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Magnetic Focus
Magnetic Deflection

RCA-7198 is a camera tube of the image-
orthicon type designed primarily to provide
reliable performance in television cameras for
industrial or military service under adverse

environmental

	

conditions .

	

I t' i s
---=

	

Y capable of withstanding operating
conditions involving severe shock
and vibration, altitude up to
60,000 feet, wide-temperature
range, and high humidity .

a

Image Section

Trademarks) ® Rirgistered
Marco(s) Registrodo(s)

For Use Under Adverse Environmental Conditions
High Sensitivity

The 7198 has high sensitivity
combined with spectral response
approaching that of the eye, and
very good resolution capability .
The response of the 7 198 covers
the range from about 3200 angstroms
to 6950 angstroms as shown i n Fig . I .

The target in the 7198 is
designed to have low capacitance .
Because of this feature, the 7198
has negligible microphonics due
to- movement of target and mesh with
respect to each other and is
capable of reproducing motion in
low-light-intensity scenes with a
minimum of smearing . When used
with proper, low-noise amplifiers,
the 7198 can produce signal infor-
mation with illumination on the

photocathode as low as 0 .00001 footcandle .
Under such low-illumination levels, the reso-
lution is about 75 TV lines .

PRINCIPLES OF OPERATION
The7198hasthree sect ions-an image section,

a scanning section, and a multiplier section-
as shown in Fig .2 .

The image section contains a semitransparent
photocathode on the inside of the faceplate, a
grid (grid No .6) to provide an electrostatic
accelerating field, and a target which consists

IMAGE ORTHICON

ELECTRON TUBE DIVISION
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

3"- Diameter Bulb
15 .20" Length

of a thin glass disc with a fine mesh screen
adjacent to it "-onthe photocathode side Focusing
is accomplished by means of a magnetic field
produced by an external coil, and by the proper
selection of the photocathode voltage and grid-
No .6 voltage .

Light from the scene being televised is
picked up by an optical system and focused on
the photocathode which emits electrons from each
illuminated area in proportion to the intensity
of the light striking the area . The streams of
electrons are focused on the target by the
magnetic and accelerating fields .

On striking the target, the electrons cause
secondary electrons to be emitted from the glass.
The secondaries thus emitted are collected by .
the adjacent mesh screen which is held at a
definite potential of two volts positive with
respect to target-cutoff voltage . Therefore,
the potential of the glass disc is limited for
all values of light and stable operation is
achieved . Emission of the secondaries leaves
on the photocathode side of the glass a pattern "
of positive charges which corresponds with the
pattern 'of light from the scene being televised .
Because of the thinness of the glass, the charges
set up a similar potential pattern on the oppo-
site or scanned side of the glass .

The spacing between the target glass disc
and the mesh in the 7198 is about fifty times
greater than in a conventional image crthicon
for TV broadcast service . This greater spacing
reduces the capacitance between the glass disc
and the adjacent mesh, with thj'result that the
small photocurrent-produced image-charges produce
higher voltages than would be obtained in a tube
without the increased spacing . These higher
voltages more effectively modulate the scanning
beam at low light

	

levels with consequent

	

increase
in ratio of reproduced signal to noise .

	

Further-
more, the lower value of signal-storage capaci-
tance reduces the tendency of moving objects to
cause smearing which would otherwise normally
occur at extremely low light levels . Movement
of the target and mesh with respect to each
other is a small percentage of the wide target-
mesh spacing in the 7198 and, therefore, the
possibility of target-assembly microphonics
is reduced .

7198 9=59
Printed in U .S .A .



Scanning Section

The opposite side of the glass is scanned
by a low-velocity electron beam produced by the
electron gun in the scanning section . This gun
contains a thermionic cathode, a control grid

5000 7000 9000
WAVELENGTH-ANGSTROMS
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92CM-782182

Fig . z - Spectral Sensitive ty Characteristic o} Tyke
7198 which has S-io Response . Curve is shown for
Equal Values of Radiant Flux at All Wavelengths .

(grid No .[ l, and an accelerating grid (grid No .2) .
The beam is focused at the target by the magnetic
field of an external focusing coil and the
electrostatic field of grid No .4 .

Deflection of the beam is accomplished by
transverse magnetic fields produced by external
deflecting coils .

Alignment of the beam from the gun is accom-
plished by a transverse magnetic field produced
by external coils located at the gun end of the
focusing coil .

By proper adjustment of potentials including
that of grid No .5, the beam is caused to approach
the target perpendicularly and with essentially
zero velocity . The electrons stop their forward
motion at the surface of the glass and are turned
back and focused into a five-stage signal multi-
plier, except when they approach the positively
charged portions of the pattern on the glass .
When this rendition occurs, they are deposited

from the scanning beam in quantities sufficient
to neutralize the potential pattern on the glass .
Such deposition leaves the glass with a negative
charge on the scanned side and a positive charge
on the photocathode side . These charges neutral-
ize each other by conductivity through the glass
in less than 1/60 of a second .

The electrons turned back at the target form
the return beam which has been amplitude modulated
by absorption of electrons at the target i . .
accord with the charge pattern whose more positive
areas correspond to the highlights of the tele-
vised scene .

Multiplies Section

The return beam is directed to the first
dynode of a five-stage electrostatically focuses
multiplier . This utilizes the phenomenon c .
secondary emission to amplify the modulated beam
more than 500 times . The electrons in the bea^
impinging on the first-dynode surface produce
many other electrons, the number depending cn
the energy of the impinging electrons . These
secondary electrons are then directed to the
second dynode and knock out more new electrons .
Grid No .3 facilitates a more complete collection
by dynode No .2 of the secondaries from dynode
No .l . The multiplying process is repeated in
each successive stage, with an ever-increasing
stream of electrons until those emitted from
dynode No .5 are collected by the anode and con-
stitute thecurrent utilized in the out put circuit .

The effect of 'photocathode illumination on
signal-to-noise ratio for a typical 7198 is
shown in Fig .5 . The signal is defined as the
peak-to-peak amplitude of the video current
(large-area white to large-area black) . The
noise is defined as follows :

RMS Noise Current = I/6 N T Z - NSz

Where N T = peak-to-peak noise current as measured
on a black scene

N S = peak-to-peak system current as
measured with the beam of the came-a
tube cut off

Fig .5 shows that signal-to-noise ratio of t'e
output signal of the 7198 is approximate
proportional to the square root of the highlich:
illumination of the scene . If the beam current
is adjusted to just discharge the highest high-
lights of the scene being reproduced, the amen,.:

of signal current produced is nearly in direr :
proportion to the light intensity, while t-a
noise varies as the square root of the scanni^z-
beam current . The noise, therefore, is net a
fixed quantity, but varies with the amount cf
scanning-beam current utilized or require-- .
Because of this characteristic, the operator can
choose parameters such that the 7198 will operate
over a rather wide range of signal current cr
scene illumination without a direct proportie^ . .
change in signal-to-noise ratio of the vi ;,eo



-s _~^NNING BEAM
RETURN

BEAM

rrrrr

--I~
L
l~~v

.y ~LLLL

TELEVISED
SCENE

RIGID METAL HOUSING

PHOTOCATHODE

CAMERA
LENS

METAL
LINER

DETAIL OF WEDGE SET

IMAGE
SECTION

HORIZONTAL
b VERTICAL
DEFLECTING

COILS

TARGET

ACCELERATOR DECELERATOR
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3 WEDGE-SETS
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SEE DETAIL
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signal .

