROSECOND
MAX. ANODE DELAY TIME DRIFT (o 1] MICROSECOND
Max. TiME J1TTER (NoTe 8) 0.005 MICROSECOND
AMB IENT TEMPERATURE -55% 1o £ 125° ¢

8-61



KUTHE
7322 - P =

Note 1:
SEE OUTLINE DRAWING.

NoTE 2%

THE OPTIMUM RESERVOIR VOLTAGE FOR OPERATION IN ACCORDANCE WITH OPERATION
(1) cONDITIONS IS INSCRIBED ON THE BASE OF THE TUBE AND MUST BE HELD TO
WITHIN £ T7.5%. APPLICATIONS INVOLVING OTHER OPERATING CONDITIONS WILL
NECESSITATE THE REDETERMINATION OF THE OPTIMUM RESERVOIR VOLTAGE.
OperaTioN (1) conpiTions (25 kv - 1000 A - 2.5 us - 360 PPs).

NoTte 3:

IT MAY BE DESIRABLE TO EMPLOY FORCED AIR COOLING UNDER CONDITIONS OF HIGH
PB NUMBER OPERATIONS. A COOLING AIR BLAST OF 10 CFM MAY BE DIRECTED INTO
THE ANODE CUP.

NoTe U4:

IN PULSED OPERATION, THE PEAK INVERSE VOLTAGE, EXCLUSIVE OF A SPIKE OF
.05Us MAXIMUM DURATION, SHALL NOT EXCEED 5.0 KV DURING THE FIRST 25US FOL~-
LOWING THE ANODE PULSE.

NoTe 5@

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe 6:

THE DRIVER PULSE, MEASURED AT TUBE SOCKET WITH THYRATRON GRID DISCONNECTEDS
500 voLTS MINIMUM, 1500 voLTS MAXIMUM; TR = 0.35US MAXIMUM; GRID PULSE DURA-
TioN 2.0Us MINIMUM. IMPEDANCE OF DRIVE CIRCUIT 50 To 4LOO OHMS.

NoTe T:

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
ANODE CONDUCTION FIRST EVIDENCES ITSELF ON THE LOADED GRID PULSE.

Note 8:
TIME JUITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TuBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION

Post OFFice Box 412

CLiFToN, NEw JERSEY



ANODE TERMINAL
1/k-20 NC-2A,

GR1ID CONNECTION
1/2 MIN LG Y #10 - 24 NC-2A
UL o B D T— /

p——y————

P W i

' ; 5.2" Max.

3.0" Max.

L—J l Toer oF
CHASS IS
Four #10-24 NC-2A T i
MACH INE SCREWS - .
Lock WASHERS AND g 0.313 MAX
NuTs d 3.0711 MinN. lln AL

RESERVOIR LEAD,
FLEX1BLE,

HEATER LEAD,

FLEXIBLE, RED
YELLOW
Luc For Lug For
1/4" Screw #10 Screw
OUTL INE
/
~ 0.015
8 HoLes
¢ 6.1 " #10 CLEARANCE
*F%“_
T \ CHASS IS DRILLING LAYOUT
3.09 f o. 010-6 ' D
3.861 £ 0.015 43{352\\\\\—
l L 3.953 ,_l 0.010 D1IA.
| ol

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




KUTHE
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION 7390

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

\ TENTATIVE

CERAMIC HYDROGEN THYRATRON

DESCRIPTION:

™ THE 7390 1s A 33 MEGAWATT, LARGE CERAMIC HYDROGEN THYRATRON. THE EXTERNAL
ANODE DESIGN PERMITS OPERATION AT HIGH POWER LEVELS. THE SPECIAL FEATURES
OF THE T390 INCLUDE A HYDROGEN RESERVOIR TO MAINTAIN OPTIMUM PRESSURE AND
TO INSURE LONG LIFE.
ELECTRICAL DATA, GENERAL: Nom.  MiN. — Max.
HEATER VOLTAGE 6.3 5.9 6.7 VoLTs AC
HeaTeErR CURrRENT (AT 6.3 voLTs) 22.0 35.0 AMPERES
Heater (NoTe 1)
ReservoIR CoLTAce (NoTe 2) 3.5 5.5 VoLTs

f RESERVOIR CURRENT AT 4.5 VoLTs 8.0 10.0 AMPERES
MiINIMUM HEATING TIME 15 MINUTES
MECHAN ICAL DATA, GENERAL:
MOUNT ING PoOSITION VERTICAL ONLY, BASE DOWN
Base (PEr ouTLINE)
Cooring (NoTe 3)
NET WEIGHT 413 [ Pounbs
DIMENS 10NS (SEE OUTLINE DRAWING)
RAT INGS:

™ MAX. PEAK ANODE VOLTAGE, FORWARD 33.0 KiLovoLTs
Max. PEAK ANODE VOLTAGE, |INVERSE (NoTEe h) 33.0 KiLovoLTs
MiN. ANODE SuPPLY VOLTAGE 3D KiLovoLTts DC
Max. PEAk ANODE CURRENT 2000  AMPERES
Max. AVERAGE ANODE CURRENT k.0 AMPERES

\ Max. RMS Anope CUrRRENT (NoTe 5) 72  AMPERES AC

Max. EPY x 1B x PRR 30 x 109
Max. ANoDE CURRENT RATE OF RISE 10000  Amps./u sec.
Peak TR1GGER VoLTAGE (NoTe 6)
MAx. PEAK INVERSE TRIGGER VOLTAGE 650 VoLTs
Max. Anope DeLay Time (Note 7) 1.0 MICROSECOND
Max. Anope DerAay TIME DRIFT 0.25 MICROSECOND

!'"X Max. Time JiTTer (Note 8) 0.01  MICROSECOND

1 AMB IENT TEMPERATURE =550 10 £ 750 C

6-61
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NoTe 1:
CATHODE CONNECTED TO CENTER OF CATHODE HEATER.
NoTe 2:

RESERVOIR VOLTAGE IS MARKED ON THE BASE OF EACH 7390. THIS IS THE CORRECT
VOLTAGE FOR ONE TYPICAL OPERATING CONDITION, BUT IS NOT THE OPTIMUM VALUE
FOR ALL TYPES OF OPERATION. THIS VALUE MAY BE USED INITIALLY IN NEW
APPLICATIONS AND THE OPTIMUM VALUE MAY THEN BE OBTAINED BY EXPLORING THE
RANGE OF VOLTAGE ON EITHER SIDE OF THAT MARKED ON THE TUBE. EXCESS RESER=-
VOIR VOLTAGE WILL RESULT IN A FAILURE OF THE THYRATRON TO DEIONIZE BETWEEN
PULSES (CONTINUOUS CONDUCTION). INSUFFICIENT RESERVOIR VOLTAGE WILL RESULT
IN EXCESS ANODE DISSIPATION (270°C.) AS INDICATED BY HEATING OF THE ANODE.
THE OPTIMUM RESERVOIR VOLTAGE IS THE MIDPOINT BETWEEN THESE TwWO EXTREMES.
IN CERTAIN APPLICATIONS, IT MAY BE NECESSARY TO PROVIDE A REGULATED SOURCE
TO ASSURE OPERATION WITHIN THE PERMISSIBLE RANGE OF RESERVOIR VOLTAGES.

NoTe 3:
COOLING OF THE ANODE IS PERMISSIBLE.
NoTe b:

DURING THE FIRST 25 MICROSECONDS AFTER CONDUCTION, THE PEAK INVERSE ANODE
VOLTAGE SHALL NOT EXCEED 5 KV.

NoTe 5:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT.

NoTE 6:

THE PULSE PRODUCED BY THE DRIVER CIRCUIT SHALL HAVE THE FOLLOWING CHARA-
CTERISTICS WHEN VIEWED AT THE 7390 SOCKET WITH THE TUBE REMOVED.

A. AMPLITUDE 1300 - 2500 VoLTs

B. DURATION 2 microseconDds (AT TO% POINTS)
C. TiME oF RISE 0.35 MicroseconDps (MIN.)

D. IMPEDANCE 10 - 25 oHMS

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE MINI-=-
MUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND LOWEST
TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW THE LIMITS
SPECIF IED.

