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CONSIDERATIONS INVOLVED IN THE CHOICE AND
USE OF CATHODE-RAY TUBES FOR OSCILLOGRAPHS
AND FOR SPECIAL APPLICATIONS

In choosing a cathode-ray tube for any
particular application, points which should
be considered are type of screen to be
used, operating potentials which can be sup-
plied conveniently or economically, spot
size and intensity required, deflection sen-
sitivity required, and the importance of de-
flection-plate and grid capacitance.

Operating Potentials, Spot Size,
Intensity, Deflection Sensitivity

In most applications, high deflection sen-
sitivity, high intensity, small spot-size, and
minimum operating potentials are desirable.
Since there are several conflicting factors
involved, compromise is usually necessary.
In general, intensity and spot size must be
considered together. With a given tube, the
spot size decreases and brilliance improves
with increasing accelerating voltage, but the
deflection sensitivity decreases. Further-
more, high accelerating voltages are, from
the standpoint of economy and simplicity,
undesirable. The particular application will,
therefore, determine the tube to be used
and the conditions of its operation. Where
maximum intensity and minimum spot size
are most important, high accelerating volt-

RETMA SCREEN

Screens

The screen is the part of the cathode-ray
tube where the energy of the electron beam
is transformed into useful light output. Par-
ticular attention must be given, therefore,
to the proper choice of the screen material
according to the desired application.

Du Mont can supply any phosphor with
any cathode-ray tube. However, the phos-
phors listed as standard with each oscillo-
graph in the Du Mont Instrument Catalog'
are those which have proved themselves
most satisfactory for the instrument in ques-
tion, and which provide the best perfor-
mance over the range of applications for
which that instrument was designed. It is
only in the most unusual circumstances that
a phosphor other than those recommended
for use with the instrument is required.

A brief description of various screen
types and their applications is given in the
following paragraphs.

1See Du Mont Catalog of Cathode-ray Instru-
ments, 10th Edition.

ages are indicated. Where maximum deflec-
tion sensitivity is the most important re-
quirement, lower accelerating potentials
should be used. For applications where max-
imum deflection sensitivity and maximum
brilliance are required, intensifier-type cath-
ode-ray tubes should be used, since a high
final accelerating potential can be used with
a minimum of effect on the deflection sensi-
tivity. ‘The intensifier-type cathode-ray
tube also simplifies the power supply prob-
blem for a given overall accelerating poten-
tial by reducing the maximum voltage for
which the power supply must be insulated
from ground.

Deflection-plate Capacitances

For applications where high-frequency po-
tentials are supplied to the deflection plates,
minimum deflection-plate lead lengths and
capacitances are essential. For such appli-
cations, special high-frequency cathode-ray
tubes are made in which the leads are
brought from the deflection plates directly
to terminal caps on the neck of the cath-
ode-ray tube opposite the plates. In this
way the total effective capacitance between
two plates of a deflection-plate pair can be
lowered to one or two uuf.

PHOSPHORS

Common Oscillographic Phosphors

While many of the RETMA phosphors
were developed specifically for oscillo-
graphic applications, only five of them are
currently in general use: the P1, P2, PS5,
P7, and P11. Other RETMA phosphors
either find little application in oscillo-
graphy, or, like the Type P3, have been
made obsolete by more recent develop-
ments.

The P15 and P19 phosphors are not
found in general oscillographic work. How-
ever, with the possibility that they will
find broader application in the future, a
description of them here is not out of
place.

Type P1

The P1 phosphor is probably the most
commonly used for general-purpose oscil-
lography, where the usual application is the
visual observation of repetitive phenomena.
The P1 is an efficient screen material,
producing a relatively brilliant green trace
at low accelerating potentials. The spectral

1
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distribution of the light output of the Pl
screen lies in the region of maximum sensi-
tivity of the human eye. Thus good con-
trast may be obtained, even under unfav-
orable conditions of ambient light. The P1
screen is also relatively efficient for photo-
graphic recording. Satisfactory oscillograms
may be obtained of repetitive or transient
phenomena, when there is no need for mov-
ing-film photography.

Type P2

The P2 phosphor is the most versatile
screen material available for oscillographs
operating with an accelerating potential of
4000 volts or more. The P2 is a dual-pur-
pose screen, having a blue-green fluores-
cence of short persistence and a yellow-
green phosphorescence of long persistence.
The blue component has high photographic
efficiency; and persistence of this compo-
nent is sufficiently short that in almost all
instances, it may be used satisfactorily for
continuous-motion recording.

The persistence of the yellow compo-
nent is, on the other hand, sufficiently long
that visual observation of single transients
and repetitive phenomena of low rates is
possible. In most photographic applications,
the yellow component serves to increase
the photographic-writing-rate capabilities of
the instrument. In continuous-motion re-
cording, where the long-persistence phos-
phorescence would cause blurring, the yel-
low component may be eliminated by the
use of a standard blue filter, such as the
Du Mont Type 2560-E Color Filter. How-
ever, the P2 will not offer as satisfactory
performance in continuous-motion-recording
applications as a short-persistence phosphor.
In cases where it is desired, the blue
“flash” may be removed from the yellow
component by means of a yellow filter, such
as the Du Mont Type 2560-F. This prac-
tice is advantageous when visual observa-
tion of this screen over protracted periods
is necessary.

When used at higher accelerating po-
tentials, the P2 screen offers characteristics
not unlike those of the P1 phosphor. This
similarity between the P1 and P2 screens
may be greatly increased by the use of a
standard green filter such as the Du Mont
Type 2560-D.

Type P5

The P5 phosphor produces a blue trace
of very short persistence and high photo-
graphic efficiency. While the persistence of
the P5 is somewhat shorter than that of
the P11 screen, the efficiency of the PS5
phosphor is lower. Thus the P5 screen is

4

recommended only for those few applica-
tions where the shorter persistence is abso-
lutely necessary. In practice, the chief oscil-
lographic application requiring this shorter
persistence is the continuous-motion record-
ing of signals containing frequency compo-
nents above approximately 200 kc.

Type P7

The P7 screen, like the P2, is a dual-
purpose one, producing a short-persistence
blue fluorescence and a long-persistence
yellow phosphorescence. As in the case of
the P2 phosphor, either component may
be eliminated by means of filtering. The
Du Mont Types 2560-E and 2560-F {ll-
ters are recommended. The P7 serves over
a broad range of oscillographic applica-
tions, including visual observation, as well
as photographic recording, of recurrent or
transient phenomena. The P7 is more effi-
cient than the P2 at accelerating potentials
of less than 5000 volts and so is used pri-
marily with instruments of low or medium
accelerating potentials.

Type P11

The P11 phosphor produces a blue trace
of high photographic efficiency. Its per-
sistence is sufficiently short for the great
majority of recording applications, and ex-
cept for the very few applications where
the slightly shorter persistence of the PS5
is required, the P11 is recommended as
the most practical short-persistence screen
for general-purpose oscillography.

Type P15

The P15 screen is one of the shortest
persistence phosphors presently available.
It produces a light-blue-green trace at
higher accelerating potentials, and tends
to become somewhat more yellow as the
accelerating potential is decreased. The
P 15 has a decay time' of less than 1.5
microseconds under normal operating con-
ditions. Decay times of less than one
microsecond are possible under special op-
erating conditions. The P15 phosphor is
used primarily in the scanning generator
of flying-spot scanners, although there are
a few oscillographic applications where the
very short persistence of the P15 screen
may be required. Chief among these appli-
cations is high-resolution, high-frequency
continuous-motion recording. The P15
screen phosphor is not generally recom-
mended for use at lower accelerating po-
tentials.

1Decay time is defined in this instance as the
time required for the light output to drop to

30% of its initial value.



Type P19

The P19 screen is a long-persistence
screen having an orange fluorescence and
phosphorescence. Under normal circum-
stances the P19 is backed by an evaporated
film of metal to improve light output and
to retard deactivation of the screen mater-
ial by the electron beam. The P19 is par-
ticularly well suited for night radar appli-
cations.

Grid-drive Characteristics

Due to unavoidable manufacturing toler-
ances, large variations occur in the grid-
voltage versus screen-current’ characteris-
tics or the grid voltage versus light output
characteristics of individual cathode-ray
tubes of the same type. Average character-
istics, plotted in the usual way as in Figure
1, are therefore of little help to equipment
designers. A somewhat different method of
approach has been found more satisfactory
for cathode-ray tubes.

The designer of cathode-ray tube equip-
ment is interested primarily in two charac-
teristics insofar as the grid (control elec-
trode) is concerned. First, he must know
the cutoff bias limits in order that he may
provide a sufficient range of negative d-c
grid bias to cut the tube off (extinguish the
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Figure 1. Typical grid-voltage vs. screen-

current characteristics for three differ-
ent tubes of the same tube type

beam and spot) in all cases. Secondly, he
is interested in the variation of screen cur-
rent or brightness as the grid is made more
positive with respect to the cutoff voltage’.
In general, the modulating signal is a-c
and is superimposed on the d-c grid vol-
tage, so that the absolute value of grid
voltage for a given brightness is not so im-
portant as the voltage above cutoff; the
designer must know how much modulation
signal (above cutoff) he needs to provide
in order to produce the required screen cur-
rent or brightness. This voltage above cut-
off has become known as Grid Drive, and
the characteristic of Grid Drive versus
screen current or light output has become
known as the Grid Drive Characteristic.

If Grid Drive is plotted against screen
current for a large number of tubes, it is
found that most of the tubes give approx-
imately straight lines, at least over the part
of the curve which is of interest. In tubes
in which only a small part of the total cath-
ode current is utilized, which includes most
electrostatic deflection tubes, this curve has
a slope of approximately 2, indicating an
exponential of the form I = KE,’, for the
grid drive versus screen current character-
istic. Furthermore, on such tubes, the grid
drive characteristic curves do not vary ap-
preciably with cutoff bias. It is therefore
possible to represent the average grid drive
characteristic of an electrostatic deflection
tube by a straight-line curve on log paper
such as shown in Figure 2. To provide for
manufacturing variations, a minimum curve
can be drawn below the average curve.

The equipment designers approach then
resolves into the following: (1) provide
sufficient negative d-c bias at the intensity
control to cut off the tube having the maxi-
mum cutoff bias permitted by the tube
specifications; and (2) if grid modulation
is used, provide sufficient grid-modulation
voltage (grid drive) to drive the tube to
the desired screen current or brightness.

Of course, each tube has a specified
brightness, or beam-current rating, (speci-
fied for a given operating condition) and
the equipment designer cannot depend upon
the tube providing more than the specified
value. The tube characteristic sheet also
specifies the grid drive which must be pro-
vided in the equipment for the specified

ICurrent in the electron beam
fluorescent screen.

reaching the

2Note that this does not mean that the grid
is made positive, but only less negative.



screen current or light output. Thus, the
answer is given immediately for the design-
er who is operating the tube under the con-
ditions for which the light output or screen
current is specified, and who wants to ob-
tain the full, rated screen current or light
output. He must be careful, however, to
take precautions against the grid being driv-
en positive with respect to the cathode.

For most magnetic deflection tubes, the
grid drive characteristics differ from those
of electrostatic tubes in that they wvary ap-
preciably with the cutoff bias of the par-
ticular tube as shown in Figure 3. However,
this fact in no way precludes the tube man-
ufacturer from specifying a maximum grid
drive for the rated screen current, and the
equipment designer proceeds exactly as for
the electrostatic tube.
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Figure 2. Average grid-drive characteristic

for a typical electrostatic cathode-ray
tube
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Operating Notes

Cathode-ray tube power supplies must
usually provide between 1000 and 5000
volts d-c at from one to three milliamperes.
In oscillographic applications, usual prac-
tice is to operate the accelerating electrode
(second anode) at ground potential, in
order that the deflection plates may be
substantially at ground potential and thus
facilitate their coupling to deflecting-signal
circuits and reduce the hazard in making
connections directly to the deflection plates.
When this method of operation is used, it
is necessary to insulate the transformer
winding supplying heater power to the cath-
ode-ray tube for the full accelerating vol-
tage, since the heater and cathode are op-
erated at a negative potential with respect
to ground equal to this voltage.
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Figure 3. Average grid-drive characteris-

tics for typical magnetic cathode-ray
tubes



A voltage divider is ordinarily used to
provide the required voltages for the con-
trol electrode (grid) and focusing electrode
(first anode). The negative voltage is pro-
vided by a rheostat or potentiometer at
the negative end of the voltage divider,
and sufficient range should be provided to
permit variation of grid bias from zero
to a value at least equal to the maximum
cut-off voltage for the tube at the acceler-
ating voltage at which it is to be operated.
The focusing voltage potentiometer should
be capable of providing a range of voltage
to the focusing electrode corresponding to
the range over which the voltage required
for focus is permitted to vary by the speci-
fication for the particular tube type in-
volved.

In order to reduce defocusing of the spot
to a minimum, positioning and signal volt-
ages should be balanced whenever possible;
that is, equal positive and negative volt-
ages should be applied to the two plates of
a deflection-plate pair.

The intensifier should ordinarily be oper-
ated at a potential 309% to 100% of the ac-
celerating electrode potential. When lower

values of intensifier voltage are to be used,
the intensifier can be connected to a 300- or
400-volt plate supply if such a supply is
readily available. If a higher intensifier po-
tential is desired, a separate rectifier, oper-
ating from the same high-voltage transfor-
mer winding as the accelerating voltage sup-
ply, with heater winding and a simple re-
sistance-capacitance filter, are easily pro-
vided.

In a transformer designed for operating
cathode-ray tube circuits, both the heater
winding of the cathode-ray tube and the
primary winding should be completely sur-
rounded with grounded electrostatic shields.
These shields are necessary to prevent elec-
trostatic coupling to the heater winding
which might cause intensity modulation of
the cathode-ray beam, and to prevent elec-
trostatic coupling from the high voltage
winding to the power-line. It is advisable
to ground the chassis of cathode-ray equip-
ment to prevent any possibility of the chas-
sis attaining a high potential with respect
to ground. The potentials at which cathode-
ray tubes operate are dangerous, and pre-
caution should be taken to prevent contact
with them.

CATHODE-RAY TUBE WALL CHARTS

For the convenience of its customers, the Industrial Tube Sales De-
partment has prepared two wall charts, one listing the complete line of
RETMA tubes offered by Du Mont, and the other listing typical Special
Cathode-ray Tubes. Complete mechanical and electrical specifications, and
other pertinent information are set forth.

These charts are available free of charge by requesting them from the
Industrial Tube Sales Department, 2 Main Avenue, Passaic, New Jersey,

on your company letterhead.



DU MONT

SCREEN
CHARACTERISTICS



DU MONT P1 SCREEN CHARACTERISTICS

General Description

Medium-persistence green screen of high  visual oscillographic and indicating applica-
visual efficiency, suited for general-purpose tions.
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DU MONT P1 SCREEN CHARACTERISTICS (Cont'd)
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Typical High Voltage Visual Screen Efficiency
Phosphor P1, Aluminized Screen

DU MONT P2 SCREEN CHARACTERISTICS

General Description

Long-persistence screen with a short per-
sistence blue-green fluorescent characteristic,
and a very long yellow-green phosphores-
cence, suited for applications requiring long
persistence at high writing rates (short in-
terval excitation).

Because the ratio of fluorescent to phos-
phorescent light is very high, the P2 screen
may also be used for visual observation and
photography in applications where it is de-
sirable to have the characteristics of a short
persistence screen. By the use of a suitable
filter the fluorescent light only may be se-
lected.
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DU MONT P2 SCREEN CHARACTERISTICS (Cont’d)
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DU MONT P7 SCREEN CHARACTERISTICS

General Description

Long-persistence screen with blue fluores-
cence and yellow phosphorescence, suited
for applications requiring long persistence at
slow and intermediate writing rates, for ap-
plications where it is desirable to filter out
the initial “flash,” and for applications
where high build-up of phosphorescent in-
tensity as a result of repeated excitation is
desired.

The P7 screen is also well suited for dual-
purpose equipment where it is desirable to
have available the characteristics of a long
persistence screen and a short persistence
screen in the same tube. By the use of suit-
able filters either the short persistent blue
light, or the long persistent yellow light
may be selected.

METHOD OF SPECIFYING DATA

Light Output

P7 light output is measured one second
after the application of one or more 200
line rasters applied at one second intervals

and at Q =— 20 millimicrocoulombs/cm?®
where
I, ¥t
Q= (In = microamps to screen, t =
A
total excitation time in seconds — 1/60 sec-

ond, A — area of raster in cm®). The light
output generally used for indicating tube

12

quality is the light output from a standard
screen area of 7.1 x 7.1 cm, one second after
the fifth raster application. This value is
known as Cb; and is expressed in units of
the logarithmic centibel* scale, with refer-
ence to the light output from a standard P7
light source prepared by the M.L.T. Radia-
tion Laboratory.

L1 L1
* Cb = 100 logiw» — where —
L2 L2

— ratio of

light output.



10,000

Build-up Ratio Flash Ratio

The build-up ratio is the ratio of the
light output measured one second after a
pulse following the initial pulse, to the light
output measured one second after the initial
pulse. (Note: The word “pulse” as used

Flash ratio is the ratio of the initial
“flash” light output to the Cb; light output.
It is usually expressed as the difference Cb,
—Cbs in centibels.

here refers to application of the 200 line The flash light output (Cb:) is the calcu-
test raster for 1/60 second.) lated Cb level which, if maintained constant
Usually the ratio G;. is used, where Gs.  for one tenth second, would integrate to give

is the ratio of light output one second after the same value as the integration of the
the fifth pulse to the light output one sec- light output one second following and in-
ond after the initial pulse. cluding the initial excitation pulse.
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Persistence Characteristic of P7 Screen

Excitation by a single 200 line raster in 1/60
of a second, and persistence characteristic after
excitation by a large number of 200 line rasters
applied 1 second apart.
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Persistence Characteristic of Phosphor P7

DU MONT P11 SCREEN CHARACTERISTICS

General Description

A short-persistence blue screen material
of very high photographic efficiency, suited
for photography where the extremely short
persistence of the P5 screen is not required.

14

Representative Spectral Characteristie

Stationary spot excitation. The short wave
length peak is representative of the blue fluores-
cence. The long wave length peak is representative
of the yellow phosphorescence. The curve with fil-
ter is for the Wratten #15 filter which is recom-
mended for filtering out the blue “flash” of the
screem.
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RELATIVE RADIANY ENERGY

DU MONT P11 SCREEN CHARACTERISTICS (Cont’'d)

T T T
1 0 ] i
u I T
5
:
: ]
Y [
1l ¥ !
i T
b1 +
! 5
% a8 by
I g "
I \ s -
EE
3
s /
3
I - B /
1} 5
T i H
1 : g
1 ! H
1 : T [
0 z 2 1
i &
\ g | o
i T ]
19 . =
1 v Bl AS MEASURED WITH A 2"X2" RASTER
USING A TYPE 3 PHOTRONIC CELL
£ EYE_CORRECTION, CAL|
i BRATED N FOOT CANDLES 'OF JLLUMI-[[ |
1Y - NATION FROM A LIGH {{
HAVING A COLOR TEMPERATURE OF .|
2700° K -
]
y
2
3000 4000 5000 6000 7000 € [+ 12
WAVELENGTH — ANGSTROMS ACCELERATING POTENTIAL, KILOYOLTS
Spectral-Energy Emission Characteristic of Typical Screen Efficiency Phosphor P11 Screen
Phosphor P11
T
T
24
u 22 Vi
[
0 20 £
20,4 T
| I
5 9 1 3 L] 7 mas
é | g
S s B 18
H H
3 vi d 3
Y 5 /)
% T § 4
. y ¥
2 s &2 i
S S
£ £ /.
H Eas H H
5 z 10
g g y,
¢ H
3 i H 2 I !
4 AS MEASURED ON A 5XPUIA WITH A 2'x2" [ | s —H
A TYPE 3 PHOTRONIC GELL | ] |+ 1] AS MEASURED ON A SXPIIB WITH A 2"x2" |]
WITHOUT EYE CORRECTION, CALIBRATED || | 7 } L1 L|RASTER USING A TYPE 3 PHOTRONIC CELL |
IN FOOT IDLES OF ILLUMINATION FROM || ] {1 L L | WITHOUT EYE CORRECTION, CALISRATED |
A LIGHT SOURCE HAVING A COLOR TEM- || | € N FOOT CANDLES OF ILLUMINATION FHOM
r1 11111 PERATURE OF 2700°K i A LIGHT SOURCE HAVING A COLOR
= = TEMPERATURE OF 2700°K

() 4 ] 6 20 24 4 ] 12 18 20 28

ACCELERATING POTENTIAL, KILOVOLTS ACCELERATING POTENTIAL, KILOVOLTS

Typical High Voltage Screen Efficiency Typical High Voltage Screen Efficiency
Phosphor P11, Aluminized Phosphor P11



DU MONT P19 SCREEN CHARACTERISTICS

General Description

Very long-persistence orange screen, suit-
ed for the same applications, broadly speak-
ing, as the P7 screen. However, the P19
screen has a considerably longer persistence
than the P7 screen and no initial “flash.”

The screen material of the P19 screen is
magnesium fluoride, in contrast to the usual
sulfide or silicate phosphors, such as the P7
or P1 screens. Magnesium fluoride is much
more susceptible to burning than the usual
screen materials. To prevent burning the
highest possible accelerating potential and
the minimum beam current should be em-

SPECTRAL~ ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR P18
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DU MONT

INDUSTRIAL
CATHODE-RAY TUBES

Note: In the Cathode-ray Tube Section the following terms are em-
ployed interchangeably:

1. “Anode No. 3” and “Post-accelerator”

2. “Anode” (electromagnetic tubes), “Anode No. 2”, and “Acceler-
ator”

3. “Anode No. 1” and “Focusing”




SABP- CATHODE-RAY TUBE

The Du Mont Type 3ABP- is a flat-faced elec-
trostatically focused and deflected cathode-ray tube
containing two separate electron-guns. Each elec-
tron beam 1is independent of the other except
for the accelerator, heater and cathode connec-
tions. For high brightness with maximum de-
flection sensitivity, post-acceleration is utilized.
The Type 3ABP- is one of the line of Du Mont
tight-tolerance cathode-ray tubes.

The Type 3ABP- is used in applications re-
quiring a two-beam presentation with high de-
flection sensitivity and good tracking accuracy on
a short three-inch cathode-ray tube.

Deflection electrodes are designed for excellent
deflection and tracking accuracy and are electro-
statically shielded from each other to prevent in-
teraction.

Both electron-guns employ a design requiring
essentially zero focusing anode current.

All connections except for the accelerator and
post-accelerator are brought out to the base pins to
simplify the problem of connection. For insulation,
the accelerator and post-accelerator connections
are bulb terminals.

GENERAL CHARACTERISTICS (Note 1)

Electrical

Heater Voltage 6.3 Volts
Heater Current (Both Units) 1.2+109% Ampere
Focusing Method .....cccoiiiiiiiiiiiniiiiiiec e Electrostatic

Deflecting Method Electrostatic

Phosphor No. 1 No. 2 No. 7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence _ Green Yellow
Persistence Medium Long Long Short

Direct Interelectrode Capacitances Min. Max.
Cathodes to all other electrodes 4.8 7.2 uuf
Grid No. 1 to all other electrodes 3.7 5.5 uuf
D1 to D2 1.7 2.6 uuf
D3 to D4 1.7 2.6 uuf
D1 to all other electrodes except D2 5.6 8.4 puf
D2 to all other electrodes except D1 5.6 8.4 upf
D3 to all other electrodes except D4 4.9 7.3 wuuf
D4 to all other electrodes except D3 4.9 7.3 puf

Mechanical

Overall Length .ot e e e e s e 1034+14 Inches

Greatest Diameter of Bulb ... 3+1/16 Inches
Minimum Useful Screen Diameter «... 2.62 Inches

Bulb Contacts (Recessed Small Ball Caps) J1-22
Base (Medium shell diheptal, 14 Pin) .......ccoooiiiiiiiiiiiiniiiiieeeinnans .. BR14-38
BaSINE  .eiiiiiiiiiii it e e bbbt s ereree s e naen e e e sets e e s e ntreas 14T
Base Alignment

D3D4 trace aligns with Pin No. 5 and Tube Axi$ .....cccoccveeevrnvveverrerrnnennnn. +10 Degrees

18



Positive voltage on D1 detlects beam approximately towards Pin No. 1
Positive voltage on D3 deflects beam approximately towards Pin No. 12
Bulb Contact Aligment
J1-22 contacts align with D34 trace ........cccoovciimiirereniiincnireecce e +10 Degrees
J1-22 contacts on same side as Pin No. 5
Trace Aligment

Angle between D1D2 and D3D4 traces .........cocccceerevemeieeniiiininnineeeneseecinnnnnes 90+1 Degree

Corresponding traces of each gun align with each other ....................... Within 1 Degree
MAXIMUM RATINGS

Post-Accelerator VOILAZEe .......ocooiiiiiiiiiiieiicicreecrereiiicreren e sannananene s 6,000 Max. Volts D-C

Accelerator Voltage (Note 2)
Ratio Post-Accelerator Voltage to
Accelerator Voltage (INOte 3) .ot aee 3 Max.
Focusing VOMAZE ..oocoiiiiiniiiiiiiiiiee ettt 1,000 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias Value 200 Max. Volts D-C
Positive Peak Value ... 0 Max. Volts D-C
Positive Bias Valle ..ot e et eeeiieene 0 Max. Volts

2,000 Max. Volts D-C

Peak Voltage between Accelerator and any
Deflection EIectrode ......ccoeoiiiiiiiiiiiiiiiieieeeeeieeecrnrere e e e e e e eetncereaeeeae e nnnnns 550 Max. Volts
TYPICAL OPERATING CONDITIONS
For Post-Accelerator Voltage of ..o 4,000 Volts D-C

For Accelerator Voltage of ..o 2,000 Volts D-C
Focusing Voltage .................. .. 380 to 580 Volts D-C
Grid No. 1 Voltage (Note 4) .........c.ccoeeeee —45 to —75 Volts D-C

Modulation Factor (Note 5) ......ccccrvervmiviicnannne ... 40 Max. Volts D-C
Line Width “A” (Note 6) . .. .. . .018 Max. Inches

P1 Light OQutput (INOte 6)  .ccooriereiiiieiiiiiiceie st es it s siaseceas e 20 Ft. L. Min.
Deflection Factors:

D1 and D2 164 to 198 Volts DC/Inch

D3 and D4 148 to 181 Volts DC/Inch
Deflection Factor Uniformity (Note 7) .....ocoooiiiiiiieeiniininiiiiiecrceine e 215 % Maximum
Tracking Error (INOte 8) ....cccoiiiiiriiiiiiiiiiiiiiii sttt 2%
Pattern Distortion @ 75% of Minimum

Useful Screen Diameter (Note O) ... ... 2% Max.
Interaction Factor (Note 11) .. ... ... ... ... .000012 Max. Inches/Volt
Spot Position (Undeflected, Focused) (Note 12) ... Within a 14 Inch Radius Circle

CIRCUIT DESIGN VALUES

Focusing Voltage ............................. 190 to 290 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any operating condition ...................... —50 to +10 Microamperes
Grid No. 1 Voltage (Note 4) ... —22.5 to —37.5 Volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit ResiStance ...................ccocooiiiiiiiiiiiiiiiiiiiee, 1.5 Max. Megohms

Deflection Factors:
Post-Accelerator Voltage — Accelerator Voltage
D1 and D2 63 to 77 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 59.5 to 72.5 Volts D-C/Inch/KV of Accelerator Voltage

Resistance in any Deflecting-Electrode Circuit (Note 13) ........cocvvveeeern 5.0 Max. Megohms
NOTES
1. Values are for each unit unless otherwise stated.
2. Accelerator power input (avg.) should be limited to 6 watts.
3. 'This tube is designed for optimum performance when operating at an Eb3/Eb2 ratio

of 2.0. Operation at other ratios of Eb3/Eb2 may result in increased deflection (non)
uniformity, pattern distortion and tracking error.

For visual extinction of the focused undeflected spot.

The increase in Grid No. 1 voltage from cut-off to produce an Ib3 of 25 tADC.
Measured in accordance with MIL-E-1 specifications using an Ib3 of 25 uADC.
The deflection factor (For both D1D2 and D3D4 plate pairs, separately) for deflec-
tions of less than 759% of the useful scan will not differ from the deflection factor
for a deflection of 25% of the useful scan by more than the indicated value.

Nk
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10.

11.

12.
13.
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The positions of the spot of each beam, when deflected from the center by applied
voltages proportional to the deflection factor will not deviate from each other by
more than the indicated percentage of the deflection.

The edges of a raster pattern, whose mean dimensions are the indicated percentage
of useful screen diameter, shall not deviate from the mean dimension rectangle by
more than the specified amount.

Deflection accuracy may be obtained by combining angle between traces, deflection
factor uniformity and pattern distortion characteristics. In general, for deflections less
than those indicated the accuracy will improve.

The defiection of one beam when balanced DC Voltages are applied to the deflection
electrodes of the other beam will not be greater than the indicated value.

Centered with respect to the tube face and with the tube shielded.

Deflection electrode circuit resistance should be equal.
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AVERAGE CHARACTERISTICS
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TYPE 3ABP-

[+—3"16 DIA— FLAT FACE
2.62—= /
MIN. SCREEN 4/
POST
ACCELERATOR
JI-22 RECESSED
SMALL BALL
~ACCELERATOR BOTTOM VIEW 14T
UNIT A UNIT B
PINNO. ELEMENT PIN NO. ELEMENT
| HEATER 8 DEFLECTOR 4
2 GRID NO.I S DEFLECTOR 3
3 FOCUSING 10 DEFLECTOR 2
ELECTRODE Il DEFLECTOR |
DEFLECTOR | 12 FOCUSING
DEFLECTOR 2 ELECTRODE

DEFLECTOR 3 13 GRID NO.I
DEFLECTOR 4 14 HEATER &

\ CATHODE

NOTE: I.PIN NOS. | AND |14,
HEATER AND CATHODE ARE
COMMON TO BOTH UNITS.
2, THE BULB SHALL BE A J24-XI
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o
Djw
"
.
~ood

AN

+D4 MEDIUM SHELL
14 PIN DIHEPTAL
BASE (BI4-38)

BOTTOM VIEW
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TYPE 3ACP-A CATHODE-RAY TUBES

The Du Mont Type 3ACP-A is a flat face,
single beam, electrostatic deflection and focus
Cathode-ray Tube. A combination of post-ac-
celeration and a very efficient gun design results
in high light output, high deflection sensitivity
and small spot size. The deflection structure is
designed so as to improve the deflection ac-
curacy and is electrostatically shielded where
possible in order to minimize interaction. The
electron gun is so designed as to require no ap-
preciable focus electrode current. The electrode
connections are arranged to give maximum insula-
tion yet retain simplicity of connection. The
3ACP-A is one of the line of Du Mont tight-
tolerance cathode-ray tubes.

GENERAL CHARACTERISTICS

Electrical Data

Focusing Method .............. ... .. Cveiiiiiii.......... Electrostatic
Deflecting Method ................... TR Electrostatic
Direct Interelectrode Capacitances - Maximum

Cathode to all ... 4.2 uuf

Grid No. 1 to all | . 5.5 uuf

D1 to 2.1 puf

D3 to 1.5 ppf

D1 to .. 5.8 puf

D2 to . 5.8 upuf

D3 to . 4.5 puf

D4 to 4.5 puf
Optical Data
Phosphor Number 1 2 7 11

Fluorescent Color Green Green Blue Blue

Phosphorescent Color Green Yellow

Persistence Medium Long Long Short
Mechanical Data
Overall Length ... 10 £ 3/16 Inches
Greatest Diameter of Bulb ............. TR IR 3 * 1/16 Inches
Minimum Useful Screen Diameter T ORI 2.68 Inches
Bulb NUMDEr o J24-V1
Bulb Contact — Recessed Small Ball Cap O RTTR e J1-22
Base — Medium Shell Diheptal, 12 Pin ...... ... B12-37
Basing ... 14
Base Alignment

D1D2 trace aligns with Pin No. 5 and tube axis ................... 0 £ 10 Degrees

Positive voltage on D1 deflects beam
approximately toward Base Pin No. 5
Positive voltage on D3 deflects beam
approximately toward Base Pin No. 2
Bulb Contact Alignment
J1-22 contact aligns with D1D2 trace ... .. 0 % 10 Degrees
J1-22 contact on same side as Pin No. 5
Trace Alignment
Angle between D3D4 and DI1D2 traces ...................c...cc.o.... ... 90 = 1 Degrees
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MAXIMUM RATINGS (Design Center Value)

Heater VOItage ... 6.3 Volts
Heater Current at 6.3 Volts ... ... 0.6 = 10% Ampere
Post-Accelerator Voltage ... ... 6000 Max. Volts D-C
Accelerator Voltage ... 2000 Max. Volts D-C
Ratio Post-Accelerator Voltage to Accelerator Voltage (Note 1) ... 3.0
Accelerator Input (AvVg.) ... ... 6.0 Max. Watts
Focusing Electrode Voltage ... 1500 Max. Volts D-C
Grid No. 1 Voltage

Negative Bias Value ... .. 200 Max. Volts D-C

Positive Bias Value ... ... 0 Max. Volts D-C

Positive Peak Value ... 0 Max. Volts
Peak Heater-Cathode Voltage

Heater negative with respect to cathode ............................................ 180 Max. Volts

Heater positive with respect to cathode ...................................c........ 180 Max. Volts
Peak Voltage between Accelerator and any Deflection Electrode ............. 550 Max. Volts

TYPICAL OPERATING CONDITIONS

Post-Accelerator Voltage ... 4000 Volts
Accelerator Voltage ... 2000 Volts

. 390 to 550 Volts

Focusing Electrode Voltage ... .
—45 to —75 Volts

Grid No. 1 Voltage (Note 2) ...

Anode No. 3 Current (Note 3) ..., 500 Min. utADC
Cathode Current (Note 4) 125 Max. xADC
Cathode Current (Note 5) ... 600 Max. ptADC
Deflection Factors:

D1 and D2 175 to 205 Volts D-C per Inch

D3 and D4 ... 138 to 158 Volts D-C per Inch
Deflection Factor Uniformity (Note 6) ... 2% Max.
Pattern Distortion (INOte 7) ... 2% Max.
Modulation (Note 8) ............ .. 21 Max. Volts D-C

. 45 Max. Volts D-C

Modulation (Note 9) ... .
. 0.016 Max. Inches

Line Width “A” (Note 10)

Line Width “A” (Note 9) ... ... ... 0.028 Max. Inches
Light Output (Note 11)
P L 80 Foot Lamberts Min.
Pl 35 Foot Lamberts Min.
Focusing Electrode Current for any operating condition ... —15 to +5 pA
Spot Position (focused and undeflected) (Note 12) ... within a 3/16 Inch radius circle
For Accelerator Voltage not shown in the preceding table, the following can be used as
a guide:
Focusing Electrode Voltage ..................................... 19.5% to 27.5% of Accelerator Volts
Grid No. 1 Voltage ............................ciccveeien. ... 2.29% to 3.89% of Accelerator Volts
Ratio Post-Accelerator to Accelerator Voltage ... 1.0
Dland D2 ... 71 to 81.5 Volts D-C per Inch per Kilovolt of Accelerator
D3 and D4 ... 55 to 63.5 Volts D-C per Inch per Kilovolt of Accelerator
Ratio Post-Accelerator to Accelerator Voltage ... 2.0
Dland D2 ....................... 87.5 to 102.5 Volts D-C per Inch per Kilovolt of Accelerator
D3 and D4 ... 69 to 79 Volts D-C per Inch per Kilovolt of Accelerator
MAXIMUM CIRCUIT VALUES
Grid No. 1 Circuit Resistance ...l 1.5 Max. Megohms
Resistance in any Deflecting Electrode Circuit (Note 13) ... 1.0 Max. Megohms
NOTES

1. This tube is designed for optimum performance when operating at an Eb3/Eb2
ratio of 2.0. Operation at other ratios of Eb3/Eb2 may result in changes in deflection
uniformity and pattern distortion.