	

For this reason, the 7198 is particularly
suitable for picking up extremely low light
levels, but strict attention must be given to
the set-up parameters affecting the amount of
beam current utilized .

It can be seen that when the beam moves from
a less-positive portion on the target to a more-
positive portion, the signal-output voltage
across the load resistor (R 25 in Fig .3) changes
in the positive direction . Hence, forhighlights
in the scene, the grid of the first video ampli-
fier stage swings in the positive direction .

SCANNING
SECTION

	

/ /

	

SECTION
FLOATING

SHOULDER SOCKET

NOTE : PROVIDE BEARING
SURFACE OF AT
LEAST O.SSQ .IN.
PER WEDGE-SET.

FOCUSING COIL

ALIGNMENT
COIL

GRID N°34 \GRID Ne3

PLASTIC
POTTING

	

3 CAMS
SPACED 120° APART
FOR CLAMPING BASE

Fig, . 2 -Schematic Arrangement of Type 7198
and Associated Components .

GRID N°-2 d
DYNODE Nsl

MULTIPLIER

ELECTRON GUN

FIVE-STAGE
ELECTRON
MULTIPLIER

SOCKET

92CM-10278

Orientation of . . . .Proper orientation is obtained
when the vertical or horizontal scan is
essentially parallel to the plane passing
through center of faceplate and pin 7 of
the shoulder base .

Focusing method . . . . . . . . . . . . . . . . .Magnetic
Deflection method . . . . . . . . . . . . . . . .Magnetic
Overall Length . . . . . . . . . . . . . . 15.20' 3 0 .25'
Greatest Diameter of Bulb . . . . . . . . . 3 .00' * 0 .06'
Shoulder Base . . . . . . . . . Keyed Jumbo Annular 7-Pin
End Base . . . . . . . . .Small-Shell Diheptal 14-Pin Base

(JEDEC Group 5, No .81u_u5)
Operating Position . . . . . .See Operating Considerations
Weight (Approx .) . . . . . . . . . . . . . . . 1 lb . 6 oz .
Minimum Deflecting-Coil Inside Diameter . . . . . . 2 .38'
Deflecting-Coil Length . . . . . . . . . . . . . . . . 5'
Focusing-Coil Length . . . . . . . . . . . . . . . . . 10'

DATA Alignment Coil Length . . . . . . . . . . . . . . . 0 .94'
Photocathode Distance Inside End of Focusing Coil . 0 .50'

General :
Heater, for Unlpotential Cathode :

Maximum Ratings, Absolute -NaximuiL values : +
Voltage (AC or DC) . . . . . . . , . 6 .3 1 10% volts PHOTOCATHODE :
Current at 6 .3 volts . . . . . . . . 0 .6 ampere

Voltage . . . . . . . . . . . . . -650 max . Volts

Direct Interelectrode Capacitance: Illumination . . . . , . . . . . . 50 max . fc

Anode to all other electrodes . . . 12 KAf
OPERATING TEMPERATURE :

Spectral Response . . . . . . . , , , , , S-10
Any part of bulb . . . . . . . . 71 max . oC, , , , .

Wavelength of Maximum Response . . . 4500 t 300 angstroms
Of bulb at end of tube

(Image section)
large

. . . . . . . . 20 min . oC
Photocathode, Semitransparent : Storage Temperature Range . . . . -65 to +71 oC

Rectangular image (4 x 3 or 3 x 4 aspect ratio) TEMPERATURE DIFFERENCE :
Useful size of . . . . . . , , , , 1 .8' max . Diagonal Between image section and any

NOTE : The size of the optical Image focused on the part of bulb hotter than
Photocathode should be adjusted so that its image section . . . . . . , . . 7 .5 max . Cc
maximum diagonal does not exceed the speci- GRID-No.6 VOLTAGE . . . . . . . . . -650 max . voltsfied value . The electron
Image

corresponding
on the target should have a size such TARGET VOLTAGE :

that the corners of the rectangle just touch Positive value . . . . . . . , . . 10 max . volts
the target ring . Negative value . . . . . . . . . . 10 max . volts



Performance Data :
With conditions shown under Typical Operating Values
and altitude up to 60,000 feet (unless otherwise noted) .

Vibration Tests. These tests are 0erformed on a sample
lot of tubes from each production run with highlight
Illumination on photocathode of 0 .003 toot candle . Tubes
and their associated componentsf are vibrated on appa-
ratus providing dynamic conditions similar to those
described in MIL-E-5272A , par . 4 .7 .1 .
Resonance .

	

Tubes and associateq ccmponentsiare vibrated
(per the method of MIL-E-5272A', par . 4 .7 .1 .1) at 250 C
and at vibration accelerations not exceedinglOg in each
of three mutually perpendicular axes for3 hoursorone
million cycles, wnicnever isless .

	

After vibration, the
center resolution of the tubes will be at least 525
lines as determined with an RETMA Resolution Chart, or
equivalent, with not more than 0 .003 footcandle high-
light illumination on the photocathode .

Cycling . Tubes and associated components # are viorated
(per the method of MIL-E-5272A0, par . 4 .7,1 .2 pertaining
to specimen without vioration isolators) in each of
three mutually perpendicular axes at 250 C and at vibra-
tion accelerations not exceeding 5g . One survey cycle
is made for each axis . The cycle has a duration of one
hour during which time the frequency is varied from 5
to 500 and back to 5 cycles per second . Ouring this
test the tubes will maintain center resolution of at

Shock Tests . These tests are performed on a sample lot
of tubes from each production run with no voltages
applied to the tubes . Tubes alone are subjected in
these tests (per the method of MIL-E-5272A0, par . 4 .15 .
2 .1) to 12 impact shocks of 309, each shock impulse
having a time duration of 11 t 1 milliseconds . The
intensity is within 1. 10 per cent as measured with a
filter having a bandwidth of 0 .2 to 250 cycles per
second . The maximum g is reached in approximately
5-1/2 milliseconds . The shock isapplIed in the follow-
ing directions : a) vertically . perpendicular to longi-
tudinalaxis, 3 shocks in each dIrection ; b) horizontally,,
perpendicular to longitudinal axis, 3 shocks in each
direction . After shock tests, the tubes are operable
and will have resolution of at Ieast 525 lines as deter-
mined with an RETMA Resolution Chart, or equivalent,
with not more than 0 .003 footcandle highlight illumina-
tion on the photocathode .