6-61
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NoTte T:
THE TIME OF ANODE DELAY 1S MEASURED BETWEEN THE 26 PERCENT POINT ON THE

\ RISING PORTION OF THE UNLEADED GRID VOLTAGE PULSE, AND THE POINT AT WHICH
ANODE CONDUCTION FIRST EVIDENCES ITSELF ON THE LOADED GRID PULSE.

NoTe 8:

TIME JITTER IS MEASURED AT THE 50% POINT ON THE ANODE CURRENT PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DivISION

PosT OFFice Box 412

CLirToN, NEW JERSEY

ELECTRON TUBE DEPARTMENT m- COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




5/8 DIA. ANODE STUD OUTLINE

{ 7390
=T ANODE TERMINAL
} 8 — 8 %-20 x % SCREW ° -
3

Y GRID TERMINAL

Q,/6-32 x %  SCREW \
( PSR Y YE— L
*

@ |w

MAX . L

MOUNTING FLANGE &
CATHODE TERMINAL

N

ANODE TERMINAL

1%" Max.

GRID TERMINAL

[4p)

RESERVOIR W
LEAD

N~ HEATER-RESERVOIR

LEAD
HEATER

LEAD
MOUNTING FLANGE AND
CATHODE TERMINAL

RESERVOIR LEAD 10" /

LONG, RED, LUG FOR #10
SCREW

—_—

YELLOW, BLACK SLEEVE LUG FOR

HEATER-RESERVOIR LEAD 10" LONG
Y %" SCREW. W/

CATHODE HEATER LEAD 10"
LONG, YELLOW LUG FOR

L " SCREW (4) MTG. HOLES FOR %" SCREW 90° |

SPACING ON 5.344 + .020 DIA. CIRCLE |

v
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ELECTRON TUBE DEPARTMENT ®m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

TENTATIVE

DESCRIPTION:

THE 7583/KU-82 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN FILLED

THYRATRON DESIGNED FOR NETWORK DISCHARGE SERVICE.

IN SUCH SERVICE IT IS

SUITABLE FOR PRODUCING PULSE OUTPUTS OF MORE THAN 140 KW AT AN AVERAGE
POWER OF MORE THAN 150 WATTS. IT 1S ESPECIALLY SUITABLE FOR COMPACT, AIR~-

BORNE RADAR SYSTEMS.

ELECTRICAL DATA, GENERAL: Nom. MiN. MAX .

HEATER VOLTAGE 6.3 5.6 6.6

HeaTER CUrRrReNT (AT 6.3 Vouts) 2.0 2.5

MiniMuM HEATING TIME 2.0
MECHAN ICAL DATA, GENERAL:

MOUNT ING POSITION

BASE

CooLing (NoTe 1)

NET WEIGHT 0.3
DIMENS IONS

RAT INGS:

Max. PEAK ANODE VOLTAGE, FORWARD 8.0
Max. PEAK ANODE VoLTAGeE, INVERSE (NoTE 2) 8.0
MiN. ANODE SuPPLY VOLTAGE 2.5
Max. Peak ANODE CURRENT 35
Max. AVERAGE ANODE CURRENT 45
Max. RMS ANope CUrrReNnT (NoTe 3) 1.25
MAX. EPY X 1B X PRR 1.1 x 109
Max. ANODE CURRENT RATE OF RISE 1200
Peak TRIGGER VoLTAaGeE (NoTe 4)

Max. ANobE DeLAY TiMe (NoTe 5) 0.60
MAX. ANODE DELAY TIME DRIFT 0.15
Max. Time JiTTER (NoTE 6) 0.005
AmMB 1ENT TEMPERATURE -50 to £ 900

VoLts AC
AMPERES
MINUTES

ANY
PER OUTLINE

Pounbps
PER OUTLINE

KiLovoLTs
KiLovoLTs
KirovoLTts DC
AMPERES
MILLIAMPERES
AMPERES AC

Amps. / u sEc.
MICROSECOND
MICROSECOND

MICROSECOND
C

6=61
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KUTHE
7583/KU-82 o

Note 1:

COOL ING OF THE ANODE LEAD 1S PERMISSIBLE, BUT THERE SHALL BE NO AIR BLAST
DIRECTLY ON THE BULB.,

NoTe 2:

IN PULSED OPERATION, THE PEAK INVERSE VOLTAGE, EXCLUSIVE OF SPIKE OF .05 us
MAX IMUM DURATION, SHALL NOT EXCEED 3000 V DURING THE FIRST 25 US AFTER THE
PULSE.

Note 3:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT
OF THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe UL:
DRIVER PULSE, MEASURED AT TUBE SOCKET WITH THYRATRON GRID DISCONNECTED;

gy = 175 v (MIN), TiME OF RISE = 0.5 us (MAX), GRID PULSE DURATION = 2 uUS
(MIN). IMPEDANCE OF DRIVE CIRCUIT = 1500 oums (MaAx).

Note 5:

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON THE RISING
PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH EVIDENCE OF
ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID PULSE.

NoTe 6:

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT PULSE.

ADDiTIONAL INFORMATION FOR SPECIFiC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DIVISION

PosT OFFice Box 412

CLiFTON, NEwW JERSEY
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OUTL INE

Tor Cap Cl-1 ~— 365 MAX. KUTHE

7583/KU-82
Y

126 Nom. 1
- ¢
.325 f 615 =] — T .625 L 062

/

| (’* “\ \
CLAMPING AREA HERE.

CLAMP INSULATED FROM
.750

_J ™

R . I—— 3.469 max.
3.219 MIN. y
™ =150 £ .06 - 4.065 - .250
™
.156 ’-‘ .010 W \ J
t 1 b #
.250 MAX. i
596% MAX. [} 450 mIN.
1

o T =

— .260 0.D. MAX.

) 1.312 max. [~

OUTL INE * ON FINISHED TuBE ADD .030 FOR SOLDER
KUTHE KU-82 640 ’e
DIA. . 1. HEATER
) P | 2. CATHODE
3. GrID
k., HeEATER=-CATHODE

Top CAP - ANODE

2 Pins .156 é .003 DIA.

.312 DIA. CLEARANCE HOLE REQUIRED IN SOCKET.

WAFER BASE. PIN ARRANGEMENT AND DIMENSIONS ONLY AS PER Ak-9 MIL-E-1C

ELECTRON TUBE DEPARTMENT ®m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY




7590
HYDROGEN
THYRATRON

r\‘ TUBE

DESCRIPTION

The Type 7590 is a three element unipotential cathode hydrogen thyratron designed for "crow-bar" service.
This tube is equipped with a hydrogen reservoir for maximum dependability.

GENERAL CHARACTERISTICS

Electrical Nom, Min. Max.
Heater Voltage 6.3 6.0 6.6 Volts AC
Heater Current (at 6.3 volts) 12.0 22.0 Amperes
Reservoir Voltage (Note 1) 2.5 5.5 volts
* Reservoir Current at 4.5 Volts 2.0 5.0 Amperes
Minimum Heating Time 3 Minutes
Mechanical
Mounting Position Any
Base See Outline
Cooling (Note 2)
Net Weight 1.5 Pounds
Dimensions Per Outline
|
MAXIMUM RATINGS
{ ,-Ni ) Max. Peak Anode Voltage, Forward, Transient (Note 3) 30.0 Kilovolts
Max. Peak Anode Voltage, Forward, Operating 25.0 Kilovolts
{ Max. Peak Anode Voltage, Inverse 15.0 Kilovolts
! Min. Anode Supply Voltage 10.0 Kilovolts DC
] Max. Peak Anode Current 1000 Amperes
{ * Max. Average Anode Current (Note u) 500 Milliamperes
! Averaging Time 10 Seconds
{ Max. Discharge Time (Note 1) 0.1 Seconds
Max. Anode Current Rate of Rise . 2500 Amps / u sec.

l Peak Trigger Voltage (Note 5)
| Max. Anode Delay Time

e 5 1.8 Microseconds
Ambient Temperature ~55" to #75

Note 1:

Adjust reservoir voltage to value indicated on tube within £5%.

Note 2:

No cooling required.

