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VACUUM TUBES

Botiom view,

D1D-161GH Cathode Focus anode
{CRT}
Fitoment
EL3&0

{ POWER PENTODE)

Filament Filament

e Cothode &
SuUppressor
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TYPE

BFS 92
BC160 /10
BC1G7
BC1T7

B8OYE0
BF200
BF335
BF458
BFS2IA
BSV 78
BFX 44
BFY S0
BSX 21
BU108
N 2907
2N3S5

&0573

PACKAGE
e T0-5
- T0-5
— T0-18
- 10-18

e TO w3
— 10-72
- 10-39
- TO-126
- T0-33
— T0-18{FET)
— 1018
— 10-72
- 1018
- 30-3
- T0-18
— 10-3

— 10-12 [FET)

TRANSISTORS

Bottom view except for TO-116

emitier

T0-3
BOYS0
BU106
2NI0ES base collector
[case)
emitter
70-5 &
BF5 97 bose
BCise/I0 collector
(cosa}
TRANSISTOR  FET
T0-18 emitter | scurca
8L 107 R
80177 base droin
BFX44 coliector | cale
BFX {case)
IN2307
BSV 78 (FET)
emitter
T0-39
BF 136 bhase
BFS23A
coliector
[case}
TRANSISTOR FET
T0-72 emitter
BF200 . hase gate 2
BFYS0 )
collector gatel
£0673 (FET) shield source
|tose}
collector
TO-1286
BF458

NOTES

metal
b syrface,
¢
[

maunting

TYPE PACKAGE

BAXT? - S0D-17{a}
BAX1S = S0D-17{a}
BBI05G —50D-23

BYXAZ —DO-2
BZX30/200R — DO-4
BZX75 ~ DO-7

BZY868/Teners - DO-T
INED0T -« PLASTIC

0AZS =~ DO-7
0A202 ~ DO-7
ZP2wo -~ DO-2
1N914  — SOD-17(b)
TNSIE —~ SOD«17{b}
LED = See below
MR750-2 = PLASTIC
BYX71 -50D-38

S0D-138

BYX™T 600R
9 %[
——e—n |

MCL SRA~3 MIXER

DIODES
A
DO-4 | X
svxaz [ P=c
BZX 30/200R 5 ~ I
ZD 200 BOOR |
T i L
Reverse
DO-7 Colavred bond
BZX7S
B2YB8/Zeners
0A9S Iq
DA 202
BAY 20
...._H_
S0D-17(a) J
K A
N
BAX13 brown orgnge block
BAX15  Dbrown gresn block
SOD -17(b} ’
K A .
. IMS1E white brown™ yellow
INTI6  white brown  blue
...ﬁ_........
S0D-23 X A
BB 195G
white band
—je—
PLASTIC
1N4007
MR250-2 . white bond
MODULE OR VARI-L
CM~-1 i
LED
K

i

1
Biuering -#@ ¢ ¢
glte o ¢

A@

+ve})