Temperature-Humidity 'Tests . These tests are performed on
a sample lot of tubes from each production run and with
no voltages applied to the tubes . The tubes are subjected
(per MIL-E-0052728(USAF)®, par . 4 .4 .1, Procedure I) to
relative humidities up to and including 95% at tempera-
tures up to and including +710 C . Following this test
the tubes are operative, and there will be no picture
streaking or other evidence of arcing when operated
under the following conditions : grid-No.1 voltage
adjusted for cutoff ; photocathode voltage = -650 volts ;
grid-No .6 voltage = -650 volts ; dynode-No .2 voltage =
700 volts ; dynode-No .3 voltage varied from 780 to 1050
volts ; dynode-No .4 voltage = 1400 volts ; dynode-No .5
voltage = 1750 volts ; and anode voltage = 1850 volts .
In addition, the leakage resistance determined separately
between each of six specific diheptal-base pins (pins
5,6 .7,8,9, and 10) and the 13 other diheptal-base pins tied
together and grounded will be greater than 500 megonms when
a voltage of 350 volts is applied between that specific
pin and the others .

"

O

0
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least 350 lines as determined with an RETMA Resolution
Chart, or equivalent . withnot mare than 0. .003 footcandle
highlight illumination on the photocathode . After
vibration the center resolution, determined under the
same conditions as above, will be at least 525 lines .

The maximum ratings in the tabulated data are established
in accordance with thefollowing definition of theAbso-
lute-Maximum Rating System for rating electron devices .
Absolute-Maximum ratings are limiting values of cper-
ating and environmental conditions applicable to any
electron device of a specified type as defined by its
published data, and should not be exceeded under the
worst probable conditions .
The device manufacturer chooses these values to provide
acceptable serviceability of the device, taking no
responsibility for equipment variations, environment
variations, and the effects of changes in operating
conditions due to variations in device characteristics .
The equipment manufacturer should design so that
initially and throughout life noabsolute-maximum value
for the intended service is exceeded with any device
under the worst probable operating conditions with
respect to supply-voltage variation, equipment component
variation, equipment control adjustment, load variation,
signal variation . environmental conditions, and vari-
ations in device characteristics .
Ratio of dynode voltages Is shown under Typical Oper-
ating values .
4ormal

	

settingof target voltage

	

is +2 volts

	

from target
cutoff . The target-supply voltage should be adjustable
from -3 to +5 volts .
Adjust to produce maximum signal .
Direction of current should be such that a north-
seeking pole is attracted to the image end of the focusing
coil, with the indicator located outside of and at the
image end of the focusino coil .
Measured with amplifier having flat frequency response .
Tube sockets and components assembly which consists of
the deflecting coils, focusing coil, and alignment coil .
1 January 1956
5 June 1957

CAMERA-DESIGN CONSIDERATIONS
Support for the 7198 should be designed so

that vibration and shock will not cause the tube
to be displaced with respect to the focusing,

GRID-No-5 VOLTAGE . . . . . . . . . 150 max . volts
GRID-No .4 VOLTAGE . . . . . . . . . 300 max . volts
GRID-No .3 VOLTAGE . . . . . . . . . 400 max . volts
GRID-No .2 b DYNODE-110 .1 VOLTAGE . . 400 max . volts
GRID-110 .1 VOLTAGE :
Negative bias value . . . . . . . 125 max . volts
Positive bias value . . . . . . . 0 max . volts

DYNODE-NO .2-TO-DYNODE-No .1 VOLTAGE. 350 max . volts
DYNODE-No .3-TO-DYNODE-No .2 VOLTAGE. 350 max . volts
DYNODE-No .4-TO-DYNODE-No .3 VOLTAGE. 680 max . volts
DYNODE-NO .5-TO-DYNODE-No .4 VOLTAGE. 350 max . volts
ANODE-TO-DYNODE-No .5 VOLTAGE . . . . 100 max . volts
ANODE-SUPPLY VOLTAGE * . . . . . , . 1850 max . volts
PEAK HEATER-CATHODE VOLTAGE :
Heater negative with

respect to cathode . . . . . . . 125 max . . . volts
Heater positive with

respect to cathode . . . . . ., . 10 max . volts

Typical Operating Values :
Photocathode Voltage (Image Focus) . -400 to -600 volts
Grid-110 .6 Voltage Accelerator)
(Approx . 75% of photo-
cathode voltage) . . . . . . . -300 to -450 volts

Target-Cutoff Voltageo . . . . . . . -3 to +1 volts
Grid-Nd .5 Voltage (Decelerator) . . 0 to 125 volts
Gild-No .4 Voltage (Beam Focus) . . . 130 to 180 volts
Grid-No .3 Voltage. . . . . . . . . 225 to 330 volts
Grid-No .2 8 Dynode-No .i voltage . . 300 volts
Grid-No . 1Voltagefor PIctureCutoff . -45 to -115 volts
Dynode-110 .2 Voltage . . . . . . , 600 volts
Dynode-No .3 Voltage . . . . . . . . Boo volts
Dynode-No.4 Voltage . . . . . . . . 1000 volts
Dynode-No .5 Voltage . . . . . . . . 1200 volts
Anode Voltage . . . . . . . . . 1250 volts
Target Temperature Range (See text 35 to 45 PC
Minimum Peak-to-Peak

Blanking Voltage . . . . . . . 5 volts
Field Strength t Center of
Focusing Coil . . . , . . , , . . . 75 gausses

Field Strength of
Alignment Coil (Approx .) . . . . . 0 to 3 gausses

Cathode Radiant Sensitivity
at 4500 angstroms , . . . . . . . . . . . . 0 .028 ga/yw

Anode Current (DC)-For Highlight
Illumination on Photocathode at
0 .01 footcandle . . . , . , , , , , , , , , 30 lia

Si nal-Output Current
Peak-to-Peak) . . . . . . . . . . . . . . . , See Fig .4

Ratio of Peak-to-Peak Video-Signal
Current to RMS Noise Current for
Bandwidth of 9 Mc . . . . . , . . . . . . See Fig .5

Center Square-wave Amplitude Response" . See Figs .6 3 7
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REGULATOR
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ANODE
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2

-fwte- ; 400 v working voltage
CIO : 1 ;if . 400 v working voltage

R1 :47000 Ohms, 1/2 watt
R2 R3 : 220000 ohms, 1/2 watt
R4 : 220000-ohm potentiometer, 1 watt
R5 : 270000 ohms, 1/2 watt

SIGNAL OUTPUT
TO VIDEO AMPLIFIER

TO BLANKING
VOLTAGE SUPPLY

12 :
Ri3 :

R14 :
R15 :
R16 :
R17 :

75000-ohn
p125000

ohms250000-ohm
150000-ohm
250000-ohm
510000 Ohms, 1 watt

C14

PHOTOCATHODE

FOCUSING COIL

GRID N9 6

R23

GRID N91

R21

R18 :

Fig-3 -Voltage-Divider Circuit for Tyge 7198 with
for Connecting the Focusing Coil and Alignment

25 : 2000C on-s, 1/2 Aett

R26 R27

:'

- :- ohcs, _ . :

Recommended
Coils .