Note 3:

i The maximum peak forward transient anode voltage rating applies to a transient voltage condition wherein
the duration of the transient does not exceed two seconds.

Note 4:

! The allowable time of discharge varies with the current as shown
Filter Discharge Period 0 - 1.5 ms.

' Rectifier Short Circuit Period 1.5 — 100 ms 25 a
Rectifier Short Circuit Period 1.5 - 50 ms 50 a
rRectifier Short Circuit Period 1.5 - 30 ms 85 a
Time will be measured from the initiation of the discharge.

®O

* Indicates change from data sheet dated 6-61
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7590
HYDROGEN
THYRATRON
TUBE

* Note 5:

-2

The driver pulse measured at the tube socket with the thyrat

Volts minimum, 2500 Volts maximum; Rate of Rise 1800 Vol
Impedance of Driver Circuit 50 = 200 Ohms.

ron grid disconnected shall be: egy = 550

ts per Microsecond; tp = 2.0 Microseconds minimum;

Additional information for specific applications can be obtained from the

Electron Tube Applications Section
ITT Electron Tube Division

P. 0. Box 100
Easton, Pennsylvania

* Indicates change from data sheet dated 6-61

.566 +.007 -.-] l.-
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1.000
Clamping area here.
Clamp insulated from
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* On finished tube, add
.030 for solder

——

30°¢ - 30°

5 Pins .187£.003 Dia. Spaced
as shown on 1.250 dia. PC

Metal shell, 5 pin base with
micalec or equivalent insert.
Pin dimensions and location
same as A5-19 shell dimension
as shown,

OUTLINE 7580
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ELECTRON TUBE DIVISION

KUTHE
CLIFTON, NEW JERSEY TYPE 7603

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

CROWBAR THYRATRON

DESCRIPTION:

THE TyPe T603 1S A HYDROGEN THYRATRON DESIGNED FOR CROWBAR SERVICE. THIS
TUBE IS EQUIPPED WITH A HYDROGEN RESERVOIR FOR MAXIMUM DEPENDABILITY.
THIS TUBE WAS PREVIOUSLY DESIGNATED BY THE TYPE NUMBER KU-401.

ELECTRICAL DATA, GENERAL:

Nom. MiN, MAX .
HEATER VOLTAGE 6.3 6.0 6.6 VoLTts AC
HeaTer CurrenT (AT 6.3 VoLTs) 5e3 6.7 AMPERES
MiNiMuM HEATING TIME 3 MINUTES
MECHAN ICAL DATA, GENERAL:
MOUNT ING POSIT 10N ANY
BAsE SEE OUTLINE
CoOL ING NoT REQUIRED
NET WEIGHT 8 Ounces
DIMENS 10NS Per OUTLINE
RATINGS:
Max. PEAK ANODE VOLTAGE, FORWARD, OPERATING 10.0 KiLovoLTs
Max. Peak ANODE VOLTAGE, INVERSE 8.0 KiLovoLTs
MIN. ANODE SuUPPLY VOLTAGE 4.0 KiLovoLTts DC
Max. Peak ANODE CURRENT (NoTe 1) 200 AMPERES
AVERAGING TIME 10 SECONDS
Max. DiscHARGE TiIMe (NoTe 1) 0.1  SeconDs
Peak TrR1cGER VoLTaGe (NoTe 2)
Max. Anooe DerLay TiME 1.0 MICROSECONDS

AMBIENT TEMPERATURE

-550 To 750

C
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KUTHE
TYPE 7603 - 2 -

Note 1:

THE ALLOWABLE TIME OF DISCHARGE VARIES WITH THE CURRENT AS SHOWN:

ReEcTIF1ER SHORT CirCUIT PERIOD 1.5 - 100 wms 5A
" " " " 1.5 = 50 MS 10A
" n n " 1' 5 s 30 MS ESA
FILTER DISCHARGE - 1.5 ms 200A

TIME WILL BE MEASURED FROM THE INITIATION OF THE DISCHARGE.
NoTe 2:

THE TRIGGER PULSE MEASURED AT THE TUBE SOCKET WITH THE THYRATRON GRID DI1S=
CONNECTED SHALL BE: EGY = 175 vOoLTS MINIMUM, 1,000 VOLTS MAXIMUM} TIME OF
RISE = 0.5 us (MAX.); TP = 2,0 US MINIMUM; IMPEDANCE OF TRIGGER CIRCUIT

50 - 1,500 oHMms.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE =

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DiviISIiON

Post OFFice Box 412

CLiFToN, NEw JERSEY
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ELECTRON TUBE DIVISION
CLIFTON, NEW JERSEY

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

CERAMIC HYDROGEN THYRATRON

DESCRIPTION:

ELECTRON TUBE DIVISION **7665
HYDROGEN
BOX 100 EASTON, PA. 18043 THYRATRON

The 7665 is a unipotential cathode three element hydrogen thyratron equipped with a
ceramic envelope. This electron tube features a hydrogen reservoir which may be con-
nected directly across the cathode heater supply.

The ruggedness and small size possible with ceramic construction suits this thyratron
to the compact modulators of high performance radars.

ELECTRICAL DATA, GENERAL Nom. Min. Max.
Heater Voltage 6.3 5.8 6.8 Volts a.c.
*Heater Current (at 6.3 volts) 6.0 5.5 6.5 Amperes
Heater (Note 1)
*Reservoir Voltage (Note 2) 6.3 5.8 6.8 Volts a.c.
*Reservoir Current at 6.3 Volt 1.5 1.0 2.0 Amperes
*Minimum Heating Time 3 Minutes
~ MECHANICAL DATA, GENERAL
Mounting Position Any
Base Per Outline Dwg.
Cooling (Note 3)
Net Weight 0.5 Pounds
Dimensions Per Outline
RATINGS:
Max. Peak Anode Voltage, forward 20.0 Kilovolts
Max. Peak Anode Voltage, inverse (Note 4) 20.0 Kilovolts
*Min. Anode supply voltage 1.0 Kilovolts d.c.
Max. Peak anode current 350 Amperes
Max. Average anode current 500 Milliamperes
Max. RMS anode current (Note 5) 6.59 Amperes a.c.
Max. epy x ib x prr 7.0 x 10

Max. Anode current rate of rise
Peak trigger voltage (Note 6)
Max. Anode delay time (Note 7)
Max. Anode delay time drift

Max. Time jitter (Note 8)

2000

0.4
0.1

Amps./u sec.

Microsecond
Microsecond

.005 Microsecond

-55% to + 150° C

Ambient Temperature

~ *|ndicates changes from data sheet dated 8-61

**This tube was previously designated by the Type Number KU-72

NOTE: Change in outline drawing from that of 7/62
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KUTHE
7665

Note 1:

See outline drawing.

Note 2:

Reservoir connected externally to cathode heater when tube installation is made in
equipment.

Note 3:

Cooling of the anode is permissible.

Note 4:

During the first 25 microseconds after conduction, the peak inverse anode voltage
shall not exceed 5 kv.

Note 5:

The root mean square anode current shall be computed as the square root of the
product of peak current and the average current.

Note 6:

The pulse produced by the driver circuit shall have the following characteristics
when viewed at the 7665 socket with the tube grid disconnected.

4
A. Amplitude 200-500 Volts
B. Duration 2 Microseconds (at 70% points)
C. Rate of Rise 1800 Volts/Microsecond (min.)
D. Impedance 50-500 Ohms

The limits of anode time delay and anode time jitter are based on the minimum
trigger. Using the highest permissible trigger voltage and lowest trigger source
impedance materially reduces these values below the limits specified.

Note 7:

The time of anode delay is measured between the 26 percent point on the rising
portion of the unloaded grid voltage pulse and the point at which anode conduction
first evidences itself on the loaded grid pulse.

Note 8:

Time jitter is measured at the 50 percent point on the anode current pulse.