DIo-161GH
[CRT}

[ POWER PENTODE}

EL350

VACUUM TUBES

Bottom view,

Cathode

x
plotes

Grid

Focus anade

Filamant

Fila ment

Cothode &
suppressor
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-

THLS,

e e BOX I S el e ASSEMBLY AS.A1L. -
POWER SUPPLY ASSEMBLY A8.A2  moata ) Box 18 VOLT REGULATOR .Fr-—-j;fr EHT DIVIDER ASSEMBLY AB.A3
- 1o :01 : .53 ’ : 2)(43 68;23 o ¢ : '
| 4oy G 4 2e. | o 0 o
1; 'j &: :i 1o :03 " J23\;'\1 ' Oz cy
.sgcd secl 40 | 04-"‘11-&1}'—‘ R
T3 R so B8 12y _
s"tﬂ . A D 4] 12903 50, 03 - 210 ~
. [:]m o1 ' ‘ ol |
P - 10 [P e TRz {4 i.
16 G115 secl MDU ol U os5a{llag v ©
f———t— B | ey - 4 o
g []ss| ! ocmis . _
D 100 ' pr—elBl o parTe .
ettt Ho ' or—U8 i oamer Components sice Scale:1:1 .
- Pri ' U ! ' ’ *IC’i ms‘uln’ted from punei ? :
T-z <4 DL U o : 04 L2 30V o1 .
3 . .
(4 % uo l Op ~tEtpm 4 30V ok o o
nE wo L) voiLe
Sec : B0 C=—==2¢® o TR " Components side Seale: 1:1
i J ) o1 Z9 = [Te) I os—ttle —akv
Componeats side Scale: 1:1 J B
) V1 -CONNECTIONS
- Bottam viaw,
DEFLECTION BOARD ASSEMBLY ABAY .
o .
o R _ ‘7' MODULATION ASSEMBLY. AB.AS
o3 ) (E] sz ' R ’ .. R29
o4 2 s U [BT% I537] 5. E} - -0 o e
o [| 2, @. - fed - 10 -
® R — . Rt
N @ U del - 1 .
O bcm ki ] BETT ; . @ o
I ¥1 R28 ASTIG P)\ohn
. X D 19314 . %-GAIN tavpler . .
o1 [+ [ BT BFé BFNE k4 RE . D H O
. Rl'[ R2o . + (a2 - . JECI2T7 €1 5
o LMK D D . . T R2 A SHIFT @ o - o)
. RZ1 Y-GAIN £ O
os ) I ‘ & 75 )| vesmiFT Eg:] D Rs o
O 3 i i DRJ R? e o7
B - . . . i
O . O o
o [o:}
ot . , . -
Components side . . - Scalae:i:1 . Components side Scote: 111
NOTES 1SSUES AUSTRALIAN GOVERNMENT
Order [Drawn|Checked AMENDMENTS Examd.[App’d} Date { No DEPARTMENT OF SCIENCE
&AL G b fgwv fansst s .
Y1 A I8y Repuiater mods. el fa‘ll_’ﬂf"(c- ba. VL e L IONOSPHERIC PREDICTION SERVICE
G ARD| AN HMina nna}‘or‘mn raas. an, ] G jrnsn] 3 )
eaal cr M”,.faf—m acle palded, »u §ow juas [ONOSONDE TYPE 4 B
GAD| A6 | Trte chenged ro £5. = LR E-ATA T AB &
GAMN K& | Leyouhor ATA7. & ACAA “rroditied. et am|mrnie | DISPLAY & MONITOR-ASSEMBLIES ‘A10
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it ‘ Lavouts CIRCUIT DGM. SUPPLEMENT
. 4 DRAWING No SHEET
| - CcD~230Y2" 20F 2 SHEETS




SYMBOL

DESCRIPTION

Frame or chassis not necessarily earthed,

1 w  moving contact,

" pnp ¥

SYMBOL DESCRIPTION SYMBOL DESCRIPTION SYMBOL DESCRIPTION
. -bi- Dicde device
_Il..,.ll.... Battery, (fenger lead is + ) e I Resistor fixed @ Mator ‘@‘ Diode used a3 o copacitive device,voraoctar orvarizap,.
-B- Oicde, voltqge reference | Zener.
—i}— Resistor vorioble. :‘ i Transistor, Junction-gate field effect,-ﬂyi‘:,gn%u:ftyph
Eorth, -{7_2_’5. it with preset adjustment, Tronsistor npn type
—i;l—

Switch contacts - change ~over,

- .

EOOE

Transistor, Junction-gate field effect ,'p thannel type.

Lamp, signol.

Switch contadts, changa-over, press button,

®

Light emitting diqde (LED}

Capocitor fixed

.- -
-

Transistor, junctien-gate fisld effect’'n chonnel type.

T

Piezo-eteciric érystal, e t————e | " Lead or feed through. L
: Switch- multiposition [ wofers seguenced from front)}
+ t = coemmon
—-[ll‘—‘ " poiarized electrolytic (j “"_’ZD Photon couplet.
—{——- Conductors crosting (no slectrical connection) ._j/F_ M voriable
—L—T— w Junctions., —j/{\— W with preset adjustment Cathode ray tvbe, { CRT)

Coaxial pair of lines with outer connected to earth,

rl

i

Thermionic volve, pentode,

QO Terminol or tog.
v Aerial

" moww— | Plug { male} YYD | Inductor [choke) @ integroted circvit,

D | Skt {Femate) N n with ferromagnetic core, —-9—— Logic element (gate} ANRD > " "

e Plug,cooxial, rYfY'\ n variable. -dg " A “ NAND v "