R20

428

	

R 29

	

R 31

	

R32

	

R3s

	

4 'S
2000C0 on-s .~1/2 watt

R io : 50000 chins, 1/2 watt
R33 : 100000 ohms, 1/2 watt

Arrangement

17

GR :D N23

otentiometer, 1 watt
, 1/2 watt
potentiometer, 1 watt
potentiometer, 1 watt
potentiometer, 1 watt

92CL-10153 Z C15

C1 C2 : 0 .05 uf, 160.0 v working voltage R6 R7 : 200-ohm potentiometer, center- Rio : 11000 ohms, 1/2 matt
C3 : 0 .01lafmlca, 1600vwork ing voltage tapped, 2 watts R20 : 310000 Jhrns, 1/2 hat'.
C 4 : 0 .001 Af mi ca, 1000 v work i ng vol tage R8 : 5100 ohms, 1/2 watt R21 : 50000C--hm potent-c-_._,.
C5 : 0 .001 i+f mica, 600 v working voltage R g : 51000 ohms, 2 watts R22 : 250000 c"s, _ hat'
Ch : 0 .03 1`f . 1600 v working voltage Rio : 510 Ohms, 1/2 watt R23 : 550,. . . ,:n^s . 1/2 A_ .

See text under voltage divider, R " 1 : 1,0000-onm potentiometer, 1/2 watt 42 :: 47 � 00 C 'MS . 1/2 w°- . .
C7 C8 C9 0 11 C12 C13 C14 1'15 : C U1 A.f 125000 ohms, 112 watt

ZC3

DYNODE 28

N23
1 C4S

DYNODE R29



deflecting, and alignment fields . Suitable
support is provided for the tube and its sockets
by the arrangement shown in Fig .2 .

Proper orientation of the annular socket
with respect to the horizontal-deflecting field
is essential, and is obtained when the Plane which
is perpendicular to the plane of the annular
socket and which passes through the center of the
annular socket and the center line between pins
3 and 4 of the annular base is at right angles
or parallel to the horizontal scanning field .
This orientation minimizes beat-pattern effects
by placing the sides of the mesh holes at an
angle of 45 0 with respect to the horizontal
scanning lines .
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Fig-4 -Basic Light Transfer Characteristic

The deflecting yoke and focusing coil used
with the 7198 must incorporate means to prevent
the magnetic field produced by the deflecting
yoke from extending into the image section of
the tube . Unless proper shielding is provided,
crosstalk from the deflecting yoke into the
image section will cause the electron image to
"jitter" . Thisjitter produces a loss of picture
Sharpness . It is common practice to enclose
the focusing coil in a cylindrical magnetic
shield . Additional shielding can be prov.ided
by fitting the inside portion of the focusing
coil which is directly over the image section of
the 7198 with a copper cylinder having a length
of approximately 2-I/4" and a wall thickness
of 1/32" .

7198,
voltage
should
supply .
capable
current

of Type 7198 .

voltages required by the
ies may be used . The plate
for these pulse supplies
by a well-regulated "8"
pulse supplies should be

volts with an output
for the multiplier

section ; the other pulse supply should be capable
of furnishing -550 volts with an output current
of I milliampere for the image section . In
addition to supplying the plate voltage and

For the high do
two pulse suppl

and current
be provided
One of the

of furnishing 1250
of I milliampere

current for the pulse supplies, tIe
should also provide an output current s' 9 .;
milliamperes for the focusing-and align - e -IT
coils and for the voltage divider which is '..sea

to supply the voltages for the electrodes it

the scanning section of the 7190 . ?rovi=ic-.
should be made for regulating the focusir.g-

coil current .

A voltage-divider to provide the required
operating voltages for the various electrcaes c -
the 7198 is shown in Fig .3 . It is to be n=:ez
that the blocking capacitor C 6 should be o
sufficiently high quality so that its leaKa_e
current will not introduce disturbing effects

into the picture .

ILLUMINATION : 2870 K INCANDESCENT, DAYLIGHT, OR WHITE
FLUORESCENT

BANDWIDTH OF SYSTEM=9Ma
TYPICAL 7198 AFTER 13ie HOURS OF OPERATION .
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Fig.5 - Effect of Photocathode Illuninat : :n
on Signal-to-Noise Ratio of Typical 719" .

The dc output of individual 7 :73's may la .e
a range of 8 to I . This range, therefore, -ust
be considered in designing a voltage divider fir
the multiplier stages of the '198 . If t':e
bleeder-resistor values are too high, the dis-
tribution of voltages applied to the dyrcdes
will be upset by a 7198 with a d= cutout a'_ 't - e
upper end of the range . As a result, there ..~ .
be an abrupt drop in the ac output of the tine
as the beam current is increased . 'OIhen :nis
drop occurs before the beam is at its o=t'- ..-I

value, the ratio of signal to noise wi " . :e
lessened, and ccmoression of the s : ;nal irf_r-a-
tion will result .

Resolut ;on capability
by image-section
and as affected
Fig .9 .

It is

of t~`eas a"ec'.ed
temperature is s^o+"n ir
by highlight iliuminaticr in

necessary to use a video amptifier
having sufficient bandwidth to utilize the l.._:_
lution capability of the 7198 . Even wit^ a
wide-band am,, lifier, the resoIuticn Tay be 1i - ' :c'
in the image section by "cross-talk" caused .
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the scanning fields . Unless prevented by proper
shielding from extending into the image section,
these fields will cause the electron image on
the target to move at scanning frequency . As a
result, the picture will lack definition .

Video gain can be controlled over a wide range
by reducing the voltage on one of the multiplier
dynodes . It is recommended that dynode-No .3
voltage be made adjustable to perform this gain-
control function . However, in no case should
the voltage of dynode No .3 be lower than that of
dynode No .2orhigher than the normal dynode-No .3
voltage . Withthis system of video-gain control,
there is no necessity for providing a gain

20 40

	

50 -- 60

	

70
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Fig.6 -Effect of Temperature of Image Section
on Amplitude Response of Typical 7198 .

control in the first stages of the associated
video amplifier . Such a gain control would
normally be required to prevent overload when a
7198 having a high signal output or high multi-
plier gain is used . When dynode gain control is
used, the video amplifier should be designed to
handle without distortion and without introducing
appreciable noise into the signal a peak-to-peak
signal-output current of 5 microamperes . The
dynode-No .3 voltage can then be adjusted to
produce a signal output of approximately 5
microamperes . When dynode gain control is not
used, the video amplifier must be designed to
handle without distortion peak-to-peak video
signals as high as 10 microamperes .

A blanking signal should be supplied to the
target to prevent the electron beam from striking
the target during the return portions of the
horizontal and vertical deflecting cycles . Un-
less this is done, the camera-tube return lines
will appear in the received picture .