2. Visual extinction of undeflected focused spot.

3. For Ecl = 0 VDC.

4. For an Ib3 of 50 tADC.

5. For an Ib3 of 200 uADC.

6. As per MIL-E-1B specifications.

7. All portions of a raster pattern, adjusted so its widest points just touch the sides of
a 1.938 inch square, will fall within the area bounded by the 1.938 inch square and
an inscribed 1.862 inch square.

8. For an Ib3 of 25 nADC measured in accordance with MIL-E-1 specifications.

9. For an Ib3 of 200 uADC measured in accordance with MIL-E-1 specifications.
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10.
11.

12.
13.
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For an Ib3 of 50 uADC measured in accordance with MIL-E-1 specifications.

For an Ib3 of 100 uADC measured in accordance with MIL-E-1 specifications using
a raster size of 173 x 173 inches. The P11 phosphor is measured with a photronic
cell without eye correction.

Centered with respect to the tube face and with the tube shielded. Connect free
deflecting electrodes to accelerator.

It is recommended that the deflecting-electrode circuit resistance be approximately
equal. Higher resistance values up to five megohms may be used for low beam
current operation.
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AVERAGE CHARACTERISTICS
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TYPE 3ADP- CATHODE-RAY-TUBES

The Du Mont Type 3ADP- is a 3 inch, flat face,
single beam, electrostatic deflection and focus
Cathode-ray Tube of compact design. Post-ac-
celeration coupled with restricted deflection area
provides high light output, very high deflection
sensitivity, and small spot size. The electron gun
is so designed as to require no appreciable focus
electrode current. The deflector and anode leads
are brought out directly through the bulb wall in
order to provide maximum insulation while mini-
mizing lead inductance and capacitance. The
3ADP- is one of the line of Du Mont Tight-
tolerance Cathode-ray Tubes.

GENERAL CHARACTERISTICS

Electrical Data

Focusing Method . Electrostatic

Deflecting Method Electrostatic

Direct Interelectrode Capacitances Min. Max.
Cathode to all ... 3.0 4.5 upf
Grid No. 1 to all .55 7.2 uuf
DI to D2 ... 1.4 2.0 nuf
D3 to D4 ... .., 0.9 1.5 uuf
D1 to all ..3.6 4.6 nuf
D2 to all .3.6 4.6 puf
D3 to all ... 2.7 3.6 puf
D4 to all ... 2.7 3.6 uuf

Optical Data

Phosphor Number 1 2 7 11
Fluorescent Color Green Green Blue Blue
Phosphorescent Color Green Yellow
Persistence Medium Long Long Short

Mechanical Data

Overall Length ... 10 £ 14 Inches

Greatest Diameter of Bulb 3 £ 1/16 Inches
Minimum Useful Screen Diameter 2.68 Inches
Bulb Number ... J24ZA1

Bulb Contact ... e J1-22
Neck Contacts ...................................... ... J1-25
Base — Small Shell, 12 Pin Duodecal ... B12-43
Basing

Base Alignment

D1D2 trace aligns with Pin No. 5 and tube axis ................................ + 10 Degrees
Positive voltage on D1 deflects beam approximately
toward Base Pin No. 5
Positive voltage on D3 deflects beam approximately
toward Base Pin No. 2
Bulb Contact Alignment
J1-22 contact aligns with D1D2 trace ... *+ 10 Degrees
J1-22 contact on same side as Pin No. 5
Trace Alignment
Angle between D3D4 and D1D2 traces
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MAXIMUM RATINGS (Design Center Values)

Heater VOIAZE ..ot 6.3 Volts
Heater Current at 6.3 VOIts ..o 0.6 = 10% Ampere
Post-Accelerator Voltage ... .. 6000 Max. Volts D-C
Accelerator VOItage ..o 3000 Max. Volts D-C
Ratio Post-Accelerator Voltage to Accelerator Voltage (Note 1) ... 2.0
Accelerator Input (AVE.) . 6.0 Max. Watt:
Focusing Electrode Voltage ... 1000 Max. Volts D-C

Grid No. 1 Voltage
Negative Bias Value
Positive Bias Value ...

200 Max. Volts D-C
0 Max. Volts D-C

Positive Peak ValUe ... 0 Max. Volts
Peak Heater-Cathode Voltage

Heater negative with respect to cathode ............... ... RO ... 180 Max. Volts

Heater positive with respect to cathode .......... ... ... 180 Max. Volts
Peak Voltage between Accelerator and any Deflection Electrode ... ... 550 Max. Volts

TYPICAL OPERATING CONDITIONS
Post-Accelerator VOILAZe .. ..o 4000 Volts
Accelerator Voltage ... ... 2000 Volts
Focusing Electrode Voltage ........ . 320 to 470 Volts

Grid No. 1 Voltage (INOte 2) ... —52 to —87 Volts
Deflection Factors:

D1 and D2 140 to 155 Volts D-C per Inch

D3 and D4 ... 61 to 68 Volts D-C per Inch
Deflection Factor Uniformity (Note 3) ... 2%, Max.
Useful Scan

Dland D2 ... 2.63 (% 1.315 from tube face center) Min. Inches

D3 and D4 ... 1.5 (= 0.750 from tube face center) Min. Inches
Pattern Distortion (INote 4) . 2% Max.
Modulation (Note 5) .............. ... 38 Max. Volts D-C
Line Width “A” (Note 5) .. .. .014 Max. Inches
Light Output (Note 6)

Pl (NNOLE 7) oo e 38 Foot Lamberts Min.

P11 (Note 8) ... ... 14 Foot Lamberts Min.
Focusing Electrode Current for any operating condition ......................... —15 to +5 pA
Spot Position (focused and undeflected) (Note 9) ... Within a 10 mm Square
For Accelerator Voltage not shown in the preceding table, the following can be used as
a guide:
Focusing Electrode Voltage ................................... 169% to 23.59% of Accelerator Volts
Grid No. 1 Voltage .............ccooooooiiiiiiiiii .. 2.6% to 4.49% of Accelerator Volts
Ratio Post-Accelerator to Accelerator Voltage ... 2.0

Dl and D2 ... 70 to 78 Volts D-C per Inch per Kilovolt of Accelerator

D3 and D4 iiiiii..... 30 to 34 Volts D-C per Inch per Kilovolt of Accelerator

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit Resistance ... ... 1.5 Max. Megohms
Resistance in any Deflecting Electrode Circuit (Note 10) ... 1.0 Max. Megohms

NOTES

1. This tube is designed for optimum performance when operating at an Eb3/Eb2

ratio of 2.0. Operation at other ratios of Eb3/Eb2 may result in changes in deflection

uniformity and pattern distortion.

Visual extinction of undeflected focused spot.

As per MIL-E-1 specifications using useful scan as reference.

All portions of a raster pattern, adjusted so its widest points just touch the sides of

a 2.295 x 1.530 inch rectangle, will fall within the area bounded by the 2.295 x 1.530

inch rectangle and an inscribed 2.205 x 1.470 inch rectangle.

For an Ib3 of 25 uADC measured in accordance with MIL-E-1 specifications.

Using a raster size of 214 x 114 inches and an Ib3 of 25 uADC.

Using a #594 Photronic cell with Viscor filter (for eye correction).

Using a #594 Photronic cell without Viscor filter (without eye correction).

Centered with respect to the tube face and with the tube shielded. Connect free de-

flecting electrodes to accelerator.

10. It is1 recommended that the deflecting-electrode circuit resistance be approximately
equal.

P Wi

LN
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3GP-A CATHODE-RAY TUBES

The 3GP-A Cathode-ray Tubes are designed for
oscillographic and other applications where small
spot size, a brilliant trace, and a minimum of de-
focusing with deflection are required. The gun is
designed to draw negligible focusing electrode cur
rent.

The 3GP-A is recommended for replacemsnt
only.

GENERAL CHARACTERISTICS
Electrical

Heater Voltage ......ccooovieieiiiiiiineiiiienreinen, 6.3 Volts
Heater Current .. 0.6 =+ 109% Ampere
Focusing Method .......cccccocccccinnns o Electrostatic
Deflecting Method ...........ccc.cccoee .. lls Electrostatic
Phosphor No. 1 No. 11

Fluorescence Green Blue

Persistence Medium Short
Direct Interelectrode Capacitances,

Nominal Grid No. 1 to all other

electrodes .......cviiiieiiiniin s 7 uuf.
D1 to D2 ...
D3 to

D1 to all other electrodes except D2 .
D2 to all other electrodes except D1 .
D3 to all nther electrodes except D4 .
D4 to all other electrodes except D3

Mechanical
Overall Length ... e et e e s e 1114 =+ 34 Inches
Greatest Diameter of Bulb .....ccoooooiiii e 3 = 1/16 Inches
Minimum Useful Screen Diameter 234 Inches
% Y T U PTOU Medium Magnal
) ST - SO PP R S PP P VOO PSP PUPIPTPTPPIRIPON 11N
Base Alignment

D3D4 trace aligns with Pin No. 6 and tube axis .......ccooocovuieiiiiiiniininiiiinn +10 Degrees

Positive voltage on D1 deflects beam approximately toward Pin No. 3
Positive voltage on D3 deflects beam approximately toward locating key
Angle between D3D4 and D1D2 traces ........cooooviviiiiimiimriiiiiiserinneeneerreeeinneenes 90 #+3 Degrees

MAXIMUM RATINGS—(Design Center Values)

Anode No. 2 Voltage'? ..o ittt 1500 Max. Volts D-C
Anode No. 1 VOItaZe ......ooouuiiiiiiiiieiiiaiiii i e 1000 Max. Volts D-C
Grid No. 1 Voltage:
Negative Bias Value ...........cococoiiiiiiiiiiiiiiiiii e 125 Max. Volts D-C
Positive Bias ValUe ........ccciiiiiiiiiiiiiiiciee e eeee st an aeeeiiees 0 Max. Volts D-C
Positive Peak Valle ....c...coooiiriiiiiiiiiiiiiiiii it 2 Max. Volts
Peak Voltage between Anode No. 2 and any Deflection Electrode ................ 550 Max. Volts

TYPICAL OPERATING CONDITIONS

For Anode No. 2 Voltage of 1000 1500 Volts
Anode No. 1 Voltage for focus 163 to 291 245 to 437 Volts
Grid No. 1 Voltage® —16.5 to —49.5 —25 to —75 Volts
Deflection Factors:
D1 and D2 64 to 96 96 to 144 Volts D-C per Inch
D3 and D4 56 to 84 84 to 126 Volts D-C per Inch
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Anode No. 1 Voltage for focus ........cococoviviareniiiiiiiiiiicieeeeeen, 16.3% to 29.19% of Eb2 Volts

Grid No. 1 Voltage® ..ot eee et v ns 1.7% to 5% of Eb2 Volts
Anode No. 1 Current for any operating condition ........cccccccveerns —50 to +10 Microamperes
Spot Position (Undeflected)? .....cooceiviiieieiiireciinreene. Within a 714 millimeter radius circle

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit Resistance ........ccccueiiiiiieiiniieeeiciciee 1.5 Max. Megohms
Resistance in any Deflecting Electrode Circuit® .....occooeviiiiiiiiiiiiniiiien i, 5 Max. Megohms

NOTES

1. The product of Anode No. 2 voltage and average Anode No. 2 current should be limited
to 6 watts.
2. Anode No. 2 and Grid No. 2, which are connected together within the tube, are referred
to herein as Anode No. 2.
. Visual extinction of undeflected focused spot.
. Centered with respect to the tube face with the tube shielded.
. It is recommended that the deflecting electrode circuit resistances be approximately
equal.
6. For optimum focus the average potentials of the deflection plates and second anode
should be the same.
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3JP- CATHODE-RAY TUBES

The Type 3JP- Cathode-ray Tubes are designed
for oscillographic applications requiring a small
short tube with very high light output and good
deflection sensitivity. The intensifier electrode and
extremely high current gun provide high excitation
of the screen. The gun is designed so that the
focusing electrode current under operating condi-
tions is negligible. The 2” diameter neck and di-
heptal base provide adequate insulation between
electrode leads for high altitude installation.

The four types differ only in the characteristics
of the fluorescent screens. Other screen types may
be obtained on special order.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage .......ccoovcciviniiiienineniinnninnenn 6.3 Volts
Heater Current .... 0.6 += 109% Ampere
Focusing Method .......ccevvemiemiiiiecennnn Electrostatic
Deflecting Method ......ccccceeieeeiieerinenenne Electrostatic
Phosphor No.1 No.2 No.7 No.1l
Fluorescence Green Green Blue Blue
Phosphorescence -—  Green Yellow —
Persistence Medium Long Long Short

Direct Interelectrode Capacitances, Nominal
Cathode to all other electrodes ...

. 8 uuf.

Grid No. 1 to all other electrodes . 8 puf
DI1toD2 .oiiiiiiiieeeer e . 2.5 puf.
D3 to D4 .ot .2 uuf

D1 to all other electrodes except D2 ..
D2 to all other electrodes except D1 ..
D3 to all other electrodes except D4 .. .
D4 to all other electrodes except D3 ............ 8 uuf.

Mechanical

Overall Length ....ccociiiiiiiiiinrceiniinisciieesresereessssssnesessssersesassesscsnvenes cverereeeens 10 = 4 Inches
Greatest Diameter of Bulb ............... ..3 +1/16 Inches
Minimum Useful Screen DIiameter ........cccccieiireriiieiarniiereciiecerorsensesssaresssesssrorsssesens 234 Inches
Bulb Contact (Recessed Small Ball Cap) .. . J1-22
Base (Medium Shell Diheptal 12-Pin) ..... .. B12-37
BASIIIE ..eeciiiiiiiiiie ittt re e st erere et esesese s beae e eaee s sess e ue e e e nasasareasrnnnrraeseesraneasnsaeeesarrrreree 14

Base Alignment
D1D2 trace aligns with Pin No. 5 and tube axis ......ccccereeererrerencivinerssienerecncenes #+10 Degrees
Positive voltage on D1 deflects beam approximately toward Pin No. 5
Positive voltage on D3 deflects beam approximately toward Pin No. 2
Angle between D3D4 and D1D2 traces ..cc..cccccverceerenenrenieeeecsiersrraneearesesesossnsns 90 = 3 Degrees

Bulb Contact Alignment
J1-22 Cap aligns with D1D2 trace ....ccccccevrcererccerereeeiensceienrreneneeeeasassssssneneresssses #+10 Degrees
J1-22 Cap on same side as Pin No. 5
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MAXIMUM RATINGS—(Design Center Values)

Anode No. 3 Voltage (Accelerator High-Voltage Electrode) ... .... 4,000 Max. Volts D-C
Anode No. 2 Voltage' ....ccvecrccerernnieimininiieiiieses sreneenanieseens . 2,000 Max. Volts D-C
Ratio Anode No. 3 Voltage to Anode No. 2 Voltage ......cocoiiiiiiniiiiii. 2.3 Max.
Anode NO. 1 VOIABe ..occeiiiiiiiiiiicieiineiinitiiiie e sesniiciiniicere e e ennnaiienes 1,000 Max. Volts D-C

Grid No. 1 Voltage
Negative Bias ValUue .......cccooviiiiiiiiiiiiiinns s 200 Max. Volts D-C
Positive Bias Value 0 Mazx. Volts D-C
Positive Peak VAU ......ooiiiiiiiiiieiiiiieiiies ceieeeeeeniaesinmnmaetenererassesassanaranrrecaeeeessenes 2 Max. Volts

Peak Heater Cathode Voltage
Heater Negative with respect to cathode
Heater positive with respect to cathode ....

125 Max. Volts D-C
125 Max. Volts D-C

Peak Voltage between Anode No. 2 and any deflection Electrode ......c.c.c...... 500 Max. Volts

TYPICAL OPERATING CONDITIONS

For Anode No. 3 Voltage of 1,500 3,000 4,000 Volts
For Anode No. 2 Voltage of 1,500 1,500 2,000 Volts
Anode No. 1 Voltage for focus300 to 515 300 to 515 400 to 690 Volts
Grid No. 1 Voltage® —22.5 to —67.5—22.5 to —67.5—30 to —90 Volts
Deflection Factors:
D1 and D2 102 to 138 127 to 173 170 to 230 Volts D-C per Inch
D3 and D4 76 to 102 94 to 128 125 to 170 Volts D-C per Inch
Anode Na. 1 Voltage for focus ... 209% to 34.5% of Eb2 Volts
Grid No. 1 Voltage® ....iooeeeiieeiiiiieeeiei et 1.59% to 4.5% of Eb2 Volts
Anode No. 1 Current for any operating condition ..........c.c.eecceiias —50 to +10 Microamperes

Deflection Factors:
No 3rd Anode or Eb3 = Eb2
Dland D2 ..., 68 to 92 Volts D-C per Inch per Kilovolt of Eb2
D3 and D4 .cooooviviiiiieiiireeee e 50 to 68 Volts D-C per Inch per Kilovolt of Eb2

Eb3 = Twice Eb2
D1 and D2 ... ... 85 to 115 Volts D-C per Inch per Kilovolt of Eb2
D3 and D4 ....ooooiiiiiiiiiiiine e 62.5 to 85 Volts D-C per Inch per Kilovolt of Eb2

Spot Position (Undeflected)® .......ccccoiiviviiiiiiiiiiiens Within a 6 millimeter radius circle.

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit ResiStance .......cooeveeiiriiiiiiiiiiiiiiiiiicn e 1.5 Max. Megohms
Resistance in any Deflecting Electrode Circuit’® .... 5 Max. Megohms

NOTES

1. Anode No. 2 and Grid No. 2, which are connected together within the tube, are referred
to herein as Anode No. 2.

2. The product of Anode No. 2 voltage and average Anode No. 2 current should be limited
to 6 watts.

3. Visual extinction of undeflected focused spot.
4. Centered with respect to the tube face with the tube shielded.
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5. It is recommended that the deflecting electrode circuit resistances be approximately
equal.

6. For optimum focus the average potentials of the deflection plates and second anode
should be the same.
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14 HEATER

10°MAX.

ANODE NO. 3
J1-22 CAP



3RP-A CATHODE-RAY TUBES

The Type 3RP-A is a short, flat-face, 3” cath-
ode-ray tube. High brilliance and definition at
relatively low Anode No. 2 voltages, and negligible
focusing electrode current, make the Type 3RP-A
ideally suited for low- and medium-voltage oscil-
lographic applications.

The Type 3RP-A features high deflection sensi-
tivity with a maximum Anode No. 2 rating of 2500
volts. Special construction of deflection plates D1-
D2 minimizes pin-cushion distortion, usually found
in flat-face tubes of such short overall length.

Each deflection plate of the Type 3RP-A is
connected to a separate pin of a 12-pin duo-decal
base, permitting the use of balanced deflection
voltages. This greatly reduces astigmatic distortion
of both the spot and the pattern it describes.

The flat surface of its tube-face and new pro-
duction techniques greatly improve the optical
qualities of the Type 3RP-A.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage ..........cccccriiirinvniiriiereneens 6.3 Volts
Heater Current ........................ 0.6 + 109% Ampere
Focusing Method Electrostatic
Deflecting Method Electrostatic
Phosphor ...oooooiii s P1

Fluorescence ........coccoceeeeeeeiveeivevvveeiieninnnnnnns Green

Persistence ......ccooeevcvvveviiniieeieeiee e, Medium

Direct Interelectrode Capacitances, Approx.
Cathode to all other electrodes .................. 6 uuf.
Grid No. 1 to all other electrodes .............. 8 uuf.

D1 to D2 ........... e 2 ppf.
D3 to D4 oo 2 puf.
D1 to all other electrodes except D2 ...... 13 puf.
D2 to all other electrodes except D1 ...... 10 uuf.
D3 to all other electrodes except D4 ........ 9 uuf.
D4 to all other electrodes except D3 ...... 10 puf.
Mechanical
Overall Length ... rre s e e s re e e e eane 913 + 14 Inches

Greatest Diameter of Bulb ..3 +1/16 Inches
Minimum Useful Screen Diameter ............ooooiiiiiiiiiiiii e eeeeeeeeneeeeeraaeees 23/4 Inches
Base (Small Shell 12-Pin DUuodecal) .............ccoooiiiiiiiiiiiiiieiiieciscitreeseeeereesesesseeseaaesans B12-43
BaSINg oo et e r e e re st e e ssbabae s aestneerebecesanes 12E
Base Alignment

D3D4 trace aligns with Pin No. 1 and tube axis ......ccceeevevevieiiiiieneeesieeiinnnnnnns =+ 10 Degrees

Positive voltage on D1 deflects beam approximately toward Pin No. 4

Positive voltage on D3 deflects beam approximately toward Pin No. 1

Angle between D3D4 and DI1D2 traces .......ccccccceevecorivierreiieriarinsniieiaesesaens. 90 =+ 3 Degrees
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MAXIMUM RATINGS—(Design Center Values)

Anode No. 2 Voltage™® ...ttt 2,500 Max. Volts D-C
Anode No. 1 Voltage ..ot e 1,000 Max. Volts D-C

Grid No. 1 Voltage
Negative Bias Value
Positive Bias Value

290 Max. Volts D-C
.. 0 Max. Volts D-C

Positive Peak Valle ..ottt vaeeeesenes 2 Max. Volts
Peak Heater-Cathode Voltage

Heater Negative with respect to Cathode ...........c.ooooiiiiiiiii i 125 Max. Volts D-C

Heater Positive with respect to Cathode ..........ccccccviiiiiiins (e 125 Mazx. Volts D-C
Peak Voltage between Anode No. 2 and any Deflection Electrode ................ 500 Max. Volts

TYPICAL OPERATING CONDITIONS

For Anode No. 2 Voltage of ................ 1,000 2,000 Volts
Anode No. 1 Voltage for focus ....... ... 165 to 310 330 to 620 Volts
Grid No. 1 Voltage® .......cccccooeviniiennn, —22.5 to —67.5 —45to —135 Volts

Deflection Factors:
DID2 73 to 99 146 to 198  Volts D-C per Inch

D3D4 oo 52 to 70 104 to 140  Volts D-C per Inch

Anode No. 1 Voltage for focus .. e ——————————— 16.5% to 31% of Eb2 Volts
Grid No. 1 Voltage® 2.259% to 6.75% of Eb2 Volts
Anode No. 1 Current for any operating condmon ...................... —15 to +10 Microamperes
Spot Position (Undeflected)’ ... vvevvveviiiicrcnicneeeeans Within a 7V, millimeter radius circle

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit ResiStance .....c.cccccoovereimiiiiiiiiiiinii s 1.5 Max. Megohms
Resistance in any Deflecting-Electrode Circuit” ..., 5 Max. Megohms

RP-& AVERAGE CHARACTERISTIC!
T

1T
T

T
i T T I
I ! I
I

NOTES

1. Anode No. 2 and Grid No. 2, which are
connected together within the tube, are : Ainaeynasians:
referred to herein as Anode No. 2. I m g ans

i

2. The product of Anode No. 2 voltage and
average Anode No. 2 current should be (It
limited 10 6 watts. aaan ;

3. Visual extinction of undeflected focused
spot.

4. Cerntered with respect to the tube face
with the tube shielded.

§
{
1

ANODE NO 2 MICROAMPERES

5. It is recommended that the deflecting a E ?
electrode circuit resistances be approxi-
mately equal.

6. For optimum focus the average potentials el ]
of the deflection plates and second anode
should be the same.

i .
A T
o TOT 7T 1

T
1
I
1
I
NI

:
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TYPE 3RP-A

o|—
-

FLAT
FACE
3|Lel: MAX
12E
IR BOTTOM VIEW OF BASE
2 PIN NO. ELEMENT
| — HEATER
2 — GRID NO |
3 — CATHODE
4 — FOCUSING ELECTRODE
5 — INTERNAL CONNEGTION ¥
Ll 6 — DEFLECTING ELEGTRODE D3
g 16 7 — DEFLECTING ELECTRODE Dg
8 — ACCELERATOR
9 — DEFLEGTING ELECTRODE 0p
10 — DEFLEGCTING ELECTRODE D,
1\ — INTERNAL CONNECTION *
12 — HEATER

1

IR

\SMALL SHELL

12-PIN BASE ONLY

DUODECAL I12—PIN OR 10-PIN BASE

(812 —43)
OR
(810- 75)
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3WP- CATHODE-RAY TUBES

The Type 3WP- Cathode-ray Tubes are design-
ed for applications where tight tolerances and high
sensitivity are important. Among the important
features of this line of industrial tubes are: reduc-
tion by 50% in critical tolerances for deflection
sensitivity and grid cutoff; improved perpendicu-
larity with angle alignment between “X” and “Y”
deflection plates held to 90° =+ 1°; greatly im-
proved sensitivity on both axes without reduction
in useful scan and a flat face to reduce parallactic
error.

The inherently higher sensitivity of this line of
“Tight-tolerance” cathode-ray tubes, such as the
Type 3WP-, over previously available commercial
tubes permits smaller, lower cost amplifiers, while
tight tolerances afford greater freedom in cathode-
ray equipment design.

GENERAL CHARACTERISTICS

Electrical
Heater Voltage ......c..cccccvevieeierenveenciinnennnns 6.3 Volts
Heater Current .. 0.6 = 109% Ampere
Focusing Method ............c..c.coiinns Electrostatic
Deflecting Method ...............ccooiiiiinnnnns Electrostatic
Phosphor P1 P11
Fluorescence Green Blue
Persistence Medium Short
Direct Interelectrode Capacitances
Min. Max.
Cathode to all other electrodes 3.0 5.7 puuf.
Grid No. 1 to all other electrodes 4.6 8.7 uuf.
D1 to D2 1.7 3.3 puf.
D3 to D4 1.0 2.0 puf.
D1 to all other electrodes
except D2 3.8 7.2 puuf.
D2 to all other electrodes
except D1 3.8 7.2 uuf.
D3 to all other electrodes
except D4 25 4.8 puuf.
D4 to all other electrodes
except D3 2.5 4.8 puuf.
Mechanical
Overall Length ..o riererniercereaceeesesesesaiaransereneseeesesesnsannenenens 11Y5 = 3 Inches
Greatest Diameter of Bulb ............ ...3 + 1/16 Inches
Minimum Useful Screen DIameter .......occoovviiiiiiiiieiiiiniieiii e er e e e aeeencreeanes 234 Inches
Base (Small Shell 12-pin Duodecal) . ..B12-43
BaSIMIE  .oiiiiiiiieiecteiecir e e e et ee s en e s et et e s e s e e s st tr e s e R et e emsan et s rn e s e maan s eae s ee s b aee s ben 12T
Base Alignment
D1D2 trace aligns with Pin No. 3 and tube axis ...............ccccooceviiniiiiinniinennenns +10 Degrees
Positive voltage on D1 deflects beam approximately toward Pin No. 3
Positive voltage on D3 deflects beam approximately toward Pin No. 12
Angle between D3D4 and D1D2 traces ........ccccccconvrviinnurnnnineerenesionaa 90 =+ 1 Degrees
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MAXIMUM RATINGS—(Design Center Values)

Accelerator Voltage! ..........occooiviciiiiiiiieeeieeieieeee et eereeerieeeseeesveeeneeaeeenn 2,500 Max. Volts D-C
Focusing VOMAage ..ottt se e s 1,000 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias ValUe ...cccccooveiiiiiiiniiiiiiicieie e eereiirinsaeeeas e eeisieneranae s 200 Max. Volts D-C
Positive Bias Valle .....coooiiiiiiiiiiiiei e e es e serenraesesee s snenn s 0 Max. Volts D-C
Positive Peak Valle ..o iiieieneeee e iesanieneresesen e enninieereeenne 0 Max. Volts

Peak Heater-Cathode Voltage
Heater Negative with respect to Cathode
Heater Positive with respect to Cathode

180 Max. Volits D-C
. 180 Max. Volts D-C

Peak Voltage between Accelerator and any Deflection Electrode .................. 500 Max. Volts
TYPICAL OPERATING CONDITIONS

For Accelerator Voltage of . ... e 1,500 Volts
Focusing VOItage ...t e 247 to 465 Volts
Grid No. 1 Voltage® —45 to —75 Volts
MOAUIAHION®  ..oiiiiiiiiei e iieee oot vtitee e stbaa e e se e aeasebaseaeeassaeseasntae s e et e e e e e e e 50 Volts Max.
Line Width A® ..o et e e s .026 Inch Max.
Pl Light OULDUL ... e et e e aaraas 7 Ft. L. Min.
Deflection Factors:

D1D2 62 to 76 Volts D-C per Inch

D3D4 .. 43 to 52 Volts D-C per Inch
Deflection Factor Uniformity® .......... oo v eeee e cessevenes 2% Maximum
Useful Scan

)5 ) 1 0 3 U O USSR PO U P 2.50 Inches*

D3D4 2.25 Inches*#*
Pattern Distortion at 909 of Useful Scan® ... 2% Max.
Spot Position (Undeflected) .....oooeieviniiiiiiiiiieiiiniiiienennineens Within a 3/16-inch radius circle’

CIRCUIT DESIGN VALUES

Focusing Voltage .......cc.ooeeiviiiiiiiniiniinnn. 165 to 310 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any operating condition ...........cccccveveerenennnes —15 to 410 Microamperes
Grid No. 1 Voltage® .....ocovcevvvirrevereccvereeennns 30 to 50 Volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit ReSIiStancCe .......ccccccceieiiioierirriineeererererirmenicereessssesnvnsansees 1.5 Max. Megohms
Deflection Factors

D1 and D2 ...ccooooiviiirierieennnennnnens 41.5 to 50.5 Volts D-C/Inch/KV of Accelerator Voltage

D3 and D4 ..o 28.5 to 35.0 Volts D-C/Inch/KV of Accelerator Voltage
Resistance in any Deflecting-Electrode Circuit® ..........ccocoevieecreniereeesnieenen. 5 Max. Megohms

* =+ 1.25” minimum from tube face center
¥*% 4+ 1.125” minimum from tube face center
NOTES

1. The product of Accelerator voltage and average Accelerator current should be limited
to 6 watts.

. Visual extinction of undeflected focused spot.

. Measured in accordance with MIL-E-1 specifications.

. The deflection factor (for both D1D2 and D3D4 plate pairs, separately) for a deflection

of less than 759% of the useful scan will not differ from the deflection factor for a deflec-

tion at 259% of the useful scan by more than the indicated value.

All portions of a raster pattern, adjusted so its widest points just touch the sides of a

2.295 x 2.065-inch rectangle, will fall within the area bounded by the 2.295 x 2.065-

inch rectangle and an inscribed 2.205 x 1.985-inch rectangle.

6. Deflection accuracy may be obtained by combining angle between traces, deflection fac-
tor uniformity and pattern distortion characteristics. In general, for deflections less than
those indicated the accuracy will improve.

. When the tube is operated at typical operating conditions (Eh = 6.3 V., Eb2 — 1500
V., Ebl at focus); Ecl adjusted to avoid damage to the screen; with each of the de-
flecting electrodes connected to the accelerator; and with the tube shielded against
external influences, the spot will fall within a 3/16-inch radius circle centered on the
tube face.

8. It is recommended that the deflecting electrode circuit resistances be approximately

equal.

9. For optimum focus the average potentials of the deflection plates and second anode

should be the same.

H WA

b
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3WP-
AVERAGE CHARACTERISTICS
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TYPE 3WP-
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4DP- CATHODE-RAY TUBES

The Du Mont Type 4DP- is a dual-beam
cathode-ray tube featuring the usable screen area
of 5-inch tubes without occupying the space a
five-inch tube requires. The 3.5-inch square
faceplate of the 4DP- is partly responsible for
this feature. Short overall length adds further to
the space-saving design.

The two electron guns mounted in the 4DP-
are completely independent of one another ex-
cept for common accelerator and post-accelerator
connections. In addition, deflection-plate and ac-
celerator electrode leads are brought out through
the tube wall for minimum capacitances and as
insulation from other terminals.

Post-acceleration of the electron streams pro-
vides greater trace brilliance with minimum
sacrifice in deflection sensitivity. Increased de-
flection sensitivity appreciably reduces the neces-
sary gain of driver-amplifiers.

Du Mont’s exclusive tight-tolerance manufac-
turing technique results in excellent tracking ac-
curacy between beams.

Screen types other than those listed are avail-
able on order.

GENERAL CHARACTERISTICS (Note 1)

Electrical Data

Heater Voltage ... 6.3 Volts
Heater Current + 109 Ampere
Deflection Method ... Electrostatic
Focusing Method ... Electrostatic
Phosphor No. 1 No. 2 No. 7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence R Green Yellow
Persistence Medium Long Long Short
Direct Interelectrode Capacitances Min. Max.
Cathode to all other electrodes ... .. . 3.6 5.0 uuf
Grid No. 1 to all other electrodes ...........3.7 5.1 uuf
D1 to D2 1.5 2.3 uuf
D3 to D4 1.5 2.3 uuf
D1 to all 4.0 53 uuf
D2 to all .40 5.3 uuf
D3 to all ... .4.8 6.5 uuf
D4 to all 4.8 6.5 uuf
Mechanical Data
Overall Length ... .. 124 = 14 Inches
Greatest Bulb Dimension (Diagonal) ... ... 4Y4 = 3/32 Inches
Minimum Useful Screen Dimensions (Rounded Corners) ... 27 x 2% Inches
Bulb Contacts (Post Accelerator)
Recessed Small Ball Cap ... J1-22

Bulb Contacts (Accelerator and Deflection Electrodes)

Small Ball Cap ...
Base — Medium Shell Diheptal, 12 Pin .
Basing ...