}—9—-‘-— Socket,caoxiol | r-vkr\ n  preset nd};lstment. -11 h » u oR Diode bridge rectifier )

—-:xu———v.—_\ Transformer with ferromagnetic core, -__-1 L] fr . NOR
=3 Fuse :
NOTES ISSUES AUSTRALIAN GOVERNMENT

1 Symbols genarglly in dccordonce with BS3339, Order Drown [Checkd AMENDMENTS Exomd lApprd [Cote | NO DEPARTMENT OF SCIENCE
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4 BIT BINARY CODE
OF SELECTED NUMERAL

& .
A B c D
2 I3 4 5 Iz 1 s 5 ]2 3 s 5 ]z 3 4 |s 12 3 4 | 2 I C
AJ A1 A3.A2, ~ AJ.AZ. o AJ.AS. A3 AS. 7 Ad A4,
et e e maa e e ama gy e - v awa  mew e aaem e s e e d— w— T w— v— s e man ama us s -
BLANK { -+ BLANK “ TENS HOURS o= VARIABLE Ne
________ +_Q_ ¢ © 30, 1 O NUMERICAL
______ — e — e e = e e o - st T aftai INDICATOR
UNITS YEARS i (:) -« HUNDREDS DAYS I (:) UNITS HOURS | (:) - BLANK i (:) ) GENERATOR
s - ..__“..__._*._i....__ = I A L -
{ PRESET 7) t @ | TENS DAYS @ - Of TENS STATION No 1 (3 TENS SECONDS @ |-
e o i o - = e T - e e e - — - - o e e e L
BLANK t (:) = UNITS DAYS ! - (:) UNITS STATION No | (:) UNITS SECONDS i (:)
: l w6 2 {2 s ] )
. b o 4 [ ] 128 :28 16
- e 4 L
, ‘
he e 2otz 15 18 18 j20 21 - l ha (o b i3
[ [ ¢ % 4 4 AJA TENS MINUTES  EENE)
UNITS MINUTES
Y O O 1 4
o8 z A3 AB. AJAG,
o2 STATION No STATION N°
»20, REPLACEMENT .| RePLAcEMENT
o1 » ©OF SECONDS OF SECONDS,
SEC. COMM. PRI. COMM.
PART
DAYS HR MIN 3 ] I
PART 4
- PART 2 PART 1
YAR, N®-SECS YEAR
+ } 'y 3 y A
DISPLAY DN MONITOR CRT. A3.AB. A3.AB.
WHEN M., DISPLAY SELECTED PRIMARY SECONDARY
COMMUTATOR COMMUTATOR )
- GENERATOR GENERATOR
. +
A
PART % PART 2 PART 3 PART & i
VAR, N®-STN,
T YEAR DAYS HR MIN. 25 loa 77 26 5
- Q o
LY 7
DISPLAY ON CRY WHEN [ONOSONDE IS RECORDING. Y
. 4 BIT BINARY CODE CHANGE INFOR MATION
FOR SELECTION OF ) FROM N.I. CHANGEOVER
NUMERAL TO BE DISPLAYED 10 REPLACE SECONDS
WITH STN. N° WHEN REQUIRED
DURING FILM RECORDING
ISSUES AUSTRALIAN  GOVERNMENT
Qrder [Drawn fChedi'd AMENDMENTS Examd|ApprdfDote [R® DEPARTM ENT OF SCEENCE
LAD Sl RTINS I {ONOSPHERIC PREDICTION SERVICE
LGAD| NG | Title changed Fo 55 . A6 la.n [RaaR 2
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BLOCK DIAGRAM,
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From
AS.AY,

¥-BLANK
from G.G.

VIDEC from
S5I1G.PROC.

GRATICULE
from G.G.

Nl ¢fo
To Com.Gen
L atc.

NI Brightening

PULSES from

Num. Gen.
A3.AL,

From
Cam,Gen,

(LINES

I

o
..l
w3

From
ALAN.