The blanking signal is a series of negative
voltage pulses . The voltage between pulses must
be constant to prevent fluctuation of the target

voltage . During the blanking period, the full
beam current without video-signal modulation is
returned to the multiplier and its multiplied
output flows through the load resistance .
Excessive amounts of blanking voltage applied to

ILLUMINATION : 2870' K INCANDESCENT, DAYLIGHT, OR WHITE
FLUORESCENT

BANDWIDTH OF SYSTEM= 9Mc
TEMPERATURE OF IMAGE SECTION =40° C
TYPICAL 7198 AFTER 13/4 HOURS OF OPERATION.
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Fig-7- Amplitude Response of Typical 7198 .

t he
during retrace the target is cut of focus to t^-
continuously flowing photocathode current .
desirable amount of target blanking is 6 volts
peak to peak .

target will impair resolution, because

Normally, shading correction is not reouirec
with optimum adjustment-of voltage on grid No .5
in order to obtain a uniformly shaded picture .
However, sawtooth and parabolic waveforms of
adjustable amplitude and polarity at both the
vertical- and horizontal-scanning frequency may
be provided for insertion in the video amplifier
to aid in obtaining a flat background . The

ILLUMINATION : 2870° K INCANDESCENT, DAYLIGHT,OR WHITE
FLUORESCENT

BANDWIDTH OF SYSTEM= 9 Me
TEST PATTERN : SQUARE-WAVE RESOLUTION WEDGE .
TV LINE NUMBER= 300
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shading-correction signal should be introduced
in the amplifier after clamping is performed,
because clamping circuits will remove the
vertical-frequency shading component if added
previous to the clamp-circuit location .
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Fig.8 -Effect of Temperature of Image Section
on Limiting Resolution of Typical 7198 .

Failure of scanning even for a few seconds
may permanently damage the surface of the target .
The damaged area shows up as a spot or line in
the picture during subsequent operation .

To avoid damaging the 7198 during scanning
failure, provision should be made to prevent
automatically the scanning beam from reaching the
target . The scanning beam can be prevented from
reaching the target by (I) cutting off the scan-
ning beam, or (2) making the target sufficiently
negative . The scanning beam can be cut off by a

relay which applies -115 to -125 volts bias
grid No . l .

	

The target can be made sufficient : :
negative by a relay which applies a bias of at
least -10 volts to it . Either relay is actuated
byasignal fromatube which inturn is controlled
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Fig.q - Effect of Photocathode Illumination
on Limiting Resolution of Typical 7198 .

by a portion of the scanning pulse voltage
developed across either the horizontal or t`e
vertical deflecting coils, or both . It is
important to insure that the-herizontal scannir-
pulse and the vertical scanning pulse should each
independently actuate the relay in case either
one fails .

The operating temperature of any part of the
glass bulb should never exceed 71 0 C, and n0

part of the bulb at the large end of the tube
(image section) should ever fall below 200

ILLUMINATION : 287d' K
FLUORESCENT

INCANDESCENT,

BANDWIDTH OF SYSTEM= 9 Mc
TARGET VOLTAGE=+2VOLT5
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FLUORESCENT

DAYLIGHT,

BANDWIDTH OF SYSTEM= 9Mc
TEMPERATURE OF IMAGE SECTION = 40° C
TYPICAL 7198 AFTER 13/4 HOURS OF OPERATION,
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during operation . For best results, it is
recommended that the temperature of the entire
bulb be held between 350 and 45 0 C . Operation
at too low a temperature will be characterized
by the appearance of a rapidly disappearing
"sticking picture" of opposite polarity from the
original when the picture is moved . Operation
at too high a temperature will cause loss of
resolution and possibly permanent damage to the
tube . The loss of resolution is caused by the
decreasing resistivity of the target glass disc
with increasing temperature . As a result, lateral
leakage of the image charge occurs . Resolution
is regained by waiting for the temperature to
drop below 71 0 C . No part of the bulb should
run more than 7-50 C hotter than the image section
to prevent cesium migration to the target .

	

Such
migration will result in loss-of resolution and
in probable permanent damage to the tube . Like
other photosensitive devices employing cesium,
the 7 198 may show fluctuations

	

in performance
from time to time . Strict observance of the
above recommendations with respect to operating
temperature will not completely eliminate these
variations but will greatly improve the stability
of the characteristics duri ng the life of the tube .

When the equipment design oroperating condi-
tions are such that the maximum temperature
rating ormaximum temperature difference as given
under Maximum Ratings will be exceeded, provision
should be made to direct a blast of cooling air
from the diheptal-base end of the tube along the
entire length of the bulb surface, i .e ., through
the space between the bulb surface and the
surrounding deflecting-coil assembly and its
extension . Any attempt to effect cooling of the
tube by circulating even a large amount of air
around the focusing coil will do little good .,
but a small amount of air directly in contact
with the bulb surface will effectively drop the
bulb temperature . For this purpose, a small
blower is satisfactory, but the blower and its
mountings should be designed to prevent excessive
vibration of the 7198 and the associated ampli-
fier equipment . (see Vibration under Performance
Data on page 4) .

To keep the operating temperature of the
large end of the tube from falling below 200 C,
some form of controlled heating should be employed .
Ordinarily, adequate heat will be supplied by
the focusing coil, deflecting coils, and associ-
ated amplifier tubes so that the temperature
can be controlled by the amount of cooling air
directed along the bulb surface . If, in special
cases, an image-section heater is required, it
should fit between the focusing coil and the
bulb near the shoulder of the tube, and be non-
inductively wound .

A mask having a diagonal or diameter of 1 .8
inches should always be used on the photocathode
to reduce the amount of light reaching unused
parts of the photocathode .

The optical system used with the 7 ;SQ should
be of high quality and should incorporate control
of the amount of light entering the-te :e ":ision
camera lens . This control may consist of an
iris or an iris and suitable neutral-_ensity
filters . The entire optical system shcuii rave
all inside surfaces finished in mat :!act to
prevent internal reflections from reacn ;ng the
photocathode . Under almost all conditions, the
use of a lens shade is beneficial .

OPERATING CONSIDERATIONS
The 7198has two complementary Guides fo- in-

serting the tube correctly in the annular sccicet,
i .e ., the large pin (No .7) on the annular Case,
and the white radial line on the face of the oulb .

Installaticn of the 7198 in the camera is
accomplished by inserting the diheptal-case end
of the tube through the coil assembly and then
turning the tube until the annular-base ;ins,
keyed by pin 7, can be inserted in the annular
socket . Proper insertion aligns the white -aiial
line on , the face with center of the key-yin hole
in the annular socket . The diheptal socket is
then put on the 14-pin base . .

The operating position of the 7198 should
preferably be such that any loose particles
in the neck of the tube will not fall dcwn and
strike or become lodged on the target . -here-
fore, it is recommended that the tube never be
operated in a vertical position with theeihe :)tal-
base end up nor in any other position where the
axis of the tube with base up makes an angle of
less than 200 with the vertical .

Operating temperature considerations f :- the
7198 are covered under Camera-Design Cons :-dera-
tions on pages 8 & 9 .

Full-size scanning of the target s^culd
always be used during operation . =_ . .-size
scanning can be assured by first adjusti^ ; the
deflection circuits to overscan the target
sufficiently tocause the edge of the target ring
to be visible in the corners of the picture, and
then reducing the scanning until the edge c~= the
target ring just disappears . !n this way, the
maximum signal-to-noise ratioiand "axi- ;,- -eso-
lution can be obtained . Note that overscan^inq
the target produces a smaller-than-nor .-_a ; cic-
ture on the monitor .