Base Alignment
D3D4 trace aligns with Base Key and Tube Axis ... ............................... * 10 Degrees
Positive Voltage on D1 deflects the beam
approximately toward Pin. No. 4
Positive Voltage on D3 deflects the beam
approximately toward the Base Key
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Bulb Contact Alignment
Post Accelerator and Accelerator Contacts align with D1D2 trace .......... + 10 Degrees
Bulb Contact (J1-22) on same side as Base Pin No. 4

Trace Alignment
Angle between D1D2 and D3D4 traces ............ egrees
Corresponding traces of each gun align within egrees
DI1D2 trace aligns with bulb wall ... egrees

MAXIMUM RATINGS (Design Center Values)
Post-Accelerator Voltage . 6000 Max. Volts D-C

Accelerator Voltage ... I 3000 Max. Volts D-C
Ratio Post-Accelerator Voltage to Accelerator Voltage (Note 2) ........................ 2.0 Max.
Focusing Voltage ... 1500 Max. Volts. D-C

Grid No. 1 Voltage

Negative Bias Value . 200 Max. Volts D-C

Positive Bias Value ... ..o 0 Max. Volts D-C
Positive Peak Value ... 0 Max. Volts
Peak Heater to Cathode Voltage
Heater Negative with respect to Cathode ... 180 Max. Volts
Heater Positive with respect to Cathode ... ... 180 Max. Volts
Peak Voltage between Accelerator and any Deflection Electrodes ..................... 750 Volts
TYPICAL OPERATING CONDITIONS
For Post-Accelerator Voltage of ... 4000 Volts D-C
For Accelerator Voltage of ... 2000 Volts D-C
Focusing Voltage ... 335 to 615 Volts D-C
Grid No. 1 Voltage (Note 3) . . —52 to —87 Volts D-C
Modulation (INOe 4) ... 35 Max. Volts D-C
Line Width “A” (Note 5) ... .024 Max. Inches
Deflection Factors:
D1 and D2 115 to 140 Volts D-C/Inch
D3and D4 ... . .. 90 to 115 Volts D-C/Inch
Spot Position (Note 6) ... Within 53 Inch Square
Tracking Error (Note 7)
CIRCUIT DESIGN VALUES
Focusing Voltage ............................. 167 to 308 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any operating condition ... —15 to +10 Microamperes
Grid No. 1 Voltage (Note 3) ........ —26 to -—44 Volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit Resistance ..........................c.ccoccooii. 1.5 Max. Megohms
Deflection Factors:
Ratio Post-Accelerator Voltage to Accelerator Voltage .................................. 1.0
D1 and D2 44 to 54 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 39 to 50 Volts D-C/Inch/KV of Accelerator Voltage
Ratio Post-Accelerator Voltage to Accelerator Voltage ..................................... 2.0
D1 and D2 ... 57.5 to 70 Volts D-C/Inch/KV of Accelerator Voltage
D3and D4 ... 45 to 57.5 Volts D-C/Inch/KV of Accelerator Voltage
Resistance in any Deflection Electrode Circuit (Note 8) ... 1.0 Max. Megohms

NOTES

1. The values shown are for each unit unless otherwise stated. All tests are to be made

on each gun separately.

This tube is designed for optimum performance when operating at an Eb3/Eb2 ratio

of 2.0. Operation at other ratios of Eb3/Eb2 may result in changes in deflection uni-

formity, pattern distortion, and tracking accuracy.

The visual extinction of the focused, undeflected spot.

The increase in Grid No. 1 voltage from cut-off to produce an Ib3 of 25 wAD-C.

Measured in accordance with MIL-E-1 specifications, using an Ib3 of 25 pAD-C.

When the tube is operated at typical operating conditions, and with (1) Ebl adjusted

for focus, (2) Ecl set at such a value as will avoid damage to the screen, (3) each

of the deflecting electrodes connected to the accelerator and (4) the tube shielded

against external influences; the spots will fall within a %3 inch square, the center of

which coincides with the geometric center of the tube face, and the sides of which

are parallel to the traces produced by deflecting electrodes D1 and D2 and by de-

flecting electrodes D3 and D4 respectively.

7. The tracking accuracy over an area bounded by = 1-7/16 inches from the geometric
center of the tube in the D1D2 plane and = 114 inches in the D3D4 plane shall be
such that if the two spots are made coincident at the tube face center and then each

1

ompw
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is moved to any spot within above area by means of deflection voltages that should
give corresponding deflections in the D1D2 or D3D4 direction from the tube face
center, the two spots will lie within 0.043 of an inch of each other.

It is recommended that the deflection electrode circuit resistance be approximately
equal. Higher resistance values up to 5.0 megohms may be used for low beam current
operation.

After compensation for deflection sensitivity and centering, the deviation of the D1D2
trace shall not vary from a straight line tangent to the trace by more than .050 of an
inch at = 113 inches from the geometric center of the tube face.
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TYPE 4DP-
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5ADP- CATHODE-RAY TUBES

The Type 5ADP- Cathode-ray Tubes are flat-
faced electrostatically focused and deflected cath-
ode-ray tubes, designed for applications where
tight tolerances and high sensitivity are impor-
tant. The high sensitivity is achieved by the use
of long deflection plates.

Tolerances are very closely controlled: angle
alignment between the D1D2 and D3D4 traces
is held to within 1°, while deflection factors are
held to within 109 with low pattern distortion.
Grid cutoff bias is maintained within 25%. A gun
which draws negligible focussing electrode current
is also employed.

Similar to the Type 3WP- Cathode-ray Tubes,
the Type SADP- Cathode-ray Tubes permit small-
er, lower cost amplifiers, while tight tolerances
afford greater freedom in cathode-ray equipment
design.

GENERAL CHARACTERISTICS

Electrical
Heater Voltage .......ccccoocceirineiiiiiiiiiiiiiinenin. 6.3 Volts
Heater Current ..... . 0.6 = 10% Ampere
Focusing Method ........ccccccccceiiiiiiiinnn, Electrostatic
Deflecting Method .............ccceviiinienne Electrostatic
Phosphor No. 1 No. 2 No.7 No. 11

Fluorescence Green Green Blue Blue

Phosphorescence -—  Green Yellow —

Persistence Medium Long Long Short
Direct Interelectrode Capacitances

Min. Max.

Cathode to all other electrodes 3.1 58 uuf.
Grid No. 1 to all other electrodes 4.2 7.9 uuf.
D1 to D2 1.7 3.1  uuf.
D3 to D4 7 13 uuf.
D1 to all other electrodes except D2 6.1 uuf.
D2 to all other electrodes except D1 6.1 uuf.
D3 to all other electrodes except D4 4.0 puuf.
D4 to all other electrodes except D3 5.0 uuf.
Mechanical
Overall Length ....occcoeeieiiiiiiriniiriee e e e et e reee e e 1634 =+ 3/16 Inches
Greatest Diameter of Bulb ............ ... 514 + 3/32 Inches
Minimum Useful Screen Diameter ............. ... 435 Inches
Bulb Contact (Recessed Small Ball Cap) ........oooiiiiiiiiiiiiiiiie i aes e, J1-22
Base (Medium Shell Diheptal 12-pin) ...t eeeee e B12-37
) =7 T30 T O ST P PO PPRSRPPPTON 14]
Base Alignment

D1D2 trace aligns with Pin No. 5 and Tube AXiS ...c.cccccevicerveirinnineeenecernennnnnn, +10 Degrees

Positive voltage on D1 deflects beam approximately toward pin No. 5
Positive voltage on D3 deflects beam approximately toward pin No. 2

Angle between D3D4 and D1D2 traces ........ccccocmmeriiinnniesiiciieiinin 90 = 1 Degrees
Bulb Contact Alignment
J1-22 contact aligns with D1D2 trace .........ccocceimnrineniincieninnnenieie e =+ 10 Degrees

J1-22 contact on same side as Pin No. 5
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MAXIMUM RATINGS—(Design Center Values)

Post Accelerator VOItage .........ccccocciiiiiiiiierciniiinieneiiinis e snanas 6,000 Max. Volts D-C
Accelerator VOItage! ..........cooooiiiiiiiiiiieeiieeecie e i eivaesareaseneeereeesae e eee s
Ratio Post Accelerator Voltage to Accelerator Voltage ...
Focusing VOoltage ......ccccciiiiieimimiiniiiiiinin ittt ren e e
Grid No. 1 Voltage
Negative Bias Value ...........cccoiiiiiiiiii s 200 Max. Volts D-C
Positive Bias Value ... 0 Max. Volts D-C
Positive Peak Valle ......ccoooviiiiiiiiiiiiiiitii et s 0 Max. Volts
Peak Heater-Cathode Voltage
Heater Negative with respect to Cathode .............cccccoovvivin 180 Max. Volts D-C
Heater Positive with respect to Cathode .........c.cocceevniiiinnnns . 180 Max. Volts D-C
Peak Voltage between Accelerator and any Deflection Electrode ................... 500 Max. Volts
TYPICAL OPERATING CONDITIONS
For Post Accelerator Voltage of ........ccccccciveiiiiiiiiiiiiiiiiiiieiinine e ee e eenaens 3,000 Volts
For Accelerator VOItage Of .....cocoocoviriirieiimiiiiieeeceinimerrestesioareenae st eesess e nsesaaens 1,500 Volts
Focusing Voltage ....300 to 515 Volts
Grid NO. 1T VOItaZe? ...oviiiiiiiieiiiee ettt et e —34 to —56 Volts
IMOAUIALION? 1.ovveeeeeeeeee oottt et e 45 Volts Max.
Line Width A® ....... .030 Inches Max.
P1 Light OUtDUL ..ottt sre et 15 Ft. L. Min.
Deflection Factors:
D1 8nd D2 vttt a e s s s e, 40 to 50 Volts D-C per Inch
D3 and D4 e . ... 30.5 to 37.5 Volts D-C per Inch
Deflection factor uniformity® .......ccccooiiiiiiiiiiiniieiiie e e 2% Maximum
Useful Scan®
)53 5 b 7 U U O SO ITPeY 4 Inches*

) 553 5 7 ST PO OO PSPPIt 4 Inches*
Pattern Distortion at 75% of useful scan® ...........coccoiviiiii 21469 Max.
Spot Position (Undeflected) .... Within a 5/16-inch radius circle®

CIRCUIT DESIGN VALUES

Focusing Voltage .....c..cocceemviiiicinniiennn. 187 to 345 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any operating condition ..........cccoeieeinnnnn. —15 to +10 Microamperes
Grid No. 1 Voltage® .....ccccoveurvieenennen. 22.5 to 37.5 Volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit ResSiStance .......c.ccccccoviviiimimmiminiiinicniiriies e 1.5 Max. Megohms

Deflection Factors:
Post Accelerator Voltage — Accelerator Voltage

D1 and D2 ...oovvvviiriiviicecrreneereenees 21.5 to 26.5 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 ... 16 to 20 Volts D-C/Inch/KV of Accelerator Voltage
Resistance in any Deflecting-Electrode Circuit® ........c.occomnmiivniiiiiinnnnne 5 Max. Megohms
* +2” minimum from tube face center.
NOTES

1. The product of Accelerator Voltage and average Accelerator Current should be limited
to 6 watts.

2. Visual extinction of undeflected focused spot.

3. Measured in accordance with JAN-1A Specifications at Post Accelerator Current =
25 ua.

4, The deflection factor (for both D1D2 and D3D4 plate pairs, separately) for any de-
flection of less than 759 of the useful scan will not differ from the deflection factor
for a deflection at 259 of the useful scan by more than the indicated value.

5. Reduction in useful scan when Post Accelerator Voltage is greater than Accelerator Volt-
age is determined by the ratio of these voltages measured with respect to cathode.
Values shown are therefore applicable to any operating condition with the same voltage
ratios.

6. The edges of a raster pattern, whose mean dimensions are the indicated percentage of
useful scan, shall not deviate from the mean dimension rectangle by more than the
specified amount.

7. Deflection accuracy may be obtained by combining angle between traces, deflection fac-
tor uniformity and pattern distortion characteristics. In general, for deflections less than
those indicated the accuracy will improve.
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8. Centered with respect to the tube face with the tube shielded.
9. It is recommended that the deflecting electrode circuit resistances be approximately

equal. )
10. For optimum focus the average potentials of the deflection plates and second anode

should be the same.
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TYPE 5ADP-
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; /———FLAT FACE 14J
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3 63
271_6R'
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9
32 17
BOTTOM VIEW OF BASE
PINNO.  ELEMENT
| — HEATER
2 — CATHODE
3 — GRID NO. I
POST
4 — INTERNAL CONNECTION
ACCELERATOR 5 — FOCUSING ELECTRODE
[ 7 — DEFLECTING ELECTRODE Ds
8 — DEFLECTING ELECTRODE D,
9 — ACCELERATOR
.l 10 — DEFLECTING ELECTRODE Dj
L o'T6 Il — DEFLECTING ELECTRODE D,
i4 — HEATER
MEDIUM SHELL
DIHEPTAL
12 - PIN BASE
(B12-37)

POST ACCELERATOR

10° MAX,
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SAFP- CATHODE-RAY TUBE

The Du Mont Type SAFP- is a five-inch flat-
faced electrostatically focused and deflected
cathode-ray tube containing two independent
beams. The Type S5AFP- features extremely low
interaction between traces plus high deflection sen-
sitivity and excellent deflection accuracy. It is one
of the line of Du Mont tight-tolerance cathode-ray
tubes.

The Type SAFP- is designed for applications re-
quiring a dual-beam presentation with high bright-
ness level, excellent deflection accuracy, and min-
imum spot-size.

High brightness levels can be obtained because
of the post-accelerator type of construction. De-
flection sensitivity is maintained high, even at high
accelerating potentials, by use of limited-scan de-
flection electrodes.

Termination of deflection electrodes and accel-
erators are made through the bulb wall, at a ring
base, for ease of connection. This minimizes lead
inductance and capacitance and improves insula-
tion. The two accelerators, the intergun-shield and
the first ring of the post-accelerator which are nor-
mally tied together, are provided with separate
connections in the Type S5AFP-. These independ-
ent and separate connections assure maximum
versatility in specialized applications.

GENERAL CHARACTERISTICS
Electrical

Heater Voltage .......cooooiiiiiiiiiiiiiee e esavenas 6.3 Volts
Heater Current 0.610% Amperes

Focusing Method .. ... Electrostatic
Deflecting Method ......cccoooiivviiiiiiceiinite e Electrostatic
Phosphor No. 1 No. 2 No. 7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence _— Green Yellow
Persistence Medium Long Long Short
Direct Interelectrode Capacitances Min. Max.
Cathode to all other electrodes 3.4 4.6 puuf
Grid No. 1 to all other electrodes 3.2 4.0 upf
D1 to D2 1.5 2.1 uuf
D3 to D4 0.9 1.4 puuf
D1 to all 4.0 5.0 puf
D2 to all 4.0 5.0 puuf
D3 to all 3.1 4.1 uuf
D4 to all 3.1 4.1 nuf

Mechanical

1814 +14% Inches
514+3/32 Inches

Overall Length  ..................
Greatest Diameter of Bulb

Minimum Useful Screen DIiameter ..........cccocooiiiiiiiiiiiiiiiiiiineer e eeeiierererineneaeseees 4.5 Inches
BUID CONACES  civrieniiiiiiiiiiiiiiiiiiiiii st ere e retr e sesaeseeaes et aetneseeaearannsessasaasaseasssessessnnnnn J1-22
Collar (12 Pin Diheptal) Special
Base (Medium Shell Diheptal 12-pin) B12-37
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Basing ..o et st et ettt e et enesenens Special
Collar and Base Alignment
Collar Pin No. 1 and Base Key each aligns with the D3D4 trace .............. #+10 Degrees
Positive Voltage on D1 deflects the beam approximately towards Pin No. 4
Positive Voltage on D3 deflects the beam approximately towards Base Key
Bulb Contact Alignment
Bulb Contacts align with D3IDD4 trace ......ccccccvveeriiriiiieieriieieineeniiiieeereeeenns #+10 Degrees
Bulb Contact is on the same side as the Base Key
Trace Alignment

D1D2 trace aligns with D3D4 trace ....cccccccooeieeieiiiniiiiieeeeeeeeeeiiieeeareeseneennnen 90=+1 Degrees
Corresponding traces align within .......ccocciciiiiiiiici s 1 Degree
MAXIMUM RATINGS—(Design Center Values)

Post Accelerator Voltage .........ccccceviiveinnnneen. 10,500 Max. Volts D-C
Accelerator Voltage (Note 2) 3,500 Max. Volts D-C
Ratio Post-Accelerator Voltage to Accelerator Voltage (Note 3) ...cccccvreeriirencrens 3.0 Max.
Focusing VOItage ..occcocccciiiiiiieii it ietete e eeeestvnr vt ae e e e e siraieasesaa s 1,750 Max. Volts D-C
Grid No. 1 Voltage

Negative Bias Value ...t eee e e 200 Max. Volts D-C

Positive Bias Valie ......ccccccciiiiiiiiiiiiiii i cve e ee e e eieenes 0 Max. Volts D-C

Positive Peak ValtUe ...c.oooooiiiiiiiiiiiiii e eec e cceaeeeie e e s 0 Max. Volts D-C
Peak Heater to Cathode Voltage

Heater Negative with respect to Cathode ........c.ccovvviivinivicniiennnnn. 180 Max. Volts D-C

Heater Positive with respect to Cathode .......cccccovveviieerirreeeriiieeirnnennnn, 180 Max. Volts D-C
Peak Voltage between Accelerator and any Deflection Electrode ............ 750 Max. Volts

TYPICAL OPERATING CONDITIONS

For Post-Accelerator Voltage of ......cccccceviiviviiiieiiee e scciiiieiere e s e e eeirvraanese e eenas 4,000 Volts
For Accelerator Voltage of (NOte 4) ...o.ooooiiiiiiiiiiiiieicie e e eeeraas 2,000 Volts
FocuSINg VOILAZE  .coccoiiiiiiiiiiiiiiiieiee ettt e e s e e e e e e easeeesenssenenans 400 to 684 Volts
Grid No. 1 Voltage (Note 5) —87 to —53 Volts
Modulation Factor (INOte 6)  .....oociiiiiiiiiiiiiiiiiiiiiiiiieaceeee e e e e e ee e erebbaene 45 Volts Max.
Line Width (INOLE 7)  ooeviriiiiiiiii ettt e e et e e e eees .030 Inches Max.
P1 Light Output (INOTe 7)  1iioiiiiiiiiiiiiiiree e crccietrtereeeeeene e et e e s e e aassraebenees 20 Ft. L. Min.
Deflection Factors:

D1 and D2 54 to 66 Volts D-C/Inch

D3 and D4 ... 43 to 53 Volts D-C/Inch
Deflection factor uniformity (INOte 8) ..o.ooiiiiiiiiiiiiiiiiee e ee s e rna e 29 Max.
Useful Scan (Note 9)

D1D2 4 Inches*

D3D4 4 Inches*
Pattern Distortion @ 75% of useful scan (Note 10) ......cooiiiiiiinieeene e 215 9% Max.
Tracking Error (INOte 11) oottt eeae sttt ereaee s e e e einebaeraeeeeeeans 29% Max.
Interaction Factor (Note 12) 0.000014 Inches/Volt D-C Max.
Spot Position (Undeflected) (Note 9) ..ovvvvviiveieiennnanns Within a 5/16-inch radius circle

* +2” minimum from tube face center

CIRCUIT DESIGN VALUES

Focusing Voltage .......ccococvvviviienenninn. 200 to 342 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any operating condition ............ccecvvveueenn. —15 to 4-10 Microamperes
Grid No. 1 Voltage (Note 5) ........ —44 to —26 Volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit ResiStance .........cccccivvvviviiieeiiiiie e eeeeeereveeveaneeens 1.5 Max. Megohms
Deflection Factors:

Ratio Post-Accelerator Voltage to Accelerator Voltage ...........cccoccoovvveveiiavieirieiie e 2.0
Dland D2 ... 27 to 33 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 ..., 24 to 30 Volts D-C/Inch/KV of Accelerator Voltage
Resistance in any Deflecting-Electrode Circuit (Note 13) .....cocveveeenen. 5.0 Max. Megohms

NOTES

1. Values are for each unit unless otherwise stated.

2. Accelerator power input (Avg.) should be limited to 6 Watts.

3. This tube is designed for optimum performance when operating at an Eb3/Eb2 ratio of
2.0. Operation at other ratios of Eb3/Eb2 may result in increased deflection (non) uni-
formity, pattern distortion and tracking error.
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. Grid No. 4 and Grid No. 2 are connected internally and referred to lLerein as accelerator.

The shield electrode and the accelerator electrndes are connected together in the normal
operating condition. However, the accelerators as well as the firs* ring of the post-deflec-
tion accelerating system may be operated at different potentials if desired and the shield
potential should then be adjusted for optimum performance.

. Visual extinction of the focused, undefl:cted spot.

The increase in Grid No. 1 voltage frcm cutoff to produce an Ib3 of 25 uADC.

. Measured in accordance with MIL-E-1 specifications using an Ib3 of 25 yxADC.
. The deflection factor (For both D1D2 and D3D4 plate pairs, separately) for deflections

of less than 75% of the useful scan will not differ frcm the deflection factor for a de-
flection of 25% of the usefu! scan by more than the indicated value.

. Centered with respect to the tube face and with the tube shielded.
. The edges of a raster pattern, whose mean dimensions are the indicated percentage of

useful scan, will not deviate from the mean dimension by more than the specified
amount.

The positions of the spot of each beam, when deflected from the center by applied
voltages proportional to the deflection factor will not deviate from each other by more
than the indicated percentage of the deflection.

The deflection of one beam when balanced d.c. voltages are applied to the deflection
electrodes of the other beam will not be greater than the indicated value.

Deflection electrode circuit resistances should be equal.

The ratio of the deflection factors of corresponding deflection electrodes will not ex-
ceed 1.15.

Deflection accuracy may be computed from the angle between traces, deflection factor
(non) uniformity and pattern distortion characteristics. In general, for deflections less
than those indicated the accuracy will improve.

The deflection errors including those from pattern distortion and deflection factor
(non) uniformity but not including that from angle between traces will not exceed
3.5% of the deflection.

TYPE 5AFP-
AVERAGE CHARACTERISTICS
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TYPE 5AFP-

Ji-22 ///‘__,,;}— L
CONTACTS | !

BASE AND COLLAR CONNECTIONS

1, t% COLLAR PINNO ELEMENT
874 - -

_ 4 DEFLECTOR D!
DIHEPTAL 12 PIN r 13 DEFLECTOR D2
COLLAR L 2 |  ACCELERATOR G2&4
7 — 3% e i< 2 DEFLECTOR D3
b 3 DEFLECTOR D4
4  SHIELD
MEDIUM SHELL *
DIHEPT, 6 DEFLECTOR Dt
(Bl2-37)ALIZB$|SNE. 7 DEFLECTOR D2
T b 8 ACCELERATOR G244
<Um 9 DEFLECTOR D4
© I0 DEFLECTOR D3
Il SHIELD
BASE PINNO ELEMENT
1& 4 HEATER
s 2 CATHODE
2 3  GRID NOI
o< 4 INTERNAL CONNECTION
@ 5  ANODE NOI
748 HEATER
) 9 CATHODE
> 10 GRID NOI
N INTERNAL CONNECTION
12 ANODE NOI
+D4 +D3
NOTE: SHIELD(COLLAR PINS NO 48 1/1)'5 COMMON TO
BOTH BEAMS
J1-22 CONTACTS, COLLAR PIN NO I, AND BASE
+ Dl KEY EACH ALIGN WITH THE 3D4 TRACE

DEFLECTION DIRECTIONS SHOWN WITH REFERENCE
TO ABOVEBOTTOM VIEW

+ 10°
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TYPE 5AHP-, SAHP-A CATHODE-RAY TUBE

The Type 5AHP- is a 5-in electrostatic focus
and magnetic deflection cathode-ray tube suitable
for radar applications. A low-voltage electrostatic
focus lens is employed, designed to operate at or
near cathode potential to afford substantially
automatic focus, independent of accelerator vol-
tage variations. In addition, the 5AHP- employs
the Du Mont high-resolution electron gun. Spot
size of the Self-focus Type 5AHP- is materially
better than that of magnetically focused types,
with a gain of approximately 20% in resolution
over the magnetically focused types. Little sacri-
fice in internal light output is observed and
weight and space are saved by the elimination of
the focus coil.

The Type S5AHP-A utilizes an aluminized
screen for greater light output and to minimize
screen charging effects; it is otherwise identical
to the SAHP-. If a P19 screen is selected, the
aluminized version should be used.

GENERAL CHARACTERISTICS
Electrical
Heater Voltage .....cccccccveeieiieiiccinrirereneieeseeessinnenns 6.3 Volts

Heater Current .. . 0.6109% Ampere
Focusing Method ......c.cccceveevvreeiieccinveninnns Electrostatic
Deflecting Method ........cccccvvvivveiiiereciriieenieneenn, Magnetic
Deflecting Angle (approxX.) ......cceeeeeveevvrereenns 53 Degrees
Phosphor No. 7 No. 14 No. 19
Fluorescence Blue Blue Orange
Phosphorescence Yellow Orange Orange
Persistence Long Medium-long Long
Direct Interelectrode Capacitances, Approx.
Cathode to all other electrodes ................ puuf.
Grid No. 1 to all other electrodes puf.
Mechanical
Overall Length ......ccccoiiiiiiiiiiririiiiererierereseciereeeeeeesnraseersseasessenrsesessrsesesssserssssss 11%8+ Y4 Inches
Greatest Diameter of BUID ......ocoiiceiieiiiiiiieiiiiiieiesietieeetieteeereeeeeeseseenessesaeenesnens 4'%6+3, Inches

Minimum Useful Screen DIameter .......cccoccoeviiiiieiriiieciiiniie e eeereeneeseesseneeersaeens 41/ Inches
Bulb Contact (Recessed Small Ball Cap) ..cccceeieviiieiciineceinieeeeicereeesssiee s seaeesssnaenee s J1-22
Base (Medium-Shell Octal 8-Pin) ... B8-65 or B8-11
Basing ... 8EF
Bulb Contact Alignment

J1-22 Contact aligns with pin No. 5 .o +10 Degrees
MAXIMUM RATINGS—(Design Center Values)
Accelerator VOILAge .....cocceireiccriirenrrireeciniireeraicresecreireeserineesossseneeesnnnes 10,000 Max. Volts D-C
Focusing Electrode Voltage . . —500 to +1000 Max. Volts D-C
Grid No. 2 VOItage ..occcoiiiecirriieeirennciier e reereesneeseerseseesssseseesessennssenne 700 Max. Volts D-C

Grid No. 1 Voltage
Negative Bias Value 180 Max. Volts D-C
Positive Bias Value' .. 0 Max. Volts D-C
Positive Peak ValUe ....ccoviiiiiiiiiicciieceeeeriieeccnreeecnisereesssseneeescnresesssnssesaesnnnns 0 Max. Volts

Peak Heater-Cathode Voltage

Heater Negative with respect to Cathode
Heater Positive with respect to Cathode ....

TYPICAL OPERATING CONDITIONS

180 Max. Volts D-C
180 Max. Volts D-C

Accelerator Voltage® ........ccccecvveeneas 5,000 7,000 Volts D-C
Focusing Electrode Voltage® . 0 to 200 0 to 250 Volts D-C
Focusing Electrode Current . . —15 to +15 —15 to +15 uA. D-C
Grid No. 2 Voltage .....cocevevrunenrnrnnnn, 300 300 Volts D-C
Grid No. 1 Voltage* .. . —28 to —72 —28 to —72 Volts D-C
Line Width A® ........ccccvieinenns . .010 .009 Inch Max.
Spot Position (Undeflected)® ........ 3 i Inch
Alignment Magnet Field Strength 0-4 0-4 Gausses
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MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit ResiStance ..........cccoooiviiiiiiiierieiiineeinia et i 1.5 Max. Megohms

NOTES

At or near this rating, the effective resistance of the accelerator supply should be ade-
quate to limit the accelerator input power to 6 watts. The screen of the 5SAHP19-A can
be permanently damaged should the current density be permitted to rise too high. To
prevent burning, minimum beam current densities should be employed.

Brilliance and definition decrease with decreasing accelerator voltage. In general, ac-
celerator voltage should not be less than 5,000 volts, except for the 5AHP19-A. For this
type, the accelerator voltage should not be less than 7,000 volts.

With Grid No. 1 voltage adjusted to produce an accelerator current of 100 wA., with
the pattern adjusted for best overall focus. Measured with a 525-line interlaced and syn-
chronized 2%;x3%;-inch pattern, with interlaced line blanking (current measured before
applying blanking).

Visual extinction of focused 234x3%;-inch raster pattern.

Measured with a 525-line interlaced and synchronized pattern with interlaced line
blanking. Pattern width adjusted to 90% of minimum useful screen diameter. Ib=100
wA. measured before applying blanking. Line width is the merged raster height di-
vided by the number of lines (262.5) (measured in center of tube face).

The 5AHP19-A should be checked at 7,000 volts. To avoid damage to the screen, it is
recommended that the screen current be not more than 50 pA. when measuring line
width. The line width under these conditions will be .009 inch maximum (current meas-
ured before applying blanking).

The center of the undeflected, focused spot will fall within a circle of ¥g-inch radius
concentric with the center of the tube face, with the tube shielded.

For optimum quality of the focussed spot, the use of a beam alignment magnet is
recommended. This may be obtained by the use of an adjustable magnet of the speci-
fied strength located approximately 54 inches from the reference line.

TYPE 5AHP-

4% MIN. USEFUL
SCREEN OIA.

Iy !
N1 ou® v L+ A
TS | 2e
X 2
' L /4\/_ MaX.
sk -
8
3% 53 \Acchsanoa CONTACT
SMALL BALL CAP
| | wi-22)
; -_K__ BOTTOM VIEW OF BASE
950 MAX. REFERENCE LINE PIN NO.  ELEMENT
POINT WHERE 1,430 4003 2 — HEATER
f / INCH DIAMETER RING 3 — GRID NO. 2
GAUGE, 2 INGHES LONG, .
A S 4 — FOCUSING
EFFECTIVE ’ ELECTROOE
CENTER
— GRID NO. 1
OF DEFLECTION ANTI-CORONA COATING :_ gn‘:aoog
! 1 INCH MIN. RADIUS
CONCENTRIC WITH CONTACT 8 — HEATER
CAP — ACCELERATOR
[}
+ L
ny ? ) 34
g ! 15
MEOIUM  SHELL
OCTAL 8-PIN - BASE
T (B86-65 OR B8—II)
£ ACCELERATOR CONTACT

SMALL BALL CAP
W1—-22)

NOTE:
1—D0 NOT HANDLE TUBE BY THE PART OF THE BULSB
MAVING THE ANTI—CORONA COATING.
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5AMP- CATHODE-RAY TUBES

The Du Mont Type 5AMP- is a tight-tolerance
5-inch cathode-ray tube employing the mono-
accelerator principle of beam acceleration. Elec-
trostatically focused and deflected, the Type
S5AMP- features high deflection sensitivity, ex-
ceptional deflection linearity and a flat faceplate.

The usable screen area of the Type SAMP-
measures 2.5 x 4 inches, designed this way to
provide very high deflection sensitivity in the
Y-axis. This sensitivity considerably reduces the
output amplitude requirements of wide-band
amplifiers and consequently reduces the cost of
such amplifiers.

The mono-accelerator principle requires that
all electron stream acceleration take place before
the beam enters the deflection system. Under this
arrangement, exceptional spot uniformity and
deflection linearity are achieved.

Deflection-plate connections are provided at
the tube neck rather than through the tube base
to appreciably reduce lead inductance and capaci-
tance to these electrodes.

GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage ... ... ... .. 6.3 Volts
Heater Current ... ... 0.6 + 109 Ampere
Focusing Method ... Electrostatic

Deflecting Method Electrostatic
Phosphor No. 1 No. 2 No. 7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence Green Yellow
Persistence Medium Long Long Short
Direct Interelectrode Capacitances Min. Max.
Cathode to all other electrodes .. ... 2.7 4.9 uuf
Grid No. 1 to all other electrodes .............. 2.9 5.5 puf
D1l to D2 ... .21 3.9 upf
D3toD4 ... 1.3 2.5 upf
D1 to all other electrodes ................. .43 7.9 uuf
D2 to all other electrodes .... ...4.0 7.4 puf
D3 to all other electrodes .. 29 5.5 upf
D4 to all other electrodes ... 2.6 4.8 uuf
Mechanical Data
Overall Length ... - ... 1754 = 1} Inches
Greatest Diameter of Bulb ............... .. 514 % 3/32 Inches
Minimum Useful Screen Diameter ... 41, Inches

Neck Contacts (Small Ball Caps) ... e . J1-25
Base (Medium Shell Diheptal 12-Pin) .. ... B12-37
BaSIlE ..o 140
Base Alignment:

D1D2 trace aligns with Pin No. 5 and tube axis .................................. + 10 Degrees

Positive voltage on D1 deflects beam approximately toward Pin No. 5
Positive voltage on D3 deflects beam approximately toward Pin No. 2
Angle between D3D4 and D1ID2 traces ..........................c...cccoieiiiiii . 90 * 1 Degrees

58



MAXIMUM RATINGS (Design Center Values)

Accelerator Voltage' U 6,000 Max. Volts D-C

Focusing Voltage ... 1,500 Max. Volts D-C

Grid No. 1 Voltage
Negative Bias Value

........................................................... 200 Max. Volts D-C

Positive Bias Value ... ... 0 Max. Volts D-C

Positive Peak Value ... 0 Max. Volts
Peak Heater Cathode Voltage

Heater Negative with respect to Cathode .................................. 180 Max. Volts D-C

Heater Positive with respect to Cathode .................................... 180 Max. Volts D-C
Peak Voltage between Accelerator and any Deflection Electrode ... 1,200 Max. Volts

TYPICAL OPERATING CONDITIONS

For Accelerator Voltage of ... . e U R PPN UUPRD 2,500 Volts D-C
Focusing Voltage ............ .. T .iiiiii... 0 to 300 Volts D-C
Grid No. 1 Voltage® SRR ... —34 to —56 Volts D-C
P1 Light Output® ... 15 Ft. L. Min.
Modulation® ... .. 45 Max. Volts D-C
Line Width A® .. . TP S OPPRRORUORRRRRRON .032 Inch Max.

Accelerator Current®
Deflection Factors:

800 Max. Microamperes D-C

Dt and D2 ... .. ... . 40 to 50 Volts D-C per Inch
D3 and D4 ... . ..... 20 to 25 Volts D-C per Inch
Deflection Factor Uniformity* ... ... ... 19, Max.
Useful Scan
Dland D2 ... . 4.00 (£ 2.00 min. from tube face center) Inches
D3 and D4 ... 2.50 (*+ 1.25 min. from tube face center) Inches
Pattern Distortion @ 909 of useful scan® 2% Max.
Spot Position ... Within a 5/16-inch radius circle’
CIRCUIT DESIGN VALUES
Focusing Current for any operating condition .............. —15 to +15 Microamperes D-C
Grid No. 1 Voltage® ........ —13.6 to —22.4 Volts D-C per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit Resistance ... 1.5 Max. Megohms
Deflection Factors:
D1 and D2 .. . 16 to 20 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 8 to 10 Volts D-C/Inch/KV of Accelerator Voltage
Resistance in any Deﬂectmg Electrode Circuit® . ... . .. 1 Max. Megohm
NOTES
1. The product of accelerator voltage and average accelerator current should be limited

to 6 watts.

Visual extinction of undeflected focused spot.

Measured in accordance with MIL-E-1 Specifications.

The deflection factor (for both D1D2 and D3D4 plate pairs, separately) for any de-

flection of less than 75% of the useful scan will not differ from the deflection factor

for a deflection at 259% of the useful scan by more than the indicated value.

5. All portions of a raster pattern, adjusted so its widest points just touch the sides of
a 2.295 x 3.672-inch rectangle, will fall within the area bounded by the 2.295 x 3.672-
inch rectangle and an inscribed 2.205 x 3.528-inch rectangle.

