COMMERCIAL OSCII.LOSCOPES AND RELATED EQUIPMENT

DU MONT MODEL 247

FREQUENCY RESPONSE
Vertical Amplifier Flat, 2 cps to 100 ke
Horizontal Amplifier Flat, 1 cycle to 30 ke
Sweep Circuit 14 cycle to 50 ke

DEeFLECTION FACTORS
Vertical Amplifier 0.05 rms volts/inch
Vertical-Deflection Plates 25 rms volts/inch

Horizontal Amplifier 0.5 rms volts/inch
Horizontal-Deflection Plates 21 rms volts/inch

LiNeE RaTinG 115-230 volts, 40-60 cps

TuBE COMPLEMENT
Type Function

6J5 (V1 Input Stage Cathode Follower

6SH7 (V2 Vertical Voltage Amplifier

6J5 (V3) Cathode-Follower Driver

6AG7 (V4,V5) Verl’gigal Push-Pull Deflection Am-
plifier

5CP1 (V6) Cathode-Ray Tube

6SN7GT (V7,V8) Grid Signal Input Voltage Ampli-

fier and Polarity Changer

6SN7GT (V9, V10) Blanking Amplifier

6AG7 (V11) Z-Axis Amplifier

6SN7GT (V12) Blanking Control

6SN7GT (V13, V14) Sync Amplifier

6SL7/GT (V15,V16) Diode Control and Polarity
Changer

6Q5G (V17)
6SN/GT (V18, V21)

6SN/GT (V19,V20)
6SN7GT (V22, V23)

Sweep Oscillator

Cathode Follower and Vertical
Amplifier Input

Diode Control and Blanking
Amplifier

External Sync and Blanking Con-
trol Amplifier (Sweep Linearity
Compensation)

Differential Amplifier

Push-Pull Horizontal-Deflection
Amplifier

Neon Tube Voltage Regulator

Voltage Regulator

Regulator Control Tube

Regulator Control

Half-Wave Rectifiers

Negative Rectifiers

5U4G (V38) Positive Rectifier

6V6GT (V39, V40) Series Voltage Regulator

22’1;1;: schematic circuit diagram of Model 247 is shown in Fig.

Amplifier System

There 1s a direct d-c path from the plates of vertical ampli-
fiers V1, V2, and V3, to the grid of J/4 which permits, in this
section of the circuit, Y-axis or vertical position control of the
spot on the screen of the cathode-ray tube by means of control
R19. C12, a 50-uf capacitator, and C13 (2,500 uuf) keep the im-
pedance of the R19 section of the circuit at a low value.

The horizontal-deflection amplifier is similar to the vertical
amplifier, The d-c horizontal positioning is controlled by R164.
Note that the 726 grid is connected to the I/8 plate circuit and
a source of positive potential through R163, R164, and R166,
so that the 726 grid may be made more or less positive as de-
sired for positioning.

6SL7GT (V24,V25)
6AG7 (V26, V27)

VR90/30 (V28)
VR150 (V29)
6SL7GT (V30, V31)
6SL7GT (V32, V33)
2X2 (V34,V35)
6X5 (V36, V37)

The Beam Control Circuit

A special circuit is used to vary the beam intensity in ac-
cordance with the sweep when used on single or repetitive
sweep. Through its use, the cathode-ray-tube screen is made
dark when the sweep is operating. Basically, this circuit uses
a d-c amplifier which is connected to the cathode of the cathode-
ray tube. The amplifier is driven by a pulse obtained from the
sweep circuit which permits raising the beam intensity for the
duration of the sweep cycle.

When switching from recurrent to single sweep, the voltage
change cuts the cathode-ray-tube electron beam off. When the
single sweep is begun, the beam returns to its former intensity.
This 1s determined by the intensity-control setting and does not
change during the sweep cycle. The intensity-control setting

and the operation of the beam-control circuit are entirely
independent.

Gas Triode (6Q5G) Operation

In the operation of this beam-control circuit, the gas triode
I717 is so biased that a higher plate potential is required to cause
current conduction than is the case during recurrent operation.
The 6Q5G 1s stopped from reaching the breakdown potential by
the electronic control action of diode }719. The bias on this
diode determines the actual potential on the 6Q5G plate.

The action of the gas triode is such that if its grid is driven
by a positive pulse the bias on it is reduced and the tube be-
comes conductive, For pulses of shorter time duration than the
time allowed for sweep, the tube returns to its former condi-
tion and is prepared for the succeeding cycle of its operation.