Underscanning the target, i .e ., sca-_ ;_. ; an
area of the taraet less than its sensit7 . :e a-ea
should never be permitted . Underscann :-=
ducesa larger-than,-norrmal picture enth2-c^.' ; . . . .
If the target is underscanned for any .e- ; :^ of
time, a permanent change-in target-cutoff ,-- tage
of the underscanned area takes place with the
result that the underscanned area thenceforth
is visib!e inthe picture when full-size sca.^^inq
is restored .

During standby operation, the lens c' the
camera should always be closed or capce-. . 4n



effective method of performing the same end
result is to cut off the photocathode voltage by
means of a switch . The camera will instantly
be ready for operation , when the photocathode
voltage is again turned on .

The light transfer characteristics of the
7198 change for different illumination levels
(see Reference 6) . The basic light transfer
characteristic of the 7198 is shown in Fig .4 .
The light values shown are applicable only for
the indicated kinds of illumination incident on
the photocathode. This curve is representative
only for small-area highlights .

Sensitivity and Illumination . The image
orthicon is adevice exceeding in relative sensi-
tivity most high-speed photographic film . When
related to photographic film and compared at
shutter speeds of 1/60 second which is the
effective storage time of the image orthicon in
a standard broadcast television system, the 7198
exposed with the highlights on the photocathode
of 0 .03 footcandle will have an equivalent ASA
exposure index of approximately 7000 . This
equivalent film-speed rating can be used in
conjunction with a photographic exposure meter
set for a shutter speed of 1/60 second to deter-
mine the approximate light level or lens-stop
setting necessary for operating the 7198 in a
standard broadcast system .

The illumination on the photocathode of the
7198 is related to the scene illumination
as follows :

4f 2 IPC (m+1)2
I s -

TR
who re

i s = scene illumination in footcandles

f

	

= f-number setting of lens

I pc = photocathode illumination in footcandles

m

	

= linear magnification from scene to target

T

	

= total transmission of lens

R = reflectance of principal subject in scene

Except for very close shots, the linear magnifi-
cation(m)from scene to target may be neglected .

For example, assume that the lens is set at
f :l .5,that it has a transmission (T) of 75%,
that the photocathode highlight illumination is
0 .0001 footcandle, and that the highlight reflec-
tance (R) is 50% .

	

'

Then,
4 x 1 . 5 2 x 0 .000 1

I S =

	

0.75 x 0 .50

	

= 0.0024 footcandle

Optimum resolution and best performance is
obtained from the 7198 when the highlight illumi-
nation on the photocathode does not exceed 0 .1
footcandle . It may not be possible to stop the
lens down far enough to obtain this level of

- 10 -

highlight illumination on the photocathode .

	

.'.hen
such a condition is encountered, the use of a
Wratten neutral filter selected to give t^e re-
quired reduction in iIIuminetion is recemrn=_nded .
Such a filter with lens-adapter ring can be
obtained at photographic supply stores .

The low illumination level utilized c .̂ the
photocathode of the 7198 makes it necessary that
no stray light from without or within the ca-era
fall on the face of the tube .

	

See optical system
under Camera-Design Considerations.

Retention of a scene by the 7198, sometimes
called a "sticking picture", may be observed if
the 7198 is allowed to remain focused on a
stationary bright scene, or if it is-focused on
a bright scene before reaching operating te-pera-
ture in the range from 350 to 450 C . Often the
retained image will disappear in a few seconds,
but sometimes it may persist for long periods
before it completely disappears . A persisting
retained image can generally be removed by
focusing the 7198 on a clear white screen and
allowing,it to operate with an illumination of
about I footcandle on the photocathode until the
retained image disappears .

To minimize retention of a scene, it is
recommended that the 7198 always be allowed to
warm up in the camera for I/2 to I hour with
the lens capped . Never allow the 7198 to remain
focused on a stationary bright scene, ana never
use more illumination than is necessary .

Occasionally, a white spot which does not
change in size when the beam-focus voltage is
varied, may be observed in the center of the
picture .

	

Such a spot, especially if it is visible
on the monitor with the camera lens cappe=, is
probably an ion spot . If the spot begins-to
grow in size with continuous operation, tt.e 7198
should be removed from service at once, and
returned for re-processing . Continued operation
of an image orthicon with an ion spot will
eventually damage the target permanently .

SET-UP PROCEDURE
The set-up procedure for operating the 7198

is as follows : After the tube has been inserted
in its sockets and the voltages applied as indi
cated under Typical Operating Values, a! .'cw it
to warm up for 1/2 to I hour with the camera
lens capped, and with grid-No .[ voltage a_ :-seed
to give a small amount of beam current . :'eke
certain that the deflection circuits arefurction-
ing properly to cause the electron beam .̀c, scan
the target . Adjust the'deflection circuits so
that the beam wilt "overscan" the target, i .e .,
so that the area of the target scanned isareater
than its sensitive area . This procedure during
the warming-up period is recommended to prevent
burning on the target a raster smaller than that
used for on-the-air operation . Note that over-



scanning the target results in a smaller-than-
normal picture on the monitor.

With the lens still capped and the- target
voltage set at approximately 2 volts negative,
adjust the grid-No .l voltage until noise or a
rough-textured picture of dynode No .l appears
on the monitor . Then adjust the alignment-coil
current so that the small white dynode spots do
not move when the beam-focus control (grid No .4)
is varied, but simply go in and out of focus .
During alignment of the beam, and also during
operation of the tube, always keep the beam
current as low as possible to give the best
picture quality and alsoto prevent excessive noise.

Next, uncap the lens and open the lens iris
partially . Focus the camera on a test pattern .
The target voltage is then increased until a
reproduction of thetest pattern is just discern-
able on the monitor. This value of target volt-
age is knownasthe "target cutoff voltage" . The
target voltage should then be raised exactly 2
volts above the cutoff-voltage 'value, and the
beam-current control .adjustedtogive just suffi-
cient beam current to discharge the highlights .

Then adjust the lens to produce best optical
focus, and the voltage on the photocathode as
well as the voltage on grid No .4 to produce the
sharpest picture .

At this point, attention should be given to
the grid-No.5 and grid-No.3 voltage controls .
Grid No .5 is used to control the landing of the
beam on the target and consequently the uniformity
of signal output . The grid-No .5 voltage control
should be adjusted to produce a picture that has
most uniform shading from center to edge with
the lens iris opened to 'permit operation at the
highest light level involved in the application ..
The value of grid-No .5 voltage should be as high
as possible consistent with uniform shading .
Grid No .3 facilitates a more complete collection
by dynode No .2 of the secondaries from dynode
No . I . The grid-No.3 voltage control should be
adjusted to produce the maximum signal output .

Now with a test pattern consisting of a
straight line centered on the face of the 7198,
adjust the voltage on grid No .6 along with the

Information furnished by RCA is believed to be accurate
and reliable . However, no responsibility is assumed
by RCA for its use; nor for any infringements of patents
or other rights of third parties which may result from
its use . No 11cr.nse is granted by implication or
otherwise under any patent or patent rights of RCA .

voltage on the photocathode to produce a sharply
focused straight line on the monitor . Improper
adjustment of the grid-No .6 voltage control will
result in the straight-line pattern being re-
produced with a slight 5-shape .