6. Deflection accuracy may be obtained by combining angle between traces, deflection
factor uniformity and pattern distortion characteristics. In general, for deflections
less than those indicated, the accuracy will improve.

7. When the tube is operated at typical operating conditions (Eh—=6.3 V., Eb2 = 2500 V.,
Ebl at focus); Ecl adjusted to avoid damage to the screen; with each of the de-
flecting electrodes connected to the accelerator; and with the tube shielded against
external influences, the spot will fall within a 5/16-inch radius circle, centered on the
tube face.

Under stable operating conditions, the position of the spot will not shift with changes
in intensity by more than .025 inch.

8. It is recommended that the deflecting electrode circuit resistances be approximately
equal.

9. An adjustable D.C. potential between the accelerator and the deflection plates may
be used to secure best overall focus.
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S5AMP
AVERAGE CHARACTERISTICS
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5AQP- CATHODE-RAY TUBES

The new Du Mont Type 5AQP- is a flat-faced,
tight-tolerance mono-accelerator cathode-ray tube
employing electrostatic focus and deflection. Scan-
ning is limited in both axes to 4 inches to afford
high deflection sensitivities. This simplifies the
output requirements of low- and medium-fre-
quency deflection amplifiers for which these
tubes are intended.

The mono-accelerator principle requires that
all beam acceleration occur before the beam
enters the deflection system and consequently,
field distortion effects on the beam are virtually
eliminated. This results in excellent deflection
linearity.

Since the Type S5AQP- is intended for low-
and medium-frequency applications, all electrode
leads are wired through the tube base to simplify
the mechanical design of the equipment in which
the tube is used. For high-frequency tubes, see
Types SAMP- and 5ATP-.

GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage ... 6.3 Volts
Heater Current ... 109% Ampere
Focusing Method Electrostatic
Deflecting Method ... ... Electrostatic
Phosphor No. 1 No. 2 No. 7 No. 11

Fluorescence Green Green Blue Blue

Phosphorescence - Green Yellow

Persistence Medium Long Long Short
Direct Interelectrode Capacitances Min. Max.

Cathode to all other electrodes .................. 2.7 5.0 puf.

Grid No. 1 to all other electrodes .. 3. 6.9 puf.

D1 to D2 . . 4.5 uuf.

D3 to D4 ... . 1.6 nuf.

D1 to all other electrodes ... 9.3 ppuf.

D2 to all other electrodes . 9.3 puf.

D3 to all other electrodes ... 6.3 puf.

D4 to all other electrodes 6.3 uuf.
Mechanical Data
Overall Length ... ... + 3/16 Inches
Greatest Diameter of Bulb *+ 3/32 Inches
Minimum Useful Screen Diameter ....................ccococoiiiiiiiiiieiians, 41, Inches
Base (Medium Shell Diheptal 12-pin) ... B12-37
BaSIIE . oo 14G

Base Alignment
D1D2 trace aligns with Pin No. 5 and Tube Axis ............................ + 10 Degrees
Positive voltage on D1 deflects beam approximately toward pin No. 5
Positive voltage on D3 deflects beam approximately toward pin No. 2
Angle between D3D4 and DI1D2 traces ...............ccc.cccoeiiieriiiiiiiiiiiiiane 90 = 1 Degrees
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MAXIMUM RATINGS (Design Center Values)

Accelerator Voltage' .. ... ... ... 4,000 Max. Volts D-C
Focusing Voltage ... 1,500 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias Value ... . 200 Max. Volts D-C
Positive Bias Value ... ... 0 Max. Volts D-C
Positive Peak Value ... 0 Max. Volts
Peak Heater-Cathode Voltage
Heater Negative with respect to Cathode ... ... 180 Max. Volts D-C
Heater Positive with respect to Cathode 180 Max. Volts D-C
Peak Voltage between Accelerator and any Deflection Electrode ............ 1,200 Max. Volts

TYPICAL OPERATING CONDITIONS

For Accelerator Voltage of ... 2,500 Volts D-C
Focusing Voltage ... 0 to 300 Volts D-C
Grid No. 1 Voltage® ..o —34 to —56 Volts D-C
P1 Light Qutput® ... 15 Ft. L. Min.
Modulation® ......... .. 40 Max. Volts D-C
Line Width A® .030 Inches Max.
Accelerator Current® ... 400 Max. Microamperes D-C
Deflection Factors:

D1 and D2 ... 40 to 50 Volts D-C per Inch

D3 and D4 .. 31.5 to 38.5 Volts D-C per Inch
Deflection Factor Uniformity* ... 19% Maximum
Useful Scan

DI e 4 Inches*

DDA e 4 Inches¥*
Pattern Distortion @ 909% of useful scan® ... ... 2% Maximum
Spot Position ... Within a 5/16-inch radius circle’

CIRCUIT DESIGN VALUES

Focusing Current for any operating condition ... —15 to +15 Microamperes D-C
Grid No. 1 Voltage® ... ... 13.6 to 22.4 Volts D-C per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit Resistance ... 1.5 Max. Megohms

Resistance in any Deflecting-Electrode Circuit® 1 Max. Megohm

Deflection Factors
Dl and D2 ...l 16 to 20 Volts D-C/Inch/KV of Accelerator Voltage
D3and D4 ... . 12.6 to 15.4 Volts D-C/Inch/KV of Accelerator Voltage
* + 2” minimum from tube face center

NOTES

1. The product of Accelerator Voltage and average Accelerator Current should be limited

to 6 watts.

Visual extinction of undeflected focused spot.

Measured in accordance with MIL-E-1 Specifications.

The deflection factor (for both D1D2 and D3D4 plate pairs, separately) for any de-

flection of less than 759% of the useful scan will not differ from the deflection factor

for a deflection at 259% of the useful scan by more than the indicated value.

5. All portions of a raster pattern, adjusted so its widest points just touch the sides of
a 3.672-inch square, will fall within the area bounded by the 3.672-inch square and
an inscribed 3.528-inch square.

6. Deflection accuracy may be obtained by combining angle between traces, deflection
factor uniformity and pattern distortion characteristics. In general, for deflections
less than those indicated, the accuracy will improve.

7. When the tube is operated at typical operating conditions (Eh=6.3 V., Eb2 =2500 V.,
Ebl at focus); Ecl adjusted to avoid damage to the screen; with each of the de-
flecting electrodes connected to the accelerator; and with the tube shielded against
external influences, the spot will fall within a 5/16-inch radius circle, centered on the
tube face.

Under stable operating conditions, the position of the spot will not shift with changes
in intensity by more than .025 inch.

8. It is recommended that the deflecting electrode circuit resistances be approximately
equal.

9. An adjustable D.C. potential between the accelerator and the deflection plates may
be used to secure best overall focus.

AT
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AVERAGE CHARACTERISTICS
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SARP- CATHODE-RAY TUBE

The Type 5ARP- is a two-gun electrostatic de-
flection and focus monoaccelerator cathode-ray
tube, with each gun having similar electrical
characteristics to the Type 5AQP-. The two guns
are independent of each other with the exception
of the accelerators and pattern adjustment elec-
trodes. Both accelerators and the internal shield-
ing are connected together.

The deflection plates, astigmatism control, ac-
celerator, and pattern adjustment electrode con-
nections for each gun are brought out to a
special ring base located at the upper end of the
bulb neck. This allows for minimum deflection
plate capacitance and maximum voltage insula-
tion without resorting to individual bulb contacts.

GENERAL CHARACTERISTICS

Electrical Data

Focusing Method ... Electrostatic
Deflecting Method ... Electrostatic
Direct Interelectrode Capacitances, Approx. (for each unit)
Cathode to all other electrodes .................................. 3.6 uuf,
Grid #1 to all other electrodes ....................c..c.cc........ 4.4 uuf.

DI to D2 ... 2.0 uuf.

D3toD4 ... 1.4 nuf.

D1 to all other electrodes 4.2 uuf.

D2 to all other electrodes ...............................ccceiiiii . ppuf.

D3 to all other electrodes ... uuf.

D4 to all other electrodes uuf.
Optical Data
Phosphor Number No. 1 No. 2 No. 7 No. 11

Fluorescent Color Green Green Blue Blue

Phosphorescent Color Green Yellow

Persistence Medium Long Long Short
Mechanical Data
Overall Length ... 181, * 14 Inches
Greatest Diameter of Bulb ... ... 5% * 3/32 Inches
Minimum Useful Screen Diameter . 415 Inches
BaSES ..o e B12-37

Basing ... L Special Ring Base

B12-37 Base Alignment (for each unit):
D1D2 trace aligns with Pin #4 and tube axis .......................ccc.cooiii. = 10 Degrees
Positive voltage on D1 deflects beam approximately toward Pin #11
Positive voltage on D3 deflects beam approximately toward Pin #8
Angle between D3D4 and DI1D2 traces ................cccccoooieeieiiieieiiiiinn . 90 * 1 Degrees

Trace Alignment.
Corresponding traces of each gun are within 1.0 degree of each other, in center of tube
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MAXIMUM RATINGS (Design Center Values)
(Values are for each wunit)

Heater VOILAZE . ... e e 6.3 Volts
Heater Current at 6.3 Volts . 0.6 £ 10% Ampere

Accelerator Voltage ................................ .. 6000 Max. Volts D-C
Astigmatism Control Electrode Voltage .........................cccociL 6000 Max. Volts D-C
Accelerator Input ... 6 Max. Watts
Astigmatism Control Electrode Input ... 6 Max. Watts
Focusing Electrode Voltage ................cccccooiiiiiiiiiiiiiiiiniiiei 1500 Max. Volts D-C
Grid #1 Voltage

Negative Bias Value ... 200 Max. Volts D-C

Positive Bias Value ... 0 Max. Volts D-C

Positive Peak Value ... 0 Max. Volts

Peak Heater-Cathode Voltage
Heater negative with respect to cathode 180 Max. Volts
Heater positive with respect to cathode ... 180 Max. Volts
Peak Voltage between Accelerator and any Deflection Electrode .............. 1100 Max. Volts
Peak Voltage between Accelerator and Pattern Adjustment Electrode ..... 280 Max. Volts

‘TYPICAL OPERATING CONDITIONS
(Values are for each unit unless otherwise indicated)
Accelerator Voltage® ... 2500 Volts D-C
Astigmatism Control Voltage® ... 2500 Volts D-C

Focusing Electrode Voltage .. .. 0 to 300 Volts D-C
Grid #1 Voltage® ............. . —34 to —56 Volts D-C

P1 Light Output® . 15 Ft. L. Min.
Modulation®* ......... 40 Max. Volts D-C
Line Width A' . 0.030 Inch Max.
Deflection Factors:

D1D2 45 to 55 Volts D-C per Inch

D3D4 31.5 to 38.5 Volts D-C per Inch
Deflection Ractor Uniformity® ... 1.5% Max.
Useful Scan:

DD 4 Inches*

D3 3.3 Inches*
Pattern Distortion®
Tracking ErrorT 0.050 Inch Max.
Spot Position® ... Within a 5/16-inch radius circle

CIRCUIT DESIGN VALUES (For each unit)
Focusing Electrode Current for any operating condition ......................... —15 to +15 ua.
Grid #1 Voltage® ........................ —13.6 to —22.4 Volts/Kilovolt of Accelerator Voltage
Grid #1 Circuit Resistance ..o 1.5 Max. Megohms
Deflection Factors:

DID2 ... 18 to 22 Volts D-C per Inch per Kilovolt of Accelerator

D3D4 ... 12.6 to 15.4 Volts D-C per Inch per Kilovolt of Accelerator
Resistance in any Deflecting-Electrode Circuit® ... 1 Max. Megohm
* centered

NOTES

1. Values given are for balanced deflection voltages. These values are measured with the
accelerator, astigmatism control, and pattern adjustment electrodes connected together.

2. Deflection uniformity, tracking error, or pattern distortion may be improved by the

use of a difference potential applied between accelerator and pattern adjustment

electrodes.

When this difference potential is used, slight changes may be noted in deflection

factors, grid cut-off voltage, light output and line width.

The astigmatism control electrode voltage should be adjusted to obtain optimum spot

shape.

Visual extinction of undeflected focused spot.

Measured in accordance with MIL-E-1 specifications.

The deflection factor (for both D1D2 and D3D4 plate pairs, separately) for any de-

flection of less than 909% of the useful scan will not differ from the deflection factor

for a deflection at 309 of the useful scan by more than the indicated value.

6. All portions of a raster pattern, adjusted so its widest points just touch the sides of
a 3.672 x 3.060-inch rectangle, will fall within the area bounded by the 3.672 x 3.060-
inch rectangle and an inscribed 3.528 x 2.940-inch rectangle.

npw
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7. The positions of the spot of each beam, when defiected from the center by applied
voltages proportional to the deflection factor, will not deviate from each other by
more than the indicated value within 909, of the useful scan dimensions.

8. When the tube is operated at typical operating conditions (Eh=6.3 V., Eb2 =2500 V,,
Ebl at focus); Ecl adjusted to avoid damage to the screen; with each of the de-
flecting electrodes connected to the accelerator; and with the tube shielded against
external influences, both spots will fall within a 5/16-inch radius circle centered on

9. It is recommended that the deflecting electrode circuit resistances be approximately
equal.
TYPE 5ARP-
+ 3 [ 2
5|_ 32
4 4 5 3
~= 41 MN.USEFUL |~
| SCREEN DIA| :
— - - 13
LT Yl Shen 1o
i | ! —< >:’ '
i ! | 12 N I -l - 8 5
! D1 ) I
i KEY - - ="
: | 1
: (L AN4 (\ 26
| ‘
IBI— f \ ) 10
2 i
‘ | Nio 12 4
; el ! ° 8
- !
i ' ‘4
‘ BASING
L / RING BASE
— i PIN NO ELEMENT
/| st e _[ © — ACCELERATOR, SHIELD
SPECIAL ~ 1T %46 8 ~PATTERN ADJUSTMENT ELECTRODE
DIHEPTAL 12-PIN | W
RING BASE +76 GUN B
-3 2 - DEFLECTING ELECTRODE D4
MEDIUM SHELL i 3 — DEFLECTING ELECTRODE D3
DIHEPTAL 12-PIN BASE \, i 4 — DEFLECTING ELECTRODE Dj
(BI2-37? : 5 — DEFLECTING ELECTRODE D,
| 6 — ASTIGMATISM CONTROL ELECTRODE
_ GUN "A"
9 — DEFLECTING ELECTRODE D3
10— DEFLECTING ELECTRODE Dg
11— DEFLECTING ELECTRODE D,
12— DEFLECTING ELECTRODE D
13— ASTIGMATISM CONTROL ELECTRODE
Bi2-37 BASE
GUN A —— GUN "B"
PIN NO. ELEMENT PIN.NO.  ELEMENT
| — HEATER 7 — HEATER
2— CATHODE 8 — HEATER
3— GRID NO.) S — CATHODE
5 — FOCUSING ELECTRODE 10— GRID NO.I
14 — HEATER '2 — FOCUSING ELECTRODE

68

the tube face.

The distance between each spot will be no greater than 5/16 inch.

BOTTOM VIEW OF TUBE




5ATP- CATHODE-RAY TUBES

The Du Mont Type 5ATP- are high-voltage,
tight-tolerance electrostatically focused and de-
flected cathode-ray tubes operating on the new
mono-accelerator principle.

Mono-accelerator construction provides a con-
siderable improvement in the performance of
cathode-ray tubes with no sacrifice in spot size,
trace brilliance or deflection sensitivity. In the
radically new electron gun, all beam acceleration
takes place before the beam enters the deflection
system. Under this arrangement, the beam path
is such that field distortion is virtually non-
existent. This distortion eliminated, excellent de-
flection linearity is achieved as well as uniform
spot size and intensity over the entire scanned
area.

The SATP- is designed for accelerating poten-
tials up to 6000 volts. At this voltage, screen
illumination comparable to other tube designs,
operating at voltages up to 609% higher, is ob-
tained with much greater deflection sensitivity.
The deflection sensitivity is further increased
through location of the deflection plates so that
the useful screen area measures 2.5 x 4 inches,
with the shorter dimension in the Y-axis. Critical
tolerances of mono-accelerator design only possible
through Du Mont pioneered tight-tolerance con-
struction.

Deflection-plate connections are brought out through the tube wall at the neck to
minimize lead inductance and capacitance. A flat faceplate reduces measurement error
owing to parallax between screen and scale. These features, combined with the high
degree of accuracy inherent in the tight-tolerance design make the Type S5ATP-
particularly well suited for accurate analysis of high frequencies and rapidly occurring
pulses and transients.

GENERAL CHARACTERISTICS

Electrical Data

Focusing Method ... ... ... ... .. .. Electrostatic
Deflecting Method .................................. ... Electrostatic
Direct Interelectrode Capacitances Min. Max.
Cathode to all other electrodes 6.1 wuf.
Grid #1 to all other electrodes . 11.0 nuf.
D1l to D2 ... 3.9 uuf.
D3 to D4 . 2.7 uuf.
D1 to all other electrodes 9.2 puf.
D2 to all other electrodes ... 9.1 uuf.
D3 to all other electrodes .. 6.9 uuf.
D4 to all other electrodes 6.0 wuf.
Optical Data
Phosphor Number No. 1 No. 2 No. 7 No. 11
Fluorescent Color Green Green Blue Blue
Phosphorescent Color Green Yellow
Persistence Medium Long Long Short
Mechanical Data
Overall Length ... . 17% = 14 Inches
Greatest Diameter of Bulb L . ... 5%, + 3/32 Inches
Minimum Useful Screen Diameter ................. ..ol s 414 Inches

Bulb Number Ja2P1
Neck Contacts e . .. J1-25
Base ... L R ... B12-37
BaSINE oo 14V
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Base Alignment
D1D2 trace aligns with Pin #5 and tube axis ... + 10 Degrees
Positive voltage on D1 deflects beam approximately toward Pin #5
Positive voltage on D3 deflects beam approximately toward Pin #2

Angle between D3D4 and DI1D2 traces ...........ccccoooiiiiiiiiin 90 * 1 Degrees
MAXIMUM RATINGS (Design Center Values)

Heater VOLTAZE ........ooiiiiiiiii e e 6.3 Volts
Heater Current at 6.3 Volts ... 0.6 = 109% Ampere
Accelerator Voltage .................. 10,000 Max. Volts D-C
Grid #2 Voltage ..... ... 700 Max. Volts D-C
Accelerator INPUL ... 41, Max. Watts
Focusing Electrode Voltage ... -—500 to +1000 Max. Volts D-C
Grid #1 Voltage

Negative Bias Value ... 200 Max. Volts D-C

Positive Bias Value .. 0 Max. Volts D-C

Positive Peak ValUue ... 0 Mazx. Volts
Peak Heater-Cathode Voltage

Heater Negative with respect to cathode ................................ocoocl 180 Max. Volts

Heater Positive with respect to cathode .................................. ... 180 Max. Volts

Peak Voltage between Accelerator and any Deflection Electrode 2000 Max. Volts

TYPICAL OPERATING CONDITIONS

Accelerator VOIAZEe ..........cc..occo iiooiiiiiiiiiii e ... 6000 Volts D-C
Grid #2 VOIAZE ... i 300 Voits D-C
Focusing Electrode Voltage ... 0 to 700 Volts D-C
Grid #1 Voltage' ... —34 to —56 Volts D-C
P11 Light Output’ 100 Min. Ft. L.
Modulaticn® .. 40 Max. Volts D-C
Line Width “A™ .035 Max. Inch
Accelerator Current® 750 Max. Microamperes D-C
Deflection Factors:

DD 94 to 116 Volts D-C per Inch

D3D4 ... . 34 to 42 Volts D-C per Inch
Deflection Factor Uniformity® ... 1% Max.
Useful Scan:

DID2 . 3.50 (£ 1.75 min. from tube face center) Inches

D3D4 1.60 (= .80 min. from tube face center) Inches

Pattern Distortion @ 909 of Useful Scan* ... ..
Focusing Electrode Current for any operating condition

........................... 2% Max,
—15 to +15 Microamperes

Spot Position (undeflected) ... Within a 5/16-inch radius circle®
CIRCUIT DESIGN VALUES
D1D2 Deflection Factor ........ 15.6 to 19.3 Volts D-C per Inch per Kilovolt of Accelerator
D3D4 Deflection Factor .......... 5.7 to 7.0 Volts D-C per Inch per Kilovolt of Accelerator
MAXIMUM CIRCUIT VALUES
Grid #1 Circuit Resistance ... ... 1.5 Max. Megohms
Resistance in any Deflecting-Electrode Circuit’ ... 1 Max. Megohm
NOTES

1. Visual extinction of undeflected focused spot.

2. Measured in accordance with MIL-E-1 specifications. Light output measured with
Type 3 Photronic Cell without eye correction.

3. The deflection factor (for both D1D2 and D3D4 plate pairs, separately) for any de-
flection of less than 759% of the useful scan will not differ from the deflection factor
for a deflection at 259 of the useful scan by more than the indicated value.

4. All portions of a raster pattern, adjusted so its widest points just touch the sides of
a 1.469 x 3.213-inch rectangle, will fall within the area bounded by the 1.469 x 3.213-
inch rectangle and an inscribed 1.411 x 3.087-inch rectangle.

5. Deflection accuracy may be obtained by combining angle between traces, deflection
factor uniformity and pattern distortion characteristics. In general, for deflections
less than those indicated the accuracy will improve.

6. When the tube is operated at typical operating conditions (Eh=6.3 V., Eb2 =6000 V.,
Ebl at focus, Ec2 = 300 V.); Ecl adjusted to avoid damage to the screen; with
each of the deflecting electrodes connected to the accelerator; and with the tube
shielded against external influences, the spot will fall within a 5/16-inch radius circle,
centered on the tube face.
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Under stable operating conditions, the position of the spot will not shift with changes
in intensity by more than .025 inch.

7. It is recommended that the deflecting electrode circuit resistances be approximately
equal.

8. An adjustable D.C. potential between the accelerator and the deflection plates may be
used to secure best overall focus.
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TYPE 5ATP-
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TYPE 5AWP- CATHODE-RAY TUBES

The Du Mont Type 5AWP- Cathode-ray
Tubes are high voltage tubes which incorporate
an intensifier subdivided into several steps. This
feature permits the use of much higher overall
accelerating voltages with deflection sensitivities
only slightly less than heretofore obtainable in
low voltage cathode-ray tubes. This tube has a
flat face, cylindrical body, special deflection srtuc-
ture for minimum defocusing, and the deflection
plate and anode connections are made through
the neck instead of through the base. Low capa-
city deflection plate leads facilitate high fre-
quency operation. The gun is designed to draw
negligible focusing electrode current. To prevent
film-fogging, and for maximum brightness and
stability in performance, all screens are provided
with a highly reflective metal backing. The
SAWP- is one of the line of Du Mont Tight-
tolerance Cathode-ray Tubes.

GENERAL CHARACTERISTICS

Electrical Data

Focusing Method .................... Electrostatic
Deflecting Method ....................................... T Electrostatic
Direct Interelectrode Capacitances Min. Max.
Cathode to all . ... .. 3.0 4.1 uuf
Grid No. 1 to all . ... 3.5 5.0 uuf
D1 to D2 ... ... 1.4 2.2 uuf
D3 to D4 ... ... 0.9 1.5 uuf
D1 to all . . .. 44 5.4 uuf
D2 to all ... 4.8 6.1 wuf
D3 to all .35 4.5 uuf
D4 to all ... 3.0 3.9 uuf
Optical Data
Phosphor Number 1 2 7 11
Fluorescent Color Green Green Blue Blue
Phosphorescent Color Green Yellow
Persistence Medium Long Long Short
Mechanical Data
Overall Length ... 1634 £ 14 Inches
Greatest Diameter of Bulb ... 51, £ 3/32 Inches
Minimum Useful Screen Diameter ....................cccccviiiiin i 414 Inches
BUlb INUMIDET e e J42L1

Bulb Contacts — Recessed Small Ball Caps ... J1-22
Neck Contacts — Small Ball Caps ................ .
Base — Medium Shell Diheptal, 12 Pin .
BaSIIIE . oo
Base Alignment
D3D4 trace aligns with Pin No. 5 and tube axis ... * 10 Degrees
Positive voltage on D1 deflects beam approximately toward Base Pin No. 8
Positive voltage on D3 deflects beam approximately toward Base Pin No. 5
Bulb Contact Alignment
J1-22 contacts align with D3D4 trace ... *+ 10 Degrees
J1-22 contacts on same side as Pin No. 5
Trace Alignment
Angle between D3D4 and D1D2 traces ..o 90 * 1 Degrees
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MAXIMUM RATINGS (Design Center Values)

Heater VOItage ... e 6.3 Volts
Heater Current at 6.3 Volts ... 0.6 = 109% Ampere
Post-Accelerator Voltage (Note 1) .. 15000 Max. Volts D-C
Accelerator Voltage (Note 1) ..o i 3500 Max. Volts D-C
Ratio Post-Accelerator Voltage to Accelerator Voltage (Note 2) ... 4.5
Accelerator Input (AvVE.) ... 6.0 Max. Watts
Focusing Electrode Voltage .......................cccoccciiiiiiiiii 1500 Max. Volts D-C
Grid No. 1 Voltage

Negative Bias Value ... 200 Max. Volts D-C

Positive Bias Value ... ... 0 Max. Volts D-C

Positive Peak Value ... 0 Max. Volts
Peak Heater-Cathode Voltage

Heater negative with respect to cathode ... 180 Max. Volts
Heater positive with respect to cathode ................................ ... 180 Max. Volts
Peak Voltage between Accelerator and any Deflection Electrode 1200 Max. Volts

TYPICAL OPERATING CONDITIONS

Post-Accelerator Voltage (INote 1) ..o 10300 Volts
Accelerator Voltage (Note 1) ... 2300 Volts
Focusing Electrode Voltage for all values of Ib3 ... 500 to 730 Volts
Grid No. 1 Voltage (Note 3) ... —33 to —55 Volts
Deflection Factors: (Note 4)
D1 and D2 113 to 128 Volts D-C per Inch
D3 and D4 113 to 128 Volts D-C per Inch
Deflection Factory Uniformity (Note 5) ... 2% Max.
Deflection Defocusing (INoOte 6) ... 1:2 Ratio
Useful Scan (Note 7)
Dland D2 ... 4 (*+ 2 from tube face center) Min. Inches
D3 and D4 ... 4 (£ 2 from tube face center) Min. Inches
Pattern Distortion (Note 8)
Modulation (INote ) ... . 35 Max. Volts D-C
Line Width “A” (Note ) ... ... .016 Max. Inches
Focusing Electrode current for any operating condition ... —15 to +10 uA
Spot Position (focused and undeflected) (Note 10) ... Within a 15 mm Square
For Accelerator Voltage not shown in the preceding table, the following can be used as
a guide:
Focusing Electrode Voltage ... 21% to 329% of Accelerator Volts
Grid No. 1 Voltage (Note 3) ............................. . 1.49% to 2.49% of Accelerator Volts
Ratio Post-Accelerator to Accelerator Voltage . ... 4.5
Dland D2 ... 49 to 56 Volts D-C per Inch per Kilovolt of Accelerator
D3 and D4 ... 49 to 56 Volts D-C per Inch per Kilovolt of Accelerator
MAXIMUM CIRCUIT VALUES
Grid No. 1 Circuit Resistance ... 1.5 Max. Megohms
Resistance in any Deflecting Electrode Circuit (Note 11) .................... 1.0 Max. Megohm
NOTES

1. Accelerator to final intensifier electrode voltage equally divided over the three in-
tensifier electrodes by 25 ‘megohm resistors connected between each intensifier and
the accelerator.

2. This tube is designed for optimum performance when operating at an Eb3/Eb2 ratio

of 4.5. Operation at other ratios of Eb3/Eb2 may result in changes in deflection uni-

formity and pattern distortion.

Visual extinction of undeflected focused spot.

D1D2 deflection factor within 8 volts of D3D4.

The deflection factor (for both D1D2 and D3D4 plate pairs, separately) for a de-

flection of 259% of the useful scan will not differ from the deflection factor for a de-

flection at 759% of the useful scan by more than the indicated value.

6. The ratio of the line width of a 4 inch long trace, adjusted for best center focus, to
the line width measured on the faceplate axis when the trace is deflected perpen-
dicularly *= 2 inches from the face center by a balanced D-C voltage, will not be
greater than the specified value.

7. Reduction in useful scan when Post-Accelerator voltage is greater than Accelerator
voltage is determined by the ratio of these voltages measured with respect to cathode.
Values shown are therefore applicable to any operating condition with the same
voltage ratios.

npw
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10.
11.

All portions of a raster pattern, adjusted so its widest points just touch the sides of
a 3.040 inch square, will fall within the area bounded by the 3.040 inch square and
an inscribed 2.960 inch square.

For an Ib3 of 25 uADC measured in accordance with MIL-E-1 specifications.
Centered with respect to the tube face and with the tube shielded. Connect free
deflecting electrodes to accelerator.

It is recommended that the deflection electrode circuit resistances be one megohm or
less and approximately equal, otherwise beam shift at high drives can be expected.
Higher resistance values up to five megohms may be used for low beam current
operation.
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TYPE 5AWP-

— o — S 14P  BOTTOM VIEW
U A2 s Q—D PIN NO. ELEMENT
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4
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’ REF.LINE ( NOTE 1)
00 '@ 3 GRID NOI
el ' 4 INTERNAL CONNECTION
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I

(5)
- ™ —=—) 7-

2 NO CONNECTION
14 HEATER
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_J \ 2.THE BULB SHALL BE J42L1 WITHOUT
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D

Z |- (X |~|—|T]o|mimoioj® >q

DIMENSION

5 Ya ! 3/32 pia.
4 /2 MIN. SCREEN
176t 316

2 Yt 316

3 et 3/i6
8t3/16

8 /2 NOM.

10 Va* 3/16
11t /4

2%1/g 0.0.

16 3/4 ¢ /4
45 °tige
30°+5°
60°t5°

BOTTOM.
VIEW

76



TYPE 5BDP- CATHODE-RAY TUBES

The Du Mont Type 5BDP- is a five inch, flat-
faced, electrostatically focused and deflected
Cathode-ray Tube with two independently con-
trolled beams and incorporating an intensifier
sub-divided into several steps. This feature per-
mits operation at high voltages and ratios of
intensifier to second anode voltage resulting in a
high writing rate. The deflector leads are brought
out directly through the bulb wall in order to
minimize lead inductance and capacitance. To
prevent film-fogging, and for maximum bright-
ness and stability in performance, all screens are
provided with a highly reflective metal backing.

Metallized screen types other than those listed
below are available on special order.

GENERAL CHARACTERISTICS (Note 1)

Electrical Data

Heater Voltage ... 6.3 Volts
Heater Current . .. 0.6 = 109 Amperes

Focusing Method ... ... Electrostatic
Deflecting Method ... ... Electrostatic
Phosphor No. 1 No. 2 No. 7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence Green Yellow
Persistence Medium Long Long Short
Direct Interelectrode Capacitances Min. Max.
Cathode to all ................. ... 3.4 4.4 puf
Grid No. 1 to all .31 4.1 uuf
D1 to D2 ... 1.8 2.7 uuf
D3 to D4 1.3 2.1 uuf
D1 to all .. 5.3 6.8 puf
D2 to all ... ... 53 6.8 wuf
D3 to all ... .. 4.5 5.8 puuf
D4 to all ... 4.5 5.8 puf
Mechanical Data
Overall Length ... . 18Y4 = 14 Inches
Greatest Diameter of Bulb ... 5% =+ 3/32 Inches

Minimum Useful Screen Diameter ............... 41/ Inches
Bulb Contacts — Recessed Small Ball Cap ... J1-22
Neck Contacts — Skirted Miniature ........... . Cl1-2
Base — Medium Shell Diheptal, 12 pin . . B12-37
Basing ... 14AB
Base Alignment

Base Key aligns with the D1D2 trace ... * 10 Degrees

Positive voltage on D2 deflects the beam approximately towards Base Key

Positive voltage on D3 deflects the beam approximately towards Base Pin No. 4
Bulb Contact Alignment

Bulb Contacts Align with D3D4 trace ....................c...cccooiciii £ 10 Degrees
Bulb Contacts on same side as Bese Pin No. 4
Trace Alignment

D1D2 trace aligns with D3D4 trace ....................cccoocoiiiiiieiii 90 * 2 Degrees
Corresponding traces of each gun align within ................................... ... = 2 Degrees
MAXIMUM RATINGS (Design Center Values)
Post-Accelerator Voltage ... 25,500 Max. Volts D-C
Accelerator Voltage (Note 2) . ... 3,500 Max. Volts D-C
Ratio Post-Accelerator Voltage to Accelerator Voltage ................................. .. 10 Max.
Focusing Voltage ... 1,550 Max. Volts D-C
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Grid No. 1 Voltage
Negative Bias Value ... 200 Max. Volts D-C
Positive Bias Value . Volts D-C
Positive Peak Value . Volts D-C
D-C

Peak Heater to Cathode Voltage
Heater Negative with respect to Cathode ..

. Volts

Heater Positive with respect to Cathode . Volts D-C
Peak Voltage between Accelerator and any Deflection Electrode ............ 1,200 Max. Volts
TYPICAL OPERATING CONDITIONS
For Post-Accelerator Voltage of (Note 3) ... 14,000 Volts
For Accelerator Voltage of (Note 3) ... 2,000 Volts
Focusing VOILage ..o 400 to 630 Volts
Grid No. 1 Voltage (Note 4) . -—45 to —75 Volts
Modulation (NNOtE 5) . 45 Max. Volts
Line Width “A” (Note 5) ... .. .020 Max. Inches
Line Width “B” (Note 5) .. .. .024 Max. Inches
Interaction Factor: (Note 6) ..o 14 x 10-* In./Volt D-C Max.

Deflection Factors:
D1 and D2 130 to 160 Volts D-C/Inch
D3 and D4 .. 111 to 133 Volts D-C/Inch
Spot Position (Undeflected) (Note 7) ..o Within a 16 mm Square

Useful Scan (Note 8)
Pattern Distortion (Note 9 & 10)

CIRCUIT DESIGN VALUES

Focusing Voltage ... 200 to 315 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any operating conditions ........................ —15 to +10 Microamperes
Grid No. 1 Voltage (Note 4) .. —22.5 to —37.5 Volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit Resistance ... 1.5 Max. Megohms
Resistance in any Deflecting-Electrode Circuit (Note 11) ... 1.0 Max. Megohm

NOTES

1. Values are for each unit unless otherwise stated.

2. Accelerator power input (Avg.) should be limited to six watts. At 100 uA D-C beam
current, the cathode current shall not exceed 2 mA D-C. To protect tube against
damage this measurement should be taken by pulsing the grid from cutoff to the
specified beam current at a 109% cycle and multiplying the current meter readings
by 10.

3. Equally divided over the three intensifier electrodes.

Suggested method of connection:

25 Meg.
Post
Accelerator 25 Meg.
25 Meg.
Accelerator

Visual extinction of undeflected focused spot.

For an Ib3 of 50 uA D-C.

The deflection of one beam when balanced D-C voltages are applied to the deflection
electrodes of the other beam will not be greater than the specified value.