Current flows through the control diode 719, determined by
R98 and R99, during the time the 6Q5G is nonconductive. Con-
versely, no current flows through V19 during the period the
6Q5G gas triode is conducting and during the time the sweep
capacitor is charging up to the diode conducting potential. Con-
sequently, a current flows through the resistance in series with
the diode cathode which 1s virtually of constant value for a
given control setting, except during the sweep cycle. At that
time the cathode will be at its bias potential. The developed
pulse controls the potential of the cathode-ray-tube cathode,
and therefore, the cathode-ray-tube bias and intensity of the
electronic light beam.

By varying the diode circuit resistance in proportion as the
6Q5G plate circuit resistance changes, the voltage across the
resistance in the diode electronic control circuit is made sub-
stantially constant and is independent of the actual current flow.

Differential Amplifier

The tube 6SL7GT (124 and I725) is used as a differential
amplifier to amplify only the potential differences across the
diode load resistor (K151 and R152) so that the setting of the
diode bias voltage (single sweep adjustment) control RI153
does not affect the d-c operating levels of the following stages.

The output of the differential amplifier, amplified and re-
versed in phase from the input, is attenuated to zero level with
respect to ground and fed directly to the grid of the following
stage (1720 one section of type 6SN7GT). The pulse level at
this point is sufficient to operatg the grid of V720 between zero
bias and cutoff, so that the plate potential of 720 varies between
very wide limits, from approximately 50 to 400 volts. A wide
voltage variation is required for 1720, since the signal must be
attenuated up to the high negative potential at which the cath-
ode of the cathode-ray tube operates, while still permitting the
tube to swing from zero bias to cutoff.
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Cz26
C28

Cé1
Co62

C68

0.5 uf.
3-12 ppd.
3-12 ppuf.
100 wpf.
0.001 wuf.
100 AI.
24 uf.
24 uf.

16 pf.

4 pf.

0.5 pf.

50 uf.
2200 puf,
0.5 uf.
0.5 uf.
0.25 uf.
0.25 uf.
8 uf.
0.25 uf.
100 wuf.
0.25 uf.
4 pi.
0.05 uf.
100 wuf.
0.25 uf.
0.25 uf.
100 uf.
0.05 pf.
8 uf.

8 uf.
0.25 uf.
0.25 uf.
0.25 p.f.
50 wi.

8 uf.

4 uf.

1 uf.

0.2 ,uf.
0.05 uf.
0.01 uf.
2200 upuf.
680 muf.
220 puf.
Omitted

47 wpi.
100 puf.

47 mud.

60-240 puf.

0.5 uf.
0.5 uf.
3-12 ppf.
100 puf.
0.5 pf.
150 upf.
5o uf.
2200 ppf.
0.5 uf.

0.5 uf.
0.1 uf.

1 uf.

0.5 ,u;f.
0.5 p‘.f.
16 ui.
16 uf.
0.5 uf.
24 uf.

0.5 uf.
0.05 uf.

0.005 uf.
4 pi.
4 puf.
4 pf.
4 uf.

6oo V.
500 V.
so0 V.
500 V.
500 V.

so V. elec.
350 V. elec.

350 V. elec.
450 V. elec.

450 V. elec.

600 V.
25 V. elec.
500 V.
600 V.
600 V.

450 V. elec.
450 V. elec.

6oo V.
6oo V.
600 V.

25 V. elec.

6oo V.
6oo V.
6oo V.

400 V.
500 V.
500 V.
500 V.

500 V.
500 V.
2500 V.
300 V.
600 V.
6oo V.
500 V.
500 V.
600 V.
500 V.

25 V. elec.

500 V.

600 V.

600 V.
3000 V.
2000 V.
3000 V.
3000 V.

450 V. elec.
450 V. elec.

IsuﬂV

350 V. elec.

600 V.
400 V.
600 V.
6oo V.
600 V.

1000 V.
1000 V.

50 ma. fuse, 2500 V.
50 ma. fuse, 2500 V.

F3
F4

1 amp. fuse, 250 V.
5 amp. fuse, 250V.
150-500 ph,

800-2500 uh.,
800-2500 ph.

150-500 wh.
7%-19mh.  *£3%
715-1gmh.  *=3%
10 h. 50 ma.}

10 h, 50 ma. dual
19 h. 150 ma.

19 h. 150 ma.

2meg. VW.x5%
2 meg. ¥»“W.x5%
290K VW.x5%
20K 1, W.x5%
2.2 meg. 2 W.
47 ohm 72 W.
100 K 1W.
22 K 1W.
10 K pot.

.1 K ¥“W.x5%
27 K IW.
47 K 1W.
15 K IW.
4.7 K IW.
10 K I4W.
100 K 1W.
2.2 meg. 14W.
100 K IW.
5 K pot.