The above adjustments constitute a rough
set-up of the 7198 . Final adjustments necessary
for the 7198 to produce the best possible pic
ture are as follows : With the lens capped, re-
align the beam . Beam alignment is necessary
after each change of the grid-No .5 voltage
control and sometimes after each adjustment of
the grid-No .3 voltage control .

With the camera operating at the desired
illumination level, the beam current should be
slowly decreased by adjusting the grid-No.l
voltage control to the point where the beam is
just sufficient to discharge the highlights of
the picture . Each change of scene illumination
should be accompanied by appropriate changes in
beam current and amplifier gain to obtain the
best contrast and signal-to-noise ratio for each
new scene condition .
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DOS and DON'TS
on Use of RCA-7198

The significance of each of the above
"dos" and "don'ts" in obtaining optimum
Performance from the 7198 is explained

i

	

in the preceding pages of this bulletin .

Here are the "dos"-- Here are the "don'ts"--

I . Allow the 7198 to warm up prior to operation. I . Don't force the 7198 into its shoulder socket .

2. Hold temperature of the 7198 within operating range. 2. Don't operate the 7198 without scanning .

3 . Make sure alignment coil is properly aligned. 3. Don't underscan target .

4. Adjust beam-focus control for best usable resolution . 4. Don't focus the 7198 on a stationary bright scene.

5 . Determine proper operating point with target voltage 5. Don't operate a 7198 having an ion spot .
adjusted to exactly 2 volts above target cutoff.

6 . Cap lens during standby operation.



SOCKET CONNECTIONS
Bottom View

DIRECTION OF LIGHT:
PERPENDICULAR TO
LARGE END OF TUBE

v
WHITE INDEX LINE

ON FACE

SMALL-SHELL DIHEPTAL 14-PIN BASE

PIN 1 : HEATER

	

PIN 9 : DYNODE No .3
PIN 2 : GRID No .4

	

PIN 10 : DYNODE No .1,
PIN 3 : GRID No .3

	

GRID No.2
PIN 4 : INTERNAL CONNEC-

.TION--DO NOT USE

	

PIN 11 : INTERNAL CONNEC-

PIN 5 : DYNODE No .2 TION--DO NOT USE

PIN 6 : DYNODE No .4

	

PIN 12 : GRID No .1

PIN 7 : ANODE

	

PIN 13 : CATHODE

PIN 8 : DYNODE No .5

	

PIN 14 : HEATER

KEYED JUMBO ANNULAR 7-PIN BASE

PIN 1 : GRID No .6

	

PIN 4 : INTERNAL CONNEC-
TION--DO NOT USE

PIN 2 : PHOTOCATHODE

	

PIN 5 : GRID No .5

PIN 3 : INTERNAL CONNEC-

	

PIN 7 : INTERNAL CONNEC-
TION--DO NOT USE

	

TION--DO NOT USE

PIN 6 : TARGET



ENLARGED BOTTOM VIEW

NOTE I : ENDS OF PINS CHAMFERED 450 : FLAT
ENDS 0 .020" 1 0 .010' .

NOTE 2 :

	

PLASTIC COATING MAY INCREASE DIAMETER
OF BASE SHELL TO 2 .08' MAX . AND MAY INCREASE
HEIGHT OF BASE SHELL BY 0 .03' MAX .

DIMENSIONAL OUTLINE

ANNULAR BASE GAUGE

NOTE 3 :

	

DOTTED AREA IS FLAT OR EXTENDS TOWARD
DIHEPTAL-BASE END OF TUBE BY 0 .060" MAX .

ANGULAR VARIATIONS BETWEEN PINS AS WELL AS
ECCENTRICITY OF NECK CYLINDER WITH RESPECT
TO PHOTOCATHODE CYLINDER ARE HELD TO TOLER-
ANCES SUCH THAT PINS AND NECK CYLINDER WILL
FIT FLAT-PLATE GAUGE WITH :

a . SIX HOLES HAVING DIAMETER OF 0 .065" 1
0 .001" AND ONE HOLE HAVING DIAMETER OF
0 .150" t 0 .001" .

	

ALL HOLES HAVE DEPTH OF
0 .265" f 0 .001' . THE SIX 0 .065' HOLES
ARE ENLARGED BY 45 0 TAPER TO DEPTH OF
0 .047" . ALL HOLES ARE SPACED AT ANGLES
OF 510 26' t 5' ON CIRCLE DIAMETER OF
2 .500' i 0 .001" .

b. SEVEN STOPS HAVING HEIGHT OF 0 .187"
1 0 .001' . CENTERED BETWEEN PIN HOLES .
TO BEAR AGAINST FLAT AREAS OF BASE .

t . -RIM EXTENDING OUT A MINIMUM OF 0 .125'
FROM 2 .812" DIAMETER AND HAVING HEIGHT
OF 0 .126" t 0 .001" .

d . NECK-CYLINDER CLEARANCE HOLE HAVING
DIAMETER OF 2 .200' t 0 .001" .

92CM-10289
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R.F. CHOKES

Sub-Miniature R.F . Choices

'Tolerance 0.1 m 1.0 UH S 2018, 1.1 m 15 UH 2 10%1 . ova 15 UH 2 596
*Measured with leds Yi tit from Q Meat binding pasts.

Continued d following page

An extremely vecsarile reties of into core R.F . bass dasgncsl m meet the industries demand for hyh rdhbiliry, 9h"~
isturc components . The coils are ideally scared m-ort and fiber design, delay lions, and computer applicanosn. Raves ax
50 miliamperes maximum D.C . current they are more stun satisfactory, for more applinriom. The coils are impream ed w1m<
a moismm resistant lacquer and on special order sire can be fungus-proofed per /AN-T-152 using varnish per MIL V I'sA
They can also be erscapsulated in epoxy taro moaform mGrade 1, Bass B of MILL-15303 .

