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RCA TUBE
HANDBOOK
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'CATHODE-RAY
TUBE

SECTION @&

This section pertains to RCA tubes for sig-
nal-to-image, image-to-signal, and image-

. to-image applications. ft includes data on .
cathode-ray tubes for oscillographic and
picture-reproduction use, camera tubes for
television pickup, and monoscopes for test-

ingthe performancé of television equipmént.
. e

i
B
RE,

For further Technical Information, write to
Commercial Engineering, Tube Department,
Radic Corporation of America, Harrison, N. J.
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When choosing tube types,

&

CLASSIFICATION CHART
FOR TYPES IN
CATHODE -RAY TUBE SECTION

the equipment designer

should refer to the RCA PREFERRED TYPES LIST and
its companion list — TYPES NOT RECOMNENDED for
NEW EQUIPMENT DESIGN - both of which appear
the General Section.

in

(K INESCOPES
Approx. Max. Min.
Envelope | Phos- |HY Elec- | Focus~ | Deflec- Screén TUBE
Diame phord | trode ing tion Size TYPE
In. Volts |Method | Method In.
Direct=Viewing
3 P4 2500 S S 2-3/4 Diam. 3KP4
7 P4 8000 S M 6 Diam. 70P4
7 P4 6000 S S 6 Diam. 7JP4
9 P4 7000 S M 7-7/8 Diam. 9AP4.
10 P4 12000 M M 9-1/8 Diam. 10BP4~A
10 P4 12000 M M 9-1/8 Diam. IOFP4-A
12 P4 7000 S M 10-3/4 Diam. | 2AP4
12 P4 12000 M M 11-1/8 Diam. 1 2KP4—A
12 P4 12000 M M 11 Diam. 12LP4--A
14 P4 14000 M M 11~1/8 x 8-5/16 14CP4
14 P4 14000 M M 11-1/8 x B-5/16 14EP4
16 Pa 14000 M ‘M t4-3/8 Diam. |6AP4~A
6 P4 15000 M M 14-1/2 Diam. |6DP4~A
16 P4 14000 M M 14~3/8 Diam. 16GP4
16 P4 14000 M M 14-3/8 Diam. 16GP4-B
6 P4 14000 M M 13-1/2 x 10-1/8 16KP4
16 P4 14000 M M 14~1/2 Diam. 161.PA-A
16 P4 16000 M M 13-1/2 x 10~-1/8 16RP4
16 P4 14000 M M 13-1/2 x 10-1/8 16TP4
16 P4 16000 M M 14—1/2 Diam. 16WP4-A
17 P4 16000 M M 14=-1/4 x i0-3/4 17BP4~A
17 P4 16000 M M 14-3/8 x 10-11/16 17CP4
17 P4 16000 S M 14-3/8 x 10-11/16 17GP4
17 P4 16000 S M 14~1/4 x {0-3/4 1 7HP4,
17 P4 18000 M M 14~1/4 x 10-3/4 17P4
17 P4 16000 S M 14~1/4 x 10-3/4 17LP4
17 P4 16000 M M 14~1/4 x 10-3/4 17QP4
7 P4 16000 S M 14-3/8 x 10-11/16 |7TP4
19 P4 19000 M M [7-1/4 Diam, 19AP4~A
19 P4 19000 M M 17174 Diam. {GAP4~B
20 P4 18000 M M 17 x 12-3/4 20CP4
20 P4 16000 S M 17 x 12-3/4 20MP4
21 P4 18000 M M 18-1/8 x 13-11/16 21AP4
21 P4 16000 S M 18-1/8 x 13-11/16 21MP4
..S,M: See next page.
NOV. 1, 1952 TUBE DEPARTMENT CATH.-RAY
RADIO CORPORATION OF AMERICA, HARRISON, New Jersey CLASS, CHART 1
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CLASSIFICATION CHART

FOR TYPES
CATHODE -RAY TUBE SECTION

IN

KINESCOPES (cont'd)

o o

Like

s =Electrostatic

APprox. Max. Min.
Envelope | Phos~ [HV Elec~ | Focus- | Deflec~ Screen TUBE
Diam. phord | trode ing tion Size TYPE
In. Volts |Method | Method Ine
Moni tor
7 P4 10000 M M 6 Diam. 70P4 |
7 P4 12000 S M 6 Diam. 7TP4
[} P4 14000 S 9-1/8 Diam. 10SP4
Projection
5 P4 27000 S M 4~1/4 Diam.® 5TP4
7 P4 80000 S M 5 x 3-3/4° INP4
7 P4 80000 S M 5 x 3-3/42 TWP4
View=Finder
5 | P& | s000 | M M | 4-1/4 Diam. | BFR4-A
Transcriber
5 et | 21000 | s M | 4-174 Diam. | 5wl
CAMERA TUBES
. focusing Deflection Image Size TUBE
Major Use Method Method In. TYPE
jconoscopes
Film Pickup S M 4-3/4 x 3-9/16 1850-A
industrial &
Laboratory S S 1.4 Diagonal 5527
{mage Orthicons
Outdoor Pickup l M ‘ M 1.6 Diagonal 5820
Studio Pickup M M 1.6 Diagonal 5826
Yidicon
industrial | M | M | 0.62 Diagonal | s6l98

M= Electromagnetic

b4 Quality circle diameter of faceplate. When used with typical reflec—
tive optical system, the 5TP4 provides 2i" x 18" picture.

O guality rectangle of faceplate. When used with suitable reflective
optical system, the 7NPs provides 20° x 15' picture at a projection-
throw distance of 60",

except 80°.
see sheet FEATURES OF FLUORESCENT SCREENS &t the front of this Section.

NOV. 1, 1952

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CATH.-RAY
CLASS, CHART 1




FOR TYPES

&

CLASSIFICATION CHART

IN

CATHODE —RAY TUBE SECTION

When choosing tube types, the equipment designer
should refer to the RCA PREFERRED TYPES LIST and
its companion list - TYPES NOT RECOMMENDED for
NEW EQUIPMENT DESIGN - both of which appear in

the General Section.

OSCILLOGRAPH TUBES

APpProXe Max. TUBE TYPES
Bulb HY Elec~ Classified by Phosphor$
Diam. trode
- yortat 2 l P l % 1 THED l PIy
Electrostatic Focus and Deflection
] 500 913 - - - - -
2 600 02-A | - - - - -
2 1000 20P1-A - - - - -
2 2500 28PI - - 2BP1 | - -
3 1500 3API-A | 906-A - - - -
3 2000 |3BPI-A |~ - - - -
3 2500 3KPI - - 3KP1 | - -
3 2500 3wl - - - - -
3 2500 3RPI - - - - -
5 2000 954 | - - - - -
5 2000  {BBPI-A | - - - - -
5 2500 5UP1 - BSuUP7 BUP1Y - -
5 15000 912 - - - - -
7 6000 74P - - - - -
9 7000 914-A - - - - -
Post-Deflection Accelerator Types
3 l 4000 34P4 - 34P7 - - -
5 4000 5CF1-A - BCP7-A | BCPII-A| 5CPI2 -
Magnetic Focus and Deflection
5 8000 - - | sFP7-A - - |5FPI4
7 8000 - - | 78P7-A - - -
7 8000 - - ™7 - - VP4
10 10000 - - IOKF7 - - ~
12 10000 - - |2DP7-B - - -
12 10000 - - 125P7 - - -
16 14000 - - |6ADP7 - - -
Electrostatic Focus, Magnetic Deflection
7 gooo | 7P| - | - - - -
§,1: see next page.
NOV. 1, 1952 TUBE DEPARTMENT CATH.-RAY

RADIO CORPORATION OF AMERICA, HARRISON, New sersey  CASS, CHART 2



)

CLASSIFICATION CHART

FOR TYPES
CATHODE —

IN
RAY TUBE SECTION

MISCELLANEOUS

§=Electrostatic

Approx. | Mex. Focus- | Deflec~
Bulb Phosphor ¢ High-Voltage ing tion TUBE
Diam. Electrode Method Method TYPE
In. Yolts
Ftying~Spot Cathode-Ray Tubes
5 PI5 27000 S ] M SWP15
5 PI6 27000 S M 5ZP16
Monoscope
5 | Resolution Chart | s0 | s | Mo | 2F21

# see sheet FEATURES OF FLUORESCENT SCREENS at the front of this Section.
Design-Center values.

M= Electromagnetic

NOV. 1, 1952

TUBE DEPARTMENT

CATH.-RAY

RADIO CORPORATION OF AMERICA, HARRISON, New Jersey  CLASS. CHART 2
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PRICES®
OF CATHODE-RAY TUBE TYPES

Lype

2AP1~A&esnss
2BPlecevscns
28P1Heneeees
2F2lencenens
3API-AS.
3BPI-A..
3UPlevevenss
3UP7eeernans
3KPlavaranan
3KPYSccaeane
3KPIleeveeen
3MPleceasess
BRPIeercavss

6CP11-Asasee
5CP12:0ceces
SFPY=Asccces
EFP7=Asssens
SFPI%.ssenes
BTPeescrane
BUPleaccaces

EWPI5«esnson
5ZP16escancn
TBP7=Acsaane
7CPlecscsnss
0P ceaeaes
TIPleeasncss
TIPYeaaeanss
MP7eeernsnan

TNPY . cocanen
0P v eenen
TTPheursanss
TVPleenaeres
TP eeeans
AP ceenne
10BPH+ ceas e
10BPH-A v
FOFPY=A%, o1t
10KP7. .
10SP.evssss
12APE* 10 ees

* piscontinued type.
purpose oniye

Schedule Schedule Schedule
2@ [ Fype e
$ 10.55 J12DP7=Bsess -
9.60 |12KPY-A%... $39.50
11.00 [I2LPYseese -
105.00 | 12LP4~A.... 32.00

15.75 [128P7uenen.
16.50 .« 35.00
19.00 |I4EPY..se.. 35.00

23.00 |16ADP7..... -
14.50 [16APY4-A.... 46.00

$20.00 - 16DPY=A&. .. 39.00
- 16.50 |166P4..ses. 16.00
- 14.75 | 16GPY-A.... -
- 14.50 |166GP4~B.... U6.00
- 22.50 | 166GPY-C.... -
- 23.25 [ 16KPYM..... 37.00
- 27.25 { 16LPY-A 40.00
- 27.50 | I6RPY4&..... 37.00
- 27.00 | 16TPYd..... 37.00
- 41.75 | 16WPY-A. .. 40.00
- 30.25 | 17BP4=A.... 36.00
- 30.25 [ 17CP4....0.  35.00
60.00 - 176P4..c000 46.00
- 17.75 | 17HP4. o coee  38.25
- 20.25 36.00
- 22.00 38.25
- 70.00 36.00
- 70.00 36.50
- 7t.25 -
- 48.50 | 19APY=A.... 59.00
- 30.75 [ 19AP4-B.... 59.00
31.50 - 19APY=D.0 s -
- 23,50 [ 20CP4...... 51.50

26.00 - 20MP4...c.. 5%.00
39.50 [21AP4...... 55.00
39.50 |2IMPY4evvev. 57.00
600.00 | 902-A%:sn.. -
39.50 |905-Ad...:.
52.00 |908-Ad.u..s
912icaencse
630.00 [913%eccnces
. 9lY=Ascanes
. 1850~A.eses
- 55275 c0enes
- 5820ccccass
50.00 | 58260 ccnecn
54
o

[ N U I I B U R 1
N
o
.
o
(=3

.00 16198ssnacsse

o,8,%,&,%: see next page.

pata sheet has been retained in book for reference

Sch;zulc
$ 72.50
L ]

47.40

5

8

11T 1t 1eslef ittt el et 1 tOy

12.50
65.25
16.50
165.00
15.50
93.50
540.00
49. 80
1200. 00,
1300. 00
360.00

APRIL 1, 1953

TUBE DEPARTMENT
RADIO C OF AMERICA, NEW SERSEY

CATHODE-RAY TUBE

PRICES



PRICES"®
OF CATHODE-RAY TUBE TYPES

D This price tist applies only in the united states of America and i
subject to change without notice., A1l prices are exclusive of al
Federal, State and Jocal excise, sales, and similar taxes.

® Schedule D shows list prices for tube types priced for distribution

through dealer and service channels.

Schedule U shows 1ist prices for tube types priced for distributionj

through other than dealer and service channels,

r Not recommended for new equipment design.
(%

§
1

For data see 9AP4/1803—P4 and 12APH/1803-P4, respectively.

INFORMATION ON PURCHASING ABOVE TYPES

ynformetion as to where RCA Cathode-Ray fube fypes can be purchased
may be obtained from our regional office nearest you or from fube Depart-
ngni, Radio Corporation of America, Farrison, ¥.J. U

SAYP) 31w
€ ARV 3500
s A8~ IS

APRIL 1, 1953 TUBE DEPARTMENT CATHODE—RA'Y)RTUEE

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY IC S



FEATURES OF FLUORESCENT SCREENS

F luorescent screens of the cathode~ray tubes covered in this
Section are identified according to phosphor number, e.g.,
Pi, P4, P5, etc.

Phosphor P! produces a brilliant spot having green fluores—
cence and medium persistence. Types having this phosphor
are particularly useful for general oscillographic apphi-
cations in which recurrent wave phenomena are to be observed
visually.

Phosphor P4 is a highly efficient screen having white fluo~
rescence and medium persistence. Types having this phosphor
are of particular interest for television picture tubes.

Phosphor PS5 produces a highly actinic spot having bluish

fluorescence and very short persistence. Types having this

phosphor are especially useful in photographic applications

involving film moving at very high speeds. -
Phosphor P7 is a long—persistence, cascade (two-layer)

screen. During excitation by the electron beam, this phos-

phor produces a bluish fluorescence of short persistence.

After excitation, the screen exhibits a greenish-yelliow

phosphorescence which persists for several minutes. Types

having this phosphor are particularly useful where either

extremely low-speed recurrent phenomena or medium-speed non-
recurrent phenomena are to be observed.

Phosphor Pl produces a brilliant actinic spot of bluish
fluorescence and has sufficiently short persistence to per—
mit its use in all moving film photographic applications
without blurring except in those where film moves at a high
speed. P!l screens, because of their unusually high bright-
ness characteristic, may also be used for visual observation
of phenomena.

Phosphor PI2 is a medium-long-persistence phosphor which ex—
hibits both orange fluorescence and phosphorescence. Types
utilizing this phosphor are particularty useful for observing
low— and medium—sbeed recurring phenomena.

Phosphor Pl4 is a medium—long-persistence cascade (two-layer)
screen. During excitation by the electron beam, this phos—
phor exhibits purple fluorescence of short persistence.
After excitation, it exhibits an orange phosphorescence
which persists for a little over a minute. Types utilizing
this phosphor are particularly useful -for observing either
low— and medium—speed non—recurring phenomena or high-speed
recurring phenomena.

Phosphor PI5 produces a spot of very short persistence and
having both blue—green and near-ultraviclet fluorescence.
The persistence of the latter is even shorter than that of
the blue—green fluorescence, a feature which makes this phos-
phor particularly suitable for the high-speed scanning re-
quirements of a flying-spot signal generator.

MAY 3, 1954 TUBE DIVISION FLUOR. SCREEN
RADIO € ON OF AMERICA, NEW JERSEY FEATURES




FEATURES OF FLUORESCENT SCREENS

Phosphor P16 produces a spot of extremely short persistence
and has both violet and near-uitra viotet fluorescence and
phosphorescence. This phosphor is particulariy useful for
the high~speed scanning requirements of a flying-spot signal
generator because it features a stable exponential decay
characteristic.

Phosphor P22 is the designation for three separate phosphors
used in combination in a tricolor picture tube. The separate
phosphors are blue, green, and red, respectively. The per—
sistence of the group phosphorescence isciassified as medium.

MAY 3, 1954 TUBE DIVISION FLUOR. SCREEN

RADIO € OF AMERICA, NEW JERsEY FEATURES
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AVERAGE CHARACTERISTICS OF PHOSPHOR N2}
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NOTE : THESE CURVES ARE GENERAL. FOR CATHODE-RAY TYPES [
HAVING PHOSPHOR Ne|. APPLICATION OF THESE CURVES, H
THEREFORE, DEPENDS ON THE MAXIMUM RATINGS OF H
SPECIFIC TYPES 3
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AVERAGE CHARACTERISTICS OF PHOSPHOR N2 |
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THESE CURVES ARE GENERAL FOR CATHODE-RAY TYPES 3
HAVING PHOSPHOR N2i., APPLICATION OF THESE CURVES, -
THEREFORE, DEPENDS ON THE MAXIMUM RATINGS OF
SPECIFIC TYPES
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CANDLEPOWER PER SQ CM
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1938 RCA RADIOTRON DIVISION 92C-6009
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR N2 |
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DEC.14,1948 TUBE DEPARTMENT 92CM-5372RI

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR Ne |
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FEB.28,1936 TUBE DEPARTMENT 92CM-5380

RADIO CORPORATION OF AMERICA, HARRISON, NEW IERSEY
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APPLICATION

OF THESE CURVES, THEREFORE, DEPENDS ON THE
MAXIMUM RATINGS OF SPECIFIC TYPES.

NOTE : THESE CURVES ARE GENERAL FOR CATHODE-RA
TYPES HAVING PHOSPHOR N24.

T
T
1T

010°

020°

0€0*

AVERAGE CHARACTERISTICS OF PHOSPHOR Ne4q4

(o]4e)

Q2C~4979

CANDLEPOWER PER SQ CM
RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC.,

0CT. 5,938



AVERAGE CHARACTERISTICS OF PHOSPHOR Ne4
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SPECTRAL-ENERGY:EMISSION CHARACTERISTIC
OF PHOSPHOR N24

USED IN DIRECTLY VIEWED KINESCOPES

NENESNEEEEENECEESSuSHAEEREEEE
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11 COLOR TEMPERATURE: 7000°K
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JULY 5,1949 TUBE DEPARTMENT 92CM-73II
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR N24

SULFIDE TYPE
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PERSISTENCE CHARACTERISTIC

OF PHOSPOR N2 4
SULFIDE TYPE

The persistence of the phosphorescence is such that
its brightness does not exceed 7 per cent of the peak
value in 33 milliseconds after excitation is removed.

NOV. 1, 1950 TUBE DEPARTMENT PERSIST. P4

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY SULFI DE
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR N24
SILICATE-SULFIDE TYPE

LOULINE L L O LR T B L O 4

COLOR TEMPERATURE: 8300°K
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PERSISTENCE CHARACTERISTIC
OF PHOSPOR N2 4
SILICATE-SULFIDE TYPE

The persistence of the phosphorescence is such that
its brightness does not exceed 7 per cent of the peak
value in 33 milliseconds after excitation is removed.

NOV. 1, 1950 PERSIST. P4
1ADIO € Tusgm:gmm ., NEW JERSEY S{L.-SUL.
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MAXIMUM RATINGS OF SPECIFIC TYPES.
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TYPES HAVING PHOSPHOR Ne5.
OF THESE CURVES, THEREFORE,

NOTE : THESE CURVES ARE GENERAL FOR CATHODE-RAY
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SPECTRAL-ENERGY EMISSION CHARACTERKTlC
OF PHOSPHOR N25
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PERSISTENCE CHARACTERISTIC
OF PHOSPHOR N2 5
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR N=2 7
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BUILDUP CHARACTERISTICS
OF PHOSPHOR N27

1 rrT T 1 1T T 1T 1T r 1. 1 1
I
____IIIIIIIIII1IIIIII|IIII____
| | SCANNING AREA:2"x 2" —
| | NUMBER OF LINES:200 1
T EXCITATION: PULSE OF g0 SEC. DURATION SuPPLIED T
— TO GRID N2l OF CATHODE ~RAY TUBE 4
T AT | SEC. INTERVALS FOR EACH OF THE
T LOCI UNDER THE INDICATED CONDITIONS 7]
—- BRIGHTNESS:MEASURED JUST BEFORE EACH EXCI- 1]
| | TATION PULSE 1]
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DEC. 27,1948 TUBE DEPARTMENT 92CM-68805RI
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PERSISTENCE CHARACTERISTICS
OF PHOSPHOR N=27

T T T T T T T
100 1T v T I T T 7

. ——A4 EXCITATION LEVEL

i (SATURATION)

/i
4 /1 N 1 R O (R A A A

[ % //lllll!lTT]IIll
SCANNING AREA: 2" x2"

7
2 /
/! NUMBER OF LINES:200
o [ SCANNING FREQ :60 TIMES/SEC.
rFayi
=L FINAL SCREEN
el /- CURVE | ANODE | MICROAMP/
szl VOLTS SQCM.
I 4000 30
LI * 4000 1.5
J
B 2 2500 1.5
** 2500 075
1.0 3 1500 0.75
6 *CURVE FOR THESE CONDITIONS
. WOULD BE MIDWAY BE TWEEN
CURVES 182

**¥CURVE FOR THESE CONDITIONS
WOULD BE MIDWAY BE TWEEN

e

SCREEN BRIGHTNESS —FOOT-LAMBERTS
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TIME AFTER EXCITATION IS REMOVED-SECONDS
JAN.7,1949 TUBE DEPARTMENT 82CL-6804RI

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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BUILDUP OF PHOSPHOR N2 7

SCANNING AREA: 7 x7 CM
NUMBER OF LINES: 260 APPROX,
ANODE. VOLTS =9000
EXCITATION: PULSE OF lgo SEC. DURATION SUPPLIED
TO GRID N2 | OF CATHODE-RAY TUBE
AT | SEC. INTERVALS FOR EACH OF THE
LOCI UNDER THE INDICATED CONDITIONS
BRIGHTNESS: MEASURED JUST BEFORE EACH EXCl-
TATION PULSE
T i I A
SCREEN
LOCUS | MICROAMP/
SQ.CM.
A 3.0
B 1.5
9 0.75
100
§ * A [
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u
Z
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o
&
[N}
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ist 3rd sth th oth 1t 13tk 15%

7
) EXCITATION PULSE
SEPT. 29, 1948 TUBE DEPARTMENT 92CM=- 70I19RI

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



PERSISTENCE CHARACTERISTIC
OF PHOSPHOR N=27

T 11T 1T T 17T T I | T T 13T
! 'TIII 1 [I!' e IFUT 117
| SCANNING AREA: 7x7 CM
[ NUMBER OF LINES: 260 APPROX.
F— SCANNING FREQ: 60 TIMES/SEC.
[ SCREEN MICROAMP/SQ CM: 3
| ANODE VOLTS = 9000
| EXCITATION:SINGLE PULSE OF
— 0.24 MILLISECOND
F— DURATION
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TIME AFTER EXCITATION . IS REMOVED~SECONDS
SEPT. 30,1948 TUBE DEPARTMENT 92CM-70I5R!

RADIO CORPORATION OF AMERICA, HARRISON, NEW IERSEY
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC

OF PHOSPHOR Ne ||
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TUBE DEPARTMENT
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PERSISTENCE CHARACTERISTICS

OF PHOSPHOR N=2I|i

T T T T TTTTT
Nmax.=0.5 TO 2
WHERE n=SLOPE
CURVE A: 2uA/CM2, 5o SEC. PULSE
B: 20uA/CM2, SINGLE~LINE SCAN
100 C: 50pA/CM2, SINGLE-LINE SCAN
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TIME AFTER EXCITATION IS REMOVED—~MILLISECONDS
JULY 7,1950 TUBE DEPARTMENT 92CM-6806R2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR PI2
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JULY 18, 1949 TUBE DEPARTMENT 92CM-73I7
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PERSISTENCE CHARACTERISTIC

OF PHOSPHOR Pi2
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TIME AFTER EXCITATION (S REMOVED—MILLISECONDS

FEB. I, 1951

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

TUBE DEPARTMENT

92CM - 7318RI



SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR Pi4
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SCREEN BRIGHTNESS—MILLIFOOT—LAMBERTS

&

PERSISTENCE CHARACTERISTIC

OF PHOSPHOR PI4

5 e
T ANODE VOLTS: 4000-6000
— SCREEN MICROAMP: |50
| SCANNING AREA (CM):7X7
EI SCANNING PERIOD (SEC):Vgo
F— NUMBER OF LINES: 260 APPROX.
| | EXCITATION: 2-SECOND DURATION
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TIME AFTER EXCITATION IS REMOVED—SECONDS

JAN. 28, 195! TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR N2|5
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RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF PHOSPHOR N2 16
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PERSISTENCE CHARACTERISTIC

OF PHOSPHOR N2 16
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SPECTRAL-ENERGY EMISSION CHARACTERISTIC
OF GROUP PHOSPHOR P22

R EENENSSSNASUNRSSSSNESEEaREREBEEaEasssEmasn
[T EQUAL EXCITATION OF EACH PHOSPHOR
H RANGE OF MAX. VALUE
T , PHOsPHOR ANGSTROMS
H BLUE EMITTING 4420 TO 4520
T GREEN EMITTING 5230 TO 5270
ae RED EMITTING 6360 TO 6580
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PERSISTENCE CHARACTERISTIC
OF GROUP PHOSPHOR P22

The persistence of the group phosphorescence is such that
its brightness does not exceed 7 per cent of the peak
value in 33 milliseconds after excitation is removed.

MARCH 1, 1954 TUBE DEPARTMENT PERSIST. P22

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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REFERENCE - LINE GAUGE
JETEC N2 110

With Supplementary Information on Recommended Inside
Contour of Yoke to Provide Proper Locationof
Yoke on Neck-Funnel Sectlon.

3000 0.015"DIA,

—-’Lsn’i 0.003"DIAA’Q—

35°

| ¢ i ]
0.448” 0,650"
+0.005"

Y S
t
\6" TAPER 21

WITHIN
INDICATED AREA

0.500"10.005"R.

REFERENCE
LINE GAUGE

#+0.003,, L_
A.I 1.500 20.000"

DIA.

NOTE: INNER SURFACE OF YOKE MUST
NOT EXTEND INTO SHADED REGION

92CS-7391

AUG. 1, 1953 TUBE DEPARTMENT CE-/39

RADIO CO OF AMERICA, NEW JERSEY
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REFERENCE-LINE . GAUGE
JETEC N2 lI6

e 3.812"1.015" DIA.—————— =]
3.500" £.015" DIA, —————m{
3.244"
REFERENCE
LINE ” A‘z.s°
\ —d1.542 !.OOS”DM.r-—

1

.040 ”
4 562

L 90'\ +005"

500" € < ¥
+.005" J 448" 650"
T £.005
.500"1.008"R. % i
ke /\f TAPER Ya
46 % WITHIN 2%
% INDICATED AREA
2
2
—] el 92GS-7896
.
—=] 1.500" :gggu f—
DIA.
AUG. 1, 1953 : CE-7896

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




X-RAY PRECAUTIONS
FOR CATHODE-RAY TUBES

WARNING .
All typesofcathode-ray tubes may be operated at voltages
(where ratings permit) upto 16 kilovolts labsolute value)
without personal injury on prolonged exposure at close
range.
Above |6 kilovolts, special shielding precautions for
x-ray radiation may be necessary.

REFERENCES
1, "Medical X-ray Protection Up To Two Nillion Volts”,
National Bureau of Standards Handbook HAl.

2. "Safety Code for Industrial Use of X-rays”, American
Standards Association. ASA Code Z54. 1-1946.,

MAY 1, 1952 X~RAY PRECAUT.
TUBE DEPARTMENT FOR C-R TUBES

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



2APIFA
HIGH-VATUUM CATHODE-RAY TUBE

Supersedes Type 24P1

General:

Heater, for Unlpotentlal Cathode
Voltage. . . . . . .. 6.33120%. .. .acor dc volts
Current, . . . .. . .08 L. ... . amp,

Direct Interelectrode Capacitances lApprox.).

Grid No.1 to A1l Other Electrodes, 8.0 unf
Cathode to A1l Other Electrodes. . . . . 5.5 uf
D toDJ2 . . . ... e e e e e e e 0.6 ppf
DigtoDJg . . . ... .. ... .. T P puf
DJ1 to A1l Other Electrodes. . . . . . . 8.5- ., . . owuf
DJ3 to A1l Other Electrodes. . . . ., . . 2.0 .. g
DJ1 to A1l Other Electrodes except DJp . 8.0 ppf
DJ2 to All Other Electrodes except Dy . 4.6 upf
DJ3 to A1l Other Electrodes except DJg . 7.5 ., . uuf
DJ4 to A1l Other Electrodes except DJ3 . 6.0 . . nuf

Phosphor (For Curves, see front of this Section) . . . No.1i
Fluorescence . . . . . . . . . . v ... .« . . Green
Persistence. . . . . . . . .. .. .. ... .. . Medium

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

Deflection Method. . . . . . . .. ... ... Electrostatic

Overall Length . . . . . . .. .. ..... 7-77/16" & 3/16"

Greatest Diameter of Bulb, . , . . . .. ... . 2" 4 1/16"

Minimum Useful Screen Diameter . . . . . . . e e 1—3/4",

Mounting Position. . . . . . . .. ... .......

Base . . . .. ... ... .. . . Small Shell Magnal 11—Pm
Basing Designation for BOTTOM VIEW . . . ., . 11
Pin 1—Heater Pin 8= Deflectmg
Pin 2~ Cathode Electrode
Pin 3-Deflecting DJ2

Electrode DJ1 Pin 9-Deflecting
Pin 4~ Anodé No.1 Electrode
Pin 5~ No Connection DJ3
Pin 6-Deflecting Pin10-Grid No.1

Electrode DJ4 Pinll- Heater
Pin 7- Anode No.2,

Grid No.2

DJ; end DJ, are nearer the screen
DJg and DJy are nearer the base

With DJ; positive with respect to DJj, the spot is de-
flected toward pin 4. With DJ3 positive with respect to
DJy, the spot is deflected toward pin |,

The angle between the trace produced by DJ3 and DJ4 and
its intersection with the plane through the tube axis and
pin | does not exceed 10°,

The angle between the trace produced by DJ3 and DJ4 and
the trace produced by DJ| and DJgy is 90° z 4°,

JULY 1, 1945 RCA VICTOR DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2API-FA
HIGH-VACUUM CATHODE-RAY TUBE

'Spot Position:

one side parallel to the trace produced by DJ| and DJo. Suit-

(continued from preceding page)
Maximum Ratings, Absolute Values:

ANODE-No. 2 & GR|D-No.2 VOLTAGE. . . . . . 1100 max. volts
ANODE-No.1 VOLTAGE « v « v & o o & v = & 550 max. volts
GRID-No.1 {CONTROL ELECTRODE) VOLTAGE:

Negative Value . . . + . v v v v v 4 & 125 max. volts|

Positive Value + « « v v v & v v o & 0 max. volts
PEAK VOLTAGE BETWEEN ANODE No.2 AND

ANY DEFLECTING ELECTRODE* 660 max. volts|

PEAK HEATER-CATHODE VOLTAGE:

“Heater negative with respect to cathode 125 max. volts

Heater positive with respect tocathode 10 max. volts

1

Typical Operation:

Anode-No, 2 & Grid-No.2 Voltage* . . 500 1000 . . . . volts
Anode-No.1 Voltage for Focus

at 75% of Grid-No.l Volt-

age for Cutoff® , , 125 250 . . . . volts

Grid-No.1 Volt. for Visual Cutoff# -30 -60 ., . . . voits|
Max., Anode-No.1 Current Range* . Between —50 and +10 . . pamp.
Deflection Sensitivity:

Dt and DJ2. . . . . .. ... .0,220 0.110 , . . mm/v dc|

DJgand Ddg. . . . . . .. ... 0,260 0,130 . . . mw/v dc
Deflection Factor: **

DJgand DJp. . . . . .. ... . 115 230 . . v dc/in,

Ddzand DJ4. . . . . .. .. 98 196 . . v dc/in.

* Brilliance and definition decrease with decreasing anode-No.2 voltage,
In genera), anode-No.2 voltage should not be Jess than 500 volts.

® (ndividual tubes may require between +20% and -45% of the values shown
with grid-No.1 voltages between zero and cutoff,

# visual extinction of stationary focused spot. Supply should be adjust—
able to t 50% of these values.

‘*See curve for average values.
Individual tubes may vary from these values by + 20%.
P

The undeflected focused spot will fall within a 10-am square
centered at the geometric center of the tube face and having

able test conditions are: anode-No.2 voltage, 1000 volts;
anode~No. | voltage, adjusted for focus; deflecting—electrode
resistors, | megohy each, connected to anode No.2; the tube]
shielded from all extraneous fields. To avoid damage to the
tube, grid-No.| voltage should be near cutoff before applica—
tion of anode voltages.

Maximum Circuit Values:

Grid-No.1~Circuit Resistance , . .. . . . 1.5 max. megohms
Impedance of Any Def lecting—Electrode
Circuit at Heater-Supply Frequency 1.0 max.  megohm

Juty 1, 1945 RCA VICTOR DIVISION DATA 1

RADIO CORPORATION OF AMElI;A, HARRISON, NEW JERSEY



2API-A
HIGH-VACUUM CATHODE-RAY TUBE

{continued from preceding page)

Resistance in Any Deflecting—
Electrode Circuit4® 5.0 max. megohms|

A% 1t s recommended that all deflecting-electrode-circuit resistances be
approximately equal.,

TYPICAL OSCILLOGRAPH CIRCUIT

s5v
g R
oc !
R2
Ra
<
1000 V.
oc | Ra
HIGH-
VOLTAGE R
AC 5
SUPPLY CATH
ODE VOLTAGE
INPUT
" 105V. | Rg 2 GRID TO
oC Nel DEFLECTING
ELECT S
HEATER
SUPPLY
92CS-6582
C1: 0.1 pf R4: 1.0-~Megohm Potentiometer
€2: 1.0 uf . R5: 0.5 Megohm
€3 C¥ 5 C6: 0.05-uf Blocking R6: 0.5-Megohm potentiometer
Capacitor* R7 R8: Dual 5-Megohm Potentiometer
R1 R2: 0.5 Megohm R9 R10: Dual s-Megohm Potent'iometer
R3: 3.0 Megohms R11 R12 R13 Rid: 2 Megohms

*
When cathode is grounded, capacitors should have high voltage rating;
when anode No.2 is grounded, they may have low voltage rating. for
dc amplifier service, deflect:ng electrodes should be connected dir-
ect to amplifier output. In this service, it is preferable usually
to remove deflecting-electrode resistors to minimize loading effect
on amptifier. |In order to minimize spot, defocusmg it is essential
that anode No.2 be returned to a point in the ampllf:er system which
will give the lowest possible potential difference between anode NO.2
and the deflecting electrodes.

The license extended to the purchaser of tubes appears in the License Notice
accompanying them. Information contained herein is furnished without assuming

any obligations.
DATA 2

Al
JULY 1, 1945 RCA VICTOR DIVISION

RADIO C OF AMERICA, NEW JERSEY




2API-A
HIGH-VACUUM CATHODE-RAY TUBE

“
SCREEN a?hc‘nus\,< 2”3 '/ls‘} 225"
Ta .

.188“R.

”

I
36

” p
f %b + %6{“’~

SMALL SHELL
MAGNAL

H=PIN BASE\
) L —

_ ¢ OF BULB WILL NOT OEVIATE MORE THAN 2°
IN ANY DIRECTION FROM PERPENDICULAR
ERECTED AT CENTER OF BOTTOM OF BASE

92CM-6368R2

JULY 1, 1945 RCA VICTOR DIVISION DATA 2

RADIQ CO! OF AMERICA, NEW JERSEY
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2BP| 4
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. K ac or dc volts
Current. « . . « . « . . 0.6 v v v v e e e e amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to Ali Other Electrodes. 8 g
DU £0 DUp v v v v e e e e e 2 P
Dz toDdg v v v v v v v v o e 2 ... puf
DJj to All Other Electrodes. . . . . .. 11 . .. puf
DJ5 to All Other Electrodes. . . . . . . 8 . . . wuf
DJ3 to All Other Electrodes. . . . . . . 7 ppf
DJ7 to All Other Electrodes. . . . . . . 8 ... wufle
Phosphor (For Curves, see front of this Section) . . . . No.l
Fluorescence .« v v v v v o v v v e e e e e e e Green|
Persistence. . « v v v v 4 v v e e a e e e e Med i um|
Focusing Method . . . « « v v o v v o v Electrostatic]
Deflection Method. . « . . . . « o v v v v v Electrostatic]
Overall Length . . . v . « v v v v o v v o 7-5/8" + 3/16"
Greatest Diameter of Bulb. . . . . . . . . .. 2" + 1/16"
Minimum Useful Screen Diameter . . . . . « . « « . 1—3/4"
Mounting Position. . .« . . v v v v o st u e e e e e e Any
Base . ¢ . v v v 00w e . . . Small-Shell Duodecal 12-Pin
Basing Designation for BOTTOM VIEW . . . . . . . . .. 128
Pin 1-Heater Pin 8 — Anode No. 2,
Pin 2-Grid No.1 Grid No.2
Pin 3 - Cathode Pin 9 -Deflecting
Pin 4 — Anode No.1 Electrode
Pin 5~ Internal DJy
Connect ion— Pin 10 - Deflecting
Do Not Use Electrode
Pin 6~ Deflecting Ny
Elegjzode Pin ll-Afnterna]
Pin 7-Defletting Connection—
Electrode Do Not Use
DJy Pin 12-Heater

DJ, and DJ, are nearer the screen
DJ? and DJ4 are nearer the base

With DJ] positive with respect to DJ2, the spot is deflected
toward pin 4. With DJ3 positive with respect to DJ4, the
spot is deflected toward pin 1.

The plane through the tube axis and oin No.4 may vary from
the trace produced by DJ1 and DJ2 by an angular tolerance
(measured about the tube axis) of 10°.

The angle between DJ1 — DJ2 trace and DJ3 - DJ4 trace is
900 + 30,

<« Indicates a change.

SEPT. 1, 1950 TUBE DEPARTMENT ' DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2BPI
OSCILL.OGRAPH TUBE

Maximum Ratings, Design-Center Values:

ANCDE-No.2® VOLTAGE. . . . . . . . .« . . 2500 max. volts
ANODE-No.1 VOLTAGE . . . . . « v v v v v . 1000 max. wvolts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . .. ... 200 max. volts
Positive bias value. . . . . . . . . .. 0 max. volts
Positive peak value. . . . . . . . ... 2 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND
ANY DEFLECTING ELECTRODE. . 500 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:
For any anode-No.2 voltage (Ep,) between 500* and 2500 volts

Anode~No.1 Voltage . . . 15% to 28% of Epp . . . . . volts
Max. Grid-No.1 Voltage
for Visual Cutoff. . 6.75% of Eby . . . .. volts
Max. Anode-No.1
Current Range. . -15 to +10 . . microamperes
Deflection Factors:
DJg & Ddpe 0 0 o 115 to 155 v dc/in./kv of Ebp
Dz & Dge + v v o h 74 to 10C v de/in./kv of Epp
Spot Position. . . . . . o

Examples of Use of Design Ranges:
For anode-No.2 voltage of 1000 2000 volts

Anode—No.1 Voltage . . 150 -280 300-560 , . . . volts
Max. Grid-No.1 Voltage

for Visual Cutoff, -67.5 -135 .« . . voits
Deflection Factors:
DJg & Dd2e v . . . 115-155 230 -310 volts dc/in.
DJ3 & DJg. o v v o s 74100 148 - 200 volts de/in.
Max imum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms
Resistance in Any Deflecting—
Electrode Circuito. . . 5.0 max. megohms

* grilliance and definition decrease with decreasing anode—fNo.2 voltage.
A value as low as 500 volts is recommended only for low-velocity de-
flection and low room-light levels.

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

@ 4inode No.2 and grid No.2 which are connected together within tube, are
referred to herein as anode No.2. The product of anode-No.2 voltage
and average anode-No.2 current should be limited to 6 watts.

O The center of the undeflected, focused spot will fall within a circle
having a 5.0-mm radius concentric with the center of the tube face.

—»Indicates a change.

SEPT. 1, 1950 TUBE DEPARTMENT DATA
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2BPI
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

+
[]
95V.
0C
<
p-—
840V.
oC
HIGH~
VOLTAGE
AC
SUPPLY
VOLTAGE
INPUT
85V, TO
OC DEFLECTING
ELECTRODES
HEATER
SUPPLY
92CM-6777R1
C1: 0.2 uf K4: 1.0-Megohm Potentiometer
C2: 1.0 uf R5: 0.5 Megohm, 0.5 Watt
C3 C4 €5 C6: 0.05-uf B’Iocking R6: 0.35 Megohm, 0.5 Watt
Capacitors R7 R8: Dual 5-Megonm potentiometer
R1 R2:; 2.5 Megohms, 0.5 watt R3 R10: Dual 5-Megohm Potentiometer
R3: § Megohms, 1 Watt R11 R12 R13 R1u4: 2 Megohms, 0.5 watt

* when cathode is grounded, capacitors should have high voltage rating;
when anode No.2 is grounded, they may have Jow voltage rating. For
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. in this service, it is preferable uswally
to remove deflecting-electrode resistors to minjmize loading effect
on amplifier, In order to minimize spot defocusing, it is essential
that anode No.2 be returned to a point in the amplifier system which
will give the lowest possible potential difference between anode No.2
and the deflecting etectrodes.

Devices and arrangements shown or described herein may
use patents of RCA or others. Information contained
herein is furnished without responsibility by RCA for
its use and without prejudice to RCA's patent rights.

SEPT. 1, 1950 TUBE DEPARTMENT CE-6777RL
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



2BPI
OSCILLOGRAPH TUBE

SCREEN B
RADIUS__ = 2"t g
b “
T MIN.\i’\___- .225
I 1

”

8'R.

3 |/ ”"
6 12737

V36t Yig—

SMALL -SHELL
DUODECAL
12-PIN BASE

¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE
CENTER OF BOTTOM OF THE BASE.

92CS-6639

SEPT. 1, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-6689



2BPI
CHARACTERISTICS

Eg= 6.3 VOLTS
ANODE-N2I VOLTS ADJUSTED FOR FOCUS vi
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AVERAGE CHARACTERISTICS

N .
FE£=6.3 VOLTS
E ANODE -N2 2 VOLTS = 1000
F ANODE-N2 | VOLTS ADJUSTED FOR FOCUS
it
T
20 2.0
15 £.5
0 "
w
g &
£ &
- 7]
E =2
2 <
@ .|
® 2
w 10 10 3 1
g 4]
- - ol
w Lo z
g
g 37 a
] S 8
& ] THOAT <
z i
5 0.5
;
1
1 T
:
i h ah e, i1+
THHHH A
-50 -40 -30 -20 -10 (o]

GRID-N2 1 VOLTS

AUGUST 14, 1950 TUBE DEPARTMENT 92CM- 6747RI

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



@0&

2BPII
OSCILLOGRAPH TUBE
ELECTROSTAT IC_FOCUS ELECTROSTAT IC DEFLECT {ON

The ZBP11 is the same as the 2BP1 except that it has
a phosphor of the short-persistence, blue-fluorescence
type designated P1l. The blue radiation of the P11
screen is highly actinic and has sufficiently short
persistence to permit use of the 2BP1l in all moving
film photographic applications without blurring except
in those where film moves at a high speed. The 2BP11
is also quite satisfactory for visual observation of
phenomena because its phosphor has unusually high bright-
ness for a blue screen.

In general, operation of the 2BP11 at an anode—No.2
voltage less than 1000 volts is not recommended.

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC
and the PERSISTENCE CHARACTERISTIC of
the P11 Phosphor are shown at the
front of this Section

SEPT. 1, 1950 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



2F21
MONOSCOPE

5—-INCH MAGNETIC-DEFLECTION TYPE

Supersedes Type 1899

Direct Interelectrode Capacitances:

Pin 2~Grid No.2
Pin 3~Grid No.3
Pin 4 -Grid No.1
Pin 5~Cathode

Maximum Ratings, Design-Center Values:

Internal Resistance between
Grid-No.4 Current. & o o v 4 v o 0 o .

?,8,#: see next page.

General:

Heater, for Unipotential Cathode:
Voltage. . . . . . - . . 6.3+10%. . . . . ac or dc volts
Current, . . . . . « . . 0.6 4 v e s s e s e n e amp

Grid No.1 to All Other Electrodes. . . . . 7 ¢ oo ouuf
Pattern Electrode to Grid No.4 . . . . . . 5 .. .. upf
Pattern:
TYPE + v v o v s e . . . See illustration on next page
Dimensions (Approx. ) .......... 2-5/16" x 3-1/16"
Calibration. « o v o v ¢ v o v 0 o 4 v Up to 500 lines
Focusing Method. . . . . . + v v v & & v o 4 & Electrostatic
Deflection Method . . . v & v v v o v 4 o o o v & Magnetic
Maximum Solid Deflection Angle . . « « o o v o v 4 o v 40°
Overall Length . . . . . . .« . .. 12-7/16" + 1/4" - 7/16"
Greatest Diameter of Bulb. . . . . . . . . . . 5-1/16" max.
Caps (Two) . . . . . . e e e e e Recessed Small Ball
Mountlng Position. . . . . e e e e e e e e e e e e e e Any
BaS€ v v v 4 4 v a w e e e e e e Lony- SheH Medium 6-Pin
Basing Designation for BOTTOM VIEW . . . . . . . . . . 6BV
Pin 1 -HKeater Pin 6 ' —Heater

End Cap ~Pattern

Electrode

Side Cap~Grid No.4

PATTERN-ELECTRODE VOLTAGE. .+ . . . . . . 1500 max. volts
GRID-No.4 {COLLECTOR) VOLTAGE. . . . . . 1500 max, volts
GRID-No.3 (FOCUSING ELECTRODE) VOLTAGE . 600 max. volts
GRID~No. 2 (ACCELERATING ELECTRODE) VOLT. 1600 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE:
Negative Bias Value. . . . . . . . .. 125 max. volts
Positive Bias Value. . . . . . . . . . 0 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect tocathode 125 max. volts
Heater positive with respect tocathode 125 max. volts
Typical Operation: P
Pattern-Electrode Voltage. . . . . . .. 1000 volts
Grid-No.4 Voltage. . . . « « » « « « « & 1050 volts
Grid-No.3 Voltage for Focus at
0.5 pamp Grid-No.4 Current® 300 approx. volts
Grid-No.2 Voltage. . . . . . . « ¢« .« « . 1000 . . . wvolts
Grid-No.1 Voltage for
Visual Cutoff on Monitor# -~50 approx. voltis

Grid No.4 and Pattern Electrode Greater thani meg.

. . pamp

JUNE 20, 1946 TUBE DIVISION

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

TENTATIVE DATA




2F2|
MONOSCOPE

Pattern-Electrode Signal Current

. {Peak—to—Peak)} 0.5 approx. pamp
Resolution Capabilityss . . . . . ... 500 . . . lines
Maximum Circuit Value:
Grid-No.1-Cjrcuit Resistance . . . . . . 1.5 max. megohms

4 |ndividua) tubes may require between + 20% and ~ 208 of these values.

? Deflection must be maintained at all times. when scanned area does not
cover entire pattern, the beam current should be reduced accordingly
and time of operation limited to prevent damaaing the pattern,

# Supply should be adjustable between + 40% and - 80% of this value.
AL yith full scanning.

PATTERN

s«

22CS5-6665

JUNE 20. 1946 TUBE DIVISION TENTATIVE DATA

RADIQ CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2F 2l
MONOSCOPE

- PATTERN ELECTRODE
. 5 —» RECESSED SMALL
NOTE 1 PATTER?IG m ~PALL caP
{ [ELECTRODE + £ Yie Max.
A 7 Y

+
%)%

R,

f

e 17—~ 6°R:
MAX.

5%, |

a%gtly 40
(NOTE 2)/ -

algely

" GRID-N24 P
RECESSED SMALL + 7%

REFERENCE
LINE
(NOTE 3) J_] } (NOTE 6) _7/,6

1.37?”MAX.

”

3
MIN.

l ”
2R EFFECTIVE 4 |,
CENTER OF 4
END OF GUN DEFLECTION
3
— le— | 3/5”1: I/I6”
LONG-SHELL
|, MEDIUM
6-PIN BASE
(NOTE 4)

g

6 SEE NOTE 6
€7 1 4
B*- )
& 2 \(<—30°£ 10°
3 C

BOTTOM VIEW 926653

SEE NOTE 51

NOTE 1: LINE AA' IS PERPENDICULAR TO THE AX1S OF THE TUBE AND INTERSECTS
THE FACE CONTOUR 1/2" FROM THE AXIS OF THE TUBE.
NOTE 2: DEFLECTION ANGLE BETWEEN DIAGONALLY OPPOSITE CORNERS OF PATTERN.
NOTE 3: REFERENCE LINE 1S DETERMINED BY POSITION WHERE GAUGE |.438" +
2003 1.D, AND 2" LONG WILL REST ON BULB CONE.
NOTE 4: G OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANYDIRECTION FROM THE
PERPEND ICULAR ERECTED AT THE CENTER OF THE BOTTOM OF THE BASE.

NOTE 5: MINOR AXIS OF PATTERN ELECTRODE MAY VARY FROM PLANE CC' THROUGH
PIN 2 AND TUBE AXIS BY 10% TOP EDGE OF PATTERN IS ON SAME SIDE OF
TUBE AS PIN 5.

NOTE 6: BB' INDICATES PLANE THROUGH TUBE AXIS AND GRID-No.4 TERMINAL.

JUNE 20, 1946 TUBE DIVISION CE-6653

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



3API-A
OSCILLOGRAPH TUBE

GENERAL DATA
_except for those on the phosphor as indicated below,

MAX IMUM RATENGS, TYPICAL OPERATION,

and
AVERAGE CHARACTERISTICS CUR
{Anode-No.2 & Grid-No.2 Microamperes v

for the 3API-A
are the same as those for

Phosphor (For Curves, see front of thi
Fluorescence. .
Persistence . . .

JUNE 20, 1946 TUBE DIVISION DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3BPI-A
HIGH-VACUUM CATHODE RAY TUBE

Supersedes Type 3BP

Grid No.1 to Atl Other Electrodes. 8.5 upf
Cathode to All Other Electrodes. . . 8.0 uuf
4 O 2.0 wuf
D3 toDJa . . . . .. .. ... 2.0 ppf
DJi to A1l Other Electrodes. . . . . . . 8.0 .. upf
DJ3 to All Other Electrodes, . . . . .. 6.0 .. puf
DJ1 to A1l Other Electrodes except DJp . 6.0 uuf
DJp to A1l Other Electrodes except DJy . 5.0 ppf
D3 to A1 Other Electrodes except DJg . 4.0 ppf
DJ2 to All Other Electrodes except DJ3 6.0 puf
Phosphor (For Curves, see frent of this Section) No.1
Fluorescence ., . . . . . . . ... ... .. .... Green
Persistence. . . . . . . . . .. . i e Medium
Focusipng Method, , . . . . . . . . ... ... Electrostatic
Deflection Method. . . . . . v v w v v v u o . Electrostatic
Overall Length . . . . . ... ... P 10" &+ 1/4"
Greatest Diameter of Bulb., ., . ., . . . . . ... 3" ¢ 1/18"
Minimum Useful Screen Diameter , . . . ., .. ... 2-3/4"
Mounting Position. . . . ., . .. .. .. .. Any
Base . . . . ... ... ... Medium Shell Dlhepta1 12-Pin
 Basing Designation for BOTTOM VIEW . . . . . . . ... 14G
Pin 1-Heater @) Pin" 9~ Anode No.2,
Pin. 2~ Cathode Grid No.2
Pin 3-Grid No.1 Pin 10~Deflecting
Pin 4 - Internai Con. Electrode
Do Not Use DJ2
Pin 5- Anode No.1 Pin 11-Deflecting
Pin 7-Deflecting Electrode
Electrode DJ3 DJq +
Pin 8-Deflecting Pin 12— No Conn.
ElectrodeDJyg Pin 14— Heater

General:

Heater, for Unipotential Cathode:
Voltage. . . . . . ... 6.3+ 10% . . . .ac or dc voits
Current, . . . . . ... 0.6 . . .. ... amp.,

Direct Interelectrode Capacitances (Approx.).

DJ; and DJ, are‘nearer the screen
DJg and DJ4 are nearer the base

With DJ| positive with respect to DJy, the spot is dew
flected toward pin 5. With bJ 3 positive with respect to
DJ, the spot is deflected toward pin 2,

The angle between the trace produced by BJ | and DJ, and
its intersection with the plane through the tube axis and
pin 5 does not exceed 10°,

The angle between the trace produced by DJz and DJ, and
the trace produced by DJ| and DJ, is 900 % 30,

Maximum Ratings, Abolute Values:

ANODE~No0.2 & GRID-No.2 VOLTAGE . . . . . 2200 max. volts
ANODE-NO.l VOLTAGE . . . . . . . PPN 1100 max, volts
JULY 1, 1945 RCA VICTOR DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



3BP|'6\
HIGH-VACUUM CATHODE-RAY TUBE

{continued from preceding page)

GRID-No.1 {CONTROL ELECTRODE) VOLTAGE:

Negative Value. + « v v & v v + v & & 200 max. volts

Positive Value. . . . » « v v « « « 0 max. volts
PEAK VOLTAGE BETWEEN ANODE No.2 AND

ANY DEFLECTING ELECTRODE 550 max. volts

PEAK HEATER-CATHODE VOLTAGE

Heater negative with respect tocathode 125 max. volts

Heater positive with respect tocathode. 10 max. volts

Typical Operation:

Anode-No, 2 & Grid-No.2 Voltage® 1500 2000 . , . . volts
Anode No.1 Voltage for Focus )

at 75% of Grid-No.1 Voit—

age for Cutoff® ., 430 575 . . . . volts

Grid—No 1 Voit. for Visual Cutoff# -45 -60 . . . . volts
Max. Anode-No.1 Current Range* Between -50 and +10 pamp.
Defiection Sensitivity:

Ddpand DJ2 . . .. . .. ... 0,169 0.127 .. mlv dc

DJzand DJg . . v .. 00229 00172 00 mm/v de
‘Deflection Factor:®*’

Ddtand D2 . . . . .. .. .. 150 200 . . v dc/in.

DJgand DJg .. . . o L. L. 111 148 . . v dc/in,

. Brilliance and definition decrease with decreasing anode-No,2 voltage,
In general, anode-No.2 voltage should not be less than 1500 volts,

individual tubes may require between +20% and -30% of the values shown
with grid-No.1 voltages between zero and cutoff

# visual extinction of stationary focused spot. Supply shouldbe adjust—
able to * 50% of these values,
4 see curve for average values,

*%
Individual tubes may vary from these values by & 20%.

Spot Position:

The undeflected focused spot will fall within a 1b-mm square
centered at the geometric center of the tube face and having
one side parallel to the trace produced by DJjand DJp. Suit-
able test conditions are: anode-No.2 voltage, 1500 volts;
anode-No. | voltage, adjusted for focus; deflecting—electrode
resistors, | megohm each, connected to anode No.2; the tube
shielded from all extraneous fields. To avoid damage to the
tube, grid-No.l voltage should be near cutoffbefore applica~
tion of anode voltages.

Maximum Circuit Values:

Grid-No,1-Circuit Resistance , . . . . . 1.5 max. megohms
Impedance of Any Deflectnng—E]ectrode
Circuit at Heater-Supply Frequency 1.0 max.  megohm
Resistance in Any Deflecting-
Electrode Circuit4* 5,0 mex., megohms

A4 4 §s recommended that all deflecting-electrode-circuit resistances
be approximately equal.

JULY 1, 1945 RCA VICTOR DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3BPI-A
HIGH-VACUUM CATHODE-RAY TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

+
00
R
DC !
il__ N
R2
R3
<y
-
2000 V.
oc | Ra
HIGH-
VOLTAGE
AC Rs
SUPPLY CATHODE
VOLTAGE
INPUT
105 V. To
bC DEFLECTING
ELECTRODES
HEATER
SUPPLY
92CSs-6514
€1: 0.1 uf R#: 2-Megohm Potentiomet
€2: 1.0 pf RS: 1.5 aegohms neter
C3 C4 C5 C6: 0.05-uf Blocking R6: 0.5-Megohm Potent iometer
RL RZ: 2 Megohms Capacitors* ~ z; g?o Dga 15504:gmm| Potentiometer
Rz ua egohm Potent
R3: 5.5 Megohms R11 R12 R13 R1a: g Negogmgn fometer

*

When cathode is grnunded, capacitors should have high voltage rating;
when anode No. is grounded, they may have low voltage rating. For
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. In this service, it is preferable usuaHy
to remove deflecting-electrode resistors to minimize loadmg effect
on amplifier. In order to minimize spot defocusing, is essential
that anode No.2 be returned to a point in the ampllher system which
will give the lowest possible potential difference between anode No.2
and the deflecting electrodes.

The license extended to the purchaser of tubes appears in the License Wotice
accompanying them. Information contained herein is furnished without assuming

any obligations.

JULY 1, 1945 RCA VICTOR DIVISION DATA 2
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



3BPI-A
HIGH-VACUUM CATHODE-RAY TUBE

3”1 " ———>1_ scRreEN RADIUS
] 1 3" MIN.
3%
10”
PN
on”
/%
- i'/4”
—— S
MEDIUM SHELL
DIHEPTAL
12-PIN
BASE
92CM-6U0TRY
¢ OF BULB WiLL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTION FROM PERPENDICULAR
ERECTED AX, CENTER OF BOTTOM OF BASE
JuLy 1, 1945 RCA VICTOR DIVISION DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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3JPI
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECT{ON
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. [ SN ac or dc volts
Current. . . . . . . . . 0.6 ... ... amp
Direct Interelectrode Capacitances (Approx.}:
Grid No.1 to All Other Electrodes. . . . . 8 puf
Cathode to A1l Other Electrodes. . . . . . 8 uuf
DIL tO D2 v v v e e e e e e e 2.5 uuf]
DIz toDdg . . v . v o oo 2 puf
DJ1 to A1l Other Electrodes. . . . . . . . 8 uuf
DJy to A1l Other Electrodes. . . . . . . . 7 puf
DJ3 to All Other Electrodes. . . . . . .. 7 pupf
DJy to All Other Electrodes. . . . . . .. 8 wuf
Phosphor (For Curves, see front of this Section) . . .. Pl
Fluorescence and Phosphorescence . . . . . . . .« « . Green
Persistence of Phosphorescence . . . . . . . . .. Medium
Focusing Method. . . . . . . . . . . . . ... Electrostatic
Deflection Method. . . « . . . . . . o o . .. Electrostatic
Overall Length . . . . . . . . .« o v v o 10" + 1/4"
Greatest Diameter of Bulb. . . . . . . . . . .. 3"+ 1/16"
Minimum Useful Screen Diameter . . . . . . . . . .. 2—3/4"
Mounting Position. . . . . . . . . . . oL L0000
Cap. . . . . .0 .. Recessed Small Ball (JETEC No. J1—22)
Base . . . . Medium-Shell Diheptal 12-Pin (JETEC No.B12-37)
Basing Designation for BOTTOM VIEW . . . . . . . . . . 1449
Pin 1-Heater Pin 9-Anode No.2,
Pin 2-Cathode Grid No.2
Pin 3-Grid No.1 Pin 10-Deflecting
Pin 4 — Internal Electrode
Connection- DJo
Do Not Use Pin 11-Deflecting
Pin 5—Anode No.1 Electrode
Pin 7 -Deflecting DJ1
Electrode Pin 12-No
DJ3 Connection
Pin 8 —Deflecting Ern 14_1/&Iﬁgéngo 3

Electrode DJ4

DJ; and DJ, are nearer the screen
DJy and DJy are nearer the base

With DJg positive with respect to DJ2, the spot is deflected
toward pin 5. With DJ3 positive with respect toDJg, the spot
is deflected toward pin 2.

The plane through the tube axis and each of the following items
may vary from the trace produced by DJ1 and DJ2 by the following
angular tolerances measured about the tube axis: Pin 5, 100;
Cap (on same side of tube as pin 5), 10

The angle between DJ1 - DJ2'trace and BJ3 - DJg trace is 90° +3°,
AUG. 1, 1951

TUBE DEPARTMENT DATA 1
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3JPI
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

ANODE-No.3 VOLTAGE . . . . . « . . « . .. 4000 max. volts
ANODE-No. 22 VOLTAGE. . . . . . . « « .« « . 2000 max. volts
RATIO OF ANODE-No.3 VOLTAGE TO

ANODE-No.2 VOLTAGE . . . . 2.3:1 max.

ANODE-No.1 VOLTAGE . . . . . . . . . . . . 1000 max. volts
GRID-No.1 VOLTAGE:

Negative bias value, . . . . . . . . .. 200 max. volts

Positive bias value® . . . . . . . . . . : 0 max. volts

Positive peak value. . . . « . . « « . . 2 max. volts
PEAK VOLTAGE BETWEEN ANODE No.2

AND ANY DEFLECTING ELECTRODE . . . . 500 max. volts

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 125 max. volts

Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:
For any anode-No.3 voltage (Eby) between 2000* and 4000 volts
and any anode—No.2 voltage (Eby) between 1500%* and 2000 volts]
Anode-No.1 Voltage . . . . 20% to 34.5% of Ebp . . . volts
Grid-No.1 Voltaget . . . . 1.5% to 4.5% of Eb2 . . . volts
Anode-No.1 Current for any
Operating Condition . . -50 to +10 e pamp
Deflection Factors:

When Ebg =2 x Eb,

DJdy & DJp . .o 85 to 115 v dc/in./kv of Eb2

D3 &DJg . ..o 62.5t085 v dc/in./kv of Ebp
When Ebg = Eby

DIy &DJ2 « v v e h 681092 v dc/in./kv of Eb

DJ3&DJg . . . ... . 50t068 v dc/in./kv of Ebp
Spot Position. . . . . . . #

O Anode No.2 and grid No.2, which are connected together within tube,
and referred to herein as anode No.2.

® Atornear this rating, the effective resistance of the anode supply
should be adequate to limit the anode-No.2 input power to 6 watts,

* |t is recommended that anode-No.3 voltage benot less than 3000 volts

for high-speed transients.
** pecommended minimum value of anode-No.2 voltage.
# With heater voltage of 6.3 volts, anode-No.3 voltage of 3000 volts,
anode-No, 2 vol tage of 1500 volts, anode-No.1 voltageadjusted for focus,
grid-No.1 voltage adjusted to give spot that is just visible, each
deflecting electrode connected through i-megohm resistor to anode No.2,
and tube shielded from all extraneous fields, the undeflected focused
spot will fall within a 15-mm square centered at the geometric center
of the tube face and having one side paraliel to the trace produced by
DJg and DJjp.

1: See next page.
AUG. 1, 1951
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OSCILLOGRAPH TUBE

Examples of Use of Design Ranges:
For anode-No. 3

voltage of 2000 3000 4000 volts
and anode-No. 2
voltage of 2000 1500 2000 volts

Anode-No.1 Volt. 400 to 690 300to 515 400 to690 volts
Grid-No.1 Volt.t -30 to -90 22.5t0-67.5 -30 to-90 volts
Deflection Factors:
DJg & Ddyp. . . . 136 to 184 12710173 170to 230 .
DJ3 & DJy. . . . 100 to 136 94to 128 125to 170 [}

Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . . . . . 1.5 max., megohms
Resistance in Any .
Deflecting-Electrode Circuit . . . . 5.0 max. megchms

t For visual extinction of undeflected focused spot.
8 volts dc/in.

A jt is recommended that the deflecting-electrode~circuit resistances be
approximately equal.

OPERATING NOTES

The 3JP1 utilizes amedium—persistence screen having green
fluorescence and phosphorescence, The screen has high
visual efficiency and exceptionally good brightness contrast
between the scanned line and the background. Under con-
ditions of high ambient light, contrast may be maintained
by the use of a green filter, such as Wratten No.58.

For high-speed scanning, it is recommended that the anode-
No.3 (post~deflection accelerator) voltage be not less
than 3000 volts, but for low- and medium-speed scanning,
anode No.3 may be operated ata voltage as jow as 2000 volts.

Because of its medium persistence, the 3JP! is particulariy
useful where either medium-speed non-recurring phenomena
or medium— and high-speed recurring phenomena are to be
observed. The persistence is such that the 3JP| can be
operated with scanning frequencies as low as 20 cycles per
second without excessive flicker.

AUG. 1, 1951 TUBE DEPARTMENT DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



3JPI
OSCILLOGRAPH TUBE
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3J4P7
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 3JP7 is electrically and mechanically like the
3JP1 but utilizes a long-persistence, cascade {two—
layer) screen which exhibits bluish fluorescence of
short persistence and greenish-yellow phosphorescence
which persists for several minutes under conditions of
adequate excitation and low ambient light.

Because of its long persistence, the 3JP7 is particu—
larly useful where either low-speed non-recurring
phenomena or high-speed recurring phenomena are to be
observed.

The persistence is such that the 3JP7 without filter
can be operated with scanning frequencies as low as
30 cycles per second without excessive flicker. When
used with a yellow filter, such as Wratten No.15 (G),
the 3JP7 can be operated with much lower scanning
frequencies.

GENERAL DATA, MAXIMUM RATINGS, AND EQUIPMENT
DESIGN RANGES
for the 3JP7 are identical with those for the 3JP| except
that Spot Position is defined as follows:

With heater voltage of 6.3 volts, anode-No.3 voltage of
3000 volts, anode~No.2 voltage of 2000 volts, anode-No.1
voltage ad{usted for focus, grid-wNo.1 voltage adjusted to
give spot that is just visible, each deflecting electrode
connected through i1-megohm resistor to anode No,2, and
tube shielded from all extraneous fields, the undeflected
focused spot will .fall within a 12-mm square centered at
the ?eometric center of the tube face and having one side
parallel to the trace produced by DJy and DJs.

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
BUILDUP CHARACTER|STICS,
and PERSISTENCE CHARACTERISTICS of
the P7 Phosphor are shown at the
front of this Section.

AUG. 1, 1951 TUBE DEPARTMENT DATA
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3KPI
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
General: DATA
Heater, for Unipotential Cathode:
Voltage., . . . . .. . . 6.3 . ..... ac or dc volits
Current. . . . . . ... 0.6 . ... ... amp
Direct Interelectrode Capacitances [Approx.}:
Grid No.l to Al1 Other Electrodes. . 8 ... .. m
DiptoDJp . v v v v vl 2.5 puf
DIz toDJg v v v 0 v v v i v e e 2.5 ... wwf
DJ1 to All Other Electrodes, . . . . N 1118 §
Ddy to All Other Electrodes, . . . . 8 upf
DJ3 to Al Other Electrodes. 7 puf
DJz to All Other Electrodes. . . 8 ppf

Phosphor (For Curves, see front of {hi.s Sectioni No.1l

Fluorescence . . . . . . v . o o v v v v v o . Green
Persistence, . . . . v v v v v h v b e e e Med ium
Focusing Method. . . . . . . . . .. .. ... Electrostatic
Defiection Method., . . . . . . . . . ... .. Electrostatic
Overall tength ., . . . . . .. e e e e e 11-1/2" % 1/4"
Greatest Diameter of Bulb, . . . . . ... ... 3" t1/16"
Minimum Useful Screen Diameter . , . . . . . .. .. 2-3/4"
Mounting Position. . . . . . . . . v v v v v v v 0 .. Any
Base . . .. .. ... ... . . Medium-Shell Magnai 11-Pin
Basing Designation for BOTTOM VIEW . ., ., ., . . . . . . 1M
Pin 1 —Heater Pin 7~ Anode No.2,
Pin 2-Grid No.l Grid No.2
Pin 3 - Cathode Pin 8~Deflecting
Pin 4 - Anode No,1 Electrode
Pin 5-Deflecting DJ
Electrode Pin 9~ De%1ecting
DJ Electrode
Pin 6-—De?1ecting DJ
Electrode Pin 10~ Internal
Ddg Con.,
Do Not Use

Pin 11 - Heater

DJ, and DJ, are nearer the screen

DJ3 and DJ4 are nearer the base

With DJy positive with respect to DJp, the spot is de-
flected toward pin 4. With DJg positive with respect to
DJg, the spot is deflected towdrd pin 1.

The angle between the trace produced by DJ3 and 0J4 and
its intersection with the plane through the tube axis and
pin 1 does not exceed 10°.

The angle between the trace produced by DJ3 and DJy and
the trace produced by DJy and DJy is 90°+ 39,

<« Indicates a change.

SEPT. 15, 1949 TUBE DEPARTMENT DATA
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OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

ANODE-No.2® ., . e e e e e e . . . 2500 max., volts
ANODE-No.1 VOLTAGE . . . . . . - . . ... 1000 max. volts
GRID-No.1 VOLTAGE:

Negative bias value . . . . . . . . .. 200 max. volts

Positive bias value . . . . . . . .. 0 max. volts

Positive peak value . . e e e 2 max. volts
PEAK VOLTAGE BETWEEN ANODE No. 2

AND ANY DEFLECTING ELECTRODE . . 500 max. volts

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 125 max. volts

Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:

For any anode-No.2 voltage (Ebz) between
recommended minimum® and 2500 volts

Anode-No.l Voltage . . . 16% to 30% of Eby .. . volts
Max. Grid-No.l Voltage-

for Visual Cutoff 4.5% of Ebp . . . volts
Max. Anode-No.1

Current Range . . -15 to +10 .. . pamp)
Deflection Factors:

DJ1 &DJ2 . . . . ... 50 to 68 v dc/in./kv of Eby

DJ3 &DJg . . . . . .. 38 to 52 v dc/in./kv of Eby
Spot Position . . . . . . #

Examples of Use of Design Ranges:

For anode-No.2 voltage of 1000 2000 . .+ . volts
Anode-No.l Voltage . . . 160 -300 | 320-60C . . . volts
Max. Grid-No.l Voltage

for Visual Cutoff —-45 -90 . . . volts
Deflection Factors:

DJp &DJ2 . . oo 50- 68 | 100-136 volts dc/in.

DJ3 &DJg . . . . . .. 38- 52 76 - 104 volts dc/in.
Maximum Circuit values:

Grid-No.1-Circuit Resistance . . . 1.5 max. megohms
Resistance in Any Ceflecting- E]ectroce
Circuit®. ., . . . 5.0 max. megohms|

Anode No.2 and grid Ko.2,whichare connected together within the tubde,
are referred to herein as anode No.2. The product of anode~No.2 volt-
age and average anode~No.2 current should be limited to 6 watts.

8rilliance anddefinition decrease with decreasing anode~No.2 voltage.

Recommended minimum for the 3KPl in general service is 1000 volts but
a value as low as 500 volts maybe used under conditions of low-veloc-
ity deftection and low ambient-light levels.

# The center of the undeflected, focused spot will fall within a circle
having 7.5-mm radius concentrlc with the center of the tube face.

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

» Indicates a change

SEPT. 15, 1949 TUBE DEPARTMENT DATA
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TYPICAL OSCILLOGRAPH CIRCUIT

<y

2500 V.
C

HIGH-
VOLTAGE
C

W

SUPPLY { CATHODE

VOLTAGE
INPUT
TO
DEFLECTING
ELECTRODES

130v. | Rg ¢ GRID
bC N2l

BOTTOM
VIEW

HEATER
SUPPLY

92CS-6690R!

C1: 0.1 uf R4 : 2-Megohm Potentiometer

C2: 1.0 pf R5: 1.0 Megohm

€3 C4 C5 C6: 0.05—uf Blocking R6: 0.5-Megohm Potentiometer
Capacitors* R7 R8: Dual S-Megohm Potent iometer

Ri R2: 2 Megohms R9 R10: Dual 5-Megohm Potentiometer

R3 : & Megohms R11 R12 R13 Riy: 2 Megohms

*when cathode Is grounded, capacitors should have hi?h voltage rating;
when anode No.2 is grounded, they may have low voltage rating. For
dc amplifier service, deflecting electrodes should be conmnected di-
rect to amplifier output, 1In this service, it is preferable wusually
to remove deflecting—electrode resistors to minimize loading effect
on amplitier. in order to minimize spot defocusing, [t is essential
that anode No.2 be returnet to a point in the amplifier system which
will give the lowest possible potential difference between anode No.2
and the deflecting electrodes.

Devices and arrangements shown or described herein may
use patents of RCA or others. information contained
herein is furnished without responsidbility by RCA for

its use and without prejudice to RCA'S patent rights.

SEPT. 15, 1949 TUBE DEPARTMENT CE-6690R1
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3KP4 {J.Q
KINESCOPE .

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General :
Heater, for Unipotential Cathode: -
Voltage. . . . » « v« . 6.3 ... .. ac or dc volts
Current. . . . . . . .. 0.6 .+ .00 amp
Direct Interelectrode Capacitances (Approx.):
Grid No.l to All Other Electrodes. . . . 8 ... puuf
Cathode to A1l Other Electrodes. . . . . 5 L. uuf
DL tO DUp v v v e e e e e 2.5 ... puf
DJ3tODJ4... ........... L. 2.5 .../.l,u.f
Dy to Alt Other Electrodes. . . . . . . 11 .0 puf
Dy to All Other Electrodes. . . . . . . 8 ... f
DJg to A1l Other Electrodes. . . . . .. 7 .. puf
Dy to Al Other Electrodes. . . . . . . 8 ... puf
Phosphor (For Curves, see front of this Section) . . . No.4
Fluorescence and Phosphorescence . . . . . . . . . . White
Persistence of Phosphorescence . . . . . . . . . . Med i um
Focusing Method. . . . . . . . . . ... ... Electrostatic
Deflection Method. . . . . . . . . ... ... Electrostatic
Overall Length . . . . . . . . . ... ... 11-1/2" + 1/4"
Greatest Diameter of Bulb. . . . . . . . . . .. 3" 3 1/16"
Minimum Useful Screen Diameter . . . . . . . . . .. 2-3/4"
Raster Size (Approx.}. . . .« . . . . . .. . 1-7/8" x 2-1/2"
Mounting Position. . . « v & o v v v v v v v v e Any
Base . . . .. ... ... .. Medium-Shell Magnal 11-Pin
Basing Designation for BOTTOM VIEW . . . . . . . . . . 1M
Pin 1-Heater Pin 7- Anode No.2,
, . Grid No.2
Pin 2-Grid No.1 Pin 8-Deflecting
Pin 3 - Cathode Electrode
. B DJ2
Pin 4 - Anode No.1 Pin 9-Deflecting
Pin 5—Deflecting Electrode
Electrode DJ1
DJ3 Pin 10~ Internal
Pin 6 - Deflecting Connection—
Etectrode Do Not Use
Dy Pin 11 -Heater

DJI and DJ2 are nearer the screen

DJ and DJ are nearer the base
With DJg positive W|th respect to DJp, the spot is deflected
towardp|n4 With DJ3 positive with respect to DJ4, the spot
is deflected toward pin 1.

The angle between the trace produced by DJ3 and DJ4 and its

intersection with the plane through the tube axis.and pin 1
does not exceed 10°.

The angle between the trace produced by DJ3 and DJ4 and the
trace produced by DJ1 and DJp is 90° 1 3°,

NOV. 15, 1948 TUBE DEPARTMENT TENTATIVE DATA L
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KINESCOPE

Maximum Ratings, Design-~Center Values:

ANODE-No.2 VOLTAGE®. . . . . . . . . . .. 2500 max. volts
ANODE-No.1 VOLTAGE . . . . . . . . . . . . 1000 max. volts
GRID-No.1 (CONTROL ELECTRODE} VOLTAGE:
Negative bias value. . . . . . . . . . . 200 max. volts
Positive bias value. . . . . . . . . .. 0 max. volts
Positive peak value. . . . . . .+ « . . . 2 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2
AND ANY DEFLECTING ELECTRODE. . . 500 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode: 125 max. volts
Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:
For any anode-No.z voltage (Eb,) between 1500" and 2500 volts

Anode~No.1 Voltage
for Focus® 16% to 30% of Eby . . . volts
Grid-No.1 Voltage for
Visua) Cutoff 1.9% to 4.5% of Epy | | yolts

Anode-No.1 Current for Any

Operating Condition ~15 to +10 . W . pamp
Deflection Factors:
DJ1 & DJoe v v v v v . 50 to 68 v dc/in./kv of Ebj
DJ3 & DJge « v v v s 38 to 52 v dc/in./kv of Epj
Spot Positions . . . . . . @

Examples of Use of Design Ranges:

For anode-No.2 voltage of 2000 volts
Anode-No.1 Voltage® . . . . ... . 320 to 600 . . . volts
Grid-No.1 Voltage for Visual Cutoff -38 to -90 . . . volts
Deflection Factors:

DI &DJoe v v v v v o v e e e 100 to 136 volts dc/in.
DIz &0J4. v v v v v v e e 76 to 104 volts dc/in.
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms
Resistance in Any Deflecting
Electrode Circuit®. . . . . . . 5 max. megohms

Minimum Circuit Values:

When the output capacitor ot the power supply is capable of
storingmore than 250 microcoulombs, and when the inherent reg-
ulation of the power supply permits the instantaneous short-|
circuit current to exceed 1 ampere, the effective resistance
incircuit between indicated electrode and the output capacitor
should be as follows:

Grid-No.1~Circuit Resistance . . . . . . . 220 min., ohms
Anode~No.1-Circuit Resistance. . . . . . . 1100 min. ohms
Anode-No.2-Circuit Resistance. . . . . . . 3000 min. ohms

* .
'L lD'GLO‘ See next page.

NOV. 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 1
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KINESCOPE

The resistors should be capable of withstanding the applied
voltage.

® Anode o.2 and grid No.2 which are connected together within tube are
referred to herein as anode No.2.