Additional information for specific applications can be obtained from the

Electron Tube Applications Section

ITT Electron Tube Division =
Post Office Box 100 "4
Easton, Pennsylvania 18043
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ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION KUTHE
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY L) 7666
CERAMIC HYDROGEN THYRATRON
DESCRIPTION:
THE T666 1s A 12.5 MEGAWATT, LARGE CERAMIC HYDROGEN THYRATRON., THE CERAMIC
EXTERNAL ANODF DESIGN PERMITS OPERATION AT UNUSUALLY HIGH POWER LEVELS.
THE SPECIAL FEATURES OF THE T666 INCLUDE A HYDROGEN RESFRVOIR TO MAINTA IN
OPT IMUM PRESSURE AND TO INSURE LONG LIFE.
ELECTRICAL DATA, GENERAL: Nowm . MiN Max.
HEATER VOLTAGE 6.3 5.8 6.8 VoLTs A.C.
HeaTER CURrRENT (AT 6.3 vouts) 4.0 22.0 AMPERES
Heater (Note 1)
—~ ReservoIR VoLTage (Note 2) 2.5 6.0 VoLTs
. Reservoir CURRENT AT 4.5 Vour k.o 6.0 AMPERES
MiNiMuM HEATING TIME 5 MINUTES
MECHAN ICAL DATA, GENERAL:
MouNT ING PoSiTiION VERTICAL ONLY, BASE DOWN
Base Per OuTLINE
CooL ing (Note 3)
NET WE IGHT 3.0 Pounos
DimMensions (See OutLiNe DRAWING)
RAT INGS:
Max. Peax ANODE VOLTAGE, FORWARD 25 KiLovoLTs
Max. Peax ANoDE VouLTaGeE, INverse (Note 4) 25 KiLovoLTs
MiIN. ANODE SUPPLY VOLTAGE 5.0 Kitovorts D.C.
* Max. Peax Anooe CURRENT 1500 AmPERES
Max. AVERAGE ANODE CURRENT 1.5 AMPERES
Max. RMS Anoot Current (NoTe 5) 40.0  Amperes A.C.
MAX. EPY X IB X PRR 20.0 x 109
Max. ANODE CURRENT RATE OF RISE 5000 Ampes./u stc.
Peax TrRiGGer VoLTace (Note 6)
Max. PEAk INVERSE TRIGGER VOLTAGE 650 VoLTs
Max. Anooe DeLay Time (Note 7) 0.4 Microsecono
P Max. AnoDE DeLAay TiMmeE DRIFT 02 MICROSECOND
: Max. Time JitTer (Note 8) 0.005 MICROSECOND
. AMB IENT TEMPERATURE -55°% 1o £125% ¢
* INDICATES CHANGE FROM DATA SHEET DATED T-62
#% TwHiIS TUBE WAS PREVIOUSLY DESIGNATED By THE TypPe Numeer KU-T3,.
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KUTHE
7666 .8 -

Note 1:
SEE OUTLINE DRAWING.
NoTte 2:

THE OPTIMUM RESERVOIR VOLTAGE FOR OPERATION IN ACCORDANCE WiTH OPERAT ION
(1) CONgITIONS IS INSCRIBED ON THE BASE OF THE TUBE AND MUST BE MELD TO
WITHIN £ 7.5%, APPLICATIONS INVOLVING OTHER OPERATING CONDITIONS WiLL
NECESSITATE THE REDETERMINAT ION OF THE OPT 'MUM RESERVOIR VOLTAGE.
OperaTiON (1) conpiTions (25 kv - 1000 A - 2.5 us - 350 pPs).

Note 3:

IT MAY BE DESIRABLE TO EMPLOY FORCED AIR COOLING UNDER CONDITIONS OF HIGH
PB NUMBER OPERATIONS. A COOLING AIR BLAST OF 10 CFM MAY BE DIRECTED INTO
THE ANODE CuP,

Note U4:

IN PULSED OPERATION, THE PEAK INVERSE VOLTAGE, EXCLUSIVE OF A SPIKE OF
.05 US MAXIMUM DURATION, SHALL NOT EXCEED 5.0 KV DURING THE FIRST 25 us
FOLLOWING THE ANODE PULSE.

NoTE 2%

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF PEAXK CURRENT AND THE AVERAGE CURRENT,.

Note 6: ’

THE DRIVER PULSE, MEASURED AT TUBE SOCKET WITH THYRATRON GRID DISCONNECTED:
550 voLTs MiNiMuM, 1000 voLTS MAXIMUM; TR = 0,35 US MAXIMUM; GRID PULSE
DURATION 2.0 US MINIMUM, [MPEDANCE OF DRIVE CIRCUIT 50 To 200 oHMS.

NoTe I:

THE TIME OF ANODE DELAY 1S MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
ANODE CONDUCTION FIRST EVIDENCES ITSELF ON THE LOADED GRID PULSE.

Note 8:

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ITT CompPONENTS DiIVISION

ELEcTRON TuBE APPLICATIONS SECTION
Post OFfFi1ce Box L12

CLiIFTON, NEwW JERSEY
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ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION KUTHE

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY #7667

CERAMIC HYDROGEN THYRATRON

DESCRIPTION:

THE T66T7 1S A 4O MEGAWATT, LARGE CERAMIC HYDROGEN THYRATRON. THE CERAMIC
EXTERNAL ANODE DESIGN PERMITS OPERATION AT UNUSUALLY HIGH POWER LEVELS.
THE SPECIAL FEATURES OF THE 7667 INCLUDE A HYDROGEN RESERVOIR TO MAINTAIN
OPT IMUM PRESSURE AND TO INSURE LONG LIFE.

ELECTRICAL DATA, GENERAL: NoMm. MIN. MAX .

HEATER VOLTAGE 6.3 5.8 6.8 VOLTS A.C.
HeaTER CURRENT (AT 6.3 voLTs) 25.0 k0.0 AMPERES
HeaTer (NoTe 1)

RESERVOIR VoLTAGE (NoTe 2) 3.5 5.5 VoLTs
RESERVOIR CURRENT AT 4.5 voLT 8.0 20.0 AMPERES
MINIMUM HEATING TIME 10 MINUTES

MECHAN ICAL DATA, GENERAL:

MOUNTING POSITION VERTICAL ONLY, BASE DOWN
Base (PER OuTLINE)

CooLinGg (NoTe 3)

NET WEIGHT 11e5 Pounps

DiMENS 10NS (SEE OuTLINE DRAWING)

RAT INGS:

Max. PEAk ANODE VOLTAGE, FORWARD 33.0 KiLovoLTs
Max. PEAK ANODE VoLTaGe, INVERse (NoTe k&) 33.0 KiLovoLTs
MiIN. ANODE SuPPLY VOLTAGE 2.5 KI1LOVOLTS D.C.
Max. PEAK ANODE CURRENT 2400  AMPERES

Max. AVERAGE ANODE CURRENT 4.0 AMPERES

Max. RMS Anope CurrenT (NoTE 5) 90  AMPERES A.C.
MAX. EPY X 1B X PRR 4o x 109

Max. ANODE CURRENT RATE OF RISE 10,000 Awmps./u stc.
Peak TR1GGER VoLTAGE (NoTe 6)

Max. PEak INVERSE TRIGGER VOLTAGE 750 VoLTts

Max. ANODE DELAY TiME (NoTE 7) 0.4 MicrosECOND
Max. ANopE DELAY TIME DRIFT 0.25 MICROSECOND
Max. TiMe JiTTER (NoTE 8) .005 MICROSECOND
AMBIENT TEMPERATURE -550 10 £ 1500 C

INDICATES CHANGES FROM DATA SHEET DATED 10-60.

*¥% THIS TUBE WAS PREVIOUSLY DESIGNATED BY THE TYPE NUMBER KU=Th.
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KUTHE
667 -2-

NoTe 1:
CATHODE CONNECTED TO CENTER OF CATHODE HEATER.