Ly
ad
v

f

m
o

3

|

4
>
=
o

IONOSONDE TYPE 4B

CONTROL LOGIC
BLOCK DIAGRAM

Vig function Sw's 18 § kHz
on AS. A1, ulse /2 v
e from AJAS, from AJAS.
MON MAIN
z e 8§ z 3 7
»> MONITOR
CONTROL
10 MONITOR DISPLAY CONTROL LINE _ - GATE
P PROGRAM
CONTROL - »
5 MAIN DISPLAY CONTROL LINE o GATE
3 »
- P MAIN CRT Y
CONTROL >
26 o P GATE
Pt ADD VIDED
2 SRATICULE et V7PN - Coate "t
- & NI GATE BRIGHTENING
PULSES
JLN-L « X=-BLANK ¥
A VIDEO CONTROL |
S— 1
Ix POWER o TX
NUMERAL | NDICATOR X POWE POWER
& SUPPLY
=t CONTROL DRIVE GATE. 12 SUPPLY
%9 NL BRIGHTENING
PULSES TO MON A ¢
TRANSMIT Y
15 - NI » M, C/0 o " A-SCAN o tf‘c;‘:m‘ﬂfm 14 From TX FAIL
. CONTROL o GATE - PROGRAM CONTROL - LINE DETECTOR
CONTROL = v
LINE INYERTER
TX FAIL WARNING <90 To TX FAIL
A WARNING - Lamp S WARNING
2 . v LOGIC GATE LAMP,
T NI £/0 _
- GEN. e
e A A
e | ey FREQ.
X PULSE - svm% o .
CONTROL T OVERRIDE g il TX PULSE 16 TX PULSE
25 A GATE te TX
24
» A
21 L X-BLANK - X~ BLANK LINE -
T GENERATQR l -
27 A
i TRANSMITTER
27 o 1 CONTROL ;
o N
INVERTER
31 17 4 29
X- MAIN A=5Scan Control Line From F/S IX PULSE
TIMEBASE from contact 2,524 F/S overrid 11
. oo A ! rride, From AZATL
ISSUES AUSTRALIAN GOVERNMENT
Or der fDrown] Check'd AMENDHMENTS Examd|ApprdjDate fN® DEPARTMENT OF SCIENCE
e AM R Gwloar] 7 IONOSPHERIC PREDICTION SERVICE
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MON
CRT

MON
CRT

MON
CRT

OTHER
SWITCHING
ASSOCIATED
WITH
PARTICULAR
OPERATION

1 2
NUMERICAL INDICATOR A SCAN
X Y
NI, SIA CRT [ MaAIN SZA CRT
TB 1.¢C X T8 7T X
o ™ o ¢ ey L e ma e s o e
2% 29
. -
Y
N1 528 CRT  °* S2B CRT
B i C \d - 2 C Y
- o S | - PR
32 32
NI, s2¢ GRT s2¢ CRY
YIDED T z T T z
s - TR WY, St Y i sttt Ot Qe e e e
18 2% 28 s
TC
520 FREG 520
1 C SYNTH 2 c
OOt e e
B ueasy |
Not wused — -

SET 528 CRY
Up 3 [ Y
M OO D S
20 2
z
SET $2C CRT
upP 3 C 4
o — O L On own
kY 25
52D
3 C

— 1

Not used —

4
PRESET FROGRAM

X
MAIN S2A CRT
T8 ¢ C X

l------—--o-'-o—-—;;—m—
Y
HAIN 528 CRT
T8 4 C 4

"-w—om-o—-n--ﬁ-—b-

MON 52¢ CRY
VIDED PR z
E e T
w P
SCAN
IND
MON
CONTROL
3
S20
Gifl:E Ot
PP
END
-3 LAMP
ADD “‘“‘°""‘23
[ 3r)
A
PP FROM
TIMER MAIN PP
S1.02.