With the tube shielded against external influences, Eb3 = 14,000 volts, Eb2 = 2,000
volts, and Ebl adjusted for focus centered with respect to the tube face.

N ouh

78



8. Minimum useful scan diameter is limited at high ratios of Eb3/Eb2 to 4 inches at
5:1, 3.5 inches at 7:1 and 2.5 inches at 10:1.

9. The total vertical movement of the upper edge of a 3 inch vertical trace, (centered
with respect to the tube face), deflected horizontally 1.5 inches to the left and right
of the center of the tube face, shall not exceed 0.12 inch. The total vertical move-
ment of the lower edge of the 3 inch trace also shall not exceed 0.12 inch. The
D3D4 trace shall be considered vertical.

10. The sum of the total horizontal movement of the left and right edges of a 3 inch
horizontal trace, (centered with respect to the tube face), deflected vertically 1.5
inches above and below the center of the tube face, shall not exceed 0.12 inch.
The D1D2 trace shall be considered horizontal.

11. It is recommended that the deflecting electrode circuit resistances be approximately
equal. Higher resistance values up to 5.0 megohms may be used for low beam
current operation.

BOTTOM VIEW

UNIT A UNIT B

PIN NO, ELEMENT PIN NO. ELEMENT

| HEATER 7 HEATER

2 CATHODE 8 HEATER

3 GRID NO. | 9 CATHODE

4 NO CONNECTION 10 GRID NO.|

& FOCUSING ELECTRODE N NO CONNECTION

14 HEATER 12 FOCUSING ELECTRODE
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TYPE 5BDP-
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TYPE 5BDP-
AVERAGE CHARACTERISTICS
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5BP-A CATHODE-RAY TUBES

The Type SBP-A Cathode-ray Tubes are elec-
trostatically focussed and deflected cathode-ray
tubes with four free deflection plates for bal-
anced deflection. Employing low accelerating volt-
ages, the Type 5BP-A Cathode-ray Tubes are de-
signed for applications where the use of an in-
tensifier is not essential. The electron gun is de-
signed to draw negligible focusing electrode cur-
rent.

The Type 5BP-A is recommended for replace-
ment only. \

GENERAL CHARACTERISTICS

Electrical

Heater Voltage ....c.ccccovecvievriieniniineniecicnienne 6.3 Volts

Heater Current ...... 0.6 +=109% Ampere

Focusing Method ......ccccevviiiiiiiciinnninn Electrostatic

Deflecting Method .......cccoeeieniiiicne Electrostatic

Phosphor No. 1 No. 11
Fluorescence Green Blue
Persistence Medium Short

Direct Interelectrode Capacitances, Nominal

Grid No. 1 to all other electrodes .......... 8.0 uuf.
D1 to D2 ............. 1.4 puf.
D3 to D4 ..o, o 1.2 ppf.

D1 to all other electrodes except D2 .... 8.0 uuf.
D2 to all other electrodes except D1 .... 7.5 uuf.
D3 to all other electrodes except D4 .. 10.0 uuf.
D4 to all other electrodes except D3 .... 7.5 uuf.

Mechanical
Overall Length ......ccccccvvmiiiiiiiiiiiiiniei e 1634 =+ 34 Inches
Greatest Diameter of Bulb ..o 5V4 4+ 1/16, Inches
—3/32 Inches
Minimum Useful Screen DIismeter .......ccooiiiiiriiiiirreineriremnierreronieraeenurecrasseeecreriessanes 414 Inches
Base ..ccieeiieieiiiiirininee e Medium Magnal
Basing ..cccceeveereecenniiiiie it e senae e . . ettt te e e eneae 11N
Base Alignment
3D4 trace aligns with Pin No. 1 and tube axis .....ccccccevveinieiiimnieiiiiiinnennninnns =+ 10 Degrees

Positive voltage on D1 deflects beam approximately toward Pin No. 4.
Positive voltage on D3 deflects beam approximately toward Pin No. 1.
Angle between 3D4 and 1D2 traces .......c.ccooeeviiieiininiciieniiineineieees 90 =+ 3 Degrees

MAXIMUM RATINGS—(Design Center Values)

Anode NO. 2 VOItage .....ccivmicriiriiiiiiinniriiirreie et s e enanens 2000 Max. Volts D-C
Anode NO. 1 VOoltage! .....ccoveiriereriiremrenineireniiiieeiitesesininss e sieesssssenss sossane 1000 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias Value ..o 125 Max. Volts D-C
Positive Bias Value 0 Max. Volts D-C
Positive Peak Valle ....cccccvcrreiiiiieiniiniiein it innesissisesessssnenesssssnsesssssasses s ssenes 2 Max. Volts
Peak Voltage between Anode No. 2 and any Deflection Electrode ................ 500 Max. Volts
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TYPICAL OPERATING CONDITIONS

For Anode No. 2 Voltage of ................... 1500 2000 Volts
Anode No. 1 Voltage for focus ............... 253 to 422 338 to 562 Volts
Grid No. 1 Voltage® .......cccceeeevvriierenienns —15to —45 —20 to —60 Volts
Deflection Factors:
D1 and D2 .....ooovvrviiiiciinciencnecenennenns 52 to 74 70 to 98 Volts D-C per Inch
D3 and D4 .....coceiviiiiiiiniiinininineieeinees 47 to 67 63 to 89 Volts D-C per Inch
Anode No. 1 Voltage for focus ......ccoovuiuiiiiiiiiniiiiinnieinniiinnen. 16.9% to 28.1% of Eb2 Volts
Grid No. 1 Voltage® ......cooveenrrerieieanienieeiniesineeennees 1% to 3% of Eb2 Volts
Anode No. 1 Current for any operating condition ..........eceveunees —50 to 4+10 Microamperes
Deflection Factors:
D1 and D2 ...ccooovvrirmiinniececininninene 35 to 49 Volts D-C per Inch per Kilovolt of Eb2
D3 and D4 ...cooeeeeiicieiicninnetee e 31.5 to 44.5 Volts D-C per Inch per Kilovolt of Eb2
Spot Position (Undeflected)® ........ccccciiiviiiiiiiiiees verricrcninnnneen. Within 15 Millimeters square

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit Resistance ...........ccccecvveennvennnn, . ... 1.5 Max. Megohms
Resistance in any Deflecting Electrode Circuit! .......ccccceveremniccrneenenccerennenas 5 Max. Megohms
NOTES
1. Anode No. 2 and Grid No. 2, which are connected together within the tube, are referred

to herein as Anode No. 2.
. Visual extinction of undeflected focused spot.
. With Eb2=1500 volts and Eb1 adjusted for focus.
. It is recommended that the deflecting electrode circuit resistances be approximately
equal.
5. For optimum focus the average potentials of the deflection plates and second anode
should be the same.
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5CP-A CATHODE-RAY TUBES

The Type 5CP-A Cathode-ray Tubes are de-
signed for oscillographic applications. The intensi-
fier principle is used to provide a maximum de-
flection sensitivity for a given final accelerating
voltage. A glass envelope has been designed to
provide great mechanical strength and the tube
base design provides adequate insulation between
electrode leads for high altitude installation. The
gun is designed to draw negligible focusing elec-
trode current.

The four types differ only in the characteristics
of the fluorescent screens. Other screen types may
be obtained on special order.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage ... ... ... 6.3 Volts
Heater Current .........ccccueevenennn 0.6 = 109 Ampere
Focusing Method .......ccccccccvvviivniiinnnnn. Electrostatic
Deflecting Method .............cccvvvevvvnnnnn. Electrostatic
Phosphor No.1 No.2 No.7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence —  Green Yellow —
Persistence Medium Long Long Short

Direct Interelectrode Capacitances, Nominal

Cathode to all other electrodes .................. 9 uuf.
Grid No. 1 to all other electrodes .............. 8 uuf.
D1 to D2 2 puf

D3 to D4 2 uuf.

D1 to all other electrodes except D2 ........ 7 uuf.

D2 to all other electrodes except D1 ........ 7 uuf.

D3 to all other electrodes except D4 ........ 5 puf.

D4 to all other electrodes except D3 ........ 6 uuf.
Mechanical
Overall Length ..o ccccreerree et aeae e e sese e bnbnnraaeeseesseensens 1634 =+ 33 Inches
Greatest Diameter of Bulb 514 =+ 3/32 Inches

Minimum Useful Screen DIAmeter ...........cccvieiiiiiiiiiiiiiiicerieaeseeeeeereeeerreeserererssnnn 4145 Inches
Bulb COontact ..o J1-22
Base ... B12-37
14]

Base Alignment:
D1D2 trace aligns with Pin No. 5 and tube axis .................................. = 10 Degrees
Positive voltage on D1 deflects beam approximately toward Pin No. 5.
Positive voltage on D3 deflects beam approximately toward Pin No. 2.
Angle between D3D4 and DI1D2 traces ..............ccccoooiieiiiiiiiiiiiinn 90 * 3 Degrees

Bulb contact alignment:
J1-22 contact aligns with D1ID2 trace ..............ccccocoviiiiieiiieniiiiiiiiineni, = 10 Degrees
J1-22 contact on same side as Pin No. 5

85



MAXIMUM RATINGS—(Design Center Values)

Anode No. 3 Voltage (Accelerator High-Voltage Electrode) ................ 4000 Max. Volts D-C
Anode No. 2 Voltage' .......ccovremvmimieerinieietenceere e .. 2000 Max. Volts D-C
Ratio Anode No. 3 Voltage to Anode No. 2 Voltage ....c.cccoervevririeeriineeiniiniieniiinnes 2.3 Max.
Anode NoO. 1 VOIMAZE ..ocouviiiiiiiieiiieieeiiriiiiieiicrereieeeeeeseeesetieasnasnaeaasnesseaneseneees 1000 Max. Volts D-C
Grid No. 1 Voltage

Negative Bias ValUe ........couiiiiiiiiiiiiiiiiiieiiriciiviecesienseseeeeeesessssassnnsesenes 200 Max. Volts D-C

Positive Bias Value 0 Max. Volts D-C
Positive Peak VAlUe ......ccooiiiiiiiriiiiimiicireiecr e ceerenreere e sesenenesensaeraes s aa i ssess 2 Max. Volts

Peak Heater-Cathode Voltage
Heater Negative with respect to Cathode .......cccccccervriieiiiiiiiiinncceninnnnens 125 Max. Volts D-C
Heater Positive with respect to Cathode . 125 Max. Volts D-C

Peak Voltage between Anode No. 2 and any Deflection Electrode ........... 500 Max. Volts

TYPICAL OPERATING CONDITIONS

For Anode No. 3 Voltage of ................... 2000 3000 4000 Volts
For Anode No. 2 Voltage of 2000 1500 2000 Volts
Anode No. 1 Voltage for focus ............... 375 to 690 280 to 515 375 to 690 Volts
Grid No. 1 Voltage® .......cccccevviveevcecrnneenenns —30to —90 —22.5to —67.5 —30 to —90 Volts
Deflection Factors:

D1 and D2 ...coiiiiriieciieieenien e 62 to 84 58 to 80 78 to 106 D-C V/in.

D3 and D4 ....cccovcviiviiiiiieininineirnecaen 54 to 74 50 to 68 66 to 90 D-C V/in.
Anode No. 1 Voltage for fOCUS ......ccovvvvrivmrnnrrereceererecrorncrannennene 18.7% to 34.5% of Eb2 Volts
Grid No. 1 VOItAZE” ..ovvviciiriieierirreieiaiiirecsseseeissneesreecreneee s neneessnns 1.5% to 4.5% to Eb2 Volts
Anode No. 1 Current for any operating condition ................. —15 to +10 Microamperes

Deflection Factors:
No 3rd Anode or Eb3 = Eb2

.. 31 to 42 Volts D-C per inch per Kilovolt of Eb2
27 to 37 Volts D-C per inch per Kilovolt of Eb2

Eb3 = Twice Eb2

D1 and D2 39 to 53 Volts D-C per inch per Kilovolt of Eb2

D3 and D4 33 to 45 Volts D-C per inch per Kilovolt of Eb2
Spot Position (Undeflected)® .......ccocerrviinierecnreinnenenicnnoreessaneens Within 25 Millimeters square

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit ReSiStance ........cccccoovrvciiitieiiiiniiiinniiircereenie e snes 1.5 Max. Megohms
Resistance in any Deflecting-Electrode Circuit® .........cccccceviiiiniiiiniiennnnennnnee 5 Max. Megohms

NOTES

1. The product of Anode No. 2 voltage and average Anode No. 2 current should be limited
to 6 watts.

2. Visual extinction of undeflected focused spot.

3. When the tube is operated at (1) normal heater voltage; (2) Eb3 — 3000 volts; (3)
Eb2 = 1500 volts; (4) Ebl adjusted for focus; (5) Ecl set at such a value as will avoid
damage to the screen; (6) with each of the deflecting electrodes connected to Anode
No. 2; and (7) with the tube shielded against external influences:

The spot will fall within a 25 mm. square, the center of which coincides with the geo-
metric center of the tube face and the sides of which are parallel to the traces produced
by deflecting electrodes D1 and D2 and by deflecting electrodes D3 and D4 respectively.

4. It is recommended that the deflecting electrode circuit resistances be approximately
equal.

5. For optimum focus the average potentials of the deflection plates and second anode
should be the same.
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S5FP- CATHODE-RAY TUBES

The Types 5FP- Cathode-ray Tubes are mag-
netically focussed and deflected cathode-ray tubes
with a relatively large and flat screen area. Pri-
marily designed for radar indicator applications,
the Type S5FP- features an electron gun with a
limiting aperture to produce a sharp, round spot
at high screen currents.

The Type 5FP- Cathode-ray Tubes are similar
to the 7-inch 7BP-, the 10-inch 10KP-, and the
12-inch 12SP-. Selection of one of these radar-type
tubes would be determined by the screen size de-
sired and the exact electrical characteristics needed
to fit the application.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage .....ccoooevviiiiiiiiiiiiiieieiicieeee, 6.3 Volts
Heater Current ........ccoeeevvvnnnnn.. 0.6 = 109% Ampere
Focusing Method ...........cciiviiniiiiiiinenans Magnetic
Deflecting Method ................. .... Magnetic
Deflecting Angle (Approx.) ............... 53 Degrees
Phosphor No. 5 No. 7 No. 14

Fluorescence Blue Blue Blue

Phosphorescence — Yellow Orange

Persistence Short Long Medium-

long

Direct Interelectrode Capacitances, Approx.

Cathode to all other electrodes .................. 5 uuf.

Grid No. 1 to all other electrodes .............. 8 uuf.
Mechanical
Overall Length ...t eeeerree e s eeaveeecssres e s e seraessesbeeesennes 1113 =+ 34 Inches
Greatest Diameter of Bulb ............... ....4-15/16 =+ 3/32 Inches
Minimum Useful Screen Diameter ............. 4Y4 Inches
Bulb Contact (Recessed Small Ball Cap) .....ccoovoiiiiriiieiiiiiiiieeiinereree e ceeareeeeseeseeeane J1.22
Base (Medium-Shell Octal 8-Pin) . ... B8-65 or B8-11
BaASINE .eereiiiiiieiieiieeiiiiiirr ettt reeteresesareaaeaereresee et tbartete et re tae s anaatersan inbebesseesen et et taetreteneenaen 5AN
Bulb Contact Alignment J1-22 Contact aligns with Pin No. 5 ......ccocceeeinini, =+10 Degrees

MAXIMUM RATINGS—(Design Center Values)

ANOde VOILAZE ..oevreiiiiiiiiiriiiiiiireettte e e e s cserieeaee s e e e sereeararesaeeses e sbbnsnneees . Volts D-C
Grid No. 2 Voltage . Volts D-C
Grid No. 1 Voltage

Negative Bias Value 180 Max. Volts D-C

Positive Bias Value' .. 0 Max. Volts D-C

Positive Peak Value 2 Max. Volts
Peak Heater-Cathode Voltage

Heater Negative with respect to Cathode .......ccocccvvvviieiiniiciiiieiniiineenn, 125 Max. Volts D-C

Heater Positive with respect to Cathode ........cccoccvvviereeeineiiicrcninneceeeenn. 125 Mazx. Volts D-C
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TYPICAL OPERATING CONDITIONS

Anode Voltage ......ocveeiivvcvrmrrereeirerieceenseneeeneneenns 4,000 7,000 Volts D-C
Grid No. 2 Voltage .. . 250 250 Volts D-C
Grid No. 1 Voltage® .... —25to —70 —25to —70 Volts D-C
Focusing Coil Current® ....... 75 to 102 99 to 135 Ma. D-C
Spot Position (Undeflected)® ........cccovvevevveeerecnnes 9 — mm.

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit ReSiStance .......cccccciemririeniiniiiniiin e 1.5 Max. Megohms

90

NOTES

. At or near this rating, the effective resistance of the anode supply should be adequate

to limit the anode input power to 6 watts.

. Visual extinction of undeflected focused spot.
. For JETEC standard focus coil No. 106, or equivalent, with the grid No. 1 voltage ad-

justed to produce an anode current of 200 microamperes and with distance (D) from
reference line to center of air gap equal to 2.75 inches.

. The center of the undeflected, unfocused spot will fall within a circle of 9 mm. radius

concentric with the center of the tube face.
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SJP-A CATHODE-RAY TUBES

The Type 5JP-A Cathode-ray Tubes are de-
signed for oscillographic applications where low
deflection plate capacitances are essential. The de-
flection plate leads are short and direct, terminat-
ing in caps on the wall of the tube rather than in
the tube base. The intensifier principle is used to
provide a maximum deflection sensitivity for a
given final accelerating voltage. The gun is de-
signed to draw negligible focusing electrode cur-
rent.

The four types differ only in the characteristics
of the fluorescent screens. Other screen types may
be obtained on special order.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage .......cccoocevviiiiecciiiiier e, 6.3 Volts
Heater Current ...................... 0.6 = 109% Ampere
Focusing Method .......cccveoveienvviinnenn. Electrostatic
Deflecting Method .......... ... Electrostatic
Phosphor No.1 No.2 No.7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence  — Green Yellow —

Persistence Medium Long Long Short

Direct Interelectrode Capacitances, Nominal
Grid No. 1 to all other electrodes .............. 8 upf.
D1 to D2 i, . 1.5 puf.
D3 to D4 oo, 1.5 uef.
D1 to all other electrodes except D2 .....2.5 uuf.
D2 to all other electrodes except D1 ...... 3 uuf
D3 to all other electrodes except D4 ...... 25 uuf.
D4 to all other electrodes except D3 ......2.5 uuf.

Mechanical

Overall Length ..ot et s eee e 1634 =+ % Inches
Greatest Diameter of Bulb ........... 6 =+ 1/16 Inches
Minimum Useful Screen DIiameter ...........ooccvviiuvieiiiioiieie e eeeeeeeeseeresreeeneeeranens 41/ Inches
Bulb Contact (Anode NO. 3) .iviiieeiiiiieicieieeecieee et a st s st ee s Small Cap (C1-1)
Bulb Contacts (Deflection Plate) ........cccccccooiviriiviiiiiinieeieeeereeeeeesrenanene Miniature Cap (C1-2)
BaSE it et e e e e s e e e et e e e aaeaee s e e e ar e b abtraeeeas e ranns Medium Magnal
BASINIE oottt be e et e e e et ae e entbe et e et beeetaeerenesnn aneeenne 118

Base Alignment
D3D4 trace aligns with Pin No. 6 and tube axis ............cocooviiiiiinninn #+10 Degrees
Positive voltage on D1 deflects beam approximately toward Pin No. 3.
Positive voltage on D3 deflects beam approximately toward locating key.
Angle between D3D4 and D1D2 traces .......cccoccvevuimtveririrreriseiisonsannniraeaeeenens 90 =% 3 Degrees

Bulb Contact Alignment
Anode No. 3 contact aligns with D3D4 trace ......cccccevveiiiiininiiiiiiiiiiiiien s =+10 Degrees
Anode No. 3 contact on same side as locating key
Deflection Plate contacts are within 10 degrees of the plane through
the tube axis and their respective traces.
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MAXIMUM RATINGS—(Design Center Values)

Anode No. 3 Voltage (Accelerator High Voltage Electrode) ............ 4000 Max. Volts D-C
Anode No. 2 Voltage ® ...t sanenens

Ratio Anode No. 3 Voltage to Anode No. 2 Voltage ...
Anode NO. 1 VOItage ...occoocvvriiiiiiiiiiiiiiiiienieesrenniiseiinirenene e e

Grid No. 1 Voltage

Negative Bias Value 125 Mazx. Volts D-C

Positive Bias ValUe .......coiiviiiiiiriiiiiiiiiiiiiii e 0 Max. Volts D-C
Positive Peak Valle ....occcoiveiiiiitiiiiiiiii et 2 Max. Volts
Peak Voltage between Anode No. 2 and any

Deflection EleCtrode .......ccccviicieiereriieiiiiiiiiiiiiiiiiiiiieiieees e nenee e enessarsssasnsas 500 Max. Volts

TYPICAL OPERATING CONDITIONS

For Anode No. 3 Voltage of ................ 3000 4000 Volts
For Anode No. 2 Voltage of ................ 1500 2000 Volts
Anode No. 1 Voltage for focus .. ... 250 1to 472 333 to 630 Volts
Grid No. 1 Voltage® .....cceevvevicrnnen. —34 to —79 —45 to —105 Volts
Deflection Factors:
D1 and D2 ... 58 to 86 77 to 115 Volts D-C per Inch
D3 and D4 ..oooveiiiiiceeineiineeniieeirninies 58 to 86 77 to 115 Volts D-C per Inch
Anode No. 1 Voltage for foCUS ...covoverieirrireiriiieneneienenneniinenna 16.6% to 31.5% of Eb2 Volts
Grid No. 1 Voltage® . 2.3% to 5.3% of Eb2 Volts
Anode No. 1 Current for any operating condxtlon ........................ —50 to +10 Microamperes

Deflection Factors:
No 3rd Anode or Eb3 = Eb2

D1 and D2 34 to 50 Volts D-C per inch per Kilovolt of Eb2
D3 and D4 ... 34 to 50 Volts D-C per inch per Kilovolt of Eb2
Eb3 = Twice Eb2

Dl and D2 ...cconiriieiiiniiiiininee 38 to 58 Volts D-C per inch per Kilovolt of Eb2
D3 and D4 ........ ... 38 to 58 Volts D-C per inch per Kilovolt of Eb2
Spot Position (Undeflected) .....ccccccvviiiiiiininnnenninnenns Within a 7.5 millimeter radius circle*

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit ResiStance .........cccoviiviiiieiiiiiiiierenice e, 1.5 Max. Megohms
Resistance in any Deflecting Electrode Circuit’ ....c.cccoieevviininiirneenciecannns 5 Max. Megohms

NOTES

1. Anode No. 2 and Grid No. 2, which are connected together within the tube, are referred
to herein as Anode No. 2.

2. The product of Anode No. 2 voltage and Average Anode No. 2 current should be limited
to 6 watts.

. Visual extinction of undeflected focused spot.

. Centered with respect to the tube face with the tube shielded.

. It is recommended that the deflecting electrode circuit resistances be approximately
equal.

6. For optimum focus the average potentials of the deflection plates and second anode

should be the same.
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5LP-A CATHODE-RAY TUBES

The Type S5LP-A cathode-ray tubes are de-
signed for oscillographic applications. The inten-
sifier principle is used to provide a maximum
deflection sensitivity for a given final accelerating
voltage. The gun is designed to draw negligible
focusing electrode current.

The Type 5LP-A is recommended for replace-
ment only.

GENERAL CHARACTERISTICS
Electrical
Heater Voltage .......ccccocviiiiiiiiiiiiinn 6.3 Volts

Heater Current .. 0.6 = 109 Ampere
Focusing Method .....ccccovvvveeiinievnnninn. Electrostatic
Deflecting Method ........ccoeevviviriiincennns Electrostatic
Phosphor No. 1 No. 2 No.7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence —  Green Yellow —
Pers stence Medium Long Long Short

Direct Interelectrode Capacitances, Nominal

Grid No. 1 to all other electrodes ..................
D1 to D2 ...
D3 t0 D4 e
D1 to all other electrodes except D2 ........
D2 to all other electrodes except D1 ........
D3 to all other electrodes except D4 ........
D4 to all other electrodes except D3 ........

Mechanical
Overall Length ...t s eeeree e e e e er e rara i reaeesaesesasseessnanrnnnn 1634 = 3% Inches
Greatest Diameter of Bulb ..ot 5-5/16 = 1/16 Inches
Minimum Useful Screen Diameter ... 415 Inches
Bulb Contact (Anode NO. 3} .oiiiiiiieiiiiiiiee e v e e s rrrse e eeeraes Small Cap (C1-1)
BaSE oot et b e a e Medium Magnal
BaaSINE  coiiieiiit et s ettt e et et e et et n et renese e et s bbb s e saeee s ee e aannees 11T
Base Alignment

D3D4 trace aligns with Pin No. 6 and tube axis ........cccccooirvrniiiiienninnnn. =+ 10 Degrees

Positive voltage on D1 deflects beam approximately toward Pin No. 3
Positive voltage on D3 deflects beam approximately toward locating key.

Angle between D3D4 and DID2 traces ....cccccovveieeimviiieiriiriiimmnneinn 90 #+3 Degrees
Bulb Contact Alignment:
Anode No. 3 Contact aligns with D3D4 trace .........coecoveviiicriniminiinceninnn =+ 10 Degrees

Anode No. 3 Contact on same side as locating key.

MAXIMUM RATINGS-—(Design Center Values)

Anode No. 3 Voltage (Accelerator High Voltage Electrode) ................ 4000 Max. Volts D-C
Anode No. 2 VOItage™? ... iieeeecvrier e vieresecvrtcssesseeesniserees s nsenesensenecenes 2000 Max. Volts D-C
Ratio Anode No. 3 Voltage to Anode No. 2 Voltage ....cocoecvcereiiiiiiiniiiiiiiniiiins 2 Max.
Anode NoO. 1 VOItage ...c.covviveiiieiiiieiiiiienies et ae e 1000 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias VAlUe .....coooevemiiiiiiiieiiiiiiniiiiiiiiii e 125 Max. Volts D-C
Positive Bias Value ... 0 Max. Volts D-C
Positive Peak Value e ——— 2 Max. Volts
Peak Voltage between Anode No. 2
and any Deflection Electrode ........c.ccccccciiiviiiiiiiiniininiiiinicn e 550 Max. Volts
TYPICAL OPERATING CONDITIONS
For Anode No. 3 Voltage of 3000 4000 Volts
For Anode No. 2 Voltage of 1500 2000 Volts
Anode No. 1 Voltage for focus 282 to 475 375 to 632 Volts
Grid No. 1 Voltage® -—22.5 to —67.5 —30 to —90 Volts
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Deflection Factors:

D1 and D2 62 to 93 82 to 124 Volts D-C per Inch
D3 and D4 54 to 81 73 to 109 Volts D-C per Inch
Anode No. 1 Voltage for focus ......cccoovvicvreiieiiniiiniiini e 18.89% to 31.6% of Eb2 Volts
Grid No. 1 Voltage® .....cccoocveeriiriiinnieieccieeeienenns . 1.5% to 4.5% of Eb2 Volts

Anode No. 1 Current for any operating condition .. .. —50 to +10 Microamperes
Deflection Factors:

No 3rd Anode or Eb3 = Eb2

D1 and D2 .ovvicieieiieenincnneinieniieininens 33 to 51 Volts D-C per Inch per Kilovolt of Eb2

D3 and D4 ....covvvvniiiiiiiineiennencnini 31 to 45 Volts D-C per Inch per Kilovolt of Eb2
Eb3 = Twice Eb2

D1 and D2 ...t 41 to 62 Volts D-C per Inch per Kilovolt of Eb2

D3 and D4 ..coooiiiiiiiiiiiini e 36 to 54 Volts D-C per Inch per Kilovolt of Eb2

Spot Position (Undeflected) .........oovvvviniiniiiiniinnnnnnns Within a 10 millimeter radius circle*

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit Resistance .........ccocccieeivivinmieiniiinininnne . 1.5 Max. Megohms
Resistance in any Deflecting Electrode Circuit’ 5 Max. Megohms

NOTES

1. Anode No. 2 and Grid No. 2, which are connected together within the tube, are referred
to herein as Anode No. 2.
2. The product of Anode No. 2 Voltage and Average Anode No. 2 current should be limited
to 6 watts.
. Visual extinction of undeflected focused spot.
. Centered with respect to the tube face, with the tube shielded.
. It is recommended that the deflecting electrode circuit resistances be approximately
equal.
6. For optimum focus the average potentials of the deflection plates and second anode
should be the same.
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5RP-A CATHODE-RAY TUBES

The Type 5RP-A Cathode-ray Tubes are high-
voltage tubes which incorporate an intensifier sub-
divided into several steps. This feature permits the
use of much higher overall accelerating voltages
with deflection sensitivities only slightly less than
heretofore obtainable in low-voltage cathode-ray
tubes. Operation with intensifier to second anode
voltage ratios as high as 10:1 are made possible
by the multiband feature. The tube has a flat face
and a cylindrical body. The deflection plate and
anode connections are made through the neck of
the tube instead of through the base. Low-capacity
deflection plate leads facilitate high-frequency op-
eration. The gun is designed to draw negligible fo-
cusing electrode current.

The four types differ only in the characteristics
of the fluorescent screens. Other screen types may
be obtained on special order.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage ......cocovvvvmicniiiveniiriininnnnene 6.3 Volts

Heater Current ..........ccceevvvenenes 0.6 = 109 Ampere

Focusing Method ... Electrostatic

Deflecting Method .......cccoveeeieiiininiennnn, Electrostatic

Phosphor No. 1 No. 2 No.7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence —  Green Yellow —

Persistence Medium Long Long Short
Direct Interelectrode Capacitances, Nominal

Cathode to all other electrodes ........c......... 5 uuf.

Grid No. 1 to all other electrodes .............. 5 puf.

D1 to D2 . ccrie et e s 2 puf.

D3 10 DA ..o 2 puf.

D1 to all other electrodes except D2 ...... 2.5 puf.

D2 to all other electrodes except D1 ........ 2 puf.

D3 to all other electrodes except D4 ...... 2.5 puf.

D4 to all other electrodes except D3 ........ 2 puf.
Mechanical
OVETAll LeNGtH .ooiiiiieiiiiiieccieec e ceccniecvesteresevsrerecosasesasssessessssneesassssnessassseesene 1634 = 345 Inches
Greatest Diameter of Bulb ................ ... 514 * 3/32 Inches
Minimum Useful Screen DHameter ..........ccocicrreeeeriiriciienieersierereesiorncnnereersessessssssnsnens 41/ Inches
Bulb Contacts (Recessed Small Ball Caps) .....cccvvvivmiiieiiiiiririreeiiierienseerereeressessssarsssrasesnnens J1-22
Neck Contacts (Small Ball Caps) ... J1-25
Base (Medium Shell Diheptal 12-Pin) ....cc.cccciiiiiiiiiiiriiirreiiereeresioerrerienineseemmsnereesrcies B12-37
BaSiNg ..ocooiiiiiiiiiii e e ae b s e s se s s bet s s e et e e e ee e s e bb s s seaes 14P
Base Alignment

D1D2 trace aligns with Pin No. 5 and tube axis .......cccccoceeeeirierenvcneneccenrenannns =+ 10 Degrees

Positive voltage on D1 deflects beam approximately toward Pin No. 5
Positive voltage on D3 deflects beam approximately toward Pin No. 2

Angle between D3D4 and D1D2 traces .......cccccceiiiminiciiienneriinn e 90 =2 Degrees
Bulb Contact Alignment:
J1-22 contacts align with D1D2 trace ........ccceceviiiiviiinienreineneninenierenee e =+ 10 Degrees

J1-22 contacts on same side as Pin No. 5.

MAXIMUM RATINGS—(Design Center Values)

Anode No. 3 Voltage (Accelerator High Voltage Electrode) .............. 25,500 Max. Volts D-C
Anode No. 2 Voltage™ .......ccccocviriiersrecrnneonnerecnrareenarcens 3,500 Max. Volts D-C
Ratio Anode No. 3 Voltage to Anode No. 2 Voltage .......cccccoveriiiiiememrecinincciiicnnnceiennins 10 Max.

Anode NO. 1 VOltage ....cccccocrivrreecenrerecnicrimrareecetrrererieamameeresseseesasaenrrererssens 1,550 Max. Volts D-C
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Grid No. 1 Voltage
Negative Bias ValUe .......ciccceviiieiieiiieiiiioieneeieeieeertiesianees siesereeresssessessneees 200 Max. Volts D-C

Positive Bias Value ... ... 0 Max. Volts D-C

Positive Peak VAlUe .......iiiiiiiiiiiiiiiiieiiiiercee e ieseisrcerenneiteseeescesesssssnsassasassensesses 2 Max. Volts
Peak Heater Cathode Voltage
Heater Negative with respect to Cathode .....ccccccvvveeiiiiieieniinnieerierenene, 125 Max. Volts D-C
Heater Positive with respect to Cathode .......ccccccvririciinviiniiicierieneeenann. 125 Max. Volts D-C
Peak Voltage between Anode No. 2 and any Deflection Electrode .............. 1,200 Max. Volts
TYPICAL OPERATING CONDITIONS
For Anode No. 3 Voltage® of 10,000 20,000 Volts
For Anode No. 2 Voltage of 2,000 2,000 Volts
Anode No. 1 Voltage for focus 362 to 695 362 to 695 Volts
Grid No. 1 Voltage® —30 to —90 -30 to —90 Volts
Deflection Factors:
D1 and D2 102 to 154 140 to 210 Volts D-C per Inch
D3 and D4 97 to 145 131 to 197 Volts D-C per Tnch
Anode No. 1 Voltare for focus ....coooeiiiiieiiiiiiiriiiiiiiieireiieveiienes 18.19% to 34.8¢% of Eb2 Volts
Grid No. 1 Voltage® 1.5% to 4.5% of Eb2 Volts
Anode No. 1 Current for any operating condition ..........ccocvrveeeees —50 to 410 Microamperes
Deflection Factors:
No 3rd Anode or Eb3 = Eb2
D1 and D2 ..., 30 to 45 Volts D-C per inch per Kilovolt of Eb2
D3 and D4 ..o 30 to 45 Volts D-C per inch per Kilovolt of Eb2
Eb3 = Twice Eb2
D1 and D2 36 to 54 Volts D-C per inch per Kilovolt of Eb2
D3 and D4 .... 36 to 54 Volts D-C per inch per Kilovolt of Eb2
Spot Position (Undeflected) ....ccocoeviiererieriieiiiciionennnnenne Within a 10 Millimeter radius circle®
MAXIMUM CIRCUIT VALUES
Grid No. 1 Circuit ResiStance ........cccoiciimiimiiiisonrniiiniiimiiniie e srenecenanes 1.5 Max. Megohms
Resistance in any Deflecting Electrode Circuit® ........ccooooiiviiiiiniiiiiiiciinnn. 5 Max. Megohms
NOTES

1. Anode No. 2 and Grid No. 2, which are connected together within the tube, are referred

to herein as Anode No. 2.
2. The product of Anode No. 2 voltage and average Anode No. 2 current should be limited

to 6 watts.
3. Anode No. 2 to final intensifier electrode voltage equally divided over the three inten-

sifier electrodes.