Note 2:

RESERVOIR VOLTAGE 1S MARKED ON THE BASE OF EACH T66T7/KU-T4. THIs 1S THE
CORRECT VOLTAGE FOR ONE TYPICAL OPERATING CONDITION BUT 1S NOT THE OPTIMUM
VALUE FOR ALL TYPES OF OPERATION. THIS VALUE MAY BE USED INITIALLY IN NEW
APPLICATIONS AND THE OPTIMUM VALUE MAY THEN BE OBTAINED BY EXPLORING THE
RANGE OF VOLTAGE ON EITHER SIDE OF THAT MARKED ON THE TUBE. EXCESS
RESERVOIR VOLTAGE WILL RESULT IN A FAILURE OF THE THYRATRON TO DE|ONI|ZE
BETWEEN PULSES (CONTINUOUS CONDUCTION). |INSUFFICIENT RESERVOIR VOLTAGE
WILL RESULT IN EXCESS ANODE DISSIPATION AS INDICATED BY HEATING OF THE
ANODE. THE OPTIMUM RESERVOIR VOLTAGE IS THE MIDPOINT BETWEEN THESE TWO
EXTREMES. |IN CERTAIN APPLICATIONS IT MAY BE NECESSARY TO PROVIDE A REGU=-
LATED SOURCE TO ASSURE OPERATION WITHIN THE PERMISSIBLE RANGE OF RESERVOIR
VOLTAGES.

NoTe 3:
COOLING OF THE ANODE IS PERMISSIBLE.

NoTe L4:
DURING THE FIRST 25 MICROSECONDS AFTER CONDUCTION, THE PEAK INVERSE ANODE
VOLTAGE SHALL NOT EXCEED 5 Kv.

NoTeE 5:
THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe 6:

THE PULSE PRODUCED BY THE DRIVER CIRCUIT SHALL HAVE THE FOLLOWING CHARA-
CTERISTICS WHEN VIEWED AT THE T667/KU-T4 SOCKET WITH THE TUBE REMOVED.

A. AMPLITUDE T750-2500 VoLTs

B. DURATION 2 Microseconps (AT TO% POINTS)
C. TIME oF RISE 0.35 MicroseconDs (MAX, )

D. |IMPEDANCE 10-25 OHMS

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE MINI=
MUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND LOWEST
TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW THE LIMITS
SPECIFIED.

NoTeE T:

THE TIME OF ANODE DELAY 1S MEASURED BETWEEN THE 26 PER CENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
ANODE CONDUCTION FIRST EVIDENCES ITSELF ON THE LOADED GRID PULSE.

Note 8:
TIME JITTER 1S MEASURED AT THE 50% POINT ON THE ANODE CURRENT PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TuBE APPLICATIONS SECTION, |TT COMPONENTS DIVISION
Post OFFice Box 412, CLiFToN, NEw JERSEY
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‘ ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

KUTHE
** 7782

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

CERAMIC HYDROGEN THYRATRON

DESCRIPTION:

THE 7782/KU-71 1S A UNIPOTENTIAL CATHODE THREE ELEMENT HYDROGEN THYRATRON OF
CERAMIC METAL CONSTRUCTION DESIGNED FOR USE IN COMPACT MODULATORS FOR HIGH
PERFORMANCE RADARS AND FOR MISSILE APPLICATIONS.

ELECTRICAL DATA, GENERAL: Nom.  Min Max.
HEATER VOLTAGE 6.3 5.8 6.8 VOLTS A.C.

* HeaTer CurrenT (AT 6.3 voLTs) 5.5 3.5 7.0 AMPERES

* RESERVOIR VOLTAGE 6.3 5+0 6.8 VOLTS A.C.

M * REServOIR CURRENT (AT 6.3 voLts) 1.5 1.0 2.5 AMPERES

* MiINIMUM HEATING TIME 3 MINUTES
MECHAN ICAL DATA, GENERAL:
MounTING PosiTIiON ANY
DIMENS 1 ONS PErR OUTLINE
RAT INGS:

* Max. PEAk ANODE VOLTAGE, FORWARD 12.0 KirLovoLTs

* Max. PEAK ANODE VOLTAGE, INVERSE (NoTe 1) 12.0  KiLovoLTs
MiIN. ANODE SuPPLY VOLTAGE 03 KILOVOLTS D,C.
Max. PeEak ANODE CURRENT 200.0 AMPERES
Max. AVERAGE ANODE CURRENT 200.0 MILLIAMPERES
Max. RMS AnopE CURRENT (NoTe 2) 5.0 AMPERES A.C.
Max. EBY X 1BX X PRR (PB) 4.0 x 109
Max. ANODE CURRENT, RATE OF RISE 2000 AwmPs./u sec.
Peak TRIGGER VoLTAGE (NoTE 3)
Max. PEAK INVERSE TRIGGER VOLTAGE 200 VoLTs
Max. ANoDE DELAY Time (NoTe L) 0.50 U SECOND
Max. Anope DELAY TIME DRIFT 0.10 u SECOND
Max. TiMe J1TTER (NoTE 5) .005 U SECOND
AMB IENT TEMPERATURE -500 to £1500 C
SHOCK RATING 500 Ge
VIBRAT ION 30 Ge

)

* |NDICATES CHANGES FROM DATA SHEET DATED 10-60

*%¥ THIS TUBE WAS PREVIOUSLY DESIGNATED BY THE TyPe NumBer KU=-T1.
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NoTeE 1:

THE PEAK INVERSE VOLTAGE SHOULD NOT EXCEED 2.5 KV DURING THE FIRST 25 MICRO=
SECONDS AFTER THE PULSE.

NoTe 2:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe 3:

THE DRIVER PULSE, MEASURED AT THE TUBE SOCKET WITH THE THYRATRON GRID DIS~
CONNECTED SHOULD HAVE THE FOLLOWING CHARACTERISTICS:

A. VOLTAGE 175 VoLTs (MiIN.)

B. DURATION 2 MicroseconDps (AT 7O PERCENT POINTS)
C. IMPEDANCE 1500 Oums (Max.)

D. TiIME oF RISE 0.5 MICROSECOND (MAX.)

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE MINI~
MUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND LOWEST
TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW THE LIMITS
SPECIFIED.

NoTe U:
THE TIME OF ANODE DELAY 1S MEASURED BETWEEN THE 26 PERCENT POINT ON THE RISING

PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH EVIDENCE
OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID PULSE.

NoTe 5:

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECcTRON TUBE APPLICATIONS SECTION

ITT CoMPONENTS DiVISION
PosT OFFICcE Box 412
CLiFToN, NEw JERSEY

7-62
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ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

2
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY kv -274

CERAMIC HYDROGEN THYRATRON

DESCRIPTION:

* THE 7866/KU-274 1s A 60 MEGAWATT PEAK TETRODE TYPE CERAMIC ENVELOPE HYDROGEN
THYRATRON. GREAT CARE HAS BEEN EXERCISED IN THE DESIGN OF THIS TUBE IN
ORDER TO INSURE AN EQUAL DISTRIBUTION OF CAPACITY ACROSS THE GAPS. THIS
MAKES THE USE OF COMPENSATING CAPACITORS UNNECESSARY., PROVISION FOR LIQUID
COOLING OF THE ANODE IS PROVIDED FOR OPERATION AT HEAT FACTORS ABOVE

40 X 109.

ELECTRICAL DATA, GENERAL: Nom. MIN, Max .

HEATER VOLTAGE 6.3 5.8 6.8 VoLTs AC

HeATER CURRENT (AT 6.3 voLTs) 25.0 35.0 AMPERES

HeaTer (NoTe 1)

RESERVOIR VoLTAGE (NoTE 2) 3.5 5.5 VoLTs
~ * RESERVOIR CURRENT AT L.5 VoLts 8.0 20.0 AMPERES

MiINIMUM HEATING TIME 10 MINUTES

MECHAN ICAL DATA, GENERAL:

MOUNT ING POSITION VERTICAL ONLY, BAse Down

Base (Per OuTLINE)
CooLing (NoTe 3)

NET WEIGHT 15 Pounbs
DIMENS 1ONS (SEE OUTLINE DRAWING)

RAT INGS:

Max. PeEAk ANODE VOLTAGE, FORWARD 50.0 KiLovoLTs

Max. PEAK ANODE VoLTAGE, INVErRSe (NoTe 4) 50.0 KiLovoLTs

Min. Anope SuppLy VoLTAace (NoTe 5) 2.5 KiLovoLTs

Max. PeEak ANODE CURRENT 2400  AMPERES

MAXx. AVERAGE ANODE CURRENT 4.0 AmPERrES

Max. RMS ANope CUrRReNT (NoTe 6) 90 AMPERES AC

MAX. EPY X IB X PRR 55 % 109

Max. AnopE CURRENT RATE OF RISE 10,000 Awmps./u skc

PEak TR1GGER VoLTAGE (NoTe 7)