M" IYrd so Model 2618 414Yr
101000101 NWIM+ M6aimm

a

",-

MYaeft

_RL

Mum~3

70FIVAF .10 uhf 49 25 IANe 600 A13 3200 .156
7OF157AP .15 ,r h* 52 25 Mlla 490 4024 1600 41
,OFr27AF 22 ,.h* 44 25 ON . 600 An 1280 141 !(,
70F3571V .33 ..h* . 1 25 MNe 330 .070 000 .125 1(s
7W477AF .47 uh* 4, 25 Aae 280 .125 510 .123 f(,

70~9 6, �h* e 25 MNe 260 200 680 125 %r
70F757A9 73 ,rh* a 25 1414. 226 .266 320 .125 tf,
70Fn7AF 12 yh* 48 25 MI1r 216 290 300 125 1fr
70F106A1 1 .0 A 41 25 AAH. 110 .040 636 .165 %
70F126AI 1 .2 , .h 43 7.9 MHs 110 .072 600 .160 %

70FI36A1
6A

1 .3 uh 42 7.9 Mlle 102 .096 316 .160 %
70F101 1 .0 uh 31 7.9 AmNa K .096 600 .160 %
7OF22LA: 2.2 uh 43 7.9 MN . 07 .136 202 .160 1"
70F27" 2.7 uh 34 7.9 AINs 74 .160 236 .160 %
70F336AI 3.3 uh 60 7.9 MNe 66 360 139 .150 %

70F396AI 3.9 uh 35 7.9 MN . 61 .266 159 .150 %
70F676A1 6.7 uh 43 7.9 JAN. 53 .637 100 ,1 s0 %
70F%"1 5.6 uh 41 7.9 AM . H .492 100 .1 s0 %
70F606A1 6.0 uh 40 7.9 M4a 49 424 100 .140 %
70F73"I 7.5 . .h 32 79 MNr as 624 100 .150 Y

70F824AI 0.2 uh 37 7.9 mm . 41 744 100 .I30 %
7OF116AI 9.1 uh

I
41

I
7.9 MHr 21 1.41 75

I
.160 Y70 1.03A : 10 ah 36 7.9 .Y!!r 19 1.56 75 160 14 1

7OF12SAI 12 uh 52 23 Mlh 19 140 73 .160 %
70FI55A1 15 uh 52 2.5 him. 16 1.92 73 .165 %

10FIISA1 10 uh
52

23 MNS IS 220 7s .165 %
7OF22SA: 22 uh 31 2.3 MNe 13 2.20 73 N6 %
70F255A 25 uh 40 2.3 JAN. 13 244 73 .170 %
70F273AI 27 uh 49 2.5 MNe 12 2444 73 .170 %
70F33.1 33 uh s0 23 JAN. 10 276 73 .170 ti

70F3"AI 39 uh 48 23 MN. 9.3 3.36 75 .175 %
70F47SAI 47 uh 44 2.3 MNa 9.1 3.36 75 .175 %
70F34M S6 vh 45 1.5 Nut 04 3J4 75 .100 %
7OF69SAI 60 uh 42 2.5 AAN. 0.1 420 75 .100 %
74"SSA1 75 uh 31 2.5 huh 72 646 73 .145 Y

7OF92SAI S2 ..1. 41 23 MNa 6.7 4J0 75 .103 %
70AISAI 91 uh 41 23 JAN. 6.7 4.92 7s .105 %
7OF104AI 100 uh 25 23 Mix 34 7,68 73 .163 Y
7OF124AI 120 uh 40 790 kme 32 0.16 73 .16S Sj
70FIS"1 140 uh 47 790 %H. 3A 0.16 73 .165 %

70F13"1 ISO uh 40 790 !Nor 2A 0.16 73 .170 Y
I.M. 200 ..A 47 790 YNa 2.7 10.3 7S .170 Y76F224A1 220 ah 46 790 Ms 33 113 73 .179, Y.
7OF254u 250 ah 49 790 Oft 23 12.1 75 .170 X
7OF274AI_ 270 ,.h 46 790 4N4 23 13.2 73 .17 Y

7OF30"1 380 ..h 46 790 We 23 13.2 75 vs Y
70F336AI 330 a1. 41 790 4Ne 2.0 13.9 I 7S .174 %
74035"1 350 uh 46 790 We 2A 16.6 73 .180 Y
1aF396A1 390 ,.h u 790 We 2.0 uJ 7s 180 Y
70N74AI 470 uA 35 790 Wit TA 16.3 75 .107 %

70FnAI 300 ufi 49 NO Wa 13 10 .0 7S .195 Y
1OF566A1 460 uA 41 790 Wa 17 192 75 .193 Y
7CF684A1 MO uh 37 790 Ws 14 IVJ 75 200 %
7OF754AI 750 uh 40 790 We I4 22.9 75 210 %

70114AI 910 ufi 32 790 We 1A 24 .0 7s 210
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R.F. CHOKES

Sub-Miniature R.F . Chokes

Continued from pte9mul PW

'Tolenn¢ O I c 1 .0 UH 2 10 17, I I eo IS UH " 1012, over 15 UH = 5%

1

All catalog items

stocked in depth.

Orders shipped the

same day received.

Seeyour distributor

for quantity prices .

J. W. MILLER COMPANY

19070 REYES AVENUE

	

P.O. BOX 5825
COMPTON, CALIF. 90224

MINTED IN U.S .A .

MW muww a 119Y MY "4FIw bFrFF1 o.C Now" 11~ FWM
11A
ra' tow

ft _r Mw 1
-

p111Fa11 M' Mu NDr ='SI
7OF103AI 100 e1h 30 -790 tn. 1A 26 .0 75 225 v.YOF123A1 1 .20Iwh u 230 6H. 1 .2 33 .6 75 a7OFls3u L50 LIh 60 230 1H. 1 .1 3,2 73 323 w7aluAI I so h 40 250 kH . x 620 75 225 i7a21SAI 2.20 Inh 40 250 YM. 96 436 75 340
7OF253AI 2.50 Inh 60 250 YM. 96 45.6 73 2r70F273AI 2.70 ~h so 1 250 W. Y 45.6 75 3107 333A1 330 mh

I
52 250 lM . 10 I 31 .6 73 21Y

470
250 IY.. .73 57 .5 7. ++

70F673A1 ~h .9 250 YM . As 64 . 7; 301
70F561AI 5.60 n61 33

_
250 kM . As 69.6 73 i j709u3A1 680 Th 51 :so hM . e6

78 0
7s 3H70F753A1 7 50 n,h M 230 kM . .60 a3.2 75 310 7/F70F83A12 820 W. 49 230 W 60 92,6 73 33! 7r(70"13^1 9.10 nb 32 250 hNe 36 91 .6 73 m %

7OF102AI 10 .0 Th 61 250 W. .S2 101 75 33570FI22AI 17 n.h N 79 4M . 1 36 100 73 311 4y7OF152A1 15 mh 50 79 kM . ICI

I.

32 113 75
?OF112A1 is mh 69 79 tM: 29 121 73 32S Ih7OF222AI 22 n.h 50 79 hH. .77 166 75 336 1/2
70F252AP 25 mh 59 79 hM . .250 113 60 3/0 i6
7OF271AF 27 IM, 61 79 6H . .241 120 60 313 i170F312AF 33 Iwh 61 79 4M . .232 136 60 393 i1170F392AF 39 mh 59 79 YM . .220 167 60 330 9170F472AF 47 mh 57 79 4H. .206 160 60 3u 411
7OF302AP .50 mh 37 79 tH. .196 175 60 li0 Y7pf562AF 36 mh 37 I 79 4H. Iaa 119 60 36,0
70F68+AF - 6a mh 37 79 4H . .1n0 215 60 375 %70F732AF. 73 mh 33 79 hH. 176 222 60 390 1Y70F122AF 17 -A SO 79 YHr 168 239 60 3" yr
70F912AF 91 ~h 51 79 1H. .166 250 60 TO iy70FIOIAF 100 mh tl 79 FM. .157 21 . 60 41ps %
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