SWITCH S2 POSITION

5 b 7 8 9
SINGLE SHCT 15 MINUTE 5 MINUTE 1 MINUTE CONTINUOUS
x X ! % oy X
MAIN S2A CRT | MAIN 524 . CRT | MAIN 52A €RT , MAIN 52A CRT 1 MAIN S2A CRT
18 E X |78 6 C X {78 T C X 1 1e B C X ¢ B 3 C X
L L <> < e T Qg Lo - Cri—0 i e S an st ey E < 2 S
29 29 el A 23 29
Y
MAIN 518 CRT [MaIN 528 CRT [ MAIN 528 CRT
T8 5 C Y |T1B 5 ¢ Y 18 B 9 C Y
Do Lan O~ Dyt »- > IR i amt o d
a2 2 32
MON §2c CRY | mon s2¢ CRT . Mon MON s2¢ CRT
VIDEG T Z  VIDEOD 5 C Z  |vioeo VIDED T <
L Lol O iy | = Ll o o L O e e A lipn
18 25 18 25 13 ® 2%
SCAN SCAN SCAN SCAN
IND IND IND IND
MON MON HON MON
CONTROL ] CONTROL 1 CONTROL I CONTROL
P ————{ [ L 0-
30 30 30 30
520 $20 520
15 MIN 6 < S MIN T C - J1MIN 8 C 3 C
~— OPERATE o > S
e GATE 1 GATE © _.L GATE Oty ._L .L
* hra “'.'.‘ ) F -
TRANS - .
FER || o .
]
L3 15 -3
\ A
HOLD WAIT 15 MIN 5 MIN 1 MIN
*1wro ™™ inD. TIMER TIMER T, TIMER
520
s3 T
= TTL *
ONE SHAT &
GPERATE
N H i’"
i !
1S SUES AUSTRALIAN GOVERNMENT
Ordér |Drawn|Check'd AMENDMENTS Exomd|Apord|Dote | N® DEPARTMENT OF SCIENCE
[ -1 I dp fom fTrore] s
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.. OTHER
- SWITCHING
SSOCIATED
SLEWITH -
PARTICULAR
. OPERATION

ki

SWITCH S1 POSITICN
] t L
1 2 3 4 g \ 6 7
SET UP PRESET PROGRAM SINGLE FRAME 15 MINUTE 5 MINUTE 1 MINUTE CONTINUOQUS TIME BASES ON AS.A1,
x X X . x X X MAIN X
S1A CRT | MAIN 514 ERT | MAIN S1A CRT ' MaIN 51A CRT | MAIN S1A CRT |MAIN 514 CRT | MAlN S1A CRT| X MAIN
c X 7B S x 78 E X TH 4 C X B 5 C X iB 6 C X T8 T . C X P RESET x T8
e » e - s Qe - - o > Dot - » -+ o » ~ - MAIN [
22 n sl 22 n 22 22 T
¥ v Y v ¥ ¥ HALN '
S1B CRT | MAIN 518 CRT | MAIN 518 CRT |{MAIN SiB CRT | MAIN s18 CRT  MAN 518 CRT | MAIN $1B CRT} ¥ ST MAIN
[ ¥ T8 c Y 1B T ¢ Y B 4 C A TB 5 € Y B 65 Y T8 17 C A RESET Y T8
=0 —— Gt - - ol O P et mre Dt  —— 3 s oo = Ooalpm O MAIN "
26 26 26 % 6 25 26 28
X X
sic CRY H%’ENO s1¢ CRT | MAIN s1¢ CRT ' MAIN S1C CRT § MAIN 51C CRT | MAIN 51C CRY | MAIN 51C CRT | N TB
z {wvi 7 | viDED 7 VIDEO VIDEO z | viDEO z | wpeD Z' | meseT . NI
% Qs s b e e a5 O P P -~ e ZeS  o— ,-——o--—-—g-q—%-»-——o—-y- P ENA O o1 N e
27 8 7 8 il 8 n 8 77 8 27 8 27 4 .
) ¥
CAMERA T0 1o T0 10 70 0 T8
1 3 CAMERA CAMERA CAMERA CAMERA CAMERA CAMERA NI
ADYANCE
Eitem t | 1 L ! 1 bt tt | -
5‘ PLEY
rad)cni G~ el e 3 | 5. -y o
CAMRERA 23 sic’?g CAMERA | 28 Slc:g CAMERA | 28 SgAN CAMERA | 28 SiAN CAMERA | 28 SCAN CAMERA} 28 SCAS* CAMERA | 28 RESET NY, ] SE?
[OPERATE | OPERATE | OPERATE IND OPERATE IND OPERATE END OPERATE IN OFERATE. 12
[ T n T 5 28 u f7] 24
i 5 MAIN i 5 MAIN i 5 MAIN f 5 MAIN f 5 MAIN i 5 MAIN "
CONTROY CONTROL CONTROL CONTROL CONTROL CONTROL
S1D 1D 510D 510 $1D
TC #P 7 C OPERATE 15 MiN A C S MEN 5 C 1MIN 5 C TC Fr::ster
O GATE C-d0 =1 - GATE g - GATE Ot GATE OrttrO— Ot o
OPEN . .
L 1 1 1 1 1 YERE
:{;’D TRANS e
j——a—= aamm R
23 FER 24 iy
! £ 6 I15 b9
i I h
PP FROM 0 WAIT 1S MK 5 MIN 1 MIN
TIMER MON PP ny ;im!i? 1 ino TIMER TIMER TIMER
{52.04)
510
55 D
] [+ Gl
== .
ONE SHOT
OPERATE
. ¢
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£A0 24w e f IONOSPHERIC PREDICTION SERVICE
cAn| kG| Vitle changed fo £3 e e uats 2