Max. PEAK INVERSE TRIGGER VOLTAGE 650 VoLTs

Max. Anopbe Deray Time (NoTe 8) 0.4 MICROSECOND

MAx. AnoDE DeLAy TIME DRIFT * 0.1 MICROSECOND
- Max. TivMe JiTTer (NoTe 9) .005 MICROSECOND

‘ AMBIENT TEMPERATURE -55° 10 £ 150° ¢

* INDICATES CHANGES FROM DATA SHEET DATED 6-61

*%¥ THIS TUBE WAS PREVIOUSLY DESIGNATED BY THE TYPE NUMBER KU=2TL. 7-62
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NoTe 1:
CATHODE CONNECTED TO CENTER OF CATHODE HEATER.
NoTe 2:

RESERVOIR VOLTAGE 1S MARKED ON THE BASE OF EACH T866/KU-27L. THIS IS THE
CORRECT VOLTAGE FOR ONE TYPICAL OPERATING CONDITION BUT IS NOT THE OPTIMUM
VALUE FOR ALL TYPES OF OPERATION. THIS VALUE MAY BE USED INITIALLY IN NEW
APPLICATIONS AND THE OPTIMUM VALUE MAY THEN BE OBTAINED BY EXPLORING THE
RANGE OF VOLTAGE ON EITHER SIDE OF THAT MARKED ON THE TUBE. EXCESS

RESERVOIR VOLTAGE WILL RESULT IN A FAILURE OF THE THYRATRON TO DEIONIZE
BETWEEN PULSES (CONTINUOUS CONDUCTION). INSUFFICIENT RESERVOIR VOLTAGE

WILL RESULT IN EXCESS ANODE DISSIPATION AS INDICATED BY HEATING OF THE ANODE.
THE ANODE DISSIPATION MUST NOT BE PERMITTED TO EXCEED 1500 WATTS AS MEASURED
IN THE COOLING WATER. A USEFUL FORMULA FOR THIS DETERMINAT ION FOLLOWS:

P =264k Qw (T2 - T1)

P = POWER IN WATTS
Qw FLow IN GALLONS/MINUTE
To = Ty OUTLET AND INLET WATER TEMPERATURES I[N DEGREES
KELVIN, RESPECTIVELY LY

n

THE OPTIMUM RESERVOIR VOLTAGE IS THE MIDPOINT BETWEEN THESE TWO EXTREMES.
IN CERTAIN APPLICATIONS IT MAY BE NECESSARY TO PROVIDE A REGULATED SOURCE
TO ASSURE OPERATION WITHIN THE PERMISSIBLE RANGE OF RESERVOIR VOLTAGES.

NoTte 3:

COOLING OF THE ANODE 1S REQUIRED FOR OPERATION AT HEAT FACTORS ABOVE 30 X 109,
ABOVE THIS VALUE, FORCED COOLING IS NECESSARY. THIS MAY BE ACCOMPLISHED BY
AIRBLAST INTO THE ANODE CUP FOR MODEST REQUIREMENTS (10 CFM), BY COMPRESSED
AIR DIRECTED THROUGH THE COOLING CHAMBER, AND BY LIQUID COOLANTS CIRCULATED
THROUGH THE COOLING CHAMBER. A MINIMUM FLOW OF 1 GALLON PER MINUTE OF

WATER 1S REQUIRED., THE WATER INLET TEMPERATURE SHALL NOT BE LESS THAN 5°C,
NOR THE OUTLET TEMPERATURE HIGHER THAN 95°C. MAX IMUM WATER PRESSURE UNDER

A NORMAL CONDITION 1S 50 psi (100 PSI MAY BE TOLERATED FOR SHORT PERIODS).
PRESSURE DROP 1S APPROXIMATELY 1 PsS1,

NoTE L:

DURING THE FIRST 25 MICROSECONDS AFTER CONDUCTION, THE PEAK INVERSE ANODE
VOLTAGE SHALL NOT Exceep 10 KV.

T7-62
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NoTe 5:

A RESISTANCE DIVIDER OF 4O MEGOHMS SHALL BE CONNECTED BETWEEN ANODE AND
CATHODE. THE CENTER TOP OF THIS DIVIDER WILL BE CONNECTED TO THE SECOND OR
GRADIENT GRID OF THE 7866‘ IT 1S RECOMMENDED THAT THIS ARRANGEMENT BE
EMPLOYED WHETHER LOW VOLTAGE OPERATION IS REQUIRED OR NOT, THIS DIVIDER IS
A NECESSITY FOR KEYED GRID OPERATION.,

NoTE 6:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF PEAK CURRENT AND THE AVERAGE CURRENT.

NoTe T:

THE PULSE PRODUCED BY THE DRIVER CIRCUIT SHALL HAVE THE FOLLOWING CHARACTER=-
ISTICS WHEN VIEWED AT THE T66T/KU-T4 SOCKET WITH THE TUBE REMOVED.

A. AmPLITUDE 750 - 2500 VoLTs

B. DURATION 2 Microseconps (AT 70% POINTS)
C. TiME oF RISE 0.35 MicroseconDps (MIN.)

D. IMPEDANCE 10 - 25 OHMs

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE MINI|=
MUM TRIGGER. USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND LOWEST
TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW THE LIMITS
SPECIF IED.

Note 8:

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PER CENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
ANODE CONDUCTION FIRST EVIDENCES ITSELF ON THE LOADED GRID PULSE.

NoTe 9:

TIME JITTER IS MEASURED AT THE 50% POINT ON THE ANODE CURRENT PULSE.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUBE APPLICATIONS SECTION
ITT COMPONENTS DIVISION

PosT OFFIcE Box 412

CLiFTON, NEW JERSEY

ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY KUTHE
8301/KU-275

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTATIVE

SUPER-POWER CERAMIC HYDROGEN THYRATRON

DESCRIPTION:

The 8301 is a 100 megawatt ceramic hydrogen thyratron. The anode and grid structures

may be liquid cooled to permit operation at an average output power level of 200 kilowatts.
Special features of the 8301 include o balanced capacity gradient grid design for optimum
operation and a maximum planar cathode area for long life. This tube was previously

designated by the type number KU-275.

ELECTRICAL DATA, GENERAL Nom.

Heater Voltage 6.3
Heater Current (At 6.3 Volts)

Heater (Note 1)

Reservoir Voltage (Note 2)

Reservoir Current at 5.5 Volts

Minimum Heating Time

MECHANICAL DATA, GENERAL

Mounting Position
Base (Per Outline)
Cooling (Note 3)

Net Weight

Dimensions (See Outline Drawing)

RATINGS:

Max. Peak Anode Voltage, Forward

Max. Peak Anode Voltage, Inverse (Note 4)
Min. Anode Supply Voltage (Note 5)

Max. Peak Anode Current

Max. Average Anode Current

Max. RMS Anode Current (Note 6)

Max. Epy X ib X prr

Max. Anode Current Rate of Rise

Peak Trigger Voltage (Note 7)

Ambient Temperature

Min. Max .
6.0 6.6  Volts AC
40 100  Amperes
3.5 6.0  Volts
20.0 60.0  Amperes
15 Minutes

Vertical Only, Base Down
Flange

4] Pounds
Seated Height: 16 Inches

50.0 Kilovolts
50.0 Kilovolts
3.0 Kilovolts
4000  Amperes
8.0 Amperes DC
125  Amperes AC
400 x 109
10,000  Amps./u Sec.

-55° to +90° c

4-63
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Note 1:

Cathode connected to center of cathode heater.