* Brilliance and definition decrease with decreasing anode—No. 2 voltage,

With the combined grid-No. 1-bias voltage and video-signal voltage adjusted
forahighlight brightnessof 2 foot-tamberts on a 1~7/8"x2-1/2" picture
area.

With 1500 volts on anode 0.2, grid-No.1 bias adjusted so that spot is
just visible, and no deflection, the center of the spot will fall with~
inacircle having 7.5-mm radius concentric with the center of the tube
face.

P it is recommended that the deflecting-electrode—circuit resistances be
approximately equal.

&

OUTLINE DIMENSIONS for Type 3KP4
are the same as those shown for Type 3KP1

NOV. 15, 1948 TUBE DEPARTMENT TENTATIVE DATA 2
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AVERAGE CHARACTERISTICS
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ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 3KP11 is the same as the 3KP1 except that it has
a phosphor of the short-persistence, blue—t)uorescence
type designated P11, The blue radiation of the P11
screen is highly actinic and has sufficiently short
persistence to permit use of the 3KP11 in al) moving-
film photographic applications without blurring except
in those where film moves at a high speed. The 3KPl11
is also quite satisfactory for visual observation of
phenomena because its phosphor has unusually high
brightness for a blue screen,

In general, operation of the 3KP11 at an anode-No.2
voltage less than 1500 volts is not recommended.

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC
and the PERSISTENCE CHARACTERISTIC of
the P11 Phosphor are shownat the
front of this Section

'

The curve showing MAXIMUM ANODE-No.2 CURRENT
REQUIREMENTS FROM FOWER SUPPLY for Type
3KP1 also applies to the 3KP11

SEPT. 15, 1949 TUBE DEPARTMENT DATA
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AVERAGE CHARACTERISTICS
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ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . + . v . . 6.3 i e ac or dc volts
Current. . . . . . . .. 0.6 v v v i i e e e e e amp
Direct Interelectrode Capacitances (Approx.):
Cathode to All Other Electrodes. . . . . . 2.2
Grid No.1 to All Other Electrodes. . . . . 10.3 st
DigtoDdp s v v v v v v s e 1.3 upf
DUgto Ddy « v v v v v v 1.2 ppf
0J7 to A]? Other Electrodes Except DJ2 .. 4.4 oni
DJ7 to Al] Other Electrodes Except DJY . . 5.6 it
DJ7 to All Other Electrodes Except Dy . . 5.0 upf
DJ7 to All Other Electrodes Except DJz . . 4.5 uuf
Phosphor (For Curves, see front of this”Section) . . . . No.1

Fluorescence - « + v v v v v e v v v e e e e e . Green

Persistence. . . . . . . v . v v v it v e . Medium
Focusing Method. . . . . . . . . . ... ... Electrostatic
Deflection Method. « « « . v v o & & o o . .. Electrostatic
Overall Length . . . . . . . . ... ... S . B" 2 1/4"
Greatest Diameter of Bulb. . . . . . .. . ... 3"t 1/16"
Minimum Usefu)l Screen Diameter . . . . . . . . . oo . 2=3/4n
Mounting Position. . . . « . . v v v i i e e Any
Base . . . . . .. ... .. . . Small-Shell Duodecal 12-Pin

Basing Designation for Bottom View . . . . . . . ... 12F

Pin 1-Heater Pin 7-Deflecting

Pin 2-Grid No.1 Electrode

Pin 3- Anode No.1
Pin 4-Deflecting
Electrode

DJ
Pin 8-De}]ecting
Electrode DU,
DJ Pin 9 — Anode No.2,
Pin 5~De?1ecting

Grid No.2
Electrode Pin 10.- No
DJy Connection
Pin 6 -No Pin 11 - Cathode
Connection Pin 12 -Heater

DJ, and DJ, are nearer the screen
D.I3 and DJ/I are nearer the base

With DJq positive with respect to DJ,, the spot isdeflected
toward pin 4. With DJ3 positive wi%h respect to DJy, the
spot is deflected toward pin 1.

The plane through the tube axis and pin 4 may vary from
the trace produced by DJq and DJ, by an angular tolerance
(measured about the tube axis) of 100.

Maximum Ratings, Design-Center Values:

ANODE-No.2® VOLTAGE# . . . . . . . . . .. . 2500 max. volts

®  Anode No.2 and grid No.2 which are connected together within tube, are

referred to herein as anode No.2.

# Tne product of anode-No. 2 voltage and average anode-No.2 current should
be limited to 6 watts.

JULY 3, 1950 TUBE DEPARTMENT TENTATIVE DATA
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ANODE-No.1 VOLTAGE « .« v v & o o ¢ ¢ o o 1000 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . « « « « .+ « 200 max. volts
Positive bitas value, . . . . - « « « « « 0 max. volts
Positive peak value. . . . - « « + « o - 2 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND
ANY DEFLECTING ELECTRODE. . . 500 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:

Por any anode~¥0.2 voitage "b2) between -
recommended minimum’ and 2500 valtssJ

Anode-No.1 Voltage . . . 20% to 35% of Ebp . . . . . volt
Max. Grid-No.1 Voltage
for Visual Cutoff . 6.3%3 of Eby . . . .. volts|
Anode-No.1 Cur, for any
Operating Condition. . -15 to +10 . . microamperes
Deflection Factors:
Dy &DJy -+ o v o . 115 to 145 vdc/in./kv of Eby
DJ3 &Ddg oo e 110 to 140 vdc/in./kv of Eby
Examples of Use of Design Ranges:
For anode-No.z2 voltage of 1000 2000 volts
Anode-No.1 Voltage . . . 200-350 400-700 volts
Max. Grid-No.1l Voltage
for Visual Cutoff . 63 -126 volts
Deflection Factors:
Dy & Dy oo v o 115-145 230-200 volts dc/in.
DJ3 &DJg v oo 110-140 220-280 volts dc/in.
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . « . . « 1.5 max. megohms
Resistance in Any Deflecting—
Electrode Circuit® . . . . . 5.0 max. megohms

gritliance and definition decrease with decreasin? anode-No. 2 voltage.
Recommended minimum for the 3MPi in general service is 1000 volts but
a value aslow as 50¢ volts may be used under conditions of Jow-veloc-
ity deflection and low ambient-light levels.

O |t is recommended that the deflecting-el ectrode~circuit resistancesbe
approximately equal.
JULY 3, 19850 TUBE DEPARTMENT TENTATIVE DATA
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ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTICN
- DATA
General:
Heater, fcr Unipotential Cathode:
Voltage. . « . . . . . . 6.3 . ... .. ac or dc volts
Current. « . . . o v . . 0.6 . v v v v v e amp
Direct Interelectrode Capacitances {Approx.}:
. Grid No.1 to All Other Electrodes. . . . . 8 oooopuf
Ui toDd2 v v v 0 v v v v v e s e 2 i
DUz toDdg o v v v v v v v e 2 .ouuf
DJ1 to A1l Other Electrodes. . . . . . . . 11 frmi
DJp to All Other Electrodes. . . . . . . . 8 T
DJ3 to All Other Electrodes. . . . . . . . 7 o uuf
Dz to All Other Electrodes. . . . . . . . 8 .. f
_ ’hosphor (For Curves, see front of this Section) . . . . No.1
FIUOTESCENCE v v v v v v v et e e e e e e e e e Green
Persistence. . « . v v v 4 v 0t e i e e e e e e Med i um
Focusing Method. . . . . . . v v v v v v v .. Electrostatic
Deflection Method. . . . . v . v . o ¢ v o v Electrostatic
Overall Length . . . . . . . . . .. . .. 9-1/8" = 1/4"
Greatest Diameter of Bulb, . . . . . . . . . .. 3" ¢ 1/16"
Minimum Useful Screen Diameter . . . . . . . . . . . 2-3/4"
Mounting Position. . + 4 ¢ v v v v v v v v v o o 0 o 4 Any
Base « v v v v h e e e . Small-Shell Duodecal 12-Pin
Basing Designation for BOTTOM VIEW . . . . « . . . . . 12F
Pin 1-Heater Pin 8- Anode No.2,
Pin 2-Grid No.1 Grid No.2
Pin 3-Cathode Pin 9-Deflecting
Pin 4 - Anode No. 1 Electrode
Pin 5- Internal DJp
Connect jan— © Pin 10 - Deflecting
. Do Not Use Electrode
Pin 6 - Deflecting 1
T Electrode .
D3 Pin 11- Interna]_
Pia 7~ Deflecting Connection—
Electrode Do Not Use
DJg Pin 12-Heater

DJy and DJ, are nearer the screen
~ DJg and DJy are nearer the base

With 2y pasitive with respect to D2, the spot is deflected
towardpint, With DJ3 positive with respect to DJ4, the spot
is deflected toward pin 1.

The ang}e between the trace produced by DJg and D4 and it
interseciion with the plane through the tube axisandpin No. 1|
«y does not exceed 10°,

Thgoaﬂge between D1 - Dup trace and DJ3 - DUg trace is 90°
t 3%, : '

MAY 20, 149 TUBE DEPARTMENT TENTATIVE DATA
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Maximum Ratings,. Design-Center Values:

ANODE-No. 2® VOLTAGE® . . . . . . . « . . . 2500 max. volts
ANODE-No.L VOLTAGE . « v « v & v v v v v 1000 max. volts
GRID~No.1 VOLTAGE: #

Negative bias value. « « « o % v o o v & 200 max. volts

Positive bias value. « « « « v « i o« & 0 max. volts

Positive peak value. « .« « . « « « « 2 max. volte
PEAK VOLTAGE BETWEEN ANODE No.2 AND

ANY DEFLECTING ELECTRODE. . 500 max. volts

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 125 max. volts

Heater positive with respect to cathoce. 125 max. volts
Equipment Design Ranges:

For any ancde-No.2 voltage (Ep,) between 500* and 2500 volts]
Anode-No. 1 Voltage . 16.5% to 31% of Eby volts
Maximum Grid-No.1Volt—

age forVisual Cutoff . 6.75% of Eby . v .. velts

Anode-No. 1 Cur. for any
Operating Condition. .
Deflection Factors:

-15 to 410 . microamperes

DJy & DJo. . 73 t0 99 v dc/in./kv of Epp
DJ3 & DJg. 52 to 70 v dc/ir./kv of Ebp
A

Spot Position. . . . . .

Examples of Use of Design Ranges:

For anode-No.2 voltage of 1000 2000 volts
Anode~No. 1 Voltage . 165~310 330 —620 volts
Maximum Grid-No.1 Volt-

age for Visual Cutoff . -87.5 -135 volts
Deflection Factors:

DJ1 &DJ2. v v v v v 73-99 146 - 198  volts dc/in

DJ3 & DJg. . 52-70 104 - 140  velts de/iny—
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . 1.5 max. megohms

Resistance ir Any Deflecting—

Electrode Circuit®. . . 5.0 max. megohis

® anode No.2 and grid No.2 which are connected together witkin tubeare

4 referred to herein as anode Ko.2. —~
The product of anode-No.2 voltage, and average anode—No.2 crrent should
be 1imited to 6 watts. .

* Brilliance and definition decrease with decreasing anode-No.2 9ltage.
A value as low as 500 volts is recommended only for Tow-veloity de—
flection and low ambient light levels.

& The center of the undeflected, focysed spot will fall withi a circle
having 7.5-mm radius concentric with the center of the tup face.

o

It is recommended that the deflecting—electrode-circult resstances be
approximately equal. [~
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TYPICAL OSCILLOGRAPH CIRCUIT

+
95V. | R
C I
R2
R3
<
840V.
oc | Ra
HIGH-
VOLTAGE
AC Rs
SUPPLY CATHODE
VOLTAGE
INPUT
85V. TO
oC OEFLECTING
ELECTRODES
BOTTOM
VIEW
HEATER
SUPPLY
92Cs-6777
C1: 0,2 uf R¥: 1.0-Megohm Potentiometer
C2: 1.0 ut R5: 0.5 Megohm, 0.5 Watt
C3 C4 C5 C6: 0.05-unt elocking R6: 0.35 Megohm, 0,5 watt
Capacitors R7 R8: Dual S5-Megohm Potentiometer
R1 R2: 2.5 Megohms, 0.5 watt R9 Ri0: Dual 5-Megowm Potentiometer
R3: 2.5 Megohms, 1 watt R11 R12 R13 Riu#: 2 Mcgohms, 0.5 watt

* When cathode is grounded, capacitors should have high voltage rating;
when anode No,2 is grounded, they may nave low voltage rating, For dc
amplifier service, deflecting electrodes shoutd be connected direct to
amplifier output, In this service, it is preferable usuvally to remove
defiecting-electrode resistors to minimize loading effect onampiifier.
In order to minimize spot defocusing, it is essential that anode No.2
be returned toapoint in the amplifier system whnich will give the low-
est possible potential difference between anode No.2 and the deflecting
electrodes.

pevices and arrangements shown or descriped herein may
use patents of RCA or others. Information contained
herein is furnished without respensibility by RCA for
its use and without prejudice to RCA's patent rights.
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POST~DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

DATA
General:
Heater, for Unipotential Cathode:

Direct Interelectrode Capacitances (Approx )

Overall Length . . . .+ .« s . .
Greatest Diameter of Bulb . . . . .
Minimum Useful Screen Diameter

Bulb v v v i i e e e e e .
Weight (Approx.) .« + v & « v v « & .

o s s e s = o« e
P

BOTTOM VIEW
Pin 1 —Heater Pin 9-Ultor
Pin 2 ~Cathode {(Grid No.2,
Pin 3-Grid No.1 Grid No.4)
Pin 4 —No Con— Pin 10-Deflecting
nection— Electrode DJ,
Do Not Use ® pin 11-Deflecting

Pin 5=Grid No.3
Pin 7-Deflecting
Electrode DJ

Etectrode DJq
Pin 12 - No. Conn.
Pin 14 — Heater

Pin 8~Deflecting © Cap=- Post-Ultor
Electrode DJy . {Grid No.5,
Collector)

DJ, and DJ, are nearer the screen
DJ3 and DJ are nearer the base

With DJg pos1t|ve with respect to DJZ, the spot is de-
flected toward pin 5. With DJ3 posxtwe with respect to
DJ4, the spot is deflected toward pin 2.

The plane through the tube axis and each of the following

items may vary from the trace produced by DJl and DJZ by

Voltage « « « « + « ¢+ » o 6.3 . . . . . . ac or dc volts
Current . . . . ... .. 0.6 . [T - 1]

Grid No.1 to All Other Electrodes . . . . 8 « o o o puuf
Cathode to All Other Electrodes . . . . . 5 . o upuf
DJ1t0DJ2-.-. ....... ...-2.5 -.;L,u,f
DI3toDJd v v v v v v v v a0 v ot v 1.3 .. cuuf
DJ1 to All Other F_Iectrodes C e e e e 9 . puf
DJ2 to All Other Electrodes . . . « . . . 9 ..o opuf
DJ3 to All Other Electrodes . . . « « + . 5 o 0o« puf
DJs to All Other Electrodes . « « « o « & 6 o o . . puf
Faceplate, Flat . . . v « v ¢ ¢ o & ¢ « o & .. Clear Glass
Phosphor {For Curves, see front of this Section}. . . . . Pl
Fluorescence and Phosphorescence e e s e s s Green
Persistence of Phosphorescence . P s e« . Medium
Focusing Method « + + « + & & s & ¢« « o .0 o Electrostatic
Deflection Method + « « & & « v o & .

16~3/4" ¢ 3/8"
5+1/4" & 3/32"
... 4-9/16"
PN | ¥
« o 2-1/2-1bs
Mounting Position « « « « v &, . . . . s s e e o Any
Cap « + = « + « » « « . Recessed SmaH BaH {JETEC No.J1-22)
Base . ... Medmm-SheH Diheptal 12-Pin {JETEC No.B12-37)

i
. . Electrostatic

JUNE 1, 1953 TUSE DEPARTMENT TENTATIVE DATA
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the following anguliar tolerances (measured about the tube
axis): Pin 5, 10Y; side terminal (on same side of tube as
pin 5), 10°. Angle between DJy - DJ, trace and DJ3 - Dy
trace is 90° £ 1.5°,

Maximum Ratings, Design-Center Values:

POST~ULTOR® VOLTAGE + « & « « & « « & & « 6000 max. volts
ULTOR® VOLTAGE '« « 4 o o o o « o s o + o 2600 max. volts
RATIO OF POST-ULTOR VOLTAGE

TO ULTOR VOLTAGE . « . . 2.3:1 max.
GRID=N0.3 VOLTAGE « o « ¢ o o o ¢ o » & o 1000 max. volts
GRID-No.1 VOLTAGE:

Negative bias value . v + « « « « ¢ o« & 200 max, volts
Positive bias value®. + . v v 4 4 ¢ . & 0 max. volts
Positive peak value « « . « « & ¢ « o & 2 max, volts

PEAK VOLTAGE BETWEEN ULTOR AND
ANY DEFLECTING ELECTRODE . . . . 500 max. volts

PEAK HEATER-CATHODE VOLTAGE: .
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:

For any post-ultor voltage (Ecy) between 2000* and 6ooo volis

and any ultor voltage (E"‘d) etween 1500** and 2600 volts

Grid-No.3 Voltage for Focus . . 20%to34.5%0fEc, . . . volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected :
Focused Spot . + « + « + + 2.6%t04.350fEcy « . + vOlts
Grid-No.3 Current for Any
Operating Condition . . « « . -15 to +10 v+ pamp|
Deflection Factors:#
When EC5-2 x B¢

DJy & DJ2 W e e e s e e e s . 26.5%t036 v dc/in./kvof Ecy
DJ3 &DJg « v v o oo v o s« 18t024 v dc/in./kvof Ecy

When Ec5 - Ec4

Ddg 802 « « v e v o o o« w 21,5t029 v dc/in./kvof Ecy
DI3 404« v v v v v v oo o 14510195V de/in./kvof Ecy
Spot“Position ##

Examples of Use of Design Ranges:
For post-ultor

voltage of 2000 3000 4000 volts
and ultor
voltage of 2000 . 1500 2000 volts
Grid-No.3 Volt.
for Focus 400 t0 690 300 to515 400 to 690 volts

Grid-No.1 Volt.®  -52to-87 -39to—65 -52to-87 volts

0,8,0,% ** £ #,0; see next page.
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Deflection Factors:#
DJq & DJ2 431058 40to5 53to72 v dc/in.
DJ3 & DJg 29to39 27to36 36to48 v dc/in.

Maximum Circuit Yatues:

Grid-No.1-Circuit Resistance . . . . . . . 1.5-max. megohms
Resistance in Any Deflecting-—
Electrode Circuit®™ . . . . 5.0 max. megohms

® The *post-ultor” In a cathode-ray tube Is the electrode to which i
applied a dc voltage higher than the ultor voltage for accelerating
the electrons in the beam after its deflection. (n the 5AB-types, the
post—deflection acceleration function and the collector function are
bg‘:th performed by grid No.5 which is convenliently referred to as "post-]
uitor®,

The ¥ultor® in a cathode-ray tube js the electrode to which is applied
the highest dc voltage for accelerating the electrons in the beam
prior to its deflection, " In the 5AB-types, the ultor function is per-—
formed b{ grid No.4s Since grid No.u and grid #c.2 are connected to—
gether within the SAB-types, they are collectively referred to simply
as *ultor® for convenience in presenting data and curves.

At or near this rating1, the effective resistance of the ultor supply
should be adequate to limit the ultor input power to ¢ watts.

It is recommended that the post-ultor voltage be not less than 3000
volts for high-speed scanning.

Recommended minimum value of ultor voltage.

# The deflecting electrodes DJy and DJjy are designed to have extra~nigh

deflectjon sensitivity and consequen l{ produce less than full-screen
deflection. With post—deflection acceleration, the length of deflec—
tion may be limited to & inches; without post-deflection acceleration,
deflection to full screen diameter will ordinarily be obtained. These
electrodes are, therefore, more suitable for the signal voltage than]
for the time-base voltage,

## with heater voltage of 6.3 volts, post-yltor voltage of 4000 volts,

ultor voltage of 2000 volts, grid-No.3 voltage adjusted to %ive focus,|
Srld-—ua.x voltage adjusted to give spot that is just visible, each
eflecting electrode connected through a i1-megohm resistor to ultor,)
and tube Shielded from all ‘extraneous fields, the center of the un-
deflected, focused spot will fall within a circle having a 12,5-mny

radius concentric with the center of the tube face.
For visua) cutoff of undeflected focused spot.

® |t is recommended that the deflecting-electrode-circuit resistances
be approximately equal.

JUNE 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 2
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TYPICAL OSCILLOGRAPH CIRCUIT

POST-
F{TOR -
T ™ Rg Rg Rio Ryl
-=C3 < L. < !
2000V. €3 $ : 4 H
- ] oc 3R 2 3 i
R o3 o3
o > >
100.V. _;L
HIGH- | B¢ <
e » Ris
SUPPLY DJ
3 Gy o'
2000 V. o %;z
[+ p: Cs W
< " OJ3
S -0
6"
— Rs ¢ - " DJs
7
LI <
" VOLTAGE
4 INPUT
Re < TO
DEFLECTING
ELECTRODES
105 V. <
" . 'Re ¢ -
oc 73 GRID_MODU-
= Rig LATION INPUT

VAW ¥ 0

Ci: 0.1 uf, 2500 VOlts R5: 2=Megohm Potent iometer
€2: 1.0 pf, 200 volts R6: 1.5 Megohms, 0.5 watt
C3: 0.1 mf, 2500 valts R7: 0.5-Megohm Potentiometer
Ch ¢S C6 C7: 0,05-uf, R8 R9: 5-Megohm Potentiometer

Blocking Capacitors R10 Ri1: Dual 5-Megohm Potentiometer|
C8: 0.0001 uf, 2500 Volts R12 R13 R14 R15: 2 Megohms, 0.5 watt
R1: 50 Megonms (Five 10-Weg- R16: 0.5 Megohm, 0.5 watt

ohm, 1-Watt Resistors R17: Not less than 2000 ohms per

In Series) volt of positive signal

R2 R3: 2 Megohms, 0.5 watt R18: 5 Megohms, 0.5 watt

RY4: 5.5 Megohms, 2 watts

I when cathode is grounded, capacitors should have high voltage rat | ng|
2500 volts); when ultor is grounded, they may have Tow voltage rat ing
200 volts), For dc amplifier service, déflecting electrodes should be
connected direct to amplifier output. In this service, it is preferablel
usually to remove deflecting-electrode resistors to minimize Joading
effect on amplifier. i1n order to minimize spot defocusing, it is essen=
tial that ultor be returped to a point in the amplifier system which
will give the lowest possible potential difference betweenultorand the
deflecting electrodes.

pevices and arrangements shown or described herein may
use patents of RCA or others. information contalined
herein is furnished without responsibility by RCA for
its use and without prejudice to RCA*s patent rights.
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TYPICAL CHARACTERISTICS
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POST-~ULTOR (GRID N2 5 & COLLECTOR) VOLTS
GREATER THAN ULTOR(GRIDS N22 & N24)
VOLTS

GRID-N®| VOLTS=0
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5ABP7
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTAT!C FOCUS ELECTROSTATIC DEFLECTION

The 5ABP7 is the same as the S5ABP1, except that it uti-
lizes a long—persistence, cascade (two-layer) screen which
exhibits bluish fluorescence of short persistence and
greenish-yellow phosphorescence which persists for several
minutes under conditions of adequate excitation and low
ambient 1ight.

Because of its long persistence, the 5ABP7 is particularly
useful where either low—speed non-recurring phenomena or
high-speed recurring phenomenaare tobe observed. Further—
more, twoor more phenomena can be observed simultaneously
on the screen by means of a suitable switching arrange-
ment.

The persistence is such that the S5ABP7 without filter can
be operated with scanning frequencies as low as 30 cycles
per second without excessive flicker.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
as well as PERSISTENCE CURVES of BUILDUP and DECAY
of the P7 PHOSPHOR are shown at the front
of this Section.

JUNE 1, 1953 TUBE DEPARTMENT DATA
RADIO C OF AMERICA, NEW JERSEY
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S5ABPI|
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTAT!IC FOCUS ELECTROSTATIC DEFLECTION

The 5ABP11 is the same as the S5ABP1, except that it uti-
lizes a short persistence screen which exhibits blue
fluorescence and phosphorescence. The blue radiation of
its fluorescent screen is highly actinic and has suf-
ficiently short persistence to permit use of the 5ABP11
in all photographic applications without blurring except
in those where film moves at a high speed.

The BABP11 is also quite satisfactory for visual obser—
vation of phenomena because it utilizes an improved phos—
phor having unusally high brightness for a blue screen.
The brightness of the P11 screen is about one-half that
of the P1 screen under the same conditions of excitation.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
and the PERSISTENCE CHARACTERISTIC of
the P11 PHOSPHOR are shown at the
front ot this Section.

JUNE 1, 1953 TUBE DEPARTMENT
RADIO OF AMERICA, NEW JERSEY
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5BPI-A
HIGH-VACUUM CATHODE-RAY TUBE

Supersedes Type 5BP1

General :

Heater, for Unipotential Cathode:
Voltage. . . . ... .. 6.3:z10%. ... ac or dc volts
Current. . . . . . s. 06 oL .o« . . amp.

Direct lnterelectrode Capacitances {Approx.):

Grid No.1 to Alt Other Electrodes 8.0 . upf
DJ1 tO‘DJZ A e e e e e a . e e . 1.3 wuf
DI3toDdg v v v v v v v Lo e e 1.2 upf
DJ] to All Other Electrodes. . . . . . . 9.5 upf
DJz to A1l Other Electrodes. . . . . 12.0 upf
DJ7 to All Other Eiectrodes except DJ2 . 8.0 upf
DJ? to All Other Electrodes except DJ1 . 7.5 nj
DJ3 to A1l Other Electrodes except DJ4 . 10.0° upf
DJ4 to Al Other Etectrodes except DJ3 7.5 upf
Phosphor {For Curves, see front of this Section} . No.1l
Fluorescence . . . . . . . e e e e e e e e e Green
Persistence. . . . . . . . .. oL 0 0. + .+ . Medium
Focusing Method. . . . . .. . . . . .. .. Electrostatic
Deflection Method. . . . . . . .. . . . . .. Electrostatic
Overall Length . . . . . . ... .. .... 16-3/4" + 3/8"
Greatest Diameter of Buib. . . . . . . . .. 5-1/4" : ;gg.,
Minimum Useful Screen Diameter . . . . . . . .. .. 4-1/2"
Mounting Position. . . . . . . . . . . 0. ... Any
Base . . .. .. .. ... . . . Medium.Shell Magnal 11~Pin
Basing Designation for BOTTOM VIEW . . . . . . . .. 1IN
Pin 1~ Heater Pin 7- Anode No. 2,
Pin 2~ No Connection Grid No.2
Pin 3~Deflecting Pin 8-Deflecting
Electrode DJ1 Electr.DJ2
Pin 4- Anode No.1l Pin 9-Deflecting
Pin 5- Internal Con. Etectr.0J3
Do not uge Pin 10-Grid No.1
Pin 6- Deflecting ’ Pin 11- Heater,
Electrode DJg ‘ Cathode

DJ; and DJ, are nearer the screen
DJ3 and DJy are nearer the base

With DJ| positive with respect to DJy, the spot is de—
flected toward pin, 4, With DJ3 positive with respect to
DJg, the spot is deflected toward pin I.

The angle between the trace produced by DJ3y and DJ, and
its intersection with the plane through the tube axis and
pin | does not exceed 100,

The angle between the trace produced by DJz and DJ, and
the trace produced by -DJ, and DJ2 is 900 % 30,

JuLy 1, 1945 RCA VICTOR DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




5BPFA
HIGH-VACUUM CATHODE-RAY TUBE

{continued from preceding page)

Maximum Ratings, Absolute Values:

ANODE-No.2 & GRID-No.2 VOLTAGE. . . . . . 2200 max. volts

ANODE-No.1 VOLTAGE. . . . 1100 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE
Negative Value. . . . « v v o v v o v 125 max.  volts
Positive Value. . . . . « . . .« . .. 0 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND
ANY DEFLECTING ELECTRODE 550 max.  volts

Typical Operation:

Ariode-No.2 & Grid-No.2 Voltage* ., . 1500 2000 . , . volts
Anode-No. 1 Volt. for Focus at 75% ]

of Grid-No.1 Volt. for Cutoff® . 337 450 , . . wvolts
Grid-No.1 Volt. for Visual Cutoff#./ =30 -40 . . . volts
Max. Anode-No.1 Current Range4. Between -50 and +10 pamp .
Deflection Sensitivity:

Ddpand DJ2 . . . . . . . .. .. 04404 0,303, . mn/v dc

BJ3and DJg . . . . o .. oL 0.446 0.334 ., . mm/v dc
Deflection Factor:™**

DJpand DJ2 . . . . . . .00 . 63 84 ., . v dc/in,

DJ3and DJg . . . . .. ... 57 76 . . v dc/in.

* AN . .
Brilliance and definition decrease with decreasing anode~No.2 voltage.
In general, anode-No.2 voltage should not be Jess than 1500 volts,

® (ndividual tubes may require between +25% and —30! of the values shown
with grid-No.1 voltages between zero and cutof

# visual extinction of stationary focused spot. 5upp\y should be adjust—]
able to + 50% of these values.

A see curve for average values.
Individual tubes may vary from these values by + 17%.

Spot Position:

The undeflected focused spot will fall within a [5-mm square
centered at the geometric center of the tube face and having
one side parallel to the trace produced by DJ) and DJp. Suit-
able test conditions are: anode-No.2 voltage, 1500 volts;
anode-No, | voltage, adjusted for focus; deflecting-efectrode
resistors, | megohm each, connected to ancde-No.2; the tube
shielded from all extraneous fields. To avoid damage to the

tion of anode voltages.
Maximum Circuit Values:

JGrid-No.1~Circuit Resistance . ., . . . . .. 1.5 max, megohms
Impedance of Any Deflecting-Electrode
Circuit at Heater—Supply Frequeﬂty 1.0 max. megchm
Resistance in Any Deflecting-
Etectrode Circuit®® 5.0 max., megohms

A% |t is recommended that all deflecting~electrode~circuit resistances be
approximately equal.

tube, grid-No.| voltage should be near cutoff before applica-f

JuLy 1, 1945 RCA VICTOR DIVISION DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



58PI-A
HIGH-VACUUM CATHODE-RAY TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

[ ———— - ————— 9
+ 1 ] ] |
T I [R7 Rgl ! [Rg Rypi
C 1 i 19 Tio
100V. | R =2 1
oc | N' T ! Poag '
[ 1 =
R2§ = 3
L .
R
14
Ra Ddy
C
€ ©3) bup
4
2000Vv.] PIE
oC 4 C5“ DJa
—0
o
HIGH- 6
VOLTAGE Rs
AC
SUPPLY CATHODE
VOLTAGE
INPUT
105V. | Rg S CGRID : TO
bC Net DEFLECTING
ELECTRODES
80T TOM
VIEW
HEATER
SUPPLY
92CS-6575
Ci: 0.1 uf : 2-Megohm Potentiometer
C2: 1.0 uf 1.0 Megohm

€3 C8 C5 ¢6: 0.05-uf Blocking -Megohm Potentiometer
Capacitorsk pual 5-Megohm Potentiometer

R1 R2: 2 Megohms R9 R10: Dual S5-Megohm potent jometer’

R3: 6 Megohms Ri1 R12 R13 R1¥4: 2 Megohms

wr\en cathode is grounded, capacitors should have high voltage rating;
when anode No.2 s grounded, they may have low voltage rating. Fbr
dc amplifier, service, deflectlng electrodes should be connected dir-
ect to amplifier output. tn this service, it is preferable usually
to remove deflecting-electrode resistors to minimize loading effect
on amplifier. In order to minimize spot defocusnng, it is essential
that anode No.2 te returned to a point in the ampiifier system which
will give the lowest possible potential difference between anode No.2
and the deflecting electrodes.

The license extended to the purchaser of tubes appears in the License Notice
accompanying them. tnformat ion contained herein is furnished without assuming
any obligations.

JULY 1, 1945 RCA VICTOR DiVISION DATA 2
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S5BPI-A

HIGH-VACUUM CATHODE-RAY TUBE
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5CPI-A
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR

ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage, . » + v v v . . . 6.3 . ... .. ac or dc volts]
Current. . . . . .. ... 0.6 . . v v i h e e e amp

Direct Interelectrode Capacitances {Approx.):

Grid No.1 to All Qther Electrodes. . . 8 uuf
Cathode to Al) Other Electrodes. . . . 9 uuf
DdgtoDdy o v v v v i o i 2 upf
DJ3 toDJg v v v v h e e e 2 N T
DJj to AI? Other Electrodes. . . . . . 9 T
DJ5 to All Other Electrodes. . . . . . 9 e o. ouuf
DJ3 to A1l Other Electrodes. . . . . . 7 T
DJ; to A1l Other Electrodes. . . . . . 8 oo puf
Phosphor (For Curves, see front of this Section) . . . . P1
Fluorescence and Phosphorescence . , . . . . . . . Green
Persistence of Phosohorescence . . . .. ... .. Med i um
Focusing Method. . . . . . . . . ... .... Electrostatic
Deflection Method . . . . . .. . ... ... Electrostatic
Overall Length . . . . . ... ... .... 16-3/4" + 3/8"
Greatest Diameter of Bulb . . . . .. ... 5-1/4" + 3/32"
Minimum Useful Screen Diameter . . . . . . . ... . 4-1/2"
Mounting Position. . . . . . . . . .. . ... .. .. Any
Cape & v v v v v Recessed Small Ball (JETEC No.J1-22)
Base . . . . Medium-Shell Diheptal 12-Pin {JETEC No.B12-37)
Basing Designation for BOTTOM VIEW . . . . . . . . . 1444
Pin 1 -Heater Pin 9~ Anode No.2,
Pin 2-Cathode Grid No.2
Pin 3-Grid No.1 Pin 10-Deflecting
Pin 4 - Internal Con. Electr.0J,
Do not use Pin 11 ~Deflecting
Pin 5~ Anode No.1 Electr.DJy
Pin 7-Deflecting Pin 12-No Con-
Electrode DJ nection
Pin 8 -Deflecting Pin 14 - Heater
Electrode DJ, Cap - Anode No.3

DJ, and DJ, are nearer the screen
D.}s and 054 are nearer the base

With DJ; positive with respect to DJy, the spot is de-
flected toward pin 5, With DJ; positive with respect to
DJy, the spot is deflected towdrd pin 2.

The plane through the tube axis and each of the following
items may vary from the trace produced by DJq and DJ, by
the following angular tolerances measured about the fube
axgs: Pin 5, 10% Cap (on same side of tube as pin 5),
10°.

The angle between the trace produced by DJ1 and DJ2 and
the trace produced by DJ3 and DJg is 90° & 39,

OCTOBER 1,1951 TUBE DEPARTMENT DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JEASEY



S5CPI-A
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values!

JANODE-No.3 VOLTAGE . . . . . . « « « « + 4000 max. volts
IANODE-No.2* VOLTAGE. . . .+« .+ « « + « 2000 max. volts
RATIO OF ANODE-No.3 VOLTAGE TO
ANODE-No.2 VOLTAGE . . . 2.3:1
IANODE-No.1 VOLTAGE . . . « « + « & « v « 1000 max. volts
IGRID-No. 1 VOLTAGE:
Negative bias value. . . . . . . . . . . 200 max. volts
Positive bias value® . . . . . . . « . . 0 max. volts
Positive peak value. . . « « « + ¢ v o . 2 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND

ANY DEFLECTING ELECTRODE 500 max. volts
PEAK HEATER-CATHODE VOLTAGE:

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

Equipment Design Ranges:

For any anode-No. 3 voltage (Eb,) between 2000** and 4000 volts

and any anode-No.2 voltage (E?,) between 15002 and 2000 volts

Anode-No.1 Voltage . . . . 18.7 to 34.5% of Ebp . . . volts
Grid-No.1 Voltage$ . . . . 1.5% to 4.5% of Ebp . . . volts
lAnode-No. 1 Current of any

Operating Condition . . -15 to +10 .. . pamp
Deflection Factors:

When Eb? =2 x Eb,

D1 &by . .00 v e 39 to 53 v dc/in.skv of Ebp
Mz &by ... 33 to 45 v dc/in./kv of Eb2
When Eb3= Eb,
DJp &b ..o 31 to 42 v dc/in./kv of Eby
Dlg &DJg . v o v o v e 27 to 37 v dc/in./kv of Ebp
Bpot Position. . . . . . . ##

Examples of Use of Design Ranges:
For anode-No.3

voltage of. . 2000 3000 4000 volts

and anode-No.2
voltage of. . 2000 1500 2000 volts
lAnode-No.1 Volt. 375t0 690 280 to 515 375 10 690 volts

Grid-No.1 Volt.é -30to-90 =-22.5t0-67.5 -30t0-90 volts

Deflection Factors:
DJy &DJ2 .. . 62to 84 59 to 80 78 to 106 U

D3 & DJg .. . H4to74 50 to 68 66 to 90 o
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms
Resistance in Any

Deflecting-Electrode Circuit® . . . . . 5.0 max. megohms
x @ xx A &, ##, 8, O: see next page. — Indicates a change.
OCTOBER 1, 1951 TUBE DEPARTMENT DATA 1

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY



5CPI-A
OSCILLOGRAPH TUBE

* Anode No.2 and grid No.2, which are connected together within tube,
are referred to herein as anode No.2.

® at or near this rating, the effective resistance of the anode supply
should be adequate to limit the anode—No.2 input power to 6 watts

** |4 is recommended that anode-No.3 voltage be not less than 3000 volts
for high-speed scanning.

A pecommended minimum value of anode-No.2 voltage.

& For visual cutoff of undeflected focused spot.

O Volts dc/in.

## With heater voltage of 6.3 volts, anode=N0.3 voltage of 4000 volts

anode-No. 2 voltage of 2000 volts, anode-No.1 voltage adjusted to focus,
3rid—no.1 voltage adjusted to give spot that is just visidble, each
eftecting electrode connected through 1-me?ohm resistor to anode No.2,
and tube shielded from all extraneous fields, the center of the
undeflected, focused spot will fall within a circle having a 12.5-mm
radius concentric with the center of the tube face.

8 |t is recommended that the defiecting-electrode~circuit resistances be
approximately equal.

OCTOBER 1,1951 TUBE DEPARTMENT DATA 2

RADIO C: ON OF AMERICA, NEW JERSEY




5CPI-A
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

ANODE.
¥ NES
e Rs Rg Rio By
2000V, ==t3
oc T 3w 2 :
L3 LS
+
O
T
} 100, =:cz R2
HIGH- ANODE
voLTace| 1 NeS 7~ Ris
. s R|33 Rig DJ
SUPPLY Ry SRz Ri3g % ) 7%
2000v. == %2
| AL DOJ3
6"
- Rs , "y Oda
c7t
R <
T VOLTAGE
INPUT
Re 3 TO
DEFLECTING
ELECTRODES
105 V. l
oc 7 ¥V HEATER GRID_MODU=-
i SUPPLY Rjg LATION INPUT
92CS-6574R3 Cgl W +°
Ci: 0.1 uf, 2500 Yolts RS5: 2-Megohm Potentiometer
C2: 1.0 uf, 200 Volts R6; 1.5 Megohms, 0.5 Watt
€3: 0.1 uf, 2500 Volts R7: 0.5-Megohm Potentiometer
C4 C5 C6 C7: 0.05-uf, R8 R9: Dual 5-Megohm Potentiometer
Blocking Capacitors® R10 R1i: Dual S5-Megohm Potentiometer
€8: 0.0001 uf, 2500 Volts R12 R13 Rid4 Ri5: 2 Megohms, 0.5 Watt
Ri: 50 Megohms (Fivq 10-Meg- R16: 0.5 Megohm, 0.5 watt
ohm, 1-Watt Resistors R17: Not less than 2000 ohms per
in Series) volt of positive signal
R2 R3: 2 Megohms, 0.5 Watt R18: 5 Megohms, 0.5 wWatt

R4: 5.5 Megohms, 2 Watts

when cathode is grounded, capacitors should have high voltage rating
(2500 volts); when anode No.2 is grounded, they may have low voltage
rating (200 volts). For dc amplifier service, defiectin electrodes
should be connected direct to amplifier output. in this service, it
is preferable usualty to remove deflecting-electrode resistors to mini-
mize loading effect on amplifier. In order tominimize spot defocusing,
it isessential that anode No.2 be returned to a point in the amplifier
system which will give the lowest possible potential difference between
anode No.2 and the deflecting electrodes.

Devices and arrangements shown or described herein may use patents of RCA
orothers. Information contained herein is furnished without responsibility
by RCA for its use and without prejudice to RCA®s patent rights.

OCTOBER 1, 1951 CE~6574R3

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5CPI-A
OSCILLOGRAPH TUBE
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S5CPI-A
CHARACTERISTICS

Ef=6.3 VOLTS
ANODE-N21 VOLTS ADJUSTED FOR FOCUS
ANODE-N23 VOLT S= 2 x ANODE ~N22 VOLTS
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ANODE-N2 3 VOLTS GREATER THAN

ANODE~N2 2 VOLTS

GRID-N®2 | VOLTS=0

MAX. TOTAL CURRENT FOR ANY TUBE

——~—TYPICAL FLUORESCENT-SCREEN

T T T T
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RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5CP7-A
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5CP7-A isthe same as the 5CP1-A, except that it has
a screen of the greenish-yellow, long-persistence type,
designated P7.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
as well as PERSISTENCE CURVES of BUILDUP and DECAY
for the P7 PHOSPHOR are shown at the beginning
of this Section.

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5CPII-A
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTATIC. FOCUS ELECTROSTATIC DEFLECTION

@ _ o%)/

The 5CP11-A is the same as the 5CP1-~A, except that it has
a screen of the short-persistence, blue-fluorescence
type designated P11. Its highly actinic fluorescent
spot of unusually high brightness makes the 5CP11-A par—
ticularly useful for photographic recording. Because
its improved phosphor has exceptlona] brightness for
a blue screen, the 5CP11-A is- also quite useful for
visual observation of phenomena.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
as well as the PERSISTENCE CHARACTERISTIC
for the P11 PHOSPHOR are shown at the
beginning of this Section.

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA



5CPI2
OSCILLOGRAPH TUBE

POST-DEFLECTION ACCELERATOR
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5CP12 is the same as the 5CP1-A except that it
utilizes a medium-long-persistence screen which
exhibits orange fluorescence and phosphorescence.

Because of its medium-long persistence, the 5CP12 is
particularly useful where Tow- and medium-speed re-
curring phenomena are to be observed. However, it
may also be used for observing low-and medium-speed,
non—recurring phenomena but its efficiency is low.
The persistence issuch that the 5CP12 can be operated
with scanning frequencies as low as 10 cycles per
second without excessive flicker.

1t will be noted that the phosphorescence decays expo-
nentially with a time constant of about 120 milli-
seconds with the result that the low-level phospho-
rescence is of relatively short duration. Because
of this characteristic, the 3CP12 provides high con—
trast between new and old information with change in
target position. Therefore, the 5CP12 is suitable
for short-range radar equipment involving medium-speed
recurrent phenomena.

The P12 screen is more susceptible to burning than

other phosphors. Therefore, the 5CP12 should be oper—
ated with the rated maximum anode-No.3 voltage and

with the lowest anode-No.3 current which will give

the desired brightness.

THE SPECTRAL—ENERGY EMISSION CHARACTERISTIC
and the PERSISTENCE CHARACTERISTIC of
the P12 Phosphor are shown at the
front of this Section.

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5FP4-A
VIEW-FINDER KINESCOPE

MAGNET IC FOCUS MAGNET IC DEFLECT ION
DATA

General:
Heater, for Unipotential Cathode:

Voltage. . . . . . .. . 8.3 . ... .. ac ordc volts

Current. . . = « v v . . 0.6 v v v v v e amp
Direct Interelectrode Capacitances:

Grid No.1 to All Other Electrodes. . . . . . . 8 upf

Cathode to A1l Other Electrodes. . . « . . . . 5 upf
Phosphor (For Curves, see front of this Section). P4—Sulfide Type

Fluorescence and Phosphorescence . . . . . . . . .. White

Persistence of Phosphorescence . . . . . . . . . .. Short
Focusing Method. . . . . . . . . ... .. .... Magnetic
Deflection Method., . . . . . . . . . ... . ... Magnetic
Deflection Angle {Approx.) . . « v v v v v v v v v o . 530
Overall Length . . . . . . ... ... ... 11-1/8" + 3/8"
Greatest Diameter of Bulb. . . . . . . . . 4-15/16" + 3/32"
Min, Useful Screen Diameter. . . . . . . .. ... . 4-1/4n
Mounting Position. . . . . . . . . .. ... .. ... Any
Cap. . . . ... . . . Recessed Small Ball (JETEC No.J1-22)
Base . . . . . . .. ... .. Long Medium-Shell Octal 8-Pin

BOTTOM VIEW
Pin 1-No @) a0 Pin 5~Grid No.1
Connection ® Pin 6 ~No

Pin 2 -Heater © Connection

Pin 3~Grid No.2 Pin 7 — Cathode

Pin 4 -No e‘ @ Pin 8- Heater

Connection OO Cap ~ Anode

Maximum Ratings, Design-Center Values:

ANODE VOLTAGE™ . . . . . e e e e e 8000 max. volts
GRID-No.2 VOLTAGE. . . . . . . . .. . 410 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . .. . 125 max. volts
Positive bias value. . . . . . . . ... 0 max. volts
Positive peak value. . . . . . . . . .. 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 150 max. volts
Heater positive with respect to cathode. 150 max. volts
Typical Operation:
Anode Voltage™™. . . . . ... ... .+ . 6000 volts
Grid—No.2 Voltage. . . . . . . . . . . .. 250 volts

Grid-No.1 Voltage for Visual Extinction
of Undeflected Focused Spot . . . . -25 to =70 volts
The product of anode voltage and average anode current should be limited
to 6 watts.

Brilliance and definition decrease with decreasing anode voltage. in
general, the anode voltage should not be less than 4000 volts.

*x

«- Indicates a change.

DATA

AUG. 1, 1951 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5FP4-A
VIEW-FINDER KINESCOPE

—| Focusing-Coil Current (DC, approx.}®. . . 120 t 15% ma

Maximum Circuit Values:

Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms

® For specimen focusing coitsimilarto JETEC Focusing Coil No. 106 positioned
with air gap toward kinescope screen, and center line.of air gap 3~1/4"
The indicated currentis for

trom Reference Line (see Qutline Drawing}, c c
conditionwith combined grid—No.1 bias voltage and video-signal voltage

adjusted to produce a highlight brightness of 10 foot-lamberts on a
3-7/8" x 2-7/8" picture area sharply focused at center of screen.

—» Indicates a change.

DATA
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5FP4-A

VIEW-FINDER KINESCOPE
4 1%t Ya5-
/ U -] »
s r;M;Mum YR - 10°
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¥ p
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“ < ¥
3% % \ikR '
+ly A
8 24"R
T es0* ANODE "
Mon, REccssr_Ao 1nbg
RereRENCE VAR | 1y
(NOTE 2) (NOTE 1)
EFFECTIVE 9, ”
CENTER OF 076
p
DEFLECTION  , 3,/
. 1 «dN1.375" 055"
i LONG MEDIUM-
SHELL OCTAL
8-PIN BASE
(NOTE 3) i
-1

NOTE !: THE PLANE THROUGH THE TUBE AXIS AND PIN No.5
MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND
ANODE TERMINAL BY AN ANGULAR TOLERANCE ‘(MEASURED
ABOUT THE TUBE AXIS) OF % 10% ANODE TERMINAL IS
ON SAME SIDE OF TUBE AS PIN No.5.

NOTE 2: REFERENCE LINE 1S DETERMINED BY POSITIiON
WHERE GAUGE 1.430" + ,003" —~,000" |.D. AND 2"
LONG WILL REST ON BULB CONE.

NOTE 3: ¢ OF BULB WILL NOT DEVIATE MORE THAN 2° 1IN
ANY DIRECTION FROM THE PERPENDICULAR ERECTED AT
THE CENTER OF THE BOTTOM OF THE BASE.

92CM-6362R4

TUBE DEPARTMENT CE-6362R4

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

AUG. 1, 1951



5FP4-A
AVERAGE GRID-DRIVE CHARACTERISTICS
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DEC. 5,1950 TUBE DEPARTMENT 92CM - 6683RI
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5FP7-A
OSCILLOGRAPH TUBE
MAGNETIC FOCUS MAGNET IC DEFLECT [ON
DATA

General:
Heater, for Unipotential Cathode:

Voltage. . . . . . ... 6.3 ... ... ac or dc volts

Current. . . . . . ... 0.6 e e e e e e e e amp
Direct Interelectrode Capacitances:

Grid No.1 to All Other Electrodes. . . . . 8 puuf [«

Cathode to All Other Electrodes. . . . . . 5 uuf
Phosphor (For Curves, see front of this Section) . . . . P7

Fluorescence . . . . . . . . . v v v v i Blue

Phosphorescence. . . . . . v+« « v v . . Greenish-Yellow

Persistence of Phosphorescence . . . . . . . . ... Long
Focusing Method. . . . . . . . . .. .. ... .. Magnetic
Deflection Method. . . . . . . ... ..... . Magnet ic
Deflection Angle (Approx.) . . . . . . . . e e e 0
Overall Length . . . . . . . ... .. ... 11~1/8" + 3/8"
Greatest Diameter of Bulb. . . . . , . . . A-15/16" + 3/32"
Minimum Useful Screen Diameter . . . . . . . . . L. 4A-1/4"
Mounting Position. . . . . . . . . ... ... .... Any
Cap. . . Recessed Small Ball (JETEC No.J1-22)

Base . . ) 'Lohg.Médium—SheH Octal 8-Pin (JETEC No.Bg8-65}
BOTTOM VIEW

Pin 1-No @)L o

Pin 5-Grid No.1

Connection Pin 6 - No
Pin 2 -Heater Connection
Pin 3-Grid No.2 Pin 7 ~Cathode
Pin 4 -No Pin 8 - Heater
Connection Cap - Anode
Maximum Ratings, Design-Center Values
ANODE VOLTAGE. . . . . . . . . .. .+ . . 8000 max. volts
GRID-No.2 VOLTAGE. . . . . . ... R 700 max. volts
GRID~No.1 VOLTAGE: |
Negative bias value, . . . . . . . .. . 180 max. volts|<—
Positive bias value* . . . . . ... .. 0 max. volts
Positive peak value. . . . . . . .. .. 2 max. volts

PEAK GRID-No.1 DRIVE FROM CUTOFF . . . . . 65 max. volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts
Typical Operation:
Anode Voltage®™. . . . . .. 4000 7000 volts
Grid-No.2 Voltage. . . . . . 250 250 volts

At or near this rating, the effective resistance of the anode supply

should be adequate to 1imit the anode input power to 6 watts.

Brilliance and definition decrease with decreasing anode voltage. In
general, the ancde voltage should not be less than 4000 volts.

x%

< Indicates a change.

AUG. 1, 1951 TUBE DEPARTMENT DATA
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5FP7-A
OSCILLOGRAPH TUBE

Grid-No.1 Voltage® . . . . . =25 to ~70 =25 to -70 volts
—>{Grid-No.2 Current. . . . . . =15 to +15 =15 to +i5 41amp
Focusing-Coil Current

- (DC, approx.)#% . . . . . . 96 t 15% 128 + 15% ma
Spot Position. . . . . . .. ## —

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . . 1.5 max. megohms

O ror visual extinction of undeflected focused spot.

# For specimen focusing coil similar to JETEC Focusin? Coil No.106
positioned with air gap toward face plate, and center Tine of airgap

2-3/4% inches from Réference Line (see Outline Drawing), and total
anode current of 200 microamperes.

## The center of the undeflected, unfocused spot will fail within a circle
having 9-mm radius concentric with center of tube face.

OPERATING NOTES

The BFP7-A utilizes a long-persistence, cascade (two~layer)
scfeen which exhibits bluish fluorescence of short per-—
sistence and greenish-yelliow phosphorescence.

Because of its long persistence, the 5FP7-A is particulariy
useful where either low—speed non-recurring phenomena or
high—speed recurring phenomena are to be observed. Further-
more, two or more phenomena can be observed simultaneously
on the screenbymeans of asuitable switching arrangement.
The persistence issuch that the 5FP7~A without filter can
be operated with scanning frequencies as low as 30 cycles
per second without excessive flicker. When used with
yellow filter, such as Wratten No.|5 (G), the 5FP7-A can
be operated with much lower scanning frequencies.

In general, operation of the 5FP7-A at an anode voltage
below 4000 volts will not give persistence of useable
brightness.

OUTLINE DIMENSIONS for Type S5FP7-A
are the same as those for Type 5FP4-A

AVERAGE CHARACTERISTIC CURVE
for Type 5FP7-A is the same as that shown for
Type 7BP7-A

—>|ndicates a change.

DATA
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S5FPI4
OSCILLOGRAPH TUBE

MAGNET IC FOCUS MAGNET{C DEFLECTION

The 5FP14 is the same as the 5FP7-A except that it
utilizes a medium-long-persistence, cascade (two-layer)
screen which exhibits purple fluorescence of short
persistence and orange phosphorescence which persists
foralittle over a minute under conditions of adequate
excitation and low ambient light.

Because of its medium-long persistence, the 5FP14 is
particutarly useful where either low- and medium-speed
non-recurring phenomena or high-speed recurring phe—
nomena are to be observed. Furthermore, two or more
phenomena can be observed simultaneously on the screen
by means of a suitable switching arrangement.

The persistence is such that the 5FP14 without filter
can be operated with scanning frequencies as low as
30 cycles per second without excessive flicker. When
used with yellow filter, such as Wratten No.15 (G},
the 5FP14 can be operated with much lower scanning
frequencies.

In general, operation of the 5FP14 at an anode voltage
below 4000 volts will not give persistence of useable
brightness.

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC
and the PERSISTENCE CHARACTERISTIC of
the P14 Phosphor are shown at the
front of this Section.

AUG. 1, 1951 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMBRICA, HARRISON, NEW JERSEY



5HPI-A

HIGH-VACUUM CATHODE-RAY TUBE
Supersedes Type s5HP1

The SHP1-A is like the 5BPi-A except that the
5HP1-A is equipped with a Micanol base and,
therefore, is less easily damaged by repeated
base—pin flashovers which may occur when the
tube is used at low atmospheric pressure.

JULY 1, 1945 RCA VICTOR DIVISION DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5TP4
PROJECTION KINESCOPE
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
DATA

General:
Heater, for Unipotential Cathode:

Voltage. . « « « « « . 6.3 ... ... ac or dc volts

Current. « « « v « v o 0.6 v v v v e e e e amp
Direct Interelectrode Capacitances (Approx.):

Grid No.1 to All Other Electrodes. . . . 7.5 puf

Cathode to A1l Other Electrodes. . . . . 5.0 . ppf

External Conductive Coating to Anode No.2 { 500 max. .t

100 min. uuf

Phosphor {For Curves, see front of this Section} . . . . No.4

Fluorescence and Phosphorescence . . . . « . . . . . White

Persistence of Phosphorescence « « « « « « + « « Med i um
Focusing Method., . . . . . . . . .. + s « .« « Electrostatic
Deflection Method. . . . . « . . v v v v i v v v o Magnetic
Defléction Angle (Approx.) . « v v v v v v v v v v v u W 50°
Overall Length . . . . . . . . . . v v .. 11-3/4" + 3/8"
Greatest Diameter of Bulb. . .. . . . . . ... 5" t 1/8"
Minimum Useful Screen Diameter . . . . . . . .. .. 4-1/2"
Minimum Optical-Quality-Circle Dlameter ....... 4-174"
Mounting Position. . . . . . . .« . .« . o v v . ... Any
Cape v v v e e e e e e e e e e e Recessed Small Cavity
Base . . . ... ... ... .. Small-Shell Duodecal 7-Pin

Basing Designation for BOTTOM VIEW . . . . . . . . . . 12C

Pin 1- Heater
Pin 2-Grid No.1
Pin 6 - Anode No.1
Pin 7~ Internal Con,- P2
Do Not Use

Pin 12 - Heater

Maximum Ratings, Design-Center Values:

Pin 10-Grid No.2
Pin 11~ Cathode

Cap - Anode No.2

e

ANODE-No.2 VOLTAGE . . . . . . . . . .. 27000 max. volts
ANODE-No.1 VOLTAGE . . . . . . . . . . . 6000 max. volts
GRID-N0o.2 VOLTAGE. . + . . v v v . 4 . . 350 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE: .
Negative bias value., . . . . .. ... 150 max. volts
Positive bias value. . . . .. ... . 0 max. volts
Positive peak value. . ., . . . ... . 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . 175 max. volts
Heater positive with respect to cathode 10 max. volts
Typical Operation:
Anode-No.2 Voltage®. . . . . . . . . .. 27000 volts
Anode-No. 1 Voltage for Focus
when anode-No.2 current is 200 pa. . 4320 to 5400 volts
* See next page. <« Indicates a change.
MAR. 15, 1948 TUBE DEPARTMENT DATA
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5TP4
PROJECTION KINESCOPE

¥

+

12

Grid-No.2 Voltage**

Grid-No.1 Voltage for Visual
Anode-No.2 Current . ..
Max. Anode-No.l1l Current. . .
Max. Grid-No.2 Current . . .

Maximum Circuit Values:
Grid-No.1-Circuit Resistance

Minimum Circuit Values:

itor should be as follows:
Grid-No.1-Circuit Resistance

ages involved.

Components:

-»tndicates a change.

éu{o%fo .

Deflection Yoke. . « « o « <
‘Horizontal Qutput Transformer (for

use with two 6BG6-G's}. .
Vertical Output Transformer. . . . . .

Grid-No.2-Circuit Resistance . . . :
Anode-No.1-Circuit Resistance. . . .
Anode-No.2-Circuit Resistance.

The resistors used should be capable of

withstanding the volt-

200 . .
-42 to -98
200 ..
65 . .
15 . .

1.5 max.megohms

When the output capacitor of the power supply is capable of
storing more than 250 microcoulombs, and when the inherent
regulation of the power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance
in circuit between indicated electrode and the output capac—

180 min.
390 min.
6800 min.
30000 min.

RCA Type No.201D2]

RCA Type No.211T2
RCA Type No.Z204T2

Brilliance and definition decrease with decreasing anode voltages. In
general, anode No.2 voltage should not be less than 20000 volts.

* Subject to variation of 1u0% it it is desired to operate any tube at
a grid-No.1 cutoff bias of -70 volts

o Visual extinction of undeflected focused spot.

volts
volts
ua
ua
ua

ohms
ohms
ohms
ohms

MAR. 15, 1948

TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW IERSEY
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5TP4
PROJECTION KINESCOPE

OPTICAL v, " : HIGH ~VOLTAGE
QUALITY CIRCLE 5274 EXTERNAL.
2 bg” MIN. R.— - CONDUCTIVE COATING
SCREEN RADIUS |1, 3, | CONNECTED TO CAP
SR ¥hvitead M EINELY 2378 V3,53,
4 MIN. ‘!' ~—~ A ;
- ya - ||/2”ﬂ’: |/4u
7.100"% 200" . ’
g » LR ——» [*25
4%, ANODE -Ne 2
£ 37 ExTERNAL RECESSED SMALL
/ CAVITY CAP
INSULATING g (NOTE 1) 3,
COATING N
»
2”4 Yg— .950"MAX. %
DIA. 1
REFERENCE 4 N "
LINE 3" EFFECTIVE "
(NOTE 2) ¥ e CENTER OF + ¥
| A DEFLECTION
EXTERNAL
CONDUCT IVE~"
COATING o
(NOTE 4) — —1 %6 % Y4g
SMALL-SHELL
SEE NOTE 3 DUODECAL
7-PIN BASE

82CM-5656R2

NOTE |: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO-
SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AX!S
AND ANODE-No.2 TERMINAL BY AN ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AX1S) OF 10°. ANODE-No.2 TERMINAL IS ON
SAME SIDE AS VACANT PIN POSITION No.3.

MOTE 2: REFERENCE LINE IS DETERMINEDBY POS!TION WHERE HINGED
GAUGE 1.500" + .003™ — 000" 1.D. AND 2" LONG WiLL REST
ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
1T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY.

NOTE #: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

MAR. 15, 1948 TUBE DEPARTMENT CE-6656R2

RADIC CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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5TP4
AVERAGE CHARACTERISTICS
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5UPI
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

General;
Heater, for Unipotential Cathode:

Voltage., . . . . . . .. 6 3 t 20% . . . . ac or dc volts
Current. . . . v v v v« 0.6 L 0w v v v e e e amp
Direct Interelectrode Capamtances (Approx ):
Grid No.1 to All Other Electrodes. 8.0 uuf
DJltoDd2 . . v v v v v v v i 2.5 puf
DJ3 tobJg . . . . . .. e e e 2.5 uuf
DJ7 to All Other Electrodes. . . . . . . 11.0 it
DJ2 to All Other Electrodes. . . . . . . 8.0 it
DJ3 to All Other Electrodes. . . . . . . 7.0 gt
DJs to All Other Electrodes. . . . . . . 8.0 puf
Phosphor (For Curves, see front of this Section) . No.1
Fluorescence . . . v v v v & v v v v v e e e e e . Green
Persistence. « .« . v v v v v v b i e e e e e e Med i um
Focusing Method. . . . « . « . o . o . . L. Electrostatic
Deflection Method. . . . . . « . . v o v o 4 . Electrostatic
Overall Length . . . . . . . . . .+ .. 14-3/4" + 3/8"
Greatest Diameter of Bulb. . . . . . . . .. 5-1/4" & 3/32"
Minimum Useful Screen Diameter . . . .« . . . . .. 4- 1/2"
Mounting Position. « . v v v v v v v o v v v e e e e e
Base . . . .. . . 0oL Small-Shell Duodecal 12—P|n
Basing Designation for BOTTOM VIEW . . . . . . . . . . 12E
Pin 1-Heater Pin 8~ Anode No.2,
Pin 2-Grid No.1l Grid No.2

Pin 9 -Deflecting
Electrode DJ2

Pin 10- Deflecting
Electrode DJ1

Pin 6~ Deflecting Pin 11~ Internal Con.
Electrode DJ3 Do Not Use

Pin 7-Deflecting Pin 12- Heater
Electrode DJy

DJ; and DJ, are nearer the screen
DJ3 and DJ, are nearer the base

Pin 3 -Cathode

Pin 4 — Anode No.1

Pin 5~ |nternal Con.
Do Not Use

With DJy positive with respect to DJ2, the spot is de-
flected toward pin 4. With DJz positive with respect to
Dlg, the spot is deflected toward pin I.

The angle between the trace produced by DJ| and DJy and
its intersection with the plane through the tube axis and
pin | does not exceed 0°.

The angle between the trace produced by DJz and DJ4 and
the trace produced by DJy and DJ, is 90° + 30,

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5UPI
OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

ANODE-No.2 ™ VOLTAGE . . . . v v+ v o & 2500 max. volts
ANODE-No.1 VOLTAGE . . . . . . . « o+ « & 1000 max. volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE:
Negative bias value. . . . . . . . . .. 200 max. volts
Positive bias value. . . + . « + + « . . 0 max. volts
Peak positive value. . . . « « . . o . . 2 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2
AND ANY DEFLECTING ELECTRODE. . . 500 max. volts|

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. - volts
Heater positive with respect to cathode. 125 max. volts]

Equipment Design Ranges:

For any anode-No.2 voltage (Eb,) between 1000* and 2500 volts

Anode-No. 1 Voltage . . . 17% to 32% of Ep, .. . volts
Max. Grid-No.1 Voltage

for Visual Cutoff 4.5% of F—bz .. . voltd
Anode~No. 1 Current for
Any Operating Condition -15 to +10 . . microamp|
Deflection Factors:
Dip1 &DJz .« . . . <. 28 to 38.5 v dc/in./kvofbpy
DJ3 &Ddg - o v 0. 23 to 31 v dc/in./kvof Ebz'
Examples of Use of Design Ranges:
For anode-No.2 voltages of . 1000 2000 volts|
Ancde-No, 1 Voltage . . . 170-320 340-640 . . volts
Max. Grid-No.1 Voltage
for Visual Cutoff -45 -90 . . voltg
Deflection Factors:
DJ1 & DJ2 & v v v . 28-138.5 56 - 77 volts dc/in.
DJ3 & DJa o v v v 23-31 46 - 62 volts dc/in.
Maximum Circuit Values:
Grid-No.1~Circuit Resistance . . . . . . 1.5 max. megohmy
Resistance in Any Deflecting
Electrode Circuit® . . . 5.0 max. megohmg

Recommended minimum value.

It is recommended that the deflect ing-electrode-circuit resistances
be approximately equat.

®  inode yo.2 and grid No.2, which are connected together within tube,
are referred to herein as anode No.2.
DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA
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5UPI

OSCILLOGRAPH TUBE

TYPICAL CIRCUIT
Rio R Riz Ria
=
€
HIGH " Dé’A
VOLTAGE Al oo
AC k)
SUPPLY 2400v o
DJ2
DJy
120V /
DC
'3.*:3?" VOLTAGE
R INPUT
9 10
DEFLECTING
TRODES
GRID MODUL ATION HEATER ELEC
INPUT SUPPLY
22CM-6819
R1 R2: 2.5 Megohms, 0.5 watt R10 - R11, R12 -R13: Dual PotenAV
R3: 6 Megohms, 3 Watts tiometers, R10, R1i, R12, R13:
R4: 2-Megohm Potent iometer 0.5 Megohm
RS: 1 Megohm, 0.5 Watt R14 R15 R16 R17; 2.2 Megohms,
R6: 0.5-Megohm Potentiometer 0.5 Watt
R7: 0.5-Megohm, 0.5 Watt Ci: 0.1 uf, 2500 Volts
R8: Not less than 2000 ¢ohms per C2: 1 uf, 200 Volts
volt of positive signa?l €3: 0.0001 uf, 2500 Volts
R9: 5-Megohms, 0.5 Watt €4 C5 C6 C7: 0.1 uf, 600 Volts
The license extended to the purchaser of tubes appears in
the License Notice accompanying them. Information contain-
ed herein is furnished without assuming any obligations.
DEC. 20, 1946 TUBE DEPARTMENT CE-6819

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




5UPI
OSCILLOGRAPH TUBE

Lo M
B [k
w
2l MlN.~——1 —
¥
.808"
.500"R!
1.717 R:
1.444" 5.38"R
576"
3
S 7% 20.16'R.
MAX. ~

SMALL SHELL
DUODECAL
12-PIN BASE

(NOTE 1)\:

¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIRECTION FROM
THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF THE BASE.
NOTE I: THIS BASE MAY BE SUPERSEDED BY AN ALTERNATE BASE
WHICH WILL FIT THE SAME SOCKET BUT WHICH WILL HAVE A FLARED
SHELL INDICATED BY THE DASHED LINES AND DIMENSIONED APPROX |-
MATELY AS FOLLOWS:

A=1.85" MAX., B=0.500", C=0.200" MIN., D=0.925",

92CM-6763

DEC. 20, 1946 TUBE DEPARTMENT CE-6763

RADIO ¢ OF AMERICA, NEW JERSEY




5UPI

AVERAGE CHARACTERISTICS
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SUPI
CHARACTERISTICS

[T Ef=63 VOLTS
T ANODE-N2| VOLTS ADJUSTED
4.0 H FOR FOCUS
H GRID-N21 VOLTS =0
[T -~~TYPICAL FLUORESCENT-
H SCREEN CURRENT
T (SEE TEXT)
3.5 140
4
7
P
i~
3.0 120
r=|
a L
P~
9 3
u2s 100 @
T £
a ri 1
b3 w
« o
3 =
| 7| <
b3 4 o
N 20 & 80 Y
o 3 =
z S >
o &
o ¥ @
r4 V]
< / o
1.5 60 &
/ o
(%]
il
o
(o]
o]
]
1.0 " 40 -
V
0.5 20
1000 1500 2000 2500

ANODE-N2 2 VOLTS

OCT 2i,1949 TUBE DEPARTMENT 92CM-681IRI
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



T T e R
E¢ =63 VOLTS tH
ANODE-N2! VOLTS ADJUSTED FOR FOCUS
ANODE-N22 VOLTS=2000
[f —— ANODE-N22 CURRENT
He - -- FLUORESCENT-SCREEN CURRENT (SEE TEXT)
T
T
é
2000
1600
(2
w
e
ul
o
1200
<«
]
«
O mas
> 100 @
N F @
o w
% o
; =
W 800 - <
9] ! o
z 14
< o
>
z
w
50 ¥
19
400 @
-
4
] [}
(9]
(2]
w
a
i (o]
HH 3
o } HHFH v
-60 -40 -20 0
GRID-N2| VOLTS
NOV. 11,1946 TUBE DEPARTMENT 92CM-6810

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



‘ 5UP7
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

The 5UP7 is the same as the 5UP1, except that it has
a screen of the greenish-yellow, Tong-persistence type,
designated P7. Persistence of useable brightness can
be obtained with an anode-No.2 voltage of as low as
1500 volts.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC,
as well as PERSISTENCE CURVES of BUILDUP and DECAY
for the P7 PHOSPHOR are shown at the beginning
of this section

DEC. 20, 1948 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



S5UPII
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTAT|C DEFLECT ION

The 5UP11 is the same as the 5UP1, except that it has
a screen of the short—persistence, blue-fluorescence
type designated P11. Its highly actinic fluorescent
spot of unusually high brightness makes the 5UP11 par-
ticularly useful for photographic recording. Because
its improved phosphor has exceptional brightness for
a blue screen, the 5UP11 is also quite useful for
visual observation of phenomena. Radiation of useable
intensity can be obtained with anode-No.2 voltages as
low as 1500 volts.

The SPECTRAL-ENERGY EMISSION CHARACTERISTIC
of the P11 PHOSPHOR is shown
at the beginning of this section

DEC. 20, 1946 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



SWPII
TRANSCRIBER KINESCOPE

ELEGTROSTATIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . .. ... 6.3 v .. ac or dc volts

Direct Interelectrode Capacitan'ces:
Grid No.1 to A1l Other Electrodes. . . . . 7.5 . . . uuf
Cathode to All Other Electrodes. . . . . . 5 o opuf

External Conductive Coating to Anode No.2 . 500 max. . puf
100 min. . uuf

Phosphor (For Curves,see front of this Section). . . . . . P11
Fluorescence « + « . . e e e e e e e e e e e e e Blue
Persistence. . . . . . v v i v ot e e e e . Shert

Focusing Method. . . . . . . . . . ... . . . CElectrostatic

Deflection Method. . . . . . . . . . . . . .. .. Magnetic

Deflection Angle (Approx.) . v v v v v v v v v v v o 50°

Pverall Length . . . . . . . ... ..... 11-7/16" % 3/8"

Greatest Diameter of Bulb. . . . . . . . . . . .. 5" + 1/8"
inimum Useful Screen Diameter . . . . . . « « « . . 4-1/4"

Raster Size (Approx.). . . . . . . . .. .. 2-1/2" x 3-3/8"
ounting Position. . . . . o . o . 00 0w e e . Any

Cap. « v v v e e e e e e e e e e e e Recessed Small Cavity

Base . . . . v . v 4w e Smal1-Shell Duodecal 7-Pin

Basing Designation for BOTTOM VIEW . . . 12C
©. @

Pin 1-Heater Pin 10 -Grid No.2
Pin 2~Grid No.1 Pin 11- Cathode
Pin 6~ Anode No.1 Pin 12 - Heater
Pin 7-Internal Con.- Cap - Anode No.2
Do Not Use

Maximum Ratings, Design-Center Values:

ANODE-No. 2 VOLTAGE . . . . . s e e+« . . 27000 max. volts
ANODE-No.1 VOLTAGE .« . « + v « o v o v v 6000 max. volts
GRID-No.2 VOLTAGE. +« + « « v « v o v .+ . . 350 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . « .« . « . . 150 max. volts
Positive bias value. « .+ v v v v o . . 0 max. volts
Positive peak value. . . « « v v « « . . 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not

exceeding 15 seconds. . . 410 max, volts
After equipment warm—up period . . . . 125 max. volts
Heater positive with respect to cathode. 125 max. volts

Typical Operation:
Anode-No.2 Voltage*. . . . . . . « + « . . 27000 volts

*. see next page.

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 1
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SWPIHI
TRANSCRIBER KINESCOPE

Anode—No.1 Voltage Range for
Anode-No.2 Current of 20 wamp. . . . . 4200 to 5400 volts

rid-No.2 Voltage**. . e 200 volts
rid-No.1 Voltage forVnsual Cutoff .. . —42 to -98 volts
Anode—No.2 Current . . . e e e e 20 pamp
Max. Anode-No.1 Current. . . . . . . . . 25 pamp

rid-No.2 Current Range. « . . . . . . . =15 to +15 pamp

aximum Circuit Values:
rid-No.1~Circuit Resistance . . . . . . 1.5 max.  megohms

inimum Circuit Values:

hen the output capacitor of the power supply is capable of
storing more than 250 microcoulombs, and when the inherent regu-—
lation of the power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance
in circuit between indicatedelectrode and the output capacitor
should be as follows:

Grid-No.1-Circuit Resistance . . . . . . 180 min.  ohms
IGrid-No.2~Circuit Resistance . . . . . . 390 min.,  ohms
Anode-No. 1-Circuit Resistance. . . . . . 6800 min.  ohms

Anode—No.2-Circuit Resistance. . . .. 30000 min.  ohms

iThe resistors used should be canable of withstanding the volt-
lages involved.

Components:
Deflecting Yoke. . . . . .+ . . RCA Type No. 201D11
Hor. Deflection Output Transformer
For use with 6AS7-G booster scanningtube
and separate high-voltage supply . . . RCA Type No. 20471
Foruse with single high-voltage tripler
supply employing 3 1B3-GT/8016's. . « RCA Type No. 211T2
Ver. Deflection Output Transformer . . .  RCA Type No. 20472

Brilliance and definition decrease with decreasing anode voltages. In
general, anode—No,2 voltage should not be less than 15000 volts,

Subject variation of * 40% when grid—No.1 voltage cutoff is desired at
-70 volts,

=

OPERATING NOTES

Soft x-rays are produced when the 5WPI| is operated with an
anode~No.2 voltage above approximately 20000 volts. These rays
can constitute a health hazard unless the tube is adequately
shielded. Relatively simple shieiding should prove adequate,
but the need for this precaution should be considered in equip-—
ment design.

Resolution of better then 700 lines at the center of the re-
produced picture canbe producedby the SWPIl. Toutilize such
resolution capability in the horizontal direction with the
standard scanning rate of 525 lines, it Is necessary to use a
video amplifier having aband-width of at least |0 megacycles.

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 1
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5WPII
TRANSCRIBER KINESCOPE

The screen of the 5WPI1 has highly actinic blue radiation, and
is particularly effective for photography. The presistence of
the radiation is sufficientiy short to prevent “carry over™"
from one frame to the next. The persistence is dependent to
some extent on the current density in the focused spot, and
decreases with current density.

Operation of the BWP!| results ingradual browning ot the face.
The rate of browning increases markediy with increase in anode-
No.2 voltage, isproportional to beam current, and is inversely
proportional tothe scanned area. Thebrowning is most notice—
able during initiai operation; thereafter, a gradual increase
in the amount of browning will be observed during the life of
the tube.

OUTLINE DIMENSIONS for the BWP1l are the same
as those for the SWP15

FEB. 1, 1949 TUBE DEPARTMENT TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE CHARACTERISTICS
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5WPI5
FLYING-SPOT CATHODE-RAY TUBE

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
For use in Flying-Spot Video-Signal Generators

DATA
General:
Heater, for Unipotential Cathode:
Voltage. .« + « « v o o . 6.3 v v v ow . ac or dc volts
Current. . . . . . . . . 0.6 & v v v e e e e amp
Direct Interelectrode Capacitances:
Grid No.1 to A1l Other Electrodes. . . . . . 7.5 .. uuf
Cathode to All Other Electrodes. . . . . . . 5 . uuf
External Conductive Coating to Anode No.2. . {500 max,  puf
100 min. uuf
Phosphor « « v & v v o c e e e e e s e e e e e e e No. 15
Fluorescence:
Visible Radiation. . . . . . .« . . v v v .. Blue-Green
invisible Radiation. . . . . . . . . . . Near Ultraviolet
Phosphorescence:
Persistence of Visible Radiation . . . . . . . Very Short
Persistence of Invisible Radiation . . . Extremely Short
Focusing Method. . . . . . . v« o v v v v Electrostatic
Deflection Method. . . . . . . . . « v ¢ v ¢ v v o Magnetic
Deflection Angle (APProxX.) « « « o v v v v v v o v o v s 0°
Overall Length . . . . . . . . . . . . ... 11-7/16" + 3/8"
Greatest Diameter of Bulb., . . . . . . . .. . .. 5" + 1/8"
Minimum Useful Screen Diameter . . . . . . . . . . . 4-1/4"
Minimum Inside Diameter of Deflecting Coil . . . . . 1.505"
Mounting Position. . . « ¢ v v v v v v v e d e h e e Any
Cap. v v v e e e e e e e e e e Recessed Small Cawty
Base . . . . .. .4 .o Smal1-Shell Ducdecal 7-Pin
Basing Designation for BOTTOM VIEW . . . . . . . . . . 12C

Pin 10 -Grid No.2
Pin 11 - Cathode
Pin 12 - Heater
Cap - Anode No.2

Pin 1- Heater

Pin 2-Grid No.1

Pin 6 — Anode No.1

Pin 7- Internal Con.-
Do Not Use

Maximum Ratings, Design-Center Values:

ANODE-No.2 VOLTAGE . . . « .+ . + o « .« . 27000 max. volts
ANODE-No.1 VOLTAGE . . . . . « . . . . . . 6000 max. volts
GRID-N0.2 VOLTAGE. « + + v & v & v v o & 350 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . .« . . . . . . . . 150 max. volts
Positive bias value. . . . . . . . . . ., 0 max. volts
Positive peak value. . . . . . . . . . . 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not

exceeding 15 ‘seconds. . . 410 max. volts

After equipment warm-up period . . 125 max. volts
Heater positive with respect to cathode 125 max. volts
JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA
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5WPI5
FLYING-SPOT CATHODE-RAY TUBE

Typical Operation:

Anode-No.2 Voltage®. . . P 20000 . . volts
Anode-No.1 Voltage Range for
Anode-No. 2 Current of 150 pamp. . . 3000 to 3800  volts

Grid-No.2 Voltage**. . PR 200 . . volts
Grid-No.1 Voltage for Visual Cutoff0 .  —42 to -98 volts
Anode—No.2 Current . . . e e e 150 . . pamp
Max.Anode-No.1 Current . . . . . . . . 200 . . uamp
Grid-No.2 Current Range. . . . . . . . -15 to +15 pamp

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms

Minimum Circuit Values:

When the output capacitor of the power supply is capable of|
storing more than 250 microcoulombs, and when the inherent
regulation of the power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance
in circuit between indicated electrode and the output capacitor|
should be as follows:

Grid-No.1-Circuit Resistance . . . . . . 180 min. ohms|
Grid-No.2-Circuit Resistance . . . . . . 390 min. ohms
Anode—No.1-Circuit Resistance. . . . . . 6800 min. ohms
Anode-No.2-Circuit Resistance. . . . . . 30000 min. ohms

The resistors used shouldbe capable of withstanding the volt-
ages involved.