Suggested Method of
Intensifier Connection

25 Meg.
Post
Lccelerator 25 Meg.
25 Meg.
Accelerator

——

The two accelerator terminals
must be connected together.

. Visual extinction of undeflected focused spot.

. Centered with respect to the tube face with the tube shielded.

. It is recommended that the deflecting electrode circuit resistances be approximately
equal.

7. For optimum focus the average potentials of the deflection plates and second anode

should be the same.

[ S BN
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TYPE 5SP-A CATHODE-RAY TUBES

The Du Mont Type 5SP-A is a two-beam
electrostatic focus and deflection cathode-ray tube.
It is identical to the Du Mont Type 5SP- with
the exception of having very closely controlled
tolerances. Deflection factors are held to within
10%; angle alignment is held to within 1°; and
grid cut-off bias is held to within 25%.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage ......c.ocooviiiiniiivieiniiniiienes 6.3 Volts

Heater Current ..... 0.6 =109 Ampere

Focusing Method ... .. Electrostatic

Deflecting Method .......ccccceeveviiinennnns Electrostatic

Phosphor No.1 No.2 No.7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence  — Green Yellow —
Persistence Medium Long Long Short

Direct Interelectrode Capacitances Min. Max.
(for each unit)

Cathode to all other electrodes ........ 2.7 5.0 puf.
Grid No. 1 to all other electrodes ...3.5 6.5 uuf.
D1 to D2 1.0 2.0 puf.
D3 to D4 L1100 2.2 upf.
D1 to all other electrodes ... 2.2 4.7 ppf.
D2 to all other electrodes .............. 2.2 4.7 ppuf.
D3 to all other electrodes ................ 2.5 5.1 upuf.
D4 to all other electrodes .............2.5 5.1 puuf.
Mechanical
Overall Length ....ooooeiiii 1814 =14 Inches
Greatest Diameter of BUlD ....oouuioiiiiiiieiiiie et ... 5% #+3/32 Inches
Minimum Useful Screen Diameter .....occoooveiiiiiiiiiiiii e 41, Inches
Bulb Contacts (Recessed Small Ball €aps) ...oocoiiiiiiiiiiiiiiiiiin s J1-22
Neck Contacts (IMiIiniature CAPS) .ieeeeieerireimmmiiiiie ettt b e aeeae e eeeieneranes C1-2
Base (Medium Shell Diheptal 12-Pin) ... e, B12-37
BASIIIE  vueereiiiieeeeieaiiiie e e ee e et et i e e e st e e e et e e ra e s 14K
Base Alignment: (for each unit)

D3D4 trace aligns with Pin No. 4 and tube axis ......cccccovviviiniininiiiiininns +10 Degrees

Positive voltage on D1 deflects beam approximately toward Pin No. 1

Positive voltage on D3 deflects beam approximately toward Pin No. 11

Angle between D3D4 and DI1D2 traces .......cccocververreivinnnieeninneiesvnrecnninens 90 =1 Degrees
Trace Alignment:

Corresponding traces of each gun are within 1 degree of each other
Bulb Contact Alignment:

J1-22 contacts align with D3IDD4 trace .......cccccccrivmrrmmiiniiiiiiirinieserereeseeeessaeneens +10 Degrees

Contacts on same side as Pin No. 4

MAXIMUM RATINGS—Design Center Values (Values are for each unit)

Post Accelerator VOIage ......c.ccccoivveviimiiiiiciiiiiccinininiiicncnes s 7,500 Max. Volts D-C
Accelerator Voltage' .........cccociiiiiiiiieiinieeniie e . 2,500 Max. Volts D-C

Ratio Post Accelerator Voltage to Accelerator Voltage ..............ccovviiiviinninininniiennns 3 Max.
Focusing Voltage ........ouciiiiiiiiiiiiiiiiiiiei e . . 1,000 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias ValUe ..ot i e e 200 Max. Volts D-C
Positive Bias Value .... 0 Max. Volts D-C
Positive Peak Valle ........ccccoiiiiiiiiiiiiiiiir ittt 0 Max. Volts

Peak Heater Cathode Voltage
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Heater Negative with respect to Cathode .....c.ccocccviviiiiiiiniiiiiinnineneeens 180 Max. Volts D-C

Heater Positive with respect to Cathode ........occocociiniiciiniiiniiiiane. 180 Max. Volts D-C
Peak Voltage between Accelerator and any
Peak Voltage between Accelerator and any Deflection Electrode ................ 550 Max. Volts

TYPICAL OPERATING CONDITIONS (Values are for each unit)

For Post Accelerator Voitage of ........c.c.oeeeeee 3,000 4,000 Volts
For Accelerator Voltage of ......... 1,500 2,000 Volts

Focusing Voltage ......cccviiiiniiiiniicniciinneenns 272 to 521 363 to 695 Volits
Grid No. 1 Voltage® .. —34 to —-56 —45 to —75 Volts
Modulation® 32 Volts Max.
Line Width A® . .027 Inch Max.
P1 Light Output® .oooovvieiiiieeciere e 10 Ft. L. Min.
Deflection Factors®
62 to 76 83 to 101  Volts D-C per Inch
53 to 65 70 to 86 Volits D-C per Inch
Deflection Factor Uniformity” . . 2 2 % Max.
Pattern Distortion at 75% of Useful Scan’ .. 21 215 % Max.
Tracking EITOT™ ..ooooiiiiiiiiieiie ettt ettt et stt b s et e s s ere e s b b s abe s be e e r s e enne s e s e 2% Max.
Interaction Factor® ... 14 x 107 Inch/Volt D-C Max.
Spot Position .....c.cc...cee.e. Within a 5/16-inch radius circle®

CIRCUIT DESIGN VALUES

Focusing Voltage ....ccccocvciiiiiiniiiinnnniniinninnn 181 to 348 Volts/Kilovolt of Accelerator Voltage
Focusing Current for any operating condition ...............cc.coeenns —350 to +10 Microamperes
Grid No. 1 Voltage® ....ccccoecvrenrineane —22.5 to —37.5 Volts/Kilovolt of Accelerator Voltage
Grid No. 1 Circuit ResSIiStance .......ccveieiimiiiiiiiiiiiiiiieneeeenierniennee s 1.5 Max. Megohms

Deflection Factors*:
Post Accelerator Voltage = Accelerator Voltage

D1 and D2 32.5 to 40.5 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 28.5 to 35.5 Volts D-C/Inch/KV of Accelerator Voltage
Resistance in any Deflecting Electrode Circuit™ ........ccccooviiiiienniiinnneanne 5 Max. Megohms

NOTES

1. The preduct of Accelerator Voltage and Average Accelerator current should be limited
to 6 watts.

2. Visual extinction of undeflected focused spot.

3. Measured in accordance with MIL-E-1 specifications.

4. Ratio of deflection factors of corresponding sets of deflection plates (larger deflec-
tion factor) divided by lower deflection factor shall not exceed 1.15.

5. The deflection factor (for both D1D2 and D3D4 plate pairs, separately} for any de-

flection of less than 759 of the useful scan* will not differ from the deflection
factor for a deflection at 25% of the useful scan* by more than the indicated value.

6. The edges of a raster pattern, whose mean dimensions are the indicated percentage of
useful scan¥ shall not deviate from the mean dimension rectangle by more than the
specified amount.

7. The positions of the spot of each beam, when deflected from the center by appled
voltages proportional to the deflection factor, will not deviate from each other by
more than the indicated percentage of deflection.

8. The deflection of one beam when balanced D-C voltages are applied to the deflection
elecirodes of the other beam will not be greater than the indicated value.

9. When the tubsz is operated at typical operating conditions (Eh = 63 V., Eb 3 =
3000 V., Eb2 = 1500 V., Ebl at focus); Ecl adjusted to avoid damage to the screen;
with each of the deflecting electrodes connected to the accelerator; and with the tube
shielded against external influences, both spots will fall within a 5/16-inch radius circle
centered on the tube face.

Under stable operating conditions, the position of either spot will not shift with
changes in intensity by more than .025-inch.

10. It is 1recommencled that the deflecting electrode circuit resistances be approximately
equal.

* Useful scan is equal to the useful screen diameter.
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TYPE 5SP-A
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5XP-A CATHODE-RAY TUBES

The Types 5XP-A Cathode-ray Tubes are tight-
tolerance, electrostatically focused and deflected
cathode-ray tubes containing very high sensitivity
D3D4 deflection plates and an intensifier sub-di-
vided into several steps for operation at high
voltages and at high ratios of intensifier to second
anode voltage.

High D3D4 sensitivity is achieved by using long
deflection plates and limiting the D3D4 scan to
a useful portion of the full screen diameter. Ca-
pacitances are low, being comparable to other
types such as the 5JP-A and 5RP-A where deflec-
tion connections are made through the neck in-
stead of the base.

Manufacturing tolerances have been reduced
considerably in the Type 5XP-A. Deflection fac-
tors are held to within 109, and the angle align-
ment between the D1D2 and D3D4 traces is neld
to within 1°. Grid cut-off tolerance has been
halved to 25%.

Although the Type 5XP-A Cathode-ray Tubes
are particularly useful for wide-band oscillographs,
they are suitable for any application requiring
high precision, high D3D4 deflection plate sensi-
tivity, and the high writing rate capabilities of
multi-band tubes.

GENERAL CHARACTERISTICS
Electrical

Heater Voltage .... 6.3 Volts
Heater Current ... 0.6 = 109% Ampere
Focusing Method .........ccooeeeviviviiiiininan, Electrostatic
Deflecting Method ...........ccooeeniine. Electrostatic
Phosphor No. 1 No. 2 No. 11

Fluorescence Green Green Blue

Phosphorescence — Green —

Persistence Medium Long Short
Direct Interelectrode Capacitances

Min. Max.

Cathode to all other electrodes .......... 3.1 5.8 uuf.
Grid No. 1 to all other electrodes ...... 3.3 6.2 uuf,
D1 to D2 oot 1.0 2.0 puf.
D3 to D4 e, 1.0 2.0 puf.

D1 to all other electrodes except D2 ..1.4 2.8 uuf.
D2 to all other electrodes except D1 ..1.4 2.8 uuf.
D3 to all other electrodes except D4 ..1.1 2.3 puf.
D4 to all other electrodes except D3 ..1.1 2.3 uuf.

Mechanical

Overall Length ..ot ee e e eeaene 1754 #+ 14 Inches
Greatest Diameter of Bulb ................ 514 #+ 3/32 Inches
Minimum Useful Screen Diameter 41/ Inches
Bulb Contacts (Recessed Small Ball €Caps) ........ccooivuviiieiiiiiiicieeeee e eses s eee s J1.22

Neck Contacts (Small Ball Caps) .............
Base (Medium Shell Diheptal 12-Pin)
BAaSINE oot ettt e e et e eaae e et aera ettt raeiraeaeatas
Base Alignment:
D1D2 trace aligns with Pin No. 5 and tube axis .......ccccoecevvenvievieneenreireenneennn =10 Degrees
Positive voltage on D1 deflects beam approximately toward Pin No. 5
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Positive voltage on D3 deflects beam approximately toward Pin No. 2

Angle between D3D4 and D1D2 traces .....cooooviiirimiiiiiiiiiiniiciinieienineiininn, 90 =+ 1 Degrees
Bulb Contact Alignment:
J1-22 contacts align with DI1D2 trace .......ccoooieiiiiiniiiiiiiiii e #+ 10 Degrees

J1-22 contacts on same side as Pin No. 5

MAXIMUM RATINGS—(Design Center Values)

Post Accelerator VOltage ...c.cccccecirveviriiiiniiiiiiiiimmiiiesserersniiasssanes 25,500 Max. Volts D-C
Accelerator Voltage' .....ccccvciiiiiminiiniiininninennene ... 3,650 Max. Volts D-C
Ratio Post Accelerator Voltage to Accelerator Voltage’ ..........cccooeeviviiiiiiiiiiiiininns 10 Max.
Focusing VOltage .......cccoiiiiiiiiiiiiiiiiiire st 1.550 Max. Volts D-C
Grid No. 1 Voltage

Negative Bias Value ... . RO 200 Max. Volts D-C

Positive Bias Value ... ... 0 Max. Volts D-C

Positive Peak VallUe ...ttt e na e e 0 Mazx. Volts
Peak Heater Cathode Voltage

Heater Negative with respect to Cathode ..o, 180 Max. Volts D-C

Heater Positive with respect to Cathode ....coccoviviiiiiiiiiiniin 180 Max. Volts D-C
Peak Voltage between Accelerator and any Deflection Electrode ................ 1,200 Max. Volts

TYPICAL OPERATING CONDITIONS

For Post Accelerator Voltage® of ....c.ccccoriiimiiiiciniiciiicici s 12,000 Volts
For Accelerator Voltage Of ......ooooiviiiiieiiiiiiieiiiiniiiiiii e e 2,000 Volts
Focusing Voltage ........ccevriinviivinnnnnn .. 362 to 695 Volts
Grid No. 1 Voltage* —45 to —75 Volts
IMOAUIALIONT  .oviiiiviieiieirieeeeecereereereressarsereeseabareeaaberesesnanseensaseresesssanaeenemanssossaseaes 52 Volts Max.
Line WIdth A% Lottt st ...020 Inch Max.
P1 Light Output’ (at Ib3 = 10 ua.) ..o 20 Ft. L. Min.
Deflection Factors:

D1 and D2 oooiiiiiiieiieei et e e et e n e 130 to 159 Volts D-C per Inch

D3 and D4 42 to 52 Volts D-C per Inch
Deflection Factor Uniformity® ......occooeiiiiiiiiiiiiiiiiein i 5% Maximum
Useful Scan’

D1 and D2 oo e et br e e ee 4.25 Inches*

D3 and D4 ... 1.60 Inches**
Pattern Distortion at 75% of Useful Scan®® .......cccoooiiiiiiniiiin e 29% Maximum
Frequency for 10% reduction in D3D4 deflection

amplitude due to transit time'™ ........coiviiiiiiniiiirie e 200 mc.
Spot Position (Undeflected) .....ccovvvieeiimniiriniineniviinienennnn Within a 5/16-inch radius circle™

CIRCUIT DESIGN VALUES

Focusing Voltage ......cccocovvivicniienennennnn. 181 to 348 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any operating condition ..., —15 to 410 Microamperes
Grid No. 1 Voltage' .....ccccoovieiivinninnn. 22.5 to 37.5 Volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit ResiStance ...c.c.ccccoccviviiviiiiiiniiiiiiiciiniininieeneeenis 1.5 Max. Megohms

Deflection Factors
Post Accelerator Voltage — Accelerator Voltage

Dland D2 ... 38 to 46 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 ... . o ... 12 to 15 Volts D-C/Inch/KV of Accelerator Voltage
Resistance in any Deflecting Electrode Circuit” ........ccccccoonininviiiinniieninnns 5 Max. Megohms

# 4+ 2.125” minimum from tube face center.
*% + 8” minimum from tube face center.

NOTES

1. The product of Accelerator Voltage and average Accelerator Current should be limited

to 6 watts.
2. It is recommended that Post Accelerator to Accelerator Voltage ratio be not more than

6 to 1 in applications where minimum pattern distortion is required.
3. Accelerator to final intensifier electrode voltage equally divided over the three intensi-

fier electrodes.
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S0 b

10.
11.

12.

13.

Suggested Method of
Intensifier Connection

25 Meg.
Post
Accelerator 25 Meg.
25 Meg.
Accelerator

—
-

The two accelerator terminals
must be connected together.

. Visual extinction of undeflected focused spot.
. Measured in accordance with MIL-E-1 specifications at Ib3 = 25 ua.
. The deflection factor (for both D1D2 and D3D4 plate pairs, separately) for a deflec-

tion of less than 759% of the useful scan will not differ from the deflection factor for a
deflection at 259% of the useful scan by more than the indicated value.

. Reduction in useful scan when Post Accelerator voltage is greater than Accelerator volt-

age is determined by the ratio of these voltages measured with respect to cathode.
Values shown are therefore applicable to any operating condition with the same voltage
ratios.

. All portions of a raster pattern, adjusted so its widest points just touch the sides of

a 1.275 x 3.060-inch rectangle, will fall within the area bounded by the 1.275 x
3.060-inch rectangle and an inscribed 1.225 x 2.940-inch rectangle.

. Deflection accuracy may be obtained by combining angle between traces, deflection

factor uniformity and pattern distortion characteristics. In general, for deflections less
than those indicated the accuracy will improve.

Computed.

When the tube is operated at typical operating conditions (Eh — 6.3 V., Eb3 =
12,000 V., Eb2 = 2,000 V., Ebl at focus); with Ecl adjusted to avoid damage to
the screen; with each of the deflecting electrodes connected to the zccelerator; and with
the tube shielded against external influences, the spot will fall within a 5/16-inch
radius circle, centered on the tube face.

Under stable operating conditions, the positicn of the spot will not shift with changes
in intensity by more than .025 inch.

It is recommended that the deflecting electrode circuit resistances be approximately
equal.

For optimum focus the average potentials of the deflection plates and second anode
should be the same.
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TYPE 5XP-A
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5XP-B CATHODE-RAY TUBES

The Types 5XP-B Cathode-ray Tubes are
identical to the Types 5XP-A Cathode-ray Tubes,
except for the addition of a metallized screen.

In the study of high frequency signals of low
repetition rates, or single transients, the use of a
metallized screen is a significant advantage. Met-
allization increases the light output of the screen,
which is very desirable in these high frequency
applications, and also prevents the building up
of spurious charges on the screen by successive
transients. Under some circumstances, these spuri-
ous charges may distort succeeding transients.

Film-fogging, a problem encountered when
photo-recording with high-speed cameras, is also
minimized by metallization. This fogging, partly
caused by cathode glow passing through an un-
metallized screen, may occur when the shutter is
held open for a time, awaiting a single transient.
In the Type 5XP-B Cathode-ray Tube, cathode
glow cannot be transmitted through the metallized
layer, thereby eliminating film fogging from this
cause.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage .....ccc..ccoiiiiiiiiiiinnniininn 6.3 Volts
Heater Current ... . 0.6 == 109% Ampere

Focusing Method ... ... Electrostatic
Deflecting Method Electrostatic
Phosphor No. 1 No. 2 No. 11

Fluorescence Green Green Blue

Phosphorescence — Green —

Persistence Medium Long Short
Direct Interelectrode Capacitances ... ceeiiie........Min. Max
Cathode to all other electrodes .. ... 3.1 5.8 uuf.
Grid No. 1 to all other electrodes ............................... 033 6.2 pud.
D1 to D2 ... L0 2.0 ppd
D3 10 D e 1.0 2.0 puf.
D1 to all other electrodes except D2 ... PO PR PR v 14 2.8 puf.
D2 to all other electrodes except D1 ...................... .. e 14 2.8
D3 to all other electrodes excent D4 ... ... 1.1 2.3 upuf.
D4 to all other electrodes except D3 ... 01 2.3 uuf.
Mechanical
Overall Length ......ccciciiiiiiiiiiiiiiii et 1755 = 14 Inches
Greatest Diameter of Bulb ..o et e 514 + 3/32 Inches
Minimum Useful Screen DIiameter ......cccoceiieiiiiiiiiiiiiiiiiinieeniereeniin e 41} Inches
Bulb Contacts (Recessed Small Ball Caps) ...ccoiiviviiiiiiiiiniiiiiii s J1-22
Neck Contacts (Small Ball Caps) ....ooocovvvimmiiiiniei ... J1-25

Base (Medium Shell Diheptal 12-Pin) .

D1D2 trace aligns with Pin No. 5 and tube axis ......cccccciviiiiiiiiiiininiininnn. =+ 10 Degrees
Positive voltage on D1 deflects beam approximately toward Pin No. 5
Positive voltage on D3 deflects beam approximately toward Pin No. 2

Angle between D3D4 and D1D2 fraces .....ccveeeeeeeremiiiiiiininnirninesnesranconninininen 90 *= 1 Degrees
Bulb Contact Alignment:
J1-22 contacts align with D1D2 trace .......ccccooiiiriiiiiimniniiiiiiit =+ 10 Degrees

J1-22 contacts on same side as Pin No. 5§
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MAXIMUM RATINGS—(Design Center Values)

Post Accelerator VOILAZE ......ccoviieieiiiiniiieieeeeeereeneieereraeseesnainnaenene e s 25,500 Max. Volts D-C

5,000 Min. Volts D-C
Accelerator VOItage! .......cocccoooiiiiiiiiiieiieie ettt eeie e e 3,650 Max. Volts D-C
Ratio Post Accelerator Voltage to Accelerator Voltage® .........c.cccoioiicniiiniiiiiinnene 10 Max.
Focusing VOItaZEe ..o.oiiiviiiiiiiiiiiiieeie et e e e st ee e e e s se et aevene s 1,550 Max. Volts D-C

Grid No. 1 Voltage
Negative Bias Value 200 Max. Volts D-C
Positive Bias Value .... .... 0 Max. Volts D-C
Positive Peak VAlUe .....cooooiiiiiiiiiiiiiiiiiiin ettt 0 Max. Volts
Peak Heater Cathode Voltage
Heater Negative with respect to Cathode 180 Max. Volts D-C
Heater Positive with respect to Cathode ... 180 Max. Volts D-C
Peak Voltage between Accelerator and any Deflection Electrode ................ 1,200 Max. Volts

TYPICAL OPERATING CONDITIONS

For Post Accelerator Voltage® of ........cccooiiiiiiiiiiiiiiiiiee et 12,000 Volts
For Accelerator Voltage of ... e e 2,000 Volts
Focusing Voltage ............... ... 362 to 695 Volts
Grid No. 1 Voltage' —45 to —75 Volts

MoOAUIAtIONT  Loiiiiiiiieiicieitee et ettt ee et e eetar e e s eanteee e e eteee e etrete e e taaesenbeeeeiitees 52 Volts Max.
Line Width A’ ................ ...020 Inch Max.
P1 Light Output’ (at Ib3 = 10 ua.) . e 40 Ft. L. Min,
Deflection Factors:

D1 and D2 oot e e e e e e a e 130 to 159 Volts D-C per Inch

D3 and D4 oo et e e e 42 to 52 Volts D-C per Inch
Deflection Factor Uniformity® .....coooiriviiiiiiieiii ettt 5% Maximum
Useful Scan’

D1 and D2 4.25 Inches*

D3 and D4 1.60 Inches**
Pattern Distortion at 75% of Useful Scan®® .. ..ot 2% Maximum
Frequency for 109% reduction in D3D4 deflection amplitude

due to transit time'™ ...,

Spot Position (Undeflected)

CIRCUIT DESIGN VALUES

Focusing Voltage .........coccovminiiienicnnnnnn. 181 to 348 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any orverating conditicn ........cccceviivivinnnnnn, —15 to 10 Microamperes
Grid No. 1 Voltage® ... .. 22.5 to 37.5 Volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit ResiStance ..ot 1.5 Max. Megohms

Deflection Factors
Post Accelerator Voltage — Accelerator Voltage

Dland D2 ........................... 38 to 46 Volts D-C/Inch/KV of Accelerator Voltage
D3and D4 ... ... ... ... 12 to 15 Volts D-C/Inch/KV of Accelerator Voltage
Resistance in any Deflecting Electrode Circuit™ ........c.coiveeiiiiieeconivieivineeenn, 5 Max. Megohms

* + 2.125” minimum from tube face center
*% + 8” minimum from tube face center

NOTES

1. The product of Accelerator Voltage and average Accelerator Current should be limited
to 6 watts.

2. It is recommended that Post Accelerator to Accelerator Voltage ratio be not more than
6 to 1 in applications where minimum pattern distortion is required.

3. Accelerator to final intensifier electrode voltage equally divided over the three inten-
sifier electrodes.
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Suggested Method
of Intensifier Connection

Post 2 Meg.
Accelerator 25 Mag.

25 Meg.
Accelerator

-

The two accelerator terminals
must be connected together.

. Visual extinction of undeflected focused spot.
. Measured in accordance with MIL-E-1 specifications at Ib3 = 25 ua.
. The deflection factor (for both D1D2 and D3D4 plate pairs, separately) for a deflec-

tion of less than 75% of the useful scan will not differ from the deflection factor for
a deflection at 259% of the useful scan by more than the indicated value.

Reduction in useful scan when Post Accelerator voltage is greater than Accelerator volt-
age is determined by the ratio of these voltages measured with respect to cathode.
Values shown are therefore applicable to any operating condition with the same voltage
ratios.

All portions of a raster pattern, adjusted so its widest points just touch the sides of
a 1.275 x 3.060-inch rectangle, will fall within the area bounded by the 1.275 x 3.060-
inch rectangle and an inscribed 1.225 x 2.940-inch rectangle.

. Deflection accuracy may be obtained by combining angle between traces, deflection fac-

tor uniformity and pattern distortion characteristics. In general, for deflections less
than those indicated the accuracy will improve.

Computed.

When the tube is operated at typical operating conditions (Eh = 6.3 V., Eb3 =
12,000 V., Eb2 = 2,000 V., Ebl at focus); with Ecl adjusted to avoid damage to the
screen; with each of the deflecting electrodes connected to the accelerator; and with
the tube shielded against external influences, the spot will fall within a 5/16-inch
radius circle, centered on the tube face.

Under stable operating conditions, the position of the spot will not shift with changes
in intensity by more than .025 inch.

It is recommended that the deflecting electrode circuit resistances be approximately
equal.

For optimum focus the average potentials of the deflection plates and second anode
should be the same.
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5YP- CATHODE-RAY TUBES

The Type 5YP- is an electrostatic focus and de-
flection cathode-ray tube, with very high sensitiv-
ity D3D4 deflection plates, featuring an intensifier
for increased brightness and writing rate, with a
minimum loss in deflection sensitivity.

The high D3D4 sensitivity is achieved by using
long deflection plates and limiting the D3D4 scan
to a useful portion of the full screen diameter. Ca-
pacitances are low, being comparable to other
types such as the 5JP-A and 5RP-A, where deflec-
tion connections are made through the neck in-
stead of the base.

The 5YP- is particularly useful for wide band
oscillographs and for any application requiring
high D3D4 deflection plate sensitivity.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage ......ccccceecviviviciiiviivinceinnnn, 6.3 Volts

Heater Current ........coeeeeo.... 0.6 = 10% Ampere

Focusing Method ............ccccveviieee. Electrostatic

Deflecting Method .............. Electrostatic

Phosphor No. 1 No. 2 No.7 No. 11
Fluorescence Green Green Blue Blue
Phosphorescence — Green Yellow —

Persistence Medium Long Long Short
Direct Interelectrode Capacitances, Approx.
Cathode to all other electrodes ....
Grid No. 1 to all other electrodes .
D1 to D2 i
D3 to D4 e
D1 to all other electrodes except D2 .
D2 to all other electrodes except D1 ....

D3 to all other electrodes except D4 ... L2 puf

D4 to all other electrodes except D3 ............ 2 upf.

Mechanical

Overall Length ...t eeeeeaae s ... 1754 & 34 Inches
Greatest Diameter of Bulb ......ccccccovvvvveeeieiein. . 5Y4 == 3/32 Inches
Minimum Useful Screen DI&mMeter ........c.ooooviiooeeieeneeeeeeoee oo 414 Inches
Bulb Contact (Recessed Small Ball Cap) ...oooooiiiiiiioieiiiiiece e v e, J1-22

Neck Contacts (Small Ball Caps) ............
Base (Medium Shell Diheptal 12-Pin)
Basing
Base Alignment:

D1D2 trace aligns with Pin No. 5 and tube axis .......cc.coooeieirveeiiiinininie 2= 10 Degrees

Positive voltage on D1 deflects beam approximately toward Pin No. 5

Positive voltage on D3 deflects beam approximately toward Pin No. 2

Angle between D3D4 and DI1D2 traces ........coccoovemieresiiesseriesieeareesineeeenn. 90 = 2 Degrees
Bulb Contact Alignment:
J1-22 contact aligns with D1D2 tTACe .....cccoeeeiiiviiieireieeeeeeereeeeeeeeeeeeeeessreeasiinins =+ 10 Degrees

J1-22 contact on same side as Pin No. 5

MAXIMUM RATINGS—(Design Center Values)
Post Accelerator Voltage 8.000 Max. Volts D-C
Accelerator Voltage! ......ccccooviiieiviieiieiiieceeeeenens . 3.500 Max. Volts D-C
Ratio Post Accelerator Voltage to Accelerator Voltage ........cccooovviveiiiiceoeceeeeiinn, 2.3 Max.
Focusing Voltage ...t 1.550 Max. Volts D-C
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Grid No. 1 Voltage

Negative Bias ValUe .....cocccociiiiiiiiiiiiiiiii e 200 Max. Volts D-C

Positive Bias Value ... 0 Max. Volts D-C

Positive Peak Value ...t s 0 Max. Volts
Peak Heater Cathode Voltage

Heater Negative with respect to Cathode ... 180 Max. Volts D-C

Heater Positive with respect to Cathode 180 Max. Volts D-C
Peak Voltage between Accelerator and any

Deflection EleCtrode .....ccviriiiiimiiiiiiiiiiniii ettt 1,200 Max. Volts

TYPICAL OPERATING CONDITIONS

For Post Accelerator Voltage Of ....cccccoiiviiiiiiiiiiiiiiiiiinin et 4,000 Volts
For Accelerator Voltage of .......ccccocevnrnennns 2,000 Volts
Focusing VOILAEZE ..occcvciciiieiiieieieieee e ceccciitte et e e e e s e ae e e e se e e e s eaas s srnrnneenes 362 to 695 Volts
Grid No. 1 Voltage® .. —30 to —90 Volts
MOAUIATION®  ..tvitertirtiinee et et e e e erae e s e eatesece e e sra et e beembe b et e bt aabenenenenenenes 52 Volts Max.
Line Width A® ... ..032 Inch Max.

P1 Light OULPUL® ..ot ieieee et esieeee s rrare s sst e e s s e raeaessassraeesnneeeeeesbneaesensnene 15 Ft. L. Min.
Deflection Factors:
D1 and D2 72 to 108 Volts D-C per Inch

D3 and D4 .o e e e e rareaae 24 to 36 Volts D-C per Inch
Deflection Factor Uniformuity® ...oovciiveeeieiiiriiioiiiiiiiiirieeees e seseinereereeeseesssssssssrssasseeenes 2% Max.
Useful Scan®:

D1 and D2 ... 4.25 (+2.125 from tube face center) Inches

D3 and D4 ..o . 2.50 (+1.25 from tube face center) Inches
Pattern Distortion at 759 of useful scan® ........cccccciveiiviiiiiiiiiiiiiiiiieiee e 214, % Max.

Frequency for 10% reduction in D3D4 deflection amplitude
due to transit time’
Spot Position (Focused and Undeflected)

eeveeene 200 me.
radius circle’

CIRCUIT DESIGN VALUES

Focusing Voltage .......cccccomvimminiiiiicicannnas 181 to 348 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any operating condition —15 to +10 Microamperes
Grid No. 1 Voltage® ....c.ccccvevvviveemnerencnnns 15 to 45 Volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit ReSISLANCE .....coceviviiereriirireiiiiiierniiiereeeeeesees s sannnieaeneseeens 1.5 Max. Megohms

Deflection Factors:
Post Accelerator Voltage — Accelerator Voltage
D1 and D2 ..o 30 to 45 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 9.5 to 14.5 Volts D-C/Inch/KV of Accelerator Voltage
Resistance in any Deflecting Electrode Circuit™ ...........cccoiiiiiiiiiniiiiviiaeneen 5 Max. Megohms

NOTES

1. The product of accelerator voltage and average accelerator current should be limited

to 6 watts.

Visual extinction of undeflected focused spot.

3. Measured in accordance with JAN-1A Specifications at a post accelerator current of
25 ua.

4. 'The deflection factor (for both D1D2 and D3D4 plate pairs, separately) for a deflec-
tion of less than 75% of the useful scan will not differ from the deflection factor
for a deflection at 25% of the useful scan by more than the indicated value.

5. Reduction in useful scan when post accelerator voltage is greater than accelerator
voltage is determined by the ratio of these voltages measured with respect to cathode.
Values shown are therefore applicable to any operating condition with the same
voltage ratios.

6. The edges of a raster pattern, whose mean dimensions are the indicated percentage
of useful scan, shall not deviate from the mean dimension rectangle by more than
the specified amount.

7. Computed.
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11.

Deflection accuracy may be obtained by combining angle between traces, deflection
factor uniformity and pattern distortion characteristics. In general, for deflections
less than those indicated, the accuracy will improve.

Centered with respect to the tube face with the tube shielded.

It is recommended that the deflecting electrode circuit resistances be approximately
equal.

For optimum focus the average potentials of the deflection plates and second anode
should be the same.

5YP1, 5YP2, 5YP11

AVERAGE CHARAGTERISTICS
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TYPE 7ABP-, 7ABP-A CATHODE-RAY TUBES

The Type 7ABP- Cathode-ray Tube is electrostatically focused and magnetically de-
fiected and employs a high-resolution electron-gun. The Type 7ABP- is designed for radar
systems requiring good resolution and high-brightness displays. Three long persistence
screens, the P7, P14 and P19 screens, are recommended for use with the Type 7ABP-.

To afford substantially automatic focus independent of accelerator voltage variations,
a low-voltage electrostatic lens is supplied which is designed to be operated at or near the
potential of the cathode. This feature eliminates the necessity for a front panel focus con-
trol in equipment design.

The Type 7ABP-A utilizes an aluminized screen for greater light output and to
minimize screen charging effects; it is otherwise identical to the 7ABP-. If a P19
screen is selected, the aluminized version should be used.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage .....cooceevvviivinieniiiiiinininnnn, 6.3 Volts
Heater Current ..., . 0.6 = 109% Ampere
Focusing Method .........cccevvvinmiiinnnines Electrostatic

Deflecting Method .......ccocoviiiiiiinininninnnn, Magnetic
Deflecting Angle (ApPpProx.) ... 50 Degrees
Phosphor No. 7 No. 14 No .19
Fluorescence Blue Blue Orange
Phosphorescence Yellow Orange Orange
Persistence Long Medium-long Leng
Direct Interelectric Capacitances, Approx.
Cathode to all other electrodes ................ 5 uuf.
Grid No. 1 to all other electrodes ............ 6 uuf.
Mechanical

1314 =+14 Inches
7-3/16 £=15 Inches

Overall Length
Greatest Diameter of Bulb .........