Note 2:

Reservoir voltage is marked on the base of each 8301. This is the correct voltage for one
typical operating condition but is not the optimum value for all types of operation. This
value may be used initially in new applications and the optimum value may then be ob-
tained by exploring the range of voltage on either side of that marked on the tube. Excess
reservoir voltage will result in a failure of the thyratron to deionize between pulses (con-
tinuous conduction). Insufficient reservoir voltage will result in excess anode dissipation
as indicated by heating of the anode. The anode dissipation must not be permitted to
exceed 2000 watts as measured in the cooling water. A useful formula for this determina~-
tion follows:

P = 264 QW (T - T1)

P = Power in Watts

Qw Flow in Gallons/Minute

T2 -T1 Outlet and Inlet Water Temperatures in Degrees
Kelvin, Respectively

I

The optimum reservoir voltage is the midpoint between these two extremes. In certain appli=-
cations it may be necessary to provide a regulated source to assure operation within the
permissible range of reservoir voltages.

Note 3:

Cooling of the grid and anode is normally required. This may be accomplished by liquid
coolants circulated through the cooling chambers. A minimum flow of 1 gallon per minute of
water is required. The water inlet temperature shall not be less than 5°C, nor the outlet
temperature higher than 95°C.

Note 4:

During the first 25 microseconds after conduction, the peak inverse anode voltage shall not
exceed 10 KV.

Note 5:

A resistance divider of 40 megohms shall be connected between anode and cathode. The
center tap of this divider will be connected to the second or gradient grid of the 8301. It

is recommended that this arrangement be employed whether low voltage operation is required
or not. This divider is a necessity for keyed grid operation.

4-63
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Note 6:

The root mean square anode current shall be computed as the square root of the product
of peak current and the average current.

Note 7:

The pulse produced by the driver circuit shall have the following characteristics when
viewed at the 8301 socket with the tube removed.

A. Amplitude 2000 - 4000 Volts

B. Duration 2 Microseconds (At 70% Points)
C. Time of Rise 0.35 Microseconds (Min.)

D. Impedance 10 = 25 Ohms

The limits of anode time deloy and anode time jitter are based on the minimum trigger.
Using the highest permissible trigger voltage and lowest trigger source impedance
materially reduces these values below the limits specified.

Additional information for specific applications can be obtained from the -

Electron Tube Applications Section
ITT Electron Tube Division

Post Office Box 104

Clifton, New Jersey

ELECTRON TUBE DIVISION

CLIFTON, NEW JERSEY

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION
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ELECTRON TUBE DEPARTMENT B COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY

] TENTAT I VE

CERAMIC HYDROGEN D!ODE

o DESCRIPTION:

THE KU-92 1S A CERAMIC ENVELOPE, INDIRECTLY HEATED, HYDROGEN FILLED DIODE
FOR USE IN HIGH VOLTAGE RECTIFIER AND CLIPPER CIRCUITS. THIS TUBE;EQUIPPED
WITH A HYDROGEN RESERVOIR WILL GIVE EXCELLENT RESULTS UNDER SEVERE ENVIRON-
MENTAL SERVICE,

THE INHERENT IMMUNITY FROM ELECTRICAL SURGE DAMAGE, AND RUGGED PHYSICAL CON-
STRUCTION SUIT THIS DIODE TO COMPACT HIGH POWER RECTIF IERS AND MODULATORS.

ELECTRICAL DATA, GENERAL: NoM.  MIN,  Max.

o HEATER VoLTAGE 5.0 U.7 B3 VoLTs AC
HEATER CURRENT (AT 5.0 voLTs) T:5 9.5 AMPERES
Heater (Note 1)
ReservoiIr VoLTage (NoTe 2) h,7 5.3 VoLTs
RESERVOIR CURRENT AT 5.0 voLTS 1.0 3.0 AMPERES
MiNIMUM HEATING TIME 3 MINUTES
MECHAN ICAL DATA, GENERAL:

* MounTING PosiTion (NoTe 3) ANy

BASE PErR OuTLINE Dwa.
CooLing (NoTe 4) -

o NET WEIGHT 0.6  Pounps
DiIMENS IONS PER OUuTLINE

BAck Swina
MAX IMUM RAT INGS: RECTIFIER CLIPPER DiooE
““"\ PEAK INVERSE ANODE VOLTAGE 15.0 20.0 20.0 KiLovoLTs

PeEAk ANoDE CURRENT 3.0 300 300 AMPERES
AveERAGE ANODE CURRENT 600 200 200 MILLIAMPERES
R.M.S. ANODE CURRENT - 6.0 6.0 AMPERES
ANoDE VOLTAGE DRroP 70 250 250 VoLTts
INITIAL FIRING VoLTAGE (NOTE 5) 100 - - VoiLTts
RECURRENT FIRING VOLTAGE 60 = - VoLTs

/—\ AMBIENT TEMPERATURE - 55 T0 125 pEGREES C

% INDICATES CHANGE FROM DATA SHEET DATED 6-61

10-61
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NoTte 1:
SEE OUTLINE DRAWING FOR CONNECT|IONS.
NoTE 2:

THE OPTIMUM RESERVOIR VOLTAGE FOR RECTIFIER AND PULSE TRANSFORMER BACKSW ING
CLIPPER SERVICE 18 5.0 VOLTS. THIS MAY BE OBTAINED BY DIRECT CONNECTION

TO THE CATHODE HEATER SUPPLY. FOR USE IN CERTAIN TYPES OF INVERSE CLIPPER
SERVICE, A RESERVOIR VOLTAGE SOMEWHAT HIGHER OR LOWER MAY BE REQUIRED.
(Eres 4.0 - 6.0 voLTs)

Note 3:
VERT ICAL POSITION RECOMMENDED BUT NOT REQUIRED.
NoTE L3

AIR BLAST COOLING (5 CFM) 1S RECOMMENDED ABOUT THE BASE AND ANODE FOR OPERA-
TION IN HIGH AMBIENT TEMPERATURE.

NoTe 5:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT OF
THE PRODUCT OF PEAK AND THE AVERAGE CURRENT.

ADDITIONAL INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE

ELECTRON TUuBE APPLICATIONS SECTION
ITT CoOMPONENTS DiIViSION

Post OFFIcE Box U412

CLiFToN, NEw JERSEY

INDICATES CHANGE FROM DATA SHEET DATED 6-61

10-61
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KUTHE

KU-99
ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION HYDROGEN
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY THYRATRON
DESCRIPTION:
THE KU=99 1S A UNIPOTENTIAL CATHODE, THREE ELEMENT HYDROGEN F ILLED THY-
RATRON DESIGNED FOR NETWORK DISCHARGE SERVICE. |IN SUCH SERVICE, IT IS
SUITABLE FOR PRODUCING PULSE OUTPUTS OF 55 KW AT AN AVERAGE POWER LEVEL
OF MORE THAN 65 WATTS,
THE SPECIAL FEATURES OF THE KU=99 INCLUDE THE HIGH PEAK VOLTAGE AND
CURRENT RATINGS, THE COMPACT SIZE, AND A RESERVOIR, CONNECTED INTERNALLY
ACROSS THE FILAMENT, WHICH WILL MAINTAIN THE PRESSURE AT THE DESIRED
VALUE THROUGHOUT THE USEFUL LIFE OF THE TUBE.
ELECTRICAL DATA, GENERAL:
' Nom. MiN. MAX .
HEATER VOLTAGE 6.3 5.9 6.7 VOLTS A.C.
HEATER CurrenT (AT 6.3 VoLTs) 2.2 2.7 AMPERES
MiNIMUM HEATING TIME 3  MiINUTES
MECHAN ICAL DATA, GENERAL:
MounTING PosiTioN ANY
Base Mepium, 4 PIN, Low Loss
PHENOLIC, A 4-9
AnoDE Carp SMALL MeTAL, Cl-1
CoorLing (Note 1)
NET WEIGHT 25 OuNCES
DIMENS 1 ONS SEe OUTLINE

5=-62
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KU-99
HYDROGEN
THYRATRON -2 -
RATINGS:
Max. Peak ANODE VOLTAGE, FORWARD 3.0
Max. PeEAk ANoDE VoLTace, INvErse (NoTte 2) 3.0
MIN. ANODE SuPPLY VOLTAGE 800
MAx. PEAK ANODE CURRENT 35
MAX. AVERAGE ANODE CURRENT 45
MAx. RMS Anooe CurreNT (NoTe 3) 1.25
MAX. EPY X 1B X PRR 0.3 X 109
Max. AnopeE CURRENT RATE OF RISE 750
Peak TR1GGER VoLTAGE (NoTe 4)
MAx. PEAK INVERSE TRIGGER VOLTAGE 200
Max. Anope DeLay Time (NoTe 5) 0.6
Max. AnoDE DeELAY TIME DRIFT 0,15
Max. Tive JiTTer (NoTe 6) 0.02

0.0k4

AMBIENT TEMPERATURE =500 to £900

TYPICAL OPERATION AS PULSE MODULATOR, DC RESONANT CHARG ING:

Peak NETWORK VOLTAGE 3.0
PuLSE REPETITION RATE 2500
PuLse LENGTH 0.5
PuLse ForMiNG NETWORK |MPEDANCE 45,2
TR1GGER VOLTAGE 200
Peak Power Output - (REsiIsTIvE Loap 92% Zn) h7.2
PeEAk ANODE CURRENT 35
AVERAGE ANODE CURRENT LOLl
NoTe 1:

KiLovoLTs
KiLovoLTs
VOoLTS D.C.
AMPERES
MILLIAMPERES
AMPERES A.C.