IONOSONDE TYPE 4B
DISPLAY - PROGRAM SWITCH
OPERATION — BLOCK DIAGRAM.

DRAWING N2

CB-33Y1

SHEET

1 of T SHEES




DERIVATIGN OF INPUT 'O’

Reset Llina

{IN-A5)+ (B5+C5)

\2 it

3
{ IN-AS)-[BS-CS)* D5

To IC3 PiN 4
IN=TkHz IR GRATICULE GEN.

WNz3kHz

os | f L
RIS N I OO O 1 R T ) e
_— B L

Il

5+33ms

{iR-A5)+(B5+C5] |

'L
e

16667 st fo—

R —
{IN-A5) (as-ch-ss[

DERIVATION OF INPUT P
{

Reset line
2
{5303 mg)
Fram 1a 1C10 s 1
IC5 emmcs——tp—— 7493 D
PINT1
{Ds}

{ATG- B0} ®
Yo ICIFINS
IN GRATICULE GEN.

A%D

DERIVATION OF INPUT LQ' ‘

Reset line

{IN*AS} @
Yo 1C18 PIN 7 iN GRAT.GEN
£1C18 PINA IN TX PULSE GEN.

ey T UL UUHUUUUUY
MUy ur
el L L T TN T Te

Ab

‘4, J,f. ‘._ .
DERIVATION OF. INPUT;'R
iz 3

S

Y}

s

o

__Reset liné--;_."‘
RN

2 Tt L

5331 ms +. (85°333ms3)

n 7

{ A10- B10)

to 169 PINTZ
IN GRATICULE GEN.

e
—_ &’{ ?32.67}4— 16667 s
o [ L L [ L 1T =] 4 I I 1T
! Le5.332ms -+ e 5223ms -
{ A10- 810) ﬂ m r® { Ato-B10] [ ] [_1 l_] I—W ®
h—z;:t’:n - ]-e—z;;gaa-—-l
i
Refer to A3.AIL
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DERIVATION OF INPUT S DERIVATION OF INPUT T

Reset line Reset Line

(5+311ms)

To 1C8 PIN 1
IN GRATICULE GEN,

Te IC9 PIN 13 IN GRAT.GEN.
LIC8 PIN 2 IN TX PULSE GEN,

e U UL UL UL
s L LI LT LI =L Ll ruL

N S N S D T
. }4-—-12".‘.31 sec
5 | ! N 1

]

(mem [ |
|-(—1B-922:ec ———i
(ss [ | ] [

. e 655 13
(& || [ ®
e 5333 ms ———— ]

Lo
20 s
reset.

DERIVATION OF INPUT

Reset Llins

14 +16 it

[ A19-D19}

©

To 1L8 PIN 2
N GRATICULE GEN,

as | ] [ T L] ]
p1g | f L

1-355 see ] e

[ I i

{ A19-D19) |

{57333 ms)

{ €0-570

[ L

DERIVATION OF INPUT V'

Aeset Lline

2 2
(85-333ms)
) i 4 IC10 18 i } - IC15 =18
7493 7483
A B [ A B
'12 l1 _|9 & “1_2_]1 19
n 5
b 1
IC‘II\?m/ﬁ 1\%/&11

To IC12 PIN1
IN GRATICULE GEN.

bt 170657 ms —

]-———u-za‘.r'rsu. ——,-‘ 20 sec
lreset @
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