Components:
Deflecting Yoke. . . . . « . . . . . .. RCA Type No. 201D11

* Brilliance and definition decrease with decreasing anode voltages. In
general, anode-No.2 voltage should not be less than 15000 volts.
subject to variation of + 403 when grid-No.1 voltage cutoff isdesired
at -70 volts.

O yisual extinction of undeflected focused spot.

*

*

OPERATING NOTES

Soft x-rays are produced when the EWP15 1s operated with an
anode-No.2 voltage above approximately 20000 volts. These
rays can constitute a health hazard unless the tube 13 ade-
quately shlelded. Relatively simple shlelding should prove
adequate, but the need for this precaution should be con~
sidered in equipment deslgn.

Resolution of better than 700 lines at the center of the re-
produced picture can be produced by the 5WP16.  To utilize
such resolution capabllity in the horlzontal directlon with
the standard scanning rate of 525 lines, it 1s necessary to
use a video amplifier having & band-wldth of at least 10
megacycles.

The blue-green radiation decays hyperbolically to about 30
per centof its initlial value in 1.5 microseconds. The ultra-

JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA
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FLYING-SPOT CATHODE-RAY TUBE

violet radiation has an equivalent exponential decay with a
time constant less than 0.05 microsecond. The frequency re-
sponse of the ultraviolet radiation1s substantially constant
for a range of 3 megacycles and then decreases exponentially
toward zero at approximately 100 megacycles.

The P15 screenismore sensitive to heat than other standard
types of phosphors. It shows a decrease in efrficlency with
increase 1in temperature. Use of forced alr from a small
blower directed agalnst the face of the tube 1s, therefore,
suggested to counteract the heating effect of the electron
beam when optimum efficlency of the screen ls deslred at
maximum ancde-No.2 current.

Operatlion of the BWP15 results in gradual browning of the
face., The rate of browning increases markedly with increase
in anode-No.2 voltage, 1s proportional to beam current, and
1s inversely proportional to the scanned area. The dbrowning
1s most noticeable during inltial operation; thereafter, a
gradual increase in the amount of brownlng will be observed
during the 11fe of the tube.

BLOCK DIAGRAM OF FLYING-SPOT VIDEO SIGNAL
GENERATOR SYSTEM FOR SLIDE TRANSPARENCIES

VERTICAL & HORIZONTAL HORIZONTAL OUTPUT MULTIPLIER
SAWTOOTH GENERATORS AMPLIFIE MSToTUBE
& & POWER
VERTICAL QUTPUT HIGH-VOLTAGE SUPPLY
AMPLIFIER POWER SUPPLY
VERTICAL HORIZONTAL
SCANNING SCANNING
HIGH
VOLTAGE
ANODE Ne2
VIDEO
c.mBoan T { AMPLIFIER
L Y MiTvee squXil.'TzHAﬂoN
DEFLECTION OBJECTIVE 93-A
YOKE TYPE " gjpe | ULTRAVIOLET
SWPIS FILTER
] CONDENSER LENSES
SYNCHRONIZING MIXED BLANKING TO LINE
GENERATOR | BLANKING AMPLIFIER AMPLIFIER

92CS-6919

Devices and arrangements shown or described herein may
use patents of RCA or others. Information contained
herein is furnished without responsibility by RCA for
its use and without prejudice to RCA's patent rights.

JUNE 15, 1948 TUBE DEPARTMENT CE-6919
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SWPI5
FLYING-SPOT CATHODE-RAY TUBE

5"% by
8
SCREEN RADIUS
2% IN.—™ r~
g MIN '-L ¥
5 GRS 7 3”]”
318,y X 5% 4 et
+ ¥ :
ANODE-Ne2 2
EXTERNAL’ /RECESSED SMALL
INSULATING o/ CAVITY cap
COATING /
(NOTE 1)
2": J' oA ——
() REFLERENCE )
INE 7,
a4” 950" (NOTE 2) ! /Is”
L3 MAX. Y
6
EFFECTIVE 1015, ”
EXTERNAL— CENTER OF 16
CONDUCTIVE DEFLECTION 4 34
COATING
(NOTE 3) 1 Ziet Ye
SMALL -SHELL
SEE NOTE 4 DUODECAL
7-PIN BASE
92CM-6918

NOTE It THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO-
SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE~No.2 TERMINAL BY AN ANGULAR TOLERANCE
(MEASURED ABOUT THE TUBE AXIS) OF 10°. ANODE-No.2
TERMINAL 1S ON SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE 1S DETERMINED BY POSITION WHERE
HINGED GAUGE 1.500" + ,003" — .000" AND 2" LONG WiLL
REST ON BULB CONE.

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 4: ¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DI~
RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER
OF THE BOTTOM OF THE BASE.

JUNE 15, 1948 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-6918



5WPI5
AVERAGE CHARACTERISTICS
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S5ZPI16
FLYING-SPOT CATHODE-RAY TUBE

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
For use in Flying-Spot Video-Signal Generators
DATA

General:
Heater, for Umpotenha] Cathode:

Voltage. . . . . . . . 6.3 .. ... .acordc volts

Current. . . . . .. . 0.6 v v v v v e e e e amp
Direct Interelectrode Capacitances:

Grid No.1 to Al} Other Electrodes. . . . . 8 . . . puuf

Cathode to All Other Electrodes. . . . . . 5 oo« upuf

[500 max. . puf
1100 min. . uuf
Phosphor (For Curves, see front of this Section) . . . No.18

External Conductive Coating to Anode .

Fluorescence . . . . . . . . . Violet and Near-Ultravioliet
Phosphorescence. . . . . . . . Violet and Near-Ultraviclet
Persistence. « . « v « « « 4 o 0 @ .. Extremely Short
Focusing Method. . . . . . . e e+ ... .. Electrostatic
Deflection Method. . . . . « .+ « « « o e e Magnetnc
Deflection Angle (Approx.) . « « « « « « « o o & . 40°
Overall Length . . . e e e e e e . 14—3/8" + 3/8"
Greatest Diameter of Bu]b ..... e e e e e 5" ¢+ 1/8"
Minimum Useful Screen Diameter . . . . . . . « « « 4-1/4"
Mounting Position. « . o « « v v v v 4 0w e e e e s Any
Cap. v « + « « & . Recessed Small Cavity {JETEC No.J1-21)
Base . . . . . . "Smal1=Shell Duodecal 7-Pin (JETEC No.B7-51)
BOTTOM VIEW

Pin 1 -Heater Pin 11 —Cathode

Pin 2-Grid No.1 Q@ Pin 12 - Heater
Pin 6-Grid No.3 ’ Cap - Anode
Pin 7 -Internal Con.—c} C - External

Do Not Use Conductive
Pin 10~Grid No.2 Coating

SOCKET CONTACTS CORRESPONDING TO VACANT
PIN POSITIONS 3, 4, 5, 8, & 9 SHOWD

BE REMOVED
Maximum Ratings, Design-Center Values:
ANODE. VOLTAGE. . . . . . . e e e e e e 27000 max. volts
GRID~No.3 VOLTAGE. . . . . . . e« « . . . 7000 max. volts
GRID-No.2 VOLTAGE. . . + v v & v v o o o & 350 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . « . . 150 max. volts
Positive bias value. . . . . e e e e 0 max. volts
Positive peak value. . . . . . . . . .. 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not

exceeding 15 seconds. . . 410 max. volts

After equipment warm-up period . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts
MARCH 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
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5ZPi6
FLYING-SPOT CATHODE-RAY TUBE

Typical Operation:

Anode Voltage™ . . . . 20000 27000 volts
Grid-No.3 Voltage Range for

Anode Current as Indicated . 4700 + 12% 6300 + 12% volts
Grid—No.2 Voltage**. . . . 200 200 volts
Grid-No.1 Voltage for V|sual
Extinction of Undeflected

Focused Spot®, . . . . . . -70 -70 volts
Anode Current. . . .- 25 15 pamp
Max. Grid-No.3 Current for

Anode Current as [ndicated . 75 25

pamp
Grid-No.2 Current Range. . . . =15 to +15 =15 to +15 puamp

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms

* Brilliance and definition decrease with decreasing anode voltage. In

general, the anode voltage should not be less than 20000 volts.

*x Subgect to variation of 1 40% when grid-No.1 voltage cutoff isdesired
at the average cutoff value of ~70 volts.

Subject to variation of * u40% when grid-No.2 voltage is maintained at
200 volts.

o

OPERATING NOTES

X-Ray Warning. X-ray radiation isproduced at the face of
the 5ZP16 when it is operated at its normal anode voltage.
These rays can constitute a health hazard unless the tube
is adequately shielded for x-ray radiation. Although
relatively simple shielding should prove adeguate, make
sure that it provides the.required protection against
personal injury.

Resolution of better than 1000 |ines at the center of the
reproduced picture canbe produced by the 5ZP16 when it is
operated with 27000 volts on the anode. At lower anode
voltages, the resolution capability decreases. To obtain
high resolution in the horizontal direction, it isnecessary
to use a video amplifier having a bandwidth of about 20
megacycles.

The ultraviolet output of the 5ZP|6 isa linear function of
the anode current. For any particular value of ancde
current, the ultraviolet output is approximately 50 per
cent higher when the 5ZP16 is operated with 27000 volts
on the anode than when operated with 20000 volts.

MARCH 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
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5ZP16
FLYING-SPOT CATHODE-RAY TUBE

" ”

I Sty
SCREEN RADIUS |
2l" MiN. — -] — i
e
o5
3y
EXTERNAL ANO
INSULATING Rigf\zﬁb ér:u.
coATING JETEC N2 JI-2i
- . i (NOTE 1)
"
2 DA~ REFERENCE
LINE
f” (NOTE 2)
1220
* Vi MAX, 13 h{
,,
EFFECTIVE +%
CENTER OF
DEFLECTION "
14 3
CONDUCTIVE b 4%
COATING — | 1Tt +3g
(NOTE 3)
SMALL -SHELL
SEE NOTE 4 1 7-PiN BASE
JETEC N2B7-5I
’ 92CM~7574
NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO~

SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS
AND ANODE TERMIiNAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT
THE TUBE AXIS) OF + 10°. ANODE TERMINAL 1S ON SAME SIDE AS
VACANT PIN POSITION No.3.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-L INE GAUGE JUETEC No. |10 {SHOWN AT FRONT OF TH!S
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE
I'S DETERMINED BY INTERSECTION OF PLANE CC' OF THE GAUGE
WITH THE GLASS FUNNEL.

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 4: ¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF
THE BOTTOM OF THE BASE.

MARCH 1, 1951 TUBE DEPARTMENT CE-7574
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5ZPI6
AVERAGE CHARACTERISTICS
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7BP7-A
OSCILLOGRAPH TUBE
MAGNETIC FOCUS MAGNET|C DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 + . e ac or dc volts
Current, . . . . « . .« & 0.6 v v v v v e e e amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to All Other Electrodes. . . . . . . . . 8.5 puf
Grid No.2 to All Other Electrodes. . . . « « .+ « . 7 puf
Cathode to All Other Electrodes. . . . . .« . . . . . 5 uuf
Phosphor (For Curves, see front of this Section} . . . No.7
FIUOFESCENCE + v v v v o o o o o o 0 o o s o v v v s Blue
Phosphorescence. « « « o« « « v v o o v o s Greenish-Yel low,
Persistence of Phosphorescence . . . . . . . . . .. Long
Focusing Method. . . . . . « « v v v v v v o o . Magnetic
Deflection Method. . . . . . . . . . ¢ v v o v v .. Magnetic
Deflection Angle (Approx.) . « « v v v v v o o v v v o 0
Overall Length . . . . . . v v v v v v o v 13-1/4" £ 3/8"
Greatest Diameter of Bulb. . . . . . . . . . . .. 7"+ 1/8"
Maximum Useful Screen Diameter . . . . . . . . « ¢« v . 6"
Mounting Position. « « v v v v v 4 4 4 e e 0 e e e e s
CaPe « v v v v e e e e e e e e e s Recessed Small Ball
Base . v v 4 v e e a e s Long Medium-Shell Octal 8-Pin
BOTTOM VIEW
Pin 1-No Pin 6-No
Connection @aQ Connection
Pin 2- Heater 3) (© Pin 7- Cathode
Pin 3-Grid No.2 Pin 8- Heater
Pin 4 -No 9‘ @)
Connection OMO), Cap - Anode,
Pin 5-Grid No.1 Grid No.3
Maximum Ratings, Design-Center Values:
ANODE® VOLTAGE + « + = v« v v v v o v o & 8000 max. volts
GRID-No.2 VOLTAGE. .+ « « & v & v ¢ & « + & 700 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . . . 125 max. volts
Positive bias value® . . . . . . . . .. 0 max. volts
Positive peak value. . . . . . .+ . . . . 2 max. volts
PEAK GRID-No.1 DRIVE FROM CUTOFF . . . . . 65 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts
Typical Operation:
Anode Voltage* . . . . . . . 4000 7000 volts
Grid-No.2 Voltage. . . . . . 250 250 volts
Grid-No.1 Voltage Range® . . -25 to =70 -25 to -70 volts
Focusing-Coil Currentd . . . 75 to 102 99 to 135 ma
Spot Position. . . . . . . . # -

.n.',o,‘.#z See next page.
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T78P7-A
OSCILLOGRAPH TUBE

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

Minimum Circuit Yalues:

When the output capacitor of the power supply is capable of
storing more than 250 microcoulombs, and when the inherent
regulationof the power supply permits the instantaneous short-
circuit current to exceed 1 ampere, the effective resistance
in circuit between indicated electrode and the output capacitor
should be as follows:

Grid-No.1-Circuit Resistance . . . . . . 150 min. ohms
Grid-No.2-Circuit Resistance . . . . . . 820 min, ohms;
Anode-Circuit Resistance . . . . .. .. 9100 min. ohms

The resistors used should be capable of withstanding the volt-
ages involved.

Components:
RCA Focusing Coil. . . . . . . ... .. RCA Type No. 202D1

® snode and grid No.3, which are connected together within tube, are re—
ferred to herein as anode.

At or near this ratin?,. the effective resistance of the anode supply
should be adequate to limit the anode input power to 6 watts.
Brilliance and definjtion decrease with decreasing anode voltage. tn
general, the anode voltage should not be less than %000 valts.

© For yisual extinction of undeflected focused spot.

For JETEC Focusing Coil No.106, or equivalent, with center line of air
gap approximately 2-3/4" from referenceline (see Out)ine Drawing}, and
otal anode current of 200 microamperes.

# The center of the undeflected, unfocused spot will fall within a circle
having 12 mm radius concentric with the center of the tube face.

»

JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA
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7B8P7-A
OSCILLOGRAPH TUBE
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r7 I f” ﬂ |[/e”
24"R, §
} -
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53 \ " / ' 3%
L . 3% R. / 1y
4 53°
R RECESSED
"
3l MAX. SMALL BALL | v
A 4
S 850" (NOTE 1) a3
REFERENCE MAX. N
¥ . ”
(NOTE 2) [~ EFFECTIVE 12 g
CENTER OF £ 3
DEFLECTION )
- te—1.375"1.085"
LONG MEDIUM~-
SHELL OCTAL
8-PIN BASE
L~ (NoTE 3)

ROTE It THE PLANE THROUGH THE TUBE AXIS AND PIN No.5 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE TERMI-
NAL BY AN ANGULAR TOLERANCE (MEASURED .ABOUT THE TUBE AXIS)
OF 10°. ANODE TERMINAL {SON SAME SIDE OF TUBE AS PIN No.5.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE GAUGE
1.430" + .003" — ,000" 1.D. AND 2" LONG WILL REST ON BULB
CONE.

WOTE 3: ¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DI-
RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF
THE BOTTOM OF THE BASE.

92CM~6367R3

JUNE 15, 1948 TUBE DEPARTMENT CE-6367R3
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7CPI
OSCILLOGRAPH TUBE

ELECTROSTATIC FOCUS, MAGNETIC DEFLECTION

General:

Heater, for Unipotential Cathode:
Voltage. « v ¢« v v « o 6.3 £10% . . . ac-or dc volts
Current. . . . . .. .. 0.6 & v i v v v e e amp

Direct Interelectrode Cipacitances (Approx.):
Grid No.1l to A1l Other Electrodes. . . . 8.0 . . . . uuf

Cathode to A1} Other Electrodes. . . . . 6.5 . . . . uuf
Phosphor (For Curves, see front of this Section) . . . . No.l

Fluorescence « « v v v v v v 0 o o n e 0 e e e Green

Persistence, « + v v v v v v v v vt e e n e e e e Med i um
Focusing Method. . . . « .+ ¢ v v v v v v 4 Electrostatic
Deflection Method, « v v ¢ v v v v & 0 v v v v v v Magnetic
Solid Deflection Angle (Approx.) . . . . . v v v v o v . 570
Overall Length . . . . .+ . v v o v o v o 13-7/16" +3/8"
Greatest Diameter of Bulb. . . . . . . . . . . ¢ .. 7" +1/8"
Minimum Useful Screen Diameter . . . . . . . . . .. 6-1/2"
Cabe v v« v v e e e e e e e e e Recessed Small Ball
Mounting Position. + o v v v v v v v v v v e e e e Any
Base . . . .. ... o0, Long Medium-Shell Octal 8-Pin

Basing Designation for BOTTOM VIEW . . . . . . . . . . 6AZ

Pin 1 ~No Connection @5 Pin 6 —Cathode

Pin 2-—Anode No.1 Pin 7 —Heater

Pin 3-No Connection © (6) Pin 8 —Heater

Pin 4 -Grid No.2 Pod Cap - Anode No.2

Pin 5-Grid No.1 @) AD

KEY

Maximum Ratings, Design-Center Values:
ANODE-Nc.2 VOLTAGE . « + v v ¢« v v « o « & 8000 max. volts
ANODE-No.1 VOLTAGE . . . . .« « v « o v« 2400 max. volts|
GRID-No.2 VOLTAGE. . v v v v v « v & o o 300 max. volts|
GRID-No.1 VOLTAGE:

Negative bias value. . . . « « . . « . . 125 max. volts|

Positive bias value. . . . . . . « . . . 2 max. volts
PEAK HEATER~CATHODE VOLTAGE:

Heater negative with respect to cathode. 125 max. volts|

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

Typical Operation:

Anode-No.2 Voltage®. . . . . . . . 4000 7000 . . volts
Anode~No. 1 Voltage for
Focus at 75% of Grid-No.1
Voltage for Cutoff® . 780 1365 . . voltg

Grid-No.2 Voltage. . « v « + v + & 250 250 . . voltg
Grid-No.1 Voltage for

Visual Cutoff** . ~45 -45 . . voltg
*,o,*tl See next page.

AUG. 15, 1946 TUBE DEPARTMENT DATA
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7CPI
OSCILLOGRAPH TUBE

In general,
[s]

8rilliance and definition decrease withdecreasing anode-No.2 voltage.
the anode-No.2 volitage should not be less than 4000 volts.

Individual tubes may require between -30% and +20% of thevalues shown
with grid-no.1 voltages between zero and cutoff.

visual extinction of undeflected focused spot. Supply should be ad-
justable to+ 504 of indicated value,

Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms

AUG. 15, 1946

TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

v L
AT
SCREEN

RADIUS 3.083" —_—
'/4 MIN 2*
I S
AR. 1134

h 4

ANODE N22 |
RECESSED

SMALCIRPBP(LL \ 3 '/e”MAX.

(NOTE 1)
S50 REFERENCE
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(NOTE 2) £33

EFFECTIVE
CENTER OF 127%

DEFLECTION w o w g
— L 1.375"1.055 43

LONG MEDIUM-

SHELL OCTAL
8-PIN BASE
(NOTE 3)

NOTE t: THE PLANE THROUGH THE TUBE AXIS AND PIN
No.2 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE No. 2 TERMINAL BY AN ANGULAR TOLER~
ANCE (MEASURED ABOUT THE TUBE AXiS)} OF 10°.
ANODE No.2 TERMINAL IS ON SAME SIDE OF TUBE AS
PIN No.2.

NOTE 2: REFERENCE LINE 1S DETERMINED BY POSITION
WHERE GAUGE 1.430" + .003" -~ .000" 1.D. AND 2"
LONG WiLL REST ON BULB CONE.

NOTE 3: ¢ OF BULB WILL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTION FROM THE PERPENDICULAR ERECTED
AT THE CENTER OF THE BOTTOM OF THE BASE.

92CM-6364R2

AUG. 15, 1946 TUBE DEPARTMENT CE-6364R2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



/
?
]
,

'

TCPI
AVERAGE CHARACTERISTICS

0 0 0 O
T £¢=6,3 VOLTS
T ANODE~Ng2I| VOLTS ADJUSTED TO GIVE FOCUS
I GRID-N22 VOLTS =250
600
I
5 500
1
H acol)
G
N S17] Y
3
<
g] o
a
=t
3003
Vi
N
ol
z
n}
Q
P
4 20()<
V.
A
— 100
A p4
LA A
1
=
F il L
~40 -3 -20 -10 0
GRID VOLTS
AUG. 23,1946 TUBE DEPARTMENT 92C~-6424

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

—



@ !

4
7DP4
KINESCOPE
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
DATA

General: -
Heater, for Unipotential Cathode:

Voltage., . . . . .. .. 6.3 ... .. . ac or dc volts

Current. . . . . . ... 0.6 ... ........ amp
Direct Interelectrode Capacitances (Approx.):

Grid No.1 to A1l Other Electrodes. . . . . 6 . . . uufle

Cathode to A1l Other Electrodes. . . . . . 5 ... uuf

External Conductive Coating to Anode No.Z{ligg m?ﬁ ﬁﬁ;
Phosphor (For Curves, see front of this Sectionl . . . . No.4

Fluorescence and Phosphorescence . « v o o v « « 4 & White

Persistence of Phosphorescence . . v +« v « v v v « Medium
Focusing Method. . . . . . . .. ... .... Electrostatic
Detlection Method. . . . . . . e e e e e e e e Magnetic
Deflection Angle {Approx.) . . . . « « v v v v v v v .. 500
fon Trap » v v v v ot ot e e e e e e e e e e e e e Magnetic
External Coating-. . . . . . . . . . . . .. .. . Conductive
Overall Length . . . . . .. ... ... .. 14-1/16" + 3/8"
Greatest Diameter of Buib. . . . . . . . .. 7-3/16" £ 1/8"
Minimum Useful Screen Diameter . . . . . . . . . . ... 6"
Raster Size (Approx.). . . « . . « . .. L. . AT x B5-t/2"
Mounting Position. . . . . [ T Any
Cap. « v « « . s e e e e e . . . Recessed Smali Cawty
Base « v v 4 v b e e v e e e e e . Smait-Shell Duodecal 7-Pin

Pin 10-Grid No.2
Pin 11~ Cathode
Pin 12~ Heater

Cap - Anode No.2,

Pin 1~ Heater

Pin 2~Grid No.l

Pin 6~ Anode No.l

Pin 7-Internal Con.~

Do Not Use Grid No.3
Maximum Ratings, Design-Center Values:
ANODE~No.2® VOLTAGE® . . . . . . . . e 8000 max. volts
ANODE-No.1 VOLTAGE . . . .« .+ &+ o o 2400 max. volts
© JGRID-N0.2 VOLTAGE. . . . . « v v v v w. . 410 max. volts
. |GRID-Ne.1 (CONTROL ELECTRODE) VOLTAGE
Negative bias value. . . . . . . . . .. 125 max. volts
Positive bias value. . . . . . . . . . . 0 max. volts
Positive peak value. . . . . . . . . - 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . . 150 max. volts |«
Heater positive with respect to cathode. 150 max. volts|e

"% Ssee next page.

« Indicates a change,

NOV. 15, 1949 TUBE DEPARTMENT DATA
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7DP4
KINESCOPE

>

Typical Operation:

Anode-No.2 Voltage*. . . . . . ..
Anode-No.1 Voltage for Focus®, . . . , 1215 to 1645 wvolts
Grid-No.2 Voltage. . + + « v v v v ¢ v o & 250 . . volts
Grid-No.1 Voltage for Visual Cutoff**, -27 to -63 volts
Max. Anode-No.1 Current Range. . . . . ~15 to +10 pamp

. .. .. 6000 . . volts
O-

Maximum Circuit Values:

|Grid-No.1-Circuit Resistance . . . . . . . 1.5 max.megohms

Minimum Circuit Values:

The power supply should be of the limited-energy type with
inherent regulation tolimit the continuous short—circuit cur—
rent to5 ma. |f the supply pemmits the instantaneous short—
circuit current to exceed 1 ampere, or is capable of storing
more than 250 microcoulombs, the effective resistance in cir—
cuit between “indicated electrode and the output capacitor
should be as follows:

Grid-No.1-Circuit Resistance . . . . . . . 150 min.  ohms
Grid-No.2-Circuit Resistance . . . . . . . 470 min.  ohms
Anode-No.1-Circuit Resistance. . . . . . . 2700 min. ohms
Anode-No.2-Circuit Resistance. . . . . . . 9100 min. ohms

[The resistors used should be capable of withstanding the volt-
ages involved. i .

Components:

lon~Trap Magnet* e e e e e e e e e RCA Type No.203D1
Deflecting Yoke* . e e e+« ... RCA Type No.201D12

Anode No.2 and grid No.3,which are connected together within tube, are
referred to herein as anode No. 2.

The product of anode—No. 2 voltage and average anode~No.2 current should
never exceed 6 watts,

Brilliance and definition decreasewith decreasing anode-No. 2 vol tage.
In general, anode-No.2 voltage should not be less than 5000 voits.

o With the comdined grid-#o.1 bias voltage and video-signal voltage ad-
justed to produce a highlight brightness of t2 foot-lamberts on a u4* x
§-1/2" picture area.

% . N

#* Visual extinction of undeflected focused spot.

Thedc current required by thismagnet is approx. 70 ma. for the typical
operating conditions shown,

The horizontal deflecting—coil current required by this yoke to pro-
duce 5-1/2" picture width is approx. 410 ma. peak-to-peak under the
typical operating conditions shown. The current variesdirectly as the
square root of the anode-No.2 voltage.

->Indicates a change.
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7DP4
KINESCOPE

i” FOR
TUBE SUPPORT
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SEE NOTE 7 L |

b SMALL-SHELL

Vo DUODECAL

— 7-PIN BASE

(NOTE 3)

NOTE |: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN PO-
SITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS
AND ANODE No.2 TERMINAL BY AN ANGULAR TOLERANCE {MEASURED
ABOUT THE TUBE AXIS) OF 10°. ANODE No.2 TERMINAL 1S ON
SAME SIDE AS VACANT PiIN POSITION No.3.

NOTE 2: REFERENCE LINE 1S DETERMINED BY POSITION WHERE
HINGED GAUGE (.500" + .003" ~ .000" |.D. AND2" LONG WILL
REST ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DI~
AMETER OF 1-7/8".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 5: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH

OCTOBER 15, 1947 TUBE DEPARTMENT CE-6664R1A

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE
(continued from preceding page)
PIN No.6 ANDTUBE AX1S PASSES THROUGH LINE JOINING CENTERS
OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD OF {ON-
TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT
TO PIN No.6 AND SOUTH POLE TO PIN No. 2.
NOTE 6: LOCATION OF DEFLECTING YOKE MUST BE WITHIN THIS
SPACE.
NOTE 7: KEEP THIS SPACE CLEAR FOR |ON-TRAP MAGNET.
NOTE 8: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED
CLEAR AREA AROUND ANOOE CAP.
92CM-6664R |
OCTOBER 15, 1947 TUBE DEPARTMENT CE-6664R1B

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE CHARACTERISTICS
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7JPI
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . « + « « « » 6,3 . ... ..aordc volts
Current. .« .+ . « « « . 0.6 e e e e s .. amp
Direct Interelectrode Capacitances {Approx.):
Grid No.1 to All Other Electrodes. . 3] i f
DJy to Dy . e e e e e e s 3 i
DJS to DJg v v v v v e e e e e 2 et
DJ7 to A}l Other Electrodes. . 9 puf
DJy to A1l Other Electrodes. 9 gt
DJ3 to A1l Other Electrodes. 7 uuf
DJ. to A1l Other Electrodes. . « « « « o = o T o o )
Phosphor (For Curves, see front of this Section) . . . « « - - No.1
Fluorescence and Phosphorescence . . . . « « + « « Green
Persistence of Phosphorescence . . . « « « « « = v - Med ium
Focusing Method. . . « « « v & v v v v v v e s Electrostatic
Deflection Method. . . . . v « « « v o o o « & Electrostatic
Deflecting~Electrode Arrangement . . . See Outline Drawing
Overall Length . . . . . . v o & o - . 14-172" £ 3/8"
Greatest Diameter of Bulb. « « « v v o v v+ o o 7" 2 1/8"
Minimum Useful Screen Diameter . . . « « « « « « + v o 6"
Mounting Position. 110
BaAse « « « v a4 w e e e e e e . Medium-Shell Diheptal 12-Pin
Basing Designation for BOTTOM VIEW . A R et
Pin 1 - Heater Pin 9-Anode No.2,
Pin 2 ~Cathode Grid No.2
Pin 3-Grid No.l Pin 10 - Deflecting
Pin 4 -No Electrode
Connection DJ2
Pin 5 - Anode No.1l Pin 11-Deflecting
Pin 7 -Deflecting Electrode
Electrode DJ1
DJ 0 Pin 12 - Internal
Pin 8-Detlecting Connection-
Flectrode Do Not Use
g Pin 14 —Heater

DJ, and DJ, are nearer the screen
DJg and DJy are nearer the base

With DJq positive with respect to DJ2, the spot is de-
flected toward pin 5. With DJ3 positive with respect to
DJ4, the spot is deflected toward pin 2.

The plane through the tube axis and pin 5 may vary from
the trace produced by DJ1 and DJ7 by an angular toler—
ance (measured about the tube axis) of 109, Anglebetween
DJq - DJ2 trace and DJ3 - Ddg trace is 900 & 3°.

JAN. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
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OSCILLOGRAPH TUBE

Maximum Ratings, Design-Center Values:

ANODE-No.2® VOLTAGE® . . . . . . .. .. . 6000 max. volts
ANODE-No.1 VOLTAGE . . . . . . . . . « . . 2800 max. volts
GRID-~No.1 VOLTAGE:
Negative bias value. . . . . . « . . . . 200 max. volts
Positive bias value, . . . .+ . . . .. 0 max. volts
Positive peak value. . . . . . . . ... 2 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND
ANY DEFLECTING ELECTRODE . . . 750 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts

Equipment Design Ranges:
For any anode-No.z2 voltage (Ep,) between 1000* and 6ooo volts

Anode-No.1 Voltage . . . . 27% to 40% of Ebp . . . . volts
Max. Grid-No.1 Voltage
for Visual Cutoff . . 2.8% of by .« . . volts
Anode-No.1 Current for any
Operating Condition. -15 to +10 . . . microamp
Deflection Factors:
DJp & DJ2. . . . P 31 to 41 v dc/in./kv of Ebp
D3 &DJ4. . . o oL 25 to 34 v dc/in./kv of Eb2
Spot” Position. . . . . . . #
Examples of Use of Design Ranges:
For anode-No.2 voltage of 2000 4000 volts
Anode~No.1 Voltage . . . . 540-800 1080-1600 . . . volts
Max. Grid-No.1 Voltage
for Visual Cutoff . . -56 -112 .+ . volts
Deflection Factors:
DdL & DJo. v v v oL 62-82 124-164 volts dc/in.
DJ3 & DJge = v v o v - 50-68 100-136 volts dc/in.

Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms
Resistance in Any Deflecting-
Electrode Circuit® . . . . . 5.0 max. megohms

Minimum Circuit Values:

The power supply should be of the limited-energy type with
inherent regulation to limit the continuous short-circuit
current to 5 milliamperes. f the supply permits the
instantaneous short-circuit current to exceed 1 ampere, oOr
is capable of storing more than 250 microcoulombs, the
effective resistance in circuit between indicated electrode
and the output capacitor should be as follows:

Grid-No.1-Circuit Resistance . . . . . . . . 220 min. ohms

®,0,*, #,0: See next page.

JAN. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Anode-No. 1-Ci rcuit Resistance. . « + < .+ . . 3000 min, ohms
Anode-No.2-Circuit Resistance. . . . . . . . 6800 min. ohms

The resistors used should be capable of withstanding the
applied voltage.
L]

Anode No.2 and grid No.2, which are connected together within tube,
are referred to herein as anode ¥No. 2.

O For operation at or near ¢ volts on grid No.1 and with 4000 to 6000
volts on anode No.2, it is essential that the effective resistance of

the anode-No.2 supply be adequate to limit the anode-No.2 input
power to 6 watts.

Brilliance anddefinition decrease with decreasing anode-No.2 voltage.

A value as low as 1000 volts is recommended only for low-velocity

deflection and tow ambient-1ight levels.

# The center of the undeflected, focused spot will fall within a circle
having a 10-mm radius concentric with the center of the tube face.

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

SCREEN "
RADIUS Tt
3’ MnN.——»l |
‘ ”n
1.134
133,
Yy
| ”
14 Yy
3
+ Y
" 1 "
2'tYe
MEDIUM-SHELL
DIHEPTAL
12-PIN BASE \
92CM - 6667

¢ OF BULB WILL NOT DEV | ATE MORE THAN 2° IN ANY DIRECTION FROM
THE PERPENDICULAR ERECTED AT THE CENTER OF BOTTOM OF THE BASE.

JAN. 1, 1951 UBE DEPARTMENT TENTATIVE DATA 2
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7JP4
KINESCOPE
ELECTROSTATIC FOCUS—ELECTROSTATIC DEFLECTION
Supersedes Type 7GP4*

General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . . 6.3 £+ 10% . . . . ac or dc volts
Current. . . . . . . .. 0.6 . . v . . amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to A1l Other Electrodes.- . . . 8.5 uuf
Cathode to A1l Other Electrodes. . . . . 9.5 upf
DJ]_ to DJZ ............... 3.5 unf
DJ3 toDJg v v v s e e e e e e 2.0 ... uuf
DJ] to All Other Electrodes. . . . . . . 11.0 . . . upf
DJ5 to Al1 Other Electrodes. . . . . . . 11.0 mj
DJz to Al1 Other Electrodes. . . .. 8.0 upf
DJz to All Other Electrodes. . . . . . . 8.0 .« ppf
Phosphor (For Curves, see front of this Sectionl) . No.4
Fluorescence . v v v v v v v v e v v e e e e e e e White
Persistence. . « v + v 4 v v v v e e e e e e s e Medium
Focusing Method. . . . . « . & ¢ v« v o o . Electrostatic
Deflection Method. . . . « « . v v v o o o 4 & Electrostatic
Overall Length . . . . . . v v v v v v v v vt 14-1/2" ¢ 3/8"
Greatest Diameter of Bulb, . . . . « . « v o v . . 7"+ 1/8"
Minimum Useful Screen Diameter . . . . . . . .« o o+ . 6"
Raster Size. . .« v v v v ¢ v v v v e e e e 4" x 5-1/2"
Mounting Position. . . . . . . . . I T Any
Base ., . . . . v u 4o 0. . Medium-Shell Diheptal 12-Pin
Basing Designation for BOTTOM VIEW . . . . . « . « . . 14—
Pin 1 -Heater Pin 9-Anode No.2,
Pin 2 —Cathode Grid No.2
Pin 3-Grid No.1 Pin 10 - Deflecting
Pin 4 —No Electrode
Connection DJ2
Pin 5—Anode No.1l Pin 11 -Deflecting
Pin 7 -Deflecting Electrode
Electrode DJ1
DJ Pin 12 — Internal
Pin 8 -Deflecting Connection—
Etectrode Do Not Use
DJ4 Pin 14 ~ Heater
DJ, and DJ, are nearer the screen
DJ."J and DJ4 are nearer the base
With DJy positive with respect to DJZ, the spot is de-
flected toward pin 5. With DJg positive with respect to
DJy, the spot is defiected towdrd pin 2.
The plane through the tube axis and pin 5 may vary from
the trace produced by DJ1 and DJy by an angular tolerance
{measured about the tube axis) of 10°.
The angle between the trace produced by D\él and DJy and
the trace produced by DJg and DJg is 90° 39,
* The 7JP4 replaces the 7GP4 provided no connections are made to the 7GPy
socket contacts for pins 4 and 12.

SEPT. 2, 1947 TUBE DEPARTMENT TENTATIVE DATA
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KINESCOPE
Maximum Ratings, Design-Center Values:
ANODE-No.2 & GRID-No.2 VOLTAGE . . . . . . 6000 max. volts
ANODE-No.1 VOLTAGE + « . « v v v v v v v 2800 max. volts
GRID-No.1 {CONTROL ELECTRODE) VOLTAGE:
Negative bias value . . . . . . . . .. 200 max. volts
Positive bias value# . . . . . . . . . . 0 max. volts|
Positive peak value . . . . . .. . .. 2 max. volts} .

PEAK VOLTAGE BETWEEN ANODE No.Z
AND ANY DEFLECTING ELECTRODE. . . 750 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not

exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . 125 max. volts
Heater positive with respect to cathode 125 max. volts

Equipment Design Ranges:
For any anode-No.2 voltage (Eby) between 3000™ and 6ooo volts
Anode-No. 1 Voltage
for Focus® 27% to 40% of Epp . . . volts
Grid-No.1 Voltage for
Visual Cutoff 1.2% to 2.8% of Epy . . . volts
Anode—No.1 Current for Any

Operating Condition’ -15 to +10 .. . uamp
Deflection factors:

DJg & DIy . oo .. 31 to 41 v dc/in./kv of Epg

DJ3&DJ4 e e e 25 to 34 v dc/in./kv of Epy

Examples of Use of Design Ranges:

For anode-No.2 wvoltage of 6ooo volts
Anode-No.1 Voltage . . + + « . . . 1620 to 2400 . . . voltg
Grid-No.1 Voltage forVusua] Cutoff -72 to -168 . . . volts
Deflection Factors:

Dipg &DJp + v v v v e e 186 to 246 volts dc/in.
DJ3 &DJg4 -« v v v oo e e 150 to 204 volts dc/in.
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms
Resistance in Any Deflecting
Electrode Circuit® . 5.0 max., megohms

Minimum Circuit Values:

When the output capacitor of the power supply is capable of]
storing more than 250 microcoulombs, and when the inherent
regulation of the power supply permits the instantaneous
short-circuit current to exceed 1 ampere, the effective re-
sistance in circuit between indicated electrode and the out-
put capacitor should be as follows:

Grid—No.1-Circuit Resistance . . . . . . 220 min. ohms]
Anode-No.1-Circuit Resistance. . . . . . 3000 min. ohms
Anode=No. 2-Circuit Resistance. . . . . . 6800 min, ohms
§*00e

. .« . . : See next page.

SEPT. 2, 1947 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



7JP4
KINESCOPE

# At or near this rating, with 4000 to 6000 volts on anode No.2, the ef-
tective resistance of the anode-~No.2 supply should be adequate to limit
the anode-No.2 input power to 6 watts.

Brilliance and definition decrease with decreasing anode-No.2 voltage.
o With the combined grid-No.1 bias voltage and video-signal voltage ad-
justed for a highlight brightness of 12 foot—tamberts on a #" x 5-1/2*
picture area.
O |t is recommended that the deflecting-electrode-circuit resistances be
approximately equal.

® The 7JP8 is designed to be used in television circuits with horizontal
deflection applied to deflecting electrodes DJ3 and DJy, and should be
so used to obtain maximum picture width. When"the 7JPi is operated in
this way, the deflecting vo!tage required toproduce thevertical height
is approximately the- same as that reguired to produce the horizontal
width of a television picture of standard proportions.
SCREEN “y
RADIUS L)
3” MuN,—*l e—
‘ "
1.134
! 133,
9%
3,
MAX. ER
1a by
2
3,
%
274 l/IGH
MEDIUM SHELL
DIHEPTAL
12-PIN BASE \
92CM-6667
¢ OF BULB WILL NOT DEVIATE MORE THAN 2° N ANY OI-
RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER
OF BOTTOM OF THE BASE.
SEPT. 2, 1947 RCA VICTOR DIVISION CE~6667
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MAGNET IC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 ...... ac or dc volts
Current, . . . . .. .. 0.6 v ¢ v v v v e amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to All Other Electrodes. . . . . . 6 puf
Cathode to All Other Electrodes. . . . . . . 5 wf
Phosphor {For Curves, see front of this Section) . . . P7
Fluorescence . . . « v v « v v o v 4 & @ v v o s Blue
Phosphorescence. . . . . . . + ¢ . 4 4 oa . Green i sh—Yel tow
Persistence. . + « v v ¢« ¢ o ¢ o 0 n h e e e e Long
Focusing Method. . . . . . . . . . ... .. Magnetic
Deflection Method. . . . . . . ¢ .+ -« v v 4 4 & Magnetic
Deflection Angle (Approx.} . . . . v« v v v o . . . . 500
Overall Length . . . . . . . .. ... ... 12-3/4" + 3/8"
Greatest Diameter of Bulb. . . . . . . . . . 7-3/16" t 1/8"
Minimum Useful Screen Diameter . . . . . . . . . . . . 6"
Mounting Position. . . . . . . . . . . .. ... o Any
Cap. + v v v v v . Recessed Small Cavity (JETEC No.J1-21)
Base . . . . . . Small-Shell Duodecal 5-Pin (JETEC No.B5-57)
BOTTOM VIEW
Pin 1-Heater Pin 11 - Cathode
Pin 2-Grid No.1 Pin 12 - Heater
Pin 10-Grid No.2 A © Cap —Grid No.3,
.
& ‘ b Collecto
OME,
Maximum Ratings, Design-Center Values:
Ultor® VOLTAGE . . . + v v v =« . . . . . 8000 max. volts
GRID-No. 2 VOLTAGE:
Positive Value (DC or Peak AC) . . . . . 700 max. volts
Negative Value (DC or Peak AC) . . . . . 180 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . .. 180 max. volts
Positive bias value¥ . . . . . . . . .. 0 max. volts
Positive peak value. . . . . . . . . .. 2 max. volts
PEAK GRID-No.1 DRIVE FROM CUTOFF . . . . . 65 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with resnect to cathode. 125 max. volts
[ ]

In the 7M~types, grid No.3 which has the ultor function, and collector
are connected together withih the tube and are conveniently referred
to collectively as *ultor®. The "ultor”® in a cathode-ray tube is the
electrode, or the electrode in combination with one ormore additional
electrodes connected within the tube to it, to which is applied the
highest dc voltage for accelerating the electrons in the beam prior to
its deflection.

# At or near this rating, the effective resistance of the ultcr supply
should be adequate to limit the ultor input power to 6 watt

OCTOBER 1,1951 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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Gr

—+|Spot Position . . . . . . .

Gr

L

Typical Operation:
Ultor Voltage®. . . . . . . 4000 7000 volts

Grid-No.1 Voltage © . . . . =27 to -63 -27 to -63 volts

—>|Grid-No.2 Current . .
- Focusin?-Coil Current

Maximum Circuit Values:

id-No.2 Voltage . . . . . 250 250 volts|

... =15 to +15 -15 to +15 pamp

DC Approx.)** . . . 64 & 15% 85 + 15% ma|
- ##

id-No.1~Circuit Resistance. + « » » « 1.5 max. megohms

grilliance and definition decrease with decreasing ultor voltage. in
general, the ultor voltage should not be less than 4000 volts,

For visual extinction of undeflected, focused spot.

For specimen focusing coil similar to JETEC Focusing Coil No.109 po-—
sitioned with airgap toward faceplate and center line of air gap 2-3/u"
from Reference Line (see Outline Drawing) and ultor cyrrent of 200
microamperes.

The center of the undeflected, unfocused spot will fall within a circlel
having 12-mm radius concentric with the center of the tube face,

—» Indicates a change

OCTOBER 1,1951
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“g : 1" FOR .
SCREEN [+ 7351 )p TUBE SUPPORT
A"MIN. — i Y
t [ %=,
¥ T | 71,
2%, ‘g;j .o v 43
2% VA B s
\ 24"R. th
. : - 5% i SEAL
. SR DIA.
MAX. ~7 . A
S %y % /g w29 7%
3. - MAX,
% -3 _
RID N%23, COLLECTOR
¢ RECESSED, SMALL
\ CAVITY CAP (NOTE () o
o JETEC Ne Ji-21 12 %
- . a
ﬂEFLERENCE; N t 3
“ N
2k (NOTE 2) 950 MAX.
(NoTE 4) \EFFECTIVE
IR CENTER OF
DEFLECTION “
o - L™
™ | etk Q"
t g
SMALL-SHELL
DUODECAL
5-PIN BASE
(NOTE 3)
JETEC N2 85-57
92CM-7438R3 !

ROTE 1t THE PLANE THROUGH THE TUBE AXIS AND VACANT
PIN POSITION No.3 MAY VARY FROM THE PLANE THROUGH
THE TUBE AXIS AND BULB TERMINAL BY AN ANGULAR
TOLERANCE (MEASURED ABOUT THE TUBE AXiS) OF  10°.
BULB TERMINAL IS ON SAME SIDE AS VACANT PIN PO~
SITION No.3.

NOTE 2! REFERENCE LINE |SDETERMINED BY POSITION WHERE
REFERENCE-L {NE GAUGE (JETEC No.1i2) [.500 + .003"—
.000"™ |. D. AND 2" LONG WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY
MOUNTED: IT SHOULD HAVE FLEXIBLE LEADS AND BE
ALLOWED TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF
BASE SHELL WILL FALL WITHIN CIRCLE CONCENTRIC WITH
BULB AXIS AND HAVING DIAMETER OF I-7/8".

NOTE 4 LOCATION OF DEFLECTING YOKE MUST BE WITHIN
TH!IS SPACE.

OCTOBER 1,1951 TUBE DEPARTMENT CE-7438R3
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7MP14 ¥
OSCILLOGRAPH TUBE

MAGNET-IC_FOCUS MAGNET IC DEFLECTION

The 7MP14 is the same as the TMP7 except that it uti-
lizes a medimum-long—persistence, cascade (two-layer
screen which exhibits purple fluorescence of short
persistence and orange phosphorescence which persists
for a little over aminute under conditions of adequate
excitation and ambient light.

Because of its medium-long—-persistence, the 7MP14 is
particularly useful whereeither low- and med i um-speed
non-recurring phenomena or high-speed recurring phe-
nomena are to be observed. Furthermore, two or more
phenomena can be cbserved simul taneously on the screen
by means of a suitable switching arrangement.

The persistence is such that the 7MP14 without filter
can be operated with scanning freguencies as low as
30 cycles per second without excessive flicker. When
used with yellow filter, such as Wratten No.15 (G},
the 7MP14 can be operated with much lower scanning
frequencies.

In general, operation of the 7MPl4 at an ultor voltage
below 4000 volts will not give persistence of useable
brightness.

THE SPECTRAL-ENERGY EMISSION CHARACTERISTIC
and the PERSISTENCE CHARACTERISTIC of
the P14 Phosphor are shown at the
front of this Section

OCTOBER 1,1951 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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TNP4
PROJECTION KINESCOPE
METAL-BACKED FLUORESCENT SCREEN
FORCED-AIR COOLED
ELECTROSTAT IC FOCUS ) MAGNET IC. DEFLECT ION
DATA -
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . . 6.6 ... ... ac or dc¢ volts|e
Current. . . . . . . .. 0.62 v v i i v e e e e e amp
Direct interelectrode Capacitances {(Approx.):
Grid No.1 to All Other Electrodes. . . . . 12 uuf
Cathode to All Other Electrodes. . . . . . 6 wuf

Phosphor (For Curves, see front
of this Section} . . No.4—Silicate-Sulfide Type

Fluorescence and Phosphorescence . . . . . . . . . . White
Persistence of Phosphorescence . . . . . . . . . . Medium
Focusing Method. . . . . . . . . « . . . ... Electrostatic
Deflection Method. . . . . . . « v v v v o v v v W Magnetic
Deflection Angle (Approx.) . . « « v ¢ v v v o v o . 50
Overall Length . . . . . . . . ... ... 19-1/2" + 5/8"

Greatest Diameter of Bulb (Excludlng Side Cap) , 7" t 3/16"
Maximum Radius of Tube fincluding Side Cap). . . . 4-11/32"
Quality Rectangle of Face Plate

{See Qutline Drawing). . . . . « . « « « « . . 5" x 3-3/4"
0 T Y Medlum
Mounting Position. . . . . . . . ¢ 0 . . 00 e .
Base . . . . . . Plastic-Filled, Small-Shell Diheptal 14—P|n
Basing Designation For BOTTOM VIEW . . . . . . . . . 14N

Pin 1- Heater
Pin 2 - Cathode
Pin 3-Grid No.1
Pin 4 -Grid No.2
Pin 5~No Conn.

Pin 9-Grid No.3
. Pin 10-No Conn.

Pin 11 - No Conn.

Pin 12 -No Conn.

Pin 13- Int. Conn.-
Pin 6 - No Conn. Do Not Use:
Pin 7-No Conn. Pin 14 — Heater
Pin 8- No Conn. Cap - Anode

NOTE: Socket contacts for pins No.5, 6, 7, 8, 10, 11,
12, and |3 should beremoved so that maximum
insulation isprovided for pin No.9.
Air Flowto Face . v v v v v v v v o v o o 40 cfm

The specified air flow should be delivered perpendicularly from a
nozzle having a diameter of about 2 inches onto the face of the tube
while it is inoperation. The blower should have adequate capacity to
provide fora total system pressure drop including that of the air filter.

Face Temperature . « « « « + ¢ + o « o = o« » 100 max. oc

CATHODE-DRIVE* SERVICE

Unless otherwise specified, voltage values are pos;twe
with respect to grid No.1

Maximum Ratings, Absolute Values:

ANODE-to-GRID-No.1 VOLTAGEC. . . . . . . . 80000 max. ‘volts
*,%; see next page < Indicates a change
JUNE 1, 1953 —— TENTATIVE DATA 1
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PROJECTION KINESCOPE

GRID-No,3-to~GRID-No.1 VOLTAGE . . . . . . 20000 max. volts
GRID~No.2-to-GRID-No.1 VOLTAGE . . . . . . 850 max. volts
GRID-No.2-to—~CATHODE VOLTAGE . . . . . . . 600 max. volts
CATHODE-to—GRID-No.1 VOLTAGE:
Positive bias value. . . . . . .. ... 250 max. volts
Negative bias value. . . . . . .. N 0 max. volts
Peak negative value. . . . . . .. ... 2 max. volts
AVERAGE ANODE CURRENT. . . . . . . . . .. 2 max. ma

PEAK HEATER~CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds . 410 max. volts

After equipment warm-up period . . . 150 max. volts

Heater positive with respect to cathode. 150 max. volts
Typical Operation:

Anode-to-Grid-No.1 Voltage#. . . . . . 75000 volts

Grid-No.3-to—Grid-No.1 Voltage . . . . 16000 — 18000 volts

Grid-No.2-to-Grid-No.1 Voltage
for Pattern Cutoff. . . 400 - 600 volts

Cathode—to-Grid-No.1 Voltage . . . . . 125 volts
Cathode-to-Grid-Na.1 Video Voltage:
Peak positive value (Black level). . 0 volts
Peak negative value {White Level). . 125 volts
Max. Grid-No.3 Current . . . . . . . . 15 pamp
Max. Grid-No.2 Current Range . . . . . -15 to +15 uamp

GRID-DRIVE™* SERVICE

Unless otherwise specified, voltage values are positive
with respect to cathode

Maximum Ratings, Absolute Values:

ANODE VOLTAGE® . . . . . . .. .. . ... 80000 max. volts
GRID-No.3 VOLTAGE. . . . . . . . . . . .. 20000 max. volts
GRID-No.2 VOLTAGE. . . . . . . . . . . .. 600 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . , . . . . . . ... 250 max. volts
Positive bias value, . . . . . .. ... 0 max. volts
Peak positive value. . . . . . .. ... 2 max. volts
AVERAGE ANODE CURRENT. . . . . . . . . . . 2 max. ma

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds . 410 max. volts
After equipment warm-up period . . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts

** Grid driveis the operatmg condition in which the video signal varies
the grid-Ko.1 potential.

O The product of anode-to~grid-No.1 voltage, or anode voltage, and average
anode current should be limited to 160 watts

cathode drive is the operating condition in which the video signat
varies the cathode potential,

#: See next page.

JUNE 1, 1953
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TNP4
PROJECTION KINESCOPE

Typical Operation:

Anode Voltage# . . . . . . . « . ¢ .. 75000 volts
Grid-No.3 Voltage. . . 16000 — 18000 volts
Grid-No. 2 Voltage for Pattern Cutoff . 400 - 600 volts
Grid-No.1 Voltage. . . « . . . . . .. -155 volts
Grid-No.1 Video Voltage:
Peak negative value (Black level). . 0 volts
Peak positive value (White level). . 155 volts
Max. Grid-No.3 Current . . . . . . . . 15 pamp
Max. Grid-No.2 Current Range . . . . . -15 to +15 pamp
Maximum Circuit Values:
Grid-No.1~Circuit Resistance . . . . . 1.5 max. megohms
# Brilliance and definition decrease with decreasin anode~to—gr|d-No 1
voltage or anode voltage. In general, the anode-to-grid-keo.1 voltage

or the anode voltage should not be leSs than 70000 volts.

OPERAT NG NOTES

X-ray radiation is produced at the face of the 7NP4 when
it is operated at its normal anode voltage. These rays
can constitute a health hazard unless the tube is ade-
quately shielded. Make sure that the shielding provides
the required protection against personal injury.

The air-cooling system required to cool the face of the
INP4 consists of a biower andan air duct, having an outlet
diameter of about 2 inches, directed perpendicularly onto
the face of the tube. An air flow of 40 cubic feet per
minute at the tube face is required to provide adequate
cooling. In a typical system with air filter, the total
systemstatic pressure isapproximately 0.25 inch of water.
The cooling air must not contain water, dust, or other
foreign matter. Theair—cooling system should be electri-
cally interconnected with the anode power supply toprevent
operation of the tube without cooling.

Darkening of face occurs during normal operation of the
INP4 with resulting decrease in the light transmitted by
the face. The rate of darkening increases rapidly with
increase in anode voltage, is proportiona! to the beam
current, and is inversely proportional tothe scanned area.
The darkening develops rapidly during initial operation;
thereafter, a gradual increase in the amount of darkening
will beobserved during the |ife of the tube. The darkening,
however, can be decreased periodically throughout the fife
of the tube by bleaching the face as prescribed in the
NP4 bulletin.

NOV. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA 2
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PROJECTION KINESCOPE

QUALITY
RECTANGLE
(NOTE 1)
e % | —'-r_%«”MAx
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5 ” -
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3, " ANODE
t7e na%? MEDIUM CAP
-R. NOTE 3
(NOTE 2) ¢ )
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INSUL AT ING
COATING
) ”
] 2'%g 13
REFERENCE
LINE (NOTE 7) } “ o
(NOTE @) 43" t+ 18%+%
*};__Z
L8
_/ v i n 9%t%
EXTERNAL - l—2't Yig
CONDUCTIVE
COATING ! SMALL-SHELL
(NOTE 5) l OIHEPTAL
18-PIN BASE
(NOTE6) '
92CM~7476

NOTE |: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR
AX1S OF THE 5" x 3~3/4" QUALITY RECTANGLE 1S LOCATED
45° 4 10° {N ACOUNTER-CLOCKWISE DIRECTION FROM A PLANE
THROUGH THE ANODE TERMINAL AND THE TUBE AXIS.

NOTE 2: INSIDE SURFACE OF FACE PLATE WITHIN THE QUALITY
RECTANGLE MAY VARY % 0.006" FROM THE SPHERICAL SURFACE
HAVING A 15.315" RADIUS.

NOTE 3! THE PLANE THROUGH BASE PIN No.9 AND THE TUBE AXIS
MAY VARY FROM THE PLANE THROUGH THE ANODE TERMINAL AND
THE TUBE AXIS BY AN ANGULAR TOLERANCE (MEASURED ABOUT
THE TUBE AX1S) OF {0°. THE ANODE TERMINAL IS ON SAME
SIDE AS PIN No.9.

NOV. 1, 1950 TUSE DEPARTMENT CE-7476A
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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PROJECTION KINESCOPE

NOTE 4: REFERENCE LINE IS DETERMINED BY POSITION WHERE
GAUGE 2.100" % .00I"™ 1,D. AND 3" LQNG WILL REST ON
BULB CONE.

NOTE 5: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 6: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. SOCKET CONTACTS FOR PINS 5, 6, 7, 8, 10, I,
12, AND 13 SHOULD BE REMOVED {N ORDER TO PROV IDE MAX IMUM
INSULATION FOR PIN No.9.

NOTE 7: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS
SPACE.

NOV. 1, 1950 TUBE DEPARTMENT CE-74768
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7NP4
AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE

E £=6.6 VOLTS

ANODE-TO - GRID-N2! VOLTS=

70000 -80000

GRID-N2 3 -TO-GRID-N21 VOLTS

ADJUSTED TO GIVE FOCUS

GRID-N2 2-TO-GRID-N21 VOLTS

ADJUSTED TO PATTERN CUTOFF
CATHODE BIASED POSITIVE

WITH RESPECT TO GRID

N2l (vOLTS) =125

GRID-DRIVE SERVICE
E ¢~ 6.6 VOLTS

ANODE VOLTS =70000-80000
GRID N23 VOLTS ADJUSTED
TO GIVE FOCUS

GRID N22 VOLTS ADJUSTED
TO PATTERN CUTOFF
GRID-N2| BIAS VOLTS =-155
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VIDEO SIGNAL VOLTS FROM CUTOFF
JULY 26, 1950 TUBE DEPARTMENT 92CM- 7514
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7NP4

AVERAGE DRIVE CHARACTE RISTICS

CATHODE - DRIVE SERVICE
E£=66 VOLTS

ANODE-TO- GRID-N€1| vours-

000

GRID-N23 -TO -GRID-Ng| vours

ADJUSTED TO GIVE FOCUS

GRID-N2 2-TO-GRID-N21 VOLTS

ADJUSTED TO PATTERN CUTOFF
CATHODE BIASED POSITIVE

WITH RESPECT TOQ GRID

Ne | (voLTs) =125

Y
RASTER SIZE: 5 x 374

T T T T T T T T T T T P ey T T

GRID-DRIVE SERVICE

E¢=6.6 VOLTS
ANODE VOLTS = 75000

GRID-N23 VOLTS ADJUSTED
TO GIVE FOCUS

GRID-N22 VOLTS ADJUSTED
TO PATTERN CUTOFF

GRID-Ng2 | BIAS VOLTS= -155

RASTER S1ZE: 5" x 3%,"

(ARNRSARUNSSURET RRC AR NUNERUNSNE RN S

35000

30000

25000

20000

15000

10000

HIGHLIGHT BRIGHTNESS— FOOT -~ LAMBERTS
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VIDEO SIGNAL VOLTS FROM CUTOFF

JULY 26, 1950
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AVERAGE DRIVE CHARACTER(STIC S

ST ETT e E AN L O (Dot S
CATHODE-DRIVE SERVICE GRID- DRIVE SERVICE
F E¢=6.6 VOLTS "E££=6.6 VOLTS
© ANODE -TO-GRID-Ni VOLTS = . ANODE VOLTS = 75000
75000 [ GRID-N23- VOLTS ADJUSTED
GRID-N23-TO-GRID-N2 [VOLTS TO GIVE FOCUS
| ADJUSTED TO GIVE FOCUS I GRID-N22 VOLTS ADJUSTED |
T GRID-N22-TO~GRID-N2I VOLTS I TO PATTERN CUTOFF
ADJUSTED TO P@_TT%'?_';‘A. GRID-N2| BIAS VOLTS = - 155
i RASTER SIZE: 5°x3
~ CATHODE BIASED POSITIVE * 3%
= WITH RESPECT TO GRID
VOLTS )=125

" RASTER SIZE. s"x33,

8 A it Bt e =

TRANSF‘ER CHARACTERISTICS

—==—=—TRANSFER CHARACTERISTICS ON BASIS :
OF CONTRAST RATIO OF 100:1

R

HIGHLIGHT BRIGHTNESS—FOOT-LAMBERTS

400E:

300 5
200} ?, :
I i Ga:
ool i I ;
3 456 810 20 30 40 60 80 100 206 300
. VIDEO SIGNAL VOLTS FROM CUTOFF
JULY 28, 1950 TUBE DEPARTMENT 92CL-7519
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MONITOR KINESCOPE

MAGNETIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 ... 0. ac or dc volts
Current. . . . . v« . . 0.6 . ... amp
Direct Interelectrode Capacitances (Approx ):
Grid No.1 to All Other Electrodes. . . . . . 6 . .. puf
Cathode to All Other Electrodes. . . . . 5 wpaf
Phosphor(For Curves, See front of this Section). No 4—Su1f!de Type
FIUOFESCENCE & v v v v v v v v v v v w v v e e . White
Phosphorescence. . . « . & v v v v 0 4 v v e . White
Persistence. . . « + v v v v o i i 0 e e e 0 Short
Focusing Method. . . . . . . . . e e e e e e e Magnetic
Deflection Method. . . . . . . . e e e e e e e e Magnet|c
Deflection Angle {Approx.} . « « & v ¢« v v v v v v o« v 520
lon-Trap Gun . . . . . Requires External, Single-Field Magnet
Overall Length . . . . . . . .. v e« a . . 12-7/8"  3/8"
Greatest Diameter of Bulb. . . . . . . . . .. 7-3/16" + 1/8"
Screen Diameter. . . . . . . o . L0000 0w e 6-1/4"
Mounting Position. . . . . . . . . . . 00w 0w L Any
CaP. v v v s e e e e e e e e e e e Recessed Small Cavity
Base . . . . . . e e e e e e e Small-Shell Duodecal 5-Pin
BOTTOM VIEW
Pin 1-Heater Pin 11~ Cathode
Pin 2-Grid No.1 Pin 12 - Heater
Pin 10-Grid No.2 . ‘ @) Cap - Anode
@ (O,
OLID)
Max imum Ratings, Design-Center Values:
ANODE VOLTAGE* . . . . . . . . . . ... . 10000 max. volts
GRID-N0.2 VOLTAGE. . + . v v v v v v v v 410 max. ‘volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . e 125 max. volts
Positive bias value. . . . . . e e e 0 max. volts
Positive peak value. . . . . . . . . .. 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds. . . . . . 410 max. volts
After equipment warm-up period . . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts

Typical Operation:
Anode Voltage®™*. . . . . . ... . ... . 8000 . . volts

* The product of anode voltage and average anode current should be

limited to 6 watts.

** Brilliance and definition decrease with decreasing anode voltage. In
general, the anode voltage should not be less than 6000 volts.

JAN. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
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MONITOR KINESCOPE

Grid-No.2 Vol tage. e e e e e e
Grid-No.1 Voltage for Visual Extinc-
tion of Undeflected Focused Spot . . =33 to -77 volts

300 volts

Focusing—Coil Current (DC, approx.}# . . . 80 ma
Field Strength of Single=Field
fon~Trap Magnet®. . . . . . . .. 35 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms

Minimum Circuit Values:

The power supply should be of the limited-energy type with
inherent regulation to limit the continuous short—circuit
current to 5 milliamperes. |f the supply permits the instan—
taneous short—circuit current to exceed 1 ampere, or is capable
of storingmore than 250 microcoulombs, the effective resistance
incircuit between indicated electrode and the obtput capacitdr
should be as follows:

Grid-No.1-Circuit Resistance . . . . . . . 150 min.  ohms
Grid-No.2-Circuit Resistance . . . . . . . 470 min, ohms
Anode~Circuit Resistance . . . . . . . . . 11000 min. ohms

The resistors used should be capable of withstanding the
applied voltage.

# For specimen focusing coil similar to JETEC Focusing Coil No.109,
positioned with air gap toward kinescope screen, and center line of
air gap 3 inches from Reference Line (see Outline Drawing). The
indicated current is for condition with combined grid-No.1 bias
voltage and video-signal voltage adjusted to produce a highlight
brightness of 40 foot—lamberts on a §-3/8" x u" picture area sharply
focused at center of screen.

Measured at center of field with General Electric Gauss Meter, Cat.
No. 409X51.

JAN. 1, 1951 TENTATIVE DATA
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MONITOR KINESCOPE

1%etls
"
SCREEN DIA. 6, I FOR
" ADL 566”4 TUBE SUPPORT
N. VALUI

/2;32”

y

Y
R\
34 MAx. \ ISR,
ANOD
RECESSED SMALL
CAVITY CAP

“noTE TS ATy <

REFERENCE i, , Y
LINE g ™ g5 Max.
(NOTE 2)

3"
6

MIN. . — T

" 6t %6

(NOTE 5) % 13

| (NOTIEB 4

SEE 6NOTE SMALL - SHELL
DUODECAL
+ 5-PIN BASE
(NOTE 3)

g2CM-T7524 T

NOTE |: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
PCSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AX(S) OF 10°. ANODE TERMINAL |S ON SAME
SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE 1S DETERMINED BY POSITION WHERE
HINGED GAUGE 1.500" + .0Q03" ~ ,000" [.D. AND 2" LONG
WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
|T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN CIRCLE CONCENTRIC WITH BULB AX1S AND HAVING
DIAMETER OF 1-7/8".

NOTE 4: DISTANCE FROM REFERENCE LINE FOR LOCATING CENTER
OF 1ON—TRAP MAGNETIC FIELD. DIRECTYON OF FIELD OF THE
{ON=TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT
TO VACANT PIN POSITION No.8 AND SOUTH POLE TO PIN No.2.

JAN. 1, 1951 TUBE DEPARTMENT CE-7524A
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WOTE §: LOCATION OF DEFLECTING YOKE MUST BE WITHIN THIS
SPACE.

NOTE 6:. KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, 1ON-TRAP
MAGNET .

NOTE 7: FOR TUBE SUPPORT WHICH MUST BE KEPT AT LEAST 2%
AWAY FROM ANODE CAVITY CAP.

N 1851 CE-75248
JAN. 1, TUBE DEPARTMENT CE-75248
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE GRID-DRIVE CHARACTERISTICS

E £=6.3 VOLTS

T T T T T T T T T T T T T T T AT T T T

F ANODE VOLTS = 8000
F GRID N2 | BIASED TO CUTOFF OF b H
| UNDEFLECTED FOCUSED SPOT s

I RASTER SIZE= 53" x 4” (FOCUSED IT E
F FOR AVERAGE BRIGHTNESS)

; 3 I 1
T T

THTE T

e
2404

T
T

200

160

120 1

HIGHLIGHT BRIGHTNESS—FOOT-LAMBERTS

i 1
RN AT 1 I 2T
“ 7‘k >[ i | I % %
o 10 20 30 e} 70
VIDEO SIGNAL VOLTS FROM CUTOFF
AUGUST 22, 1950 TUBE DEPARTMENT 22CM-7529
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AVERAGE GRID-DRIVE CHARACTERISTICS

[‘l‘ll!\IVlll]!lllllllIlllYl!lllllllllllllll\l
Eg = 6.3 VOLTS
ANODE VOLTS = 8000 -10000

GRID N2 | BIASED TO CUTOFF Lo
OF UNDEFLECTED FOCUSED SPOT

T

2.0

ANODE MILLIAMPERES
o

0.5

T

] 10 20 30 40 50 60 70
VIDEO SIGNAL VOLTS FROM CUTOFF

AUGUST 22, 1950 TUBE DEPARTMENT 92CM-7530
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MONITOR KINESCOPE

METAL-~BACKED SCREEN

ELECTROSTATIC FOCUS MAGNET IC DEFLECTION
DATA

General:
Heater, for Unipotential Cathode:

Voltage . « v v v v + .« 6.3 + o v o v ac or dc volts

Current . . . . .« .« . . 0.6 @ v v v v v e v v . amp
Direct Interelectrode Capacitances {(Approx.}:

Grid No.1 to All Other Electrodes . . . . 6 uuf

Cathode to All Other Electrodes . . . . . 5 f
Faceplate o v v v v v v v v v 0 0 e e s Clear Glass
Phosphor, Metal-Backed® . . . . . . . . .. P4—Sulfide Type

Fluorescence and Phosphorescence .......... White

Persistence of Phosphorescence. . + +« « « « = « . . Short
Focusing Method . . . . .« v . v o v v o o Electrostatic
Deflection Methed . . . v « o v v o v v v o v Magnetic
Deflection Angle {Approx.}. « « v v v v v v v v v v v & 50°
Overall Length. . . . . « v v ¢ v o v o v v s 13-1/8" + 3/8"
Greatest Diameter of Bulb . . . . . . . . . . 7-3/16" + 1/8"
Minumum Useful Screen Diameter. . . . « « « v « « ¢ « 6"
Picture Size (Within minimum-useful-screen area) | | 5-3/8" x 4"
[oF: - T Recessed Small Cavity (JETEC No. J1-21)
Base. . « . . . Smal1~Shell Duodecal 6-Pin {JETEC No. B6-63)

BOTTOM VIEW

Pin 12 - Heater
Cap - Grid No.4,

Pin 1 - Heater
Pin 2 - Grid No.1

Pin 6 — Grid No.3 Co](lneito;'
Pin 10 - Grid No.2 er
Pin 11 - Cathode
Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE. . . . . . . e e e e 12000 max. voltg
GRID-No.3 VOLTAGE . . . . . . . . « .. 2000 max. voltg
GRID-No.2 VOLTAGE . . . . . . . . e 410 max. volts|
GRID-No.i VOLTAGE:
Negative bias value « . + . . . « .+ . 125 max. volts
Positive bias value « « . « . « « . . 0 max. volts|
Positive peak value . . « « « + . . . 2 max. volts

for curves, see front of this Section.

Inthe 7TPu4, grid No.4 which has the ultor function, and coliector are
connected together within the tube and are conveniently referred to
collectively as *ultor-, The *ultor® in a cathode-ray tube is the
electrode, or the electrode in combination with one or more additional
electrodes connected within the tube to it, to which is applied the
highest dc voltage for accelerating the eléectrons in the beam prior
to its deflection,
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7TP4
MONITOR KINESCOPE

PEAK HEATER~CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds 410 max. volts
After equipment warm-up period. . . 180 max. volts]
Heater positive with respect to cathode. 180 max. volts

Equipment Design Ranges!:

For any ultor voltage (E,) between 10000* and 12000 volts
and grid-No.2 voltage (E,,) between 150 and 410 volts

Grid-No.3 Voltage for Focus with

Ultor Current of 100 pamp. . . 11.6% to 15.8% of £, volts

Grid-No.1 Voltage for Visual

Extinction of Undeflected
Focused Spot. « « « » . - - 11% to 25.7%ofEC2 volts

Grid-No.3 Current™™. . . . . . . See Curves

Grid-No.2 Current. « « « .+ « & - -~15 to +15 pamp
Field Strength of Adjustable
Centering Magret. . . . . . 0 to 8 gausses
gxamples of Use of Design Ranges:
For ultor voltage of 10000 volts
and grid-No.2 voltage of 200 volts
Grid-No.3 Voltage for Focus with
Ultor Current of 100 wamp . . 1160 to 1580 volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot . . . . . . . -22 to -52 volts
Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . 1.5 max. megohms

* grilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage shouid not be Yess than 10000 volts,

b % . . .
Grid-No.3 current increases as the ultor voltage is decreased.
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7TP4
- MONITOR KINESCOPE

7348ty

" 1 FOR
6" MIN. USEFUL TUBE SUPPORT

SCREEN DIA.
L

", -
R 4
P
. — sl o a%g
N ! i R
15, 7 R . .
5 e 24 SEAL
Y _J Lom.
2
7%
3, " MAX.
B MAX ey “GRID N24, COLLECTOR
HPPROX RECESSED SMALL
CAVITY CAP
JETEC N2 Ji- 21
~ o ) (NOTE 1)
REFERENCE l " B
LINE ™ 056 max. 13V
(NOTE 2) : .,
! v +%
gt
5 "
7%
g
! SMALL - SHELL
DUODECAL
| 6 - PIN BASE
JETEC N2 B6- 63
(NOTE 2)
92CM - 7691 A
NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY

VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMI-
NAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE-TUBE AX1S
OF t 109  BULB TERMINAL IS ON SAME SIDE AS PIN No.6.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE
REFERENCE-LINE GAUGE (JETEC No.|i2) i.500" + 0.003"
- 0.000" |.D. AND 2" LONG WILL REST ON BULB CONE.

NOTE 3: SOCKET FORTH{S BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING DiA-
METER OF 1-7/8".
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7TP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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€5=6.3 VOLTS

ULTOR (GRID-N24 AND
COLLECTOR) VOLTS = 10000
GRID-N£ 3 VOLTS ADJUSTED TO GIVE FOCUS
AT AVERAGE RASTER BRIGHTNESS |

GRID N2 1 BIASED TO CUTOFF OF
UNDEFLECTED FOCUSED SPOT
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7TP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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Eg=6.3 VOLTS
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7VPI
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage . . . . . ... 6.3 .. ac or dc volts
Current . . . . .. .. B e e e e e e e e e amp
Direct Interelectrode Capacitances {Approx.):
Grid No.1 to A1l Other Electrodes . . . . . 6 .. puf
Ddy toDJy . o0 o L oLl e e e e e 3 uuf
DiztoDdg .« v o v v v v i i 2 gt
DJ1 to AlT Other Electrodes « « « o v « « & 9 puuf
DJp to All Other Electrodes . . . . . . . . 9 wut
DJ3 to All Other Electrodes . . . . . . .. 7 upf
DJa to All Other Electrodes . . . . . . . . 7 .. puf
Faceplate « & v & & v v v v v v e e e e e e e Clear Glass
Phosphor (For Curves, see front of this Section} . . . P1
Fluorescence and Phosphorescence . . . . « . . . . Green
Persistence of Phosphorescence . . . « . v ¢« « . . Med i um
Focusing Method . . . . . o v v v v v v v v Electrostatic
Deflection Method . . . .+ . . v ¢ v ¢ v v o Electrostatic
Overall Length . . . . . .. .. .. .. .. 14-1/2" £ 3/8"
Greatest Diameter of Bulb . . . . . . . . . . . .. 7"+ 1/8"
Minimum Useful Screen Diameter . . . . . . . .« . « . 6"
Mounting Position . . v v v v v v v v v v v h e e e e Any
Bulb . . L e e e e e e e e e e e e e 56H
Base . . . . Medium-Shell Diheptal 12-Pin (JETEC No. 812—37)
BOTTOM VIEW
Pin 1-Heater Pin 9-Ultore
Pin 2 ~Cathode (Grid No.2,
Pin 3-Grid No.1 Grid No.4,
Pin 4 —No Collector)
Connection Pin 10-Deflecting
Pin 5-~Grid No.3 Elect. DJ2
Pin 7 -Deflecting Pin 11 -Deflecting
Electrode Elect. DJg
DJ Pin 12- Internal
Pin 8 -Deflecting Connect ion—
Electrode Do Not Use
DJg Pin 14 - Heater

DJ; and DJ, are nearer the screen
DJg and DJy are nearer the base

With DJ1 positive with respect to DJp, the spot is de-
flected toward pin 5. With DJ3 positive with respect to
DJg, the spot is deflected toward pin 2.

The plane through the tube axis and pin 5 may vary from
the trace produced by DJ1 and DJy by an angular tolerance
(measured about the tube axis) of +100. Angle between
DJ1 -DJ2 trace and DJ3-~DJg trace is 90013°.