AMPERES/USECOND

VoLTs

MICROSECOND

MICROSECOND

MICROSECOND
(INniTiaL)
uSecono (EnD oF
LiFE)

CENT.

KiLovoLTs
PuLses/SEcoND
MICROSECOND
OHMS

VoLTs
KiLOWATTS
AMPERES
AMPERES D.C.

COOLING OF THE ANODE LEAD 1S PERMISSIBLE, BUT THERE SHALL BE NO AIR BLAST

DIRECTLY ON THE BULB,

NoTe 2:

THE PEAK INVERSE VOLTAGE SHOULD NOT EXCEED 1.5 KV DURING THE FIRST 25

MICROSECONDS AFTER CONDUCTION,

NoTe 3:

THE ROOT MEAN SQUARE ANODE CURRENT SHALL BE COMPUTED AS THE SQUARE ROOT

OF THE PRODUCT OF THE PEAK CURRENT AND THE AVERAGE CURRENT.,

5-62




KUTHE
KU~-99
’\ HYDROGEN
- § = THYRATRON

NoTe U4:

THE VOLTAGE BETWEEN GRID AND CATHODE TERMINALS OF THE SOCKET WITH THE
TUBE REMOVED SHOULD HAVE THE FOLLOWING CHARACTERISTICS:

A. VOLTAGE 175-250 VoLts

B. DuUrRATION 2 Microseconp (AT T0% PoinTs)
C. SouRCE IMPEDANCE 1500 Oums (MAX.)

D. RATE oF RisE 200 VoLTs/MicroseconD (MIN.)

THE LIMITS OF ANODE TIME DELAY AND ANODE TIME JITTER ARE BASED ON THE
MINIMUM TRIGGERs USING THE HIGHEST PERMISSIBLE TRIGGER VOLTAGE AND
LOWEST TRIGGER SOURCE IMPEDANCE MATERIALLY REDUCES THESE VALUES BELOW
THE LIMITS SPECIFIED,

NoTeE 5:

THE TIME OF ANODE DELAY IS MEASURED BETWEEN THE 26 PERCENT POINT ON THE
RISING PORTION OF THE UNLOADED GRID VOLTAGE PULSE AND THE POINT AT WHICH
EVIDENCE OF ANODE CONDUCTION FIRST APPEARS ON THE LOADED GRID PULSE.

NoTe 63

TIME JITTER 1S MEASURED AT THE 50 PERCENT POINT ON THE ANODE CURRENT
PULSE.

ELECTRON TUBE APPLICATIONS SECTION
ITT CoMPONENTS DiviSiON

PosT OFFiceE Box 412

CLiFToN, New JERSEY

ADDITIONAL [INFORMATION FOR SPECIFIC APPLICATIONS CAN BE OBTAINED FROM THE =

ELECTRON TUBE DEPARTMENT m COMPONENTS DIVISION

INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION, CLIFTON, NEW JERSEY
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F-1087
HYDROGEN
THYRATRON

ELECTRON TUBE DIVISION

_ BOX 100 EASTON, PA. 18043
INTERNATIONAL TELEPHONE AND TELEGRAPH CORPORATION

TENTAT | VE

DESCRIPTION

The F-1087 is the first in a family of new generation hydrogen thyratrons, operating at levels of 100,000

volts or more. The F-1087 is a multigap metal-ceramic hydrogen thyratron capable of switching over 15
megawatts peak power at greater than 25 kilowatts average power at a peak forward voltage o 100,QOO
volts. It is a zero bias unit consisting of six elements designed for operation in oil. The novel it—

erative gradient grid structure of the tube produces favorable anode take-over time and relatively Tow
minimum anode take—over voltage characteristics. Other features of the tube include a planar type oxide
coate? cathode and a titanium hydride reservoir which combine to produce long life with exceptional range
stability.

GENERAL CHARACTERISTICS

Electrical Data Nom, Min. Max.
Cathode Heater Voltage 6.3 5.8 6.8 Volts AC
Cathode Heater Current (at 6.3 volts) 6.0 5«5 ° 6.5 Amperes AC
Reservoir voltage 5.0 2.5 6.8 Volts AC
Reservoir Current (at u.5v) 4.0 6.0 Amperes AC
Cathode and Reservoir Heaters (See Note 1)
Minimum Heating Time 5 Minutes
Mechanical Data
Mounting Position Any
Base (Per oOutline) ] Flange
cooling/Insulation Medium see Note 2
Net weight ) 1 -1/4 Pounds
pDimensions (Per Outline) Seated Height 6.25 Inches
MAXIMUM RATINGS
(see Note 3)
Max. Peak Anode voltage, Forward 100.0  Kilovolts
Min. Anode Supply vollage (Note 5) 5.0 Kilovolts DC
Max. Peak Anode Current 350  Amperes
Max. Average Anode Current 500 Milliamperes
Max. RMS Anode Current (Note 6) 7.0  Amperes AC
Max. epy X ib x prr ) 20 x 109
Max. Anode Current Rate of Rise 2500  A/Microseconds
Peak Trigger voltage See Note 7
Max.. Anode Delay Time (Note 8) 1.0 Microsecond
Max. Anode Delay Time Drift 0.10 Microsecond
Max. Time Jitter (Note 9) 0.005 Microsecond
WARNING: oOperation of this tube may produce x-rays, which constitute a health hazard. Adequate rayproof

shielding must therefore be provided in the equipment.
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F-1087

Note 1:

Note 2:

Note 3:

Note 4:

Note 5:

Note 6:

Note 7:

Note 8:

Note 9:

MAX IMUM RATINGS (Cont'd)

see Qutline Drawing, Figure 1.

For operation above 25KV peak forward voltage the tube should be immersed in regular transformer
insulating oil (Esso 35 or equivalent), Freon or sulfahexaflorine.

Prgvision should be made to cool the insulating medium so that the temperature is less than
50 C.

Absolute values should not normally be allowed to occur simultaneously. For specific applica—
tions, consult the ITT Electron Tube Division, Applications Section.

puring the first 25 usec after conduction, the peak inverse voltage shall not exceed 20KV.

A resistance divider of 40 megohms shall be connected between anode and cathode. The divider

shall be tapped in four equal sections and connected to the tube per Figure 2. It is recommen—
ded that this arrangement be employed whether low voltage operation is required or not. This
divider is a necessity for keyed grid operation.

The root mean square anode current shall be computed as the square root of the product of peak
current and the average current.

The pulse produced by the driver circuit shall have the following characteristics when viewed at
the F-1087 mounting plate with the tube grid disconnected:

A. Amplitude 200-500 Vvolts

B. Duration 2 usec (at 70% Points)
C. Rate of Rise 0.35 usec (Max.)

D. Impedance 50-500 ohms

The limits of anode delay time, delay time drift, and time jitter are based on the minimum

trigger. Using the highest permissible trigger voltage and the lowest trigger source impedance
materially reduces those values below the limits specified.

The time of anode delay is measured between the 26 percent point on the rising portion of the
unloaded grid voltage pulse and the point at which anode conduction begins.

Time jitter is measured at the 50% point on the leading edge of the current pulse.
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