1.3 K Y EE-
100 K IVV.
47 ohm I/EW
47 ohm 2
270 ohm sW. Ni+5%
I meg. 1W.
I meg. 1W.
10 K 12W.
30K  10W.*5%
0K  20W.*=5%
8K 20W.*+ 5{%
10 K 72 W,
1 meg. W,
1 meg. IW.
I meg. IW.
1 meg. IW.
I meg. 1W.
1 meg. 1W.
I meg. 1W.
1 meg. IW.
I meg. IW.
I meg. IW.
I meg. IW.
I nieg. IW.
I meg. 1W.
I meg. IW.
10 meg. 12W.
1 meg. 15 W.
1 K IW.
2 K C.T. pot.

1 meg. 12W.
22 K IV‘&’r
10K IW.
1 meg. 12W.
15K 10W.*+5%
22K 1W.
47 K 72 W
47 ohm LW
3K 10W.NI=*5 ,fn
sK  10W.x5%
180 ohm 1W.
100 K LW
47 K LW

R63 10K 2 W.
R64 100K 1W.
R6s5 100K 1W.
R66 100 K W,
R67 100K 1W.
R68 100 K IW.
R6o 100 K IW.
R7o 100K 1W.
R71 100K TW.
R7z2 100K 1W.
R73 100K 1W.
R74 180K 1W,
R7s5 180K 1W.
R76 1 meg. 1 W.
R77 15K W
R78 10K IW,
R79 22K 1W.
R8 47K IW.
R81 10K IW.
R82 10K IW.
R83 1.8K 2 W.
R84 180K 1W.
R8s 1.8K 1LW.
R8 150K IW.
R87 18K 2 W.
R88 82K IW.
R8g 2.2 meg. 1LW.
Rgo 200 K C.T. Pot.

Ror 47K 12W.
Rgz 100 K 72 W.
Rgo3 100K LW,
Ro4 470 ohm 1.W.
Ros5 1510{1{ 1W.
Rg6 2K pot.

Ro7 33K 2 W.
Ro8 470K 1W.
Roo 4 meg. p:::-t.]]
Ri1s2 100 K pot. dual
Rioo 15K IW.
Ri1o1 10 K pot.

Ri10z 100 K IW.
Ri1o3 100 K 3W.
R104 470K IW.
R1o5 470 K IW.
R106 820 K IW.
Rio7 820K W,
R1o8 820 K IW.
R1og 820 K 1W.
R11o 820 K W,
Ri1ir 47K IW.
R112 50 K pot.

R113 47K IW.
RII4 471{ 1W.
Ri115 100 K pot.

R116 47 K IW.
R117 47 K 1W.
R118 47K 1W.
RIIQ 4?1\_ 1W.
R120 4?}{ 1W.
Ri21 47 K 1W.
Ri2z 47K IW.
Riz23 47 K 1W.
Ri124 I meg. W
R125 I meg, 1W.
Ri26 1 meg. W,
R127 1 meg. W,
IR128 I meg. W
R120 1 meg. 1W.
R130 1 meg 1W.
R131 I meg. W,
Ri32 2meg. YW.x5%
R133 290K 12W. "“5%
Ri34 1c K LW,
Ri135 2.2 meg. 2 W.
R136 47 ohm 2W.
Ri137 10K 2 W.
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ENCYCLOPEDIA ON CATHODE-RAY OSCILLOSCOPES AND THEIR USES

PARTS LIST FOR DU MONT MODEL 247

R138 mnKK 1W.
R139 25 K pot.

Rigo 22K 3W.
R141 2 K pot.

R142 500 K pot.

Ri143 270 K IW.
Ri44 270 K 1W.
Ri45 150K 1W.
Ri46 270 K 12W.
Ri47 470 K 12 W.
R148 1 meg. L W.
R149 2.2 meg. 2 W.
Riso 22K 3W.
Risr 12K W,
Ris2 See Rog

R153 10 K pot.

Ris4 100 K IW.
R155 I meg. IW.
Ri1s56 1 meg. 1W.
R157 I meg. W,
R158 1 meg. IW.
Ris0 820 K 1W.
R160 470 K 1W.
R161 1 meg. W,
Rifz 100 K 1W.
R163 g1 K 1W.x5%
R164 5 K pot.