®. see next page.
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7VPI
OSCILLOGRAPH TUBE

Max imum Ratings, Design-Center Values:

ULTOR® VOLTAGE + « + + « v v o 4 o s+ » » 4000 max. volts
GRID-No.3 VOLTAGE . . . . . « & v ¢« ¢« . 2000 max. volts
GRID-No.1 VOLTAGE:

Negative bias value . . . . . .. ... 200 max. volts

Positive bias value®* . . . . . . . . . . 0 max. volts

Positive peak value . . . . . « .« .« . . 2 max. volts
PEAK VOLTAGE BETWEEN ULTOR AND

ANY DEFLECTING ELECTRODE . . . . . . 750 max. volts

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode . 125 max. volts

Heater positive with respect to cathode . 125 max. volts

Equipment Design Ranges:
For any ultor voltage (E,) between 1000# and 4ooo volts
Grid-No.3 Voltage for Focus 27% to 40% of Ey volts

Maximum Grid-No.1 Voltage
for Visual Extinction of

Undeflected Focused Spot 2.8% of Ey volts
Grid-No.3 Current . . . . ~15 to +10 uamp
Deflection Factors:

DJg &Ddp v v v o w 31 to 41 v dc/in./kv of Ey

DJ3 &0Jg ... oo 0 25 to 34 v dc/in./kv of Ey
Spot” Position . . . . . . ##

Examples of Use of Design Ranges:
For ultor voltage of 1500 3000 volts
Grid-No.3 Voltage

for Focus 400 to 600 800 to 1200 volts
Maximum Grid-No.1 Volt-

age for Visual Extinc—

tion of Undeflected

Focused Spot . . . . . -42 -84 volts
Deflection Factors:

Dy & DJ2 o v o v v 47 to 62 93 to 123 voltsdc/in.

D3 &DJg . v v b .. 38 to 51 75 to 102 voltsdc/in.

Maximum Circuit Values:

Grid No.1-Circuit Resistance . . . . . . . . 1.5 max. megohms
Resistance in Any Deflecting-
Electrode Circuit® . . . 5.0 max. megohms

in the 7V¥P1, grid No.% which has the ultor function, grid No.2, and col-]
lector are connected together within the tube and are conveniently re—
ferred to collectively as "ultor.* The "ultor® in a cathode~ray tube
is the electrode, or the electrode in combination with one or more
additional electrodes connected within the tube to it, to which is
applied the highest dc voltage for accelerating the electrons in the
beam prior to its deflection.

At or near this ratin%‘ the effective resistance of the ultor supply
should be adequate to limit the ultor input power to 6 watts.

S

N

#,9#,%; see next page.
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7VPI
OSCILLOGRAPH TUBE

¥

% with ultor voltage of 1500 volts, the center of the undeflected focused

Brilliance and definition decrease with decreasing ultor voltage, A
value as low as 1000 volts is recommended only for low-velocity deflec—

tion and low ambient=light levels,

spot will fall within a circle having a 10-mm radius concentric with
the center of the tube face.

© |t is recommended that the deflecting—electrode—ircuit resistances be
approximately equal.
The 7VP1 can be used as a direct replacement
for the nJP1 in all equipment where the high-voltage
supply does not provide more than gooo volts.
SCREEN "
_RADIUS Tt
3”MIN.—’1
‘ ”
1134
4
9y
MAX.
MEDIUM-SHELL
DIHEPTAL
i2-PIN BASE\
JETEC N2 BI2-37
92CM-6667RI
Q OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY DIREC-~
TION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF
BOTTOM OF THE BASE.
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7VPI
AVERAGE CHARACTERISTICS
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TWP4
PROJECTION KINESCOPE

METAL-BACKED FLUORESCENT SCREEN
FORCED-AIR COOLED
ELECTROSTATIC FOCUS MAGNETIC DEFLECTION

DATA

General:

Heater, for Unipotential Cathode:
Voltage « « « o o« o « & 6.6+5% ... . ac or dc volts

Current « « v v « o « «» 0.62 e e s e s e s s s amp
Direct Interelectrode Capacitances (Approx.):

Grid No.1 to All Other Electrodes . . . . . 12 upf

Cathode to All Other Electrodes « « v « « « 6 uuf

Phosphor {For Curves, see front
of this Section) . . P4—Silicate-Sulfide Type
Fluorescence and Phosphorescence s e e e e e e White
Persistence of Phosphorescence e e e s s s w o Medium
Focusing Method « « + « «+ « « v+ + » « + « « » . Electrostatic
Deflection Method « v v & « « « + o « = o s « « « « Magnetic
Deflection Angle {Approx.) « . « « + .. o
Overall Length . . . . .. . 19—-7/16"1:5/8"
Greatest Diameter of Bulb (Exc]udlng Slde Cap) . . 7" t3/16"
Maximum Radius of Tube {Including Side Cap} . . . . 4-11/32"
Quality Rectangle of Faceplate
(See Qutline Drawing) .

e e e e v . B"x3-374"

Refractive Index for Facep]ate‘Glass e e e e e e s 1.469
Cap . . e e e e e s Medlum {JETEC No.C1-5)
Mount ing POSItIOﬂ . e . Any

Base . . .. . Plastlc—FvHed SmaH—SheH Dlhepta1 14-Pin
(JETEC No.B14-45)
BOTTOM VIEW
Pin 1 -~Heater Pin 10 ~No Conn.
Pin 2 -Cathode Pin 11-No Conn.
Pin 3-Grid No.1 Pin 12 - No Conn.
Pin 4 ~Grid No. Pin 13~ Int. Conn.-

(a3

Pin 5-No Conn. Do Not Use
Pin 6 —No Conn. Pin 14 - Heater
Pin 7 —=No Conn. Cap-Ultor
Pin 8- No Conn. {Grid No.4,

Pin 9-Grid No.3 Collector)

NOTE: Socket Contacts for pins No.5, 6, 7, 8, {0, II,
12, and |3 should be removed so that maximum
insulation is provided for pin No.9.

The specnfled air flow should be delivered perpendicularly from a
nozzle having a diameter of about 2 inches onto the face of the tube
while it is in operation. The blower should have adequate capacity
to provide for a total system pressure drop including that of the

air filter.
Face Temperature . . « « o o o« « « e« o« .« 100 max. oC|
JULY 1, 1952 UBE DEPARTMENT TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



& )
P TWP4
PROJECTION KINESCOPE

CATHODE~DRIVE™ SERVICE

Unless otherwise specified, voltage values are positive
with respect to grid No.1

Max imum Ratings, dbsolute Values:

ULTOR®~to~GRID-No.1 VOLTAGE® . . . . . . . 80000 max. volts
GRID-No.3~to-GRID-No.1 VOLTAGE . . . . . . 20000 max. volts
GR1D-No.2-to-GRiD-No.1 VOLTAGE . . . . . . 850 max. volts
GRID-No.2-to-CATHODE VOLTAGE . . . . . . . 600 max. volts
CATHODE-to~GR1D-No.1 VOLTAGE:

Positive bias value . . . . 250 max. volts

Negative bias value . . .. 0 max. volts
Peak negative value . « v « ¢ o ¢ & & & 2 max, volts
AVERAGE ULTOR CURRENT . v v o ¢ & o o « & 2 max. ma

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds . 410 max. volts

After equipment warm-up period . « . . 150 max, volts

Heater positive with respect to cathode. 150 max. volts
Typical Operation: )

Ultor-to-Grid-No.1 Voltage# . . . . . 75000 volts

Grid-No.3-to-Grid-No.1 Voltage . . . . 16000 — 18000 volts
Grid-No.2-to-Grid-No.1 Voltage

for Pattern Cutoff . . 400 - 600 volts
Cathode-to-Grid-No.1 Voltage . . . . . 125 volts
Cathode~to-Grid—No.l Video Voltage:

Peak positive value (Black level). . 0 volts
Peak negative value (White level). . 125 volts
Max. Grid-No.3 Current . . « . . . « & 15 wamp
Max. Grid-No.2 Current Range . . . . . -15 to +15 uamp

GRID-DRIVE** SERVICE

Unless otherwise specified, voltage values are positive
with respect to cathode

Max imum Ratings, Absolute Values:
ULTOR® VOLTAGE® . . . . . . .. .« . .. 80000 max. volts

® |n the 7WPu, grid No.4 which has the ultor function and collector are|
connected together within the tube and are conveniently referred to
collectively as "ultor®, The "ultor® in a cathode-ray tube /is the
electrode, or the electrode in combination with one or more additional
electrodes connected within the tube to it, to which is applied the
highest dc voltage for accelerating the electrons in the beam prior to
its defiection.

Cathode drive is the operating conditien in which the video signal
varies the cathode potential.

Grid drive is the operating condition in which the video signal varies
the grid-No.i potential. 4

The product of ultor—to-grid—No.1 voltage, or ultor voltage, and aver-
age ultor current should be limited to 160 watts,

# See next page.

*

*
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TWP4
PROJECTION KINESCOPE

GRID~No.3 VOLTAGE . . . + . . . . . . . . . 20000 max. volts
GRID-No,2 VOLTAGE « « v » v o v o s o = . . 600 max. volts
GRID-No.1 VOLTAGE:
Negative bias value , .
Positive bias value . ., .
Peak positive value . .
AVERAGE ULTOR CURRENT . . .
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds ., 410 max. volts
After equipment warm-up period . . . . 150 max. volts
Heater positive with respect to cathode . 150 max. volts

. 250 max., volts
0 max. volts
2 max. volts

2 max, ma

Typical Operation:

Ultor Voltage# . . . . . .. o . ..
Grid—No.3 Voltage . . . . . . . . ..
Grid-No.2 Voltage for Pattern Cutoff

75000 volts
16000 — 18000 volts
400 -~ 600 volts

Grid-No.1 Voltage . . . . . . . ... ~155 volts
Grid-No.1 Video Voltage:
Peak negative value (Black level) . . 0 volts
Peak positive value (White level) . . 155 volts
Max. Grid-No.3 Current. . . . . . . . . 15 uamp
Max. Grid-No.2 Current Range . .. .. -15 to+15 pamp
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . 1.5 max. megohms

# Brilliance and definition decrease with decreasin uttor—to-grid-Ko,1
voltage or ultor voltage. In general, the ultor— rid=-No.1 voltage
or the ultor voltage should not be less than 70000 volts.

OPERATING NOTES

X-ray radiation is produced at the face of the 7WP4 when
it is operated at its normal ultor voltage. For x-ray
shlelding considerations,-see sheet X~RAY PRECAUTIONS FOR
CATHODE~RAY TUBES at front of this Section,

The air-cooling system required to coo! the face of the
TWP4 consists of a blower and an air duct, having an out-
let diameter of about 2 inches, directed perpendicularly
onto the face of the tube. An air flow of 40 cubic feet
per minute at the tube face is required to provide ade-—
quate cooling. In a typical system with air filter, the
total system static pressure is approximately 0.25 inch
of water. The cooling air must not contain water, dust,
or other foreign matter., The air-cooling system should
be electrically interconnected with the ultor power supptly
to prevent operation of the tube without cooling.
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7TWP4
PROJECTION KINESCOPE

OPERATING NOTES (Cont'd)

Darkening of face occurs during normal operation of the
7WP4 with resulting decrease in the light transmitted by
the face. The rate of darkening increases rapidliy with
increase in ultor voltage, is proportional to the beam
current, and is inversely proportional to the scanned
area. The darkening develops rapidly during initial
operation; thereafter, a gradual increase tn the amount
of darkening will be observed during the lifeof the tube.
The darkening, however, can be decreased periodically
throughout the |ife of the tube by bleaching the face as
prescribed in the bulletin,

QUALITY
RECTANGLE

! (NOTE 1)
_l.r_ 3
o (=% Max.
[}
15, % 1"
%etly
- -
A .
3 ” ULTOR
e 2?-: — L MEDIUM CAP
-R. JETEC N2CI-5
(NOTE 2) ‘ 3e% (NOTE 3)
' EXTERNAL
INSUL AT ING
! COATING
) P
13,7 13
REFERENCE ] 2 e
LINE \ #~(NOTE DR | } 10%."15."
(NOTE4) 54 r 16 * 8
:f@"
EXTERNAL -» 2t Yy
CONDUCTIVE
COATING ' SMALL-SHELL
(NOTE 5) DIHEPTAL
14-PIN BASE
JETEC N2 Bi4-45
(NOTE &)

92CM-773t
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TWP4
PROJECTION KINESCOPE

NOTE I: WHEN VIEWED FROM THE FACE OF THE TUBE, THE MINOR
AX1S OF THE 5" x 3-3/4" QUALITY RECTANGLE IS LOCATED
45° £ 10° IN A COUNTER~-CLOCKWISE DIRECTION FROM A PLANE
THROUGH THE ULTOR TERMINAL AND THE TUBE AXIS.

NOTE 2: INSIDE SURFACE OF FACEPLATE WITHIN THE QUALITY
RECTANGLE MAY VARY t 0.006" FROM THE SPHERICAL SURFACE
HAVING A 20.3" RADIUS.

NOTE 3: THE PLANE THROUGH BASE PIN No.9 AND THE- TUBE
AX1S MAY VARY FROM THE PLANE THROUGH THE ULTOR TERMINAL
AND THE TUBE AX!S BY AN ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AXIS) OF 10°. THE ULTOR TERMINAL 1S ON
SAME SIDE AS PIN No.9.

NOTE 4: REFERENCE LINE IS DETERMINED BY POSITION WHERE
GAUGE 2.100" + 0.001" {.D. AND 3" LONG WILL REST ON
BULB CONE.

MOTE St EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 6: SOCKET FOR TH!S BASE SHOULD NOT BE RIGIDLY
MOUNTED; IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED
TO MOVE FREELY. SOCKET CONTACTS FOR PINS 6, 7, 8, 10,
11, 12, AND 13 SHOULD BE REMOVED IN ORDER TO PROVIDE
MAX{MUM INSULATION FOR PIN No.9.

NOTE 7: EFFECTIVE DEFLECTING FIELD MUST BE WITHIN THIS
SPACE.
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TWP4
AVERAGE DRIVE CH

ARACTERISTICS

CATHODE ~DRIVE SERVICE

E £=6.6 VOLTS
- ULTOR - TO - GRID-N2| VOLTS=
70000 -80000
GRID-N2 3-TO-GRID-N2| VOLTS
ADJUSTED TO GIVE FOCUS
GRID-N2 2-TO-GRID-N2| VOLTS
ADJUSTED TO PATTERN CUTOFF

CATHODE BIASED POSITIVE
WITH RESPECT TO GRID
N21 (voLTS) =125

GRID-DRIVE SERVICE
E£=6.6 VOLTS

ULTOR VOLTS =70000-80000
GRID N23 VOLTS ADJUSTED
TO GIVE FOCUS

GRID N22 VOLTS ADJUSTED
TO PATTERN GCUTOFF
GRID-N2| BIAS VOLTS =~ (55

IRETERET ENUUS PRI

A

N

ULTOR MILLIAMPERES
W

T
1T

T 0T
AT Y TT1
LT ma
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VIDEO SIGNAL
JULY 26, 1950
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VOLTS FROM CUTOFF
TUBE DEPARTMENT 92CM - 7514
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TWP4

L

E¢= 6.6 VOLTS
ULTOR -TO- GRID-N2} VOLTS =
75000

GRID-N23 ~TO -GRID-N®! VOLTS
ADJUSTED TO GIVE FOCUS
GRID-N2 2-TO-GRID-N2| VOLTS
ADJUSTED TO PATTERN CUTOFF

CATHODE BIASED POSITIVE
WITH RESPECT TO GRID
N2t (voLTS) =125

» 3 "
RASTER SiZE: 5 x 3“4

E£=6.6 VOLTS

bl
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AVERAGE DRIVE CHARACTERISTICS
CATHODE - DRIVE SERVICE T GRID-DRIVE SERVICE

ULTOR VOLTS= 75000

GRID-N2 3 VOLTS ADJUSTED
TO GIVE FOCUS

GRID-N22 VOLTS ADJUSTED
TO PATTERN CUTOFF

GRID-N2| BIAS VOLTS= -155

RASTER SIZE: 5" x 3%,
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AVERAGE DRIVE CHARACTERISTICS
CATHODE-DRIVE SERVICE GRID-DRIVE SERVICE
Eg=6.6 VOLTS E£=6.6 VOLTS )
ULTOR -TO-GRID-N®1 VOLTS = ULTOR VOLTS = 75000
75000 GRID-N23 VOLTS ADJUSTED
GRID-N23-TO-GRID-N2IVOLTS TO GIVE FOCUS
ADJUSTED TO GIVE FOCUS GRID-N22 VOLTS ADJUSTED
GRID-)A‘E-TO—GR!D-MI VOLTS 1t TO PATTERN CUTOFF

DJUSTED TO PATTERN LLL GRID-N21 BIAS VOLTS = - 155
CUTOFF il RASTER SIZE: 5"x3%

CATHODE BIASED POSITIVE -
WITH RESPECT TO GRID
N% | (VOLTS )=125
RASTER SIZE: 5x33
TRANSFER CHARACTERISTICS
— — —TRANSFER CHARACTERISTICS ON BASIS
OF CONTRAST RATIO OF 100:1 '
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9JP1/1800-F4
HIGH-VACUUM CATHODE-RAY TUBE

Heater Coated Unipotential Cathode
Voltage 2.5 a~c or d—c volts
Current 2.1 amp.
Focusing Method Electrostatic
Deflection Method Electrostatic and Magnetic

Electrode DJq is on same side of tube as base pin 2
Electrode DJ, is on same side of tube as base pin 6

Phosphor No.1
Fluorescence Green
Persistence Med fum
Direct Interelectrode Capacitances:
Control Electrode to All Other Electrodes 8 uuf
Deftecting Eiectrode DJ| to Deflecting Electrode D)y 1 ppf
Either Deflecting Electrode DJ) or DIy to All Other
Electrodes . 3.6 uuf
Cathode to All Other Electrodes 8 uuf
Overall Length 15-11/16" + 3/8"
Bulb -Diameter at Screen End 9" + 1/8"
Minimum Diameter of Screen 8"
Bulb Side Terminals Snap Connectors
Base Small Wafer Octal 8-Pin, Sleeve

Deflection Yoke:

s fLip Flush with Bulb Reference
Position on Tube Neck ILine (see OUTLINE DRAWING)
Working Length for 559 Angle Deflection 2" max.

Maximum Ratings Are Design-Center Values

MAX IMUM RATINGS and TYPICAL OPERATING CONDITIONS

Anode No.2 {High-Voltage Electrode)

Voltage 5000 max. volts
Anode No.1 (Focusing Electrode) Voltage 2000 max. volts
Grid (Control Electrode} Voltage Never positive
Peak Voltage Between Anode No.2 and

Either Deflecting Electrode 3000 max. volts
D-C Heater—to-Cathode Potential 125 max. volts
Grid-Circuit Resistance 1.5 max. megohms
Typical Operation:

Anode No.2 Voltage # 2500 5000 volts

Anode No.1 Voltage for Focus
at 75% of Grid Voltage for

Cut-0ff (Approx.}* 785 1570 volts
Grid Voltage for Cut-Off** ## -45 -90 volts
Deflection Sensitivity:

Electrodes DJy and DJ) 0.272 0.136 nm/voit D.C.
Deflection Factor:

Electrodes DJ1 and DJ, 93.8 187 vol ts DC./in.

NOTE |: The d-c potential of eash deflecting electrode is

maintained essentially equivalent to that of anode No.2
by connecting resistors having values not greater than
{0 megohms between each deflecting electrode and anode
No.2. This arrangement by suitable choice of resistor
{continued on next page)
#, *, **, ##: See next page.

June 1, 1942 RCA RADIOTRON DIVISION TENTATIVE DATA
RCA MANUFACTURING COMPANY. INC.
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9JPI
HIGH-VACUUM CATHODE-RAY TUBE

(continued from preceding page)
values minimizes pattern distortion and pattern drift
resuiting from unbalanced potentials on the deflecting
electrodes. The smaller the resistor values, the less
the distortion for a given beam current,

# Brilliance and definition decrease with decreasing anode No.2 volt-
age. In general, anode No.2 voltage should not be less than 2500
volts.,

* Supply should be adjustable to +20% of this value.

## Supply should be adjustable to +50% of this value.
** yisual extinction of a stationary focused spot.

Characteristic Curves of phosphor No.1 are shown at the
beginning of this section.

TYPICAL OSCILLOGRAPH CIRCUIT

? "
ANODE Ng2 S an R7
Ry
c--
T 4
Ry Rg Re VOLTAGE.
600w of¥LecriNg
Dobrs Frcm ELECTRODES
RECTIFIER By & DJp
<
C) OMNE-WAY
ORE-C SN
©
—300V% $e—-SRIB ] sorrom
= L TR catmone

c = FILTER $ONDENSER. 0.5 70 Ry 0.5 MEGOH
2

= M
Re = 0.15-MEGOHM POTENT OMETER

Cy = SEE NoTE 2 R = 1.5-MEGOHM (EACH SECTION) DUAL
Ry, Ry = 0.4 MEGOHM POTENTIOMETER FOR BEAM CENTERING
= 2.2 wiconms Rg = POTENTIAL EQUALIZING RESISTORS,

= 0.5-MEGOHN POTENTIOMETER SEE NOTES i

NOTE 2: When the cathode or the negative end of the cathode-ray high-
voltage supply is grounded, blocking condensers €y should have a
high voltage rating. When-anode No.2 .is grounded, condensers ¢y
may be low-voltage condensers,

For d—c amplifier service, the deflecting electrodes should be
coupled direct to the output .of the a ifier by omitting the
blocking condensers. In addition, it wil) usually be preferable
to remove the associated deflecting electrode resistor in order
to minimize the loading effect of the resistor on the d-=c ampli-
fier. With the resistor removed, it is essential, in order to
minimize the spot defocusing, that anode No.2 be returned to some
point in the d—c amplifier circuit ‘such that the potential dif-
ference between anode No.2 and the average voltage across the de—
flecting electrodes will be as low as .possible.

The Vicense extended to the purchaser of tubes appears in the License
Notice accompanying them, Information contained herein is furnished

without assuming any obligations. .

June 1, 1942 TENTATIVE DATA
RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.




@ Obsolete

9JPI
HIGH-VACUUM CATHODE-RAY TUBE

! 9"t Yy’

|3’
1357
. Y
A
: e 9eR
7% 6
+'y 53R
! ta— 2"}
REFERENCE LINE

THROUGH TOP LIP

OF DEFLECTING YOKE.
i YOKE HOLDER SHOULD
| PROVIDE FOR SPECIFIED
| MOVEMENT ALONG TUBE
§ AXIS.

L
()

TOP OF *, -
DEFLECTING 2 '4 MIN.
ELECTRODES\ ‘

” W, -~ DJ2 DJy
104’ 732
MIN. "h—MN4 DAL ‘\ /
e c )
bt ”3 3 " [} “
/g MIN- T2 003 a1 Y ¢ g
A DIA .
080"
+.005”
Sas DIA.
ENLARGED VIEW OF SMALBL_F\,mngsgcrAL
SNAP TERMINALS ; WITH SLEEVE
A,B AND G Ne T254
ANODE
oJ 2
2 DJ,
6 2

_BOTTOM VIEW OF TUBE

BOTTOM VIEW OF SOCKET CONNECT1IONS
DJ, = Deflecting Electrodes-

2=
THE PLANE THROUGH THE TUBE AXIS AKD = Anode No.

EACH OF THE FOLLOWING ITEMS MAY

VARY FROM THE PLANE THROUGH THE Anode
TUBE AXIS AND ANODE NO.2 TERMINAL erig (Sortrol Electrode)
BY THE ANGULAR TOLERANCES (MEASURED o e

ABOUT THE TUBE AXIS!? AS SHOWN: No Connection

ITEM TOLERENCE waGNETE BEFLECTION
—— SR NC G
PIN NO.2 + 90

D4y 50
0J; | +13

TRACE PRODUCED f £ 10
DJy & DJy

June 1, 1942 CE-6331

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC.



9JPI/1809-PI
AVERAGE CHARACTERISTICS
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ioBP4 I
KINESCOPE
MAGNETIC FOCUS . MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . « . .+ « . 6.3 ... ... ac or dc volts
Current. . . . . . 0.6 .+ v i v v v e e amp

Direct Intere1ectrode Capautances {Approx. ) :
Grid No.1l to All Other Electrodes. . . . 6.5 . . . puf
Cathode to A1l Other Electrodes. . . . . 5.0 BT |
External Conductive Coating to Anode No.2 2500 max. - uf
500 min. upf

Phosphor (For Curves, see front of this Section) . . . . No.4

Fluorescence and Phosphorescence . . . « ¢« « v o« o White

Persistence of Phosphorescence . . . . . . . . . . . Medium
Focusing Method. . . . . . ¢ .« v . oo o v v o e Magnetic
Deflection Method. « . « « v v v v o v v o o v v v Magnetic
Deflection Angle {Approx.) . « + v v v v v v v v v v o s 50©
lon Trap . . « « + « & S e s e e e e e e e e e Magnetic
External Coating . . . o o v v v v v v 0 0 v s . . Conductive
Overali Length . . . . . . . . ... v e . . . 17-5/8" + 3/8"
Greatest Diameter of Bulb., . . . . . . ¢ . . . 10-1/2" £ 1/8"
Minimum Useful Screen Diameter . . « « « « « « o + ¢ o & g"
Raster Size (Approx.). . v v v v v v o o o o e o v 6" x 8"
Mounting Position. « « « « v v o ¢ v o v o v 0w 00 e Any
[0 3 Recessed Small Cavity
Base . . . . v v v i Smal1~Shell Duodecal 7-Pin

Pin 10~ Grid No.2
Pin 11 ~ Cathode
Pin 12- Heater
Cap ~ Anode,

Pin 1~ Heater

Pin 2-Grid No.1
Pin 6-No Connection
Pin 7 - No Connection

Grid No.3

Maximum Ratings, Design-Center Values:
ANODE VOLTAGE® . . . . . « v v v v v v v v s 10000 max. volts
GRID-No.2 VOLTAGE. + + + « v ¢ @ v v o o = 410 max. volts
GRID-No.1 {CONTROL ELECTRODE) VOLTAGE:

Negative bias value. . . . . . . . . .+ .. 125 max. volts

Positive bias value. . . . « . « . . « . . 0 max. voltsle

Positive peak value. . . . « v « o o « & 2 max. volts|e

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 seconds . . . . 410 max. voltsje
After equipment warm-up period . . . . . 125 max. volts]
Heater positive with respect to cathode. . 125 max. volts|
® See next page.
«—(ndicates a change.

MAR. 15, 1948 TUBE DEPARTMENT DATA
RADIO C OF AMERICA, NEW JERSEY




»|Typical Operation:
Anode Voltage* . . . .. ... .... 9000 . . volts
Grid-No.2 Voltage. . . « « v v o v . . 250 . . volts
Grid-No.1 Voltage® . . . . .. .. .. -27 to -63  volts

Maximum Circuit Values:
Grid-No.1~Circuit Resistance . . . . . . . 1.5 max.megohms

>Minimum Circuit Values:

When the output capacitor of the power supply is capable of
storing more than 250 microcoulombs, and when the inherent
regulation of the power supply permits the instantaneous short—
circuit current to exceed 1 ampere, the effective resistance
in circuit between indicated electrode and the output capac-
itor should be as follows:

Grid-No.1-Circuit Resistance . . . . . . . 150 min. . ohms
Grid-No.2-Circuit Resistance . . . . . . . 470 min,  ohms
Anode-Circuit Resistance . . . . . . .. . 11000 min. ohms

The resistors used should be capableof withstanding the volt-
ages involved.

[Components:

lon-Trap Magnet‘ e e s s s s s e s .. . RCAType No.203D1
Deflection Yoke* . . . . .. ... ... . RCA Type No.201D1
Focusing Coil®™ . . . . . . .. ... ... RCA Type No.202D1

®  the anode and grid No.3 which are connected together within tube are

referred to herein as anode.

8rilliance and definition decrease with decreasing anode voltage. In
general, the anode voltage should not be less than 8000 volts,

Visual extinction of undeflected focused spot.

The dc current required by thismagnet isapprox. 109 ma. for the typical
operating conditions shown.

The horizonta) deflecting-coil current requiredby thisxoke to produce
8° picture width is approx. 470 ma. peak-to-peéak under the typical
operatlng conditions shown. The current varies directly as the square
root of the anode voltage.

The dc current requiredby this coil is approx. 115 ma. for the ty?ical
operating conditions shown and using combined grid-Nc.i bias voltage
and video-signal voltage adjusted toproduce a highlight brightness of
20 foot-lambarts on & 6° x 8" picture area. Distance from reference
line (see outline Drawing) tocenter 1ineof air gap is approx. 3-1/us,

L 2]

—»indicates a change.

MAR. 15, 1948 TUBE DEPARTMENT DATA
. RADIO CORPORATION OF AMERICA, HARRISON, NEW JEASEY




I0BP4
KINESCOPE

o
SCREEN W 72 FOR
SCREEN e 10 5's Iy TUBE SUPPORT

4 I/2” MIN.T ’1 e 3/8”R- 2 |/2”* |/4”
¥ ' o VT
.10 T seap DA, 7] |
(:} ” "
650 242 10 Y MAX. L o
| N 6 s )y
: e
3, MAX: /?\T‘;\g”al Y t 72
07" b 20°R. -l
2"R: o,
e, 25 R
%6 EXTERNAL 4 =4 N
CONDUCTIVE 3," DIA. 17 5%
COATJ:NG) ar] A Anooe 3,7
NOTE 8
‘ SO R e | T
1”(NOTE 9)~72 6 ‘ .> (NOTE 1)
REFERENCE t " 950" max.
3l 3
(NOTE 2) (NOT‘E ) V\.} N_EFFECTIVE 17 Vg
2V MIN ) CENTER OF 3
aMIN. g3 | DEFLECTION + ¥
(NOTE 6)  (NOTE 5) )
% f = et e
i1k :
544 SMALL-SHELL
SEE NOTE 7 :'H: DUODECAL
t il 7-PIN BASE
(NOTE 3)
: »|
NOTE |: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN

POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE TERMINAL BY AN ANGULAR TOLERANCE
(MEASURED ABOUT THE TUBE AX1S) OF 10°. ANODE TERMINAL
1S ON SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE tS DETERMINED BY POSITION WHERE
HINGED GAUGE +.500" + .003" — .0Q00" |.D. AND 2'" LONG
WILL REST ON BULB CONE

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED;
{T SHOULD HAVE FLEX(BLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WiLL FALL
WITHIN CIRCLE CONCENTRIC WITH BULB AX!{S AND HAVING DI-
AMETER OF 1-7/8".

NOTE 4: APPROX. DISTANCE TO CENTER OF FOCUSING-COIL AIR
GAP.

NOTE 5: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH
PIN No.6 AND TUBE AXtS PASSES THROUGH LINE JOINING
CENTERS OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD
OF ION-TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE 1S
ADJACENT TO PIN No.6 AND SOUTH POLE TO PIN No. 2.

OCTOBER 15; 1947 TUBE DEPARTMENT CE-6663R2A

RAD!IO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE
(continued from preceding page}
NOTE 6: LOCATION OF DEFLECTING YOKE AND FOCUSING-CCiL AiR
GAP MUST BE WITHIN THIS SPACE.
NOTE 7: KEEP THIS SPACE CLEAR FOR ION-TRAP MAGNET.
NOTE 8: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.
NOTE 9: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED
AREA AROUND ANODE CAP.
92CM-6663R2
q
OCTOBER 15, 1947 TUBE DEPARTMENT CE-6663R28

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE CHARACTERISTICS
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iI0BP4-A

KINESCOPE
MAGNETIC FOCUS MAGNET!C DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 . . . ... acor dc volts
Current. . . 0.6 e e e e e e amp,
Direct Interelectrode Capacutances (Approx.):
Grid No.1 to A1l Other Electrodes. . . . 6 . . . uuf
Cathode to Al Other Electrodes. . . . . 5 . .. puf
2 . f]
External Conductive Coating to Anode . gg(()) :ﬁi sz
Face Plate {Transmission of about 65%) . . RCA "Filterglass"
Phosphor (For Curves, see front of this Section) No.4-Sulfide Type
Fluorescence and Phosphorescence . . . . ... White
Persistence of Phosphorescence . . . . . . . . .. Med i um
Focusing Method . . . . . . e e e e e e e Magnet ic|
Deflection Method. . . . . . . . G e e e e e e Magnet ic|
Deflection Angle (Approx.) . . . . . . . . . . . .. . . 520
ton—Trap Gun . . . . . Reqwres External Double-Field Magnet
Overall tength . . . . . . . . .. e e e 17-5/8" + 3/8"
Greatest Diameter of Bulb. . . . . . . ... 1o-172" + 1/8"
Screen Diameter. . . . . . . . . . ... e e .. 9-3/8"
Mounting Position. . . . . . . . . . . 0.0 Any
Cape « v o v e e e e e e e . Recessed Small Cavuty
Base . . . . . .. .. Small-Shell Duodecal 5-Pin
Basing Designation for BOTTOM VIEW . . . . . . .. .. 12D¢
Pin 1-—Heater Pin 11 - Cathode
Pin 2-~Grid No.1 Pin 12 -Heater
Pin 10 -Grid No.2 5 A © Cap  —Anode,
@ D) Grid No.3
OLIE)
Maximum Ratings, Design-Center Values:
ANODEOVOLTAGE® . . . . . . . . . ... . . 12000 max. volts
GRID-No.2 VOLTAGE, . . . . . . . . .. .. 410 max, volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . .. 125 max. volts
Positive bias value. . . . . . . e 0 max. volts
Positive peak value. . . . . . . e 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts
O Anode and grid No.3, which are connected together within tube, are re-
ferred to herein as anode.
o The product of anode voltage and average anode current should be limited
to 6 watts.

MAY 1, 1950 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE
Typical Operation:
Anode Voltage® . . . . . .. . 9000 11000 volts|
Grid—No.2 Voltage. . . . . . . 250 250 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected

Focused Spot . . . . . . =27 to -63 =27 to -63 volts|
Focusing-Coil Current
(0C, Approx.)t . . 115 125 ma
{on—Trap-Magnet Current
(OC, Approx.)# . . 155 180 ma|

Maximum Circuit Values:

Grid-No,1-Circuit Resistance , 1.5 max. megohms

Minimum Circuit Values:

The power supply should be of the limited—energy type with
inherent regulation to limit the continuous short—circuit cur-
rent to 5 ma. |f the supply permits the instantaneous short—|
circuit current to exceed 1 ampere, or is capable of storing
more than 250 microcoulombs, the effective resistance in cird
cuit between .indicated electrode and the output capacitor
should be as follows:

Grid-No.1-Circuit Resistance , . . . . . . 150 min.  ohms
Grid-No.2~Circuit Resistance . . . . . . . 470 min,  ohms
Anode-Circuit Resistance . . . . . . . . . 15000 min. ohms

The resistors used should be capable of withstanding the ap-|
plied voltage. :
Components:

Horizontal-Deflection-Output & High-Voltage Transformer:
For use with pulse-operated high-voltage supply

giving 10000-12000 volts . RCA-217T1
Horizontal Limearity Control . . . . . . . .. . RCA-207R1
Width Control. . . . . . . . . .. ... .. .. RCA-206R1
Vertical-Deflection Output Transformer . . . . . RCA-204T9
Deflecting Yoke. . . . . . . . . . .. . .... RCA-205D1
lon-Trap Magnet (Permanent-Magnet Type). . . . . RCA-20303
Focusing Coil®0, . . . . . . . .. ... ... RCA-202D1
* Brilliance and definition decrease with decreasing anode voltage. In

general, the anode voltage should not be less than 8000 volts.

t fFor JETEC Focusing Coil N0.106, or equivalent, positioned with center
line of air gap approximately 3-1/4 inches from Reference Line (see
Outtine Drawing). The indicated currents are for the condition with
the combined grid-No.1 bias voltage and video~signal voltage adjusted
to produce a highlight brightness of 25 foot~lamberts for 9000volts,
or 30 foot-lamberts for 11000 volts, on an 8" x 6" picture area,

# For JETEC lon~Trap Magnet No.108, or equivatent, locatedwithmain oole
pieces longitudinally opposite intermal pole pieces, and rotated to
give maximum brightness.

90 penewal sales item onty.

MAY 1, 1850 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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10Yt by ——=
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SEE NOTE 6 L__——__—-?4 SMALL-SHELL
‘ IFH DUODECAL
HH 5-PIN BASE
(NOTE 3)

92CM-6663R3

NOTE |1: THE PLANE THROUGH THE TUBE AX1S AND VACANT PIN
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX|S AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AXiS) OF 10°. ANODE TERMINAL IS ON
SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE 1S DETERMINED 8Y POSITION WHERE
HINGED GAUGE 1.500" + .003"™ — 000" 1.D. AND 2" LONG
WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED;
|T SHOULD MAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
MORE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL
FALL WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING
DIAMETER OF [-7/8".

NOTE 4: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH
VACANT PIN POSITION No.6 AND TUBE AXIS PASSES THROUGH
LINE JOINING CENTERS OF POLE PIECES. DIRECTION OF
PRINCIPAL FIELD OF I1ON-TRAP MAGNET SHOULD BE SUCH THAT
NORTH POLE (S ADJACENT TO VACANT PIN POSITION No.6& AND
SOUTH POLE TO PIN No. 2.

NOTE 5: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL MUST
BE WITHIN THIS SPACE.

MAY 1, 1950 TUBE DEPARTMENT CE-6663R3A

RADIO CORPORATION Of AMERICA, HARRISON, NEW JERSEY
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KINESCOPE

NOTE 6: KEEP THIS SPACE CLEAR FOR [ON-TRAP MAGNE1.
NOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 8: FOR TUBE SUPPORT WHICH MUST NOT COVER SPECIFIED
CLEAR AREA AROUND ANODE CAP.

MAY 1, 1950 TUBE DEPARTMENT CE-6663R3B

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE

CURVES

The following Grid-Drive Characteristits Curves are for the
condition with grid No.1 biased to give visual extinction of
the undeflected, focused spot. Inviewing television pictures,
it will be found that the actual cutoff voltage corresponding
to black in the picture isapproximately 5 voits less negative
than shown on the curves; similarly, the grid-No.l drive to
obtain a given anode current or light output is also about 5
volts less.

AVERAGE GRID—DRIVE CHARACTERISTICS
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AVERAGE GRID-DRIVE CHARACTERISTICS
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AVERAGE GRID—-DRIVE CHARACTERISTICS

BE RaEEEEumERRanns SEEd RauNE ARANS SAUES HERNA
i Ep=6.3 VOLTS
T ANODE VOLTS = 9000 TO 12000
It GRID N2I BIASED TO CUTOFF OF
Ft UNDEFLECTED FOCUSED SPOT
1800
1
1600 )8
1400
« 1200
w
"4 vy
w +
a
% 1000
8 &
&
=
W 800
[=}
g o
« it
600 B
400
200
¥
HHHH
9 assBEEEREAEESS
o 1o 20 30 40 50 60 70
PEAK GRID-N2I DRIVE FROM CUTOFF-VOLTS
FEB. 21,1950 TUBE DEPARTMENT 92CM -7454

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



IOF P4-A

KINESCOPE
METAL-BACKED FLUORESCENT SCREEN
MAGNET IC FOCUS MAGNETIC DEFLECTION
DATA

General:
Heater, for Unipotential Cathode:

Voltage. . . . . . .. 6.3 ..., ac or dc volts

Current. . . . 0.6 ... ... amp
Diréct Intere]ectrode Capamtances

Grid No.1 to A}l Other Electrodes. . . . 6 uuf

Cathode to All Other Electrodes. . . . . 5 g

External Conductive Coating to Anode . . {2500 max. et
500 min.  uuf

Face Plate twith about 66% |ight transmission) . . . . Filterglass
Phosphor (For Curves, see front of this Section) P4—Sulfide Type

Fluorescence and Phosphorescence . . . . . . . . . . White|
Persistence of Phosphorescence . . . . . . . . . . . Short
Focusing Method. . . . . . . .. ... .. .... Magnetic
Deflection Method., . . . . . . .. .. v v .« . Magnetic
Deflection Angle (Approx.) . . . . . .. e e e 500
Overall Length . . . . . . .. ... .... 17-5/8" + 3/8"
Greatest Diameter of Bulb. . . . . .. ... 10-1/2" £ 1/8"
Minimum Useful Screen Diameter . . . . . .. . ... 9-1/8"
Mounting Position. . . . . . .. . .. ... ... .. Any
Cap. = v v v v v .. Recessed Small Cavity (JETEC No.J1-21})
Base . . . . .. Small-Shell Duodecal 5-Pin (JETEC No.B5-57)
BOTTOM VIEW
Pin 1-Heater Pin 12 —Heater
Pin 2-Grid No.1 Cap — Anode
Pin 10 -Grid Ne.2 C -External
Pin 11 -Cathode Conductive
Coating
Maximum Ratings, Design-Center Values:
ANODE VOLTAGE. . . . . . . . . . ... .+« 12000 max. volts
GRID-No.2 VOLTAGE. . . . . . . . . . ... 410 max. volts
GRID~No.1 VOLTAGE:
Negative bias value. . . . . . . . ... 125 max. volts
Positive bias value. . . . . . .. ... 0 max. volts
Positive peak value. . . . . . . .. .. 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . 410 max. volts
After equipment warm—up period . . . 140 max. volts
Heater positive with respect to cathode. 140 max. volts
AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE

Typical Operation:

Anode Voltage® . . . . . . . .. .. .. 11000 volts
Grid-No.2 Voltage. . . . . . . . . ... 250 volts
Grid-No.1l Voltage for Visual
Extinction of Undeflected Focused Spot. -27 to-63 volts

Focusing—Coil Current (DC, approx.)® . . 110 ma
Spot Position. . . . . .. . .. . ... #

Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms
*

Brilliance and definition decrease with decreasing anode voltage. In
general, the anode-voltage should not be less than 8000 volts.

® for specimen focusing coil simitar to JETEC Focusing Coil No.106
positioned with air gap toward kinescope screen and center line of ajr
gap 3~1/4 inches from Reference Line {see Outline Drawing). The indi-
cated current is for condition with combined grid-No,1 bias voltage
and video-signal voltage adjusted to produce a highlight brightness
of 50 foot—lamberts on an 8" x 6" picture area sharply focused at
center of screen.

# The centerof the undeflected, unfocused spot will fall within a circle
having 16-mm radius concentric with the center of the tube face,

OPERATING NOTES

X-Ray Warning. When operated at or below the maximum
ratings shown in the tabulated data, the |0FP4-A does not
produce any harmful x~ray radiation. All types of picture
tubes may be operated at voltages (if ratings permit) up
to 16 kilovolts (absolute value) without personal injury
on prolonged exposure at close range. Above 16 kilovolts,
special shielding precautions for x-ray radiation may be
necessary.

AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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(NOTE 3)
92CM- 7629

NOTE 1t THE PLANE THROUGH THE TUBE AX|1S AND VACANT PIN
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AXiS) OF % 10°. ANODE TERMINAL IS ON SAME
SIDE AS VACANT PIN POSITION No.3.

ROTE 2@ REFERENCE LINE 1S DETERMINED BY POSITION WHERE
JETEC REFERENCE~LINE GAUGE No. 12 (1.500" + .003" —,000"
i.D. AND 2" LONG} WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. .

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

AUG. 1, 1851 TUBE DEPARTMENT CE-7629

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE GRID~DRIVE CHARACTERISTICS
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OSCILLOGRAPH TUBE
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . . 3 ac or dc volts
Current. . . . . . .. . 0.6 . ... .. .. amp
Direct Intere]ectrode Capautances (Approx ):
Grid No.1 to All Other Electrodes. . . . . . . .. 8.5 puf
Cathode to All Other Electrodes. . . . . . -
Phosphor . . v v v v v v v b e e e e e e e e e e e No.7
Fluorescence . . . . « « v v v v o v o . . . Blue
Phosphorescence. . . « « « .« o . 4 0w Green ish~Yellow
Persistence. . . . « v v v v v v 0w e e e . Long
Focusing Method. . . . . . . . . . . . . . ... . . Magnetic
Deflection Method. . . . . . . . v v o o v v o o Magnetlc
Deflection Angle {Approx.} . . . . . . . . . .. . 50°
Overall Length . . . . . . . . . . . . ... 17-5/8" & 3/8"
Greatest Diameter of Bulb. . . . . . . . .. 10-1/2" + 1/8"
Minimum Useful Screen Diameter . . . . . . - . . 9"
Mounting Position. . . . . . . . .. e e e e e Any
Cap. « « .« ¢ v e e e e e e e e . Recessed Small Cavuty
Base . . . .+ . . e uu e e w e Small-Shell Duodecal 7-Pin
BOTTOM VIEW
Pin 1 -Heater OR©) Pin 10 -Grid No.2
Pin 2~Grid No.1 Pin 11 - Cathode
Pin 6 -No Pin 12 —Heater
Connection s )
Pin 7 -No Cap - Anode,
Connection @ o‘@ ® Grid No.3
Max imum Ratings, Design-Center Values:
ANODE® VOLTAGE . . . . . « . . . . . . . . 10000 max. volts
GRID-No.2 VOLTAGE:
Positive value (DC or Peak AC) . . . . . 700 max. volts
Negative value (DC or Peak AC) . . . . . 180 max. volts
GRiD-No.1 VOLTAGE:
Negative bias value. . . . . . . . . 180 max. volts
Positive bias value® . . . . . . . . .. 0 max. volts
Positive peak value. . . . . . . e 2 max. volts
PEAK GRID-No.1 DRIVE FROM CUTOFF . . . . . 65 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts
Typical Operation:
Anode Voltage* . . . . . . . 7000 9000 volts
Grid-No.2 Voltage. . . . . . 250 250 volts
Grid-No.1 Voltage Range® . . ~27 to -63 =27 to 63 volts
Focusing Coil Cur. (Approx.}4 93 105 ma
Spot Position. . . . . . . . - #
@0 * O A4 see next page.
SEPT. 30, 1948 TUBE DEPARTMENT TENTATIVE DATA
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Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . + . 1.5 max. megohms|

Minimum Circuit Values:

When the outputcapacitor of the power supply is capable of]
storing more than 250 microcoulombs, and when the inherent
regulation of the power supply permits the instantaneous short—
circuit current to exceed 1 ampere, the effective resistance]
in circuit between indicated electrode and the output capaci-
tor should be as follows:

Grid-No.1-Circuit Resistance . . . . . . 200 min. ohms
Grid-No.2-Circuit Resistance . . . . . . 820 min. ohms|
Anode—Circuit Resistance . . . . . . . . 11000 min. ohms|

The resistors used should be capable of withstanding the volt—
ages involved.

Components:
RCA Focusing Coil. . .« . . « v « « . . . RCA Type No. 202D1

b Anode and grid No.3, which are connected together within tube, are re-

ferred to herein as anode.

At or near this ratin?, the effective resistance of the anode supply
should be adequate to limit the anode input power to 6 watts.
Brilliance and definition decrease with decreasing anode voltage. In
general, the anode voltage should not be less than 7000 volts.

For visual extinction of undeflected, focused spot.

For JETEC Focusing Coil N0.106, or equivalent, with center-line of air
gap approximately 3-3/4" from reference line (see Outline Drawing), and
total anode current of 200 microamperes.

The center of the undeflected, unfocused spot will fall within a circle
having 18 mm radius concentric with the center of the tube face.

o

*

» O

b3

SEPT. 30, 1948 TUBE DEPARTMENT TENTATIVE DATA
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1Y, FOR
SCREEN | Ly 2
EEY 10 Yyt Yy —ﬂ7 733, TuBE, SuPPORT
4 1," MIN.— -1 — Y6 _ 19¢
¥ 16
T 7
27 geb - 7“MIN, R —] -+
. Lo
] 1%
.
) + Y
7" . 20"R. -y

+ ¥g / SEAL DIA.
5
/10 Vg MAX. 17 54
' ANODE
s\ | A
1"(NOTE 4) 2 A \ (NOTE 1)
REFERENCE v y ~
CINE W 950" MAX.

(NOTE 2) N EFFECTIVE 17 e

CENTER OF .
DEFLECTION ¥

~ | ' %etke
SMALL-SHELL
UODEC

DVO AL
- 7-PIN BASE
(NOTE 3)

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND
VACANT PIN POSITION No.3 MAY VARY FROM THE
PLANE THROUGH THE TUBE AX!S AND ANODE TERMI-
NAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT
THE TUBE AXtS)OF 10°%. ANODE TERMINAL IS ON
SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINED BY
POSITION WHERE HINGED GAUGE |.500" + .003"
— .000" 1.D. AND 2" LONG WILL REST ON BULB
CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE
R1G)DLY MOUNTED; T SHOULD HAVE FLEX!I BLE LEADS
AND BE ALLOWED TO MOVE FREELY. BOTTOM
CIRCUMFERENCE OF BASE SHELL WILL FALL WITH-
IN CIRCLE CONCENTRIC WITH BULB AXIS AND
HAVING DIAMETER OF |-7/8".

MOTE %: FOR TUBE SUPPORT WHICH MUST BE KEPT
AT LEAST 2" AWAY FROM ANODE CAP.
*

92CS-6932

SEPT. 30, 1948 TUBE DEPARTMENT CE-6932
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MONITOR KINESCOPE

METAL-BACKED SCREEN

ELECTROSTATIC FOCUS MAGNETIC DEFLECTION
DATA

General:

Heater, for Unipotential Cathode:

Voltage . « . . . . . .. 6.3 « .. ... ac or dc volts
Current . . . . 0.6 & v v v v v v e . amp

Direct Interelectrode Caoamtances {Approx. ) :

Grid No.l to A1l Other Electrodes . . . . . [ uuf
Cathode to All Other Electrodes . . . . . . 5 wif

Faceplate, Spherical. . . . . . . . . . .. . . . Filterglass
Light Transmission (Approx.) . . . . . . . c e .. . 6B6%

Phosphero, Metal-Backed . . . . . . . . . . P4--Suifide Type
Fluorescence and Phosphorescence . . . . . . .. .. White
Persistence of Phosphorescence . . . . . . . .+« . Short

Focusing Method . « . . . v v v o o v o v 0. Electrostatic

Deflection Method . . . . . . . . . .. . .. . . Magnetic

Deflection Angle {APProX.) .« + « v v v v v o o u o v o s 50°

Overall Length . . . . o o v o v v v o v v . 16-5/8"+3/8"

Greatest Diameter of Bulb . . . . . . . . ... 10-1/2" £ 1/8"

Minimum Useful Screen Diameter . . . . v v + v + « & 9-1/8"

Picture Size (Within minimum-useful-screen area] . . 8"x6"

Mounting Position o v v v & v v v v v e e e e e e Any

Cap . v v . v o . . Recessed Small Cavity (JETEC No. J1-21)

Base . . . . . Small-Shell Duodecal 6-Pin {JETEC No. 86~63)

BOTTOM VIEW
Pin 1~ Heater Pin 12 — Heater
Pin 2-~Grid No.1 Cap~Ultor
Pin 6-Grid No.3 (Gcr'?]No{‘* j&
Pin 10-Grid No.2 oriector
Pin 11 ~Cathode

{Maximum Ratings, Design-Center Values:

ULTOR® VOLTAGE . .+ v v v v v v v v v v v 14000 max. volts

GRID-No.3 VOLTAGE . . . . . . . . . . . . 2700 max. volts

GRID-No.2 VOLTAGE . . . . . . o o v v v o 410 max. volts

GRID-No.1 VOLTAGE:

Negative bias value . . « . . . .« . . . 125 max. volts

Positive bias value . . . . . . . .+ . . 0 max. volts

Positive peak value . . . . . . . . . .. 2 max. volts
© for curves, see front of this Section.

* tn the 10SPU,grid No.4 which has the ultor function, and collector are
connected together within the tube and are conveniently referred to
collectively as "ultor" The "ultor® in a cathode—ray tube is the
electrode, or the electrode in combination with one or more additional
electrodes connected within the tube to it, to which is applied the
highest dc voltage for accelerating the elecirons in the beam prior tof
its deflection.

JULY 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
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MONITOR KINESCOPE

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period

Equipment Design Ranges:
For any ultor voltage (E,) between 10000* and 14000 volts
and grid-No.2 voltage (E;,) between 150 and 410 volts
Grid-No.3 Voltage for Focus with

Grid-No.1 Voltage for
Visual Extinction of

Grid-No.3 Voltage for
Focus with Ultor

Grid-No.1 Voltage for
Visual Extinction of

Maximum Circuit Values:

Briiliance and definition decrease with decreasing ultor voltage,
general, the ultor voltage should not be less than 10000 volts.

Grid-No.3 Current increases as the ultor voltage is decreased.

For x-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

not exceeding 15 seconds . 410 max. volts
After equipment warm—up period . . . . 180 max. volts
Heater positive with respect to cathode . 180 max. volts

Ultor Current of 100 wamp 11.7% to 15.9% of E, volts

8" x 6" Raster . . . . . .. 9% to 24% of f¢p volts
Max. Grid-No.3 Current** ., ., . See Curves
Grid-No.2 Current . . . . . . . -15 to +15 uamp
Field Strength of Adjustable

Centering Magnet . . . . . 0to8 gausses

Examples of Use of Design Ranges: k

For ultor voltage of 12000 14000 volts

and grid-No.2 voltage of 200 200 volts

Current of 100 wamp . 1400t01900 1640 to 2225 volts)
8" x-6" Raster . . . . ~-18t0o-48 -18to -48 volts

Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

In

JULY 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
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.
SCREEN 0 Ve 1" ! 72 FOR
RADIUS 24 %~ 38| TueE, suppoRT

%S MiN— — e _ %
' ‘1 -6l /
» —S7
2% g 242" = 7°MIN, R~ L
; 1y
% Max +Y
9'%; 20R '2;
1 Yg SEAL OIA.
10 Y5 MAX.
REFERENCE /v ULTOR
Line SeSE D B
NOTE 2
( Iy + (NOTES 124)
! & JETEC N2 J1-2i
' EFFECTIVE 950"MAX. 165"
3" DEFLECTION ;"
7 %e LecTio SMALL-SHELL *78
" 0o DUODECAL
t¥%e 1 Ugtle — /" 6-PIN BASE
(NOTE 3)
JETEC N2 86-63

22CM-~7729

WOTE |: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY
VARY FROM THE PLANE THROUGH THE TUBE AX!S AND BULB TER-
MINAL BY AN ANGULAR TOLERANCE {MEASURED ABOUT THE TUBE
AXIS) OF +100. BULB TERMINAL 1S ON SAME SIDE AS PIN
No.6.

MOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE
REFERENCE-LINE GAUGE (JETEC No. 12) [.500" + 0.003"
© = 0.000" 1.D. AND 2" LONG WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY
MOUNTED: |T SHOULD HAVE FLEX{BLE LEADS AND BE ALLOWED
TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL
WILL FALL WITHIN CIRCLE CONCENTRIC WITH BULB AXiS AND
HAVING DiAMETER OF I-7/8".

NOTE 4: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM
BULB TERMINAL.

JULY 1, 1952 TUBE DEPARTMENT CE-7729
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AVERAGE GRID-DRIVE CHARACTERISTIC
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| 2DP7-A
OSCILLOGRAPH TUBE
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage., . . . . & ... B3 Lo ac or dc volts
Current. . . « o o + & 0.8 v v v v v e e e amp
Direct Interelectrode Capacitances {Approx.):
Grid No.1 to All Other Electrodes. . . . . . « . . 9 uuf
Grid No.2 to All Other Electrodes. . . . . . . . 7.5 uuf
Cathode to All QOther Electrodes. . . + « . © « + & 6 uuf
Phosphor (For Curves, see front of this Section) . . . No.7
FIUOIESCENCE « v « = v o & + o & s« o & o o o o s & Blue
Phosphorescence .« « « « « « « » s+ o & = o Greenish-Yellow
Persistence of Phosphorescence . . . » « « + v « .+ & Long
Focusing Method. . . . . o « o v ¢ v v v v oo Magnetic
Deflection Method. . . . « « « v v v v o« v 0 v s Magnetic
Deflection Angle [Approx.} . « v « « ¢« v v v v v o v« 500
Overall Length . . . . . v o o v v o v o ot 19-5/8" + 1/2"
Greatest Diameter of Buib . . . . « . - . . . 12" £ 3/16"
Minimum Useful Screen Diameter . . . . . . « . . . . . 10"
Mounting Position . . . « v ¢ v v v v e o e e s Any
CaP. v v v e e e s e e e e e e e e e e e e e e e Medium
Base . + 4 s v u e e e e e Long Medium-Shell Octal 8-Pin
BOTTOM VIEW
Pin 1-No Pin 6 - No
Connection @) Connection
Pin 2-Heater © (®  Pin 7-Cathode
Pin 3~Grid No.2 & 5 Pin 8- Heater
Pin 4 -No
Connection 0‘0 Cap - Anode,
Pin 5-Grid No.1 Grid No.3
Maximum Ratings, Design-Center Values:
ANODE® VOLTAGE » « + + v v v o v v o o o« 10000 max. volts
GRID-No.2 VOLTAGE. . . . « . .« « + « & & 700 max. volts
GRID~No.1 VOLTAGE:
Negative bias value. . . . . . « . . . . 125 max. volts
Positive bias value® . . . . . . .. .. 0 max. volts
Positive peak value. . . « . « « « « .« 2 max, volts
PEAK GRID-No.1 DRIVE FROM CUTOFF . . . . . 65 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 125 max. volts
Typical Operation:
Anode Voltage® . . . . . . . 4000 7000 volts
Grid-No.2 Voltage. . . . . . 250 250 volts
Grid-No.1 Voltage Range® . . -25 to -70 -25 to -70 volts
Focusing-Coil Currentd . . . 75 to 102 99 to 135 ma
Spot Position. . . . . . . . ¥ -
@0 *0a 4 see next page.
JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA
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12DP7-A
OSCILLOGRAPH TUBE

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

Minimum Circuit Values:

When the output capacitor of the power supply is capable of
storing more than 250 microcoulombs, and when the inherent
regulation of the power supply permits the instantaneous short—
circuit current to exceed 1 ampere, the effective resistance
in circuit between indicated electrode and the output capacitor
should be as follows:

Grid-No.1-Circuit Resistance . . . . . . 150 min. ohms
Grid-No.2-Circuit Resistance . . . . . . 820 min, ohms
Anode-Circuit Resistance . . . . . .., . 11000 min. ohms

The resistors used should be capable of withstanding the volt-
ages involved.

Components:
RCA Focusing Coil. . . . . . . . . . .. RCA Type No. 202D1

® snode and grid No.3, which are connected together within tube, are re—
ferred to herein as anode.

At or near this rating, the effective resistance of the anode supply
should be adequate to Timit the anode input power to & watts.
Brilliance and definition decrease with decreasing anode voltage. In
general, the anode voltage should not be less than 4000 volts.

For visual extinction of undeflected focused spot.

For JETEC Focusing Coil Wo.106, or equivalent, with center line of air
gnp approximately 4-1/8* from reference line (see Outline Drawing), and
otal anode current of 200 microamperes.

The center of the undeflected, unfocused spot will fall within a circle
having 20 mm radius concentric with the center of the tube face.

*

» O

#*

JUNE 15, 1948 TUBE DEPARTMENT TENTATIVE DATA
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12DP7-A
OSCILLOGRAPH TUBE
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NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN No.5 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE TERMI-
NAL BY AN ANGULAR TOLERANCE {MEASURED ABOUT THE TUBE AXIS!}
OF 10°. ANODE TERMINAL iSON SAME SIDEOF TUBE AS PIN No.5.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE GAUGE
1.430" + .003" — ,000™ |.D. AND 2" LONG WILL REST ON BULB
CONE.

NOTE 3: ¢ OF BULB WILL NOT DEVIATE MORE THAN 2% IN ANY DI-
RECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF
THE BOTTOM OF THE BASE.

92CM-6375R3

JUNE 15, 1948 TUBE DEPARTMENT CE-6375R3
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12DP7-A
AVERAGE CHARACTERISTIC
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12DP7-B
OSCILLOGRAPH TUBE

MAGNET IC FOCUS MAGNETIC DEFLECTION
Supersedes Type 12DPy-A
L' DATA
neral:
Heater, for Unipotential Cathode:
Voltage . . . . . . . .. 6.3 . v v e ac or dc volts
Current . . . . « . . .. 0.6 . .« v v v s v 4 . amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to All QOther Electrodes . . . . . g i
Cathode to A1l Other Electrodes . . . . . . 6 uuf

Faceplate (with about 668 light transmission) . . . . Filterglass
Phosphor (For Curves, see front of this Section} . . .

Fluorescence . . . v v ¢« v ¢ o v o o+ » v e s s« . Blue
Persistence . « « v & v o v ¢ v 4 s nw e s e s Short
Phosphorescence . . « « « v + v 4 4 0 0 . Greenish-Yellow
Persistence . . « ¢ v ¢« v o v v v e 0w e e e e Long
Focusing Method . . « . « .+ v v ¢ v o v o . - .« Magnetic
Deflection Method . « v & & v v v 4 & v v v v v o Magnetic
Deflection Angle [Approx.) . . « v v v v v v o v o+ . 509
Overall Length . . . . ¢ v v v v v v v v v 19-5/8" ¢+ 1/2"
Greatest Diameter . . . . . + ¢ 4« ¢ v v 4 v ..o 12" ¢+ 3/16"
Minimum Useful Screen Diameter . . . . . . . . « . .. 10"
Weight (APProX.) .+ & v v v v v v e v o v o s o s w 8 lbs
Mounting Position . . . ... ... e e e e e e e Any
CaP & & ¢« v v e s e e e e e e e Medium (JETEC No.C1-5)
Bulb v v v v s e e e e e e e e e e e e e e e J96K
Base . . . . Long Medium-Shell Octal 8-Pin (JETEC No.B8-65)
BOTTOM VIEW
Pin 1-No Pin 6 -No
Connection OF©) Connection
Pin 2 - Heater G) (o Pin 7 - Cathode
Pin 3-Grid No.2 Pin 8- Heater
Pin 4 ~No Cap - Ultor
Connection 9‘ 2 (Grid No.3,
Pin 5-Grid No.1 OMO. Collector}
Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE. . . . . - . . e e e 10000 max. volts
GRID-No.2 VOLTAGE:
Positive value (DC or Peak AC}. . . . . 700 max. volts
Negative value (DC or Peak AC). . . . . 180 max. volts
GR1D~No.1 VOLTAGE:
Negative bias value . . . . . . . « . . 180 max. volts
Positive bias valuedc . . . . . . . .. 0 max. volts
Positive peak value . . . . « . « « . . 2 max. volts

o In the 12DP7-B, grid No.3 which has the ultor function and collector!

are connected together within the tube and are conveniently referred tol

coltectively as "ultor®. TFhe "ultor® in a cathode-ray tube is the elec-|

trode, or the electrode in combination with one or more additional elec—|

trodes connected within the tube to it, to which is applied the nighest.

ﬁ vﬂtage for accelerating the electrons in the beam prior to its de-
ection.

At or near this rating, the effective resistance of the ultor supply
should be adequate to Yimit the ultor input power to 6 watts,

»

SEPT. 1, 1952 TUBE DEPARTMENT TENTAT IVE DATA
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120P7-B
OSCILLOGRAPH TUBE

PEAK GRID~No.1 DRIVE FROM CUTOFF . . . . . . 65 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode . 125 max. volts
Heater positive with respect to cathode . 125 max. volts

Equipment Design Ranges:
For any ultor voltage (E,) between 4000* and 10000 volts
and grid-No.z voltage (Ec,) between 150 and 700 volts
lGrid-No.1 Voltage for Visual
Extinction of Undeflected

Focused Spot. . . +. « .« . 10% to 28% of Ecp volts

Grid-No.2 Current, . . . . . . -15 to +15 Hamp
Focusing=Coil Current (DC}0° Eu ma
g (bC) ['\ /m x 88.5 | + 15%
Spot Position . . . . . . .. 4
Examples of Use of Design Ranges:
For ultor voltage of. . 4000 7000 volts
and grid-No.z2voltage of 250 250 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected

Focused Spot. . . . . . -25t0-70 =25 to-70 volts
Focusing=Coil Current (DC} . 88.5t15% 117 + 15% ma
Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms

® Brilliance and definition decrease with decreasing ultor voltage. In
general, the uttor voltage should not be less than 4000 veolts.

9 for specimen focusing coil similar to JETEC Focusing Coil No.106

positioned with air gap toward faceplate and center line of air ga
4-1/8" from Reference Line (see Outline Drawing)} and uttor current o
200 microamperes.

The center of the undeflected, unfocused spot will fal) within a circle
having a 20-mm radius concentric with the center of the tube face.

SEPT. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
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120P7-8
OSCILLOGRAPH TUBE

» s
12"+ %g RING
v SCREEN WINDOW
|3/4 MAX, t+— RADIUS —» 1
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. \ ULTOR
MEDIDOM CAP
3% Max JETEC N2CI-5
A (NOTE 1)
REFERENCE
LINE 950" MAX, 87,1
(NOTE 2) 19% s
91,8" 3757 1| L
7, ” 2.05%
A
(1
ghg v
T 8- PIN BASE
JETEC N2B8- 65
o (NOTE 3)

WOTE §: THE PLANE THROUGH THE TUBE AXIS AND PIN No.B MAY VARY
FROM THE PLANE THROUGH THE TUBE AXIS. AND ULTOR TERMINAL BY
AN ANGULAR TOLERANCE {MEASURED ABOUT THE TUBE AX1S)OF £ 10°.
ULTOR TERMINAL 1S ON SAME SIDE OF TUBE AS PIN No.5.

NOTE 2 REFERENCE LINE 1S DETERMINED BY POSITION WHERE GAUGE,
1.430" + 003" -.000" 1.D. AND 2" LONG WiLL REST ON BULB
CONE.

WOTE 3: Q OF BULB WILL NOT DEVIATE MORE THAN 29 IN ANY
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE CENTER OF
THE BOTTOM OF THE BASE.

92CM-B8375R5
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12DP7-B
AVERAGE GRID-DRIVE CHARACTERISTICS

Ef=6.3 VOLTS
ULTOR VOLTS=4000-10000
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I2KP4-A

KINESCOPE
METAL-BACKED FLUORESCENT SCREEN
MAGNET IC FOCUS MAGNET IC DEFLECTION
DATA

General:
Heater, for Unipotential Cathode:

Voltage. . . . . . .. 6.3 ... .. ac or dc volts

Current. . . . . . .. 0.6 & e d e e amp
Direct Interelectrode Capacitances:

Grid No.1 to All Other Electrodes. . . . 6 wpaf

Cathode to All Other Electrodes. . . . . 5 upf

External Conductive Coating to Anode . . {2288 m;‘: m:

Face Plate (with about 66% |ight transmission) . . . . Filterglass
Phosphor (For Curves, see front of this Section) P4—Sulfide Type

Fluorescence and Phosphorescence . . . . . . . . . . White
Persistence of Phosphorescence . . . . . v . . . . . Short
Focusing Method. . . . . . . . . ... . ... .. Magnetic
Deflection Method. . . . . . . .. e e e e e Magnetic
Deflection Angle (Approx.) . e e e e e e e e 540
Overall Length . . . . . ... ... .... 17-5/8" + 3/8"
Greatest D|ameter of Bulb. » » v v 12-7/16" + 1/8"
Minimum Useful Screen Diameter . . . . . . . . . .. 11-1/8"
Mounting Position. . . . . . . . .. .0 o0 e Any
Cap. . « . . .. . Recessed Small Cavtty (JETEC No. J1~21)
Base . . . . .. Sma” Shell Duodecal 5-Pin (JETEC No.B5-57)
BOTTOM VIEW
Pin 1-Heater Pin 12 - Heater
Pin 2-Grid No.1 Cap - Anode
Pin 10 -Grid No.2 C - External
Pin i1 -Cathode Conduz;tuve
Coating
Maximum Ratings, Design-Center Values:
ANODE VOLTAGE. . . . . . .. P, 12000 max. volts
GRID-No.2 VOLTAGE. . . . . . . . . . ... 410 max. volts
GRID-No.1 VOLTAGE: .
Negative bias value. . . . . . . . ... 125 max. volts
Positive bias value. . . . . . . .. .. 0 max. volts
Positive peak value.. . . . . . . . ... 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 seconds. . . . 410 max, volts
After equipment warm-up period . . . 140 max. volts
Heater positive with respect to cathode’. 140 max. volts

AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
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I2KP4-A
KINESCOPE

Typical Operation:

Anode Voltage™ . . . . . . . . . . ... 11000 volts
Grid-No.2 Voltage. . . . « . . . . . .. 250 volts
Grid-No.1 Voltage for Visual

Extinction of Undeflected Focused Spot. -27 to-63 voltsg

Focusing—Coil Current (DC, approx.)}® . . 135 mal
Spot Position. . . . . « . . o o 00 #

Maximum Circuit Values:

Grid—No.1~Circuit Resistance . . . . . . 1.5 max. megohms]
* Brilliance and definition decrease with decreasing anode voltage. In

general, the anode voltage should not be less than 9000 volts.

® ror specimen focusing coil similar to JETEC Focusing Coil No.106
positioned with air gap toward kinescope screen and center lineofair
gap 3-1/4 inches from Reference Line (see Outline Drawing). The indi—
cated current is for conditionwithcombined grid-No.1 bias voltage and
video-signal voltage adjusted to produce a highlight brightness of 3§
h:ot—lamberts onal0" x 7-1/2* picture area sharply focused at center
of screen.

# The center of the undeflected, unfocused spot will fall within a
circle having 20-mm radius concentric withthe centerof the tube face.

OPERATING NOTES

X-Ray Warning. When operated at or below the maximum
ratings shown in the tabulated data, the |2KP4-—A does not
produce any harmful x-ray radiation. All types of picture
tubes may be operated at voltages (if ratings permit) up
to 16 kilovolts tabsolute value} without personal injury
on prolonged exposure at close range. Above 16 kilovolts,
special shielding precautions for x-ray radiation may be
necessary.

AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I2KP4-A
KINESCOPE
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92CM-T7630R1

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX 1S AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AXIS) OF % 10°. ANODE TERMINAL IS ON SAME
SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE
JETEC REFERENCE-LINE GAUGE No. 112 (1.500" +,003" —.000"
I.D. AND 2" LONG} WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR THI'S BASE SHOULD NOT BE RIGIDLY MOUNTED;

IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY.

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

AUG. 1, 1951 TUBE DEPARTMENT CE-7630
RADIO CORPORATION OF AMERICA. HARRISON. NFW (FRSFY



12KP4-A
AVERAGE GRID-DRIVE CHARACTERISTICS
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12LP4
KINESCOPE
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General: -
Heater, for Unipotential Cathode:
Voltage. . . . . . ... 6.3 . . ... ac or dc volts
Current. . . . . .. .. 0.6 e e e e e e amp
Direct Interelectrode Capacitances (Approx ):
Grid No.l to All Other Electrodes. . . .. 6 gt
Cathode to A1l Other Electrodes. . . . .. 5 et
: . 3000 max. i
External Conductive Coating to Anode . { 750 min, ik
Phosphor (For Curves, see front of this Section) . No.4
Fluorescence . . . . . . . .. e e e e e White
Phosphorescence. . . . . . .. ... e e e White
Persistence . . . . . . .. ... ...... Med i um
Focusing Method. . . . . . . . .. ... ..... Magnetic
Deflection Method. . . e e e e e e e Magnetic
Deflection Angle (Approx J . 570
lon~Trap Gun . . . . , Requires External "Double-Field Magnet
Overall Length . . . . . . . .. ... ... 18-3/413/8"
Greatest Diameter of Bulb. . e e e e e e e 12-7/16 £ 1/8"
Screen Diameter. . . . . . . . ... .. e e 11-3/8"
Raster Size {Approx.}). . . . . .. e e e 7-1/2" x 10"
Mounting Position. . . . . . . . . .. . . .. .. Any
Cap. . . . . v v s e . . Recessed Small Cavity
Base . . . . .. .. ..., . Small-Shell Duodecal 7-Pin
Basing DeS|gnat|on for BOTTOM VIEW . . . . . o oL 120
Pin l-Heater © @ Pin 10~Grid No.2
Pin 2-Grid No.1 Pin 11-Cathode
Pin 6-No Connection A ©) Pin 12-Heater
Pin 7-No Connection & ‘ o Cap -Anode,
OL{E) Grid No.3
Maximum Ratings, Design-Center Values:
ANODE VOLTAGE® . . . . . . ... ... . . 12000 max. volts
GRID-No.2 VOLTAGE. . . . . e e e 410 max., volts
GRID-No.1 (CONTROL ELECTRODE) "VOLTAGE:
Negative bias value. . . . . . .. ... 125 max. volts
Positive bias value. . . . . . . .. . 0 max. volts
Positive peak value. . . . . . .. e 2 max. -volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . . 150 max. volts
Heater positive with respect to cathode 150 max. wvolts

anode and grid No.3, which are connected together within tube,are re—
referred to herein as anode.

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA
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12LP4
KINESCOPE

Typical Operation:

Anode Voltage® . . . . . .. 9000 11000 volts

Grid-No.2 Voltage. . . . . . 250 250 volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected

Focused Spot . . . . . . =27 to =63 -27 to -63 volts

Focusing-Coil Current
(DC, Approx.)**. 115 125 ma
lon-Trap Magnet Current {DC)#, 155 180 ma

Maximum Circuit Values:
Grid-No.1 -Circuit Resistance. . . . . . . . 1.5max. megohms

Minimum Circuit Values:

The power supply should be of the 1imited—energy type with
inherent regulation to Timit the continuous short-circuit
current to5 milliamperes, If the supply permits the instanta-
neous short-circuit current to exceed 1 ampere, or is capable
of storing more than 250 microcoulombs, the effective re-
sistance in circuit between indicated electrode and the output
capacitor should be as follows:

Grid-No.1 ~-Circuit Resistance. . . . . .. 150 min.  ohms
Grid-No.2~Circuit Resistance. . . ., . . . 470 min,  ohms
Anode-Circuit Resistance . . . . . . . . . 15000 min. ohms

The resistors should be capable of withstanding the applied
voltages.

* Brilliance and definition decrease with decreasing anode voltage.in
general, the anode voltage should not be less than 9000 volts.

For JETEC Focusing Coil No0.106, or equivalent, positioned with center
line of air gap approximately 3-1/4" from Reference Line (See Outline
prawing). The indicated currents are for the condition with the com—
bined grid-No.1 bias voltage and video-signal voltage adjusted to
produce a highlight brightness of 25 foot-lamberts for 9000 volts,
or 30 foot-lamberts for 11000 volts, on a 7-1/2" x 10" picture area.

# For JETEC lon~Trap Magnet No.108, or equivalent, located with main
pole pieces longitudinally opposite internal pole pieces, and rotated
to give good line focus with maximum brightness.

*k

CURVES

The following Grid-Drive Characteristics Curves are for the
condition with grid No.1 biased to give visual extinction of
the undeflected, focused spot. [n viewing television pictures,
it will be found that the actual cutoff voltage corresponding
to black in the picture isapproximately 5 volts less negative
than shown on the curves; similarly, the grid-No.l drive to
obtain a given anode current or light output is also about 5
volts less negative,

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA

RADIO C OF AMERICA, , NEW JERSEY
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KINESCOPE
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L) 37,3} CAVITY CAP
% * e 4 (NOTE 1)

T \-REFERENCE \/\
NE
al,” (NOTE 2) 3, M
53, 2L
(NOHE 5) (NOTE 4) %6t %6 18}
+

|2? +

S

4
”nr
L 1
SEE NOTE 6 r } SMALL-SHELL DUODECAL I
¥ 7-PIN BASE (NOTE 3)

NOTE §: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS
AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT
THE TUBE AXIS) OF 10°. ANODE TERMINAL IS ON SAME SIDE AS
VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE (S DETERMINED BY POSITION WHERE
HINGED GAUGE !.B0O" + 003" - .000" {.D. AND 2" LONG WILL
REST ON BULB CONE.

NOTE 3! SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILLFALL WITH~
IN CIRCLE CONCENTRIC WiTH BULB AXIS AND HAVING DIAMETER
OF 1-7/8".

NOTE 4: DISTANCE OF INTERNAL POLE PIECES. PLANE THROUGH
PiN No.6 AND TUBE AX!S PASSES THROUGH L INE JOINING CENTERS
OF POLE PIECES. DIRECTION OF PRINCIPAL FIELD OF ION-TRAP
MAGNET SHOULD BE SUCH THAT NORTH POLE 1S ADJACENT TO
PIN No.6 AND SOUTH POLE TO PIN No.l2.

NOTE 5: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL MUST
BE WITHIN THIS SPACE.

NOTE 6! KEEP THIS SPACE CLEAR FOR 1ON-TRAP MAGNET.

NOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

92CM-7276

SEPT. 15, 1949 TUBE DEPARTMENT CE~7276

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



12LP4
AVERAGE GRID—DRIVE CHARACTERISTICS

ANODE VOLTS=9000 :
GRID N2t BIASED TO CUTOFF
RASTER SIZE= 75X I0"(FOCUSED)
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JUNE 28, 1949 TUBE DEPARTMENT 92CM~-7309

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE GRID—DRIVE CHARACTERISTICS

ANODE VOLTS= 11000
GRID N2! BIASED TO CUTOFF
RASTER SIZE = 7.5 XI10°(FOCUS
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I2LP4-A

KINESCOPE
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Umpotent|al Cathode:
Vo]tage e 6.3 . ... . ac or dc volts
Current. . . . . . . . . 0.6 e e e e e amp
Direct Interelectrode Capacitances (Approx.):
Grid No.l to A1l Other Electrodes. . . . . 6 uuf
Cathode to A1l Other Electrodes. . . . . . 5 puf
{ 2000 . f
External Conductive Coating to Anode . . 1 750 2?? lﬁf
Face Plate (Transmissionof about 65%). . . RCA "Filterglass"
Phosphor (for Curves, see front of this Section) No.4-Sulfide Type
Fluorescence and Phosphorescence . . . . . . . . . . White
Persistence of Phosphorescence . . . . . . . .+ . . Medium
Focusing Method. . . . . . . . . . . . . . . ... Magnetic
Deflection Method. . . . . . . . . . . ... Ce Magnet|c
Deflection Angle {Approx.) . . . . . . . .. 579
lon=Trap Gun . . . . . Requires External Double—Fue]d Magnet
Overall Length . . . . . . . . ... ... 18-3/413/8"
Greatest Diameter of Bulb. e e e e e e . 1247716 %1/8"
Screen Diameter. . . . . . . . . . .. .. .. .. 11-3/8"
Mounting Position. . . . . . . .. .. Any
Cap. v v v e e e e e e e e e e e . Recessed SmaH Cavity
Base . e e e e . Small-Shell Duodecal 5-Pin
Basmg DeS|gnat|on for BOTTOM VIEW . o o oo . 1204
Pin 1-Heater Pin 12-Heater
Pin 2-Grid No.1 Cap  -Anode,
Pin 10-Grid No.2 d A ® Grid No.3
Pin 11-Cathode @ W
OLI®)
Maximum Ratings, Design-Center Values:
ANODEOVOLTAGE™ . . . . . . . . . . o . .. 12000 max. volts
GRID-No.2 VOLTAGE. . . . . . . . . . . .. 410 max. volts
GR1D~No.1 VOLTAGE:
Negative bias value. . . . . . . . . .. 125 max. volts
Positive bias value. . . . . . . . . B 0 max., volts
Positive peak value. . . . . . . e e 2 max. volts
PEAK HEATER-CATHODE VOLTAGE: .
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts

Anode and grid No.3, which are connected together within tube, are re-
ferred to herein as ancde.

The product of anode voltage and average anode current shouldbe limited
to 6 watts

MAY 1, 1950 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



12LP4-A

KINESCOPE
Typical Operation:
Anode Voltage® . . . . . .. 9000 11000 volts
Grid-No.2 Voltage. . . 250 250 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected

Focused Spot . . . . . . =27 to -3 -27 to -63 volts
Focusing=-Coil Current

(DC, Approx.)**. 115 125 ma

lon-Trap Magnet Current {DC)# 155 180 ma

Max imum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms

Minimum Circuit Values:

The power supply should be of the Timited-energy type with
inherent regulation to 1imit the continuous short—circuit cur—
rent to 5 milliamperes. |f the supply permits the instanta-
neous short—circuit current to exceed 1 ampere, or is capable
of storing more than 250 microcoulombs, the effective resis—
tance in circuit between indicated electrode and the output
capacitor should .be as follows:

Grid=No.l -=Circuit Resistance. . . . . ., . 150 min. ohms
Grid-No.2 -Circuit Resistance. . . . . . . 470 min.  ohms
Anode-Circuit Resistance . ., . . .+ . . 15000 min.  ohms

The resistors should be capable of withstanding the applied
oltages.
Components:

Horizontal-Deflection-Output & High~Voltage Transformer:
For use with pulse-operated h|gh—voltage supp]y

giving 10000-12000 volts . . RCA-217T1
Horizontal Linearity Control . . . . . . . .. RCA-207R1
idth Control. . . P RCA-206R1
ertical- Def]ectmn Output Transformer N RCA-204T9
Deflecting Yoke. . . . e RCA-205D1
lon~Trap Magnet (Permanent—Magnet Type) e RCA-203D3
Focusing Coilo0, | e e e e RCA-202D1
* Brilliance and definition decrease with decreasing anode voltage. In

general, the anode voltage should not be less than 9000 volts.

For JETEC Focusing Coil No.106, or equivalent, posltloned with center
line of air gap aporoximately 3-1/u" from Reference Line (See Outline
Drawing). The indicated currents are for the condition with the com-
bined grid-No.1 bias voltage and video-signal voltage adjusted to
produce a highlight brightness of 17 foot-Tamberts for 9000 volts, or
20 foot-lamberts for 11006 volts, on a 10" x 7-1/2" picture area.

# For JETEC lon-Trap Magnet No.108, or equivalent, located withmain pole
pieces ]ongxtudmally opposite |nterna1 pole pieces, and rotated to
give maximum brightness.

00 penewal sates item only. #

*%

MAY 1, 1950 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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:l: 7”!/ ] :;, ¥
, . X ow
213, MIN. 2%ty
%rf %o R. f — “*,
_4 X ‘ i SEAL DIA.
\ ao'r, |2OR 12" MAX.
EXTERNAL "
, CONDUCT IVE: 0%
10 '/2 OAT IN ( 3.
2, (notE 7 57 RECESSED SMALL %
ERA a7, 3" CAVITY CAP
{ 4 * g 4 (NoTE 1)
\Rsreaencz ‘ - f
1930 MAX,
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. i Y,
SEE NOTE 6 #| smaLL-sHELL puoDECAL
5-PIN BASE (NOTE 3)

9 2CM~7276R2

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE TERMINAL BY AN ANGULAR TOLERANCE
IMEASURED ABOUT THE TUBE AXIS) OF 10°. ANODE TERMINAL
IS ON SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE 1S DETERMINED BY POSITION WHERE
HINGED GAUGE 1.500" + .003" — .000" 1.D. AND 2" LONG
WILL REST ON BULB CONE.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED;
{T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING
DIAMETER OF 1-7/8".

NOTE 4: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH
VACANT PIN POSITION No.6 AND TUBE AX1S PASSES THROUGH
LINE JOINING CENTERS OF POLE PIECES. DIRECTION OF
PRINCIPAL FI1ELD OF ION-TRAP MAGNET SHOULD BE SUCH THAT
NORTH POLE 15 ADJACENT TO VACANT PIN POSITION No.6 AND
SOUTH POLE TO PIN No.l2.

NOTE 5: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL MUST
BE WITHIN THIS SPACE.

NOTE 6: KEEP THIS SPACE CLEAR FOR |ON-TRAP MAGNET.
NOTE 7: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

MAY 1, 1950 TUBE DEPARTMENT CE-7276R2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




12LP4-A
KINESCOPE

CURVES

The following Grid-Drive Characteristics Curves are for the
condition with grid No.1 biased to give visual extinction of
the undeflected, focused spot. Inviewing television pictures,
it will be found that the actual cutoff voltage corresponding
to,black inthe picture is approximately 5 volts less negative
than shown on the curves; similarly, the grid-No.1 drive to
obtain a given anode current or light output is also about 5
volts less.

AVERAGE GRID—DRIVE CHARACTERISTICS

JEp= 6.3 VOLTS
3 ANODE VOLTS = 9000
JGRID N2I BIASED TO CUTOFF OF
JUNDEFLECTED FOCUSED SPOT
4 RASTER SIZE = 10”x7.5” (FOCUSED
7FOR AVERAGE BRIGHTNESS)
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92CM-7452
MAY 1, 1950 TUBE DEPARTMENT CE-7452

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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12LP4-A
ID DRIVE CHARACTERISTICS
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12SP7
OSCILLOGRAPH TUBE

ELECTROSTAT IC FOCUS MAGNET {C DEFLECT ION
DATA

General:
Heater, for Unipotential Cathode:

Voltage. . . . . . . . 6.3 ... .. ac or dc volts

Current. . . . . . .. 0.6 e e e e e e amp
Direct Interelectrode Capacitances:

Grid No.1 to All Other Electrodes. . . . . 6 puf

Cathode to All Other Electrodes. . . . . . 5 it
Phosphor . . . v v v o o s e e e s e e e e e P7

FIUOFESCENCE & v v v v v 4 vt e v e e e e e e e Blue

Phosphorescence. . . . . .+ v v v . . . Greenish-Yellow

Persistence. . . . . . . e Long
Focusing Method. . . . . . . . . . . .. w s+ . . Magnetic
Deflection Method. . . . . . . . . . . .. o . .. Magnetic
Deflection Angle {ApProx.) . « v v v v v v v o v o o . 540
Overall Llength . . . . . . . . . . . .. .. 18-3/4" + 3/8"
Greatest Diameter of Bulb., . . . . . . . . . 12-7/16" + 1/8"
Minimum Useful Screen Diameter . . . . . . . . . . . . 11
Mounting Position. . . . . « . v . . o v .. Any
Cape v « v v v 4 .. Recessed Small Cavity (JETEC No J1~21})
Base . . . . . . Small-Shell Duodecal 5-Pin (JETEC No.B5-57)
BOTTOM VIEW

Pin 11 - Cathode
Pin 12 - Heater
Cap - Anode

Pin 1-Heater
Pin 2-Grid No.1
Pin 10 -Grid No.2

Maximum Ratings, Design-Center Values:
ANODE VOLTAGE. . . . . . . . . . . . . .. 10000 max, volts

GRID-No.2 VOLTAGE:
Positive value (DC or Peak AC) . . . . . 410 max. volts

Negative value (DC or Peak AC) . . . . . 180 max. volts
GRID-No.1 VOLTAGE:

Negative bias value. . . . . . . . . .. 180 max. volts

Positive bias valueX . . . . . . . . .. 0 max. volts

Positive peak value. . . . . . . . . .. 2 max. volts
PEAK GRID-No.1 DRIVE FROM CUTOFF ..... 65 max. volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 125 max. volts

Heater positive with respect to cathode. 125 max. volts
Typical Operation:
Anode Voltage® . . . . . . . . .. .. .. 9000 volts
Grid-No.2 Voltage. . . . . . . . . . e 250 volts

# At or near this rating, the effective resistance of the anode supply
should be adequate to Timit the anode input power to 6 watt

Brilliance and definition decrease with decreasing anode voltage In
general, the anode voltage should not be less than 8000 volts.

*

AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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D 12SP7
OSCILLOGRAPH TUBE

Grid-No.1 Voltage for Visual Extinction
of Undeflected Focused Spot. . . . . =27 to ~63 volts

Grig-No.2 Current. . . « v . « v + « -15 to +15 uamp
Focusing-Coil Current (DC)** . . . . . 107 % 10% ma
Spot Position. . . . v 4 u v e v v ##

Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . . . 1.5 max. = megohms

** for specimen focusing coil similar to JETEC No.106 with airgap toward
tube face, center line of air gap 3—-1/4" from Reference Line {see
outline dprawing), and total anode current of 200 microamperes.

## The center of the undeflected, unfocused spot will fall withinacircle

having 18-mm radius concehtric with the center of the tube face.

OPERATING NOTES

X-Ray Warning. When operated at or below the maximum
ratings shown in the tabulated data, the 125P7 does not
produce any harmful x-ray radiation. All types of cathode~-
ray tubes may be operated at voltages {if ratings permit]
upto 16 kilovolts tabsolute value) without personal injury
on prolonged exposure at close range. Above 16 kilovolts,
special shielding precautions for x-ray radiation may be
necessary.

AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



12SP7
OSCILLOGRAPH TUBE

L
p——12%gt Y —
Vet ¥ R SCREEN DIA. ___ 2"MAX. FOR TUBE
» 117 MIN. PORT
0.908 [ SUPPO
' N
2%l / —
. / SEAL DIA.
™ , R. .
oo’ 120 / 1276 Max
” ” "
ol '\ fler ANODE 3t3 '5%’,
2 L PR RECESSED_ SMALL )
LR CAvITY CAP (NOTE I184)
{ { JETEG Ne Ji-2)
N REFERENCE ' F o 1
LINE 930 MAX,
(NOTE 2) 930
N
EFFECTIVE [~ %6 * 46
CENTER OF
OEFLECTION SMALL-SHELL DUODECAL
| 5-PIN BASE (NOTE 3)
JETEC N2B5-57
92CM-7598
NOTE }: THE PLANE THROUGH THE TUBE AX!S AND VACANT PIN

POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE TERMINAL BY AN ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AX1S) OF % 10°. ANODE TERMINAL IS ON
SAME SIDE AS VACANT PIN POSITION No.3.

NOTE 2: REFERENCE LINE IS DETERMINED BY POSITION WHERE
REFERENCE-~L INE GAUGE (JETEC No. 112) }.500" + ,003"
~.000" 1.D. AND 2" LONG WILL REST ON BULB CONE‘.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
{T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING
DIAMETER OF [-7/8".

NOTE 4: TUBE SUPPORT MUST BE KEPT AT LEAST 2" AWAY FROM
ANODE CAP.

AUG. 1, 1951 TUBE DEPARTMENT CE-7598

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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14CP4
KINESCOPE
RECTANGULAR GLASS TYPE
MAGNETIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . e 6.3 .. .. .ac ordc volts
Current. « + + « « « -« 0.6 4 e e e e e e amp
Direct Interelectrode Capacitances:
Grid No.1 to All Other Electrodes. . . . 6 upuf
Cathode to All Other Electrodes. . . . . 5 uuf

External Conductive Coating to Anode . . {Zggg :ﬁ m;

Face Plate tWith about 66% light transmission) . . . . Filterglass
Phosphor (For Curves, see front of this Section) P4—Sul fide Type

Fluorescence and Phosphorescence . . . . . . . - . . White

persistence of Phosphorescence . . . . . « « « . . Short
Focusing Method. . . . . . e e ete e e e e s Magnetic
Deflection Method, . « « & &+ ¢ ¢ o v o o v = = s Magnetic
Deflection Angles (Approx.):

Diagonal . . « v+ w4 .o - e e e e e e .. 700

HOFIZOMEAl v v v e e v e e e s o e e e e 65°

VErtical v v v« v o o v e e a e e e e e e e e 50°
jon~Trap Gun . . . . Requires External, Single-Field Magnet
Overall Length « . « « v v o v o v o v o s 16-3/4" + 3/8"
Greatest Diagonal of Tube at Face. . . . . 13-11/16" ¢ 1/8"
Greatest Width of Tube at Face . . . . . 12-17/32" + 1/8"
Greatest Height of Tube at Face. . . . . . 9-23/32" + 1/8"
Screen SiZe. v o v v h o w e s a e e s e s 11-3/8" x 8-1/2"
Mounting Position. . . . « « ¢+ o+ o - e e e e e s Any
Cape « « « o 0 o v » Recessed Small Cavity (JETEC No.J1-21)
Base . . .« « . Smal1-Shell Duodecal 5-Pin (JETEC No B5-57)

Pin 1-Heater Pin 12 - Heater

Pin 2-Grid No.1 Cap - Anode
Pin 10 ~Grid No.2 C—Externa]_
Pin 11 - Cathode Conductive
Coating
Maximum Ratings, Design-Center Values:
ANODE VOLTAGE . . v « v v v« v 0 o v v s 14000 max. volts
GRID-No.2 VOLTAGE . . . « = « « « o = « 410 max. volts
GRID-No.1 VOLTAGE:
Negative bias value . . « . « « « o o - 125 max. volts
Positive bias value . « « « « « + « + « 0 max. volts|
Positive peak value . . . « - + « « « 2 max, volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . 410 max. volts
After equipment warm-up period. . . . 150 max. volts
Heater positive with respect to cathode 150 max. volts|
AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



14CP4
KINESCOPE

Typical Operation:

Anode Voltage® . . . . ... .....
Grid-No.2 Voltage. . . . . .
Grid-No.1 Voltage for Visual
Extinction of Undeflected Focused Spot. ~33 to-77 volts

. 12000 volts
e e e e 300 volts

Focusing-Coil Current (DC, approx.)® . . 92 ma
Field Strength of Single-Field

lon-Trap Magnet {Approx.)#. . . . . . . 35 gausses
Maximum Circuit Values:
Grid-No.1~Circuit Resistance . . . . . . 1.5 max. megohms
* Brilliance and definition decrease with decreasing anode voltage. 'In

general, the anode voltage should not be less than 10000 volts,

For specimen focusing coil similar to JETEC Focusing Coil No.109
positioned with airgap toward kinescope screen and center 1ine of air
gap 3 inches from Reference Line {see Outline Drawing). The indicated
current is for condition with combined grid~Nc.{ bias voltage and
video—signa] voltage adjusted to produce a hightight brithness of 35
foot-tamberts on an 11-3/8" x 8~1/2" picture area sharply focused at
center of screen.

# Measured at center of field with General Electric Gauss Meter, cat.
NO. 409X51.

OPERATING NOTES

X-Ray Werning. When operated at or below the maximum
ratings shown in the tabulated data, the 14CP4 does not
produce any harmful x-ray radiation., All types of picture
tubes may be operated at voltages {if ratings permit) up
to 16 kilovolts (absoiute value) without personal injury
on prolonged exposure at close range. Above 16 kilovolts,
special shielding precautions for x~ray radiation may be
necessary.

Direction of the field of the ion-trap magnet should be
such that the north pole is adjacent to vacant pin position
No.8 and the south pole to pin No.2.

AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA
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AVERAGE GRID-DRIVE CHARACTERISTICS
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14CP4
KINESCOPE

MIN,
VALUE

s ) ]

SCREEN
\gﬁ“ - J l

HEIGHT
)
8%
SCREEN WIDTH 113g"

MIN. VALUE nlg’

v
225
7 A
2%sl9 |\ 2R e 2TR. /
. e3 y
) . e
HI .
16}4R.
EXTERNAL
CONDUCTIVE
COATING o N
(NOTE €)
A .
il REFERENCE
i ' / LINE
T, ¥,
5 (RL)
(NOTE 4)
SEE PAN
NOTE 57y 7] | " et

6—\

T SMALL-SHELL DUODECAL

5-PIN BASE(NOTE 3)
JETEC N2BS5-57

AUG. 1, 1951
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/ LINE
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ANODE
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CAVITY CAP

JETEC NeJi-21
T (NOTE 1)

he 25013

92CL-7634

AUG.” 1, 1951 TUBE DEPARTMENT CE-76318
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I4CP4
KINESCOPE

NOTE It THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE TERMINAL BY ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AX!S) OF i 30°. ANODE TERMINAL IS ON
SAME SIDE AS VACANT PIN POSITION No.6.

NOTE 2! WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-L INE GAUGE JETEC No.l10 (SHOWN AT FRONT OF
THIS SECT1ON} AND WiTH TUBE SEATED IN GAUGE, THE REFERENCE
LINE |S DETERMINED BY THE (INTERSECTION OF THE PLANE CC'
OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A
DIAMETER OF 2-1/2".

NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE
MUST BE WITHIN THIS SPACE.

NOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE~FIELD, ION-TRAP
MAGNET.

NOTE 6: EXTERNAL GCONDUCTIVE COATING MUST BE GROUNDED.

AUG. 1, 1951 TUBE DEPARTMENT CE-7631C

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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14EP4 ¥
KINESCOPE
RECTANGULAR GLASS TYPE
MAGNETIC FOCUS MAGNET | C DEFLECTION
DATA

General:
Heater, for Unipotential Cathode:

Voltage, . . . . . ... 6.3 . ... .. ac or dc volts

Current. . . . . ... 0.6 . . ... ... amp
Direct Interelectrode CapaCItances

Grid No.1 to All Other Electrodes. . . . 6 .« . . uuf

Cathode to A1l Other Electrodes. . . . . 5 ... uuf

External Conductive Coating to Anode . {2000 max. . uuf

750 min. . uuf
Face Plate (with about 66% light transmission) . . . . Filterglass
Phosphor (For Curves, see front of this Section). No.4—Sulfide Type

Fluorescence and Phosphorescence . . . . . . . . . White

Persistence of Phosphorescence . . . . . . ... . Med | um
Focusing Method, . . . . . . ... ... ... « + Magnetic
Deflection Method. . . . . . . .. . ... ... . Magnetic
Deflection Angles (Approx.):

Diagonal . . . . . . . .. .. ..., . 70°

Horizontal . . . . . « . . . . o ... 650

Vertical . . . . . . ... .. L ... 500
fon-Trap Gun . . . . Requires External, Slngle—Fre]d Magnet
Overall Length . . . . . . ... ... ... 16-1/2" + 3/8"
‘Greatest Diagonal of Tube at Face. . . . . 13-11/16" + 1/8"
Greatest Width of Tube at Face . . . . . . 12-17/32" + 1/8"
Greatest Height of Tube at Face. . . . . . 9-23/32" + 1/8"
Screen Size. . . . . . . . ... ... 11-3/8" x 8-1/2"
Mounting Position. . . . . . . ... ... ... ... Any
Cap. v v« v v v v . Recessed Small Cavity (JETEC No.J1-21)
Base . . . . . . Smal1-Shell Duodecal 5-Pin (JETEC No.B5-57)

BOTTOM VIEW

Pin 1-Heater c 4‘ Pin 12 - Heater

Pin 2-Grid No.1 Cap ~ Anode

Pin 10-Grid No.2 © C - External

Pin 11 ~Cathode NG Conductive

OLIES Coating

Maximum Ratings, Design-Center Values:
ANODE VOLTAGE . . . . . . ... « « - . . 14000 max. volts
GRID-No.2 VOLTAGE. . . . . .. .. e e 410 max. volts
GRID~No.1 VOLTAGE:

Negative bias value. . . . . . . . e 125 max. volts

Positive bias value. . . . . . . . ... 0 max. volts

Positive peak value. . . . . . . . ... 2 max.. volts

PEAK HEATER-CATHODE VOLTAGE :
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds. . . . 410 max. volts

After equipment warm-up period . , . 180 max. volts
Heater positive with respect to cathode 180 max. volts
MARCH 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I4EP4
KINESCOPE

Typical Operation:

Anode Voltage®™ . . . . . . . ... . .. 12000 volts
Grid-No.2 Voltage. . . . « « « v « « 4 & 300 volts
Grid—No.1 Voltage for Visual Extinction.
of Undeflected Focused Sgot. v e e« . =33t0-77 volts

Focusing-Coil Current (DC)™ . . . . .. 96 + 6% ma
Field Strength of Single-Field

lon-Trap Magnet (Approx.)#. . . . . 45 gausses
lon-Trap Magnet Current (DC, approx.)e . 70 ma

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max.megohms

*

Britliance and definition decrease with decreasing anode voltage.
in general, the anode voltage should not be less than 10000 volis,
For specimen focusing coil similar to JETEC Focusing Coil No.109
positioned with air gap toward kinescope screen, and center line of
_alr‘gapda inches from Reference Line (see Outline Drawing). The
indicated current isforconditionwith combined grid=-No.1 bias voltage
and video-signal voltage adjusted to produce a high~light brightness
of 30 foot~-lambertsona 11—1%8' x 8-5/16* picture area sharply focused.
at center of screen.

# Measured at center of field with General Electric Gauss Meter,
Ccat. NO.809X51.

® Far specimen ion-trap magnet similar to JETEC lon-Trap Magnet No.ii4,
located in optimum position and rotated to give maximum brightness.

&

MARCH 1, 1951 JUBE DEPARTMENT TENTATIVE DATA 1
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|4EP4
KINESCOPE

OPERATING NOTES

When operated at or beiow the maximum ratings shown in the
tabulated data, the 14EP4 does not produce any harmful x-ray
radiation. All types of picture tubes may.be operated at
voltages (if ratings permit) up to 16 kilovolts (absolute
value) without personal injury on prolonged exposure at
close range. Above |6 kilovolts, special shielding pre—~
cautions for x~ray radiation may be necessary.

Direction of the field of the ion~trap magnet shouldbe such
that thenorth pole is adjacent to vacant pin position No.8
and the south pole to pin No.2.

MARCH 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2
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KINESCOPE
"
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JETEC N2B85-57
MARCH 1, 1951 TUBE DEPARTMENT CE-7554R2A
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KINESCOPE
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4EP4
KINESCOPE

NOTE 1t THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS
AND ANODE TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE
TUBE AXIS) OF £ 30°. ANODE TERMINAL 1S ON SAME SIDE AS VACANT
PIN POSITION No.6. N
NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-L INE GAUGE JETEC No. ! [0 (SHOWN AT FRONT OF THIS
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE
1S DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE
GAUGE WITH THE GLASS FUNNEL.

NOTE 3t SOCKET FOR THIS BASE SHOULD NOT BE R{1GIDLY MOUNTED;
I'T SHOULD HAVE FLEXIBLE LEADS ANDBE ALLOWED TOMOVE FREELY.
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN ACIRCLE
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 2~1/2'.
NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE
MUST BE WITHIN THIS SPACE.

NOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAP
MAGNET.

NOTE 6: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

MARCH 1, 1951

TUBE DEPARTMENT CE-7554R2C

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



14EP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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E.¢=6.3 VOLTS
ANODE VOLTS = 12000

GRID N2 | BIASED TO CUTOFF OF
UNDEFLECTED FOCUSED SPOT

RASTER SIZE = 11 ¥ x 8 Vp(FOCUSED
FOR AVERAGE BRIGHTNESS)
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14EP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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15GP22
TRICOLOR KINESCOPE

THREE-GUN SHADOW-MASK TYPE ELECTROSTATIC FOCUS
ELECTROSTATIC CONVERGENCE MAGNETIC DEFLECTION
DATA

General:
Electron Guns, Three « v v v « ¢ ¢ o o o o & Blue, Green, Red

Heater, for Unipotential Cathode of Each Gun,
Paralleled with Each of the Other Two
Heaters within Tube:
Voltage (AC or DC} v v v v v v v v v 6.3 volts
Current . . . .. 1.8 amp
Direct Intere]ectrode CapaCItances(Approx ):
Grid No.1 of Any Gun to A1l Other
Electrodes Except the No.l Grids
of the Other Two Guns + « « « v « « & 7.5 puf
Cathode of Blue Gun + Cathode of
Green Gun + Cathode of Red Gun
to A1l Other Electrodes . . ... 175 ppf
Grid No.3 {Of Each Gun Tied wlthln
Tube to No.3 Grids of Other Two

Guns) to A1l Other Electrodes . « . « 12 puf
Grid No.4 (Common to the Three
Guns) to Al} Other Electrodes . . . . 7 it
External Conductive Coating to Ultor®. . {%ggg g]?: Zﬁ;
Faceplate, Spherical . . « + « « o & e e e e Clear Glass
Screen, Flat:
TYpe « v o ¢ o v v s Metal-Backed, Trlcolor, Phosphor-Dot
Plate v o« v v« v v 0 o v 0 0w s . . . Filterglass
Light Transmission (Approx.} . . e e e e e e e s - 70%

Size (Rounded Sides—See Dlmenswonad
Outline) . . . 11-1/2" x8-5/8"
Area o v o o o 4 4 0 s o o s 4 s .. 88.5 sq. in.
Phosphor (Three Separate Phosphors, coHectlveU) ... P22
Fluorescence and Phosphorescence of
Separate Phosphors, respectively . . . . Blue, Green, Red
Persistence of Group Phosphorescence . . « . « .. Med i um
Dot Arrangement . . . Approx. 195,000 triangular groups,
each consisting of blue dot, green dot,
and red dot (tota of 585,000 dots)

Focusing Method + ¢« « v v v v ¢ « « & . . . Electrostatic
Convergence Method « & « v v o & W« « s s o« Electrostatic
Deflection Method . v v ¢« v v v v v v o o . . . Magnetic
Deflection Angles (Approx )
Horizontal « v & o & & o o & & e e e e e e e e . 480
VEertical v v v o o o ¢ o o o o ¢ & s 4 8 4 o a e s 359
Tube Dimensions:
Maximum Overall Length . . . . « . e e e e 26-1/8"
Greatest Diameter:
At faceplate « o & v « v 0 v P 14-5/8" + 5/32"
At metal flange o v ¢ v v 0 v v 0 W o 15-3/4" max.
Weight « v v v v v o 0 0 0 0 v o 0 0 0w n e P 25 lbs
MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



15GP22
TRICOLOR KINESCOPE

Mounting PoSition « o o o o « o ¢ o o o o s o s o o o s Any
UTtor® Terminal « w o o o o o o s+ o o s s » o o Metal Flange

Bulb v v ¢« 4« v 4 s e e a e e e s e e e e s ..o« J126
Base . . . . . Small-Shell Bidecal 14—Pin (JETEC No.B14-103)
BOTTOM VIEW

Pin 1: Heater Pin 9: Grid No.2
Pin 2: Cathode of Green Gun
of Red Gun Pin 13: Grid No.4
Pin 3: Grid No.l Pin 17: Grid No.2
of Red Gun of Blue Gun
Pin 4: Grid No.2 Pin 18: Grid No.l
of Red Gun of Blue Gun
Pin 5: No Pin 19: Cathode of
Connectign Blue Gun
Pin 6: Grids No.3 Pin 20: Heater
Pin 7: Cathode Metal Flange: Ultor
of Green Gun (Grid No.5,
Pin 8: Grid No.l Grid No.6,
of Green Gun Collector)

Maximum Ratings, Design-Center Values:

ULTOR® VOLTAGE + & « o = o o o « o » « « 20000 max. volts
ULTOR INPUT & & ¢ & o o o & s =  a e e 15#max. watts
GRID-NO.4 VOLTAGE « o « o o « « = « o« » « 11000 max, volts
GRID-N0.3 VOLTAGE & & ¢ « o« o o o ¢ o = « 5000 max. volts
GRID-No.2 VOLTAGE (Each Gun). + « o « o 500 max. volts
GRID-No.1 VOLTAGE {Each Gun):

Negative bias value « « « « o ¢ « & o 200 max. volts

Positive bias value + « o « o & o o o 0 max. volts

Positive peak value o« o« o« ¢ o o o o « o 2 max. volts
PEAK HEATER-CATHODE VOLTAGE (Each Gun):

Heater negative with respect to cathode:

During equipment warm-up period

not exceeding 15 seconds .« .« o & 410 max. volts
After equipment warm-up period . . . 180 max. volts
Heater positive with respect to cathode 180 max. volts

Equipment Design Ranges:
For ultor voltage (Ec5} of 18000 to 20000 volts

Grid-No.4 {Converging

Flectrode) Voltaget . . . . 42.5% to 51% of Ec5  volts
Grid-No.3 (Focusing

Electrode) Voltage .+ « «+ 12% to 19% of Ecsy volts

® The "ultor® in a cathode-ray tube is the electrode to which Is applied|
the highest dc voltage for accelerating the electrons in the beam prior|
to its deflection. In the 15GP22, the wltor function is performed by|
grid No.5, Since grid No.5, grid No.6, and collector are connected to-|
gether within the tube, they are collectively referred to simply ag
i01tor", for convenience in presenting data and curves.

This value is the product of ultor voltage and average current measured
at the ultor terminal with a dc ammeter.

-

1 See next page.

MARCH 1, 1354 TUBE DEPARTMENT TENTATIVE DATA 1
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I5GP22
TRICOLOR KINESCOPE

Grid-No.2 Voltage (Each Gun)

when circuit design uti-

lizes grid-No.1 Voltage

(Ec1) at fixed value for

raster cutoff {each gun) . . . 2 to 4.5 times E¢q volts
Grid-No.1 Voltage for

Visual Extinction of Fo-

cused Raster {Each Gun)

when circuit design uti-

Vizes grid-No.2 voltage

(Ecp) at fixed value

{each gun} « v v v v « « + s » 22.5%t050% of Ecp  volts

Grid-No.4 Current . + « o « o & -5 to +5 pamp
Maximum Grid-No.3 Current . . . 300 pamp
Grid-No.2 Current . . & ¢ o o & ~15 to +15 pamp

Beam-Current Ratio to
Produce {1luminant-C White:

Red Gun to Green Gun . « o« « & 4:1 to 1:1
Blue Gun to Green Gun . . . . 1,5:1 to 0.5:1
Maximum Raster Shift in
Any Direction from
Screen Center® . . . 1-1/4 inches

Examples of Use of Design Ranges:
For ultor voltage of 20000 volts
Grid-No.4 (Converging

Electrode} Voltaget . . 8500 to 10200 volts
Grid-No.3 (Focusing Electrode)
Voltage . . . 2400 to 3800 volts

Grid-No.2 Voltage (Each Gun}
when circuit design utilizes
grid-No.1 voltage of -70 volts
for raster cutoff (each gun) . 140 to 315 volts
Grid-No.1 Voltage for Visual
Extinction of Focused Raster
{Each Gun) when circuit design
utilizes grid-No.2 voltage of
200 volts (each gun) . . « « . —45 10 ~-100 volts

Circuit Values:

Grid-No.,1-Circuit Resistance (Each Gun). . 1.5 max. megohms
Dynamic Converging Voltage (Approx.}** . . 900 volts
Dynamic Focusing Voltage (Approx.)** . . . 225 volts

1 This range does not include the dc component of the dynamic converging
voltage.

Centering of the raster on the screen isaccomplished by passing direct
current of the required value through each pair of deflecting coils to
compensate for the raster shift resulting from optimum adjustments for
convergence, color purity, and concentricity.

peak-to-peak value. This ac voltage having essentially parabolic wave—
form is synchronized with scanning and does not include any voltage
developed during the blanking time,

X

MARCH 1. 1954 TUBE DEPARTMENT TENTATIVE DATA 2
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15GP22

TRICOLOR KINESCOPE

TOP VIEW
SCREEN f
HEIGHT
5
8%

SCREEN N c
MASK—"
A
 FACEPLATE l—SCREEN WIDTH 113"
SECTION 1o 148 +97
” () 2
3%e 2%z . FACEPLATE
J;Y (NOTE 5) 153" MAX
SUPPORT AREA~_ |- ! t -
3, MIN.— \\{ N2t | et
(NOTE 6) p e 1% MIN.
1 ULTOR
doe METAL FLANGE
33, tly (NOTE 4)
SEE
o SECTION B
12" Y% EXTERNAL
INSULATING
4 \ COATING
26k’ SUPPORT o8 fore B
MAX. EXTERNAL
CONDUCTIVE
3,03, 3 COATING
22 % 2%lg" (NOTE 3)
SR N I . |j’_
Y N ——F :—REFERENCE
He— AR LINE
(NOTE 1)
2"tlig
i6
AL
103 Yy SMALL-SHELL BIDECAL
14-PIN BASE (NOTE 2)
JETEC N2 Bl14-103
SEE DETAIL C
% C —
MARCH 1, 1954 TUBE DEPARTMENT _CE 8072R1A
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TRICOLOR KINESCOPE

25{32 ! 2'{32

N 1

2 —
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PLANE
¢ oF

AND TUBE AXIS

T ay
SCREEN—/ \—SCREEN MASK

ENLARGED SECTION B

RED GUN

THROUGH
PIN N 2

HORIZONTAL
¢ OF SCREEN

BASE DETAIL C
BOTTOM VIEW 92CL - 8072R!

MARCH 1, 1954

TUBE DEPARTMENT
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I5GP22
TRICOLOR KINESCOPE

NOTE 1: REFERENCE LINE 1S DETERMINED BY POSITION WHERE A
CYLINDRICAL GAUGE 2.400" £ 0,.00i"™ 1.D. WHICH IS HELD
CONCENTRIC WITH TUBE NECK AX!S WILL REST ON FUNNEL.

NOTE 2: SOCKET FORTHIS BASE SHOULD NOT BERIG!DLY MOUNTED;
}T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH FACEPLATE~SECTION AXIS
AND HAVING A DIAMETER OF 3".

NOTE 3: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

NOTE 4: METAL FLANGE OPERATES AT HIGH VOLTAGE. ADEQUATE
INSULATION MUST BE PROVIDED BETWEEN THE FLANGE AND ANY
GROUNDED ELEMENT IN THE RECEIVER TO PREVENT THE POSSI-
BILITY OF ELECTRICAL LEAKAGE INCLUDING CORONA.

NOTE 5: MASK MATERIAL BEARING ON THE FACEPLATE MUST HAVE
INSULATING QUALITIES ADEQUATE FOR ONE HALF THE APPLIED
ULTOR VOLTAGE TO MINIMIZE SURFACE LEAKAGE BETWEEN METAL
FLANGE AND MASK. .

NOTE 6: TUBE SHOULD NOT BE SUPPORTED !N THIS AREA.

KOTE 7: TO CLEAN THIS AREA, WIPE ONLY WITH SOFT DRY LINT-
LESS CLOTH.

MARCH 1, 1954 TUBE DEPARTMENT CE-8072R1C

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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TYPICAL DRIVE CHARACTERISTIC

T T I A R AT

E¢=6.3 VOLTS

GRID-N24 VOLTS=ADJUSTED FOR CONVERGENCE
I GRID-N23 VOLTS=ADJUSTED FOR FOCUS
I GRID-N22VOLTS OF EACH GUN=200

RASTER SIZE 11¥ax8%g’

TTTIT

H ULTOR (GRIDS-N25 & N26 AND COLLECTOR) VOLTS=20000

GRID-N2 | OF EACH GUN IS BIASED TO RASTER CUTOFF

1000

900

8001 :

700

600 H

500

400

300

ULTOR OR GRID-N£3 MICROAMPERES PER GUN

200

100

I
0 T
LILITY

o] 10 20 30 40 50

60 70

VIDEO SIGNAL VOLTS FROM RASTER CUTOFF PER GUN

SEPT.3,1953 TUBE DEPARTMENT
RADICO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

92CM-8067



15GP22

ULTOR VOLTS=20000
GRID-N24 VOLTS=ADJUSTED FOR CONVERGENCE
GRID-N23 VOLTS=ADJUSTED FOR FOCUS
GRID-N22 VOLTS OF EACH GUN=200 E
GRID-N21 OF EACH GUN IS BIASED TO RASTER CUTOFF
GRID-N2 | DRIVE FROM RASTER CUTOFF OF EACH GUN IS
ADJUSTED TO GIVE COMPOSITE ULTOR CURRENT TO
PRODUCE ILLUMINANT-C WHITE LIGHT OUTPUT
BEAM-CURRENT RATIO TO PRODUCE ILLUMINANT-C WHITE:
RED GUN TO GREEN GUN=3:
BLUE GUN TO GREEN GUN=0.85:1

RASTER SIZE=11}5'x855"

n

ILLUMINANT-C WHITE LIGHT OUTPUT—FOOT-LAMBERTS

N

ON

100 200 300 400 500 600 700
ULTOR MICROCAMPERES

JAN. 13,1954 TUBE DEPARTMENT 92CM~-8073RI
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

METAL-SHELL ENVELOPE
MAGNET IC FOCUS MAGNET IC DEFLECTICN

DATA

General:

Heater, for Unipotential Cathode:
Voltage « + » = v v o v . B3 w0 ac or dc volts
Current + v v s e s o 08 Lo e e amp

Direct Interelectrode Capacitances (Approx.):

Grid No.1 to All Other Electrodes . . . . . 6 ppf
Cathode to All Other Electrodes « « « » - - 5 ppef
Faceplate, Spherical. . . . . . « o « o o o o - Filterglass
Light Transmission {Approx.). . « o « « v v o« o o« 66%
Phosphor (For Curves, see front of this Section), _ . ., , . P7
FIUGIESCENCE. v v v & o o &+ o o s v o s = o = & & s Blue

PersiStence o v « « o o o o s o e« s s o o .+ Short
Phosphorescence « « « « « v o« v o o 4 s Greenish-Yellow
PErSiStence « « + « « o o v o o s n e s s o w .. . Long
Focusing Method . + « v v v v v v o 0 v o e v e e e Magnetic

Deflection Method « » + o « v o « =+« « + « -« - Magnetic
Deflection Angle {ApProx.). . « « « ¢ v v v o v o v o s 53¢
Maximum Overall Length. « v v v o o v v v v v o 0 e o e 22"
Greatest Diameter at Lip., . « + « « v & « « & 15-7/8" + 1/8"
Minimum Useful Screen Diameter. T R
Ultor® Terminal . o . v v v v o 0 o v o v e Metal-Shell Lip
Mounting PoSition . . v o« v o v v v w s we e 2w e Any
Base. . .. Small-Shell Duodecal 7-Pin (JETEC No.B7-51)
BOTTOM VIEW .

Pin 1-Heater 9@ Pin 10 ~Grid No.2

Pin 2-Grid No.1l Pin 11 - Cathode

Pin 6-No Pin 12 - Heater

Connection = © Cap -~ Ul tor
Pin 7-No NI\ (Grid No.3,
Connection OL(E) Collector)

Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE + + v « = v « = « =+ » . 14000 max. volts
GRID-No.2 VOLTAGE:

Positive value (DC or Peak AL}, . . . . 410 max. volts

Negative value (DC or Peak AC). . . . - 180 max. volts
GRID-No.1 VOLTAGE:

Negative bias value . . v v o v o o« - 180 max. volts

Positive bias value® . . « « « « « - 0 max. volts

Positive peak value « « . « o v o o v s 2 max. volts|
PEAK GRID-No.1 DRIVE FROM CUTOFF. . . . . 65 max. volts

. tn the 16ADP7, grid No,3 which has the ultor function, and collector
are connected together within the tube and are conveniently referred
to collectively as "ultor". The "ultor® in a cathode-ray tube is the
electrode, or the electrode incombination with one or mare additional
e}ectrodes connected within the tube to it, to which is applied the
nighest dc voltage for acceleratina the electrons in the beam prior to
its deflection.

¢ At or near this rating, the effective resistance of the ultor supply.
should be adequate to Vimit the ultor input power to 6 watts.

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
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I6ADP7
OSCILLOGRAPH TUBE

PEAK HEATER~CATHODE VOLTAGE:
Heater negative with respect to cathode . 125 max. volts
Heater positive with respect to cathode . 125 max. volts

Typical Operation:

Ultor Voltage®. . . . . .+ « « .+ . . . 12000 volts
Grid-No.2 Voltage « o + v v v & o « v o 250 volts
Grid-No.1 Voltage for Visual Extinction :

of Undeflected Focused Spot . . . . . -27 to -63 volts
Grid-No.2 Current . . . « . . v v« . . =15 to +15 pamp
Focusing-Coil Current (DC)®°. . . . . . 95 + 15% ma
Spot Position . v v v v o v 0w e e . ##

Maximum Circuit Values:
Grid-No.1-Circuit Resistance. . . . . . . 1.5 max. megohms

grilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 8000 volts, .

For specimen focusing coil similar to JETEC Focusing Coil No.109 po—
sitioned with air gap toward faceplate and center line of air gap
3-1/4% from Reference Line (see Outline Drawing) and ultor current of
200 microamperes.

## The centerof the undeflected, unfocused spot will fall within & circle
having 25-mm radius concentric with the center of the tube face.

00
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I6ADP7
OSCILLOGRAPH TUBE

15 % b
14 3 “ MIN.  USEFUL
SCREEN DIA. — L e3”
) ) 'yt Yy
a2 i

e

t

4
GRID N3,
COLLECTOR
LIP -
TERMINAL

21%e
+3

ki
(NOTE 3)

»
xa%,
k4
»
x

——————
— REFEREN
os0” "EEREICE
MAX.  (NOTE 1)
753"
Ay 4tV
6 * e

SMALL -SHELL DUODECAL
7-PIN BASE
JETEC N2 B7 -5
(NOTE 2)

DETAIL OF LIP 92CM - 7690

NOTE |: REFERENCE LINE IS DETERMINED BY POSITION WHERE
REFERENCE~LINE GAUGE (JETEC No.112) 1.500" + 0.003"
- 0.000" 1.D. AND 2" LONG WiLL REST ON FUNNEL.

ROTE 2: SOCKET FORTHIS BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN CIRCLE CONCENTRIC WITH METAL~SHELL AXIS AND HAVING
DIAMETER OF 3.

WOTE 3: METAL SHELL ANDGLASS FACE OPERATE ATHIGH VOLTAGE.

ANY MATER{AL INCONTACT WITH THE SHELL OR THE FACE MUST BE
INSULATED TO Wi THSTAND THE MAX IMUM APPLIED ULTOR VOLTAGE.

FEB. 1, 1952 TUBE DEPARTMENT CE-7690
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I6ADP7
VERAGE GRID-DRIVE CHARACTERISTICS
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I6AP4-A

KINESCOPE
METAL-CONE ENVELOPE
MAGNETIC FOCUS MAGNETIC DEFLECTION
Supersedes Type 16A4P4
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .« . 6.3 ... .. ac or dc volts
Current. . . . « « « + & 0.6 v v v h e e e e amp
Direct Interelectrode Capacitances {Approx.):
Grid No.1 to All Other Electrodes. . . . . 6 uuf
Cathode to All Other Electrodes. . . . . . 5 i

Face Plate (Transmission of about 65%). . . RCA "Filterglass"
Phosphor (For Curves, see front of this Section) No.4-Sulfide Type

Fluorescence and Phosphorescence . . . . ... . . . White

persistence of Phosphorescence.. . . . . . .« .. Medium
Focusing Method. . . . « « o v v v v v o v v oot Magnetic
Deflection Method. . « . - « v v ¢« =« o v o v o o s Magnet|c
Deflection Angle {Approx.) . . . « « « « . « . . 530
lon-=Trap Gun . . . . . Requi res External Doub]e—F;e]d Magnet
Maximum Qveral) Length . . . . .« . . « .« . o . 22-5/16"
Greatest Diameter of Bulb. . . . . . . . .. 15-7/8" £1/8"
Screen Diameter. . . . « v . o o . e 0 - e e 14-5/8"
Mounting Position. . . « . « o v v v v v 0 oo e . Any
Anode Terminal . . . . . . v . o o v e e Metal-Cone Lip
Base . v . . . e v v e e e e Small-Shell Duodecal 5-Pin

Basing Designation for BOTTOM VIEW . . . . . . . .. 12D0q

Pin 1-Heater Pin 12 - Heater

Pin 2-Grid No.1 Metal-Cone Lip:

Pin 10~ Grid No.2 = © Anode,

Pin 11 - Cathode ) o‘® @) Grid No.3

Maximum Ratings, Design-Center Values:

ANODEOVOLTAGE® . . . . v v v v v v o o v s 14000 max, volts
GRID-No.2 VOLTAGE. . . .« + « « « « v o « . 410 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . . . 125 max. volts
Positive bias value. . . « . . « .« . . . 0 max. volts
Positive peak value. . . . . . . .. .. 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not

exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts

D anode and grid No.3, which are connected together within tube, are re-

ferred to herein as anode.

O The product of anode voltage and average anode current should be limited
fo 6 watts.
MAY 1, 1950 TUBE DEPARTMENT DATA
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I6AP4-A

ci
cu

Gr
Gr

Minimum Circuit Values:

The power supply should be of the limited-energy type with
inherent regulationtolimit the continucus short—circuit cur—
rent to 5 ma. |f the supply permits the instantaneous short-—
more than 250 microcoulombs, the effective resistance in cir-

should be as follows:

Anode-Circuit Resistance . . . . . . . . . 16000 min. ohms
The resistors ubed should be capable of withstanding the ap—

KINESCOPE
Typical Operation:
Anode Voltage™ . . . . . .. 9000 12000 volts
Grid-No.2 Voltage. . 300 300 volts
Grid-No.1 Voltage for Vlsual
Extinction of Undeflected ,

Focused Spot . . . =33 to -7 -33 to -77 volts
Focusing—Coil Current (DC)‘ 757/ 90 ma
lon-Trap Magnet Current i )

(DC, approx.})¥ . . . . . . 155/ 200 ma
Maximum Circuit Values:
Grid-No.,1-Circuit Resistance, , , . . . 1.5 max. megohms

rcuit current to exceed 1 ampere, or is capable of storing
it between indicated electrode and the output capacitor

id-No.1-Circuit Resistance. . . . . . . 150 min.  ohms
id-No.2~Circuit Resistance, . . . . . . 470 min,  ohms

plied voltage.

Components:

Horizontal-Deflection-Output and High-Voltage Transformer:
For use with pulse-operated high-voltage supp]y

giving 11500-13500 volts . . . . . . . . RCA- 21175

Horizontal Linearity Control . . . . . . . . . . RCA~ 201R5

Width Control. . . . .. .. RCA- 201R4

Vertical-Deflection Output Transformer .+« . . RCA- 20479

Deflecting Yoke. . . . . . . RCA-201D12

lon-Trap Magnet (Permanent-—Magnet Type). e RCA~ 203D3

Focusing Coil®, . . . . . . . v v v o v v RCA- 202D2

* Brilliance and definition decrease with decreasing anode voltage. In
general, the anode voltage should not be less than 9000 volts.

4 ror JETEC Focusing Coil No.109, or equivalent, positioned with air gap
toward kinescope screen, and center line of air gap about 3 inches from
Reference Line (see Outllne Drawnng) The indicated currents are for
the copdition with the combined grid-No.1 bias voltage and video-signal
voltage adjusted to produce a highlight brightness of 30 foot-lamberts
on a 13-1/4* x 10" picture area.

# For JETEC lon-Trap Magnet No.108, or equivalent, locatedwith main pole
pieces longitudinally opposite {nternal pole pieces, and rotated to
give maximum brightness.,

© Renewal Sales item only.
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I6AP4-A

15Tty
v
SCREEN DIA. 14 %
@”—_—' LY. 3,"
MIN. VALUE 4 7Y /2 E /|6
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1R PY . // NOTE © .
‘ . 22%g
EXTERNAL 53 MAX,
INSULATING -]
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.
e MIN. CONTACT  [(NOTE 3) MAX.  (NOTE 1)
AREA 7 l
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v e | %6t e
5 s
42 NOTE 5
Y » “SMALL-SHELL DUODECAL
.o * /8 5-PIN BASE (NOTE 2)
% MIN.
M
%e R MAX.
92CM-7449

DETAIL OF LIP

NOTE |: REFERENCE LINE |S DETERMINED BY POSITION WHERE
HINGED GAUGE 1.500" + .003" ~ .000" 1.D. AND 2" LONG
WiLL REST ON CONE.

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED;
|T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWEDTO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN CIRCLE CONCENTRIC WITH CONE AX1S AND HAVING
DIAMETER OF 3".

NOTE 3: DISTANCE TO INTERNAL POLE PIECES. PLANE THROUGH
VACANT PIN POSITION No.6 AND TUBE AXIS PASSES THROUGH
LINE JOINING CENTERS OF POLE PIECES. DOIRECTION OF
PRINCIPAL FIELD OF ION-TRAP MAGNET SHOULD BE SUCH THAT
NORTH POLE 1S ADJACENT TO VACANT PIN POSITION No. 6
AND SOUTH POLE TO PIN No.12.

NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING-COIL
MUST BE WITHIN THIS SPACE.

MAY 1, 1950 TUBE DEPARTMENT CE=7449A
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I6AP4 -A
KINESCOPE

NOTE 5: KEEP THIS SPACE CLEAR FOR |ON-TRAP MAGNET.

NOTE 6: METAL CONE AND GLASS FACE OPERATE AT HIGH VOLTAGE.
ANY MATERIAL IN CONTACT WITH THE CONE OR THE FACE
MUST HAVE I NSULAT NG PROPERT IES ADEQUATE FOR 15500 VOLTS.

CURVES

The following Grid-Drive Characteristics Curves are for the
condition with grid No.1 biased to give visual extinction of
the undeflected, focused spot. Inviewing televisionpictures,
it will be found that the actual cutoff voltage corresponding
to black inthe picture isapproximately 5 volts less negative
than shown on the curves; similarly, the grid-No.1 drive to
obtain a given anode current or light output is also about 5
volts less.

MAY 1, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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I6AP4-A
AVERAGE GRID-DRIVE CHARACTERISTICS
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16DP4-A

KINESCOPE
ROUND GLASS TYPE
MAGNET IC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Vo]tage ......... 6.3 . .0 . ac or dc volts
Current. . . . . . .« . . 0.6 & v v et e e e e amp
Direct Interelectrode Capacitances {Approx.):
Grid No.1 to Al) Other Electrodes. . . . . 6 puf
Cathode to A1l Other Electrodes. . . e 5 000 puf
Faceplate, Spherical . . . . . « o v v « « & &« Filterglass
Light Transmission (Approx.} . « « « v v o v v o o « .« 66%
Phosphor (For Curves, see front of this Section) . P4-Sulfide Type
Fluorescence and Phosphorescence ......... . White
Persistence of Phosphorescence . . . . « « « « « 4 . Short
Focusing Method. . . . . « « « ¢ v &« o o 0 0 v . Magnetic
Deflection Method. . « + « ¢« v v & v ¢ o o ¢« o 4 Magnetic
Deflection Angle (Approx.) . + o « v v o v v v v v o & 600
lon-Trap Gun . . « . . Requnres External Double-Field Magnet
Overall Length . . . . . . ¢ o v o v o o 20-3/4" + 1/4"
Greatest Diameter of Bulb. . . . . . . . . . 15-7/8" ¢+ 1/8"
Minimum Screen Diameter. . . . . . + « v v « « . . 14-1/2"
Mounting Position. « « & v v v v v v v v o v e s s a s Any|
Cape « v+ v s s o Recessed Small Cavity (JETEC No.J1-21)
Base . . . . . . Small-Shell Duodecal 5-Pin (JETEC No.B5-57)
BOTTOM VIEW
Pin 1 - Heater Pin 11 - Cathode
Pin 2 - Grid No.1 Pin 12 - Heater
Pin 10 ~ Grid No.2 O ‘ O Cap — Anode
@ Q@
OM®)
Maximum Ratings, Design-Center Values:
ANODE VOLTAGE. . . « « v v v v « .« . . 15000 max. voltg
GRID-No.2 VOLTAGE., . . . « « « « « « o+ & 410 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . « « « « « « . . 125 max. voltsg
Positive bias value. « « « + « + « v « . 0 max. voltg
Positive peak value. . . . . . . . . . . 2 max. voltg
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment wame-up period not
exceeding 15 seconds . . . 410 max. volts|
After equipment warm—up period . . . 125 max. voltd
Heater positive with respect to cathode. 125 max. volts
Typical Operation:
Anode Voltage*® . « v v v v v v 0 o 0w e e 12000 voltg
*grilliance and definition decrease with decreasing anode voltage. In
general, the anode voltage should not be less than 9000 volts.

FEB. 1, 1852
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I6DP4-A

KINESCOPE
Grid-No.2 Voltage. . . . « « « v v v . . 250 volts
Grid-No.1 Voltage® . . . . « & o « o o » =27 to -63 volts
Focusing-Coil Current (DC, Approx.}t . . 115 ma
lon-Trap-Magnet Current {DC, Approx.)# . 110 ma

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms|

© For visual extinction of undeflected, focused spot.

For specimen focusing coil similar to JETEC Focusing Coil No.109 po-
sitioned with air gap toward kinescope screen and center line of air
gap 3-1/4 inches from Reference Line {see Outline Drawing). The indicateq)
current is for condition with combined grid-~No.1 bias voltage and video-
signal voltage adjusted to produce a highlight brightness of 20 foot-|
l?mberts on a 14-1/2" x 10-1/u4* picture area sharply focused at center
of screen.

For specimen ion~trap magnet similar to JETEC lon-Trap Magnet No.108
located in optimum position and rotated to give maximum brightness.

*

OPERATING NOTES

X-Ray Warming. When operated at anode voitages up to 16 kilovolts,
the 16DP4-A does not produce any harmful x—ray radiation., However,
hecause the rating of the tube permits operation at voltages as high
8s 16.5 kilovolts tabsolute valuel}, shielding of the 160P4-A for x—ray
radiation may be needed to protect against possible injury from pro-
longed exposure at c lose range whenever the operating conditions involve
voltages in excess of 16 kilovolts.

15%tY% 4
pe— SGREEN DIAMETER
1415 MIN

” H
56%4 R. l ANODE
1y /| recesseo

SMALL
" \ za”a/l / CAVITY CAP

REFERENCE
CREER
| (NOTE 1) L
gm0 7%
. .
%16 * %6 sMALL-SHELL £ Vg
I P DUODECAL
5-PIN BASE

MOTE |: REFERENCE LINE tS DETERMINED BY POSITION WHERE REFERENCE—
LINE GAUGE (JETEC No.112) 1,500" + 0.003" — 0.000" [.D. AND 2~
LONG WillL REST ON BULB CONE.

NOTE 2! THE PLANE THROUGH THE TUBE AX!S AND VACANT PIN POSITION
No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND ANODE
TERMINAL BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF
+ 100, ANODE TERMINAL IS ON SAME SIDE AS VACANT PIN POSITION No.3.
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16GP4
KINESCOPE
METAL—CONE ENVELOPE
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA

eneral :
Heater, for Unipotential Cathode:

Voltage. . . . . . . . . 6.3 ... ... ac or dc volts

Current. . . . . . . .. 0.6 .. i . . . amp
Direct [nterelectrode Capacitances (Approx.):

Grid No.1 to All Other Electrodes., . . . . . 6 . . . ppf

Cathode to All Other Electrodes. . . . . . . 5 wpf
Face Plate® . . . . . .. ... . RCA "Fl]terq\ass"
Phosphor (For Curves, see front of this section) No.4—Sulfide Type

Fluorescence and Phosphorescence . . . . . . . . . . White

Persistence of Phosphorescence . . . . . . . . . . Medium
Focusing Method. . . . . . . . . v o o o . o .. Magnet ic
Deflection Method. . . . . . . . v v v o v v v v Magnetic
Deflection Angte (Approx.) . . « v v v v v o v v v o 700
lon~Trap Gun . . . . . Requires External Single-Field Magnet
Maximum Overall Length .............. 17-11/16"
Greatest Diameter. . . . . . . .« .« .+ .. 15~-7/8" + 1/8"
Screen Diameter. . . o . . . . . 0 oo o . . 14-5/8"
Mounting Position. . . . . . « . v o o o @ o . . . . Any
Anode Terminal . . . . . . . . 00w e e e e . Metal ~Cone Lip
Base . . . o0 e e 0 e e . . . Small-Shell Duodecal 5-Pin

BOTTOM VIEW

Pin 1-Heater
Pin 2-~Grid No.1

Pin 12 —Heater
Metal-Cone Lip:

Pin 10 ~Grid No.2 Anode,
Pin 11 — Cathode Grid No.3
Maximum Ratings, Design-Center Values:
ANODE® VOLTAGE®. . . . « v v v v o v o o & 14000 max. volts
GRID-No.2 VOLTAGE. . . « « « « « v & « « 410 max. volts
GRID-No. 1 (CONTROL—ELECTRODE) VOLTAGE:
Negative bias value. . . . . . . . e 125 max. volts
Positive bias value. . . . . . . . P 0 max. volts
Positive peak value. . . . . . . . e 2 max. volts
PEAK HEATER—CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts

Anode and grid No.3, which are connected together with tube, are referred
to herein as anode.

The product of anode voltage and average anode current shouldbe limited
to 6 watts.

Has transmission factor of aboul 65%.

JULY 3, 1950 TUBE DEPARTMENT TENTATIVE DATA
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16GP4

KINESCOPE
Typical Operation:
Anode Voltage®*. . . . . . . . .. ... 12000 volts
Grid-No.2 Voltage. . « . . . « = « o o & 300 volts

Grid—No.1 Voltage for Visual Extinction
of Undeflected Focused Spot. . . . . . =33 to =77 volts

Focusing-Coil Current (DC, approx.)9°. . 100 ma
-»|Field Strength of Single-Pole, _
lon-Trap Magnet# . . . . . . . .« . . 45 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

IMinimum Circuit Values:

The power supply should be of thelimited-energy type with
inherent regulation to 1imit the continuous short-circuit cur~| —
rent to 5 ma. 1f the supply permits the instantaneous short-
circuit current to exceed 1 ampere, or is capable of storing
more than 250 microcoulombs, the effective resistance in cir—
cuit between indicated electrode and the output capacitor
should be as follows:

Grid-No.1-Circuit Resistance . . . . . . 150 min. ohms
Grid-No.2-Circuit Resistance . . . . . . 470 min. ohms
Anode-Circuit Resistance . . . . . . . . 16000 min. ohms

The resistors used shouldbecapable of withstanding the ap-
plied voltage.

0 ¢or JETEC Focusing Coil RMo.109 rositioned with air gap toward kine—
scope screen, and center line of air gap 3 inches from Reference Line
(see Outline Prawing}. The Indicat current is for condition with
combined grid-No.1 bias voitage and video-signal voltage adjusted to
produce a highlight brightness of 30 foot-lamberts an a 10" X 13~174"
picture area.

# Measured at center of field with General Electric Gauss Meter, Cat.
No.409X51.

** grilliance and definition decrease with decreasing ancde voltage. In
general, the anode voltage should not be less than 12000 volts, ~—

- Indicates a change.

JULY 3, 1850 TUBE DEPARTMENT TENTATIVE DATA
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16GP4
KINESCOPE

REFERENCE~LINE GAUGE

Reference-Line Gauge with Supplementary Information
on Recommended Inside Contour of Yoke to
Provide Proper Location of Yoke
on Neck-Cone Section

3000 0.015DIA.
-—lq.so.z’; 0.003"DIA, /<\
35¢
|

¢

¢ | 2
0.448" 0.650"
$0,005"
]
0.500"40.005"R. \
6° TAPER aly’
WITHIN
INDICATED AREA
REFERENCE,
LINE GAUGE

#+0,003, L
150075660

DiA.

NOTE: INNER SURFACE OF YOKE MUST
NOT EXTEND INTO SHADED REGION

92C5-7391

FEB. 1, 1950 TUBE DEPARTMENT CE-7391
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16GP4
KINESCOPE

w, "
15T thy
B

SCREEN DIA. 14%
“

o ——>
MIN. VALUE 14 %, . 2
" 8 2

%
323
e
ANODE

o —t
974.;’ 70 - LIP-TERMINAL

2"
t e

N /// (NOTE 6)

j B 4 ., REFERENCE
EXTERNAL 6.48| LINE

INSULATING max. (NOTE 1) .
COATING i i 169,

5" INES 3,
46 MI:. CONTACT ”* — a5 7

REA 4 MIN. 8
5 —y% (NOTE @) APPRO

|7/ ” |
32 B fa—

9 SEE L

ke (NOTE &)

7 a MAX SMALL-SHELL DUODECAL
6" : | 5-PIN BASE (NOTE 2)

DETAIL OF LIP

NOTE 1: WITH TUBE NECK INSERTED THROUGH FLARED END OF GAUGE
SHOWN ON PRECEDING PAGE AND WITH TUBE SEATED IN GAUGE, THE
REFERENCE LINE IS DETERMINED BY THE INTERSECTION OF THE
PLANE CC' OF THE GAUGE WITH THE GLASS CONE.

NOTE-2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
I'T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY.
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A
CIRCLE CONCENTRIC WITH CONE AXIS AND HAVING A DIAMETER OF
2-1/2".

NOTE 3: DISTANCE FROM REFERENCE LINE FOR LOCATING CENTER
OF 1ON~-TRAP MAGNETIC FIELD. DIRECTION OF FIELD OF THE
TON-TRAP MAGNET SHOULD BE SUCH THAT NORTH POLE IS ADJACENT
TO VACANT PiN POSITION No.8 AND SOUTH POLE TO PIN No.2.

NOTE %: LOCATION OF DEFLECTING YOKE AND FOCUSING COIL MUST
BE WITHIN THIS SPACE.

NOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, (ON~TRAP
MAGNET.

NOTE 6: METAL CONE AND GLASS FACE OPERATE AT HIGH VOLTAGE.
ANY MATERIAL [N CONTACT WITH THE CONE OR THE FACE MUST
HAVE INSULATING PROPERTIES ADEQUATE FOR 15500 VOLTS.

92CM-7374

FEB 1, 1950 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE~7374



16GP4

AVERAGE GRID-DRIVE CHARACTERISTICS

FEp=6.3 VOLTS
£ ANODE VOLTS = 12000
F GRID N2i BIASED TO CUTOFF OF
E UNDEFLECTED FOCUSED SPOT
E RASTER SIZE=13j4x10 (FOCUSED
F FOR AVERAGE BRIGHTNESS)
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PEAK GRID-N2I DRIVE FROM CUTOFF-VOLTS
APRIL. 10,1950 TUBE DEPARTMENT 92CM-73SIRI
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16GP4
AVERAGE GRID~-DRIVE CHARACTERISTICS
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16GP4-A
KINESCOPE

The 16GP4-A is like the 16GP4 except that it has a face
plate made of unfrosted, clear glass. As a result, the
light output is about 30 per cent greater than shown by
the curves under Type 16GP4.

I6GP4-B
KINESCOPE

The 16GP4-B is 1ike the 16GP4 except that it has a frosted
Filterglass face plate. Ffrosting of the face diffuses
reflsctions of bright objects in the room which might
otherwise beobjectionable. The light output isessentially
the same as that of the 16GP4.

I6GP4-C
KINESCOPE

The 16GP4~C is like the 16GP4 except that it has a face
plate made of frosted, clear glass. Frosting of the face
diffuses reflections of bright objects in the room which
might otherwise be objectionable. The light ocutput is
apout 30 per cent greater than shown by the curves under
Type 16GP4.

As soon as feasible, the 16GP4-R will supersede
the 16GP4, 16GP4—-4A, and 16GP4-C.

JULY 1, 1952 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



16KP4
KINESCOPE

The 16KP4 is like the 16RP4 except that the distance from -
the Reference Line (see Qutline Drawing) to the near edge
of the external conductive coating is 2" + 3/16"; and the
distance from the center of the face to the coating is
3" 1/2",

JuLy 1, 1952 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



ieLP4-A

KINESCOPE
ROUND GLASS TYPE
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. « « + v « o« + & 6.3° 4 0w e e ac or dc volts
Current, v v o « v ¢ o 0.6 & v o v v v v e . amp
Direct Interelectrode Capacitances:
Grid No.1 to A1l Other Electrodes. . . . . 6 .. . puf
Cathode to A1l Other Electrodes. . . . . . 5 ... puf
ExternalConductive Coating to Anode. . . {2000 max. s
750 min. il
Faceplate, Spherical . . « 'v v v v v 0 v o o Filterglassg
Light Transmission {Approx.) . « « « o « + o v o o o 669
Phosphor (For Curves, see front of this Section) . P4-Sulfide Typef
Fluorescence and Phosphorescence . . . . « « « « + White]
Persistence of Phosphorescence . » . « « « « + o .+ & Shert]
Focusing Method. « = v ¢ & & v o v & o s o v 0 o o Magnet id
Deflection Method « = v v & v 4 0 « v o v o o v o Magnetid
Deflection Angle {Approx.) . « v v v v v o v 0 o o o s 529
lon-Trap Gun . « . « - Requnres External Double~Field Magnet|
Overall Length . .« v o v v v v v o v @ o n 22-1/4" + 3/8"
Greatest Diameter of Bulb. . . .+ « « . . 15-7/8" + 1/8"
Minimum Screen Diameter. « « « « & v ¢ ¢ « s & ¢ o 14-1/2"
Mounting Position. + o o v & & v v o w v e s e e e e Any]
Cap. v v v v 4 e .. Recessed Smal) Cavity (JETEC No. J1-21)
Base . . . . . . Small-Shell Ducdecal 5-Pin (JETEC No. B5-57)
BOTTOM VIEW
Pin 1 - Heater Pin 12 - Heater
Pin 2 - Grid No.1 Cap -~ Anode
Pin 10 - Grid No.2 C - External
Pin 11 — Cathode Conduct,
Coating
Maximum Ratings, Design-Center Values:
ANODE VOLTAGE . . & v v o v o v o s v v & 14000 max. volts
GRID-No.2 VOLTAGE . . « v « v v « ¢ &+ - 410 max. volts
GRID-No.1 VOLTAGE :
Negative bias value . « . + o « v ¢ o . 125 max. volts
Positive bias value « . . . « « « = « 0 max. volts
Positive peak value « « « o « o « « o« & 2 max, volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm—up period not
exceeding 15 seconds. . . 410 max. volts
After equipment warm-up period. . 125 max. volts|
Heater positive with respect to cathode 125 max. volts

Typical Operation:
Anode Voltage . « « v o« v v« o oo - . . 12000 volts)

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



16LP4~A
KINESCOPE

Grid-No.2 Voltage. + « « v v o « ¢ o o & 300 volts|
Grid-No.1 Voltage® . . . . . . . . .. =33 1to-77 voltsg|
Focusing-Coil Current (DC, Approx.)4 . 110 ma
lon-Trap-Magnet Current (DC, Approx. J# . 120 ma

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms

9 for visual extinction of undeflected focused spot,

A For specimen focusing coil similiar to JETEC Focusing Coil No.106 po-
sitioned with air gap toward kinescope screen, and center tine of air
gap about 3-1/4" inches from Reference Line (see Outline prawing}.
the indicated current is for the condition with the combined g rid-
No.1 bias voltage and video-signal voltage adjustedto produce a high—
1ight brightness of 20 foot—lamberts on a 14=1/2" x 10~1/4* picture
area sharply focused at center of screen.

# For specimen jon—trap magnet similiar to JETEC lon-Trap Magnet No, 108
tocated in optimum position and rotated to oive maximum brightness. —

OPERATING NOTES

X-Ray Warning. When operated at or below the maximum anode-vo!tage
rating shown in the tabulated data, the |6LP4-A does not produce any
harmful x-ray radiation. All types of picture tubes may be operated
at voltages (if ratings permit) up to !6 kilovolts (absoiute value)
without personal injury on prolonged exposure at close range. Above
16 kilovolts, special shielding precautions for x-ray radiation may
be necessary.

2
}'—**IE:/e 1/5

SCREEN DIAMETER

[P j ANODE
abytly 14k, MIN RECESSED
n SMALL
- CAVITY CAP

f
/) (noTE 2
s6%gR. / \/ )
AN i/
R\t i sy S 6"y
7" s DI —
14 /a
3 -
g
P 73y
3, | EXTERNAL b
7 | CONDUCTIVE
L3 _COATING | . I =
REFERENCE [ B
LiN a4 3"
{NOTE 1) IEA ~—
" " SMALL - SHELL +3 "
1% *h DUODECAL (]
16 =76 5-PIN BASE
-

NOTE |: REFERENCE LINE (S DETERMINED BY POSITION WHERE REFERENCE-LINE
GAUGE {JETEC No.112) 1.500" + 0.003" — 0.000" i.D. AND 2" LONG WILL
REST ON BULB CONE.

NOTE 2: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN POSITION N0.3 MAY &
VARY FROM THE PLANE THROUGH THE TUBE AX!S AND ANODE TERMINAL BY AN
ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) O0F$109. ANODE
TERMINAL 15 ON SAME SIDE AS VACANT PIN POSITION No.3.

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
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I6RP4
KINESCOPE
RECTANGULAR GLASS TYPE
MAGNETIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . .. 8.3 . ..... ac or dc volts
Current. . . . . .. 0.6 . ... ... amp
Direct Interelectrode Capacntances
Grid No.1 to All Other Electrodes. . . . 6 ppf
Cathode to All Other Electrodes. . . . . 5 uuf
i i 2000 max. et
External Conductive Coating to Anode . . { 750 min. paf
Face Plate (With about 66% light transmission) . . . . Filterglass
Phosphor (For Curves, see front of this Section). P4—Sul fide Type
Fluorescence and Phosphorescence . . . . . . . . .. White
Persistence of Phosphorescence . . . . . . ... .. Short
Focusing Method. . . . . . . . .. ... ..... Magnetic
Deflection Method. . . . . . . ... ... .... Magnetic
Deflection Angles (Approx ):
Diagonal . . . . . . . ... .. ... 70°
Horizontal . . . . . . . . . .. ... ...... " 659
Vertical . . . . ... ... .. ... .. ..., 50°
lon-Trap Gun . . . . Requires External, Single~Field Magnet
Overall Length . . . . . ... ... .. .. 18-3/4" + 3/8"
Greatest Diagonal of Tube at Face. . . . . . 16-1/8" + 3/16"
Greatest Width of Tube at Face . . . . . . . 14-3/4" + 3/16"
Greatest Height of Tube at Face. . . . . . . 11-1/2" + 3/16"
Minimum Screen Size. . . . . . .. ... . 13-1/2" x 10-1/8"
Mounting Position. . . . . . . . .. ... .. .... Any
Cap. . . .. - - - . Recessed Small Cavity {JETEC No.J1-21)
Base . . . . .. " Smal 1- Shell Duodecal 5-Pin (JETEC No.B5-57)
BOTTOM VIEW
Pin 1—Heater o A Pin 12— Heater
Pin 2-Grid No.1 7 Cap ~ Arode
Pin 10 -Grid No.?2 © C~ External
; Conductive
Pin 11~ Cathode @ 0‘@ (D Coating
Maximum Ratings, Design-Center Values:
ANODE VOLTAGE. . . . . . . . . . .. ... 16000 max. volts
GRID-No.2 VOLTAGE. . . . . . . ... ... 410 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . .. . ... 125 max. volts
Positive bias value. . . . . . .. ... 0 max. volts
Positive peak value. . . . . ... ... 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . , . 410 max. volts
After equipment warm-up period . . . 150 max. -volts|
Heater positive with respect to cathode. 150 max. volts]
AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1
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I6RP4
KINESCOPE

Typical Operation:
Anode Voltage* . . . . . . . 12000 14000 volts

Grid-No.2 Voltage. . . . . . 300 300 volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot . . . . . . =33t0o~-77 -33t0-77 volts
Focusing~Coil Current
(DC,approx.)°. . 100 t 20% 108 + 20% ma
Field Strength of
Single-Field lon-Trap
Magnet (Approx.} . . . . 45 50 gausses
Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max.megohms
* gritliance and definition decrease with decreasing anode voltage. (n|

general, the anode voltage should not be less than 12000 volts.
For specimen focusing coil similar to JETEC Focusing Coil No.109

positioned with airgap toward kinescope screen and center line of aif
gap 3-1/2 inches from Reference Line (see Outline prawing), The indi—
cated current is for condition with combined grid—No.1i bias voltage|
and video-signal voltage adjusted to produce a highlight brightness
of 30 foot-lamberts on a13-1/2" x 10-1/8* picture area sharply focused
at center of screen.

©

AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1
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I6RP4
KINESCOPE

OPERATING NOTES

X-Ray Warning. When operated at anode voltages up to 16
kilovolts, the [6RP4 does not produce any harmful x-ray
radiation. However, because therating of the tube permits
operation at anode voltages as high as 17.6 kilovolts
{absolute value), shielding of the 16RP4 for x—rayradiation
may be needed to protect against possible injury from
prolonged exposure at close range whenever the operating
conditions involve voltages in excess of 16 kilovolts.

Direction of the field of the ion-trap magnet should be
such that the north pote is adjacent to vacant pin position
No.8 and the south pole to pin No.2.

AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2
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16RP4
KINESCOPE
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I6RP4
KINESCOPE
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KINESCOPE

NOTE I THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE
AXIS AND ANODE TERMINAL BY ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AX1S) OF + 30°. ANODE TERMINAL IS ON SAME
SIDE AS VACANT PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~L INE GAUGE JETEC No. |10 {SHOWN AT FRONT OF THIS
SECTION} AND WITH TUBE SEATED |N GAUGE, THE REFERENCE
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC!
OF THE' GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY.

NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE
MUST BE WITHIN THIS SPACE.

NOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE~FIELD, 10ON-TRAP
MAGNET .,

NOTE 6: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

CE-7627C
AUG. 1, 1951 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I6RP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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16 TP4
KINESCOPE
RECTANGULAR GLASS TYPE
MAGNET IC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . 6.3 . ... ac or dc volts
Current. . . . . . . . 0.6 v v e e e e e amp
Direct Interelectrode Capacitances:
Grid No.1 to All Other Electrodes. . . . 6 puf
Cathode to All Other Electrodes. . . . . 5 uuf

External Conductive Coating to Anode . . 42000 max. ppf
750 min. ™

Face Plate (With about 66% light transmission) . . . . Filterglass
Phosphor (For Curves, see front of this Section) P4—Sulfide Type

Fluorescence and Phosphorescence . . . . . . . . . . White

Persistence of Phosphorescence . . . . . . . . . . . Short
Focusing Method. . . . . . . . v . . . v . o . .. Magnet ic
Deflection Method. . . . . . . . . .. .« « .« . Magnetic
Deflection Angles (Approx.):

Diagonal . « w v v v v h s e e s e e e e e e e e . 700

Horizontal o v v v v v v v v e h e e e e e e e e 659

Vertical v v v v v e e e e e e e e e e e e e e 50°
fon-Trap Gun . . . . Requires External, Single-Field Magnet
Overall Length . . . . . . v v o o v v v o 18-1/8" + 3/8"
Greatest Diagonal of Tube at Face. . . . . . 16-1/8" + 3/16"
Greatest Width of Tube at Face . . . . . . . 14-3/4" + 3/186"
Greatest Height of Tube at Face. . . . . . . 11-1/2" + 3/16"
Minimum Screen Size. . . . . . . . ... 13-1/2" x 10-1/8"
Mounting Position. . . . . . . . . . Any
Cap. « v « « v . . Recessed Sma]] CaVIty (JETEC No. J1-21)
Base . . . . . . Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

BOTTOM VIEW

Pin 1-Heater e 7 Pin 12 -Heater

Pin 2-Grid No.1 7 Cap - Anode

Pin 10 -Grid No.2 ) C —-External

i Conductive

Pin 11 - Cathode ', 0‘® D) Coating
Maximum Ratings, Design-Center Values:
ANODE VOLTAGE. . . . « « v v v v« v v a0 s 14000 max. volts
GRID-No.2 VOLTAGE. . . . « « « « v« o« 410 max. volts
GR1D-No.1 VOLTAGE:

Negative bias value. . . . . . . . . . . 125 max. volts

Positive bias value. . . . . . « « « « . 0 max. volts

Positive peak value. . . . . . e e 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds. . . . . 410 max. volts

After equipment warm-up period . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts
AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1
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16TP4

Typical Operation:
Anode Voltage® . . . . . . . 12000 14000 volts
Grid-No.2 Voltage. . . . . . 300 300 volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot . . . . . . -33to-77 -33 to-77 volts
Focusing-Coil Current
(DC, approx.)° . 100 108 ma
Field Strength of
Single-Field lon-Trap
Magnet (Approx.} . . . . 45 50 gausses
Maximum Circuit Values:
Grid-No.1~Circuit Resistance . . . . . . . 1.5 max. megohms
* grilliance and definition decrease with decreasing anode voltage. In
general, the anode voltage should not be less than 12000 volts.
© for specimen focusing coil similar to JETEC Focusing Coil No.:10¢9
positioned with air gap toward kinescope screen and center line of air
gap 3 inches from Reference Line (see Outline Drawing). The indicated
current is for condition with combined grid-No.1 bias voltage and
video—signal voltage adjusted to produce a highlight brightness of 30
foot-lamberts on a 13-1/2" x 10-1/8" picture area sharply focused at
center of screen.
AUG. 1, 1951 TENTATIVE DATA 1
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16 TP4
KINESCOPE

OPERATING NOTES

X-Ray Warning, When operated at or below the maximum
ratings shown in the tabulated data, the (6TP4 does not
produce any harmful x-ray radiation, All types of picture
tubes may be operated at voltages (if ratings permit) up
to 16 kilovolts (absolute value) without personal injury
on prolonged exposure at close range. Above 16 kilovolts,
special shielding precautions for x-ray radiation may be
necessary.