Minimum Useful Screen DIameter ..ot e e e e ee et e e aeeninaes 6 Inches
Bulb Contact (Recessed Small Cavity CaAp) .ciccroreiiiiirireiiiiieeeiien e en e Ji1-21
Base (Small Shell Duodecal 6-Pin) .
BASIIIE 1oiiiiieieiitieie ettt ettt e e et e e e e sh e rere s e e s b et e e e e st brar e e s
Bulb Contact Alignment

J1-21 Contact aligns with vacant pin position No. 3 ...occoiiiiiiiicrininiiineenenen #+10 Degrees

MAXIMUM RATINGS—(Design Center Values)

Accelerator Voltage .............. ... 10,000 Max. Volts D-C
Focusing Electrode Voltage . to 41000 Max. Volts D-C

Grid No. 2 VOItage ...coiieiiimiiiiiiiiiiiiiii et e e i sas e 700 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias Value ..ot eeen e 180 Max. Volts D-C
Positive Bias Value' ... .... 0 Max. Volts D-C

Positive Peak Valie ...t as e ne e seeneraanne 0 Max. Volts
Peak Heater-Cathode Voltage
Heater Negative with respect to cathode ......coccccceeiviviiiiiienneeeeeeneieenn, 180 Max. Volts D-C
Heater Positive with respect to cathode ............ccooviviviieiiiiiiiiiiiinnn. 180 Max. Volts D-C
TYPICAL OPERATING CONDITIONS
Accelerator Voltage® 7,000 Volts D-C
Focusing Electrode Voltage® 0 to 250 Volts D-C
Focusing Electrode Current —15 to 15 uA. D-C
Grid No. 2 Voltage 300 Volts D-C
Grid No. 1 Voltage* —28 to —72 Volts D-C
Line Width A® 012 Inch Max.
Spot Position (undeflected)® 3 Inch
Alignment Magnet Field Strength 0-4 Gausses
MAXIMUM CIRCUIT VALUES
Grid No. 1 Circuit ResiStance ......c.c.ccoccveeiiriieeiiniieeiciine e esiiee e s e sessenenas 1.5 Max. Megohms
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NOTES

At or near this rating, the effective resistance of the accelerator supply should be
adequate to limit the accelerator input power to 6 watts. The screen of the 7ABP19
can be permanently damaged should the current density be permitted to rise too
high. To prevent burning, minimum beam current densities should be employed.
Brilliance and definition decrease with decreasing accelerator voltage. In general,
accelerator voltage should not be less than 5,000 volts, except for the 7ABP19. For
this type, the accelerator voltage should not be less than 7,000 volts.

With Grid No. 1 voltage adjusted to produce an accelerator current of 100 upA. with
the pattern adjusted for best overall focus. Measured with a 525-line interlaced
and synchronized 414 x 534-inch pattern, with interlaced line blanking (current
measured before applying blanking).

Visual extinction of focused 414 x 534-inch raster pattern.

Measured with a 525-line interlaced and synchronized pattern with interlaced line
blanking. Pattern width adjusted to 909 of minimum useful screen diameter.
Ib =— 100 pA. measured before applying blanking. Line width is the merged raster
height divided by the number of lines (262.5) (measured in center of tube face).
To avoid damage to the screen of the 7ABP19, it is recommended that the screen cur-
rent be not more than 50 uA. when measuring line width. The line width under
this condition will be .011 inch maximum (current measured before applying
blanking).

The center of the undeflected, focused spot will fall within a circle of 3g-inch radius
concentric with the center of the tube face, with the tube shielded.

For optimum quality of the focused spot, the use of a beam alignment magnet is
recommended. This may be obtained by the use of an adjustable magnet of specified
strength, located approximately 514 inches from the reference line.
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7ZACP- CATHODE-RAY TUBE

The Du Mont Type 7ACP- is a 4 x 6 inch
rectangular, three beam, electrostatic focus and
deflection cathode-ray tube. Each beam is in-
dependent of the other except for accelerating
potentials and heater connections. Post-accelera-
tion is used to obtain maximum deflection sensi-
tivity with high brightness. The electron gun
structures are so designed as to require no ap-
preciable focusing current. As many of the elec-
trode connections as is practical have been
brought out through the base pins in order to
simplify the problem of connection. The Post-
accelerator is connected to a bulb contact in
order to obtain maximum insulation. For maxi-
mum brightness and stability in performance, all
screens are provided with a highly reflective metal
backing.

GENERAL CHARACTERISTICS (Note 1)

Electrical Data

Heater VOItage ... 6.3 Volts
Heater Current (All units) . . 1.8 = 109% Amperes

Focusing Method ...................ccooc Electrostatic

Deflecting Method ... Electrostatic

Phosphor No. 2 No. 7 No. 19
Fluorescence Green Blue Orange
Phosphorescence Green Yellow Orange
Persistence Long Long Long

Direct Interelectrode Capacitances Min. Max.
Cathode to all other electrodes ......................cccooiiiiiiiiiiis 5.0 7.0 uuf
Grid No. 1 to all other electrodes ... 5.0 7.0 uuf
D1 to D2 2.2 4.0 puf
D3 to D4 ... . 2.8 puf
D1 to all other electrodes . .9, 13.2 wuf
D2 to all other electrodes ... ... 9.3 13.2 wuf
D3 to all other electrodes ...................c.cccooviiiiiiiii 8.0 11.0 puuf
D4 to all other electrodes ... 8.0 11.0 uuf

Mechanical Data

Overall Length ... 1734 * 34 Inches

Greatest Bulb Dimension (Diagonal) ... ... ... ... 63 *= 1/16 Inches

Minimum Screen Dimensions (Along Tube Axes) ... 31, x 514 Inches

Bulb Contact (Recessed Small Ball Cap) ... J1-22
Base (25 Pin) B25-139
BaSITIE .. Special
Base Alignment

D3D4 trace aligns with Base Key and Tube Axis ..ot * 10 Degrees

Positive voltage on D1 deflects beam approximately towards Pin No. 18
Positive voltage on D3 deflects beam approximately towards Base Key

Bulb Contact Alignment
Bulb contact located on tube center line ... + 14 Inch
Bulb contact on same side as Base Key

Trace Alignment
Angle between D1D2 and D3D4 traces ...............c.ccoo oot + 2 Degrees
Corresponding traces of each gun align within . + 2 Degrees
D3D4 trace aligns with Bulb Side Wall ... * 3 Degrees
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MAXIMUM RATINGS (De5|gn Center Values)

Post-Accelerator Voltage .. .. ... ... ... 10,500 Max. Volts D-C
Accelerator Voltage (Note 2) ... TR 3,500 Max. Volts D-C
Ratio Post-Accelerator Voltage to Accelerator Voltage (Note 3) 3.0 Max.
Focusing Voltage ... ... .. 2,700 Max. Volts D-C

Grid No. 1 Voltage
Negative Bias Value ... ..
Positive Bias Value . ... .

. 300 Max. Volts D-C
0 Max. Volts D-C

Positive Peak Value .. ... [ 0 Max. Volts
Peak Heater to Cathode Voltage

Heater Negative with respect to Cathode ................................. ... 180 Max. Volts

Heater Positive with respect to Cathode ... ceeooo ... 180 Max. Volts
Peak Voltage between Accelerator and any Deflection Electrode . .. ... ... 1,000 Volts

TYPICAL OPERATING CONDITIONS

For Post-Accelerator Voltage of 9,000 Volts D-C
For Accelerator Voltage of ... ... ... 3,600 Volts D-C
D-C
D-C

Focusing Voltage = . ... T ... 595 to 1020 Volts
Grid No. 1 Voltage (Note 4) ... . —67 to -—112 Velts
Phosphors Nos. 2 & 7 No 19

Modulation i ... 15 (Note 5) 20 (Note 6) Max. Volts D-C
Line Width “A” cieviiiiei... 036 (Note 7) .024 (Note 8) Max. Inches
Light Output (Note 9) ...................................................... 100 (P2) Min. Ft. Lamberts
Deflection Factors:
D1 and D2 ... ... 86 to 130 Volts D-C/Inch
D3 and D4 . F U U OO RRD RPN 84 to 126 Volts D-C/Inch
Useful Scan (Note 10)
Spot Position (Note 11) ... ... ... . Within 15 mm Square
CIRCUIT DESIGN VALUES
Focusing Voltage ............. ... 198 to 340 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any operating condition ...... . ... —15 to 10 Microamperes
Grid No. 1 Voltage (Note 4) ... —37.5 to —22 Volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit Resistance ... .. ... ..~ 1.5 Max. Megohms
Deflection Factors:
Ratio Post-Accelerator Voltage to Accelerator Voltage ... ... 1.0
D1 and D2 19 to 29 Volts D- C/Inch/KV of Accelerator Voltage
D3 and D4 . .. 19.5 to 30 Volts D-C/Inch/KV of Accelerator Voltage
Ratio Post-Accelerator Voltage to Accelerator Voltage ... .. ... 3.0
Dland D2 ... ... 28.5 to 43.5 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 .. ... ... 28 to 42 Volts D-C/Inch/KV cf Accelerator Voltage
Resistance in any Deflection Electrode Circuit (Note 12) ... 1.0 Max. Megochms

NOTES

1. All tests to be made on each gun separately. Values are for each unit unless other-
wise stated.

2. Accelerator power input (Avg.) should be limited to six watts. The P19 screen can
be permanently damaged if the current density is permitted to rise too high. To
prevent burning, minimum beam current densities should be employed.

3. This tube is designed for optimum performance when operating at an Eb3/Eb2 ratio

of 3.0. Operation at other ratios of Eb3/Eb2 may result in changes in deflection

uniformity and pattern distortion.

For visual extinction of the focused undeflected spot.

The increase in Grid No. 1 voltage from cut-off to produce an Ib3 of 50 xAD-C.

The increase in Grid No. 1 voltage from cut-off to produce an Ib3 of 5 xAD-C.

Measured in accordance with MIL-E-1 specifications using an Ib3 of 50 uAD-C.

Measured in accordance with MIL-E-1 specifications using an Ib3 of 5 ¢AD-C.

P2 and P7 Light Output — Measured in accordance with MIL-E-1 specifications

with an Ib3 of 50 uAD-C.
10. The minimum useful scan of Guns A and C is:
D1D2 = 3.0 inches and D3D4 = 2.25 inches.
The minimum useful scan of Gun B is:
D1D2 = 3.0 inches and D3D4 — 3.0 inches.

11. When the tube is operated at typical operating conditions, and with (1) Ebl ad-
justed for focus, (2) Ecl set at such a value as will avoid damage to the screen,
(3) each of the deflecting electrodes connected to the accelerator, and (4) the tube
shielded against external influences; the spots will fall within 15 mm squares, the

N RS
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centers of which are 1.5 inches from the geometric center of the tube face towards
the bulb contact for guns A and C and 1.0 inch from the geometric center of the
tube face away from the bulb contact for gun B, and the sides of which are parallel
to the traces produced by deflecting electrodes D3 and D4 respectively.

12. It is recommended that the deflection electrode circuit resistances be approximately
equal. Higher resistance values up to 5 megohms may be used for low beam current

operation.
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TYPE 7ACP-
AVERAGE CHARACTERISTICS
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TYPE 7AEP- CATHODE-RAY TUBES

The Du Mont Type 7AEP- is a 7 inch di-
ameter, single beam, post-accelerator, electrostatic
focus and deflection cathode-ray tube employ-
ing a flat face plate to reduce parallactic error.
Tolerances are tightly controlled and feature:
angle between D1D2 and D3D4 traces held to
90° = 17, deflection factors held to within 10%
with low pattern distortion, and grid cutoff bias
is maintained to within 25%. The gun employed
draws negligible focusing electrode current.

The inherently higher sensitivity of this line
of “Tight-Tolerance” cathode-ray tubes, such as
the SAFP-, over previously available commercial
tubes permits smaller, lower cost amplifiers, while
tight tolerances afford greater freedom in cathode-
ray and radar equipment design.

GENERAL CHARACTERISTICS

Electrical Data

Focusing Method ... Electrostatic
Deflecting Method ... Electrostatic
Direct Interelectrode Capacitances Min. Max

Cathode to all ... ... ... 2.9 4.5 uuf

Grid No. 1 to all ... 3.7 6.4 nuf

D1 to D2 ... 1.7 2.7 upf

D3 to D4 ... . .....1.0 1.8 uuf

D1 to all ... . 5.4 7.6 upf

D2 to all ... ... 5.4 7.6 uuf

D3 to all ... ...34 5.5 upf

D4 to all ... 3.4 5.5 uuf
Optical Data
Phosphor Number 1 2 7 11

Fluorescent Color Green Green Blue Blue

Phosphorescent Color Green Yellow

Persistence Medium Long Long Short
Mechanical Data
Overall Length ... .. 15Y = 14 Inches
Greatest Diameter of Bulb ... ... 7 = 3/32 Inches
Minimum Useful Screen Diameter .. 6Y Inches
Bulb NUMDET .. e JB56Y1
Bulb Contact — Recessed Small Ball Cap .. e 122
Base — Medium Shell Diheptal, 12 Pin ...... ... B12-37
BaSing ... 14
Base Alignment

D1D2 trace aligns with Pin No. 5 and tube axis ... 0 £ 10 Degrees

Positive voltage on D1 deflects beam approximately toward Base Pin No. 5
Positive voltage on D3 deflects beam approximately toward Base Pin No. 2
Bulb Contact Alignment
J1-22 contact aligns with D1D2 trace ... 0 = 10 Degrees
J1-22 contact on same side as Pin No. 5

Trace Alignment
Angle between D3D4 and DI1D2 traces ...t 90 * 1 Degrees

127



MAXIMUM RATINGS (Design Center Values)

Heater Voltage ... R 6.3 Volts
Heater Current at 6.3 Volts ... 0.6 = 109% Ampere
Post-Accelerator Voltage ... 8000 Max. Volts D-C
Accelerator Voltage .. .. ... ... ... . 4000 Max. Volts D-C
Ratio Post-Accelerator Voltage to Accelerator Voltage (Note 1) ... ... ... 2.0

Accelerator Input ... U T PPN 6.0 Max. Watts
Focusing Electrode Voltage 1250 Max. Volts D-C
Grid No. 1. Voltage

Negative Bias Value . 200 Max. Volts D-C

Positive Bias Value ....... . 0 Max. Voits D-C

Positive Peak Value .. ... 0 Max. Volts
Peak Heater-Cathode Voltage

Heater negative with respect to cathode ... 180 Max. Volts

Heater positive with respect to cathode ... ... 180 Max. Volts
Peak Voltage between Accelerator and any Deflection Electrode ................ 750 Max. Volts

TYPICAL OPERATING CONDITIONS

Post-Accelerator Voltage ... R F RO P R TP P 4000 Volts
Accelerator Voltage ... . B PP PP PP PPP PPN 2000 Volts
Focusing Electrode Voltage ... . ... ... ... 380 to 620 Volts
Grid No. 1 Voltage (Note 2) ..o e, —45 to —75 Volts
Deflection Factors:

D1 and D2 .. . 81 to 101 Volts D-C per Inch

D3 and D4 . [T .. 67 to 83 Volts D-C per Inch
Deflection Factor Umformlty (Note B 3% Max.
Pattern Distortion (Note 4) . ... .. TR 215 % Max.
Modulation (Note 5) ............................ ST OO P ORI 37 Max. Volts D-C
Line Width “A” (Note 5) ... T, .......... .022 Max. Inches

Light Output (Note 5) Phosphor #1 '20 Foot Lamberts Min.
Focusing Electrode Current for any operating condition .......... ... —15 to +10 A
Spot Position (focused and undeflected) (Note 6) .................. Wlthm a 15 mm Square
For Accelerator Voltage not shown in the preceding table,

the following can be used as a guide:

Focusing Electrode Voltage ..................................... 19% to 319% of Accelerator Volts
Grid No. 1 Voltage ... ... 2.2% to 3.89% of Accelerator Volts
Ratio Post-Accelerator to Accelerator Voltage ... 1.0
Dland D2 .................. 33 to 40 Volts D-C per Inch per Kilovolt of Accelerator Voltage
D3and D4 .. ............... 27 to 33 Volts D-C per Inch per Kilovolt of Accelerator Voltage
Ratio Post-Accelerator to Accelerator Voltage ... 2.0
Dland D2 ... 40 to 52 Volts D-C per Inch per Kilovolt of Accelerator Voltage
D3and D4 ... 33 to 42 Volts D-C per Inch per Kilovolt of Accelerator Voltage

MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit Resistance .....................cccccocci 1.5 Max. Megohms
Resistance in any Deflecting Electrode Circuit (Note 7) ... 1.0 Max. Megohms

NOTES

1. This tube is designed for optimum performance when operating at an Eb3/Eb2 ratio

of 2.0. Operation at other ratios of Eb3/Eb2 may result in changes in deflection uni-

formity and pattern distortion.

Visual extinction of undeflected focused spot.

As per MIL-E-1 specifications.

All portions of a raster pattern, adjusted so its widest points just touch the sides of

a 4.100 inch square will fall within the area bounded by the 4.100 inch square and

an inscribed 3.900 inch square.

5. For an Ib3 of 25 uADC measured in accordance with MIL-E-1 specifications.

6. Centered with respect to the tube face and with the tube shielded. Connect free de-
flecting electrodes to accelerator.

7. It is recommended that the deflecting-electrode circuit resistance be approximately
equal. Higher resistance values up to five megohms may be used for low beam current
operation,
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TYPE 7AEP-
AVERAGE CHARACTERISTICS
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TYPE 7AEP-
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7BP- CATHODE-RAY TUBES

The Types 7BP- Cathode-ray Tubes are 7-inch
magnetically focussed and deflected cathode-ray
tubes primarily designed for radar indicator and
other applications requiring a relatively large, flat
screen area and a long persistence screen. The
Type 7BP- is very similar to the Type 7MP-, the
chief difference being in bulb shape. Other typical
radar tubes include the Types 5FP-, 10KP- and
12SP-.

GENERAL CHARACTERISTICS

Electrical
Heater Voltage .......cccoocooviiiiiineiieiiiiiinn 6.3 Volts
Heater Current ..........c..cccceeee.. 0.6 == 104 Ampere
Focusing Method ... Magnetic
Deflecting Method ........cccvvvienininn il Magnetic
Deflecting Angle (Approx.) ....... ........ 53 Degrees
PhoSPhOr  .oeveeiiiiiiiiiiiciirceieice e

Fluorescence .

Phosphorescence .........c.c. cooveciciiinieiinn Yellow

PersiStence ......cccccocveee ceivieiiiiinieiiee e Long
Direct Interelectrode Capacitances, Approx.

Cathode to all other electrodes ................. 5 uuf.

Grid No. 1 to all other electrodes ............ 3.5 puf.

Grid No. 2 to all other electrodes .............. 7 uuf.
Mechanical
Overall Length .........c.oceveinne T PPN UTUURPPIN 13Y4 =+ 34 Inches
Greatest Diameter of BUulb .........cooiiiiiiiiiiiii et ees e s e e e 7 &= 15 Inches
Minimum Useful Screen Diameler .....cccccoviiimiiiiiiiienn ettt neaarens 6 Inches
Bulb Contact (Recessed Small Ball Cap) . . J1-22
Base (Medium-Shell Octal 8-Pin) ............. .. B8-65
BASIIIE .uoiiiiiiieiiieii et ee et sttt e e et et e et h et a e e h e ab e e 5AN
Bulb Contact Alignment J1-22 Contact aligns with pin No. § ... =+ 10 Degrees

MAXIMUM RATINGS--(Design Center Values)

ANOode VOILAZE .ovoviiiviieiieiiiei ettt e et rr e renen e 8,000 Max. Volts D-C
Grid No. 2 Voltage ... 700 Max. Volts D-C
Grid No. 1 Voltage

Negative Bias Value .......cccooiiiiiiiiiiiiiiiiiii i 125 Max. Volts D-C

Positive Bias VAalUe! .......cooooiiiiieiiiieiieiceiet et ie e earae e serrea e seaaee e srbeeesseeeaeseaes 0 Max. Volts D-C

Positive Peak ValUe ......ocooooiiiiiiieiiiren e cer e s e reeiiererree s e memrenaere s sesmemvanes 2 Max. Volts
Peak Grid No. 1 Drive from Cut-off .....cccocoiiiiiiiiiiiiiiiii s 65 Max. Volts
Peak Heater-Cathode Voltage

Heater Negative with respect to cathode ..., 125 Max. Volts D-C

Heater Positive with respect to cathode ............cccoviiiiiniin, 125 Max. Volts D-C

TYPICAL OPERATING CONDITIONS

Anode Voltage 4,000 7,000 Volts D-C
Grid No. 2 Voltage 250 250 Volts D-C
Grid No. 1 Voltage? —25 to —70 —25 to —70 Volts D-C
Focusing Coil Current® 75 to 102 99 to 135 Ma. D-C
Spot Position* 12 —_ mm.



MAXIMUM CIRCUIT VALUES
Grid No. 1 Circuit REeSIStANCE ......ccccceeiieiiiiiieiiriierireecrer e ss s renrereereersreernes 1.5 Max. Megohms

MINIMUM CIRCUIT VALUES

When the output capacitor of the power supply is capable of storing more than 250 micro-
coulombs, and when the inherent regulation of the power supply permits the instantaneous
short-circuit current to exceed 1 ampere, the effective resistance in the circuit between the
indicated electrode and the output capacitor should be as follows:

Grid No. 1 Circuit ResiStance ......c.ccevvciciiiiiiieieiiieiciniriie et e e s eccrcsasnsaneesseesees 150 Min. Ohms

Grid No. 2 Circuit Resistance .. .. 820 Min. Ohms

Anode Circuit ReSiSLANCE ....c.cooeiieriiiiiiiiiiieieeieeeeeetiritiiir s irasereeeeesaeesennenaaasnnanns 9,100 Min. Ohms
NOTES

1. At or near this rating, the effective resistance of the anode supply should be adequate to
limit the anode input power to 6 watts.

2. Visual extinction of undeflected focused spot.

3. For JETEC standard focus coil No. 106, or equivalent, with the grid No. 1 voltage ad-
justed to produce an anode current of 200 microamperes and with distance (D) from
reference line to center of air gap equal to 2.75 inches.

4. The center of the undeflected, unfocused spot will fall within a circle of 12 mm. radius
concentric with the center of the tube face.
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TYPE 7BP-
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7MP- CATHODE-RAY TUBES

Highly similar to the Type 7BP- Cathode-ray
Tubes, except in bulb shape, are the Type 7MP-
Cathode-ray Tubes. These are magnetically fo-
cussed and deflected cathode-ray tubes primarily
designed for radar indicator and other applications
requiring a relatively large, flat screen area and
a long persistence screen. Among the other radar-
type tubes which may be ordered from Du Mont
are the Types 5FP-, 10KP- and 12SP-.

GENERAL CHARACTERISTICS

Electrical
Heater Voltage ........cccoooviiiiiivniinenrierinennnns 6.3 Volts
Heater Current ... . 0.6 = 109 Ampere
Focusing Method ... Magnetic

Deflecting Method .................. .... Magnetic
Deflecting Anzle (Approx.) .. ... 50 Degrees
PhOSPROT oot e e No. 7

FIUOTESCONCE .ooiiiiviiitiiiiiiie e Blue

Phosphorescence . Yellow

PersiStence .......cocverevieriieirienirneniii Long
Direct Interelectrode Capacitances, Approx.

Cathode to all other electrodes ................. 5 puf.

Grid No. 1 to all other electrodes .............. 6 puf.

Mechanical

Overall Length ..o e 1234 =+ 3% Inches
Greatest Diameter of Bulb + 14 Inches
Minimum Useful Screen Diameter ........coeeiiiviriiiiiiiiniiiieiieciiiii e 6 Inches

Bulb Contact (Recessed Small Cavity Cap) .
Base (Small Shell Duodecal 5-Pin)

L J1-21
B5-57

BUASINE 1oeetteeiieeeittieita ettt e et e e e e e e e e 12D
Bulb Contact Alignment
J1-21 Contact aligns with vacant pin position No. 3 ... + 10 Degrees

MAXIMUM RATINGS—(Design Center Values)

AnNode VOILAZE ..ccovivririinieriieie ittt 8,000 Max. Volts D-C
Grid No. 2 VoItage ...evveveerioviniciiiiiiiiiiiinns —180 to +700 Max. Volts D-C or Peak A-C
Grid No. 1 Voltage
Negative Bias Value ... 180 Max. Volts D-C
Positive Bias Valie' ... it 0 Max. Volts D-C
Positive Peak VaIUE ..uuieiiieiiiiiiieiieeeie e e 2 Max. Volts
Peak Grid No. 1 Drive from Cut-off ... 65 Max. Volts
Peak Heater-Cathode Voltage
Heater Negative with respect to cathode ... 125 Max. Volts D-C
Heater Positive with respect to cathode ........ccccocevviiviniinninin, 125 Mazx. Volts D-C

TYPICAL OPERATING CONDITIONS

Anode Voltage 4,000 7,000 Volts D-C
Grid No. 2 Voltage 250 250 Volts D-C
Grid No. 2 Current —15 to +15 —15 to +15 ua. D-C

Grid No. 1 Voltage® —27 to —63 —27 to —63 Volts D-C
Focusing Coil Current® 64 + 15% 85 + 15% Ma. D-C
Spot Position* 12 —_— mm
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MAXIMUM CIRCUIT VALUES
Grid No. 1 Circuit ResiSTANCE .......ccoiviieiiiinereriereriereiiirereesesessesosisienees sessessn 1.5 Max. Megohms

NOTES

1. At or near this rating, the effective resistance of the anode supply should be adequate
to limit the anode input power to 6 watts.

2. Visual extinction of undeflected focused spot.

3. For JETEC standard focus coil No. 109, or equivalent, with the Grid No. 1 voltage ad-
justed to produce an anode current of 200 microamperes and with distance (D) from
reference line to center of air gap equal to 2.75 inches.

4. The center of the undeflected, unfocused spot will fall within a circle of 12 mm. radius
concentric with the center of the tube face.
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ZUP7 CATHODE-RAY TUBE

The Type 7UP7 is a 7-inch magnetic focus and
deflection cathode-ray tube with a relatively large
and flat screen area. It is designed for applications
requiring a long persistent type screen. The
screen is metal-backed.

GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage ............................ ... 6.3 Volts
Heater Current ............................... 06 -+ 109 Ampere
Focusing Method ......................... ... Magnetic
Deflecting Method ......................... . . Magnetic
Deflecting Angle (Approx.) ... 53 Degrees
Phosphor No. 7
Fluorescence Blue
Phosphorescence Yellow
Persistence . . Long
Direct Interelectrode Capac1tances, Approx
Cathode to all other electrodes........... .5 uuf.
Grid No. 1 to all other electrodes ... ... 8.5 wuf.

Mechanical Data

Overall Length ... 13Y4 * 34 Inches
Greatest Diameter of Bulb .......... [T UUTNt 7 = Vg Inches
Minimum Useful Screen Diameter ... 6 Inches
Bulb Contact (Recessed Small Cavity Cap)...................... J1-21
Base (Long Medium-Shell Octal 8-Pin or) . ... ..... B8-65 or
(Long Medium-Shell Octal 5- Pm) .. ... . B580

Basing ............. . . e S5AN
Bulb Contact Allgnment

J1-21 Contact aligns with Pin No. 5 ... + 10 Degrees

MAXIMUM RATINGS (Design Center Values)

Accelerator Voltage ... 10,000 Max. Volts D-C
Grid No. 2 VOItage ... e 700 Max. Volts D-C
Grid No. 1 Voltage

Negative Bias Value .. ........................................ 180 Max. Volts D-C

Positive Bias Value' 0 Max. Volts D-C

Positive Peak Value . 2 Max. Volts
Peak Heater-Cathode Voltage
Heater Negative with respect to cathode
During warm-up period not to exceed 15 seconds ... 410 Max. Velts D-C
After equipment warm-up period ... 180 Max. Volts D-C
Heater Positive with respect to cathode ... .. 180 Max. Volts D-C
TYPICAL OPERATING CONDITIONS
Accelerator VOILAZEe ................cccoiiiiiiiiii 7,000 Volts D-

Grid No. 1 Voltage® 25 to —70 Volts
Focusing Coil Current® . ... ... 99 to 135 Ma.

MAXIMUM CIRCUIT VALUES
Grid No. 1 Circuit Resistance ... .. 1.5 Max. Megohms

NOTES

1. At or near this rating, the effective resistance of the accelerator supply should be
adequate to limit the accelerator input power to 6 watts.

2. Visual extinction of undeflected focused spot.

3. For JETEC standard focus coil No. 106, or equivalent, with the grid voltage adjusted
to produce an accelerator current of 200 microamperes and with distance (D) from
reference line to center of air gap equal to 2.75 inches.

D
Grid No. 2 Voltage . 250 Volts D-
D
D
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TYPE 7UP-
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7YP- CATHODE-RAY TUBE

The Du Mont Type 7YP- is a seven-inch diag-
onal, square-faced flat-faced, electrostatically de-
flected and focused cathode-ray tube containing
five electron-guns in a single glass envelope. Each
electron beam may be independently focused, de-
flected and intensity-modulated. The single post-
accelerator is common to all the electron-guns.
The Type 7YP- is one of the line of Du Mont
tight-tolerance cathode-ray tubes.

The Type 7YP- is utilized in those applications
requiring the display of five independent phenom-
ena on a single cathode-ray tube screen for com-
parison and observation. Each of the electron guns
is positioned to scan adjacent separate areas of
the screen and the 3D4 scan of each is limited to
provide maximum sensitivity on this axis. The de-
flection electrode and accelerator connections are
brought out through the bulb wall to minimize
lead inductance and capacity and to improve in-
sulation. A collar or ring-base provides easy con-
nections to these leads.

GENERAL CHARACTERISTICS (Note 1)

Electrical
Heater Voltage .....coooreiviiiiiiiiii 6.3 Volts
Heater CUTTeNt ....cc.ooovvverieiirimiiiiiiiiinncneeenncneenenens 0.6=10% Amperes
Focusing Method Electrostatic
Deflecting Method Electrostatic
Phosphor No. 11

Fluorescence Green Green Blue Blue

Phosphorescence _ Green Yellow

Persistence Medium Long Long Short
Direct Interelectrode Capacitances Min. Max.

Cathodes to all other electrodes 3.5 6.5 uuf

Grid No. 1 to all other electrodes 4.0 7.6 uuf

D1 to D2 1.3 2.7 unf

D3 to D4 1.6 3.2 uuf

D1 to all other electrodes 5.5 8.1 wuf

D2 to all other electrodes 5.5 8.0 uuf

D4 to all other electrodes 5.2 7.8 puuf

D3 to all other electrodes 5.2 7.8 upf
Mechanical
Overall Length oottt s 1815+ 34 Inches
Greatest Bulb Diagonal ... 7-1/32 Inches
Minimum Useful Screen Width (INOte 2)  .ovriiiiiiiiiiiniiiiiii e s 4.5 Inches
Bulb Contact (Recessed Small Ball Cap) ....coiiiiiiiiiiiii et J1-22
Collar (22 Pin) oo ... Special
Base (25 Pin) - L TR OO PO PE PPN ... B25-139
BAaSIIIE  oioviriiiiiiereessireaee s aes et e e et s e it ee et e e s R e e e e et e Special
Collar and Base Alignment

Collar Pin No. 1 and Base Key each aligns with the D3D4 trace .............. +10 Degrees

Positive voltage on D3 deflects the beam towards the index pin of the Ring Base
Positive voltage on D1 deflects the beam approximately towards Pin 6 of the Ring Base
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Bulb Contact Alignment

Bulb Contact Aligns with D34 trace ......ccccocceoviiiiniiiiiiiniiiiinenn #10 Degrees

Bulb Contact on same side as Base Key and Collar Pin No. 1 . .. £ 14 Inch

Bulb Contact located on tube center line ... 3 Degrees

Bulb Wall (wih Contact) Aligns with D1D2 Trace
Trace Alignment

D1D2 trace aligns with D34 trace .....c.ccococceceveeieiriiciicniecrcnrereen e rennenne 90+2 Degrees

Corresponding traces align within ... e 2 Degrees

MAXIMUM RATINGS—(Design Center Values)

Post-Accelerator Voltage ......cccooviiiimimiiciiiicii e 7,000 Max. Volts D-C
Accelerator Voltage (Note 3)  .iiiriiiiiiii e 3,500 Max. Volts D-C
Ratio Post-Accelerator Voltage to Accelerator Voltage (Note 4) . .......... ... . 2.0 Max.
Focusing Voltage ......cciiiiiiiiiiiiiiinniiiiiiniisii e e crenrisseee e 1,500 Max. Volts D-C
Grid No. 1 Voltage

Negative Bias Value .......ccccooiviccininniininiiiinnn PPN 200 Max. Volts D-C

Positive Bias Value . Volts D-C

Positive Peak Value . Volts D-C
Peak Heater to Cathode Voltage

Heater Negative with respect to Cathode ......cccccvrerriniiiiiiiininiiinnennnnne. 180 Max. Volts

Heater Positive with respect to Cathode .......cccoocoiiiniiiiiiireeeee 180 Max. Volts
Peak Voltage between Accelerator and any deflection electrode .........cccccceeinne 1,250 Volts

TYPICAL OPERATING CONDITIONS

For Post-Accelerator Voltage of ...oviiiiiiiiiiiiiii e 4,000 Volts D-C
For Accelerator Voltage Of ....ooooiiiiiiiiiiiiiiiiiiie et ere e ee e reeaee e 2,000 Volts D-C
Focusing Voltage ... 450 to 650 Volts D-C

. —50 to —90 Volts D-C

Grid No. 1 Voltage (Note 5) .. TP PR .
................... ... 55 Max. Volts D-C

Modulation Factor (Note 6) ...

Line Width “A” (Note 7) ... .026 Max. Inches
Deflection Factors:
D1 and D2 . 68 to 84 Volts D-C/Inch
D3 and D4 (Note 8) .......................... 27 to 37 Volts D-C/Inch
Deflection Factor Uniformity (Note 9) ... 2%, Max.
Useful Scan (Note 10)
D1 and D2 oot s es e e e ee et ae e e e et esteentbaanenn .. 4.5 Min. Inches
D3 and D4 ...ovviviieiiiniienes et tteeeereren i enanae 1.5 Min. Inches
Interaction Factor (Note 11) ........ ... .00001 Max. Inches/Volt
CIRCUIT DESIGN VALUES
Focusing Voltage ......................... 225 to 325 Volts per Kilovolt of Accelerator Voltage
Focusing Current for any operating condition ...........cccoccee. —15 to +10 Microamperes
Grid No. 1 Voltage for (Note 5) .. —25 to —45 volts per Kilovolt of Accelerator Voltage
Grid No. 1 Circuit ResiStance .......ccccoviiiiiiniiiiiiicerereeceeens 1.5 Max. Megohms
Deflection Factors:
Ratio Post-Accelerator Voltage to Accelerator Voltage ....ccccooceevevveiieieivvivveicciiirienaenens 1.0
Dl and D2 ... 25 to 33 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 ... 11 to 16 Volts D-C/Inch/KV of Accelerator Voltage
Ratio Post-Accelerator Voltage to Accelerator Voltage .......ccccccoceeeeivveiviiivriveiiiiiiinennns 2.0
D1 and D2 ... 34 to 42 Volts D-C/Inch/KV of Accelerator Voltage
D3 and D4 ... 13.5 to 18.5 Volts D-C/Inch/KV of Accelerator Voltage
Resistance in any Deflecting-Electrode Circuit (Note 12) ... . .... 1.0 Max. Megohms
NOTES
1. Values are for each unit unless otherwise stated.
2. Following the bulb contour.
3. Accelerator power input (Avg.) should be limited to 6 watts.
4. This tube is designed for optimum performance when operating at an Eb3/Eb2 ratio

of 2.0. Operation at other ratios of Eb2/Eb2 may result in changes in deflection
uniformity and pattern distortion.

. Visual extinction of the undeflected, focused spot.