R165 1.5 K 2 W.
R166 47 ohm LaW.
R167 30 K 3W-
R168 47 ohm W
R169 10K 10oW.%5%
R170 I meg. W,
Ri71 10K 12W.
R172 30K 10W.%5%
Ri173 30K 10W.+5%
R174 10K 12 W.
R175 I meg. 1W.
R176 1 meg. 1W.
R177 1 meg. W
R178 1 meg. IW.
R179 I meg. 1W.
R180 1 meg. IW.
Ri181 I meg. W,
R182 1 meg. IW.
R183 1 meg. 1 W.
R184 1 meg. IW.
R185 1 meg. IW.
R186 1 meg. IW.
R187 1 meg. 1W.
R188 1 meg. 1W.
Ri189g 1 meg. 1W.
R1go 1 meg. IW.
R191 I meg. IW.
R19z 10K 3W.
R103 2.2 meg. aW,
Rigg 82 K IW.
R195 470 K IW.
R1g6 100 K IW.
Rig7 100K IW.
K108 500 K pot.

Rigg 100 K 1W.
Rz2o1 27 K 1W.
Rzoz 470 K IW;-
R203 150 K IW.
R204 47 ohm 12 W,
R205 1 meg. 1W.
R206 47 ohm 1aW.
Rz207 5K 25W.x5%
R208 100 K 1\W.
"R209 390K 3W.
Rz10 39K 3W.
R211 1 meg. L W.
Rz2i2 2K s W.x5%

Rz213 100 ohm ¥%W.*+5%



COMMERCIAL OSCILLOSCOPES AND RELATED EQUIPMENT

$QUT JUO I n(J L§334M0 ") LY [PPOJA JUOJA n(T 10 QNBWIYIS—7[-7Z "SI

SWWANOD TILSNMOY  ABOLOVS  JUYDIIONI SHIBNON  ININOGWOD 03 VNN v JL0M

. SIHILIMS F0INS ONY  3T990L JO NOLLISOd &N (8)
SIHMOLWMS ANVION ONY SHILIMOILNILOL 0 NOLLYION 3ISMNI01D (V)
:ILVIONT STI0MANOD NYIN  SMONNY € 310N
SNYLIO  313%M0D 04 WOOE NOILONMLISMI 33 2 310
—_— AVIB ASSNILNE UM MMM ISING 4O NOILIIWG SILYHOM T I JUAON

2" §37040 090w

- il
A Finamisorov W

b
S1TO0A Sl €02y 002M FOVLYOA rhiN
ﬁ - Q31vIN9 3N -
A A \ L A 9y
—N =20 o — OMN 651 ¥4 LSIM G  GSIN
1 - - m - -
LA ] 2EA | 19459 CA 19 L7759
: s
1618 S Gy
[ ) NOILISDd
— 4
L09A9 ....‘.. oy q
-H l M‘
+

N

© . o ;
@ ﬁuuH -__EUHH _nuu”H @v _ — W hwﬂﬂrmﬂ.ﬂﬁ_ww ..__f w m

%

wA === : " tEd:z.uH._,. A x >
= = 1025, Bnn_u A ' : TTNSS X m
M
EH ﬁ _ﬂ__.UH ey — \ “ 0
© e o L3S OM3I * ..._ “ n_u_.
0 2 o1Zu | 602y ) @ ws | __ m
A S — — ' ." ¥
...__-_. 802 . & A oo s ,.___ __ 7y
o Zxz R | X - ul 4... _ nm
: Y5 _nl - ...La o=\ o)
B | 11" L. < I T Y ST L. T . . . T P F T T N "l LT Ty \ |
. &) 5) ony™\ K FONLIGNY  TYNDS 2
v 1 " 19 INS9 'r ._.u.‘r.__..__,_.."h-_‘pf I ONIZINOMHINLS c
! o< OZA 6IA - _ 2 3.0m (1))
nzy A P " S
i = HANOA d
! I Lowaneduy, - " ..au.w
I . [~ i
“ 66 864 b S
! by IONVY
i &3 AMINOIMS 4IIMS s
| ! =
| . -
; N
IS
i - .
! ©
|
! O »ou e
|
15l &2y C9% -m.u
“ -
994
“ 21y w
| E21 194 — SR 0
_ @ @
I L C Y . .
I 19 LINSY = ccu -
; 921y 2iA _ + ..ua mﬁ oz3|+ m
) 1ZiN +T3 0'QY, —
G _ e ——
_. 0 ﬁM._ sy 122 i w
! - ) ﬂu_ v O .w
L9Y9 (3 -
" (3 A L, \ .mu
_.... H @ . I - - -
- Mv 214 0 “tsu D
Ok 749 e ﬁuH.ﬂ. 61
" 19 INS9
" 39 Pk v
O Kl
el God
- e h Y

1o
i “ i1
WOLYNNIL LY 2

ccy 2w TINNS A

This digital file provided free by Steve’s Antique Technology
at Stevendohnson.com and may not be resold in any form.



	867
	868
	869