Direction of the field of the ion-trap magnet should be
such that thenorth pole isadjacent to vacant pin position
No.8 and the south pole,to pin No.2.

AUG. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2
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16TP4
KINESCOPE
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16TP4
KINESCOPE
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16TP4
KINESCOPE

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.3 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE TERMINAL BY ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AX1S) OF % 30°. ANODE TERMINAL IS ON SAME
SIDE AS VACANT PIN POSITION No.3.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JETEC No. ! [0 (SHOWN AT FRONT OF THIS
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE
LINE 1S DETERMINED BY THE INTERSECTION OF THE PLANE CC!
OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FORTHIS BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WiTH BULB AXIS AND HAVING A
DIAMETER OF 3.

NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE
MUST BE WITHIN THIS SPACE.

NOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION~TRAP
MAGNET.

NOTE 6: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

AUG. 1, 1951 TUBE DEPARTMENT CE-7632C
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I6TP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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GRID N2 ] BIASED TO CUTOFF OF
UNDEFLECTED FOCUSED SPOT

GRID-N2 2 VOLTS = 300

CURVE | ANODE VOLTS | RASTER size *
14000 135 x 101"
— ——| 12000 - 14000
* FOCUSED FOR AVERAGE BRIGHTNESS
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MAR. 28, 195! TUBE DEPARTMENT 92cM- 7628
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I6WP4-A

KINESCOPE
ROUND GLASS TYPE
MAGNETIC FOCUS * MAGNETIC DEFLECTION
E DATA
eneral:
Heater, for Unipotential Cathode:
Voltage. . . . . . . ... 6.3 . ... . .acordcvolts
Current. . . oo 06 o s e e e e . am
Jirect mterelectrode Capacitances:
Grid No.1 to All Other Electrodes. . . . . 6 uf
Cathode to All Other Electrodes. . . . . . 5 et
External Conductive Coating to Anode . . {1500 max. wef
750 min. upuf
Faceplate, Spherical . . . . . . . . ... ... Filterglass
Light Transmission . . . .. .. 66%
Phosphor (For Curves, see front ofthis Sectlon) C . TPa-Sulfide Type
Fluorescence and Phosphorescence . . . . . . ... White
Persistence of Phosphorescence . . . . . . . . . . . Short
Focusing Method. . . . . . . . . . . ... . ... |Magretic
Deflection Method. . . e e e e e e w e« w . Magretic
Deflection Angle (Approx ). .. 700
lon-Trap Gun . . . . . Reoulres External "Double-Field Magnet
Pverall Length . . e e e e e e 17-3/4" + 3/8"
Greatest Diameter of Bu]b e e e e e e e 15-7/8" + 1/8"
inimum Screen Diameter. . . . . . e e e e e .. l4-172"
Mounting Position. « « « v+ v v v v v v oo e o e s Ay
Cap. . . . . .. .. Recessed Small Cavity (JETEC No. J1-21)
Base . . . . . Small-Shell Duodecal 5-Pin (JETEC No. B5-57)
Pin 1-Heater Pin 12 -Heater
Pin 2-Grid No.1 Cap ~ Anode
Pin 10-Grid No.2 C - External
Pin 11 -Cathode Conduct.
Coating
aximum Ratings, Design-Center Values:
ANODE VOLTAGE. . . . . . . . . . . . . . . 16000 max. volts
GRID-No.2 VOLTAGE . . . . . . . . . . .. 410 max. volts
RID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . . . 125 max. volts
Positive bias value. . . . . . . . . . . 0 max. volts
Positive peak value. . . . . . e e 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm—-up period not
exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . . 125 max. volts
Heater positive with respect to cathode. 125 max. volts
Typical Operation
Anode Voltage. . . . « . . . . . . .. . . 12000 volts
Grid-No.2 Voltage. . . . . . « « . . « . . 250 volts

FEB. 1, 1952 1UBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I6WP4-A
KINESCOPE

Grid-No.1 Voltage for Visual Extinction

of Undeflected Focused Spot. . . . . . =27 to 63 volts
Focusing-Coil Current (DC, Approx.)® . . 100 ma
lon-Trap Current (Approx.) e e e 120 . ma

Maximum Circuit Values:
Grid—No.1-Circuit Resistance . . . . . . 1.5 max. megohms

© For specimen focusing coil similar to JETEC Focusing Coil No.106
positioned with air gap toward kinescope screen and center line of air
gap 3-1/4 inches from Reference Line (see Outline Drawing}. The indi-
catea current is for condition with combined grid-No.1 bias voltage andi
video-signal voltage adjusted to produce a highlight brightness of 20|
foot-lamberts on a 14-1/2" x 10-1/u" picture area sharply focused at
center of screen.

For specimen ion-trap magnet similar to JETEC ion-Trap Magnet Ko.108
tocated in optimum position and rotated to give maximum brightness

—

CPERATING NOTES

X-Ray Warning. when operated at anode voltages up to 16 kilovolts,
the 16AWP4-A does not produce any harmmful x—ray radiation. However,
because the rating of the tube permits operation at anode voltages as
high as 17.6 kilovolts (absolute value), shielding of the {6WP4-A for
x-ray radiation may be needed to protect against possible injury from
prolonged expcsure at close range whenever the operating conditions
involve voitages in excess of |6 kilovolts,

“ "
L

7
f———18% %Yy ——
SCREEN DIAMETER
g | e CAMEIER o
2l sl 1l MIN.
—_
! I
iy By
0% 13 4 7%
Y ~ 1Y,
LX EXTERNAL [
a9y CONDUCTIVE
(1 . COATING
ANODE

e
REFERENCE "SMALL CAVITY
.73/4“ (NL0|$§ 9 cap (NOTE 2) 7 -,/I(5
|
| 5-PIN BASE l

NOTE I: wiTH TUBE NECK INSERTED THROUGH FLARED END OF REFERENCE-LINE
GAUGE JETEC No.11G {SHOWN AT FRONT OF TH(S SECTION)} AND WITH TUBE
SEATED [N GAUGE, THE REFERENCE LINE IS DETERMINED BY THE (NTERSECTION
OF THE PLANE CU° OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 2: THE PLANE THROUGH THE TUBE AXES ANL VACANT PIN POSITION No.3
MAY VARY FROM THE PLANE THROUGH THE TUBE AX1S AND ANODE TERMINAL BY

TERMINAL (S ON SAME SIDE AS VACANT PIN POSITION No.3.

FEB. 1, 1952 TUSE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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178P4 -A

KINESCOPE
RECTANGULAR GLASS TYPE
MAGNETIC FOCUS MAGNET IC DEFLECT ION
DATA

General:
Heater, for Unipotential Cathode:

Voltage. . . ... ... 6.3 ...... ac or dc volts

Current. . . . . . ... 0.6 . . .. ... amp
Direct Interelectrode Capacitances:

Grid No.1 to All Other Electrodes. . . . 6 wuf

Cathode to All Other Electrodes. . . . . 5 wuf

External Conductive Coating to Anode . . {2000 max. wuf
750 min, piuf

Face Plate (with about 66% Iight transmission) . , . . Filterglass
Phosphor (For Curves see front of this Section) . NO 4—Sulfide Type

Fluorescence and Phosphorescence . . . . + v . . . . White

Persistence of Phosphorescence . . . . . . e e e Short
Focusing Method. . . . . . . . . . ... ...... Magnetic
Deflection Method. . . . . . . . .. ... ..... Magnetic
Deflection Angles (Approx.):

Diagonal . . . . . e e et e e e e e e e e e e 70°

Horizontal « . . . . v . v v i it e e e e e 659

Vertical . . . . . . . . . . . i e e e 50°
lon-Trap Gun . . . . . Requires External, Single-Field Magnet
Overall Length . . . . . . ... ....... 19-1/4" + 3/8"
Greatest Diagonal of Tube. . . . . . . .. .. 16-5/8" + 1/8"
Greatest Width of Tube . . . . . ... . ... 15-3/8" + 1/8"
Greatest Height of Tube. . . . . . . . .. . 12-9/32" + 1/8"
Screen Size. v v v v v v 4 e e v e e e e 14~3/8" x 11-1/16"
Mounting Position. . . . . . . . . .. . v i .. Any
Cape v v v v v v v, Recessed Small Cavity {JETEC No. J1—21)
Base . . . . . . Smal1-Shell Duodecal 5~Pin (JETEC No.R5-57)

BOTTOM VIEW

Pin 1-Heater Cap ~ Anode

Pin 2-Grid No.1 C- External

Pin 10 -Grid No.2 Conductive

Pin 11~ Cathode Coating

Pin 12 - Heater
Maximum Ratings, Design-Center Values:
ANODE VOLTAGE. . . . . . . P, 16000 max. volts
GRID-No.2 VOLTAGE. . . . + v v+ v« . . . 410 max. volts
GRID-No.1 VOLTAGE:

Negative bias value. . . . . . ... .. 125 max. volts

Positive bias value. . . . . .. .. .. 0 max. volts

Positive peak value. . . . . . . . . .. 2 max. volts
MAY 1, 1951 TUSE DEPARTMENT TENTATIVE DATA

RADIO ¢ OF AMERICA, NEW JERSEY
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17BP4-A
KINESCOPE

*

Iy

PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode:
During eguipment warm-up period

not exceeding 15 seconds . . . . . . 410 max. volts
After equipment warm-up pericd . . . . 150 max. volts|
Heater positive with respect to cathode. 150 max. volts

Typical Operation:
Ancde Voltage™ . . . . . . . 12000 14000 volts
Gridg-No.2 Voltage. . . . . .
Grid-No.1 Voltage for Visual

300 300 volts

Extinction of Undeflected

Focused Spot . . . -33t0~77 =33tc-T77 volts

Focusing-Coil Current (DC)*. 82 + 10% 99 + 10% ma
Field Strength of Single~

Field lon-Trap Magnet# . . 45 5¢* gausses

ton-Trap Magnet Current

(0C, Approx.)® . . . . .. 70 - mal

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . . L.5 max. megohms

Brilliance and definition decrease with decreasing anode voltage. in
general, the ancde voltage should not be less than 12000 voits.

For specimen focusing coil similar to JETEC Focusing Coil No.109
positioned with air gap toward kinescope screen, .and center Jine of
air gap 3 inches from Reference Line (see Outline prawing). The
indicated current isfor condition with combined grid-No.1biasvoltage
and video-signal voltage adjusted to produce a highlight brightness
of 30 foot—lambertsona 14-1/4" x 10-3/4" picture area sharply tfocused
at center of screen.

Measured at center of field with General Elesctric Gauss Meter, Cat.
NO. #09X51.

For specimen ion-trap magnet similar to JETEC lon~Trap Magnet No.111
located in optimum position and rotated to give maeximum brightness.

OPERATING NOTES

When operated at anode volitages up to (6 kilovolts, the
17BP4~4 does not produce any harmful x-ray radiation.
However, because the rating of the tube permits operation
at anode voltages ashighas 17.6 kilovolts (absolute value),
shielding of the { 7BP4-A for x—ray radiation may be needed
to protect against possible injury fromprolonged exposure
at close range whenever the operating conditions involve
voltages in excess of 16 kilovolts.

Direction of the field of the ion-trap magnet should be
such that the north pole is adjacent tovacant pin position
No.8 and the south pole to pin No.2.

MAY 1, 1951 TENTATIVE DATA

TYBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARBISON, NEW JERSEY



17BP4-A
AVERAGE GRID~DRIVE CHARACTERISTICS
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17BP4-A
KINESCOPE

SCREEN
HEIGHT

I
H /‘
MIN.

VALUE

"

oy

SCREEN WIDTH 143g’

MIN, VALUE 14"

[ 1535 b
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(NOTE 6)
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T
s |+”
(NOTE 4)

~ | e

SEE __ .Y
NOTE 5 ¢

T SMALL-SHELL DUODECAL
5-PIN BASE(NOTE 3)
JETEC N£BS5-57

MAY 1, 1951 CE-7589A
TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE
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178P4-A
KINESCOPE

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE
AX1S AND ANODE TERMINAL BY ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AXIS) OF + 30°. ANODE TERMINAL IS ON SAME
SIDE AS VACANT PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-L | NE GAUGE JETEC No. |10 (SHOWN AT FRONT OF
THIS SECTION) AND WiTH TUBE SEATED |IN GAUGE, THE REFERENCE
LINE 1S DETERMINED BY THE INTERSECTION OF THE PLANE cCr
OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THI1SBASE SHOULD NOTBE RIGIDLY MOUNTED;
|T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A
DI AMETER OF 2-3/4",

NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE
MUST BE WITHIN THIS SPACE

NOTE 5: KEEP THIS SPACE CLEAR FOR SINGLE-FIELD, ION-TRAF
MAGNET.
NOTE 6: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED

5 -7
MAY 1, 1951 TUBE DEPARTMENT CE-7589C
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



I7CP4a
KINESCOPE
RECTANGULAR METAL-SHELL TYPE
MAGNETIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . « . . . 6.3 . .. ... ac or dc volts
Current. . . .+ « v « 0.6 & v v v e v e e e amp
Direct Interelectrode Capacitances (Approx.):
Grid No.1 to All Other Electrodes. . . . . . 6 uuf
Cathode to All Other Electrodes. . . . . . . 5 uuf

Face Plate (Transmission of about 65%) . . . Frosted Filterglass
Phosphor (for Curves, see front of this Section) No.4-Sulfide Type

Fluorescence and Phosphorescence . . . . « . + . « . White

Persistence of Phosphorescence . . . . . . . . . . ‘. Short
Focusing Method. . . . . . . « v v v o o oo . Magnetic
Deflection Method. . « + .« & ¢ v & & v v v o & .+ Magnetic
Deflection Angles (Approx.}:

Diagonal . . . & & v vt e e e e e e e e e e 700

Horizontal . & ¢ v v v v v v v v v e e e e e e e s 660

Vertical .« v v v v v v v s e e e e e e e e e e e e 500
lon~Trap Gun . . . . Requires External, Singl&Field Magnet
Maximum Overall Length . . e e e e e e e e 19"
Greatest Diagonal of Tube at LID PO 16—13/16" + 3/16"
Greatest Width of Tube at Lip. . . . . . . . 15-15/16" + 1/8"
Greatest Height of Tube at Lip . . . . . . . 12-1/4" 1t 1/8"
Screen SiZe. o v v v v o v e e e e e e s 14-5/8" x 11"
Mounting Position. . « . . . v . v v o v v e e . Any
Anode Terminal & v v v v v v v e w0 e e e Metal-Shel 1 Lip
Base . . . . . . Smal1-Shell Duodecal 5-Pin [{JETEC No.B5-57)

Basing Designation for BOTTOM VIEW . . . . . . . . . 1201

Pin 1-Heater
Pin 2-Grid No.1

Pin 12 - Heater
Metal-Shell Lip:

Pin 10 -Grid No.2 Anode
Pin 11~ Cathode
Max imum Ratings, Design-Center Values:
ANODE VOLTAGE® . . . . « v v v v v v o v s 16000 max. volts
GRID-No.2 VOLTAGE. . . + + +v « v+ « « = & 410 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . e e . 125 max. volts|
Positive bias value. . . . . . . e e e 0 max. volts
Positive peak value. . . . . e e e 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 'seconds . . . 410 max. volts
After equipment warm-up period . . . 180 max. volts
Heater positive with respect to cathode 180 maxs volts
®  The product of anode voltage and average anode current should be limited
to 6 watts.
JAN. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA

RADIO COI OF AMERICA, NEW JERSEY
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Grid-No.1 Voltage for Visual

Focusing Coil Current {DC)*. 96 t 6% 104 + 6% ma|
Field Strength of Single-Field

lon-Trap Magnet§ . . . . . 45 50 gausses:
lon-Trap Magnet Current

(DC, approx.)# . . . . . . 70 - mal

Grid-No.1-Circuit Resistance . . . . . . . . 1.5max. megohms|

Minimum Circuit Values: 1
The power supply should be of the limited-energy type with

rent to 5 ma. |f the supply permits the instantaneous short-
circuit current to exceed 1 ampere, or is capable of storing
more than 250 microcoulombs, ,the effective resistance in cir-
cuit between indicated electrode and the output capacitor
should be as follows:

Grid-No.1~Circuit Resistance. . . . . « . 150 min. ohms
Grid-No.2-Circuit Resistance. . . . . . . 470 min.  ohms
Anode~Circuit Resistance. . . . . . . . . 18000 min. ohms

The resistors used should be capable of withstanding the ap—

KINESCOPE
Typical Operation:
Anode Voltage™ . . . . . . . 12000 14000 volts
Grid-No.2 Voltage. . . . . . 300 300 volts|

Extinction of Undeflected

Focused Spot . . . . . -33to-77 -33to-77 voltg

aximum Circuit Values:

nherent regulation to limit the continuous short—circuit cur—

lied voltage.

Brilliance and definition decrease with decreasing anode voltage. In
gencral, the anode voltage should not be less than 12000 volts.

For specimen focusing coil similiar to JETEC Focusing Coil No.109,
positioned with air gap toward kinescope screen, and center line of
air gap about 3 inches from Reference Line (see Outline Prawing). The
indicated currents are for the condition with the combined grid-No.1
bias voltage and video-signal voltage adjusted to produce a highlight

brightness of 30 foot-lamberts on a 14-3/8" x 10-11/16" picture area
sharply focused at center of screen.

Measured at center of field with General Electric Gauss Meter, Cat.
No., 409 X51.

For spec]men ion-trap magnet similiar to JETEC lon-Trap Magnet No.111,
located in optimum position and rotated to give maximum brightness,

OPERATING NOTES

When operated at anode voltages up to 16 kilovolts, the
| 7CP4 does not produce any harmful x-ray radiation. However,
because the rating of the tube permits operation at anode
voltages ashigh as |7.6 kilovolts {absolutevalue), shield-
ing of the I|7CP4 for x-ray radiation may be needed to
protect against possible injury from prolonged exposure
at close range whenever the operating conditions involive
voltages in excess of 16 kilovolts.

JAN. 1, 1951 TUBE DEPARTMENT TENTATIVE DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



17CP4
KINESCOPE

REFERENCE-LINE GAUGE

Reference-Line Gauge (JETEC No.110) with Supplementary
Information on Recommended Inside Contour of
Yoke to Provide Proper Location of
Yoke on Neck-Funnel Section’

30007 0.015"DIA.
A->l|,542"g o.003nD|A.l¢—— /&
. 35°

c |_¢ 2
0.448" 650"
10.005"
]
0.500"30.005”R. \
6° TAPER 2y
WITHIN
INDICATED AREA
REFERENCE
LINE GAUGE

#+0.003;, L_
—J 1.500 20000"
DIA.

NOTE: INNER SURFACE OF YOKE MUST
NOT EXTEND {NTO SHADED REGION

92CS-7391

JAN. 1, 1951 UBE DEPARTMENT CE-7391
RADIO CORPORATION OF AMERICA. HARRISON, NEW JERSEY
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KINESCOPE

SCREEN WIDTH 14 %"

-~ |5 '5/,2,1 I/e” B ———

MiN. VALUE 14 35’

ANODE
LIP - TERMINAL

L
sly
10 %% METAL ”
y SHELL 17'%g
t Vg {NOTE 5) "
the
7%
) REFERENCE
LINE
MAX § [/ wovE
exTeRnaL” | "
INSUL ATING PEA ‘ I
COATING (NOTE 3) 1 s
SEE—= ] |l . .
NOTE 4 ¢ 156t e
h
N
SMALL-SHELL DUODECAL
5-PIN BASE (NOTE 286)
JETEC N2 B5-57
N. ) ~7535A
JAN. 1, 1951 TUBE DEPARTMENT CE~7535

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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18° MAX,
185"t Tig
173" |
% 73—t
92CL-7535 DETAIL OF LIP
JAN, 1, 1981 CE-75358

TUBE DEPARTMENT
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KINESCOPE

NOTE 1: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~L INE GAUGE ! JETEC No.|10) AND WITH TUBE SEATED
IN GAUGE, THE REFERENCE LINE 15 DETERMINED BY THE INTER-
SECTION OF THE PLANE CC' OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 2: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CiRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN ACIRCLE CONCENTRIC WITHMETAL SHELL AXIS AND HAVING
A DIAMETER OF 2-3/4".

NOTE 3: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE
MUST BE WITHIN THIS SPACE.

NOTE 4 KEEP THIS SPACE CLEAR FOR SINGLE~FIELD, [ON-TRAP
MAGNET. DIRECTION OF THE FIELD OF THE |ON-TRAP MAGNET SHOULD
BE SUCH THAT THE NORTH POLE IS ADJACENT TO VACANT PINPOSITION
No.8 AND THE SOUTH POLE TO PIN No.2.

NOTE 5: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLTAGE.
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST
HAVE |INSULATING PROPERTIES ADEQUATE TO WITHSTAND THE
APPLIED ANODE VOLTAGE PLUS 10%.

NGTE 6: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.6 MAY VARY FROM THE MAJOR AX|S OF THE GLASS
FACE BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE
AX1S) OF 10O,

NOTE 7! N THIS REGION THE ANGULAR VARIATION AROUND
PERIPHERY OF SHELL 1S 0° TO 189°.

NOTE 8: SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS
SPACE.

AN. 1, 1 -
J 951 TUBE DEPARTMENT CE-7535C
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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17CP4
AVERAGE GRID-DRIVE CHARACTERISTICS
H E£=6.3VOLTS
' ANODE VOLTS = 14000
H GRID N2 | BIASED TO CUTOFF_OF
I UNDEFLECTED FOCUSED SPOT
H RASTER SIZE=14 % x 11" (FOCUSED
L FOR AVERAGE BRIGHTNESS)
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SEPT. 1, 1950 TUBE DEPARTMENT 92CM-7533

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



17CP4
AVERAGE GRID-DRIVE CHARACTERISTICS
HEp=6.3 VOLTS
H ANODE VOLTS=i2000 TO 16000
L GRID N2 BIASED TO CUTOFF OF
1 UNDEFLECTED FOCUSED SPOT
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I7GP4

KINESCOPE
RECTANGULLAR METAL-SHELL TYPE
ELECTROSTATIC FOCUS MAGNET {C DEFLECTION
DATA

Generai:
Heater, for Unipotential Cathode:

Voltage. . . . . e 6.3 .+« . .. .ac or dc volts

Current. . . . . . . . 0.6 . . .. ... amp
Direct Interelectrode Capacitances:

Grid No.1 to All Other Electrodes. . . . . 8 wuf

Cathode to All Other Electrodes. . . . . . 5 wuf
Face Plate (with about 66% !ight transmission) Frosted Filterglass|
Phosphor . .« . . . . v o 0 o 0 oo e e No.4-Sulfide Type|

Fluorescence and Phosphorescence . . . « « . « « « . White

Persistence of Phosphorescence . . . . . . . . . . . Short,
Focusing Method. . « . . v « v v o v v 4 o Electrostatic
Deflection Method. . . . . .. e e e e e e e e Magnetic|
Deflection Angles (Approx.):

Diagonal v v« v v e e e e e e e e e e e e e 709

HOFTzontal v v v v v v e e e e e e e e e e e e e 66°

Vertical v v v v v e e e e e e e e e e e 50°
lon=Trap Gun . . . Requires External, Single-~Field Magnet
Maximum Overall Length ............... 19-5/16"
Greatest Diagonal of Tube at Lip . . . . . 16-13/16" + 3/16"
Greatest Width of Tube at Lip. . . . . . . . 15-15/18" + 1/8"
Greatest Height of Tube at Lip . . . . . . . 12-1/4" + 1/8"
Screen Size. v v v v v e v v e e e e 14-5/8" x 11"
Mounting Position. . .« . . o . v o o o o e Any
Ultor® Terminal. . . . . . « .« « . . . Meta]-SheH Lipl |
Base . . . . . . Small-Shell Duodecal 6-Pin (JETEC No.B6-63){ !

BOTTOM VIEW

Pin 12 - Heater
Metal-Shell Lip -~

Pin 1-Heater
Pin 2--Grid No.1

Pin 6-Grid No.4 Grid No.3,
Pin 10 ~Grid No.2 Grid No.5,
Pin 11 - Cathode Collector
Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE . . . . . . . . .. .« . . 16000 max. voltg|
GRiD-No.4 VOLTAGE. . . . . . . . . . A 5000 max. volts
GRiD-No.2 VOLTAGE. . . . . . « . . . . . - 500 max. voits
GRiD-No. 1 VOLTAGE:
Negative bias-value. . . . . . . « . .. 125 max. volts
Positive bias value. . . « . + « « « « . 0 max. volts
Positive peak value. . . . . . .« . . .. 2 max. volts
PEAK HEATER-CATHODE VOLTAGE
Heater negative with respect to cathode:
During eauipment warm-up period
not exceeding 15 seconds . 410 max. volts
After equipment warm-up period . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts|

®: See next page.
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17GP4
KINESCOPE

Equipment Design Ranges:
For any ultor voltage (E,) between 12000* and 16000 volts
and grid-No.z voltage (Ec,) between 150 and 500 volts
Grid~No.4 Voltage for Ultor
Current of 100 pamp. . . . . . 19.1% to 25.9% of Eu volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot . . . . . . . . 11%to 25.7% of E¢p volts
Grid-No.4 Current. . . . . . . . -15 to +25 pamp
Grid-No.2 Current. . . -15 to +15 pamp

Field Strength of Slng]e—-F|e1d E
lon~Trap Magnet (Approx.). . . \1_26%6 x 35 gausses
Field Strength of Adjustable

Centering Magnet . . . . . . . 0 to8 gausses
Examples of Use of Design Ranges:

For ultor voltage of. . . 12000 14000 volts

and grid-No.2 voltage of. 300 300 volts

Grid-No.4 Voltage for
Ultor Current of
100 pamp . . . . . . . 2290 to 3100 2670 to 3620 volts

Grid-No.1 Voltaget . . . . =33 to =77 -33 to =77 volts
lon-Trap Magnet
(Rated Strength) . . . . 35 40 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . . 1.5 max. megohms

® In the 17GP¥, grid No.5 which has the ultor function, grid No. 3, and
cotlector are connected together within the tube and are conveniently
referred to collectively as "ultor*. The "ultore® in a cathode-ray
tube is the electrode, or the electrode in combination with one or
more additional electrodes connected within the tube to it, to which
is applied the highest dc valtage for accelerating the electrons in
the beam prior to its deflection.

* Brilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 12000 volts.

t For visual extinction of undeftected focused spot.

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1
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17GP4
KINESCOPE

OPERATING NOTES

X-Ray Warning. When operated at ultor voltages up to 6
kilovolts, the |7GP4 does not produce any harmful x-ray
radiation. However, because therating of the tube permits
operation at voltages as high as 17.6 kilovolts (absolute
vatue), shielding of the !7GP4 for x-ray radiation may be
needed to protect against possible injury from prolonged
exposure at close range whenever the operating conditions
involve voltages in excess of 16 kilovolts.

Direction of the field of the ion-trap magnet should be
such that thenorth pole isadjacent tovacant pin position
No.8& and the south pole to pin No.2.

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2
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KINESCOPE
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KINESCOPE
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I7GP4
KINESCOPE

NOTE 1: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JETEC No.!10 (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE
LINE IS DETERMINED BY THE INTERSECTION OF THE PLANE CC'
OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 2: SOCKET FOR TH1S BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEX{BLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WiLL FALL
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AX1S AND
HAVING A DIAMETER OF 2-3/4",

NOTE 8: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLTAGE.
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST
BE INSULATED TO WITHSTAND THE MAX IMUM APPLIED ULTOR
VOLTAGE.

NOTE 4: THE PLANE THROUGH THE TUBE AXIS AND PIN No.& MAY
VARY FROM THE HORIZONTAL AXIS OF THE GLASS FACE BY AN
ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF + 10°.

NOTE §: N THIS REGION THE ANGULAR VARIATION AROUND PERI-
PHERY OF METAL SHELL IS 0° TO 18°.

NOTE 6: SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS
SPACE.

MAY 1, 1951 CE-7601C

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY,



17GP4
AVERAGE GRID-DRIVE CHARACTERISTICS

Ef=6.3 VOLTS

ULTOR (GRIDS-N2 3 & N2 5
AND con_u_ec-ron) VOLTS = 14000

GRID~N2 4 VOLTS ADJUSTED TO GIVE FOCUS
AT AVERAGE RASTER BRIGHTNESS

GRID N2t BIASED TO CUTOFF OF
UNDEFLECTED FOCUSED SPOT

s
RASTER SIZE = 14 5 x 11"

IERRRRRRI

220

200 an

®
o

>
<]

T T T T T T T T T T T T T O T T T T T O T T T L T O O T T T AT

HIGHLIGHT BRIGHTNESS —FOOT -LAMBERTS

Y
=]

N
o
s

100
¥
80
60
40
20
Y 1T
H :
0 10 20 30 40 50 60 70
VIDEO SIGNAL VOLTS FROM CUTOFF
FEB.8, 195 TUBE DEPARTMENT 92CM-7606

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



17GP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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I7THP4
KINESCOPE
RECTANGULAR GLASS TYPE
LOW-VOLTAGE FOCUS MAGNETI1C DEFLECTION
DATA

General!
Heater, for Unipotential Cathode:

Voltage. « « + v v « 4 & 6.3 . . ... ac or dc volts

Current. . . . . . ... 0.6 . . ... .. o . . amp
Direct Interelectrode Capacitances: L

Grid No.1 to A1l Other Electrodes. . . . . 6 i

Cathode to A1l Other Electrodes. . . . . . 5 uuf

. . 1500 max. f

External Conductive Coating to Ultor® { 750 min. ﬁﬁf
Faceplate, Spherical . . . . . . . . . .« .. Filterglass

Light Transmission {Approx.) . . . . . . . - . . .. . 66%
Phosphor (For Curves, see front of this section) P4—Sul fide Type

Fluorescence and Phosphorescence . . . . . - « . . White

Persistence of Phosphorescence . . . . . . . .+ . . Short
Focusing Method. . . . « + v v & ¢« v v v . Electrostatic
Deflection Method. . . « v « « ¢ « « v v « « .+« Magnetic
Deflection Angles (Approx.):

Diagonal « v « v v e s e e e e s e e e e e e e e 709

HOPIZontal v v v v v e e e e e e e e e e e e e e 659

Vertical o v v v v v e e e e e e e e e e e e e 509
ton-Trap Gun . . . . Requires External blngie—-Fleld Magnet]
Overall Length . . . . . . v v v v v v v ot 19-3/16" + 3/8']
Greatest Diagonal of Tube. . « v . « ¢« + v 16-5/8" +. 1/8'
Greatest Width of Tube « « v « + « « v o« & 15-3/8" + 1/8"
Greatest Height of Tube. . . . . . « .+ « o 12-9/32" + 1/8"
Screen Size. . . . e e e ... 14-3/8" x 11-1/18"
Mounting Position. . . . + & . o oo e - e e . s .« An
Cap. « + « « o Recessed Small Cavity {JETEC No. Ji-71
Base . « . . . . Smal1-Shell Duodecal 6-Pin (JETEC No. B6-63)

BOTTOM VIEW

Pin 1 — Heater Cap — Grid No. 3,

Pin 2 - Grid No.1 Grid No. 5,

Pin 6 — Grid No.4 Collector

Pin 10 - Grid No.2 C - External

Pin 11 — Cathode Conductive

Pin 12 - Heater Coating
Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE . . . % . .« . « « . . « . 16000 max. volts
GRID-No.4 VOLTAGE:

Positive value . . v « v v v o o v . 1000 max. volts

Negative valued . . . .. .. . ... 500 max. volts
GRID-No.2 VOLTAGE. . . . « o « v o v« . 500 max. volts
GRID-No.1 VOLTAGE:

Negative bias value. . . . . . e e 125 max. volts

Positive bias value. « « v v v v o . . 0 max. volts

Positive peak value. . . . . . . . .. 2 max. vclts

®a See next page.
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I7THP4
KINESCOPE

PEAK HEATER~CATHODE VOLTAGE:
Heater negative with respect to cathode:
During eauipment warm-up period
not exceeding 15 seconds. 410 max. volts
After equipment warm—up period . . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts

Equipment Design Ranges:

For any ultor voltage (Ey) between 12000* and 16000 wolts
and grid-No.z2 voltage (Ec,) between 150 and 500 volts

Grid-No.4 Voltage for Ultor

Current of 100 wamp. . . ~0.4% t0 2.2% of E volts

Grid-No.1 Voltage forVisual

Extinction of Undeflected

Focused Spot . . . . 11% t0 25.7% of Ecp volts
Grid-No.4 Current. . . . . -25 to +25 pamp
Grid-No.2 Current. . . . -15 to +15 pamp
Field Strength of qmgle—

Field ton-Trap Magnet E
(Approx.) « . . . . I\ /—1—50“.7-0 x 42 gausses
Field Strength of Adjust-
able Centering Magnet. . 0to8 gausses
Examples of Use of Design Ranges:
For ultor voltage of 14000 16000 volts
and grid-No.2 voltage of 300 300 volts

Grid-No.4 Voltage for
Ultor Current of

100 pamp . . . . . —-55 1o +300 -65 to +350 volts
Grid-No.1 Vo]tagef . -33t0-77 -33to-77 volts
lon-Trap Magnet

(Rated Strength). . . . 45 50 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms

® [n the 17HPY, grid No.5 which has the ultor function, grid No.3, and
collector are connected together within the tube and are conveniently
referred to collectively as "ultor", The "ultor® in a cathode-ray
tube is the electrode, or the electrode in combipation with one or
more additional electrodes connected within the tube to it, to which
is applied the highest dc voltage for accelerating the etéctrons in
the beam prior to its deflections

Britliance and definition decrease with decreasing ultor voltage. |In
general, the ultor voltage should not be less than 12000 volts.

f For visual extinction of undeflected focused spot.

& This vatue hagbeen specified to take care of the condition where an ac
voltage is provided for dynamic focusing.

FEB. 1, 1952 TENTATIVE DATA 1
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I7THP4
KINESCOPE

OPERATING NOTES

X-Ray Warning, When operated at ultor voltages up to 16
kilovolts, the [7HP4 does not produce any harmful x-ray
radiation. However, because therating of the tube permits
operation at volitages as high as 17.6 kilovolts (absolute
value), shielding of the [7HP4 for x-ray radiation may be
needed to protect against possible injury from prolonged
exposure at close range whenever the operating conditions
involve voltages in excess of |6 kilovolts.

FEB. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 2
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KINESCOPE

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN NC.& MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMI|-
NAL BY ANGULAR TOLERANCE (MEASURED ABQUT THE TUBE AXIS}
OfF * 309, BULB TERMINAL IS ON SAME SIDE AS PIN No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JETEC No. |10 {SHGWN AT FRONT OF
THIS SECTION} AND WITH TUBE SEATED IN GAUGE, THE REFER-
ENCE LINE ISDETERMINED By THE INTERSECTION OF THE PLANE
CC!' OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BER{GIDLY MOUNTED;
JT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A
DIAMETER OF 2-3/4".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

FEB. 1, 1952 CE-7686C

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE GRID-DRIVE CHARACTERISTICS

Eg=6.3 VOLTS
ULTOR (GRIDS-N23 & N25
AND COLLECTOR) VOLTS = 14000
GRID-N2 4 VOLTS ADJUSTED TO GIVE FOCUS
AT AVERAGE RASTER BRIGHTNESS
GRID N2 | BIASED TO CUTOFF OF
UNDEFLECTED FOCUSED SPOT
RASTER SIZE=14%g"X 11Y1g"
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17HP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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Eg=86.3 VOLTS -
ULTOR (GRIDS-N23 & N25

AND COLLECTOR) VOLTS =12000 TO 16000

GRID N2 BIASED TO CUTOFF OF
UNDEFLECTED FOCUSED SPOT
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KINESCOPE
RECTANGULAR GLASS TYPE
MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. « « « + « « 6.3 . . .. . .ac ordc volts
Current. « v ¢« « v o 0.6 v v v e v v s s e . amp
Direct Interelectrode Capacitances:
Grid No.1 to A1l Other Electrodes. . « . . . 6 et
Cathode to All Other Electrodes. . « « » « . 5 i

750 max. it
500 min. i
. Filterglass

External Conductive Coating to Ultor®

Faceplate, Spherical . . . . . « « o « v o v«
Light Transmission (Approx.) . « « v v o v @ o v v v o 66%
Phosphor (For Curves, see front of this Sectionl P4-—Sulfide Type
Fluorescence and Phosphorescence . . + « + . « » . . White
Persistence of Phosphorescence . « + ¢« « v « « o o Short
Focusing Method . v v v o v v v e s o v v e v s e . Magnetic
Deflection Method « « o o« o o = o ¢ o « + = » - » Magnetic
Deflection Angles (Approx.):
DIAgonal « v v o v o o b e wa e w e e e e e e e e s 700
HOFT1ZOMAl o v o v o v e s e e e e e e e wa e wa .. 65
VErtical v v o v v v e e e e e e e e e e e e e D09
lon-Trap Gun . . . . . Requires External, Single~Field Magnet
Tube Dimensions:
Overall Llength o v « v v v v v o 0 v« oo 19-3/16" 4 3/8"
Greatest Diagonale « « o » o « o o« o . . 16-57/8" ¢ /8"
Greatest Width « « . « v v v v 0 v o o o 15-3/8" + 1/8"
Greatest Height. + « « « « v v » o+ 12-9/32" + 1/8" -7/32"

Minimum Screen Dimensions:
Greatest Width . . v + v v v v o v v v o e 0. . 14-1/40
Greatest Height . . « v w v v v v v v o v o« o« 10-3/4"
DIagonal » v v v v e v e e e e e e e e e e 15-1/4"
Weight {Approx.) . . v v v v v v o v e e e e e 18 lbs
Mounting Position., v o« v v v v o @ v 0 o o 0w a e Any
Cap + « « « + « - . Recessed Small Cavity (JETEC No. J1-21)
Base . . . . . . Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

BOTTOM VIEW
Pin 1 -Heater Cap - Ultor
Pin 2-Grid No.l (Grid No.3,
Pin 10~Grid No.2 Collector}
Pin 11 - Cathode C - External
Pin 12 - Heater Conductive
Coating

Max imum Ratings, Design-Center Values:
ULTOR® VOLTAGE + « = = = « » « + » + = « » 18000 max. volts

® |n the 17JP4, grid No,3 which has the ultor functionand collector are

connected together within the tube and are conveniently referred to
collectively as "ultor”, The "ultor” in a cathode-ray tube is the
electrode, or the electrode in combination with one or more additional
electrodes connected within the tube to it, to which »is applied the
nighest dc voltage for accelerating the electrons in the pbeam prior
to its deflection.

JULY 1, 1852 TUBE DEPARTMENT TENTATIVE DATA
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IGRID-No.2 VOLTAGE « « v + ¢« v « « s o « « « 410 max. volts
GR1D-No.1 VOLTAGE:
Negative bias value . . . . + . « « « « « 125 max. volts
Positive bias value . . . . . . + . .+ . 0 max. volts
Positive peak value . . . . . « . . . . . 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . 410 max. volts
After equipment warm-up period. . . . . 150 max. volts
Heater positive with respect to cathode 150 max. volts

Equipment Design Ranges:

For any ultor voltage (E,) between 12000# and 18000 volts
and grid-No.2 voltage l«?Ecz) between 150 and q10 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot « . . . « . . 11%t0 25.7% of B¢y volts

Grid-No.2 Current . . . . . . . -15 to +15 pamp

Focusing~Coil Current (DC)©°, . [\/ 5005 * 96:|t 103 ma

Field Strength of Sing]e—Figld
.Ion-Trap Magnet {Approx.)** . S\ /T'Z_%GEO x 42 gausses
Field Strength of Adjustable :

Centering Magnet . . . . .. 0 to8 gausses
Examples of Use of Design Ranges:

For ultor voltage of 14000 16000 volts

and grid-No.2 voltage of 300 300 volts|

Grid-No.1l Voltage for Visual
Extinction of Undeflected
Focused Spot. . . . . . . —33to-77 -33t0 =77 volts
Focusing-Coil Current (DC). . 104+ 10% 110 + 10% mal
lon-Trap Magnet
(Rated Strength). . . . . . 45 50 gausses|

Max imum Circuit Values:
Grid-No,1-Circuit Resistance . . . . .. 1.5 max. megohms

# Brilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 12000 volts.

For specimen focusing coil similar to JETEC Focusing Coil No.109
positioned with air gap toward kinescope screen, and center line of
air gap 3 inches from Reference Line (see Outline Drawing), The in-
dicated current is for condition with combined grid—xo.1 bias voltage
and video-signal voltage adjusted to produce a highlight brightness
of 30 foot—lamberts on a 14-174" x 10=3/4" picture area sharply focused
- at center of screen.

With a specimen ion-trap magnet similar to JETEC lon-Trap Magnet No.
111 located in optimum position and rotated to give maximum brightness,
the ion-trap magnet current is 82 milliamperes dc when the ultor vol—
tage is 14000 volts and grid-No.2 voltage is 300 volts.

For'x~ray shielding considerations, see sheet” X-RAY

-

PRECAUTIONS FOR CATHODE-RAY TUBES at front of this Section
JULY 1, 1952 TENTATIVE DATA

TUBE DEPARTMENT
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NOTE |1 THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN POSI-|
TION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND
ULTOR TERMINAL BY ANGULAR TOLERANCE [(MEASURED ABOUT THE TUBE
AX1S) OF £ 30°. ULTOR TERMINAL IS ON SAME SIDE AS VACANT
PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~LINE GAUGE JETEC No.l10 {(SHOWN AT FRONT OF THIS
SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE
IS DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE
GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY.
BOTTOM CiRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A CIRCLH
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 2-3/4".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

JULY 1, 1952 TUBE DEPARTMENT CE-7745R2C

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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KINESCOPE
RECTANGULAR GLASS TYPE
LOW=VOLTAGE FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage « v v v v v v v 6.3 0 0w e ac or dc volts
Current o « v v v v v v W 0.6 v 0 v v h e e e e amp
Direct Interelectrode Capacitances:
Grid No.1 to A1l Other Electrodes . . . . 6 uuf
Cathode to A1l Other Electrodes . . . . . 5 uuf

External Conductive Coating to Ultor® {1500 max. puf

750 min, upf
Faceplate, Cylindrical with
Toric Inner Surfacet . . . . Filterglass

Light Transmission {Approx.}. « « « « + « .« . . 66%
Phosphor (For Curves, see front of this Section}. P4—Sulfide Type

Fluorescence and Phosphorescence o« + = = o « & o « White

Persistence of Phosphorescence . + v « o o o« « + @ Short
Focusing Method . « &« v v v ¢« v o v v o 0 4 W Electrostatic
Deflection Method « « & v v & v 4 ¢ v o o « ¢ v o Magnetic
Deflection Angles (Approx.):

Diagonal. v v o v 4 v b m e e e e e e e e e e e e 709

HOrizontale v v v o o v v o o o s = o o o & e e ... 859

Verticaly v v v v v v v e v e e e e e e e ... BO°
lon~Trap Gun. + + + & Requires External, Single-Field Magnet
Tube Dimensions:

Overall Length., « v v v v v v v o v v v o W 19-3/16" + 3/8"

Greatest Diagonal . « . . . e e e e s . . 16-B/8"11/8"

Greatest Width. « v v « v v ¢ v v ¢ 0 v v s 15-3/8" + 1/8"

Greatest Height « + « « v v v v v v v v v s 12-1/4" + 1/8"
Minimum Screen Dimensions:

Greatest Width . . . . . . v v v v v 0 o0 e . 14-~1/4"

Greatest Height . . . . . . .« . v v o v o v . 10-3/4"]

Diagonal . . . . v v e e e e e e e e e e .. 15-5/18"
Weight (APProX.)e o v v v o 4 v v v v v v 0 0 0 o n 19 1bs
Mounting Position « o v v v v v v 0 o ¢ 0 o 0 0 0 o u . Any
Cap v « v ¢ o o o n . Recessed Small Cavity (JETEC No.Ji-21)
Base . « « 4 . Small-Shell Duodecal 6-Pin (JETEC No.B6-63)

BOTTOM VIEW

Pin 1 -Heater Cap - Ultor

Pin 2~Grid No.1 (Grid No.3,

Pin 6-Grid No.4 Grid No.5,

Collector)
C - External
Conductive
Coating

Pin 10-Grid No.2
Pin 11 - Cathode
Pin 12 — Heater

t The toric surface in the 17LP4 is described by a segment of a circlel
navin% a radius of about 60* rotated about a straight line which is (1)
parallel to the axis of the outer cylindrical surface, {2) positioned
in a plane passing through the axis of the cylindrical surface and the
center element thereof, and (3) spaced approximately 24" from the
cylindrical surface.

® See next page.
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KINESCOPE
Max imum Ratings, Design-Center Values:
ULTOR® VOLTAGE . v« v v o v o o v o+ o & 16000 max. volts
GRID-No.4 VOLTAGE:
Positive value « « v « v o o o o o+ o o 1000 max. volts
Negative value®. « . . . . e e e e e . 500 max. volts
GRID-No.2 VOLTAGE. . « « « « « e e e 500 max. volts
GR1D-No.1 VOLTAGE:
Negative bias value, « « « v v v v o . 125 max, volts
Positive bias value. « « « ¢« « « « .« . 0 max. volts
Positive peak value., . . + . « « « .. 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds. 410 max. volts
After equipment warm—up period « « « 180 max. volts
Heater positive with respect to cathode. 180 max., volts

Equipment Design Ranges:

For any ultor voltage (E,) between 12000% and 16000 volts
and grid-No.2 voltage (E52) between 150 and 500 volts

Grid-No.4 Voltage for Focus
with Ultor Current
of 100 wamp . . . . . . ~0.4% to +2.2% of E volts
Grid-No.1 Voltage for
Visual Extinction of

Undeflected Focused Spot. 11% to 25.7% of E¢)p volts
Grid-No.4 Current. . « « « .+ =25 to +25 puamp!
Grid-No.2 Current. « « « .+ -15 to +15 pamp

Field Strength of Single-
Field lon-Trap Magnet

(APProXele o o v v o v o A x 42 gausses
12000
Field Strength of Ad)ustable )
Centering Magnet . . . . 0to8 gausses

Examples of Use of Design Ranges:
For ultor voltage of 14000 16000 volts
and grid-No.2 voltage of 300 300 volts
Grid-No.4 Voltage for Focus
with Ultor Current
of 100 pamp . . . . =55 to +300 -65 to +350 volts
Grid-No.1 Voltage for ’
Visual Extinction of Un—
deflected Focus Spot . =33 to =77 33 to -77 volts
lon~Trap Magnet
(Rated Strength) . . . . 45 50 gausses

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . + . . 1.5 max. megohms

®,*, 4: See next page.

JULY 1, 1952 TUBE DEPARTMENT TENTATIVE DATAL
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KINESCOPE

. In the 17LP4, grid No.5 which has the ultor function, grid No.3, and
collector are connected together within the tube and are conveniently|
referred to collectively as *ultor.” The "ultor” in acathode-ray tube
is the electrode, or the electrode in combination with one or more ad-
ditional electrodes connected within the tube to it, to which is applied
the highest dc voltage for accelerating the electrons in the beam prior|
to its deflection.

This value has been specified to take care of the condition where an ac
voltage is provided for dynamic focusing.

L3

Brilliance and definition decrease with decreasing ultor voltage. Inj
general, the ultor voltage should not be less than 12000 volts.

For x-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

JULY 1, 1982 TUBE DEPARTMENT TENTATIVE DATA 2
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KINESCOPE

NOTE I: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB TERMINAL
BY ANGULAR TOLERANCE {MEASURED ABOUT THE TUBE AX1S) OF % 30°.
BULB TERMINAL [S ON SAME SIDE AS P{N No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~LINE GAUGE JETEC No. {0 {SHOWN AT FRONT OF THIS

IS DETERMINED BY THE [INTERSECTION OF THE PLANE CC' OF THE
GAUGE WITH THE GLASS FUNNEL.
NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY.
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A CIRCLH]
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 2-3/4".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

[

SECTION) AND WiITH TUBE SEATED IN GAUGE, THE REFERENCE LINE,

JULY 1, 1952 TUBE DEPARTMENT CE-7710R1C

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE GRID-DRIVE CHARACTERISTICS
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AVERAGE GRID-DRIVE CHARACTERISTICS
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RECTANGULAR GLASS TYPE
MAGNET IC FOCUS X MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage « « v v v v o v v 6.3 o v v v .. ac or dc volts

Current & v v v v i v 0.6 v 4 i e e e e e e e amp
Direct Interelectrode Capacitances:

Grid No.1 to All Other Electrodes . . . 6 wuf
Cathode to A1l Other Electrodes . . . . 5 uuf
External Conductive Coating to Ultor® . {1500 max. st

750 min. upf

Faceplate, Cylindrical With Toric
Inner Surfacet . . .« o v ¢« s v v s o+ . . Filterglass

Light ‘Transmission (ApproxXe)s v v v o v « o o o o o 66%
Phosphor (For Curves, see front
of this Section). .+ . . . . .« . . .. P4—Sulfide Type
Fluorescence and Phosphorescence. . . . . e v e s . White
Persistence of Phosphorescence . . v v « « & . .. Short
Focusing Method . . . . . . . . s e s e e s s s« & Magnetic
Deflection Method . . . e e s s s v v s s e « s Magnetic

Deflection Angles (Approx.):

Diagonal . v . v v v i v v i e e e s e e e 10O
Horizontal . . . . v v o v v v v v v v v v e o. . 850
Vertical & & v v i v i v i i e e e e e, e o .. 50°
lon-Trap Gun ., . . . Reguires External, Single~Field Magnet
Tube Dimensions:

Overall length . . . . .. ... ... . . 19-3/18" £3/8"
Greatest Diagonal o . v ¢« v v v v o v v . 16-5/8" +1/8"
Greatest Width . . . . . . .. ... ... 15-3/8" +1/8"
Greatest Height . . . . . e e e e e e e e s 12-174"11/8"
Minimum Screen Dimensions:
Greatest Width . . . . . . .. ... ... ... 14-1/4"
Greatest Height . . . . . e e e e e e e e e . 10-3/4"
Diagonal . ... ... .... v e e e s v . o . 15-5/16"
Weight (Approx.) . . @ v v v v v v v v e s e s e 19 lbs
Mounting Position . « . . . . . “ ot e e e e e s e v o Any
Cap v v 4 4 o o o s » Recessed Small Cavity (JETEC No. J1-21)
Base. 4+ v v 4 . . Small-Shell Duodecal 5-Pin (JETEC No.B5-57)

Cap-Ultor (Grid No.3,
Collector)

Fin 1-Heater
Pin 2-Grid No.1

Pin 10-Grid No.2 C - External
Pin 11 - Cathode Conductive
Pin 12 - Heater Coating

-

The toric surface inthe 170P4 is descrivbed by a segment of a circle
having a radius of about 60* rotated about a straight line which is
(1) parallel to the axis of the outer cylindrical surface, (2)
positioned in a plane passing through the axis of the cylindrical
surface and the center element thereof, and (3) spaced approximately
25" from the cylindrical surface,

®: See next page.
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KINESCOPE

Max imum Ratings, Design-Center Values:
ULTOR® VOLTAGE + = » = « o o v = « + + + « 16000 max. volts

GRID-No.2 VOLTAGE. + « v o & ¢ ¢ o v v v 410 max. volts
GR1D-No.1 VOLTAGE:

Negative bias value. . « « « ¢ o« ¢ o ¢ 125 max. volts
Positive bias value. « v o o o o & o « o 0 max. volts
Positive peak value, « o o0 « o o o o o 2 max. volts

PEAK HEATER-CATHODE VOLTAéE:
Heater negative with respect to cathode:
During equipment warm—up period

not exceeding 15 seconds. 410 max. volts
After equipment warm-up period . . . . 150 max. volts

Heater positive with respect to cathode. 150 max. ‘volts

Equipment Design Ranges:
For any ultor voltage (E,) between 12000% and 16000 volts
and grid-No.2 voltage (E¢,) between 150 and 410 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected

Focused Spot « « « « . » 11% to 25.7% of EC2 volts
Grid-No.2 Current, « + + + -15 to +15 uamp
Focusing—Coil Current (DC)9° [ i;%%@ x 96| 6% ma|
Field Strength of Single~

Field lon-Trap Magnet 5
(Approx. )™ o o« 4 /15666 x 42 © gausses
Field Strength of Adjustable
Centering Magnet . . . « 0to8 gausses
Examples of Use of Design Ranges:
For ultor voltage of 12000 14000 volts
and grid-No.2 voltage of 300 300 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot « +« « « « » =33t0 =77 -33 to =77 volts

Focusing=Coil Current (DC) . 96 + 6% 104 + 6% may
lon-Trap Magnet ’
(Rated Strength) . . . . 40 45 gausses|

Maximum Circuit Values:
Grid-No.1-Circuit Resistance « + + « « + . 1.5 max. megohms

In the 170Py, qrid No,3 which has the ultor function and collector are
connected together within the tube and are conveniently referred to
collectively as *ultor.® The *ultor® in a cathode-ray tube is the
electrode, or the electrode in combination with one or more additional
electrodes connected within the tube to it, to which is applied the
highest dc voltage for accelerating the elsctrons in the beam prior to
its deflection.

# Brilliance and definition decrease with decreasing ultor voltage. Inf
general, the ultor voltage should not be less than 12000 volts.

x¥
o0, See next page.
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90 For srecimen focusing coil similar to JETEC Focusing Coil No. 109
positioned with ajr gap toward kinescope screen, and center line of
air gap 3 Inches from Reference Line (see OQutline Drawing). The indi~
cated current is for condition with combined grid=fo.1 bias voltage
and video—signal voltage adjusted to produce a highlight brightness of
30 foot—lamberts on a ill—l}lt“ x 10-3/4" picture area sharply focused
at center of screen,
With a specimen ion—trap magnet similar to JETEC lon-Trap Magnet No.111
tocated in optimum position and rotated to give maximum brightness,
the ion-trap magnet current is 70 milliamperes dc when the ultor vol-
tage 1s 12000 volts and grid—No.2 voltage of 300 volts.

For x-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section

JULY 1, 1952 TUBE DEPARTMENT TENTATIVE DATA 2
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HOTE I: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE
AXIS AND BULB TERMINAL BY ANGULAR TOLERANCE (MEASURED
ABOUT THE TUBE AXIS) OF £ 30°. BULB TERMINAL 1S ON SAME
SIDE AS VACANT PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~LINE GAUGE JETEC No.lI0 (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED [N GAUGE, THE REFER-
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE
PLANE CC' OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY
MOUNTED; IT SHOULD HAVE FLEX!BLE LEADS AND BE ALLOWED
TO MOVE FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL
WILL FALL WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS
AND HAVING A DIAMETER OF 2-3/4".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

JULY 1, 1952 TUBE DEPARTMENT CE-7734R1C
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AVERAGE GRID-DRIVE CHARACTERISTICS
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17TP4

KINESCOPE
RECTANGULAR METAL-SHELL TYPE
LOW=VOLTAGE FOCUS MAGNETIC DEFLECTION
DATA
Generai:
Heater, for Unipotential Cathode:
Voltage. « . « + + + & 6.3 ... ac or dc volts
Current. « +« « = + « 0.6 & v e v e e n e amp
Direct Interelectrode Capacitances: .
Grid No.1 to A1l Other Electrodes. . . . . 6 uuf
Cathode to All Other Electrodes. . . . . . 5 g f

Face Plate {With about 66% |ight transmission) Frosted .lterglass
Phosphor (For Curves, see front of this Section) No.4— .ulfide Type|

Fluorescence and Phosphorescence . . . . « « « « & White

Persistence of Phosphorescence . « « « « « & « & o « Short
Focusing Method. . « « « « ¢ ¢ v v o v v o e Electrostatic
Deflection Method. . . « « + + « « « ve e e e s Magnetic
Deflection Angles (Approx.)}: R

DIagonal o & v« e v e w e e e e e e e e 70°

HOrizomtal » v « o o @ o m 4 & o o o o s o 0 o e e e 669

VErtical v v o o v o o o ot e e e e e s e e e -, . 50°
lon-Trap Gun . . . . . Requires External, Single~Field Magnet
Maximum Overall Length . . . . v ¢ & v v v v - - . 19-5/16"
Greatest Diagonal of Tube at Lip . . . . . 16-13/16" + 3/16"
Greatest Width of Tube at Lip. .+ + o « 15-15/16" + 1/8"
Greatest Height of Tube at Lip . . . . - .. 12-1/4" £ 1/8"
Screen Size. v v v v o s e v w0 e e e 14-5/8" x 11"
Mounting Position. . . . . . F T T Any|
Ultor® Terminal. « « v o+ o o o o o ¢ » . . Metal-Shell Lip
Base . . . .+ . Smal1=Shell Duodecal 6-Pin (JETEC No.B6-63)

Pin 12 ~Heater
Metal-Shell Lip-

Pin 1-Heater.
Pin 2-Grid No.1

Pin 6-Grid No.4 Grid No.3,
Pin 10 -Grid Noc.2 Grid No.5,
Pin 11 —Cathode Collector
Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE . . . « « v+ ¢ o & ¢ o =« = 16000 max. volts|
GRID=No.4 VOLTAGE. + & v ¢« ¢ ¢ « v o v o s 500 max. volts
GRID-No.2 VOLTAGE. . . « v & ¢ ¢ o+ o o« 500 max. volts]
GRID-No.1 VOLTAGE:
Negative bias value. . « . « v v v v o - 125 max. volts
Positive bias value. + « « « « « « o = s 0 max. volts]
Positive peak value. . . . . . e . 2 max. volts|
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . 410 max. volts
After equipment warm-up period . . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts

®: See next page

OCTOBER 1,1951 TUBE DEPARTMENT TENTATIVE DATA 1
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I7TP4
KINESCOPE

Equipment Design Ranges:
For any ultor voltage (Ey) between 12000* and 16000 volts
and grid-No.2 voltoge (Ecz) between 150 and 500 wolts
Grid-No.4 Voltage for Focus
With Ultor Current of 100 wamp 0% to 2.5% of Ey volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot . . . . . . . . 11% to 25.7% of Ec, volts

Grid-No.4 Current. . . . . . .. -25 to +25 pamp
Grid-No.2 Current. . . . . . . . -15 to +15 pamp
Field Strength of Single~Field
lon-Trap Magnet (Approx.)** [ Eu_ 33 gausses|
Field Strength of Adjustable 12000
Centering Magnet . . . . . . . 0 to 8 gausses|
Examples of Use of Design Ranges:
For ultor voltage of. . . 14000 16000 volts
and grid-No.2 voltage of. 300 300 volts

Grid-No.4 Voltage for Focus
With Ultor Current of

100 wamp .« .« . . . . . 0 to 350 0 to 400 voltyg
Grid-No.1 Voltaget ~33 to -77 ~33 to ~77 voltg
fon~Trap Magnet

(Rated Strength) . . . . 35 40 gausses|

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohmg

fn_the 17TP4, grid No.5 which has the ultor function, grid Ko.3, and
collector are connected together within the tube and are conveniently
referred to collectively as "ultor*. The *ultor® in a cathode-ray
tube is the electrode, or the electrode in combination with one or more
additional electrodes connected within the tube to it, to which is
apptied the highest dc voltage for accelerating the electrons in the
beam prior to its deflection.

8rilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 12000 volts,

With a specimen ion-trap magnet similar to JETEC lon-Trap Magnet No.
111 located inoptimum position and rotated togive maximum brightness,
the ion—tra? magnet current is65 milliamperes dc when the ultor voltage
is 14000 volts,

f For visual extinction of undeflected focused spot.

ELd
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I7TP4
KINESCOPE

OPERATING NOTES

X~Ray Warning. When operated at ultor voltages up to 16
kilovolts, the 17TP4 does not produce any harmful x-ray
radiation, However, because the rating of the tube permits
operation at voitages as high as 17.6 kilovolts (absolute
value), shielding of the 17TP4 for x-ray radiation may be
needed to protect against possible injury from prolonged
exposure at close range whenever the operating conditions
involve voitages in excess of 16 kilovolts.

Direction of the field of the ion trap magnet should be
such that the north pole isadjacent to vacant pin position
No. 8 and the south pole to pin No. 2.

OCTOBER 1,951 TUBE DEPARTMENT TENTATIVE DATA 2
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KINESCOPE

B SCREEN
HEIGHT
W
n
MIN.

SCREEN WIDTH 14 5"

MIN. VALUE 14 3¢’
w,

15'%g t Vg
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COLLECTOR

LIP- TERMINAL

8ly
0%,
+5%
L
)
2"
. REFERENCE 76
MAX ]
/ (NOTE 1)
EXTERNAL-
INSUL ATING
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SMALL-SHELL DUODECAL
6-PIN BASE (NOTE 284)
JETEC N2 B6-63

CE~7601R1A
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17TP4
KINESCOPE

19 %4 MAX:
18%s £ %g"
| et e pa—7 '+ Frg —]

DETAIL OF LIP

92CL~ T60IRI
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17TP4
KINESCOPE

L

NOTE 1t WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-L INE GAUGE JETEC No.! |0 (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER-
ENCE LINE 1S DETERMINED BY THE INTERSECTION OF THE PLANE
CC! OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 2t SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
|T SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AX{S AND
HAVING A DIAMETER OF 2-3/4".

NOTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLTAGE.
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR
VOLTAGE.

NOTE #: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY
VARY FROM THE HOR1ZONTAL AXIS OF THE GLASS FACE BY AN

ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE AXIS) OF
+ 10°.

NOTE 6 SUPPORT TUBE BY LIP ONLY AT CORNERS WITHIN THIS
SPACE.

OCTOBER 1,1951 TUBE DEPARTMENT CE-7601R1C
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17TP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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AVERAGE GRID-DRIVE CHARACTERISTICS
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I9AP4
KINESCOPE

The 19AP4 is like the 19AP4-B except that it has a face
plate made of unfrosted, clear glass. As a result, the
light output is about 30% greater than shown by the curves

under Type 19AP4-8.
I9AP4-A \/

KINESCOPE

The 19AP4A-A is like the 19AP4-B except that it has an
unfrosted Filterglass face plate. The light output is
essentially the same as that of the Type 19AP4-B.

As soon as feasible, the 194P4-B will supersede
the 194P4 and 194P4-A.

MARCH 1, 1951 TUBE DEPARTMENT DATA
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ISAP4 -B
KINESCOPE
METAL-CONE ENVELOPE
MAGNETIC FOCUS MAGNETIC DEFLECTION
Supersedes Type 19AP4-A
DATA
General:
Heater, for Unipotential Cathode:
Voltage. « « « v v« v 6.3 . ... . acordcvolts
Current., . . . + + « « . 0.6 .+ . ... e e s e . . amp
Direct Interelectrode Capacitances (Approx.]):
Grid No.1 to All QOther Electrodes. . . . . 7 et
Cathode to A1l Other Electrodes. . . . . . 5 uuf
Face Plate*. . . . . . ... ... Frosted RCA "Filterglass"
Phosphor (For Curves, see front of this Section) No.4-Sulfide Type
Fluorescence and Phosphorescence . . . . . « « + . White
Persistence of Phosphorescence.. . . . + . « + .+ & Med ium
Focusing Method. . .« « . « « v o v v v v v v v 0 e . Magnetic
Deflection Method. . . « + « « v v v v v v v v v v s Magnetlc
Deflection Angle {ApPProx.) « « « « ¢ v v o v v v o & 66°
fon-Trap Gun . . . . . Requures External Single-Field Magnet
Overall Length . . .. P VAR VYA
Greatest Dlameter of Enve]ope e e e e e 18-5/8" + 1/8"
Screen Diameter. . . .« « . v 0 4w 0 e e e 17-3/8"
Mounting Position. . . v « & v v o 0w e e w Any
Anode Terminal + . ¢« v v ¢ v o v 0 e 0 s e s Metal Cone Lip
Base « v v s v b v e e e e e e Smal1-Shell Duodecal 5-Pin
Basing Designation for BOTTOM VIEW . . . . . . . . . 12D1
Pin 1-Heater Pin 12 —Heater
Pin 2-Grid No.1 Metal-Cone Lip:
Pin 10 -Grid No.2 = A © Anode,
Pin 11 -Cathode @ OLD) D Grid No.3
Maximum Ratings, Design-Center Values:
ANODEC VOLTAGE®. . . v ¢ « ¢ v v o o & & . 19000 max. volts
GRID-No.2 VOLTAGE. . . . . . . . . PR 410 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . « « « « . « . 125 max. volts
Positive bias value. . . . . . « . . . . 0 max. volts
Positive peak value. . . . . . . e s 2 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period not
exceeding 15 seconds . . . 410 max. volts
After equipment warm-up period . . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts
O Anode and grid No.3, whichareconnected together within tube, are re-
ferred to herein as anocde.
® The product of anode voltage and average anode current should be limited
to 6 watts.
4 jLas transmission of aboul 65%.

SEPT. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA
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I9AP4-B

KINESCOPE
Typical Operation:
Anode Voltage™ . . . . . .. 12000 14000 volts
Grid-No.2 Voltage. . . . . . 300 300 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot . . . . .. =33 to ~77 -33 to =77 volts
Focusing-Coil Current

(DC, Approx.)®. . . . 140 150 ma
lon-Trap Magnet Current
{DC, Approx.)#. . . . 75 80 ma
Field Strength of Single-Field,
lon=Trap Magnet (Approx.)t 45 50 gausses

Maximum Circuit Values:
Grid-No.1~Circuit Resistance. . . . . . . 1.5 max. megohms

Minimum Circuit Values:

The power supply should be of the limited-energy type with
inherent regulation tolimit the continuous short-circuit cur—
rent to 5 ma. |f the supply permits the instantaneous short-
circuit current to exceed 1 ampere, or is capable of storing
more than 250 microcoulombs, the effective resistance in cir-
cuit between indicated electrode and the output capacitor
should be as follows:

Grid-No.1-Circuit Resistance. . . . . . . 150 min,  ohms|
Grid-No.2~Circuit Resistance. . . . . . . 470 min.  ohms|
Anode—=Circuit Resistance . . . . . . . . . 22000 min. ohms

The resistors used should be capable of withstanding the ap-
plied voltage.

* Brilliance and definition decrease with decreasing anode voltage. In

general, the anode voltage should not be less than 12000 volts,

For JETEC Focusing Coil No.106, or equivalent, positioned with air gap

toward kinescope screen, and center lineof air gap about 3 inches from

Reference Line (see Outline Orawing). The indicated currents are for

the condition with the combined gqrig-No.1 hias volta?e and video-signal

voltage adjusted toproduce a highlight brightness of 18 foot-lamberts

for 12000 volts, or 22 foot-lamberts for 14000 volts, on a 15~5/8"
© x 11-3/4% picture area.

# For JETEC lon-Trap Magnet No.1t1, or equivalent, located in optimum
position and rotated to give maximum brightness.

1 Measured at center of field with General glectric Gauss Meter, Cat.
No. 409X5%.

SEPT. 1, 1950 TUBE DEPARTMENT TENTATIVE DATA
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I9AP4-B
KINESCOPE

L
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SCREEN DIA.17 3

II_—_— ” "
MIN. VALUE 17} l%fa
I & 0
k"
3. 2 \ . %/ ANODE
4% LIP
[P |
sy TERMINAL
METAL
. o/ CONE ,
; NOTE 4
0
EXTERNAL =l /,////%V/ [T L
INSUL ATING //,44 / 43,7 2l
COATING 04¢/ * i 16 L

. 7 - th
4a MIN. { ”
, NOTE 3) ¥ 740
%6 MIN. CONTACT REFERENCE
REA LINE
o ?—1 (NOTE 1)
5 70"
L5 \ e
7 "NSMALL-SHELL DUODECAL
4 " 5-PIN BASE (NOTE 2)
1 72
P
IPrmax.  Yg
DETAIL OF LIP 92CM- 7502RI
NOTE I: REFERENCE LINE 1S DETERMINED BY POSI{TION WHERE
HINGED GAUGE |.500" + .003" - .000" 1.D. AND 2" LONG

WILL REST ON CONE.

NOTE 2: SOCKET FORTHIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WiLL FALL
WITHIN CIRCLE CONCENTRIC WITH CONE AXIS AND HAVING
DIAMETER OF 3".

NOTE 3: LOCATION OF DEFLECTING YOKE AND FOCUSING COIL
MUST BE WITHIN THIS SPACE.

NOTE 4: METAL CONE AND GLASS FACE OPERATE ATHIGH VOLTAGE.
ANY MATERIAL IN CONTACT WITH THE CONE OR THE FACE MUST
HAVE INSULATING PROPERTIES ADEQUATE TO WITHSTAND THE
APPLIED ANODE VOLTAGE PLUS 10%.

SEPT. 1, 1950
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I9AP4-D
KINESCOPE

The 19AP4-D is }ike the 19APA-B except that it has a face
plate made of frosted, clear glass. As a result, the light
output is about 30% greater than shown by the curves under
Type 19AP4-B.

As soon as feaslble, the 194P4-B will supersede
the 194P4-D.

MARCH 1, 1951 1UBE DEPARTMENT DATA
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20CP4

KINESCOPE
RECTANGUL AR GLASS TYPE
MAGNETIC FOCUS MAGNETIC CEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . ... 6.3 . ... . .acordcvolts
Current. . . . 0.6 .« . . .. amp
Direct Mterelectrode C?pac1tanre<
Grid No.1 to Al! Other Electrodes. . . . . 5 pf
Cathode to A1l Other Electrodes. . 5 i
Face Plate rwith about 66% |ight transmission) . Filterglass
Phosphor (For Curves, see front of this Section) No. 4-Sulfide Type
Fluorescence and Phosphorescence . . . . . .. . . White
Persistence of Phosphorescence . . . . . . . . . . . Short
Focusing Method. . . . . . . . . . . . . . . . . .. Magnetic
Deflection Methed. . . . . . . . . . . . . . . . . . Magretic
Deflection Angles (Approx.):
Diagonal © .« v . . o L e e e e 70°
Horizontal o« v v v v v i e e e e e e e e e e e e e 66°
Vertical . . . . . o o v o o 0. . 50°
lon-Trap Gun . . . . Requires External, Slng]e—ﬁe)d Magnet
Overall Length . . . o . . o o o . o . .. 21-7/16" 1+ 3/8"
Greatest Diagonal of Tube at Face. . . . . . 20-3/32" +3/16"
Greatest Width of Tube at Face . . . . . . 18-11/16" t 3/16"
Greatest Height of Tube at Face. . . . . . 14-15/16" t 3/16"
Screen Size, . . o e e e e e e e L7174 x 131740
Mount ing Pcs\twon . . Any
Cap. . .+ « .. . Recesseo SmaH Cavx?y (JETEC No.J1~21)
Base . . . . . . Qmall Shell Duodecal 5-Pin [(JETEC No.B5-57)
BOTTOM VIEW
Pin 1-Heater » Pin 11 - Cathode
Pin 2-Grid No.1 Pin 12 - Heater
Pin 10 -Grid No.2 ® Cao — Anode
& 2 0
Maximum Ratings, Design-Center Values:
ANODE VOLTAGE. . . . . . . . . . . . . . . 18000 max. volts
GRID-No.2 VOLTAGE. . . . . . . .« . . .. 410 max. volts|
GRID~No.1 VOLTAGE:
Negative bias value. . . . . . . . . .. 125 max. volts
Positive bias value. . . « . . « . .« . . 0 max. wolts
Positive peak value. . . e e e e 2 max. volts
PEAK HEATER-CATHODE VOLTA(;E
Heater negative with respect to cathode:
During equipment warm—up period not
exceeding 15 seconds . . . 410 max. volts
After eauipment warm-up period . . . 150 max. volts
Heater positive with respect to cathode. 150 max. volts
MAY 1, 1951 1UBE DEPARTMENT TENTATIVE DATA 1
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20CP4
KINESCOPE

Typical Operation:
Anode Voltage® . . . . . . . 14000 16000 volts
Grid-No.2 Voltage. . . . . . 300 300 volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot . . . . . . =-33t0o-77 -33to-77 volts
Focusing=Coil Current (DC)Y. 104 + 10% 110 : 10% ma
Field Strength of Single-
Field, lon-Trap Magnet
(Approx. )}t « - - . .

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms

. 50 55 gausses

* Brilliance and definition decrease with decreasing anode voltage. In
general, the anode voltage should not be less than 14000 volts.

O for specimen focusing coil simitiar to JETEC Focusing Coil Ko.109,
positioned with air gap toward kinescope screen, and center line of
air gap about 3 inches from Reference Line (see Qutline Drawing).
The indicated currents are for the condition with the combined grid-
No.1 bias voltage and video-signal voltage adjusted to produce a
highlight brightness of 30 foot—lamberts on a 17" x 12-3/4" picture
area sharply focused at center of screen,

1 Measured at center of field with General Electric Gauss Meter, Cat.
No. 409X51.

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1
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20CP4
KINESCOPE

OPERATING NOTES

X-Ray Warning. When operated at or below (6000 volts,
the 20CP4 does not produce any harmful x-ray radiation.
In general, picture tubes may be operated at voltages (if
ratings permit} up to 16000 volts without personal injury
on prolonged exposure at close range. Above |6000 volts,
special shielding precautions for x-ray radiation may be
necessary.

Direction of the field of the ion-trap magnet should be
such that thenorth pole is adjacent tovacant pin position
No.8 and the south pole to pin No.2.

MAY 1, 1951 TUBE DEPARTMENT TENTAT IVE DATA 2
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20CP4
KINESCOPE

SCREEN WIDTH 17},

MIN. VALUE 17"
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KINESCOPE
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20CP4

KINESCOPE

NOTE 1: THE PLANE THROUGH THE TUBE AXI|S AND VACANT PIN
POSITION No.6 MAY VARY FROM THE PLANE ‘THROUGH THE TUBE
AX1S AND ANODE TERMINAL BY ANGULAR TOLERANCE {MEASURED
ABOUT THE TUBE AXIS) OF t 30°. ANODE TERMINAL (S ON
SAME SIDE AS VACANT PIN POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~L INE GAUGE JETEC No. 10 (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER-
ENCE LINE ISDETERMINED BY THE INTERSECTION OF THE PLANE
CC' OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOTBERIGIDLY MOUNTED;
IT SHOULD HAVE FLEX{BLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM Ci{RCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A
DI AMETER OF 3m.

NOTE 4: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE
MUST BE WITHIN THIS SPACE.

NOTE 5: KEEP TH!S SPACE CLEAR FOR SINGLE-FIELD, [ON-TRAP
MAGNET.