The increase in Grid No. 1 voltage from cut-off to produce an Ib3 of 50 xADC.

. Measured in accordance with MIL-E-1 specification using an Ib3 of 25 uADC.
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8. The deflection in this direction is limited to *.75 Min. Inches from the undeflected
spot position.

9. Measured in accordance with MIL-E-1 specification,

10. Centered about normal undeflected spot positions.

11. The deflection of one beam when balanced D-C Voltages are applied to the deflection
electrodes of the other will not be greater than the indicated value.

12. It is recommended that the deflecting electrode circuit resistances be approximately
equal.

TYPE 7YP-
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TYPE 7YP-

BOTTOM VIEW 25 PIN_ BASE
PIN NO. ELEMEN BEAM

FOCUSING ELECTRODE

22 PIN COLLAR BASE

PIN NO. ELEMENT BEAM 2‘ HEATER :
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2 DEFLECTOR D2 A 4 FOCUSING ELECTRODE ]
3 DEFLECTOR DI A S5 HEATER B
4 DEFLECTOR D3 A 6 HEATER 8
5 DEFLECTOR D4 A 7 FOCUSING ELECTRODE c
6 DEFLECTOR DI 8 8 HEATER 4
7 DEFLECTOR D3 B 9 HEATER c
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10 DEFLECTOR D3 c It HEATER D
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TYPE 7YP-
AVERAGE CHARACTERISTICS
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10KP- CATHODE-RAY TUBES

The Type 10KP- Cathode-ray Tubes are mag-
netically focussed and deflected cathode-ray tubes
designed for radar systems and special applications
requiring long persistence and large screen size.
This tube is typical of the radar-type tubes avail-
able from Du Mont.

Radar types similar to the Type 10KP- include
the 5-inch 5FP-, the 7-inch 7BP- and the i2-inch
12SP-. Selection of a tube of this type would be
determined by the screen size desired and the
exact electrical characteristics needed to fit the
application.

GENERAL CHARACTERISTICS

Electrical
Heater Voltage .....ccccocviviiiinieniiinniniiiniinnn 6.3 Volts
Heater Current .....c..cccovvvvieninne 0.6 = 109 Ampere
Focusing Method ... Magnetic
Deflecting Method Magnetic
Deflecting Angle (APpProx.) .........c.... 50 Degrees
Phosphor

Fluorescence .

PhosphoresCence ........oiorieicnninicncnniin Yellow

PersiStence ..cveeecrerniiiiiiiinereriiiierni e Long
Direct Interelectrode Capacitances, Approx.

Cathode to all other electrodes .................. 5 uuf.

Grid No. 1 to all other electrodes .......... 6.5 uuf.
Mechanical
Overall Length ..ooioccceiniciiii ittt 1758 =+ 3% Inches
Greatest Diameter of Bulb ... .. 10Y4; =+ 15 Inches
Minimum Useful Screen Diameter ..., ... 9 Inches
Bulb Contact (Recessed small cavity cap) .. L J1-21
Base (Small shell duodecal 7-Pin) ... B7-51
BASITIE «otverereiert e it s e et s e L s 12D

Bulb Contact Alignment J1-21 contact aligns with vacant pin position No. 3 .. = 10 Degrees

MAXIMUM RATINGS—(Design Center Values)

Anode Voltage .......c.oceeeeviinnnnne 10,000 Max. Volts D-C
Grid NO. 2 VOILAEE .iiiieieeiiiaiiirieaiiie ettt s st s e e e st e s et e snsne e 700 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias Value ...
Positive Bias Value' ...

.. 180 Max. Volts D-C
... 0 Max. Volts D-C

Positive Peak VAIUE ..ooovviviiiiiiieeiiiie e ettt ettt e s i e s st e a e e eseie e ae 2 Max. Volts
Peak Grid No. 1 Drive from Cut-off .....cccoooinii e 65 Max. Volts
Peak Heater-Cathode Voltage

Heater Negative with respect to cathode ........ccooveiiiii 1590 Max. Volts D-C

Heater Positive with respect to cathode ... 150 Max. Volts D-C

TYPICAL OPERATING CONDITIONS

ANOdEe VOILAZE .ooriiieiiiiiiiiirieeinr e et e 9,000 Volts D-C
Grid NO. 2 VOILAZE cecoreiiieiiiiiiiiiniiirieiitseisaesane e s siresensse st e s res s sbtssantesennes 250 Volts D-C
Grid No. 1 VOItage® ..covioereinreiriereisie it sss st e e srasssssssasa s st eseeans —27 to —63 Volts D-C

Focusing Coil CUITENt® .....ccooeimiieiiniinesiese e 105 Approx. Ma. D-C
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MAXIMUM CIRCUIT VALUES
Grid No. 1 Circuit ResSistance ........cccccercriireririiecenniiernrccreeserereesenseesieneenssns 1.5 Max. M2gohms

NOTES

1. At or near this rating, the effective resistance of the anode supply should be adequate
to limit the anode input power to 6 watts.

2. Visual extinction of undeflected focused spot.

3. For JETEC standard focus coil No. 106, or equivalent, with the Grid No. 1 voltage ad-
justed to produce an anode current of 200 microamperes and with distance (D) from
reference line to center of air gap equal to 3.25 inches.
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TYPE 10KP-
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TYPE TOWP- CATHODE-RAY TUBES

The Type 10WP- is a 10-inch electrostatic focus
and magnetic deflection cathode-ray tube suitable
for radar applications. A low-voltage electrostatic
focus lens is employed, designed to operate at or
near cathode potential to afford substantially auto-
matic focus, independent of accelerator voltage
variations. In addition, the 10WP- employs a
high resolution electron gun.

The Type 10WP-A utilizes an aluminized screen
for greater light output and to minimize screen
charging effects; it is otherwise identical to the
10WP. If a P19 screen is selected, the aluminized
version should be used.

GENERAL CHARACTERISTICS
Electrical

Heater Voltage ......cccoovvvriviieeiiiviiiiianennn s 6.3 Volts
Heater Current ......ccccovvvvvvennnn. 0.6 +109% Ampere

Focusing Method ..........c.oiviiin o, Electrostatic
Deflecting Method ............. .... Magnetic
Deflecting Angle (Approx.) 50 Degrees
Phosphor No. 7 No. 19
Fluorescence Blue Blue Orange
Phosphorescence Yellow Orange Orange
Persistence Long Medium-long Long
Direct Interelectrode Capacitances, Approx.
Cathode to all other electrodes ................ 5 upf.
Grid No. 1 to all other electrodes ............ 6 puf.
Mechanical
Overall Length ....cccccierieeiieien et et s saree s sraie e et ebbee e 16-15/16 =+35 Inches
Greatest Diameter of Bulb .......... .... 10%, =15 Inches
Minimum Useful Screen DIiameter ...........cciiiiroiiiieriiiiiiiiiiiiiiiiiiiiii s 9 Inches
Bulb Contact (Recessed Small Cavity Cap) ..o, J1-21
Base (Small Shell Duodecal 6-pin) .......... B6-63
BASITIE  .oieeiitii ittt e e e e e e et e e e s e e et 12M
Bulb Contact Alignment
J1-21 Contact aligns with vacant pin position No. 3 ...coccoviviiiiiniiininiiiiiiinin. +10 Degrees
MAXIMUM RATINGS—(Design Center Values)
Accelerator VOltage ...cc.cooooviiviiiiiiiniiiiciiiiin e 12,000 Max. Volts D-C
Focusing Electrode Voltage —500 to 41000 Max. Volts D-C
Grid NO. 2 VOIEAZE oocviieiriiiieeiir i et ce et s e e et e s eere e e s saressvnes 700 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias Value ..o 180 Max. Volts D-C
Positive Bias Value' . . Volts D-C
Positive Peak VAIUE ....ocooviiiiiiiiiiiiiiiiei e ee ittt e e s e e e e e e e aenee e 0 Max. Volts
Peak Heater-Cathode Voltage
Heater Negative with respect to cathode ........ccccooevieiivieiniiininiieiiinnnnnn, 180 Max. Volts D-C
Heater Positive with respect to cathode .......ccccoceiieiiviciiiiiieiieeeennn, 180 Max. Volts D-C

TYPICAL OPERATING CONDITIONS

Accelerator Voltage® .....co.coiviiiiiiieiiniiin et oo e ener e
Focusing Electrode Voltag?® . 0 to 300 Volts D-C
Focusing Electrode Current .. —15 to +15 pwA. D-C
Grid NO. 2 VOItAZE ..oviiiii i et e et e e vt re s trae s e s e vainens 300 Volts D-C
Grid No. 1 Voltage® —28 to —72 Volts D-C
Line WIdth A7 oottt .017 Inch Max.

10,000 Volts D-C

Spot Position (Undeflected)® ......... e ———————— 14 Inch
Alignment Magnet Field Strength ... ... 04 Gausses
MAXIMUM CIRCUIT VALUES
Grid No. 1 Circuit ResiStance .......cocciviiiiiiieeiiiiiiiiiieiiiee e ceiieei e e e evninns 1.5 Max. Megohms
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NOTES

At or near this rating, the effective resistance of the accelerator supply should be
adequate to limit the accelerator input power to 6 watts. The screen of the 10WP19
can be permanently damaged should the current density be permitted to rise too
high. To prevent burning, minimum beam current densities should be employed.
Brilliance and definition decrease with decreasing accelerator voltage. In general,
accelerator voltage should not be less than 7,000 volts.

With Grid No. 1 voltage adjusted to produce an accelerator current of 100 uA. with
the pattern adjusted for best overall focus. Measured with a 525-line interlaced and
synchronized 6 x 8-inch pattern, with interlaced line blanking (current measured
before applying blanking).

Visual extinction of focused 6 x 8-inch raster pattern.

Measured with a 525-line interlaced and synchronized pattern with interlaced line
blanking. Pattern width adjusted to 90% of minimum useful screen diameter.
Ib =100 uA., measured before applying blanking. Line width is the merged raster
height divided by the number of lines (262.5) (measured in center of tube face).
To avoid damage to the screen of the 10WP19, it is recommended that the screen
current be not more than 50 uA. when measuring line width. The line width under
this condition will be .016 inch maximum (current measured before applying blanking).
The center of the undeflected, focused spot will fall within a circle of Y2-inch radius
concentric with the center of the tube face, with tube shielded.

For optimum quality of the focused spot the use of a beam alignment magnet is
recommended. This may be obtained by the use of an adjustable magnet of the speci-
fied strength, located approximately 5-7/16 inches from the reference line.
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TYPE 12ABP-, 12ABP-A CATHODE-RAY TUBES

The Type 12ABP- is a 12-inch electrostatic
focus and magnetic deflection cathode-ray tube
suitable for radar applications. A low-voltage elec-
trostatic focus lens is employed, designed to op-
erate at or near cathode potential to afford sub-
stantially automatic focus, independent of ac-
celerator voltage variations. In addition, the
12ABP- employs a high resolution electron gun.
The face plate is of gray filter glass.

The Type 12ABP-A utilizes an aluminized
screen for greater light output and to minimize
screen charging effects; it is otherwise identical
to the 12ABP-.

GENERAL CHARACTERISTICS

Electrical Data

Heater Voltage .. ... 6.3 Volts
Heater Current 0.6 = 10% Ampere

Focusing Method .... Electrostatic
Deflecting Method ... ... .. . Magnetic
Deflecting Angle (Approx.) ... iiveie.... 55 Degrees
Phosphor No. 7 No. 14 No. 19

Fluorescence Blue Blue Orange

Phosphorescence Yellow Orange Orange

Persistence Long Medium-long Long
Direct Interelectrode Capacitances, Approx.

Cathode to all other electrodes ................................. wuf.

Grid No. 1 to all other electrodes wuf.
Mechanical Data
Overall Length ... ... . 18 £ 34 Inches
Greatest Diameter of Bulb ... ... ... 12-7/16 = 13 Inches
Minimum Useful Screen Diameter ... 11 Inches
Bulb Contact (Recessed small cavity €ap) ..o J1-21
Base (Small shell duodecal 6-Pin) . ... ... ... ORI B6-63
Basing ... 12M
Bulb Contact Alignment

J1-21 contact aligns with vacant pin position No. 3 ... .. * 10 Degrees

MAXIMUM RATINGS (Design Center Values)

Accelerator Voltage . ... ... ... 12,000 Max. Volts D-C
Focusing Electrode Voltage —500 to +1000 Max. Volts D-C
Grid No. 2 Voltage ... . ... 700 Max. Volts D-C
Grid No. 1 Voltage

Negative Bias Value ... ... ... ... ... 180 Max. Volits D-C
Positive Bias Value' .. e ... 0 Max. Volts D-C

Positive Peak Value ... . 0 Max. Volts
Peak Heater-Cathode Voltage

Heater negative with respect to cathode ... ... ... ... ... . 180 Max. Volts D-C

Heater positive with respect to cathode .................................... 180 Max. Volts D-C

TYPICAL OPERATING CONDITIONS
Accelerator Voltage” .. ... 10,000 Volts D-C
Focusing Electrode Voltage® ... 0 to 300 Volts D-C
Focusing Electrode Current ... —15 to +15 pa. D-C
Grid No. 2 Voltage ... .. 300 Volts D-C
Grid No. 1 Voltage®* .. —28 to —72 Volts D-C
Line Width A" .019 Inch
Spot Position (Undeflected)® ... .. ... ... .. 54 Inch
Alignment Magnet Field Strength® ... 0 to 4 Gausses
MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit Resistance ........................c.ccooc. e 1.5 Max. Megohms
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NOTES
At or near this rating, the effective resistance of the accelerator supply should be ade-
quate to limit the accelerator input power to 6 watts. The screen of the 12ABP19
can be permanently damaged should the current density be permitted to rise too
high. To prevent burning, minimum beam current densities should be employed.
Brilliance and definition decrease with decreasing accelerator voltage. In general, ac-
celerator voltage should not be less than 8,000 volts.
With Grid No. 1 voltage adjusted to produce an accelerator current of 100 pA. with
the pattern adjusted for best overall focus. Measured with a 525-line interlaced and
synchronized 71, x 10-inch pattern, with interlaced line blanking (current measured
before applying blanking).
Visual extinction of focused 7Y% x 10-inch raster pattern.
Measured with a 525-line interlaced and synchronized pattern with interlaced line
blanking. Pattern width adjusted to 909 of minimum useful screen diameter. Ib =
100 w¢A., measured before applying blanking. Line width is the merged raster height
divided by the number of lines (262.5). (Measured in center of tube face.)
To avoid damage to the screen cf the 12ABP19, it is recommended that the screen
current be not more than 50 pA. when measuring line width. The line width under this
condition will be .018 inch maximum (current measured before applying blanking).
The center of the undeflected, focused spot will fall within a circle of 53-inch radius
concentric with the center of the tube face, with the tube shielded.
For optimum quality of the focused spot, the use of a beam alignment magnet is
recommended. This may be obtained by the use of an adjustable magnet of the speci-
fied strength, located approximately 5-7/16 inches from the reference line.
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12DP-A CATHODE-RAY TUBES

The Type 12DP-A Cathode-ray Tubes are 12-
inch magnetically focussed and deflected cathode-
ray tubes, primarily designed for radar indicator
applications. They feature a large screen area and
a long persistence screen (although screens with
any persistence characteristic may be ordered).

The Type 12DP-A is recommended only for
replacement purposes.

GENERAL CHARACTERISTICS

Electrical

Heater Voltage ....c.cccccocoviviimniiieniniiinieninen, 6.3 Volts
Heater Current ... .. 0.6 + 109 Ampere
Focusing Method ........cccccocoviiiiiniiiiciininnnn, Magnetic
Deflecting Method ......ccccovvivviiniiinecnnen, Magnetic
Deflecting Angle (ApPpProx.) ............... 50 Degrees
PhoSPROT coociiiiieiiiei e

Fluorescence

Phosphorescence ..........cccccevveevvvvvverennienenns Yellow

Persistence ....c.ccccccceveviieiiirriieiieseiieeeeecreien s Long

Direct Interelectrode Capacitances, Approx.

Cathode to all other electrodes ...........c..........
Grid No. 1 to all other electrodes ..
Grid No. 2 to all other electrodes

Mechanical

OVerall Length ..coociiiiiiiiiiioiiiiieieie e eer et eeeeveesaseneneteesaaseeeee e e st e eeee e 1955 =+ 145 Inches
Greatest Diameter of Bulb .....cccocoooiiiiiiiniiiiiiiieie e eeeeeee e 12 *+ 3/16 Inches
Minimum Useful Screen DIameter .......occooocooiviiiieiiiiieeeiireee s ie e eeeeees et eeeseeene s 10 Inches
Bulb Contact (Meditm Cap) ....ccociiiiiiiiiiiaiiiite ettt et oo e e eeeereaaeees C1-5
Base (Medium-Shell Octal 8-PiN) ....ccooooiiiiiiiiieeieie e e eeeeeeeeeee e e e e e el B8-65
BaSINE oottt et een e as e r e et eeareeeaens 5AN

Bulb Contact Alignment C1-5 cap allgns Wlth pin No. 5 ..oocooiniviiiiiiiin, =+ 10 Degrees

MAXIMUM RATINGS—(Design Center Values)

Anode VOItAge ......cooviiiiiiiiiiiiiiiie ettt e e 10,000 Max. Volts D-C
Grid NO. 2 VOIAZE .oiiiriiiiiiiiiiei et eete s e s estr s et st 700 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias Value ... 125 Max. Volts D-C
Positive Bias Value' ......coooiiiiiiiiiiiiiiit et 0 Max. Volts D-C
Positive Peak Vallie ...t iriereer e e s caniaie e eee e entaae e e e 2 Max. Volts

Peak Grid No. 1 Drive from Cut-off 65 Max. Volts
Peak Heater-Cathode Voltage
Heater Negative with respect to cathode .........ccoovevivivivirieeeciienicicnene 125 Max. Volts D-C

Heater Positive with respect to cathode 125 Max. Volts D-C

TYPICAL OPERATING CONDITIONS

Anode Voltage 4,000 7,000 Volts D-C
Grid No. 2 Voltage 250 250 Volts D-C
Grid No. 1 Voltage® —25 to —70 —25 to —70 Volts D-C
Focusing Coil Current® 75 to 102 99 to 135 Ma. D-C
Spot Position* 20 — mm.



MAXIMUM CIRCUIT VALUES
Grid No. 1 Circuit ResiStance ........ccccccccciiviiriiiniiiiiiiciini it 1.5 Max. Megohms

MINIMUM CIRCUIT VALUES

When the output capacitor of the power supply is capable of storing more than 250 micro-
coulombs, and when the inherent regulation of the power supply permits the instantaneous
short-circuit current to exceed 1 ampere, the effective resistance in the circuit between
the indicated electrode and the output capacitor should be as follows:

Grid No. 1 Circuit ResiStance ..........cocceiiiiririiiiiiriinieceriiieeceeeee s eees e neneriresesenees 150 Min. Ohms

Grid No. 2 Circuit ReSIStANCe .....cccoiiviieiiiieiireioiiiiiirereeeeae e ernereneeseeaee s snaens 820 Min. Ohms

Anode Circuit ReSISTANCE ...ooooieuiiiiiiiiiieie it e e e e e e 11,000 Min. Ohms
NOTES

1. At or near this rating, the effective resistance of the anode supply should be adequate
to limit the anode input power to 6 watts.

2. Visual extinction of undeflected focused spot.

3. For JETEC standard focus coil No. 106, or equivalent, with the Grid No. 1 valtage
adjusted to produce an anode current of 200 microamperes and with distance (D) from
reference line to center of air gap equal to 4.125 inches.

4. The center of the undeflected, unfocused spot will fall within a circle of 20 mm. radius
concentric with the center of the tube face.
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125P-, 12SP-B CATHODE-RAY TUBES

The Type 12SP- Cathode-ray Tubes are 12-
inch magnetically focussed and deflected cathode-
ray tubes for radar applications requiring a long
persistence screen. The Type 12SP-, designed to
be operated at an overall accelerating potential of
approximately 9000 volts, produces a brilliant
trace with good resolution. In addition, the Type
12SP- features an improved bulb design with
grey filter face plate, which combines a minimum
of length with a maximum of useful screen di-
ameter. The Type 12SP- is similar to the 5-inch
SFP-, the 7-inch 7BP-, the 10-inch 10KP-, and
the 12-inch 12S8P-.

The Type 12SP-B utilizes an aluminized screen
for greater light output and to minimize screen
charging effects; it is otherwise identical to the
12SP-. If a P19 screen is selected, the aluminized
version should be used.

GENERAL CHARACTERISTICS
Electrical
Heater Voltage .....cccoccceveuvviciviineneeiinnens 6.3 Volts

Heater Current ... . 0.6 = 109% Ampere
Focusing Method .....cccoocccvveniiiinnniiienn, Magnetic
Deflecting Method ..........c.ccovvvivvvenennnnn. Magnetic
Deflecting Angle (Approx.) .......cc........ 55 Degrees
Phosphor ..o No. 7

Fluorescence ....... ... Blue
Phosphorescence . .. Yellow
Persistence ....c.ccccvccevvvieeiviriieeeneiieee e Long

Direct Interelectrode Capacitances, Approx.
Cathode to all other electrodes ..................
Grid No. 1 to all other electrodes

Mechanical
Overall Length ... reee b e e e ae e e eaea e 1834 = 33 Inches
Greatest Diameter of Bulb ............ 12-7/16 =+ 13 Inches
Minimum Useful Screen DIiameter ........ccccoiviiiiiiierieirisiiioiiniererereerereeiasssssenesrnerestersens 11 Inches
Bulb Contact (Recessed small CaVIty CAD) .uiviiiviiieriirereiiiieircrerereeeresesirarrreaeeeaseesienes Ji1-21
Base (Small shell duodecal 7-Pin)
Basing
Bulb Contact Alignment J1-21 contact aligns with

vacant pin Position INO. 3 ittt e e e e s =+ 10 Degrees

MAXIMUM RATINGS—(Design Center Values)

ANOAE VOILAZE ..oiiiiiiiiiiiie e v i e et et reree s rer et e ranns e rerntanasarransaeeeaes 10,000 Max. Volts D-C
Grid No. 2 Voltage ... 500 Max. Volts D-C
Grid No. 1 Voltage
Negative Bias Value 125 Max. Volts D-C
Positive Bias Value .... .. 0 Max. Volts D-C
Positive Peak Value .....cocoooiiiiiiiiiiiniiii i .... 2 Max. Volts
Peak Heater-Cathode Voltage
Heater negative with respect to cathode
During warm-up period not to exceed 15 seconds .........cccoccevviniinnins 410 Max. Volts D-C
After equipment warm-up period .. 180 Max. Volts D-C
Heater Positive with respect to cathode ... 180 Max. Volts D-C

154



TYPICAL OPERATING CONDITIONS

Anode Voltage ....cccccceeeevveeiiviiiiinereeereneenen. .... 9,000 Volts D-C

Grid NO. 2 VOILAZE coeeeiieeiiiiieeie e ree sttt s sties e et iae s e s srse et a e s seaee s 250 Volts D-C

Grid No. 1 Voltage' —27to —63 Volts D-C

Focusing Coil CUITent® .........coooiiiiiiiiiiiiiiii e 105 Approx. Ma. D-C
MAXIMUM CIRCUIT VALUES

Grid No. 1 Circuit ReSiStance .........cccoooviiiimiiiiiiiiiei e 1.5 Max. Megohms

NOTES

. Visual extinction of undeflected focused spot.

2. For JETEC standard focus coil No. 106, or equivalent, with the Grid No. 1 voltage ad-
justed to produce an anode current of 200 microamperes and with distance (D) from
reference line to center of air gap equal to 3.25 inches.
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DU MONT GAS TRIODES

Types 2B4 and 6Q5G

Mechanical Dimensions, Basing, and Average Operating Characteristics

The Types 2B4 and 6Q5G Gas Triodes are intended for use in Du Mont Cathode-ray
Oscillographs for sweep oscillator service. They are also designed for applications where
a gas triode is required for control and counter circuits and where a wide frequency range
is desired for sweep oscillators.

CHARACTERISTICS

HeOter oot e e v e e rnr e e ann e ae 6Q5G 2B4

Voltage (A-C or D-C) . 6.3 2.5 volts

CUTITENT .ottt et esa et 0.6 1.4 ampere
Direct Interelectrode Capitances (Nominal)

Grid O ANOAE ..cooviiiiiiiiiiiiiicae ettt e e et a e ee e e s erareaaans 2.8 ppf.

Grid to cathode ... 1.7 uuf.

Anode to cathode . 2.0 upf.
Tube Voltage Drop ....oooooviiiiiiiii ettt et erer s 19 volts approx.
Maximum Overall Length ... 415" 4-3/16”
Maximum Diameter 1-9/16” 1-9/16”
BUlb et e et e es et raaaaeeae s ST12 ST12
BISE tiiiiiiiiieiiiiet e e e e e e e en e tb e e e e e e e e s aetetren aa e seaasasaneereesrenanann Small shell Small

Octal 8 pin 5 pin
Basing—RMA Basing Designation 6Q 5A
SWEEP-CIRCUIT OSCILLATOR SERVICE

Anode Voltage (Instantaneous) ............coooiiiiiiiiiiiiiiiiiii e 300 volts (max.)
Peak Anode Current ..300 milliamperes (max.)
Average Anode CUFFENt .......cciuviiiiiiiiiineiiereeieiiieeretnaee e eesaeerannenraaneeareesaen, 1 milliampere (max.)
G RESISEONCE 1eneeeeeeeeneeeeeeeeeeeeeeee et e ettt e s saree s e s s iaaesesianntasesesranssessiannes f 10,000 ohms (min.)

| 100,000 ohms (max.)

Frequency Range:
2BA oo e e e e e 1-30,000 cps

L1 - ¢ 2 USSP PRSPPSO 1-50,000 cps
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Mechanical Dimensions, Basing, and Average Operating Characteristics
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DU MONT SPECIAL CATHODE-RAY TUBES

Great care is taken in the line of Du Mont cathode-
ray tubes to assure broad coverage of standard lab-
oratory and production-line applications. However,
in those instances where requirements are beyond the
capabilities of standard tubes, Allen B. Du Mont
Laboratories, Inc. offers the facility to design, de-
velop and produce highly specialized cathode-ray
tubes.

The services offered by Du Mont are unique in
the industry. The research, engineering, and produc-
tion facilities are prepared to undertake any special
cathode-ray tube problem. Whether the requirement
is for a simple modification of a well-established
cathode-ray tube design, or for a wholly new design,
Allen B. Du Mont Laboratories is prepared to tackle
the job and PRODUCE — to take a special tube
problem from the idea stage and carry it through to
a practical working model. Moreover, after having
met requirements with initial samples, we are equip-
ped to follow through with large production quanti-
ties. Whether the order is for one tube or for quantity
lots, each tube is manufactured with the same built-in
precision and quality that characterize the hand-
made sample.

Wall Charts of typical Cathode-ray Tubes are
available and may be obtained by requesting them
from the Industrial Tube Sales Department, 2 Main
Avenue, Passaic, New Jersey on your company
letterhead.



J. T. HILL COMPANY

1682 LAUREL STREET

SAN CARLOS, CAILIFORNIA

LYTELL 3.7693

DU MONT SELLING AGENTS IN U. S. AND CANADA

ALBANY, N. Y.

Edward A. Ossmann & Assoc.

28C Weis Road
Albany 8-5833

ALBUQUERQUE, N. Mex.

Frank Y. Gates
122 Harvard Drive, S.E.
Alb. 3-8010

ATLANTA, Ga.

Murphy and Cota
2110 Peachtree Road, N.W.
Elgin 3020

BUFFALO, N. Y.

Edward A. Ossmann & Assoc.

43 Greenfield Ave.
Hamburg, N. Y.
Frontier 9563

CHARLOTTE, No. Carolina
Murphy & Cota

2036 Norton Road

Edison 2-7356

KANSAS CITY, MO.
Engineering Services Co.
4550 Main Street
Jefferson 1-7765

LOS ANGELES, California
J. 'I'. Hill Company
420 So. Pine St., San Gabriel
Cumberland 3-6555

MIAMI, Florida
Murphy & Cota
3961 Bird Rd.

Mohawk 5-1563

MINNEAPQCLIS, Minn.
Pinkney and Hine

1925 Nicollet Avenue
Federal 8-0523 - 0524

NEW YORK, N. Y.
Gawler-Knoop Co.

178 Eagle Rock Avenue
Roseland, New Jersey
Caldwell 6-4545 (New Jersey)
Digby 4-2997 (New York)

PHILADEPHIA, Pa.
Gawler-Knoop Co.
835 Glenside Avenue
Wyncote, Pa.
Turner 4-8305
Waverly 7-1820

PITTSBURGH, Pa.

H. E. Ransford Co.
Grant Building
Grant 1-1880

ROCHESTER, N. Y.

Edward A. Ossmann & Assoc.

650 Linden Avenue
Hillside 0460

ST. LOUIS, MO.
Engineering Services Co.
6635 Delmar Blvd.
Volunteer 3-3661

SAN DIEGO, Calif.
J. T. Hill Company
1864 Bacon Street
Academy 3-7133

SAN FRANCISEO, Calif.

SALT LAKE CITY, Utah
Franklin Y. Gates

822 Continental Bank Bldg.
Elgin 9-1101

SYRACUSE, N. Y.

Edward A. Ossmann & Assoc.
308 Merritt Ave.

Syracuse 9-3825

TORONTO, ONT., Canada
Bayly Engineering, Ltd.

5 Pirst Street

Ajax, Ontario, Canada
Empire 8-6866

WASHINGTCN, D. C.
Gawler-Knoop Co.

3726 Colesville Road
Silver Spring, Maryland
Juniper 5-7550

WINSTON-SALEM, N. C.
Murphy & Cota

35 Burke St.
Winston-Salem 40750

FACTORY SALES OFFICE
Allen B. Du Mont Labs., Inec.
760 Bloomfield Avenue
Clifton, N. J.

Mulberry 4-7400

INTERNATIONAL DIVISION

Allen B. Du Mont Labs., Inc.
515 Madison Avenue

New York 22, N. Y

Lehigh 5-1000
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DU MONT FOREIGN DISTRIBUTORS

ARGENTINA

Mr. Dante Walter Gamba, Director
Tecnitron

Las Heras 2063 - 4°C.

Buenos Aires, Argentina

AUSTRALIA

Mr. John W. Warmington
Geo. H. Sample & Son
17-19 Anthony Street
Melbourne, C.1, Australia

Mr. G. W. Sample
Geo. H. Sample & Sou
280 Castcroagh Street
Sydney, Australia

AUSTRIA
See Germany

BELGIUM

Mr. Alex. Auriemma

Societe Industrielle, ALFA, S.A.
80, Rue de la Senne

Brussels, Belgium

J. L. Ebizay. Section Chief
M.B.L.E.

80 Rue Des Deux Gares
Brussels, Belgium

BRAZIL

Mr. Fduardo F. Eskenazi, Pres.
Electrobraz Comercio e Industria, S.A.
C. Postal 324 (Rua Mexico 41-11°)
Rio de Janciro, Brazil

ClUBA

Mr. Homer W, Parker
Homer W. Parker & Co.
Apartado 3446

Havana, Cuba

DENMARK

Mr. Mogens W. Bang
Mogens Bang & Co., Inc.
ol1. Ryvange Alle. Hellerup
Copenhagen. Denmark

ENGT.AND

Mr. A. G. Kneen, Director & Secretary
Claude Lvons, Ltd.

76 Old Hall Street

Liverpool 3, England

Mr. C. L. Lyouns, Director
Claude Lyons, Ltd.

4-10 Ware Road
Hoddedson, Herts, England

Claude Lyons, Ltd.
180-182A Tottenham Court Road
London W.1, England

Mr. S. Alperi

Oy Control Ab
Kaisaniemenkatu 1 B
Helsinki, Finland
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FRANCE
Mr. Paul Fabricant
Ets. Radiophon

50, Rue Du Faubourg-Poissonniere

Paris 10, France

Mr. Benjamin Markman
Radiophon Corporation
509 Madison Ave.

New York 22, N. Y.

GERMANY
Mr. Eric Adler

Schneider & Henley, G.M.B.H.

Gross-Nabasstrasse 11
Munich, Germany

Mr. J. Kevin Leahy
Henley & Co., Inec.
27 Spruce Street
New York City, N. Y.

GREECE

Mr. Kostas Karavannis
K. Karayannis & Co.
Karitsi Square
Athens, Greece

HOLLAND

Mr. J. M. van Steeden
Hulsewe Ingenieursbureaun
Rokin 65-67

Amsterdam, Holland

INDIA

Mr. V. G. Motwane, Mgr.
Eastern Elec. & Engr. Co.
127 Mahatma Gandhi Road
Post Box 459, Fort
Bombay 1, India

ISRAEL

Mr. Joseph Giveon
92 Allenby Road
Tel Aviv, Israel

ITALY

Ing. S. & Dr. Guido Belotti
Piazza Trento 8
Milaa, Htaly

JAPAN

Mr. Hiroshi Shiga, Mg. Dir.
Yaou Denki Kabushiki Kaisha
2776 001-Sakashita-cho
Shinagawa-ku

Tokvo, Japan

NEW ZEALAND

Mr. A, Marr
P. O. Box 3250
Auckland, New Zealand

NORWAY

Mr. G. Hammerik, Sales Engr.

Maskin-Aktiesselskapet ZETA
Drammensveien 26
Oslo, Norway

PORTUGAL

Mr. Manuel Cardoso, Director
Sociedade Comercial Romar, Ltda
Apartado 326

Rua da Boavista 83-1°

Lisbon, Portugal

SOUTH AFRICA

F. H. Flanter & Co.

4, Buitencingle Street
Cape Town, Sonth Africa

SPAIN

Union Comerciales Hispano Americano,
S.A.

Victor Pradera 48

Madrid, Spain

Mr. Manuel Zapico Moran
Elemin Products Corp.
238 West 52nd Street
New York City, N. Y.

SWEDEN

John C. lagercrantz
Vartavagen 57
Stockholm, Sweden

SWITZERLAND
Mr, Juerg Keller
Sevffer & Co., Inc.
Badenstrasse 265
Zurich, Switzerland

TURKEY

Ets Mehmet Vasfi

P. O. Box Istanbul 143
Istanbul, Turkey

URUGUAY

M. Gonzalez del Rio
Casilla de Correo 228
Montevideo, Uruguay

YUGOSLAVIA

Mr. Sanford De Brun
77-15 113th Street
Forest Hills, L.I., N. Y.

CARIBBEAN REPRESENTATIVE
Mr. Erich Gompertz

Allen B. Dan Mont Labs., Inc.
Security Bldg.. Room 1001

117 N.E. First Avenue

Miami, Florida

Cable Address

ALBEEDLU Miami

EUROPEAN REPRESENTATIVE

Mr. James Segre
Corso Venczia 51

Milan. ftalv

Cable Address
ALBEEDU Milano

Mr. A. Longchamp

130 W. 42nd St

New York 36, N Y.

NEW YORK OFFICE

Mr. Robert I. Gaines, Asst. Director
Miss M. E. Lenox

International Division
515 Madison Avenue
New York 22, N. Y.
Cable Address
ALBFEEDU New York
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