MAY 1, 1851 CE-7596C

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



20CP4

AVERAGE GRID-DRIVE. CHARACTERISTICS

[ E£=6.3 VOLTS
E ANODE VOLTS = 16000
E GRID N2 i BIASED TO CUTOFF_OF
E UNDEFLECTED FOCUSED SPOT
E p’ p
¢ RASTER SiZE 17 Y, x13 ly (FocuseD
E FOR AVERAGE BRIGHTNESS)
E 100
E o
F £
r o«
E Heo
2
F <
7
F -
E Q
o
- L
£
F @0 p
L
P Z
E ok Ga!
Eo T
o [: 4
E ©
Eor
F T

]

T 40

Q

I
2 20
E LT

° 0 20 30 40 50 60 70
VIDEO SIGNAL VOLTS FROM CUTOFF

MAR. 22, 1951 TUBE DEPARTMENT 92CM-7616

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



20CP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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20MP4

KINESCOPE
RECTANGULAR GLASS TYPE
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION
General: DATA
Heater, for Unipotential Cathode:
Voltage. . . . . . . . 6.3 ... ac or dc volts
Current. v v v v o v . 0.6« v a e e e e amp
Direct Interelectrode Capacitances:
Grid No.1 to A1l Other Electrodes. . . . . 6 upf
Cathode to All Other Electrodes. . . . . . 5 upf
External Conductive Coating to Ultor®. . . {750 max.  puf
500 min. ppuf
Faceplate, Spherical . . . . . v o o« v v ¢ o+ Filterglass
Light Transmission {Approx.} . « « « ¢« v v o v o o & 66%
Phosphor (For Curves, see front of this Section) . P4—Sulfide Type
FIUOTESCENCE « & o v o « & o o = o s o o & o o o o = White
PhoSphOresScente. + « v o s o o o o o v = o « s s s s white
Persistence. « « + o o o + 4 o o 4 s 4w e a0 w Short
Focusing Method. . . . . . « . .« o o o o o Electrostatic
Deflection Method. . . . « + « v o v « o « + & . . . Magretic
Defiection Angles (Approx.}:
Diagonal . v v h e e e e e e e e e e e e e e 709
Horizontal v v v v v v o v o v v s v o s s e e 66°
Vertical v v v v v v o v v v o e a e e e e e e e 500
lon-Trap Gun . . . . . Requires External, Single-Field Magnet
Tube Dimensions:
Overall Length . + . . . . . .« . .« .. 21-3/4" t 3/8"
Greatest Diagonal. . . . . « . . . . . . 20-3/32" % 3/16"
Greatest Width . . . . . « « « « « « . 18-11/16" + 3/16"
Greatest Height. . . « + . « v« ¢ ¢ o & 14-15/16" + 3/16"
Screen Dimensions:
Greatest Width . . . « & v v o v v ¢ o o0 e . 17-1/4"
Greatest Height. . . . . . « <« .+« . . e e e 1341740
Diagonal + + & v v v v e e e e e e ... .. 18-5/8"
Weight (ADProXe) + v v o o v o s v o s o s o a o« 27 1bs
Mounting Position. . . . . e e e e e e e e e e Any
Cape « v« v o - . . . Recessed Small Cavity (JETEC No.J1-21)
Base . . . . . . Smal1-Shell Duodecal 6-Pin {JETEC No.B6~63)

BOTTOM VIEW

Pin 1-Heater Cap -Grid No.3,

Pin 2-Grid No.1 Grid No.5,
Pin 6~Grid No.4 Collector
Pin 10 -Grid No.2 C - External
Pin 11 -Cathode Conductive
Pin 12 -Heater Coating

Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE « + + v v v v v v v v 0 v & 16000 max. volts

® h the 20MPy, grid No.5 which has the ultor function, grid %o0.3, and
collector are connected together within the tube and are conveniently
referred to collectively as *ultor." The *ultor® in a cathode-ray tube
is the electrode, or the electrode in combination with one or more ad-
ditional electrodes connected withim the tube to it, to which is
applied the highest dc voltage for accelerating the electrons in the
oeam prior to its deflection,

MAY 1, 1952 TUBE DEPARTMENT TENTAT IVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




20MP4

KINESCOPE
GRID-No.4 VOLTAGE:
Positive value « « v v % « & v v o 4 & . 1000 max. volts
Negative valued. . . . . . .« .+« . . 500 max. volts| -
GRID-No.2 VOLTAGE. . « « « v v v v v o « & 500 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . « . . . « « . 125 max. volts
Positive bias value. « « « o ¢ « &« & .« 0 max. volts
Positive peak value. . . . . . . . « . . 2 max. volis

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm—up period

not exceeding 15 seconds. . . . . 410 max. volts
After equipment warmup period . . . . 180 max. volts
Heater positive with respect to cathode. 180 max. volts

Equipment Design Ranges:

For any ultor voltage (E,) between 14000% and 16000 volts
and grid-No.2 vollage {E‘:z} between 150 and 500 volts

Grid-No.4 Voltage for Focus
with Ultor Current of
100 M@MP « v « » v 4 e s -0.4% to +2.2% of E, volts
Grid-No.1 Voltage for Visual
Extinction of Undefiecte

Focused Spot . . . . . . 11% to 25.7% of Ecjp volts
Grid-No.4 Current. . . . . . -25 to +25 pamp
Grid-No.2 Current. . . . . . -15 to +15 ’ pamp!
Field Strengthof Sirgle-Field T

lon-Trap Magnet (Approx.). H&)U x 45 gausses
Field Strength of Adjustable
Centering Magret . . . . . 0 to 8 gausses

Examples of Use of Design Ranges:
For ultor voltage of 14000 16000 volts
and grid-No.2z voltage of 300 300 volts
Grid-No.4 Voltage for Focus
with Ultor Current of

100 pamp « o v o @ w0 oe s -55 to +300 -65 to +350 volts
Grid-No.1 Voltaget . . . . . -33 to =77 -33 to ~77 volts
lon-Trap Magnet

(Rated Strength) . . . . . . 45 50 gausses|
Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohms|

*
grilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 14000 volts.

+ For visual extinction of undeflected focused spot.

A

This value has been specified to take care of the condition where an/

For x-ray shielding considerations, see sheet
X—RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section
MAY 1, 1952 TENTATIVE DATA

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

ac voltage is provided for dynamic focusing. N
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20MP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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20MP4
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20MP4
KINESCOPE
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FOR NOTES. SEE NEXT PAGE

MAY 1, 1952 TUBE DEPARTMENT CE-77228
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20MP4
KINESCOPE

NOTE 1: THE PLANE THROUGH THE TUBE AXIS AND PIN NO. 6 MAY
VARY FROM THE PLANE THROUGH THE TUBE AXIS AND CAP BY
ANGULAR TOLERENCE (MEASURED ABOUT THE TUBE AXIS}
OF + 30°. CAP IS ON SAME SIDE AS PIN NO.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~-LINE GAUGE JETEC NO. |10 {SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED IN GAUGE, THE REFER-
ENCE LINE | SDETERMINED BY THE INTERSECTION OF THE PLANE
CC' OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FORTHIS BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A
DIAMETER OF 3"

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED

MAY 1, 1952 TUBE DEPARTMENT CE-7722C
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



20MP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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21AP4
KINESCOPFPE

\°/

RECTANGULAR METAL-SHELL TYPE

MAGNET IC FOCUS

MAGNET IC DEFLECTION

DATA

General:
Heater, for Unipotential Cathode:
Voltage. 6.3
Current. 0.6

Direct IntereTectrode Capacitances:
Grid No.1 to All Other Electrodes.
Cathode to All Other Electrodes.
Faceplate (with about 66% light transmission}

Fluorescence and Phosphorescence .
Persistence ot Phosphorescence .
Focusing Methoa. . . . . . . . . « . .
Deflectiorn Method.
Defiection Angies

Diagonai

Horizontal

vertical
jon-Trap Gun .
Meximum Overall feng . .
Greatest Diagona’i of Tube at Lw A
Createst Width of Tuoe at
Greatest Height of Tube at L\p .
Screen Size. . e
Mounting Position. . . . . . . .

{Approx. }:

Requires External,

Lip.

Ulter® Terminal, . . . « o o o v . . .
Base . Smalt-Sheli Duodecal
BOTTOM VIEW
Pin 1 -Heater
Pin 2-Grid No.i

Pin 10 -Grid Ne.2
Pin 11 - Cathode

Max imum Ratings,
ULTOR® VOLTAGE
GRID-No. 2 VOLTALL.
GRID-No.1 VCLTAGY
Negative bias vaiue.
Positive bias value.
Positive peak valus

Design-Center Vaiues:

In the 214F8, grid No,3,

to collectiveiy as “ultar*. The
electrode, or the electrode in combinaticn
electrodes connected wht the tube o
highest de velrage for accelerating the
to its deflection.

it,

Phosphor tFor Curves, see front of this Section).

wricn has the ultor- function,
are connected '«,gf'mv #ithir the tube and are conveniently referred
wultor* in a cathode~ray tube is the
with one or more additional
to ahich
elect*ans in the beam prior

. . ac or dc volts

amp
6 uuf
5 et

Frosted Filterglass
No.4-—Sulfide Type
. White

Short

Magnetic

Magnetic

R (1
66°
50°

“si ng e—Fie]d h.Aagnet

. 22-5/16"
20-3/4" + 1/4"
19-23/32" + 1/8"
15-5/16" + 1/8"
18-3/8" x 13-15/16"
. . Any
Metal SheH Lip

n—b|5 {JETEC No.B5-57)

Pin 12 - Heater

Metal ~ Shell Lip—
Grid No.3,
Collector

18000 max. volts
500 max. volts
125 max. volts

0 max. volts
2 max. volts

and collector

is applied the

MAY 1, 1951 TUBE DEPARTMENT

TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




2IAP4
KINESCOPE

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds. . . . . . 410 max. volts
After equipment warm-up period . . . . . 180 max. volts
Heater positive with respect to cathode. . 180 max. volts

Typical Operation:
Ultor Voltage® . . . . . . . . 14000 16000 volts
Grid-No.2 Voltege. . . . . . . 300 300 volts
Grid-No.1 Voltage for Visual

Extinction of Undeflected

Focused Spot . . . . =33to~-77 -33to-77 volts

Focusing-Coil Current (l.)CSOb . 104 +6% 110 +6% - ma
Field Strength of Single-
Field lon-Trap Magnet . . . 45 50 gausses

lon-Trap Magnet Current

(DC, approx.)#. . . . . 90 - ma
Field Strength of Adjustable
Centering Magnet. . . . 0to8 0to8 gausses

Maximum Circuit Values:
Grid-No.1~Circuit Resistance . . . . . . . 1.5 max. megohms

* Brilliance and definition decrease with decreasing ultor voltage. In

general, the ultor voltage should not be less than 18000 valts,

For specimen focusing coil similar to JETEC Focusing Coil No.109
positioned with air gap toward kinescope screen .and center line of
air gapda inches from Reference Line (see Outline Drawing). The
indicated current is for condition with combined grid-No,1 bias volt—
age and video-signal voltage adjusted to produce a highlight bright—
ness of 30 foct-lambertsona 18-3/8" x 13-15/16" picture area sharply
focused at center of screen.

# for specimen ion-tirap magnet similar to JETEC lon~Trap Magnet No.1i11
tocated in optimum position and rotated to give maximum brightness.

00

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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21AP4
KINESCOPE

@<

OPERATING NOTES

X-Ray Warning. When operated at ultor voltages up to 16
kilovolts, the 21AP4 does not produce any harmful x-ray
radiation. However, because the rating of the tube permits
operation at voltages as high as 19.8 kilovoits (absolute
value), shielding of the 21AP4 for x-ray radiation may be
needed to protect against possible injury from prolonged
exposure at close range whenever the operating conditions
involve voltages in excess of 16 kilovolts,

Direction of the field of the ion-trap magnet should be
such that the north pole is adjacent to vacant pin position
No.8 and the south pole to pin No.2.

MAY 1, 1951 TUBE DEPARTMENT TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



21AP4

KINESCOPE

SCREEN WIDTH 18
MIN. VALUE 18"
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MAY 1, 1951 CE-7649A
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21AP4
KINESCOPE

pe———————— 22 Yg MAX.

A A P P —

20%g y

g

o
Y

92Ci -7649

3 34’,"; Y L 3/,:1
SR —«l
l\\ X \\
A - !
\\\\\

MAY 1, 1951 TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-76498



QD‘

,b\v-
2IAP4
KINESCOPE
WOTE }: WITH TUBE NECK INSERTED THROUGH FLARED END OF

REFERENCE-L INE GAUGE JETEC No. |10 {SHOWN AT FRONT OF
THIS SECTION) ANDWITH TUBE SEATED IN GAUGE, THE REFERENCE
LINE |S DETERMINED BY THE INTERSECTION OF THE PLANE CC'
OF THE GAUGE WITH THE GLASS FUNNEL.

MOTE 2: SOCKET FOR THISBASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AX1S AND
HAVING A DIAMETER OF 3-1/4",

NOTE 3¢ METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLTAGE.
ANY MATER!AL IN CONTACT WITH THE SHELL OR THE FACE MUST
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR
VOLTAGE.

NOTE 4: THE PLANE THROUGH THE TUBE AXIS AND VACANT PIN
POSITION No.6 MAY VARY FROM THE HORIZONTAL AXiS OF THE
GLASS FACE BY AN ANGULAR TOLERANCE (MEASURED ABOUT THE
TUBE AXI1S) OF t 10°.

KOTE 6: SUPPORT TUBE INLIP REGION ONLY AT CORNERS WITHIN
TH1S SPACE.

NOTE 6: LOCATION OF DEFLECTING YOKE AND FOCUSING DEVICE
MUST BE WITHIN THIS SPACE.

MAY 1, 1951

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE-7649C



21AP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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2IAP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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21EP4 \d
KINESCOPE

The 21EP4 is 1ike the 21EP4-A except that it has no exter—
nal conductive bulb coating.

BOTTOM VIEW
Pin 1-Heater Pin 12 - Heater
Pin 2-Grid No.l Cap-Ultor
Pin 10-Grid No.2 (Grid No.3,
Pin 11 - Cathode Collector)
JUNE 1, 1953 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



2IEP4-A
KINESCOPE

RECTANGULAR GLASS TYPE
MAGNET IC FOCUS MAGNET IC DEFLECTION

DATA
Generai:

Heater, for Unipotential Cathode:

Voltage + « v v o o o oo B3 o000 ac or dc volts
Current v o ¢« o« v o o v 0 006 4 0 0 e e a0 e amp
Direct interelectrode Capacitances:

Grid No.1 to Ail Other Electrodes . . + « » 6 puuf
Cathode to All Other Electrodes . . « « « 5 upf
External Conductive Coating to Ultor® . . . {ggg :‘a‘l)r(‘ ‘;ﬁ;
Faceplate, Cylindrical . . « « o o o s o o o Filterglass
Light Transmission (ApProx.) « o o o o o o o o o & » ,66%
phosphor (For Curves, see frontof this Section} . pa—Sulfide Type
Fluorescence and Phosphorescence . o « « o ¢ o o o White
persistence of Phosphorescence .« « « ¢ o« ¢ o+ Short
Focusing Method . « « v « « v o o 0 v 0 0 o e e Magnetic
Deflection Method « o o v o s o o o o v 0 0 o o o0 Magnetic
Deflection Angles {Approx.}:

Diagonale o o o ¢ o o 8 e w e e n e s s s e s e e 70°
HOrizontal v o o o o o o o o & o a0 s e e e e .. 650
Vertical o o v o s o o o o - (0
jon~Trap Gun . . Requires External, Single-Field Magnet
Tube Dimensions:

Ooverall Length . « & v ¢ ¢ o o
Greatest Diagonal . . « « o « ¢ &
Greatest Width . . . . .
Greatest Height « « o « « « o o &
Minimum Screen Dimensions:
Greatest Width « o ¢ ¢ v ¢ o o o o o 0 @ o 00 19-1/8"
Greatest Height « + v v ¢ ¢« v v 0 0 v a0 0 vt 13-7/8"
Diagonal. « « « « . 20-1/16"

e ... 23":3/8"
. 21-7/32" £3/16"
.. 20-174"-33/16"
. 15-9/16" +3/16"

Weight (Approx.} . . . e e s e e s e s e 29 1bs
MountingPosition..................‘.. Any
Cap . + « « o « » « Recessed Smal! Cavity (JETEC No. J1-21)
Bu]b..........,...............J170
Base . . . » . . Smali-Shell Duodecal 5-Pip (JETEC No.B5-57)
BOTTOM VIEW

Pin 1-Heater Cap ~Ultor

Pin 2-Grid No.l (Grid No.3,

Pin 10-Grid No.2 Collector)

Pin 11 - Cathode C - External

Pin 12 —Heater Conductive.

Coating

Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE + » « « + s o o « « « + » 18000 max. volts

® 1ne wultor* in a cathode-ray tube is the electrode to which is applied
the highest dc voltage for accelerating the electrons in the beam prior.
to its deflection, {n the 21E-types, the uitor function is performed by
grid NO.3. Since grid No.3 and collector are connected together within
he 21E-types, they are collectively referred to simply as wyltor® for
convenience in presenting data and curves.

JUNE 1, 1953 TUBE DEPARTMENT TENTAT IVE DATA
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KINESCOPE

GRID-N0.2 VOLTAGE + o « 4« v o v ¢« o o « « « 500 max. volts
GRID-No.1 VOLTAGE:
Negative bias value . . . . .
Positive bias value . . . . . .
Positive peak value . . .« . «
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . . . . 410 max. volts
After equipment warm—up period . . . 180 max. volts
Heater positive with respect to cathode 180 max. volts

PR 125 max. volts
S 0 max. volts
e e 2 max. . volts

Equipment Design Ranges:
For any ultor voltage (E.3) between 14000¥% and 18000 volts
and grid-No.2 voltage (E;,) between 200 and 500 volts
Grid—-No.1 Voltage for Visual

Extinction of Undeflected
Focused Spot . . . . . . . 11% to 25.7% of Ecp volts

Grid-No.2 Current . . . . . . .« -15 to +15 Mamp
=
Focusing=Coil Current (DC)°°. . "/171%%6 x104:] + 10% ma
Field Strength of Single-Field '
fon~Trap Magnet {Aporox.) . . 1’1;%%6 x 45 gausses
Field Strength of Adjustable
Centering Magnet . . . . . . 0to8 gausses
Examples of Use of Design Ranges:
For ultor voltage of 14000 16000 volts
and grid-No.2 voltage of joo 300 volts

Grid-No.1 Voltage for Visual
Extinction of Undeflected
Focused Spot . « . . . -33t0-77 -33to-77 volts

Focusing~Coil Current (DC}. 104 ¢ 10% 110 + 10% ma
lon-Trap Magnet
(Rated Strength). . . . . 45 50 gausses

Maximum Circuit Yalues:
Grid-No.1-Circuit Resistance . . .. . . 1.5 max. megohms

# Brilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 14000 voltis.

00 For specimen focusing coil similar to JETEC Focusing Coil N0.109)
positioned with air gap toward kinescope screen, and center line of
air gap 3 inches from Referénce Line (see Outline Drawing). The in-|
dicated current is for condition with combined grid-No.1 bias voltage
and video-signa) voltage adjusted to produce a highlight brightness of,
30 foot-lamberts on a 19-1/8" x 13-7/8* picture area sharply focused at|
center of screen.

For x-ray shielding considerations, see sheet XY-RAY
PRECAUTIONS FOR CATHODE-RAY TUBES at fromt of this Section

JUNE 1, 1953 TUBE DEPARTMENT TENTAT [VE DATA
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AVERAGE GRID-DRIVE CHARACTERISTICS

T T T T T e e g

E¢=63 VOLTS

ULTOR VOLTS=16000

GRID N2} BIASED TO CUTOFF OF

UNDEFLECTED FOCUSED SPOT

RASTER FOCUSED AT AVERAGE BRIGHTNESS

| BEEASERE

RASTER SIZE= 198" x13%g"
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SCREEN

SCREEN WIDTH 19} MIN. ———|

" oy
20%4°s Yo ————

EXTERNAL
CONDUCTIVE
COATING
(NOTE 4)

S REFERENCE
: i LINE

118"
P 1TigtYe

NSMALL-SHELL DUODECAL
. 5-PIN BASE (NOTE 3)
JETEC N2 BS-87

JUNE 1, 1953 TUBE DEPARTMENT CE-79034
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(
e s I/zut 3 "——"——"«792”*;'6"——

REFERENCE
LINE
(NOTE 2)

=

™~—— uLtor
RECESSED SMALL
CAVITY CAP
JETEC N2 J1-21
(NOTE 1)

92CL-7803
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NOTE 1: THE PLANE THROUGH THE TUBE AX!S AND VACANT PIN POSITION
No.6 MAY VARY FROM THE PLANE THROUGH THE TUBE AXIS AND BULB
TERMINAL BY ANGULAR TOLERANCE {MEASURED ABOUT THE TUBE AXIS)
OF + 30°. BULB TERMINAL IS ON SAME SIDE AS VACANT PiN
POSITION No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF REFER-|
ENCE~LINE GAUGE JETEC No.lI0 (SHOWN AT FRONT OF THIS SEC-
TION} AND WITH TUBE SEATED IN GAUGE, THE REFERENCE LINE IS
DETERMINED BY THE INTERSECTION OF THE PLANE CC' OF THE
GAUGE WITH THE GLASS FUNNEL.

NOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED:
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE FREELY.
BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL WITHIN A CIRCLE
CONCENTRIC WITH BULB AXIS AND HAVING A DIAMETER OF 2-3/4".

NOTE 4: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

JUNE 1, 1953 TUBE DEPARTMENT CE-7903C

RADIO TON OF AMERICA, NEW JERSEY




21EP4-A
AVERAGE GRID-DRIVE CHARACTERISTICS

TEFFFEFRFFF L AR

E¢=6.3 VOLTS

ULTOR VOLTS = 14000 TO 8000

GRID NeI BIASED TO CUTOFF OF
UNDEFLECTED FOCUSED SPOT

20
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VIDEO SIGNAL VOLTS FROM SPOT CUTOFF
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RECTANGULAR GLASS TYPE
LOW-VOLTAGE FOCUS MAGNETIC DEFLECTION

DATA

General:

Heater, for Unipotential Cathode:
Voltage.........6.3......acordcvolts
Current v o ¢« o o s« oo 0.6 o o 0o v s oo 0o am
Direct Interelectrode Capacitances:

Grid No.1 to A1l Other Electrodes . . « « 6 puf
Cathode to All Other Electrodes . « « + & 5 puf
External Conductive Coating to Ultor® . . ;(5)8 ;ﬁﬁ. m;

Faceplate, Cylindrical « « ¢« o o o ¢ v ¢ ¢ o Filterglass

Light Transmission (Approx.) « « o « ¢ o ¢ o o o o o 66%
Phosphor (For Curves, see front of this Section) . P4—Sulfide Type
Fluorescence and Phosphorescence . + « « s + o« o « White

Persistence of Phosphorescence . e e« s s Short
Focusing Method « « « « « ¢ v o « & .+ Electrostatic
Deflection Method « « & ¢ « « « & & e 4+ s« + Magnetic
Deflection Angles (Approx.}:

Diagonal......................70°
HOFIZONTAT o o o « o o o o o o o o o s s o s o s o 689
VErtical v o o « o o o o s o o o s o s o o e e e B5O°
fon-Trap Gun . . . . Requires External, Single-Field Magnet

Tube Dimensions:

Overall Length .
Greatest Diagonal
Greatest Width .
Greatest Height .

... 23" i 3/8"
21-7/32" ¢ 3/16"

20-1/4" + 3/16"
15-9/16" + 3/16"

s e e
« s e
PO
. e e =
« o 2 0=

. “ .
. . .
. ..
. ..

Minimum Screen Dimensions:

Greatest Width o o o o o o o o o o o o ¢ « o « o« 19-1/8"
Greatest Height v ¢« o v ¢ o ¢ ¢ 0 o 6o o ¢ o o o 13-7/8"
Diagonal & ¢ v ¢ ¢ v v v 0 n et e e e e e 20-1/16"
Weight (Approx.} « v o v o v s v d o v o 0 v 0 o 31 1bs
Mounting Position « « o o o ¢ o 6 o s s 0 0 w000 oae Any
Cap « « « « « « « + o« Recessed Small Cavity {JETEC No.J1-21)
BUTD v o o o ¢ o o o s e v o o s o u oo w e s e s o J170
Base . . ... Small-Shell Duodecal 6-Pin (JETEC No.B6-63)

BOTTOM VIEW

Pin 1~ Heater Cap-Ultor
Pin 2-Grid No.1 {Grid No.3,
Pin 6~Grid No.4 Grid No.5,
Pin 10-Grid No.2 Collector)
Pin 11 - Cathode C - External
Pin 12 - Heater Conductive

Coating

Max imum Ratings, Design-Center Values:
ULTOR® VOLTAGE + + « « + ¢ « o« « o « o« » 18000 max, volts

.: See next page.

AUG. 1, 1953 UBE DEPARTMENT TENTAT IVE DATA 1
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KINESCOPE .
GRID-No.4 VOLTAGE:
Positive value . o « « v o « &+ » « « « «» 1000 max. volts
Negative value* . . . v v v v v o v o 500 max. volts
GRID-N0.2 VOLTAGE . & v v ¢ v o ¢ ¢ o o & 500 max. volts
GR1D-No.1 VOLTAGE:
Negative bias value . « v « v ¢ o ¢ o & 125 max, volts
Positive bias value « « v o v ¢« & v o & 0 max. volts
Positive peak value . ¢ « ¢« « « o « o« &« 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds . 410 max. volts
After equipment warm—up period . . « « 180 max. volts
Heater positive with respect to cathode 180 max. volts

Equipment Design Ranges:
For any ultor voltage (Ecs) between 14000¥% and 18000 volts
and grid-No.2 voltage (E;,) between 200 and 500 volts

Grid-No.4 Voltage for Focus
with Ultor Current
of 100 wamp .+ « + . o o . -0.4% to +2.2% of Ecg  volts
Grid-No.1 Voltage for
Visual Extinction of
Undeflected Focused Spot . 11% to 25.7% of E¢p volts
Grid-No.4 Current . . . . . . -25t0+25 pamp
Grid-No.2 Current . . . . . . -15to +15 pamp
Field Strengh of Single- :
Field ton~Trap Magnet

(ADProXs) o o ¢ v o o o s 15880 x 45 gausses
Field Strength of Adjustable
Centering Magnet 0to8 gausses
Examples of Use of Design Ranges:
For ultor voltage of 14000 16000 volts
and grid-No.2 voltage of 300 300 volts

Grid-No.4 Voltage for Focus
with Ultor Current
of 100 wamp .+ « .« . =55 to +300 -65 to +350 volts
Grid-No.1 Voltage for
Visual Extinction of Un—
deflected Focus Spot . -33 to 77 -3310-77 volts
lon-Trap Magnet ’
(Rated Strength) . . . . 45 50 gausses

Maximum Circuit Values:
Grid-No,1-Circuit Resistance « « « « « 1.5 max, megohms

® The *ultor® in a cathode—ray tube is the etectrode to whith is applied
the highest dc voltage for accelerating the electrons in the beam prior
to its deflection. f{n the 21FPu-A, the ultor function is performed by
grid No.,5, Since grid Ko.5, grid No.3, and collector are connected to—f
gether within the 21FPu—A, they are collectively referred to simply as|
*ultor® for convenience in presenting data and curves.

AUG. 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 1
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KINESCOPE

™ This value has been specified to take care of the condition where an ac
voltage is provided for dynamic focusing.

# Brilliance and definition decrease with decreasing ultor voltage. In
general, the ultor voltage should not be less than 14000 volts,

For x-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section.

AG. 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 2
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EXTERNAL
CONDUCTIVE
COATING
(NOTE 4)

REFERENCE
LINE

”

118
2
= 1%81%¢

K—SMALL-SHELL DUODECAL.
[ 6-PIN BASE (NOTE 3)
JETEC N2 B6-63
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23" % "

Ill ” ! I ” ”
15y s 3, 7V +% g —=

REFERENCE
LINE
(NOTE 2)

=7

™~—— uLror
RECESSED SMALL
CAVITY CAP
JETEC N2 J1-2i
(NOTE 1)

92CL-7044
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NOTE t: THE PLANE THROUGH THE TUBE AXIS AND PIN No.6 MAY
VARY FROM THE PLANE THROUGH THE TUBE AX1S AND BULB
TERMINAL BY ANGULAR TOLERANCE (MEASURED ABOUT THE TUBE
AXIS) OF + 30°. BULB TERMINAL IS ON SAME SIDE AS PIN
No.6.

NOTE 2: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JETEC No. |10 (SHOWN AT FRONT OF
TH1S SECTION) AND W!TH TUBE SEATED IN GAUGE, THE REFER-
ENCE LINE IS DETERMINED BY THE INTERSECTION OF THE
PLANE CC' OF THE GAUGE WITH THE GLASS FUNNEL.

MOTE 3: SOCKET FOR THIS BASE SHOULD NOT BE RIGIDLY MOUNTED:
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WiLL FALL
WITHIN A CIRCLE CONCENTRIC WITH BULB AXIS AND HAVING A
DIAMETER OF 2-3/4".

NOTE %: EXTERNAL CONDUCTIVE COATING MUST BE GROUNDED.

AUG.1, 1953 TUBE DEPARTMENT
RADIQ CORPORATION OF AMERICA, HARRISON, NEW JERSEY

CE~7944C
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AVERAGE GRID~DRIVE CHARACTERISTICS
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Ef=6.3 VOLTS

ULTOR VOLTS=z18000

GRID-N24 VOLTS ADJUSTED TO GIVE FOCUS
AT AVERAGE RASTER BRIGHTNESS

GRID-N2| BIASED TO CUTOFF OF
UNDEFLECTED FOCUSED SPOT
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Maximum Overall length . . . . . . . . .. e o . . 22-5/8"

Greatest Diagonal. . . . . . . . . . ... 20-3/4" ¢ 1/4"

Greatest Width . . . . . . . ... ... 19-23/32" + 1/8"

Greatest Height. . . . . . . . . . . .. 15-5/16" ¢+ 1/8"
Screen Dimensions:

Greatest Width . . . . . . . . . . ... 18-3/8"

Greatest Height. . . . . . . . .« .. . . o . 4"

Diagonal . . . + v v v v b e e e e e ... 19-3/8"
Meight(Approx.)...................181bs
Mounting Position. . . . & v ¢ v b o v o n e e e e e e Any
Jitor® Terminal. . . . v . . ¢ v v v 0 o0 . Metal-Shell Lip
Base . . . . . . Small-Shell Duodecal 6-Pin (JETEC No.B6-63)

BOTTOM VIEW

Pin 1-Heater O Pin 12 —Heater

Pin 2-Grid No.1 Meta]-ghe]l Lip—

H el rid No.3,
an 6 Grfd No.4 A 5 Grid No.5.
Pin 10-Grid No.2 XA Collector
Pin 11 - Cathode OME)]

KINESCOPE
RECTANGULAR METAL-SHELL TYPE
LOW-VOLTAGE FOCUS MAGNET IC DEFLECTION
DATA

General:
Heater, for Unipotential Cathode:

Vol tage. oo . B3 L. ac or dc volts

Current. . . . . . . .. 0.6 . . . i amp
Direct Interelectrode Capacitances:

Grid No.1 to All Other Electrodes. . . . . . 6 upf

Cathode to All Other Electrodes. . . . . . . 5 uuf
Faceplate, Spherical . . . . . . . . . . Frosted Filterglass

Light Transmission (Approx.) . . « « « « v« & v+ o
Phosphor (For Curves, see front of this Section) . . PA—Sulfide Type

Fluorescence . .+ + ¢« v v v v v v v s v v v e e White

Phosphorescence. . . . . . e e e e e e e e e e white

Persistence. . . + v ¢« v v v v v v v w e e e e Short

Focusing Method. . . « « . . v .« o o o W Electrostatic
Deflection Method. . . . . . . . . . . . o v o o .. Magnetic
Deflection Angles (Approx.):

Diagonal . . . . « . . . . .. . e e e e e e e 700

HorTzontal o v v v v v v e e e e e e e e e e e e 66°

Vertical v v v v v i e e e e e e e e e e e e e e e e 500

lon-Trap Gun . . . . Requires External, Single—Field Magnet
Tube Dimensions:

L‘lxilun Ratings, Design-Center Values:
ULTOR® VOLTAGE . . . . v v v v o « & « . . 16000 max. volts

In the 21MP4, grid No.5 which has the ultor function, grid No.3, and
collector are connected together within the tube and are conveniently
referred tocollectively as *ultor.” The "ultor® inacathode-ray tube
is the electrode, or the electrode in combination with one or more ad-
ditional electrodes connected within the tube to it, to which isapplied
the highest dc voltage foraccelerating the electrons in the beam prior

to its deflection.
MAY 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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GRID-No.4 VOLTAGE:

Positive value . « « v v+« v v 4 s . s 1000 max. volts

Negative value*. . . . . . . .. e 500 max. volts
GRID-No.2 VOLTAGE. . + « « « + « v v . 500 max. volts
GRID-No.1 VOLTAGE:

Negative bias value. . . . « . « . o . . 125 max. volts

Positive bias value. . . . . .« . .. 0 max. volts

Positive peak value. + v « « v v v & o 2 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm—up period

not exceeding 15 seconds. . . . . 410 max. volts|
After equipment warm-up period . . . 180 max. volts|
Heater positive with respect to cathode. 180 max. voltsl

Equipment Design Ranges:

For any ultor voltage (Ey} between 14000% and 16000 volts
and grid-No.2 voltege (Ec,) between 150 and 500 volts

Grid-No.4 Voltage for Focus
with Ultor Current of
100 wamp o o v o v v e e e -0.4% to +2.2% of Ey volts
Grid-No.1 Voltage for Visual
Extinction of Undeflected

Focused Spot « . . . . . . 11% to 25.7% of Ecp volts
Grid-No.4 Current. . . . . . . -25 to +25 2amp)
Grid-No.2 Current, . . . « . . -15 to +15 wamp
Field Strength of Single-Field f

lon-Trap Magnet {Approx.}. . VT—LL x 45 gausses
Field Strength of Adjustable 4000

Centering Magnet . . . . . . 0 to8 gausses
Examples of Use of Design Ranges:

For ultor voltage of « . . . 14000 16000 voltr

and grid-No. 2 voltage of. . 300 300 volts

Grid-No.4 Voltage for Focus
with Ultor Current of

100 wamp -« v ... .. - ~55 to +300 —65 to +350 volts
Grid-No.1 Voltagef ..... . =33t0-77 -33 to-77 volts
lon-Trap Magnet

{Rated Strength) . . . . . . 45 50 gausse

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . . 1.5 max. megohmg

* This value nas been specified to take care of the condition where an
ac voltage is provided for dynamic focusing.

# Brilliance and definition decrease with decreasing ultor voltage. In|
general, the ultor voltage should not be less than 14000 volts.

t+ For visual extinction of undeflected focused spot.

For x-ray shielding considerations, see sheet
X—RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section
MAY 1, 1952 TENTATIVE DATA
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2IMP4
AVERAGE GRID-DRIVE CHARACTERISTICS
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SCREEN
HEIGHT

1a”

VALUE

SCREEN WIDTH 183
”
MIN, VALUE 18 /g

19235, s 4"
GRID N23
GRID N#5
COLLECTOR o
LIP-TERMINAL 43 {
e X
139
g%
~—
METAL
13" SHELL
Y (NOTE 3)
204"
REFEREN! "
6.4 EFERENCE 203
MAX, (NOTE 1) +%g
exteRnAL”
INSULAT ING ! ¥,
COATING [R5
Tk
SMALL-SHELL DUODECAL ~
6-PIN_BASE (NOTE 224)
JETEC NeB6-63
\ 1952 CE-7646R1A
MAY 1, 195 TUBE DEPARTMENT 646

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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2255 Max.
24 %
203’
L aynsyg
N "%
15 %
7y
5 3 .
== )L(‘— e+ %6~ Yie 3’.;,)».
2
i
92CL-7646RI
FOR NOTES, SEE NEXT PAGE
MAY 1, 1952 CE-7646R18B
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NOTE It WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE~L INE GAUGE JETEC No. |10 (SHOWN AT FRONT OF
THIS SECTION) AND WiTH TUBE SEATED IN GAUGE, THE REFER-
ENCE LINE | SDETERMINED BY THE INTERSECTION OF THE PLANE
CC' OF THE GAUGE WiTH THE GLASS FUNNEL.

NOTE 2: SOCKET FOR TH!S BASE SHOULD NOT BERIGIDLY MOUNTED;
IT SHOULD HAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM C!{RCUMFERENCE OF BASE SHELL WiLL FALL
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AX1S AND
HAVING A DIAMETER OF 3~1/4".

ROTE 3: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLT-
AGE. ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE
MUST BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED
ULTOR VOLTAGE.

WOTE %: THE PLANE THROUGH THE TUBE AXIS AND PIN NO.6 MAY
VARY FROM THE HORIZONTAL AXiS OF THE GLASS FACE BY AN
ANGULAR TOLERANCE [(MEASURED ABOUT THE TUBE AXIS)
OoF + 10°,

NOTE 5: SUPPORT TUBE IN LIP REG!ON ONLY AT CORNERS WITHIN
THIS SPACE.

CE-7646kR1
MAY 1, 1952 TUBE DEPARTMENT E
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE GRID-DRIVE CHARACTERISTICS
JEENERNENREEENEEESENEERENEEAEENEEE|
[TE¢=6.3 VOLTS
[T ULTOR (GRIDS-N23 & N25 AND
H COLLECTOR) VOLTS= 14000 TO 16000
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27MP4
KINESCOPE
RECTANGULAR METAL-SHELL TYPE METAL-BACKED SCREEN
MAGNET IC_FOCUS MAGNET IC DEFLECTION
DATA

|General:

Heater, for Unipotential Cathode:
Voltage « « o o ¢ v o o0 6.3 4 00 v W ac or dc volts
Current &« o « v « o oo s 0.6 v o o 4o o o ¢« o o o« . amp

Direct Interelectrode Capacitances (Approx.):
Grid No.1 to A1l Other Electrodes . « « +» « « 6 uf
Cathode to A1l Other Electrodes . . « » « « «» 5 et

Faceplate, Spherical . . ... ... . Frosted Filterglass
Light Transmission (Approx.) « « « v o o v v o ¢ o o 6%

Phosphor (For curves, see front of this Section) . . P4—-Su]f|de Type

FIUOTESCENCE o v « o o o o o s s o o o o v o o « o White
Phosphorescence s e s e e e e e e s e e . White
Persistence . W e s e s e s e s e e e Short
Focusing Method . . W v e e s s s s o Magnetic
Deflection Method e e e s e e e s e s Magnetic

Deflection Angles
Diagonal . . . ..............90o
Horizontal . . . . T - <
VErtical v v v v o o s o o s o 0 o s s e o s e e . 69
lon-Trap Gun . . . . Requires External, Single-Field Magnet
Tube Dimensions:
Maximum Overall Length
Greatest Diagonal . . .
Greatest Width . . . .
Greatest Height . . . .
Screen Dimensions {Minimum):
Greatest Width . . . .

A;;pl:o

Xa

. e e . 22-3/16"
. 26-7/8"%1/4"

. 25-1/4" +3/16"
19-15/16" +3/16"

23-7/16"

Greatest Height « o ¢ « o v o o s o o o o o+ » o 18-1/8"

Diagonal v« o 4 e s 4 6 e s e 0w e e e s 25-1/16"
Weight [APProX.) « o o o o o 4 o 0 o s o s o o o o 30 1bs
Mounting Position . . 1%
Ultor® Terminal . . . .« . Metal-Shell Lip
Base .« .« .+ . Smali-Sheil Duodecal 5-Pin {JETEC No.B5-57)

BOTTOM VIEW

Pin 1-Heater Metal-~Shell

Pin 2-Grid No.1 Lip—

Pin 10-Grid No.2 d ® Ultor

Pin 11 - Cathode AP0 {Grid No.3,

Pin 12 - Heater O E] Collector)

GRID~DRIVE* SERVICE

Unless otherwise specified, voltage values are positive
with respect to cathode

Maximum Ratings, Design-Center Values:
ULTOR® VOLTAGE + + » o + « « o « « « « » 18000 max. volts

..‘: See next page.

AUG. 1, 1953 TUSE DEPARTMENT TENTATIVE DATA 1

RADIO C OF AMERICA, NEW JERSEY
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27MP4
KINESCOPE

GRID-Nos2 VOLTAGE « v+ +» « v v « v o v 4 o+ « 500 max. volts
GRID-No.1 VOLTAGE:
Negative bias value . . . . . . .
Positive bias value . « . . . . .
Positive peak value « « + ¢« « « &
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period
not exceeding 15 seconds . . 410 max. volts
After equipment warm-up period . . . . 180 max. volts
Heater positive with respect to cathode 180 max. volts

e s o 125 max. volts
PR 0 max. volts
. 2 max, volts

Equipment Design Ranges:

With any ultor voltage (Ecgyh) between 16000* and 18000 volts
and grid-No.2 voltage (Ecok) between 200 and 500 volts

Grid-No.1 Voltage for
Visual Extinction of
Focused Raster . . . . . 12.3% to 24.3% of Ecpk volts
Grid-No.1 Video Drive
from Raster Cutoff
{Black Level}:
White-level value
{Peak positive) 12.3% to 24.3% of Ecok volts

Grid-No.2 Current . . . . . . -15 to +15 pamp
E

Focusing~Coil Current (DC)©O. [,\/ GCOOkO X 110]: 10% ma
Field Strength of Single-Field Ec3k

lon-Trap Magnet (Approx.) . 1{%% x 50 gausses
Field Strength of Adjustable

Centering Magnet . . . . . 0 to8 gausses
Examples of Use of Design Ranges:

With ultor voltage (Ec3k) of 16000 16000 volts
and grid-No. voltage (E; ;) of 309 400 volts

Grid-No.1 Voltage for
Visual Extinction of
Focused Raster . . . .. -37to-73 -49 to-97 volts
Grid—No.1 Video Drive
from Raster Cutoff
(Black Level):
White-level value

(Peak positive) 37to73 49 to 97 volts]
Focusing~Coil Current (DC), . 110 & 10% 110 + 10% my
lon-Trap Magnet .

(Rated Strength) 50 50 gausses

4 Grid drive is the operatin% condition in which the video signal varies
the grid—No.1 potential with respect to cathode,

®,%,00; See next page,

AUG. 1, 1953

TUBE DEPARTMENT TENTATIVE DATA 1
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27MP4
KINESCOPE

S
%
4

Maximum Circuit Values:

CATHODE-DRIVE®™ SERVICE

with respect to grid No.1

Maximum Ratings, Design-Center Values:
ULTOR®=TO-GRID-No.1 VOLTAGE . . + . . . . 18000 max.
GR|D-No.2-TO-GRID-No.1 VOLTAGE . « « « « & 625 max.
GRID-No,2-TO~CATHODE VOLTAGE « » « ¢ ¢ « & 500 max.
CATHODE-TO~GR1D-No.1 VOLTAGE:

Positive bias value « « o « o ¢ o o « 4 125 max.
Negative bias value .+ « o « ¢ ¢« ¢ 4 o 0 max.
Negative peak value .+ « & ¢ ¢ o « ¢ o s 2 max.

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode:
During equipment warm-up period

not exceeding 15 seconds . . . 410 max.
After equipment warm-up period . « « « 180 max.
Heater positive with respect to cathode. 180 max.

Equipment Design Ranges:
With any ultor-to—-grid-No.1 voltage (Ecgg1) between
16000* and 18000
and grid-No.2-to-grid~No.1 voltage (Eczgz) between
220 and 620
Cathode-to-Grid-No.1 Voltage
for Visual Extinction
of Focused Raster . . . . 11% to 19.7% of Ecogy
Cathode~to~Grid-No.1 Video
Drive from Raster Cutoff
(Black Level):
White-level value
{Peak negative) 11% to 19.7% of EcZgl
Grid-No.2 Current « « ove v o -15to +15

c3g1
Focusing-Coil Current (DC)©° . [ 16%%0 x 119] + 10%

venience in presenting data and curves.

ultor-to~grid-No.1 voltage. In general, the ultor vo
to-grid-No.1 voltage should not be less than 16000 volts.

00. see next page.

Grid-No.1-Circuit Resistance « + + « « + » 1.5 max, megohms

Unless otherwise specified, voltage values are positive

® The "ultor" in a cathode-ray tube is the electrode to which is applied
the highest dc voltage for accelerating the electrons in the beam prior]
to its deflection. _tn the 27MPU, the ultor function is performed by
grid No.3., Since grid No.3 and collector are connected to ether within
the 27MP4, they are collectively referred to simply as *ultor® for con-|

- Cathode drive is the operating condition in which the video signal
varies the cathode potential with respect to grid No.l and the other
electrodes.

Brilliance and definition decrease with decreasingtu1tor ng:ta%i gr
age or the ultor—

volts
volts
volts
volts

volts
volts

volts
volts
volts

volts

volts

volts

volts
pamp

ma

AUG. 1, 1953 TUBE DEPARTMENT TENTATIVE DATA 2

RADIO C( OF AMERICA, NEW JERSEY




27TMP4
KINESCOPE

Field Strength of Single-Field

E
lon-Trap Magnet (Approx.) . . €391 50 ausses
p Mag pprox.) 18%%6 9
Field Strength of Adjustable
Centering Magnet . . . . .. 0 to8 gausses

Examples of Use of Design Ranges:
With ultor-to-grid-No.1

voltage (Ec3g1} of 16000 16000 volts
and grid-No.2-to~-grid-No.1
voltage (Eczgz) of 300 400 ‘volts

Cathode-to-Grid-No.1 Voltage
for Visual Extinction
of Focused Raster . . . . . 331059 44 to 79 volts
Cathode-to-Grid-No.1 Video
Drive from Raster Cutoff
(Black Level):
White-level value
(Peak negative) -33to-59 -44 to-79 volts
Focusing~Coil Current (DC) . . 110 ¢ 10% 110 + 10% ma
lon-Trap Magnet {Rated Strength) 50 50 gausses|

Maximum Circuit Values:
Grid-No.1-Circuit Resistance . . . . . . 1.5 max. megohms|

00 For specimen focusing coil similar to JETEC Focusing Coil No.10%
positioned with air gap toward kinescope screen and centér line of air
gap 3 inches from Reference Line (see Dimensional Outline), The in-]
icated current is for condition with combined bias voltage and video|
signal voltage adjusted to produce a hightight brightness of 30 foot-]
l?mberts on & 23-7/16" x 18-1/8" picture area sharply focused at center|
of screen.

For x-ray shielding considerations, see sheet
X-RAY PRECAUTIONS FOR CATHODE-RAY TUBES
at front of this Section.

AUG.1, 1953 DEPARTMENT TENTATIVE DATA 2

TUBE
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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27MP4

S,

KINESCOPE

Shape of Neck—Funnel Section with Indication of Recom—

mended Approximate Inside Contour of Yoke Based on

Dimensions of Reference-Line Gauge (JETEC No.116)
Shown at Front of this Section.

METAL SHELL

LINE

WALL THI"CKNE.SS

4507 MAX,

—/

DEFLECTION FIELD CAN
EXTEND UP TO THIS PLANE
FOR MAXIMUM SENSITIVITY

EFFECTIVE CENTER
OF DEFLECTION

PATH OF BEAM
APPROX.

BEAM, DIAMETER
100" APPROX.

92CS-7908

AUG. 1, 1953

TUBE DEPARTMENT

CE-7908

RADIO

OF AMERICA,

, NEW JERSEY



27MP4
KINESCOPE

v SE
o“' (NoTE 7)
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\
CREEN
HEIGHT —
et}
8%
R— MIN.
I“
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9o R sl . I
| H
—‘ .,
SEE SEE
(NOTE 1) NoTe 2)
SCREEN ’WIDTH
23 %o MIN.
s
L EIAE LN
GRID N23 -
COLLECTOR 260"— ¥
LIP- TERMINAL
] x—r .
125,
-l
no%z
METAL £
12l” SHELL, 9%
(NOTE 5) 2
3¢ e
- 7.527 REFERENCE
MAX "— LINE
- _Z(NOTE 3)
B
2%,
-5?55:-?&3 743 { max,
COATING
- 7 e "
[+ %0 * %6
N
\(SMALL - SHELL DUODECAL
$-PIN BASE (NOTE 486)
JETEC NeBS-57
CE-7924A
TUBE DEPARTMENT

AUG. 1, 1953
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KINESCOPE
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27TMP4
KINESCOPE

NOTE |t APPROXIMATE BOUNDARY OF SPHERICAL SURFACE HAVING
40" RADIUS. OUTSIDE TH!S BOUNDARY, THE CURVATURE OF THE
SURFACE 1S BLENDED INTO THE RIM. (SEE NOTE 2).

MOTE 2: FACEPLATE SHAPE AT PERIMETER OF SCREEN CONFORMS
TO SURFACE OF SPHERE HAVING 50" RADIUS.

NOTE 3: WITH TUBE NECK INSERTED THROUGH FLARED END OF
REFERENCE-LINE GAUGE JETEC No. 16 (SHOWN AT FRONT OF
THIS SECTION) AND WITH TUBE SEATED !N GAUGE, THE REFER=-
ENCE LINE IS DETERMINED BY THE !NTERSECTION OF THE
PLANE CC' OF THE GAUGE WITH THE GLASS FUNNEL.

NOTE ¥: SOCKET FORTHIS BASE SHOULD NOT BE RIGIDLY MOUNTED;
IT SHOULD MAVE FLEXIBLE LEADS AND BE ALLOWED TO MOVE
FREELY. BOTTOM CIRCUMFERENCE OF BASE SHELL WILL FALL
WITHIN A CIRCLE CONCENTRIC WITH METAL-SHELL AX!S AND
HAVING A DIAMETER OF 3-1/4".

NOTE 5: METAL SHELL AND GLASS FACE OPERATE AT HIGH VOLTAGE.
ANY MATERIAL IN CONTACT WITH THE SHELL OR THE FACE MUST
BE INSULATED TO WITHSTAND THE MAXIMUM APPLIED ULTOR
VOLTAGE.

NOTE 6: THE PLANE THROUGH THE TUBE AX|S AND VACANT PIN
POSITION No.6 MAY VARY FROM THE HORIZONTAL AXIS OF THE
GLASS FACE BY AN ANGULAR TOLERANCE {MEASURED ABOUT THE
TUBE AXIS) OF ¢ 10°.

MOTE 7: SUPPORT TUBE IN LIP REGION ONLY AT CORNERS WITH~
IN THIS SPACE.

AUG. 1, 1953 TUBE DEPARTMENT CE~7924
RADIO C! OF AMERICA,

NEW JERSEY




27MP4
AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE
E£=6.3 VOLTS
ULTOR-TO-GRID-N&I VOLTS=
18000 TO 18000
CATHODE BIASED POSITIVE WITH
RESPECT TO GRID N&I TO GIVE
FOCUSED RASTER CUTOFF

GRID-DRIVE SERVICE
Ef=6.3 VOLTS
ULTOR VOLTS=16000 TO 18000
GRID N2| BIASED NEGATIVE WITH
RESPECT TO CATHODE TO GIVE
FOCUSED RASTER CUTOFF

UL EERET TYRUREROwE

TRITEANENE TRV ETTT

ULTOR MILLIAMPERES
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

MAR.25,1953 TUBE DEPARTMENT 92CM-790!
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27TMP4
AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE
Ef=6.3 VOLTS
ULTOR-TO-GRID-N®I VOLTS=

16000
CATHODE BIASED POSITIVE WITH

RESPECT TOGRID N2I TO GIVE

FOCUSED RASTER CUTOFF
RASTER FOCUSED AT AVERAGE

BRIGHTNESS
RASTER SIZE=23 g X 1814

GRID-DRIVE SERVICE

Ef=6.3VOLTS

ULTOR VOLTS =16000

GRID N2I BIASED NEGATIVE WITH
RESPECT TO CATHODE TO GIVE
FOCUSED RASTER CUTOFF
RASTER FOCUSED AT AVERAGE

BRIGHTNESS :

RASTER SIZE=23 K¢’ x I8 g’

|
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HIGHLIGHT BRIGHTNESS—FOOT-LAMBERTS

20
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VIDEO SIGNAL VOLTS FROM RASTER CUTOFF

MAR. 26,1953

TUBE DEPARTMENT

92CM-7900

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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AVERAGE DRIVE CHARACTERISTICS

CATHODE-DRIVE SERVICE GRID-DRIiVE. SERVICE
Ef=6.3VOLTS Ef=6.3 VOLTS
ULTOR-TO-GRID-N2| VOLTS=16000 ULTOR VOLTS =16000
GRID-N22-TO-GRID-N2I VOLTS  GRID-N22-TO-CATHODE VOLTS

=300 =300
CATHODE BIASED POSITIVE WITH GRID N2l BIASED NEGATIVE WITH
RESPECT TO GRID N2I TO GIVE RESPECT TO CATHODE TO GIVE

FOCUSED RASTER CUTOFF FOCUSED RASTER CUTOFF
LRASTER FOCUSED AT AVERAGE RASTER FOCUSED AT AVERAGE
] BRIGHTNESS BRIGHTNESS
RASTER SIZE: 23 7/|6” x 18 l/e" RASTER SIZE:23%¢ x 185"

e
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MAR, 30, 1953 TUBE DEPARTMENT 92CM-7902
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902-A
HIGH-VACUUM CATHODE-RAY TUBE

u{:ersedes Type Qoz

General !

Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6. 3 +10% . . . .ac or dc voits
Current, . . . . .. .. 0.6 . . ... .. . amp.

Direct Interelectrode Capacitances lApprox ):
Grid No.1 to All Other Electrodes. 7.5
DJ1 to AI1 Other Electrodes, . . . . . . 8.5

ppf

DJg to A1) Other Electrodes. . . . 6.0 ..

Phosphor (For Curves, see front of thls Sectlon) .
Fluorescence . . . . . . . e e e e e e e e e e e
Persistence, . . . . . . . . .. oo . . Medium|’

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

Deflection Method. . . . . . . . . . . .. .. Electrostatic

Overalt Length . . . . . . . .. ... ... 7-7/16" + 3/16"

Greatest Diameter of Bulb, . . . . . .. ... 7. 2"+ 1/16"

Minimum Useful Screen Diameter , . . . . . . . . . .. 1-3/4")

Mounting Position. . . . . . 4 v v v v o v e e s Any

Base . . . . . ... .0 . . Medium Sheil Octal 8-Pin
Basing Designation for BOTTOM VIEW © o v v e e e s 8Ch
Pin 1-Grid No,2, Pin 3- Anode No.1

Anode No.?2, © Pin 4—D?flecting
Deflectin Electr.DJq
Electrode%Jz, e ‘@ Pin 5-Grid No.,1
Deflecting i Pin 6~ Deflecting®
Electrode DJ3 e\“/o Electr.DJs
Pin 2~ Heater, OMO); Pin 7~ Heater
Cathode KEY Pin 8~ No Connec—~

tion

DJ, and DJ, are nearer the screen
DJg and DJ4 are nearer the base

With DJ| positive with respect to DJ2, the spet is de~
flected toward pin 3. With DJ3 positive with respect to
DJ4, the spot is deflected toward p|n |8

The angle between the trace produced by 0J3 and DJ4 and
its intersection with the plane thrdugh the tube axis and
pin | does not exceed (09, .

The angle between the trace produced by DJz and DJ, and
the trace. produced by DJ| and DJjp is 900 t 40,

Maximum Ratings, Absolute Values:
ANODE-No.2 & GRID No.2 VOLTAGE. . . . . . 660 max. volts

ANODE-No.1 VOLTAGE. . . . . . « . v v o 330 max. volts
GRID-No.1 (CONTROL ELECTRODE} VOLTAGE:
Negative Value. . « o v v v v v 4 o v 125 max. volts
Positive Value, + v « v v v v v v o v . 0 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND
DEFLECTING ELECTRODE DJy OR DJg 385 max. volts

JULY 1, 1945 RCA VICTOR DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW [ERSEY



902-A :
HIGH-VACUUM CATHODE-RAY TUBE

{continued from preceding page}
Typical Operation:

Anode No.2 & Grid No.2 Voltage® - - 400 600
Anode No.1 Voltage for Focus
at 75% of Grid-No.l Volt- .
age for Cutoff ® . . 100 150 . . . . voits

Grid-No.1 Volt. for Visual Cutoff#., —40 ~60 . . .. volts
Max. Anode-No.l Current ’
Range4 Between -50 and +10 pamp,
Deflection Sensitivity: -

DdgandDJ2 . . . . . .. .. .0.273 0.183 , . . mm/v dc

Ddzand DJg . . . . . ... ..0.326 0.217 . .. mm/v dc
Deflection Factor:**

DdgandDJ2 . . . .. .. ... 93 139 , . . v dc/in,

DJzandDdg . . . ... .. .. 78 117 . . . v dc/in.

. . . . VvOits

X Brilliance and definition decrease with decreasing anode-No.2 voltage,
in general, anode-No.2 voltage should not be less than 400 volts.

® |ndividual tubes may require between +20% and —35% of the values shown
with grid-No.1 voltages between zero and cutoff.

# visua) extinction of stationary focused spot. Supply should be adjust—
able to + 50% of these values,

See curve for average values.
Individual tubes may vary from these values by  20%.

IS

gpot Position:

The undeflected focused spot will fall within a {0-~-mm square
centered at the geometric center of the tube face and having
one side parallel to the trace produced by DJ| and DJ2. Suit-|
able test conditions are: anode~No.2 voltage, 600 volts;
anode-No. | voltage, adjusted for focus; deflecting-electrode
resistors, .| megohm each for DJ| and DJg, connected to anode
No.2; the tube shielded from all extraneous fields. To avoid
damage tew the tube, grid-No.| voltage should be near cutoff
before appfica%ioﬂwﬁ anode voltages.

Maximum Circuit Values:

Grid-No.1-Circuit Resistance , . . . . . . . 1.5 max. megohms
Impedance of Any Deflecting-Electrod
Circuit at Heater~Supply Frequency 1.0 max.. megohm)
Resistance in Any Deflecting- ’
Electrode Circuits4 5.0 max, megohms

£ s .
44 |t is reconmended that both deflecting-electrode-circuit resistances
be approximately equal.

JuLy 1,.1945 RCA VICTOR DIVISION - DATA

RADIO C OF AMERICA, NEW JERSEY




902-A
HIGH-VACUUM CATHODE-RAY TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

+
f
68 V. R
DC ~ 3
Ra2
o= Ra DY,
Ca
600 V. 00y,
DC cs
Ra HF—onbus3
©
HIGH~ IC—OD.J4
VOLTAGE R /
AC 5 VOL TAGE
SUPPLY INPUT TO
- — DEFLECTING
ELECTRODES
102V,
DC Re '
BOTTOM
VIEW
92C5-uB96R2
C1: 0.1 uf R4: i-Megohm Potentiometer
€2: 5.0 pf R5: D 3 Megohm
€3 C8 C5 C6: 0.05-uf Blocking R6: 0.5-Megohm Potentiometer
Capacitors ¥ R7 RB Dual 2-Megohm potentiometer
Ri R2: 1.0 Megohm R9 R10: 2 Megohms

R3: 1.3 Megohms

*when cathode is grounded, capacitors should hawe ,higif \lolnge ralnng,
when anode No.2 is grounded, they may have Jow voltage rating,

dc amplifier service, deflecting electrodes &fould be connected dnr-—
ect to amplifier output. In this service, ‘t. is preferable usuat

to remove deflectgng-electrode resistors to minimize loading effec
on amplifier. 1in order to minimize spot defocusimng, it is essential
that anode No,2 be returned to a point i the amplther system which
will give the lowest possible potential difference between anode %o,2
and the deflecting electrodes.

P

The license extended to the purchaser of tubes appears in the License Notice
accompanylng them. Information contained herein is furnished without assuming
any obligations.

JULY 1, 1945 RCA VICTOR DIVISION DATA 2

RADIO Ct OF AMERICA, NEW JERSEY
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902-A
HIGH-VACUUM CATHODE-RAY TUBE

-
SCREEN RADIUS .
S
/5 MIN.
B
.225 -~
3
3 Lo
376
7,7
67
*346”
7
3, 7 %e
) /5——> 3, "
" e
1%
MEDIUM SHELL
OCTAL
8-PIN BASE
92CM-U8T9R2 L
¢ OF BULB WILL NOT DEVIATE MORE THAN 2°
[N ANY “RIRECTION FROM PERPEND!CULAR
. ERECTED’ AT CENTER OF BOTTOM OF BASE
.
¥
JULY 1, 1945 RCA VICTOR DIVISION DATA 2
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904
HIGH-VACUUM CATHODE-RAY TUBE

ELECTROSTAT | C-MAGNETIC TYPE

MAX IMUM RATINGS and TYPICAL OPERATING COND IT IONS
High-Voltage Electrode t(Anode #2) Voltage 4600 max. volts

Heater Coated Unipotential Cathode

Voltage 2.5 a-c or d-¢ volts

Current 2.1 amp.
Fluorescent Screen:

Material Phosphor No.1

Pattern Color Greenish
Direct Interelectrode Capacitances: :

Grid #1 to all other Electrodes 10’ max.  ppf

Deflecting Plate to Deflecting Plate 1 max.  puf )
Overall Length . 16-1/4" & 3/8" |
Maximum Diameter 5-1/16"
Bulb J-40
Caps (Three) Small Metal
Base Medium 6~Pin

Focusing Electrode tAnode #t) Voltage 1500 max.  volts
Accelerating Electrode tGrid #2) Voltage 250 max. volts
Control Electrode (Grid #1) Voltage . Never positive
Grid #1 Voltage for Current Cut-off ¥ ~140 approx.volts |-
Peak Voltage between Anode #2 and
any deflecting plate 4000 max. - volts
Fluorescent-Screen Input Power/sq cm 10 max.. w
Typicai Operation: .
Heater Voltage 2.5 2.5 2.5 volts
Anode #2 Voltage 1000 3000 4600 volts
Anode #1 Voltage 210 630 970 approx.volts
Grid #2 Voltage 100 100 250. volts
Grid #1 Voltage ad justed to give suitabie luminous spot
Deflection Sensitivity
(Electrostatic} 0.40 0.13 0.09 mm/volt d.c.
* with maximum voltages appliled to Grid $2, Anode 41, and Anode #2,
<« indlgates a change
ARRIL S, 19%7 RCA RADIOTRON DIVISION DATA

RCA MANUFACTURING COMPANY. INC.



904

“TYPICAL OSCILLOGRAPH : CIRCUIT

ANCDE Ne2

—_—

P

D-C SUPPLY VOLTS
FROM RECTIFIER

TYPE 904

Rs=] TO 10 MEGOMMS
V=VOLTMETER

C=FILTER CONDENSER-0,5 TO 2.0 Jif
Ri#R2+R3+Rq=BLEEDER POTENTI
RiZ20MEGOHMS  R3=0.55 MEGOHM
Rp=05MEGOHM  Ra=0.2 MEGOHM

AB=AXIS OF MAGNET COILS
P| P2=TERMINALS FOR INPUT TO MAGNET COILS

TER

oXo
HEATER
SUPPLY

VOLTAGE
INPUT TO
DEFLECTING
5P LATES

DEFLECTION SENSITIVITY OF
AN AIR-CORE MAGNETIC SYSTEM

215 1 D 9
% ELECTROMAGNETIC DEFLECTING FIELD:  §1]
" TWO AIR-CORE COILS ~15000 TURNS EACH []]
g 37 MM” / 12MM 1]
1

20MM :ﬂ ]

g0 ] (L e
MM 2TMM in

5 COILS PLACED SO THAT BEAM IS 'n
1 PERPENDICULAR TO LONG AXIS OF H
§ COIL FACE ) HH
Bos 2
w
2
b3

)00 4 ’ 0
MIGH-VOLTAGE ELECTRODE (ANODE N22)VOLTS

The iicense extended Lo the purchaser of tubss wppssrs in Lhe Licenss Notice accompany-
ing them. Information contained herein is [urnished without assuming ady obdligstivas,

NOV. 21,1934

RCA RADIOTRON

DIVISION

RCA MANUFACTURING COMPANY, INC.

925-4296R!
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ARIL 17, 1936 RCA RADIOTRON DIVISION Ce-4282R3

RCA MANUFACTURING COMPARY, INC.



AVERAGE. CHARACTERISTICS
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AVERAGE CHARACTERISTICS
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904
FLUORESCENT ~SCREEN CHARACTERISTICS

CURVES FOR THE FLUORESCENT-SCREEN MATERIAL
USED. IN THE 908 ME THE SAME AS THOSE FOR
TYPE 903.

DEC. 20, 1938 RCA RADIOTRON DiVISION

BCA MANUFAL TURING COMPANTY, INC



905-A C
HIGH-VACUUM CATHODE-RAY TUBE

Supersedes Type gox

General:
Heater, for Unipotential Cathode:
Voltage., . . . . . . .. 2.5+ 120% . . . .ac or dc volts
Current. . . . . . ... 2 amp.
Direct Interelectrode Capacitances!Approx.!}:
Grid No.1 to A1l Other Electrodes 9.0 upf
DI todDd2 . . . o v o o . 2.0 upf
D3 to D4 . v v v e e e 1.0 pnf
Phosphor IFor Curves, see front of thls Sectlon) No.1
FIUOFESCENCE & v v v v v w v e e e e D a e e u s . Green
Persistence. . . . . + + « & e e e e e e e e e . Medium
Focusing Method, . . . . . . . . .. . . ... Electrostatic
Deflection Method, . . . . e e e e e e e e Electrostatic
Overall Length . . . . . . .. .. s e . . 16-172" & 3/8"
A . . w + 1/16"
Greatest Diameter of Bulb, . . . . . . . .. 5-1/4" 373"
Minimum Useful Screen Diameter . . . . . . . . . .. . 4-1/2"
Mounting PoSition. . v « v v v s v v v v s n v s . Any
Caps [Fourt, o o v v v i vt e e e e e e e e Smati
Base , . . . ... . ... Long-Sheli Medium 5-Pin, "Micanol
Basing Designation for BOTTOM VIEW ., . . . . . .. . 5BR
Pin’'l-Heater Cap over) [Defl'g
Pin 2- Anode No.1 Pins 1¢ {Electr.
Pin 3- Anode No.2, and 5] DJ2
Grid No.2 Cap Deflecting
Pin 4~Grid No.1 over Electrode
Pin 5-Heater, Pin 2} DJ3
Cathode Cap ‘Deflecting
Cap I(Deflecting over l Electrode
over XEIectrode . Pin 4 DJg
Pin 3 DJt .

DJ, end DJ, are nearer the screen
DJ3 and DJ4 are nearer the base

With DJ) positive with respect to Dip, the spot is de-
flected toward pin 3. With DJ3 positive with respect to
DJ4, the spot is deflected toward pin 2. \

The angle between the trace produced by DJ) and DJ, and
its intersection with the plane through the tube axis and
pin 3 does not exceed 100,

The angle between the trace produced by DJ3 and BJ4 and
the trace produced by DJ| and DJ, is 900 % 60,

Maximum Ratings, Absolute Values:

ANODE-No.2 & GRID-No.2 VOLTAGE. . . . . . 2200 max. volts
ANODE—No.1 VOLTAGE. « . + + + v & o« v & 660 max. volts
GRID-No.1 (CONTROL ELECTRODE} VOLTAGE
Negative Value, . . . . . . . . . . 125 max. volts
Positive Value. + v v v ¢ 4 v ¢ v v« . 0 max. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND
ANY DEFLECTING ELECTRODE 1100 max. volts

JULY 1, 1945 RCA VICTOR DIVISION DATA 1
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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905-A
HIGH-VACUUM CATHODE-RAY TUBE

{continued from preceding page)
Typical Operation:

Anode-No. 2 & Grid-No.2 Voltage® . . 1500 2000 , ., .’ volts
Anode-No.1 Volt, for Focus at 75%
of Grid-No.1 Volt. for Cutoff®. 338 450 ., . . volts
Grid-No,1 Volt. tor Visual Cutoff#. -26 -35 ., .. wvolts
Max. Anode-No.1 Current
Range* , . Between -50 and +10 pamp,
Deflection Sensitivity:
DJfand DJ2 . . . ... ... ..0.29 0.221 .., mm/v dc
DJ3 and DJg . . PICETEEER PR 0.348 0,262 . . mn/v dc
Deflection Factor:**
Ddyand D2 . . . . ¢ .o oL 86 115 . . v dc/in.
DJ3andDd4 . . . . . .. ... 73 97 . . v dc/in,

Britliance and definition decrease with decreasing anode-No.2 voltage.
In general, anode-No.2 voltage should not be Jess than 1500 volts

® |ndividual tubes may require between —30% and +25$ of the values shown
with grid-No.1 voltages between zeto and cuto

¥ visval extinction of stationary focused spot. Supply should be adjust-
able to & 50% of these values.

A see curve for average values.
Individual tubes may vary from these values by + 20%.

Spot Position:

The undeflected focused spot will fall within a 12-mm square|
centered at the geometric center of the tube face and having
one side parallel to the trace produced by DJ| and DJ2. Suit=-
able test conditions are: anode-No.2 voitage, 1500 volts;
anode-No. | voltage, adjusted for focus; deflecting-electrode
resistors, | megohm each, connected to anode~No.2; the tube
shielded from all extraneous fields. To avoid damage to the
tub€é, grid-No.| voltage should be near cutoff before applica-}
tion of anode voltages.

Maximum Circuit V;Iues:
Grid-No.1~Circuit Resistance, . . . . . . . 1.5 max. megohm]

Resistance in Any Deflecting-
Electrode Circuit44 5,0 max. megol

A4 ¢ is recommended that all deflecting-electrode-circuit resistances be

approximately equal,

JULY 1, 1945 RCA VICTOR DIVISION DATA1

RADIO C OF AMERICA, NEW JERSEY




905-A
HIGH-VACUUM CATHODE-RAY TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

T + [ 3 [t .|
I [R7 Rg! IR
100V, | R, Lca ! 7 8: i |Re Riof
e | =, ] : p: t
- $ 3
3
Rz% 'J?‘ : 3
N
. R4
Ra 25 R Ria DJ)
Ci R 12 <5
3 1 DJ2
2000V, 4. %J3
oc | Ra > [ S oy
il 04
HIGH- o'l
VOLTAGE 1
AC Rs
SUPPLY CATHODE
'VOLTAGE
g O INPUT
74 v, | Rg & GRID i To
oC Nel DEFLECTING
! O ELECTRODES
BOTTOM
- VIEW
HEATER
SUPPLY
92CS~U297RS
c1: 0.1 uf ) RU: 2-Megohm potentiometer

s

€2: 1.0 pf
€3 C4 €5 C6: 0.05-pf Blocking
Capacitors *

RS: 1.0 Megohm
R6: 0.35-Megohm Potent iométer
R7 R8: Dual S5-Megohm Potentiometer

R10: Dual S-Megohm Potentiometer

R1 R2: 2 Megohms
R11 R12 R13 R14:

R3: 6 Megohms Megohms

‘Vhen cathode is grounded, capacitors should have hiqh voltage rating;
when anode No.2 is grounded, they may have low voltage rating. For
dc amplifier service, deflecting electrodes should be connected dir—
ect to amplifier output. In this service, it is preferabdle usually
to remove deflecting-electrode resistors to minimize loading effect
on amplifier. In order to minimize spot defocusing, it is essential
that anode No.2 be returned to a point in the amplifier system which
will give the lowest possible potential difference between anode No.2
and the deflecting electrodes,

The license extended to the purchaser of tubes appears in the License Notice
accompanying them, (nformation Contained herein is furnished without assuming
any obligations,

RCA VICTOR DIVISION DATA 2

OF AMERICA,

July 1, 1945

NEW JERSEY




905-A
HIGH-VACUUM CATHODE-RAY TUBE

v_3 SCREEN RADIUS
{ 5k +/'6 /32 /2/ " MIN.
”
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92CM-4283R8

BOTTOM VIEW OF TUBE

¢ OF BULB WILL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTION FROM PERPENDICULAR
ERECTED AT CENTER OF BOTTOM OF BASE

JuLy 1, 1945 RCA VICTOR DIVISION DATA 2

RADIO C OF AMERICA, NEW JERSEY
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905-A
AVERAGE CHARACTERISTICS
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907
HIGH-VACUUM CATHODE-RAY TUBE

Heater Coated Unipotential Cathode
Vol tage 2.5 a-¢ or d-c volts
Current 2.1 amp,
Phosphor No.5
Fluorescence Bluish
Persistence Brightness negligible In

less than 30 microseconds

Por further ratings operating conditions, dimensions, connections, cir-

cuit, and average characteristic curve, re{cr to fype 805. fhe 867 and
..., 905 a%‘ identical except for the_screen material.

Characteristic Curves of phosphor No.5 are shown at the be-

glnning of this section.

908
HIGH-VACUUM CATHODE-RAY TUBE
Heater Coated Unipotential Cathode
Voltage 2.5 a-c or d-c volts
Current 2.1 amp.
Focus Electrostatic
Deflection Electrostatic

Electrodes DJy and DJ, {upper): nearest the screen
Electrodes DJ3 and DJy (lower): nearest the base
DJy ison same”side of tube as pins No.4 & No.5

DJ: is on same side of tube as pins No.2 & No.3

Phosphor No.5
Fluorescence Bluish
Persistence Brightness negligible in

less than 30 microseconds
Direct Interelectrode Capacitances:

Control Electrode (Grid} to All Other Electrodes 9.0 puf
Deflecting Electrode DJ| to All Other Electrodes 8.5 upf
Deflecting Electrode DUz to All Other Electrodes 6.5 uuf
Overall Length 11-1/2" ¢ 3/8"
Diameter 3" 4 1/16"
Buib J-24
Base Medium 7-Pin

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS
Naximum Ratings Are Based on a Line-Voltage Design Center of 117 Volis

High-Voltage Electrode {AnodeNo.2) Volt. 1500 max. volts
Focusing Electrode (Anode No.1) Volt. 1000 max. volts

Control Electrode (Grid) Volt. Never positive
Peak Voltage Between Anode No.2 and

Any Deflecting Electrode 600 max, volts
Grid Circuit Resistance 1.5 max. megohms,

Impedance of Any Deflecting-Electrode
Circuit at the Heater-Supply Frequency 1.0 max. megohm
Typical Operation:

Anode No.2 Voit. 600 800 1000 1200 1500 volts
Anode No. | Volt.@ 170 230 285 345 475 approx. volts
Grid Voit.° Adjusted to give suitable fuminous spot
(continued on next page)
9, 9 see next page. - Indicates a change.
Dec. 1, 1941 DATA

RCA RADIOTRON DIVISION
. RCA MANUFACTURING COMPANY. INC.



908
HIGH-VACUUM CATHODE-RAY TUBE

(continued from preceding page)

Deflection Sensitivity:
Electrodes DV
and DV, 0.55 0.41 0.33 0.27 0.22 mm/volt d.c.
Elect rodes DUy
and DJy 0.58 0.44 .0.35 0.29 0.23 mwmn/volt d.c.

NOTE t: 8rilliance and definition decrease with decreasing
anode. voltages. In general the anode No.2 voltage
should not be less than 600 volts.

NOTE 2: The d-c potential of each defiecting electrode is
maintained essentially equivalent to that of anode No.2
by connecting resistors having values not greater than
10 megohms between each deflecting electrode and anode
No.2. This arrangement by suitable choice of resistor
values minimizes pattern distortion and pattern drift
resulting from unbalanced potentials on the deflecting
electrodes. The smaller the resistor values, the tess
the distortion for a given beam current.

Supply should be adjustable to =+ 20% of the value shown.
Approximately 208 of Anode No.t voltage is required for current cut-

of f when, in some apphcatlons, it is necessary to use the maximum
permissible grid-circuit resistance.

Characteristic Curves. of phosphor No.5 are shown at the be-
ginning of this section.

Dec. 1, 1941 DATA
RCA RADIOTRON-DIVISION
RCA MANUFACTURING COMPANY, INC.

X



908-A
OSCILLOGRAPH TUBE

Supersedes 1ype go8

General:

Heater, for Unipotential Cathode:
Voltage. . . . . ... . 2 5 £ 10% . . . .ac or dc volts
Current, . . . . .. .. PN amp.

Direct interelectrode Capautances (Approx. I

Grid No.1 to Al1 Other Electrodes. 9.0 . . i
DJ4 to A1 Other Electrodes. . . . . . . 8.5 . . ° uuf
DJ3 to All Other Electrodes. . . . . . . 6.5 wif
Phosphor (For Curves, see front of this Section} No.5
Fluorescence . . . . . . . . v v v v v v v v Blue
Persistence. ., . . . .. ... ... .. .. . . Very Short
Focusing Method. . . . . . . .. ... .. . . Electrostatic
Deflection Method. . . . . . . . .. ... .. Electrostatic
Overall Length . . . . . ... ... .... . 11-1/2" &+ 3/8"
Greatest Diameter of Bulb, . . . . . . .. L. 3" /16"
Minimum Useful Screen Diameter . . . . . . . . . .. 2—3/4"
Mounting Position. . . ., . . . . ... .. e e e e
Base . . . .. ... . s . Medium 7—P|n
Basing Designation for BOTTOM VIEW . . . . . . 7CE|
Pin 1-Heater Pin 6 - Grld No. 2,
Pin 2-Grid No.1 Anode No. 2
Pin 3-Deflecting Deflecting
Electrode DJ3 Electr.DJy,
Pin 4~ Anode No,1 Deflecting
Pin 5-Deflecting Electr,DJg
Electrode DJ1 Pin 7-Heater,
Cathode

DJ1 and DJ, are nearer the screen
Dig and Dy are mearer the base

With Djp positive with respect to DJ}, the spot is de~
flected toward pin |. With DJy positive with respect to
DJ3, the spot is defiected toward pin 6.

The angle between the trace produced by DJ3 and DJ4 and
its intersection with the plane through the tube axis and
pin 6 does not exceed [0°.

The angle between the trace produced by DJ3 and Dlg and
the trace produced by DJ| and DJo is 900 + 30,

Maximum Ratings, Design-Center Values:

ANODE~No.2 & GRID No.2 VOLTAGE . . . . . 1500 max. volts
ANODE-NO.1 VOLTAGE + o & o & o o = + 4 1000 max.  volts
GRID-No.1 (CONTROL ELECTRODE) VOLTAGE:
Negative Value . . . . . . .. .. .. 125 max,  volts
Positive Value . . . . . « v . . . .. 0 maxr. volts

PEAK VOLTAGE BETWEEN ANODE No.2 AND
DEFLECTING ELECTRODE DJg OR DJg 500 max. volts

JUNE 20, 1946 1UBE DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



908-A
OSCILLOGRAPH TUBE

{continued from preceding paye)
Typical Operation:

Anode No.2 & Grid No.2 Voltage® ., ., 1000 1500 . . . volts
Anode No.1 Voltage for Focus

at 75% of Grid-No.1 Volt-

age for Cutoff® ., . 287 430 . . . volts

Grid=No.1l Voit. for Visual Cutoff#, -33 =50 . . . volts
Max. Anode-No.l Current Ranged. Between ~50 and +10 pamp.
Deflection Sensitivity:

DJtand DJ2 . . . . .. ... ..0.3% 0.223. . mm/v dc

DJzand DJg . . . . . . ... ..0.348 0.233, . mn/v dg
Deflection Factor:**

Ddpand D2 . . v v . v ..., 76 114 , , v de/in.

Ddzand Ddg . . . . . . ... .. 73 109 . . v dc/in,

Brilliance and definition decrease with decreasing anode-No.2Z voitage.
in general, anode-No.2 voltage should not be less than 1000 volts.

® (ndividual tubes may require between +29% and -44% of the values shown
with grid-No.1 voltages between zero and cutof

# visual extinction of stationary focused spot, Supply should be adjust—
able to t 50% of these values.

A See curve for average values.
individual tubes may vary from these values by t 20%.

Spot Position:

The undeflected focused spot will fall within a 15-mm square]
centered at the geometric center of the tube face and having
one side parallel to the trace produced by DJj and DJp. Suit—
able test conditions are: anode-No.2 voltage, [500 volts;
anode-No. i voltage, adjusted for focus; deflecting—electrode
resistors, | megohm each for DJy and DJ3, connected to anode
No.2; the tube shielded from all extraneous fields. To avoid
damage to the tube, grid-No.l voltage should be near cutoff
before application of anode voltages.

Maximum Circuit Values:

Grid-No.1 Circuit Resistance , ., , . . 1.5 max. megohms
Impedance of Any Deflectxng—Electrode
Circuit at Heater-Supply Frequency 1.0 mex.  megohm
Resistance in Any Deflecting—
Etectrode Circuitd® 5,0 max. megohms

AA |4 {5 recommended that both deflecting-electrode—circuit resistances
be approximately equal.

JUNE 20, 1948 TUBE DIVISION DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



908-A
OSCILLOGRAPH TUBE

TYPICAL OSCILLOGRAPH CIRCUIT

+
|023v Ry $ c
3 1@ =
bC ST 2 Rmed 4Re
1 S 2
> <
R = ) <
Rio
S .
C.
= Ra ( Ro I——a—ODJ|
C
1500 V. H 2 002
2 Cs
DC R, =—on0bJ3
(-}
HIGH= BJa
VOLTAGE R
AC 5 VOL TAGE
SUPPLY INPUT_TO
——— DEFLECTING
ELECTRODES
100 V. R,
DC -3
- 92CS-4300Rq
HEATER
SUPPLY
‘c:;: ?'é n; RY; z—negohthotenHometer
p1, f RS: 1.0 Megohm
€3 cu €5 C6: 0.05-pt B!gckl;w RS: _egohm Potent iometer
Capacitors R7 R8: Dual 3-Megohm Potentiometer
R R2: 1.5 Megohms R9 R10: 2-Megohms

R3: ¥ Megohms

*when cathode is grounded, capacitors should have high vonage rating;
when anode No.2 is grounded, they may have low voltage rating.” For
dc amplifier service, deflecting electrodes should be connected dir-
ect to amplifier output. tn this service, it is preferable usually
to remove def\ect'ing—electrode resistors to minimize loading effecl
on amplifier. In order to minimize spot defocusing, it is essential
that anode No.2 be returned to a point in the amplifier system which
will give the lowest possible potential difference between anode No.2
and the geflecting electrodes.

The license extended to the purchaser of tubes appears in the License Notice
accompanying them, {nformation contained herein is furnished without assuming
any obligations.

JUNE 20, 1946 TUBE DIVISION DATA 2

RADIO CORPORATION ‘OF AMERICA, HARRISON, NEW JERSEY



908-A
OSCILLOGRAPH TUBE
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MEDIUM
7-PIN BASE —‘—J

o«
9 2CM-4 2B4R7

¢ OF BULB WILL NOT DEVIATE MORE THAN 2°
IN ANY DIRECTION FROM PERPENDICULAR
ERECTED AT CENTER OF BOTTOM OF BASE

JUNE 20, 1946 {USE DIVISION CE~4284R7

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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909
HIGH-VACUUM CATHODE-RAY TUBE
ELECTROSTAT IC-DEFLECT ION TYPE WITH 5" LONG-PERSISTENCE
SCREEN FOR 0SCILLOGRAPHIC USE

Heater Coated Unipotential Cathode
Voltage 2.5 a-C or d-c volts
Current 2.1 amp.
Fluorescent Screen:
Material Phosphor No.2
Pattern Color Bluish White

For further ratings, operating conditions, dimensions, con-
nections, circuit, and curve 9gaS-s5409R1, refer to Type go%.
The gog and gox are identical except for the screen material.

910
HIGH-VACUUM CATHODE-RAY TUBE

ELECTROSTATIC-DEFLECTION TYPE WI!TH 3" LONG~PERSI|STENCE
SCREEN FOR OSGILLOGRAPHIC USE

Heater Coated Unipotential Cathode
Voltage 2.5 a-c or d-c volts
Current 2.1 amp.
Fluorescent Screen:
Material Phosphor No.2

Pattern Color Bluish White

For further ratings, operating conditions, and dimenssons,
refer to Type go8. See Type 9ob for conmections, circuit and
4verage Characteristics curve.

APRIL 20, 1938 RCA RADIOTRON DIVISION DATA

RCA MANUFACTURING COMPANY, INC
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AVERAGE CHARACTERISTICS OF PHOSPHOR Ne2
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*THESE CURVES ARE GENERAL FOR CATHODE-RAY
TYPES HAVING PHOSPHOR Ne2.
OF THESE CURVES, THEREFORE,DEPENDS ON THE
MAXIMUM RATINGS OF SPECIFIC TYPES.
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TYPES:909, 910
AVERAGE FLUORESCENT-SCREEN CHARACTERISTICS
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T
NOTE : THESE CURVES ARE GENERAL FOR CATHODE -RAY
TYPES HAVING PHOSPHOR Ne22. APPLICATION
OF THESE CURVES, THEREFORE, DEPENDS ON THE
MAXIMUM RATINGS OF SPECIFIC TYPES.
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TYPES 1909, 910
CHARACTERISTICS CURVES
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TYPES:909, 910

1

AVERAGE FLUORESCENT-SCREEN CHARACTERISTICS
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NOTE : THESE CURVES ARE GENERAL FOR CATHODE -RAY
TYPES HAVING PHOSPHOR N22. APPLICATION
OF THESE CURVES,; THEREFORE, DEPENDS ON THE
MAXIMUM RATINGS OF SPECIFIC TYPES.
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TYPES:909, 910
CHARACTERISTICS CURVES

I
SPECTRAL ENERGY CHARACTERISTIC
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912
HIGH-VACUUM CATHODE-RAY TUBE

HIGH-INTENSITY ELECTROSTATIC-DEFLECTION TYPE

WITH 5" MED |UM~PERSI STENCE SCREEN FOR OSCILLOGRAPHIC USI
Heater Coated Unipotential Cathode

Voltage 2.5 a-c or d-c volts

Current 2.1 amp.
Fluorescent Screen:

Material Phosphor No.l

Pattern Color Greenish
Direct Interelectrode Capacitances:

Grid to all other elsctrodes 14 max.  ppf

DJ| to DIy .3 max. ppf

DJz to Dig 1.5 max. ppf
Overall Length 16-1/2" + 3/8"
Max imum Diameter 5-1/4" + 1/16" - 3/32"
Bulb . J-42
Caps:

Anode No.2 Medium Metal

Deflecting Electrodes (Four) small Metal
Base Medium 5-Pin Micano! e

BOTTOM V!EW

Pin 1-Heater Cap i

Pin 2~Grid No.2 over | [Pefiecting

Pin 3 - Anode No.l Pins 0Jy

Pin 4 -Grid No.1 145

Pin 5 - Heater, Cap Deflecting

Cathode Over } { Electrode
Single Medium Cap - Pin 2 DJ3
Anode No.2 Cap Deflecting

Cap Deflecting Over } { Electrode

Over Electrode Pin 4 DJg

Pin 3 DJg

MAX IMUM RAT INGS and TYPICAL OPERATING COND ITIONS
Maximum Ratings Are Based on a Line-Voltage Design Center of 117 Volts

High-Voltage Electrode (Anode #2) voltage 15000 max. volts

Focusing Electrode {Anode #1) Voltage 4500 max. volts
Accelerating Electrode (Grid #2) Voltage 250 max. volts
Control Electrode (Grid #1} vOltage Never positive

Grid Voltage for Current Cut—off -125 approx.volts

'Peak Voltage Between Anode #2 and

any deflecting electrode 7000 max. volts
Typical Operation:
Heater Voltage 2.5 2.5 2.5 volts
Angge # Vo%tage 5000 10000 15000 volts
Anode #1 Vol tage 1000 2000 3000 approx.volts
Grid #2 voltage 250 250 250 volts

Grid #1 Voltage Adjusted 1o give suitable iuminous spot
Deflection Sensitivity:
Dj1 to BJ2 0.083 0.041 0.028 mm/volt d.c.
DJ3 to DJg 0.102 0.051 0.034 mm/valt d.c.

L * with maximum voltages on Anode #1 and Grid s2.

« indicates a change.

JUNE 20, 1947 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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912

TYPICAL OSCILLOGRAPH CIRCUIT USING THE 912

WITH VOLTAGE-DOUBLING POWER SUPPLY

nsv. L S0
60~ TYPE 912 °
A SRg
E;:::::> i
' —
- A
3 | & IER7
e | nasow3 b3
:f Ry - 02
== — ® D,
2 L =) :: ’ 4
925V. $ : - a
TYPE <Ry 8
878 | Yy
3 83
J - 2s00v$ |
R
$ i v s
b4 > A A
R, < S
3 5500V, 228w ® 0;
b /MS . > Ratd
< ST ‘ SRq
1 >
1» +
160 V. T=ca
| $rs -
€y, €25 0.5 1, 10000 V. R3=0.55 MEGOHM, 20-WATT a = ANODE N2 2
€3 = 1.0 JAf, 5000 V. R4= 50000 OHMS, 2-WATT b = ANODE N2 |
Ca=16 uf, 200 V. R = 35000 OHMS, 2-WATT c=GRID' N22

R| = 2.5 MEGOHMS , 75-WATT RgsR7:Rg 1 Rg=2TO 5 MEGOHMS d =GRID N& |
A2 = 0.2 MEGOHM, 10-WATT Ri0 = 100 OHMS, 600-WATT

NOTE: AS THE TOTAL VOLTAGE ACROSS THE BLEEDER IS REDUCED BY MEANS OF Ryo+ THE ELECTRODE
VOLTAGES ARE REDUCED I|M CORRECT PROPORTION, EXCEPT FOR GRID NO.2 VOLTAGE; THIS WAY
HAVE TO BE READJUSTED 6Y THE USE OF DIFFERENT YALUES FOR Ry, AND R,, THEIR TOTAL
RESISTANCE BEING KEPT THE SAME. CONDENSERS C, AND C, CAN BE OMITTED !F GRID-VOLT=~
AGE SWITCHING (FOR HIGH-SPEED PHOTOGRAPHY) IS NOT CONTEMPLATED. FILAMENT WiXDINGS
WO0S. 1 and 2 SHOULD BE INSULATED FOR 20000 VOLTS.

The tlcense extended t6 the purchaser of tubss lp:urs In the License
Notice accompanying them, {nformation contained hereln is furnished
without assuming any ob!igations.

92C-4621R1

FLUORESCENT~SCREEN CHARACTERISTICS

N

CURVES SHOWING THE AVERAGE CHARACTERISTICS,
SPECTRAL ENERGY CHARACTERISTIC, AND PERSIST-
ENCE CHARACTERISTIC OF PHOSPHOR No.| ARE
SHOWN AT THE BEGINNING OF THIS SECTION.

<Indicates a change.

AUG. 15, 1946 DATA

TUBE DEPARTMENT
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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9l2
HIGH-VACUUM CATHODE-RAY TUBE

I— LAY P Vi SCREEN RADIUS
~ 5'43 *t6” "2 /2'/4”M|N.

MEDIUM
CAP

4 SMALL
CAPS

DJ)
" ¥g :
MAX,

I T A

¢ OF BULB WILL NOT DEVIATE Lor:‘GE-gE)%L
MORE THAN 20 IN ANY DIREC- 5-PIN BASE
T1ON FROM THE PERPEND ICULAR

ERECTED AT THE CENTER OF
THE BOTTOM OF THE BASE.

i 1l

DYy E—:iJ4

T80° 920M-4619R3

Cl
10 DJz
? :
10

BOTTOM VIEW OF TUBE

DU, AND DJ, ARE NEARER THE SCREEN; DJg AND DJ, ARE NEARER THE
BASE. ANGLE BETWEEN DJy - DJ, TRACE AND Dy - Dy, TRACE 15 90° & 6%,

ANODE
Ne 2

AUG. 15, 1946 TUBE DEPARTMENT CE-4619R3

RADIO €O OF AMERICA, , NEW JERSEY
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AVERAGE CHARACTERISTICS
T I I T I I T Ty rrIT TTLIIT
HF
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CONTROL ELECTROOE (GRID N21) VOLTS
AUG. 23,1946 TUBE DEPARTMENT 92C-4623

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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913
HIGH-VACUUM CATHODE-RAY TUBE

Heater Coated Unipotential Cathode

Vol tage .

Current 0.6 . amp,
Focus B Electrostatic
Deflection Electrostatic

Electrodes DJq and DJy {upper]: nearest to screen

Electrodes DJ3 and Dy (tower}): nearest to base

DJy is on the”same side of tube as pins No.2 and No.4

DJz is on the same side of tube as pins No.2 and No.8
Phosphor No.1
Fiuorescence Green
Persistence Medium
Direct Interelectrode Capacitances:

Control Eiectrode {Grid! to All Other Electrodes 8 puf

Deflecting Etectrode DJ| to Defiecting Electrode DI, .25 pt

Deflecting Electrode Dix to Deflecting Electrode Diy 2,5 it
Maximum Overall Length 4-3/4"
Maximum Diameter 1-5/8"
Bulb Metal Shell, MT-10
Base Small Wafer Octal 8-Pin

MAXIMUM RATINGS and TYPICAL OPERATING CONDITIONS
Naximum Ratings Are Based on a Line-Voltage Design Center of 117 Volts

High-Voltage Electrode {Anode No.2} Voit. 500 max. volts
Focusing Electrode (Anode No.1) Volt. 200 max. volts
Control Electrode (Grid) Volt. Never positive
Peak Voltage Between Anode No.2 and
Any Deflecting Electrode 250 max. volts
Grid Circuit Resistance 1.5 max.  megohms
Impedance of Any Deflecting-Electrode
Circuit at Heater-Supply Frequency 1.0 max.  megohm
Typical Operation:
Anode No.2 Voltage 250 500 volts
Anode No.1 Voltage 50 100 approx. volts
Grid Voltage © Adjusted to give suitable luminous spot
Deflection Sensitivity:
Electrodes DJqy & DJy 0.15 © 0.07 -mm/volt d.c.
Electrodes DUz & Dy 0.21 0.10  mm/volt d.c.

NOTE |: Brilllance and definition decrease with decreasing
anode voltages. In general the anode No.2 voltage
should not be !ess than 250 volts.

NOTE 2: The d-c potential of each deflecting electrode s
maintained essentially equivalent to that of anode No.2
by connecting resistors having values not greater than
10 megohms between each deflecting eiectrode and anode
No.2. This arrangement by suitable chpice of resistor
values minimizes pattern distortion and pattern drift
resulting from unbalanced potentials on the deflecting
electrodes. The smaller the resistor values, the less
the distortion for .a given beam current,

D. ©; Ssee next page.

- Indicates a change.

a-c or d-c volts'|

A

Jan, , ATA
an. 30, 1942 RCA RADIOTRON DIVISION b
CA MANUFACTURING COMPANY, INC.



- Approxumately

913
HIGH-VACUUM CATHODE-RAY TUBE

(continued from preceding pags)
- o Supply should be ad’ustable to * 30% of the value shown.
Anode Ko.1 voltage is required for current cut-

off when, in some appllcatlons. it is necessary to use the maximum
permissible grid-circuit resistance.

Characteristic Curves of phosphor No.lare shown at the be-
ginning of this section.

TYPICAL OSCILLOGRAPH CIRCUIT

o ANODE Ne2
+
—o0
=4 DEFLECTING
CiF ELECTRODES
6J; & DJp
500V,
D-C_SUPPLY '] —0
VOLTS FROM =
RECTIFIER
VOLTAGE
INPUT TO
V) DEFLECTING
ELECTRODES
~nov. BJy & DJg
o— J Ca
92C-4675RI
C F|LTER COMDENSER R; = 0,030 MEGOHKM
R, 0.050 MEGOHM

c’, Cy = SEE NOTE 3 9,050 Meao
+ Ry + Ry+ Ry = BLEEOER POTENTIOMETER AT END OF DATA

‘ f o.zoo MEGOHM . v = YOLTMETER

®; = 0.050 MEGOHM

NOTE 3: . When the cathodeor the negative end of the cathode~
ray high-voltage supply is grounded, blocking conden-
sers Cy, C3, and C4 should have a high voltage rating.
When anode No.2 is grounded, C3 may be omitted and C2
and C, may be low—voltage condensers.

For d-c amplifier service, thedefiecting electrodes
should be coupled direct to the output of theampliifier
by omitting the blocking condensers. In addition, it
will usually be preferably to remove the associated
deflecting electrode resistor in order to minimize the
loading effect of the resistor on the d-c amplifier.
With the resistor removed, it is essential, in order
to minimize spot defocusing, that anode No.2 be re-
turned to some point in the d—c amplifier circuit such
that the potential difference between anode No.2 and
the average voltage across the deflecting electrodes
will be as low as possible. .

The license extended to the rurcnaser of Yubes appears in the License

Not ice accompanying them. nformation contained herein is furnished
without assuming any obligations.

— icat change

Jan. 30, 1942 DATA
RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY. INC.



: 913
HIGH-VACUUM CATHODE-RAY TUBE

P

THE 913 15 BASED SO THAT
THE TRACE PRODUCED ON THE
SCREEN 6Y DEFLECTING ELECw
TRODES DJ, AND DJ, SHALL

WOT DEVIATE MORE THaw 8°

FROM A PLANE PASSING THROUGH »
PINS M0.3 AND NO.7. ‘346
MAX,
a%
METAL SHELL MAX.
.
a4y
MAX,
n%'MAx.j l'
SMALL WAFER i i
OCTAL 8-PIN BASE ]
TUBE MOUNTING POSITION J L
ANY
BOTTOM VIEW OF SOCKET CONNECTIONS
0J, to DJ,=Deflecting Electrodes
'2 =
Py =
6 =
Gt =
W=
K =
s =
NC =
]
Jan. 30, 1942 92C-4679R2

RCA RADIOTRON DIVISION
ACA MANUFACTURING COMPANY, INC.




913
AVERAGE CHARACTERISTICS
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9i4-A
OSCILLOGRAPH TUBE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION

General: DATA
Heater, for Un|potent|al Cathode:

Voltage. . . . . . . 2.5 ......acordcvo]ts

Current. . . . . 2.1 . W v . . . amp
Direct lnterelectrode Capacutances (Approx )

Grid No.1 to All Other EIectrodes ..o 1005 .. .. unf

&JltoDJZ Lo 2.0 0. wf

DJ3 to DUy . .. L0 ... upf
Phosphor (For Curves see front of this Sectwon) .. . . No.t

Fluorescence . « . . + - . e e e e . . .. Green

PErSiSteNnCe. + « « o v o« = o v e e e o v 4 v . . Medium
Focusing Method. . « « « +« « « « « - « . . . . Electrostatic
Deflection Method. . . + « + « = « . . . . . . CElectrostatic
Overall Length . . . e e e e e . .. 20-1/16" t 3/8"
Greatest Diameter of Bu]b T VLA <y
Minimum Useful Screen Diameter . . . « « + + + « « . . 8-1/4"
Mounting Position. . . o &« v v v v e 00 e e e Any
Caps: ’

Anode No.2 . e e e e e e e e e . Medium
Deflecting E]ectrodes (Four) .. .. . Smal}
Base « v« v v a0 0w e e Long M9d|um—SheH Small 6-Pin
BOTTOM VIEW
Pin 1 -Heater Cap Deflecting
Pin 2 - Anode No.1 over E1ectrode

Pin 3-Grid No.2 Pin 5
Pin 4 ~Grid No.1 Cap Def%ectlng
Pin 5 -Cathode over Electrode
Pin 6 - Heater Pins DJ3
Single Medium Cap- 1 &6

Anode No.2 Cap [Ceflecting
Cap Deflecting over Electrode
over Electrode Pins DJy
Pin 2 | DJq 384

DJ, and DJ, are nearer the screen
DJ and DJ are nearer the base

with DJ, posntlve with respect toDJ, the spot is deflected
towara pin 2. With DJ3 positive with respect to Dlg, the
spot is deflected toward pins | and f.

The angle between the trace produced by DJ, and DJ2 and its
intersection with the plane through the tube axis and pin2
does not exceed 10°.

The angle between the trace produced by DJsand DJ, and the
trace produced by DJ and DJ, is 90° + 6°

Maximum Ratings, Design-Center Values:

ANODE-No.2 VOLTAGE® . . . . . . . . . . .. 7000 max. volts
ANODE-No.1 VOLTAGE. . . . . « . - « « « o 1900 max. volts

P The product of anode-No.2 voltage and average anode-No.?2 current should
never exceed 6 watts.

MAY 1, 1950 TUBE DEPARTMENT DATA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

GRID No.2 VOLTAGE. . . . . . . . . + . . . « 300 max. volts
GRID No.1 VOLTAGE:
Negative bias value. . . . . . . . .. .. 125 max. volts
Positive bias value. . . . . . .. . . .. 0 max. volts
Positive peak value. . . . . . . . 2 max. volts
PEAK VOLTAGE BETWEEN ANODE No.2
AND ANY DEFLECTING ELECTRODE . . . . 3000 max. voltg|
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. . 125 max. volts|
Heater positive with respect to cathode. . 125 max. volts

Equipment Design Ranges:
For any anode-No.2 voltage (Ep,) between 1500 and 7000 volts?

Anode-No.1 Voltage. . .  15% to 26% of Epy .+ . . voltg
Grid-No.?2 Voltage . . . 250 .. . . voltsg
Max. Grid-No.1 Voltage
for Visual Cutoff. 30% of Epy .+ . . volts
Max. Anode-No.1
Current Range. -15 to + 10 . w . . pamp
Deflection Factors:
DJg to Dd2. . - . 38 to b4 v dc/in./kv of Eps
DJ3 to DJg. . . . . 30 to 44 v dc/in./kv of Eby
Examples of Use of Design Ranges:
For 4node-No.2 Volt. of 1500 2500 5000 000 volts
Anode-No. 1 Voltage. . 225-390 375-650 750-1300 1050-1800 volts
Grid-No.2 Voltage . . 20 250 250 250 volts
Max. Grid-No.1 Volt.
for Visual Cutoff -7 ~75 -5 -7 volts

Deflection Factors:
Dy to DJg. . . . . 5781 93-136 190270 266-378 vdc/in
DJ3 to DJg. . . - . 4566 T5-110 150-220  210-308 vdc/in

Maximum Circuit Values:

Grid=No,1-Circuit Resistance . . . . . . . 1.5 max. megohms
Resistance in Any Deflecting—Electrode
Circuit® . . 5 max. megohms

Minimum Circuit Values:

The power supply should be of the limited—energy type with
inherent regulation to limit the continuous short-circuit
current to 5 milliamperes. |f the supply permits the instan—
taneous short—circuit current to exceed 1 ampere, or is capable
of storing more than 25Q microcoulombs, the effective re-
|sistance incircuit between indicated electrode and the output

* Brilliance and definition decrease with decreasing anode-No.2 voltage.
I'n general, anode-No.2 voltage should not be Vess than 1500 volts.

O 1t is recommended that the deflecting—electrode-circuit resistances
be approximately equal.

—»Indicates a change.

MAY 1, 1950 DATA 1
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9l4-A
OSCILLOGRAPH TUBE

capacitor should be as follows:

Grid—No.1-Circuit Resistance. . . . . ‘. . . 150 min.  ohms
Grid=No.2—-Circuit Resistance. . . . . . . . 330 min.  ohms
Anode-No.1 ~Circuit Resistance . . . . . . . 2000 min.  ohms
Anode-No.2 -Circuit Resistance , . . . . . . 8200 min.  ohms
The resistors should be capable of withstanding the applied
voltages.

MAY 1, 1950 TUBE DEPARTMENT DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE

TYPICAL 'OSCILLOGRAPH CIRCUIT

Ca
e
[
+ >
Reg LT,
R 13
! | [ OEFLECTING
DJCLRDJ
| 2
Cizz R2 Reg ‘
5
7000V, e ©
D-C _SUPPLY ;
VOLTS FROM c
RECTIFIER Ra S 2 -0
] RN
\a VOL T,
SUPPLY 6. N
DEFLECTING
1— R ANODE Ne2 ELECTRODES
5 8 0lg
—iooV. Re
{ GRID Nel
o— ,',(_6
92CS-475UR3
€, = FILTER CAPACITOR 0.5 to 2.0 uf Ry = 0.375 MEGOHM
€3, €54 €y, Cg = SEE NOTE R = 0.125 MEGOHM
- £ 0.050 MEGOHM
Ry + R, + R, + R, + R = BLEEDER POTENTIOMETER Rs - %0 on
Ry = z neeouns BACK OF DATA 1
RZ = 0. 5 MEGOHM V= VOLTMETER

NOTE: When the cathode or the negative end of the cathode-ray high-
voltage supply is grounded, b]ocklng capacitors €z, C3, Cy, and
Cs should have a high voltage rating. When anode No.2 is grounded,
€2, €3, Cy, and C5 may be low-voltage capacitors.

For dc amplifier service, the deflecting electrodes should be
coupted direct to the output of the amplifier by omitting the
blocking capacitors. in addition, it will usually be preferable
to remove the associated deflecting-electrode resistor in order
to minimize the loading effect of the resistor on the dc ame
lifier. With the resistor removed, it is essential, in order to
minimize spot defocusing, that anode No.2 be returned to some
?o|nt in the dc amplifier circuit such that the potential dif-
erence between anode No.2 and the average voltage across the
deflecting electrodes will be as low as possible.

Devices and arrangements shown or described herein may
use patents of RCA or others. information contained
herein is furnished without respons|b|1|ty by RCA for
its use and without prejudice to RCA's patent rights.

MAY 1, 1950 TUBE DEPARTMENT CE-4754R3
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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OSCILLOGRAPH TUBE
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1850-A
ICONOSCOPE
FOR PICKUP FROM MOTION-PICTURE FitM OR SLIDES
DATA
General:
Heater, for Unipotential Cathode:
Voltage. « . . . . . .. 6.3+ 10%. ... acordc volts
Current. . . . . . . . . 0.6 v v i e e e e e e e amp
Direct Interelectrode Capacitances {Approx.):
Grid No.1 to All Other Electrodes. . . . . 6.5 i
Signal Electrode to Grid No.4® . . . . . .10 uuf
Mosaic, Photosensitive:
Response . « v v v v v 4 e e e s e e e See Curve
Useful Size of Rectangular Image
(4 x 3 Aspect Ratio). . . . . .. 5.75" max. diagonal |«
Focusing Method. . . . . « . v o o o 4 o . . Electrostatic
Deflection Method. . . . . . . . « « ¢« o« « « . Magnetic
Deflection Angle (ADPIOX.) + « v v w v v v v v v v o a 559 |«
Max. Width of Mounted Tube . . . . . . - « . « . . . 8-1/8"
Height of Mounted Tube . . . . . . . . « . . 10-3/16" + 3/4"
Depth of Mounted Tube. . . . . . . . .o . . 12-13/16" + 3/4"
Mounting Position. . . . . . . . Mosaic in vertical plane
Minimum Deflecting—Coil Ir\Slde Diameter. . . . . . . 1-1/2"|*
Maximum Deflecting—Coil Length e L. 271 aM -
Caps {Two) . . « « o « . . . Meduurn (JETEC No.C1-5)
Base . v .« . 4w . . e e Long Medium~Shell Small 6-Pin
qOTTOM VIEW

See Outline

Pin 1 -Heater
Caps { prawing

Pin 2-Grid No.2

Pin 3-Grid No.3 Sy —Signal

Pin 4 -Grid No.1 Electrode
Pin 5-Cathode G4 -Grid No.4
Pin 6 —Heater (Collector)

DIRECTION OF LIGHT
1S NORMAL TO MOSALC

Maximum Ratings, Absolute Values:

AVERAGE MOSAIC TLLUMINATION® . . . . . . . 50 max.  ft-cl<
OPERATING TEMPERATURE OF BULB
AT LARGE END OF TUBE. . . . . 40 max. OC}«

SIGNAL-ELECTRODE VOLTAGE . . . . . . . . . 1200 max. volts
GRID-No.4 (COLLECTOR) VOLTAGE. . . . . .. 1200 max. volts
GRID-No.3 VOLTAGE. . . . . . . . . e e 450 max. volts
GRID-No.2 VOLTAGE. . . « « . .+ - « e 1200 max. volts
GRID-No.1 VOLTAGE:
Negative bias value. . . . . . . . . N 125 max. volts
Positive bias value. . . . . . . « . - 0 max. volts
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect to cathode. 125 max. volts
Heater positive with respect to cathode. 10 max. wvolts
GRID-No.4 CURRENT . . . . .+ . « « « ¢« « v 0.5 max.  uamp
O with external shield.
® Averaged over any interval of 1 sec. max. -« indicates a2 change.
MAY 1, 1951 TUBE DEPARTMENT DATA

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY



1850-A
ICONOSCOPE

Typical Operation and Characteristics:

Signal-Electrode Voltage . . . . . . .. 1000 volts
Grid-No.4 Voltage. . . . . . . « . . . . 1000 volts
Grid-No.3 Voltage {Beam Focus)—

24% to 36% of Grid-No.4 Voltage. . . . 240 to 360 volts

Grid-No.2 Voltage. . . « . « . . . . . 1000 volts
—[Max. Grid-No.1 Voltage for Pattern
Cutoff— 7% of Grid-No.4 Voltage . . . ~70 volts

~|Grid-No.4 Current
(With no illumination on mosaic)*. . . 0.1 to 0.2 pamp

External Load Resistance . ., . . . . . . 0.1 megohm
~{[1lumination on Mosaic:
Steady Highlight Value for Slides. . . 4t06 fi-c
Average Pulsed Highlight Value
for Metion-Picture Film., . . . . . . 10 to 20 ft—c

—>|Ratio of Peak-to-Peak Highlight
Video—Signal Current to RMS Noise

Current (Approx.}. . 100
—>{Minimum Peak-to-Peak Blanking Voltage. . 20 volts
- |Deflecting~Coil Current (Approx.):**
Horizontal (Peak to peak). . . . . . . 600 ma
Vertical (Peak to peak). . . . . . . . 140 mal
Maximum Circuit Values:
Grid-No.1~Circuit Resistance . . . . . . 1.0 max. megohm

*  allowance should be made for leakage currents.

** cor RCA Deflecting Yoke No.201D76.

-> Indicates a change.

MAY 1, 1951 TUBE DEPARTMENT DATA
RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY




I850-A
ICONOSCOPE

3*.3”"
KEEP THIS 10+ %

REGION CLEAR 3r, 3,0
6y s 3y —

SIGNAL
MOSAIC
(SEE NOTE 3) P

12V
+3,"
A
7
W e
13, o ] 13+ Y,
12 3/,$ 4 A Wt
Y,
“ Iomzcnou
R/ OF LIGHT
END OF GUN

=17 0 MAX
16 MAX.

MAX, VARIATION OF NECK

1 |~AXIS FROM IDEAL GUN
AXIS IN ANY DIRECTION
1 15 2%
1 CAPS ABCLD—
10RO [-3%gt J35—| MAKE NO CONNECTIONS
25, #, 3" TO THESE CAPS—USED
1 V324%™ na ONLY DURING
. MANUFACTURE OF TUBE
SEE NOTE 1 }———K
MEDIOM - BoPIN .
- 3, ]
BASE 2 3/5” sly
PIN N22 t % MAX.
g - 2 A S5 a3,
+ 35
SEE NOTE 2 N 32
43%% & l
TWO MEDIUM . |/
caPs ) i
JETEC N2 Ci-5 ; ,> e s
Yig AR
MaXx, \A___-,/e A
92CM-4891R3

* BB* 1S THE PLANE THROUGH THE BULB AXJS AA' AND THE IDEAL GUN AXIS,

-« Indicates a change.

MAY 1, 1951 TUBE DEPARTMENT CE-4891R3A
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1850-A
ICONOSCOPE

NOTE 1 VARIATION OF TiP CENTER FROM PLANE BB' IS (/2"

NOTE 2: MAXIMUM ROTATION OF LINE THROUGH PINS 2 AND 5
ABOUT IDEAL GUN AXIS 1S % 10°, MEASURED FROM PLANE BB'.
NOTE 3: DEVIATION OF PLANE OF MOSA!C FROM PLANE PERPEN—
DICULAR TO THE BULB AXIS AA' IS 2.5° MAX. ROTATION OF
MOSAIC ABOUT THE BULB AXIS AA' WITH RESPECT TO A LINE

OF INTERSECTION FORMED BY MOSAIC PLANE AND PLANE BB!'
1S 2.5° MAX.

MAY 1, 1951 i CE-4891R3
TUBE DEPARTMENT

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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SPECTRAL SENSITIVITY CHARACTERISTIC
T A
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1850-A

TYPICAL SIGNAL-OUTPUT CHARACTERISTIC
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1898
MONOSCOPE
3" ELECTROSTATIC-OEFLECTION TYPE

Heater Coated Unipotential Cathode

Voltage 2.5 a~c or d-c volts

Current 2.1 amp,
Pattern:

Type Girl's Head

Diameter 2-5/8"
Direct Interelectrode Capacitances:®

Pattern Electrode to Anode #1 2.5 puf

Deflecting Plate Dy to All Other Electrodes 15 wuf

Deflecting PlateD> to All OtherElectrodes 15.5 puf

Grid to All Other 2E1ectrodes ; . 11,6 upf
Overall Length 11-7/8" t 3/8"
Maximum Diameter . 3.1/16"
Bulb J-24
Cap Skirted Miniature — Style A
Base Medium 7-Pin

MAXIMUM RATINGS and TYPICAL OPERATING COND IT1ONS

Pattern Electrode Voltage 1300 max.® volts
Focusing Electrode #2 (Anode #2) Valtage 1200 max.® volts
Focusing Electrode #1 (Anode #1) Vol tage 500 max.® volts

Control Electrode (Grid) Voltage Never positive
Pattern Electrode Dissipation/sq cm 1 max.® mw
D-C Resistance between:
Cathode and Grid 1 max, megohm
Cathode and Deflecting Plate Dy 5 max.,  megohm
Cathode and Deflecting Plate D3 5 max.  megohm
Typical Operation:
Heater Voltage 2.5 2.5 2.5 volts
Pattern Electrode Voltage 750 950 1150 volts
Anode #2 Voltage 800 1000 1200 volts
Anode #1 Voltage . 240 300 360 approx.volts
Grid Voltage Ad justed to give suitable resolution

and signal amplitude
Grid Voltage for

Current Cut—off -50 -60 -70 approx.volts
Vertical-Deflection Volt., #

on Deflecting PlatesDq ~Dy - 125 155 185 volts
Horizontal-Deflection Volt., #

on Deflecting Plates l?— Dy 135 170 200 volts
Internal Resistance befween

Anode #2 & Pattern Electrode Greater than 1 megohm
Beam Current * 1 2 -3 approx.pamp.

Pattern Electrode Signal
Current, peak-to—peak value 1 2 3 approx.pyamp.

Without external shieldin?.

Design maximum for 117-volt line,

Peak-to-peak values of deflection voltages required for scanning
largest rectangle having 4 : 3 aspect ratio and contained in pattern
electrode,

Determined by measurement of current to pattern electrode when oper-
ated 25-30 volts positive with respect to Anode ¥2.

we D

»

DEC. 1, 1939 RCA RADIOTRON DIVISION TENTATIVE DATA

RCA MANUFACTURING COMPANY. INC.
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3 MAX: PATTERN
.250"% 005" ELECTRODE
DIA. _—CAP
.240"MIN— | S
PATTERN £
ELECTRODE
J-24 BULB
; »
-
ul Y
.
| 107 t3%
"
;| 1 %6
MAX.
?
MEDIUM !
7-PIN BASE
mwr___ ¢

TOP VIEW OF
SOCKET CONNECTIONS

ANODE Ny

MOUNT ING POSITION
NO RESTRICTIONS

DEC. 1, 1939

RCA RADIOTRON DIVISION
RCA MANUFACTURING COMPANY, INC.

CE-6068



5527
ICONOSCOPE
ELECTROSTATIC FOCUS ELECTROSTATIC DEFLECTION
General :
Heater, for Unipotential Cathode:
Voltage « « « » « « & 6.3 * 10% . . . ac or dc volts
Current . . . « . . . 0.6 v v v v e e e amp
Direct Interelectrode Capacitances (Approx.):4
Grid No.1 to All Other Electrodes . . 7.5 .. puf
Signal Electrode to All Other Electrodes
and External Shield 5 .. puf
Focusing Method . . « . « . « v v o o o o L Electrostatic
Deflection Method . . . . . . « . . « . . . . Electrostatic
Image Size (4 x 3 aspect ratio) . . . . . .. 1.4" Diagonal
Overall Length. . . . . « . o o v v v o v o v v 9" + 1/4"
Seated Length . . . . . . v . .. ... 8-1/4" + 1/4"
Maximum Diameter. . . « v v v v v v o e o e e e e 2-1/4"
Mounting Position . . « v v v v v w0 v e w e e e e Any
Cap v v v v e e e e e e e e Recessed Small Cavity|
Base . 1. . i e i v e Medium-Shell Diheptal 12~-Pin
Basing Designation for BOTTOM VIEW . . . . . . . . .. 141
Pin 1 —Heater Pin 9 -Anode No.2,
Pin 2 —-Cathode Grid No.4
Pin 3 -Grid No.1 Pin 10 -Deflecting
Pin 4 - Internal Electrode
Connection - DJo
. DO,NOt Use Pin 11 - Deflecting
Pin 5~Grid No.3 Electrode
Pin 7 -Deflecting DJq
Electrode R
DJ3 DIRECTION OF LiGrT: Pin 12 - lnterna1'
. R Connection—
Pin 8 —Deflecting Do Not Use
Electrode Pin 14 —-Heater
DJg Cap  -Signal
Electrode
Maximum Ratings, Design-Center Values:
SIGNAL-ELECTRODE VOLTAGE. . . . . . 900 max. .+ . voltsl
GRID-No.4 & GRID~No.2 VOLTAGE . . . 900 max. . . . voltg
GRID-No.3 VOLTAGE . . . . . . . . . 450 max. . . . volt§
GRID-No.1 VOLTAGE:
Negative bias value . . . . . . . 100 max. . . . voltd
Positive bias valug « . . . . . . 0 max. . . . voltg
PEAK HEATER-CATHODE VOLTAGE:
Heater negative with respect
to cathode . . . 125 max. . . . voltg
Heater positive with respect
to cathode . . . 10 max. . . . voltg
AMBIENT TEMPERATURE . . . . « . . & 40 max.
MOSAIC TLLUMINATION . . . . . . . . 50 max. foot-candles
4 With external shield.
APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA

RADIO C OF AMERICA, NEW JERSEY
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5527
ICONOSCOPE

Typical Operation:

Signal-Electrode Voltage . . . . . 800 « s+ . volts
Grid-No.4 & Grid-No.2 Voltage . . . 800 e o .. volts
Grid-No.3 Voltage for Focus . . . 12510250 . .. volts

Grid-No.1 Voltage . . . . . . . .. Adjust for best picture
Max. Grid-No.1 Voltage for
Picture Cutoff . . -75 . s . . volts
Max. Deflecting Voltages (Peak-to-Peak}*:
DJ1 & DJ2 (Vertica]f); ...... 120 v e e« volts|
DJ3 & DJg (Horizontal) . . . .. 100 .-« . volts
Min. Peak-to-Peak Blanking Voltage 30 .+ . . volts
Signal-Output Current (Approx.) . . 0.025 e e e . pamp
Output Resistor (Approx.) . . . . . 1.0 .« . . megohm

Maximum Circuit Values:

Grid-No.1-Circuit Resistance . . . 1.0 max. . . , megohm
Resistance in any Deflecting-
Electrode Circuit® . . 5.0 max. . . . megohms|

* To scan picture of 1.4* diagonal (4 x 3 aspect ratio).
tt is recommended that the deflecting-electrode-circuit resistances be
approximately equal.

The SPECTRAL SENSITIVITY CHARACTERISTIC curve
for the 5527 is the same as that shown
for Type 1850-A.

APRIL 15, 1947 TUBE DEPARTMENT TENTATIVE DATA
RADIO OF AMERICA, NEW JERSEY .




5527
ICONOSCOPE
2"t g~
1.4"MIN. DIA.
N | mosaic
206 |1 [T
9’ -
TF
|/4”R' 5/5”
SIGNAL ELECTRODE tVe
RECESSED SMALL
CAVITY CAP
o
25"
v 8l
8"R 4
)
MEDIUM-SHELL
DIHEPTAL
12-PIN BASE
2 3 "MAX~

¢ OF BULB WILL NOT DEVIATE MORE THAN 2° IN ANY
DIRECTION FROM THE PERPENDICULAR ERECTED AT THE
CENTER OF BOTTOM OF THE BASE.

THE PLANE THROUGH THE TUBE AXIS AND BASE-PLUG KEY
MAY VARY FROM THE PLANE THROUGH THE TUBE AX!S AND
SIGNAL ELECTRODE TERMINAL BY AN ANGULAR TOLERANCE
IMEASURED ABOUT THE TUBE AXIS) OF 20°. SIGNAL
ELECTRODE TERMINAL 1S ON SAME SIDE AS BASE-PLUG
KEY.

DJ| AND DJ2 ARE NEARER THE MOSAIC; DJ3 AND DJ4
ARE NEARER THE BASE. WITH DJ| PQSITIVE WITH RE-
SPECT TO DJ2, THESPOT |S DEFLECTED TOWARD PIN 5.
WITH DJ3 POSITIVE WITH RESPECT TO DJ4, THE SPOT
IS DEFLECTED TOWARD PiNS | AND 2. WITH DJI AND
DJ2 USED FOR VERTICAL DEFLECTION, THE VERTICAL
AX|S OF THE SCANNED AREA OF THE MOSAIC IS PARALLEL
TO VERTICAL PLANE THROUGH PINS 5 AND 12 WITHIN
$15°%, THE ANGLE BETWEEN THE SCANNING DIRECTION
PRODUCED BY D43 AND DJ4 AND THE SCANNING DIRECTION
PRODUCED BY DJ | AND-DJ2 IS 90° & 3°.

92C5-6803

APRIL 15, 1947 TUBE DEPARTMENT CE-6803

RADIO & OF AMERICA, NEW JERSEY




5820
IMAGE ORTHICON

MAGNETIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . .. 6.3 +10% . . . ac or dc volts
Current. . . . . . ... 0.6 . ... ... amp
Direct Interelectrode Capacitance:
Anode to A1l Other Electrodes 20 .00 pagef
Photocathode, Semi-Transparent:
Response . . . . . . v . v . 0 i v i e e See Curve
Useful Size of Rectangular Image
{4 x3 aspect ratio). . . . . 1.6" max. diagonal
Orientation of Rectangular Image — Proper orientation

is obtained when the vertical scan is essentially par—
allel to the plane passing through center of face
plate and pin No.7 of the shoulder base.

Focusing Method. . . . . . . . . . . .. ... .. Magnetic
Deflection Method. . . . . . . . .. . .. .... Magnetic
Overall length . . . . . . . . . . ... .. 15~-3/16" £ 1/4"|«
Greatest Diameter of Bulb., . . . . . . . .. .. 3" & 1/16"
Minimum DeflectingCoil Inside Diameter. . . . . . . 2-1/8"
Deflecting—Coil Length . . . . . . . . .. .. ... 5"
Focusing-Coil length . . . . . . . . .. ... ... 1"
Alignment—Coil Length. . . . . . . ... ... ... 15/16"
Photocathode Distance Inside End of Focusing Coil. . 172"

Operating Position: Any except with diheptal base upand tube
axis at angle of less than 20° from vertical
End Base . . . Small-Shell Diheptal 14-Pin (JETEC No.B14-45)

BOTTOM VIEW
Pin 1-Heater .
pin 2-Grid o.4 eSS
Pin 3-Grid No.3 LARGE END OF TUBE
Pin 4 - Internal Connec— ©)

tion—Do Not Use
Pin 5-Dynode No.2
Pin 6 - Dynode No.4
Pin 7 -Anode
Pin 8- Dynode No.5
Pin 9~ Dynode No.3
Pin 10 - Dynode No.1,
Grid No.2
Pin 11 - Internal Connec—
tion—Do Not Use
Pin 12-Grid No.1

SLOT IN

ANNUL AR
Pin 13 - Cathode C/ 'SOCKET
Pin 14 - Heater WHITE INDEX LINE
ON FACE
Shoulder Base . . . . ... ... Keyed Jumbo Annular 7-Pin
Pin 1-Grid No.6 Pin 5«Grid No.5
Pin 2-Photocathode Pin 6-Target
Pin 3 -Internal Connec— Pin 7 —internal Connec—
tion—Do Not Use tion--Do Not Use

Pin 4 - tinternal Connection——Do Not Use

<~ Indicates a change.

FEB. 1, 1952 TUBE DEPARTMENT DATA 1
RADIQ CORPORATION OF AMERICA, HARRISON, NEW JERSEY



5820
IMAGE ORTHICON

Maximum Ratings, Absolute Values:
PHOTOCATHODE VOLTAGE . . . . . . . . . .. -550 max. volts
PHOTOCATHODE {LLUMINATION. . . . . . . . . 50 max. ft-c
OPERATING TEMPERATURE OF ANY PART OF BULB. 65 max, oc
OPERATING TEMPERATURE OF BULB AT

LARGE END OF TUBE (Target Section) . . . 35 min. oC
TEMPERATURE D{FFERENCE BETWEEN TARGET

SECTION AND ANY PART OF BULB HOTTER

THAN TARGET SECTION. . . . . . . . . . 5 max. oC

GRID-No.6 VOLTAGE. . . . . . . . . . . .. -550 max. volts
TARGET VOLTAGE:

Positive value . . . . . . . .. . . .. 50 max. volts

Negative value . . . . .« . . .« . . . 50 max. volts
GRID~No.5 VOLTAGE. . . . . . . . . . . .. 150 max. volts
GRID-No.4 VOLTAGE. . . . . . . . . . . .. 300 max. volts
GRID-No.3 VOLTAGE. . . . . « . . « . « . . 400 max. volts
GRID-No.2 & DYNODE-No.1 VOLTAGE. . . . . . 350 max. volts
GRID-No.1 VOLTAGE:

Negative bias value. . . . . . .. e 125 max. volts

Positive bias value. . . . . . . . . .. 0 max. volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode. 125 max. volts

Heater positive with respect to cathode. 10 max. volts
ANODE-SUPPLY VOLTAGE®. . . . . . . . . .. 1650 max. volts
VOLTAGE PER MULTIPLIER STAGE . . . . . . . 350 max. volts
Typical Operation:
Photocathode Voltage (Image Focus} . . -300 to -500 volts
Grid—No.6 Voltage (Accelerator)—

—->| 75% of photocathode voltage . . . . =225 to =375 volts
Target Voltage®. . . . . . . .. . .. 0 volts
Grid-No.5 Voltage (Decelerator)®®. . . 0 to 100 volts
Grid-No.4 Voltage (Beam Focus) . . . . 160 to 240 volts
Grid-No.3 Voltage# . . . . . . . . . . 225 to 330 volts
Grid-No.2 & Dynode~No.1 Voltage. . . 300 volts
Grid-No.1 Voltage (For Picture Cutoff) -45 to =115 volts
Dynode~No.2 Voltage. . . . . . . . .. 600 volts
Dynode-No.3 Voltage. . . . . . . . . . 880 “volts
Dynode-No.4 Voltage. . . . . . . . . . 1160 volts
Dynode-No.5 Veltage. . . . . . Ce 1450 volts
Anode Voltage. . . . . . . . . . ... 1500 volts
Anode Current, . . . . . . . . . . . . 50 pamp
Target Temperature Range . . . . . . . 35 to 60 oC
@ Ratio of dynode voltagesis shown under Typical Operation.
® ad justable from -3 to + 5 voits with blanking voltage off.

Taps at 0, 30, 60,and 90 volts are recommended. Sset at voltage giving
most uniform resolution and signal output over entire picture area.
# Adjust to give the most uniformly shaded picture near maximum signal.
-» Indicates a change

FEB. 1, 1952 TUBE DEPARTMENT DATA 1
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5820
IMAGE ORTHICON

Highlight I1lumination on Photocathode
for Maximum Signal Output:
With 28709K Tungsten I1lumination,
Daylight, or White Fluorescent
Nlumination. . . . 0.01 ft-c
Ratio of Peak-to-Peak Highlight Video-
Signal Cur. to RMS Noise Current (Approx.) 35

Minimum Peak-to—Peak Blanking Voltage. . . 10 volts
Field Strength at Center of Focusing Coil. 75 gausses
Focusing—Coil Current (Approx. for coil

Tisted below)®. e e e 75 ma

Deflecting—Coil Current (Approx for
assembly listed below):

Horizontal (Peak to Peak}. . . . . . .. 625 ma
Vertical (Peak to Peak). . . e 290 ma
Alignment~Coil Current (Approx. for coll
listed below) . ... .. 0to30 ma
Components:

Deflecting~Coil Assembly (Includes

Keyed Jumbo Annular 7-Pin Socket). . . RCA Type No. 201D75
Focusing—Coil Assembly . . . . . . . . . RCA Type No. 202075
Alignment-Coil Assembly. . . . . . . . RCA Type No., 204D75
Hor. Deflection Output Transforrner .« . RCA Type No. 20471
Ver. Deflection Output Transformer . . . RCA Type No. 204T2

Direction of current should be such that a north-seeking pole is at-
tracted to the image end of focusing coil.

OPERATING NOTES

After the 5820 has been inserted in its sockets and the
voitages applied, allow it to warm up for §/2 to | hour
with the camera lens iris closed. Then, proceed with norm-
al operating adjustments,

When the equipment designor operating conditions are such
that the maximum temperature rating or maximum temperature
difference 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 and its extension. For this
purpose, a smalt blower is satisfactory, but it should run
at low speed to prevent vibration of the 5820 and the as-
sociated amplifier equipment. Unless vibration is pre-
vented, distortion of the picture may occur. To keep the
operating temperature of the large end of the tube from
falling below 35°C, some formof controlled heating should
be employed. Ordinarily, adequate heat wili be supp!ied
by the focusing coil, deflecting coils, andassociated am-
plifier tubes so that the temperature can be controlled by
the amount of cooling airdirected atong the bulb surface.

SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 2

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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IMAGE ORTHICON

Resolution of better than 500 lines at the center of the
picturecan be produced by the 5820 when the highlight il-
lumination from an RMA Standard Test Chart is above the
knee of the typical signal-output curve for this type. To
utilizesuch resolution capability inthe horizontal direc—
tion with the standard scanning rate of 525 lines, it is
necessary to use a video amplifier having a bandwidth of
at least 6 megacycles., The maximum resolution obtainable
is limited by the mesh-screen portion of the target.

On very bright days, it may not be possibie to stop the
lens down far enough to reduce the highlight iflumination
on the photocathode toa value near the knee of the signal -
output curve. When such a condition is encountered, the
use of a Wratten neutral filter selected to give the re—

guired reduction in illumination is recommended. Ordinar-
ily, two filters—one having 5% transmission and the other
10%—will give sufficient choice.

TYPICAL SIGNAL OUTPUT

SCENE : BLACKS AND WHITES
3 AL ANCED
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. §. T 1T 11717
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-
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0.1
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o 0001 0.0t ol
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE—FOOT -CANDLES
92CM-7296T
SEPT. 15, 1949 TUBE DEPARTMENT TENTATIVE DATA 2
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DETAIL OF BOTTOM VIEW OF
KREYED JUMBO ANNULAR BASE

! .| CROSS-HATCHED "
25| AREA IS FLAT 1315 7R.MIN.
" 5, *. I
N+ il VN~ 1.185"R. MAX.
by -
¥ Y—= .
I .a25
£.025"
| kEYED N
A | el D
7-PIN BASE (noTE 1)
! I "
SEE NOTE 2 72 MIN.
"
15 '/4 NOTE I: MEASURED AT DISTANCE OF 1/32"
L BELOW BOTTOM OF ANNULAR BASE.
7
NOTE 2: DOTTED AREA !S FLAT OR Ex-
TENDS TOWARD DYHEPTAL-BASE END OF
TUBE BY 0.060° MAX.
A noy
2t 7g KEYED AMNULAR BASE GAUGE
ANGULAR VARIATIONS BETWEEN PINS AS
SMALL-SHELL WELL AS ECCENTRICITY OF NECK CYLIN-
|ADJ:|E;T€AEE DER WITH RESPECT TO PHOTOCATHODE
W CYLINDER ARE HELD TO TOLERANCES SUCH
THAT PINS AND NECK CYLINDER WILL FIT
t FLAT-PLATE GAUGE W!ITH:

- 1 a. SIKHOLESHAVING DIAMETEROF 0.065"

%+ 0.001" AND ONE HOLE HAVING DIA-
METER OF 0.150" £ 0.001%.  ALL|
HOLES HAVE DEPTH OF 0.265" £0.001".
THE SiX 0.065" HOLES ARE ENLARGED
8Y 45° TAPER TO DEPTH OF 0.047°.
ALL HOLES ARE SPACED AT ANGLES OF)
51926 & §' ON CIRCLE DIAMETER OF
2.500" + 0.001".

« SIX STOPS HAVING HEIGHT OF 0.187"
4 0.001", CENTERED BETWEEN PIN
HOLES, TO BEAR AGAINST FLAT AREAS
OF BASE.

« RIM EXTENDING OUT A MINIMUM OF
1/8" FROM 2-13/16" DIAMETER AND
HAVING HEIGHT OF 0.126* % C.001°.

"

.093"4.003” d. NECK~CYLINDER CLEARANCE HOLE
DIA. HAVING DIAMETEROF 2,200 40.,001",

ENLARGED BOTTOM VIEW
SEPT. 15, 1949 TUBE DEPARTMENT CE-6878
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SPECTRAL SENSITIVITY CHARACTERISTIC

WITH AND WITHOUT FILTER

S S O 0O R N W

FOR EQUAL VALUES OF RADIANT FLUX

AT ALL WAVELENGTHS

CURVE A:WITHOUT FILTER

CURVE B: WITH WRATTEN N26 FILTER

CURVE C! SPECTRAL CHARACTERISTIC

OF AVERAGE HUMAN EYE
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5826
IMAGE ORTHICON

MAGNETIC FOCUS MAGNETIC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage. . . . . . . . . 6.3 ¢t 10% . . . ac or dc volts
Current. . . . . . . .. 0.6 . .. ... amp
Direct Interelectrode Capacitance:
Anode to A!l Other Electrodes . . . . 20 ... ot
Photocathode, Semi-Transparent:
Response . . . . . . . . . e v v e v v . . See Curve
Useful Size of Rectangular Image
(4 x3 aspect ratio). . . . . 1.6" max. diagonal
Orientation of Rectangular Image—  Proper orientation

is obtained when the vertical scan is essentially par-
allel to the plane passing through center of face
plate and pin No.7 of the shoulder base.

Focusing Method. . . . . . . . . .. .« v+ .« . . Magnetic
Deflection Method. . . . . . . . . . .. .. . Magnetic
Overall Length . . . . . . . .. . . .. .. 15—3/16" + 1/4"
Greatest Dlameter of Bulb, . . . . . . . . ... 3" + 1/16"
Minimum Deflecting~Coil Inside Diameter. . . . . .. 2-1/8"
Deflecting-Coil Length . . . . . . . . .. . . .. 5"
Focusing=Coil Length . . . . . . . . . . . .. . .. 1"
Alignment-Coil tength., . . . . . . . . . . .. .. 15/16"
Photocathode D|stance Inside End of Focusmg Coil, . 2"

Operating Position: Any except with diheptal base up and tube
axis at angle of less than 20° from vertical
End Base . . . Small-Shell Diheptal 14-Pin (JETEC No.B14-45)

Pin 1-Heater ’ BOTTOM VIEW
Pin 2-Grid No.4 DIRECTION OF LIGHT:
Pin 3-~Grid No.3 PERPENDICULAR TO

LARGE END OF TUBE

Pin 4 - Internal Connec—
tion—Do Not Use

Pin 5-Dynode No.2

Pin 6 —Dynode No.4

Pin 7 - Anode

Pin 8- Dynode No.5

Pin 9 -Dynode No.3

Pin 10~ Dynode No.1,
Grid No.2

Pin 11~ Internal Connec-
tion—Do Not Use

Pin 12-Grid No.1

Pin 13~ Cathode

Pin 14 — Heater wm‘rgleg\:é(ELme
Shoulder Base . . . . . . . . .. Keyed Jumbo Annular 7-Pin
Pin 1-Grid No.6 Pin 5~Grid No.5
Pin 2 - Photocathode Pin 6-Target
Pin 3 - Internal Connec— Pin 7-Internal Connec—
tion—Do Not Use tion—-Do Not Use
Pin 4— Internal Connection—Do Not Use «Indicates a change.
FEB. 1, 1952 TUBE DEPARTMENT DaTA 1

RADIO CORPORATION OF AMERICA, HARRISON, NEW JERSEY
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IMAGE ORTHICON

v
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Maximum Ratings, Absolute Values:

OPERATING TEMPERATURE OF ANY PART OF BULB.
OPERATING TEMPERATURE OF BULB AT

LARGE END OF TUBE {Target Section) .
TEMPERATURE DIFFERENCE BETWEEN TARGET

SECTION AND ANY PART OF BULB HOTTER

THAN TARGET SECTION. . . . . . . .

GRID-NO.6 VOLTAGE. . . . . . . ..
TARGET VOLTAGE:

Positrve value . . . . . e e e e e

Negative value . . . . . . . . . . . ..
GRID~No,5 VOLTAGE. . . . . . . . . . . ..
GRID~No.4 VOLTAGE. . . . . . . . . . ...
GRID-No.3 VOLTAGE. . . . . . . . ... ..
GRID-No.2 & DYNODE-No.1 VOLTAGE. . . . . .
GRID-No.1 VOLTAGE:

Negative bias value.

Positive bias value. .
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode.

Heater positive with respect to cathode.
ANODE-SUPPLY VOLTAGE® . . e e
VOLTAGE PER MULTIPLIER STAGE . . . . . . .

Typical Operation:

Photocathode Voltage (Image Focus)
Grid-No.6 Voltage (Accelerator)—

75% of photocathode voltage
Target Voltage® . . . . ..
Grid-No.5 Voltage (Dece]eratod
Grid-No.4 Voltage (Beam Focus)
Grid-No.3 Voltage#¥ . . . . .
Grid-No.2 & Dynode-No.1 Vo]taqe
Grid-No.1 Voltage (For Picture Cutoff}
Dynode~No.2 Voltage. . .
Dynode-No.3 Voltage. . . .
Dynode-No.4 Voltage. . . .

Dynode-No.5 Voltage., . . . . . . . . ..
Anode Voltage. . . . . . . . . . . ..
Anode Current. G e e
Target Temperature Range e e e e e
D

Taps at 0, 30, 60, and 90 volts are recommended.

=550
50

max.
max.

max.

50. max.

150
300
400
350

125
0

125
10
1500
350

~300 to
-225 to
0

0 to
160 to
225 to

300
-45 to
600
800

1000

1200

1250

50
35 to

max.
max.
max.
max.

max.
max.

max.
max.,
max.,
max.
-500
=375
100
240
330

~115

60

Ratio of dynode voltages is shown under Typical Operation.
Adjustable from -3 to + 5 voits with blanking voltage off,

volts
fi-c
oc

oc

oC
volts

volts
volts
volts
volts
volts
volts

volts
volts

volts
volts
volts
volts

volts

volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts
volts

ua
oC

set at voltage giving

most uniform resolution and signal output over entire picture area.
# Adjust to give the most uniformly shaded picture near maximum signal.

—> Indicates a change

FEB. 1, 1952 TUBE DEPARTMENT
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5826
IMAGE ORTHICON

Highlight ITlumination on Photocathode
for Maximum Signal Output:
With 2870°K Tungsten [1lumination,
White Fluorescent {1lumination,
or Daylight. . 0.04 ft—-c
Ratio of Peak-to—Peak Highlight Video-
Signal Cur. to RMS Noise Current (Approx.}) 70

Minimum Peak-to—Peak Blanking Voltage. . . . 10 volts
Field Strength at Center of Focusing Coil. . 75 gausses
Focusing~Coil Current (Approx. for coil!

listed below)?. . . P £ ma

Deflecting-Coil Current (Approx. for
assembly listed below):

Horizontal (Peak to Peak}). . . . . . . . . 625 ma

Vertical {Peak to Peak). . . . ce. . 290 ma
Alignment-Coil Current {Approx. for coil

listed below) . . . . ... . .0to 30 ma

Components:
Deftecting—Coil Assembly {Includes

Keyed Jumbo Annular 7-Pin Socket) . . RCA Type No. 201D75
Focusing-Coil Assembly . . . . . . . . . RCA Type No. 202075
Alignment—Coil Assemb]y .. . . . RCA Type No. 204D75

Hor. Deflection Qutput Transformer . . . RCA Type No. 20471
Ver. Deflection Output Transformer . . . RCA Type No. 204T2

O Direction of current should be such that a north-seeking pole is at-

tracted to the image end of focusing coil.

OPERATING NOTES

After the 5826 has been inserted in its sockets and the
voltages applied, altow it to warm up for 1/2 to | hour
with the camera lens iris closed. Then,proceed with nomm-
al operating adjustments.

When the equipment designoroperating conditions are such
that the maximum temperature ratingormaximum temperature
difference 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 and its extension. Ffor this
purpose, asmall blower is satisfactory, but it should run
at low speed to prevent vibration of the 5826 and the as-—
sociated amplifier equipment. Unless vibration is pre-
vented, distortion of the picture may occur. To keep the
operating temperature of the large end of the tube from
falling below 45°C, some form of controlled heating should
be employed. Ordinarily, adequate heat will be supplied
by the focusing coil, deflecting coils, and associated am—
plifier tubes so that the temperature can be controlled by
the amount of cooling air directed along the bulb surface.

MAY 1, 1950 TUBE DEPARTMENT TENTATIVE DATA 2
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IMAGE ORTHICON

Resolution of better than 500 {ines at the center of the
picture can be produced by the 5826 when the highlight il-
tumination from an RMA Standard Test Chart is above the
knee of the typical signal-output curve for this type. To
utilize such resolution capability inthe horizonta! direc—
tion with the standard scanning rate of 525 lines, it is
necessary to use a video amplifier having a bandwidth of
at least 6 megacycles. The maximum resolution obtainable
is limited by the mesh-screen portion of the target.

TYPICAL SIGNAL OUTPUT

SCENE ' BLACKS AND WHMITES
w. , ALANC:DI L
o T ! —
g % =5 7
< TUNGSTEN LIGHT,
2 4 DAYLIGHT, OR WHITE [
z FLUORESCENT LIGHT {1,
? M
5 V

N 7
3 W
£° y
::01 d
0.0001 0.001 h 0.01 b 0. 10
HIGHLIGHT ILLUMINATION ON PHOTOCATHODE~FOOT -CANDLES
92CM-T7456T
SPECTRAL SENSITIVITY CHARACTERISTIC
and
OUTLINE DIMENSIONS
are the same as those shown for Type 5820
MAY 1, 1950 TENTATIVE DATA 2

TUBE DEPARTMENT
RADIO C OF AMERICA, NEW JERSEY




6198
VIDICON
MAGNETIC FOCUS MAGNET IC DEFLECTION
DATA
General:
Heater, for Unipotential Cathode:
Voltage . . . . . . . . . 6.3+10% . . . . ac or dc volts
Current . . . « v v v o 0.6 s e e e e e e amp

Direct |nterelectrode Capacitance:
Signal Electrode to All
Other Electrodes . . . . . 4.5 puuf
Spectral ReSponse « + « o o o s s o & & & & See Curve
Photoconductive Layer:
Maximum Useful Diagonal of Rectangular
Image (4 x 3 Aspect Ratio) . . . ... 0.62 inch
Orientation of Quality Rectangle-—Proper orientation is ob—
taired when the horizontal scan is essentially parallel to the
plane passing through the tube axis and short index pin.

Focusing Method . « « « v & v & v v v 0 0 v 0 v v Magnetic
Deflection Method . . . ¢« + « v v o v v v v & . . Magnetic
Overall Length . . . . . . . v v o o v o v oW 6-1/4" +1/4"
Greatest Diameter (Excluding Side Tip}) . . . 1.125"+0.010"
Maximum Radius {Including Side Tip} + » « « « . . . . 0.805"
Bulb. . v v v v e e e e e e e e e e e e -8
Operating Position . . . & v v & v v o o v o a v 0 0 Any
Base. . . . . . Small-Button Ditetrar 8-Pin {JETEC No. EB-—ll)
BOTTOM VIEW
Pin 1 - Heater Pin 7 - Cathode
Pin 2-Grid No.1 Pin 8 ~Heater
Pin 3- Int, Conn,~—— Flange (SJ)-
Do Not Use Signal
Pin 4~ |nt. Conn.-- Electrode
Do Not Use Short Index Pin-
Pin 5-Grid No.2 Int. Conn,--
Pin 6-Grid No.3, Make No

Grid No.4 DIRECTION OF LIGHT: Conn.
INTO FACE END OF TUBE

Max imum Ratings, dbsolute Values:

SIGNAL-ELECTRODE VOLTAGE. . . . . « . . . . 125 max. volts
GRID-No.4 & GRID-No.3 VOLTAGE . . . . . . . 350 max. volts
GRID-No.2 VOLTAGE . . . v « ¢ v« v « v+ o & 350 max. volts
GRID-No.1 VOLTAGE:
Negative bias value . . . . . . . . . .« 125 max. volts
Positive bias value . . . ¢ v« « o o o 0 max. volts

PEAK HEATER-CATHODE VOLTAGE:
Heater negative with

respect to cathode . . . . . . 125 max. volts

Heater positive with
respect to cathode . . . . . . 10 max. volts
FACEPLATE TEMPERATURE . . « « « =« v o « 60 max. oC
SEPT. 1, 1952 TUBE DEPARTMENT TENTATIVE DATA
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VIDICON

Typical Operation and Characteristics:

Signal-Electrode Voltage for

Dark Current of 0.02 wamp . . . . » 10 to 125 volts
Grid-No.4 (Decelerator) & Grid—

No.3 (Beam Focus) Voltage . . . . . 200 to 300 volts
Grid-No.2 (Accelerator) Voltage . . . 300 volts

Grid-No.1 Voltage

Signal-Qutput Current:*

Uniform 28709K Tungsten [1lumi—

Ratio (Apprax.) of Tube-Face 11 umi~

Minimum Peak-to Peak

Field Strength at Center of

Field Strength of Adjustable

For scanned area of 1/2" x 3/8"

{(For picture cutoff) . . . —45 to ~100 volts

Normal Qperating Range. . . . . . . 0.1 to 0.2 pamp
Minimum, with 0,6 foot-candle of
uniform 28700K tungsten il-

lumination on tube face . . . . . 0.02 pamp

nation on Tube Face to Produce
Signal-Qutput Current of
0.1 to0.2pamp o v v v o v s v o s 3 to 10 ft—c

nation Required to Produce Signal-
Qutput Current of 0.2 pamp to That
Required to Produce 0.02 pamp . . . 30

Blanking Voltage:
When applied to grid No.1 . . . . . 30 volts
When applied to cathode . . . . . . 10 volts

Focusing Device . . . « + o v & o 40 gausses

Alignment Coil. « « .« o o v ¢ & & 0 tod gausses|

pefined as the component of the signal-electrode current after the dark~
current component has been subtracted.

OPERATING CONSIDERATIONS

The base pins of the 6198 fit the ditetrar8—pinconnector
such as Cinch No.54A18088, or equivalent.

Resolution of better than 350 lines at the center of the
picture can be produced by the 6198. To utilize the reso-
lution capability of the 6198 in the horizontal direction
with the standard scanning rate of 525 lines, it is neces-
sary to use a video amplifier having a bandwidth of at
least 6 megacycles per second. The max imum resolution ob-
tainable is |imited by the size of the scanning—beam spot.

SEPT. 1, 1952

TUBE DEPARTMENT TENTATIVE DATA
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VIDICON
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SMALL - BUTTON DITETRAR
8 -PIN BASE
JETEC NeES-I!
v
125 MAX.
’ ~
303" N, T
- 45 MIN.
ZERO MIN. SHORT INDEX
265" MAX.—| PIN
8 PINS .
#»+.002
050" 004"
DIA.
SHORT [NDEX
PIN
“
800
DIA. 4
92CS - 7765
Base—pin positions are held to tolerances such that pins will fit
a flat-plate gauge having thickness of 1/4" and 9 holes 0.0700"
+ 0.0005" so Tocated on a 0.6000° % 0.0005" diameter circle that
the distance along the chord between any two ad jacent hole centers
is 0.2052" % 0.0005%. Gauge is provided with center hole having
diameter of 0.300° + 0,001* and same center as the pin circle,
SEPT. 1, 1952 CE-7765

TUBE DEPARTMENT
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OUTPUT CURRENT AT ALL WAVELENGTHS
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TYPICAL CHARACTERISTICS

ILLUMINATION INCIDENT ON TUBE FACE

TUBE FACE
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6326
VIDICON

FOR PICKUP FROM MOT!ON-PICTURE FILM
600-LINE RESOLUTION

DATA

General:

Heater, for Unipotential Cathode:
Voltage + = « « v « o« » . 6.3£10%. . . . ac or dc volts
Current . v v v o s « « . 0.8 P - 1)

Direct Interelectrode Capacitance:é
Signal Electrode to

A1l Other Electrodes . + . « 4.5 et

Spectral ReSpoOnsSE o « « s o o o o o & o 4 » See Curves

Photoconductive Layer
Maximum Useful Diagonal of Rectangular

Image (4 x 3 Aspect Ratio). « « « ¢« « + 0.62 inch
Orientation of Quality Rectangle—Proper orientation is obtained
when the horizontal scan is essentially parallel to the

plane passing through the tube axis and short index pin.

Focusing Method . . . e+« .« Magnetic

Deflection Method . . e &« s+ « Magnetic

Overall Length . . . e eo. 6-174"1 174"

Greatest Diameter (Excluding s}de ii;). 1.125" + 0.010"
Maximum Radius (Including side tip) . . e v« ¢ o 0.,805"

BUTD 4 4 v v o o s o o ot s e s s a s s s I-B
Operating Position . . . Approx. horizontal, or faceplate up
Weight (Approxs) « e o « « v o s o v o s s 0 s s s s o 202
Base . « . . . Small-Button Ditetrar 8-Pin (JETEC No.E8-11)
BOTTOM VIEW
Pin 1: Heater Pin 7: Cathode
Pin 2: Grid No.l Pin 8: Heater
Pin 3: Grid No.3 Flange (SJ):
Pin 4: Int. Conn,— Signal
0o Not Use Electrode
Pin 5: Grid No.2 Short Index Pin:
Pin 6: Grid No.4, Int. Conn.——
Grid No.5 Make No
DIRECTION OF LIGHT! COnneCt ion

INTO FACE END OF TUBE

IMax imum Ratings, Absolute Values:

SIGNAL-ELECTRODE VOLTAGE .+ + . .
GRID-No.5 & GRID-No.4 VOLTAGE . .
GRID-N0.3 VOLTAGE « o o « « o « &
GRID-No.2 VOLTAGE 4 & 4 ¢ o « & &
GRID-No.1 VOLTAGE: )
Negative bias value + o o + o o o o « o o 125 max. volts
Positive bias value « + o « o« o ¢ o & o o 0 max. volts
PEAK HEATER-CATHODE VOLTAGE:

Heater negative with respect to cathode 125 max. volts
Heater positive with respect to cathode . 10 max. volts

. 125 max. volts
350 max. volts
350 max. volts
. 350 max. volts

.
o o s .

& This capacitance, which effectively is the output impedance of the 6326,

is increased by about 3 uuf when the tube is mounted in the RCA de-
flecting-yoke and focusing~coil assembly. The resistive component of|

the output impedance is in the order of 100 megohms.

MARCH 1, 1954 TUBE DEPARTMENT TENTATIVE DATA 1
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6326

VIDICON
FACEPLATE:
JTTumination o« o o o o v o o o o o o 1000 max, fi—c
Temperature o o o « s o o o s 2 4 o 60 max. oC

Typical Operation with Static Focusing:
Grid No.3 connected to grids Ndsg and No.5;
scanned area of 1/2”" x 3/8"
Faceplate [1lumination:
Average Highlight#, for

pickup from film ., . . 100 to 300 ft-c
Constant, for pickup from trans—
parencies or opagues . 10 ft-c
Signal-Electrode Vol tage:
For pickup from film . . « « « « 10 to 30 volts
For pickup from transparencies
Or OPAQUES « « o » & 30 to 60 volts

Grid-No.5 (Decelerator) and
Grids—-No.4 & No.3 {Beam-Focus :
Electrodes®) Voltage . 200 to 300 volts

Grid-No.2 (Accelerator) Voltage . . 300 volts
Grid-No.1 Voltage for Picture Cutoff —45 to -100 volts
Highlight Signal-Electrode Current . 0.3 to 0.4 pamp
Average Signal-Output Current¥ . . . 0.1 to 0.2 pamp
Maximum Dark Current:
For pickup from film . « « « « « & 0.004 pamp
For pickup from transparencies
OF 0pAqUES « = ¢ o o 0.02 pamp

Average "Gamma" of Transfer
Characteristic for signal-output
current between 0.02 pamp and

0.2 AMD & 4 o & o o o s s & « « o 0.65
Visual Equivalent Signal-to-Noise
Ratio (Approx.)® . + 300:1
Minimum Peak~to~Peak Blanking Voltage:
When applied to grid No.l .« . « 40 volts|
When applied to cathode . « + ¢ & 10 volts|
Field Strength of Adjustable
Alignment Coil .+ « . . 0 to 4 gausses

A Averaged over the time of one TV frame.
* Beam focus is obtained bTV combined effect of grids—No.u & No.3 voltagd]
which should be adjustable over indicated range, and RCA-217D1 Ffocusing
Coil with 40 milliamperes passing through it.
Defined as the component of the signal~electrode current after the dark-]
current component has been subtracted.

For amplifier systemof the low—noise cascode type having 8-Mc bandwidth.
Because the noise in such a systemis predominately of the high—~frequenc
type, the visual equivalent signal-to-noise ratio is taken as the ratiof
of highlight video-signal current to rms noise current, multiplied by
a factor of 3.

-

)
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6326
VIDICON

Typical Operation with Dynamic Focusing:

Grid No.g used separately as Dynamic Focusing Electrode;
scanned area of 1/2" x 3/8"

Values are the same as shown above for Typical Operation with
Static Focusing except as follows:

Grid-No.5 (Decelerator) and
Grid-No.4 (Beam-Focus
Electrode®*) Voltage . . . . 200 to 300 volts
Grid-No.3 (Dynamic-Focus
Electrode®®) Voltage: \
. .. W e . 4 . . 200 to 300 wvolts

DC value . + . .
(APpProXe)s o o o o « 60 volts

Peak-to-peak value

** Static beam focus is obtained by combined effect of grid-No.4 voltage|

which should be adjustable over indicated range, and RCA-217D1 Focusing
Coil with 40 milliamperes passing through it. Dynamic beam focus to)
give improved edge focus is supplementary to static beam focus and is
accomplished by adjusting the dc grid-No.3 voltage to the same value

as that of grid No 4 and by applying to grid No.3 an ac voltage having
patabolic waveform.
BASE CONNECTOR

The base pins of the 6326 fit the ditetrar 8-contact con—
nector, such as Cinch No.54A18088, or equivalent.

SPECTRAL SENSITIVITY CHARACTERISTIC,
DIMENSIONAL OUTLINE,

and
BASE DIMENSIONS
are the same as shown for Type 6198

@ [ WLLUMINATION: UNIFORM OVER PHOTOCONDUCTIVE LAYER, i1
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6326
TYPICAL CHARACTERISTIC
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6326
PERSISTENCE CHARACTERISTIC
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