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Considerable confusion has existed 6Q5G apply equally as well to the 2B4.
with regard to the gas triode or thyra- The same holds true of the 884 and 885
tron tubes used for sweep oscillator as produced by other manufacturers.
service in Du Mont cathode-ray oscillo- B e )
graphs. As a measure which would pro- Gas triodes may readily be compared
vide greater assurance that Du Mont by comparison of their dverage Control
oscillographs would operate at peak per- Characteristics. The average control
formance when the tube complement characteristic of a gas triode is a plot
was replaced, the Du Mont Laboratories of the plate voltage for artng the dis-
registered their gas triodes with the charge, versus the negative grid Voltagt'e.
Radio Manufacturers Association under The control ratio is the slope of this

ey curve. The average control character-

b s LR G R istics for the Types 6(Q05G and 884 as

The Du Mont Type 6Q5G was former- produced by other manufacturers are
ly known as the Du Mont Type 884. The shown in Fig. 1.

Type 2B4 was formerly known as the
Du Mont Type 885. The operating char-
acteristics of the Type 6Q5G are not
the same as those of tubes produced by
other manufacturers under the 884 type
number, and the same holds true for
the Type 2B4. A brief outline of the

essential differences follows.
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The Type 2B4 is identical to the
Type 6Q5G except for heater voltage
(2B4- 2.5 volts, 605G —6.3 volts),
heater current (2B4—1.4 amp., 6Q5G conTRoL fema
— 0.6 amp.), and basing (2B4.-——5A, e
605G —60Q). The Type 885 and 884
of other manufacturers are also identi-
cal with the same exceptions. Reference D w @ W% = 0 T
will bf? made only to the Type 6Q5G NEGATIVE GRID POTENTIAL-VOLTS
and 884 in this article, and it should be Fig. 1 —Average control characteristics for
understood that all references to the Type 603G and 884 Gas Triodes.
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PLATE POTENTIAL FOR STARTING DISCHARGE -vOLTS
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In the region shown on these curves,
the equation of the average control
characteristic may be written as

Ebh:ﬂEg (1)

where Eyy — breakdown potential
(plate potential for
starting the dis-
charge)
o — control ratio
Eg = negative grid poten-
tial
From Fig. 1 the following values for
o are obtained:
dgose = 15
agss — 10
It can be shown that, to a first approxi-
matation, the frequency of oscillation of
a gas-triode relaxation oscillator, such

as is commonly used in oscillograph
sweep circuits, can be expressed as

(_Enf 1 )} @
o RC Ebk = Ecx

where f — frequency in cycles
per second

Ey, = plate or battery
supply potential in
volts

R = total charging resis-
tance in megohms

C = total charging capa-
citance in micro-
farads

E.« = Extinction potential
in volts.

Ey: in equation (2) may be re-

placed by equation (1), and if

the other parameters remain

constant:
1
f=k—
o
f Og056G
whenips ———2— = 0008 . jg
fgo5c 0gge

or  f3g4 = L5 {5056

The correction factor 1.5 does not
strictly hold true under conditions of
actual practice because of additional
factors which are beyond the intended
scope of this discussion. This correction
factor varies with grid potential and it
has been found experimentally that the
frequency ratio factor lies hetween 1.0
and 3.0 within the range of grid poten-
tial shown in Figure 1.

Likewise, from equations (1) it can
be seen that the output voltage ampli-
tude from a sweep oscillator using a
6Q5G will be approximately 1.5 times
the amplitude from an 884 when used
in the same conventional circuit since
for a given grid potential, the difference
between breakdown and extinction plate
potentials is greater in the case of the

605G.

In actual practice in Du Mont oscillo-
graph circuits, it will be found that the
linearity of the sawtooth oscillator out-
put voltage when using a Type 884
will be poor compared to the 6Q5G as
evidenced by a tendency toward non-
linear distortion at the beginning of the
sweep resulting in an apparent “pack-
ing” of recurrent signal. this is notice-
able at the higher sweep frequencies.

The “flyback™ or return time or dis-
charge time, of either the 6Q5G or 834
is approximately 5 microseconds at a
sweep frequency of 30 kilocycles.

The amplitude of synchronizing sig-
nal required for either type of tube is
approximately the same.

As a practical matter it will be found
that substitution of an 884 in the Du
Mont Type 208 Oscillograph will result
in a sweep frequency in the lowest fre-
quency range of approximately 2.3
times the minimum obtained with the
6Q5G regardless of charging resistance
(fine frequency control). At the high
frequency range this ratio will be ap-
proximately 2.1 with maximum charging




DU MONT OSCILLOGRAPHER

Jan.-Feb., 1943

resistance (minimum fine frequency set-
ting) and 1.0 at minimum charging
resistance.

In the case of the new D+ Mont
Type 224-A instrument the ratio at mini-

mum sweep frequency and maximum
charging resistance is 2.1 and at mini-
mum charging resistance 1.55. Al the
highest frequency range the ratios are
1.9 and 1.0 respectively.

GENERAL SCHEDULING ORDER M-293

Effective May 1, 1943, orders placed
for electronic test equipment must be
accompanied by a W"B authorization
on Form PD 556 under General Schedu-
ling Order M 293. Exceptions to the
rule are the Type 185-A Electronic
Switch and the Type 215 Low-Frequency
Linear-Time-Base Generator. Detailed in-
structions and a limited number of forms

PD556 are available upon request.

Briefly stated. the ultimate purchaser
of Du Mont cathode-ray oscillographs
must make application in quadruplicate
on the prescribed forms for each specific

purchase, stating why the instrument is
required, what type he wishes to obtain,
the purpose for which the equipment is
to be used, and when delivery is re-
quired, as well as other sundry infor-
mation. This order does not apply to
cathode-ray ilubes.

Many of the operational details have
not yet been officially announced but
it is believed that it is not necessary to
secure a preferance rating prior to sub-
mission of the PD 556 application.

Please do not forward purchase orders
unless the approved authorization is
attached.




TEST EQUIPMENT BENCH

Above is shown a neat measurement table assembly for use in observing the perfermance
of welding machines and associated rectifiers at Taylor Winfield Corporation, Warren, Ohio
Plant.

At the extreme left is seen a dual high voltage multiplier assembly used for comnecting
arid and anode voltages of a thyratron rectifier to the Du Mont Type 185-4 Electronic Switch.
The switch feeds into the Du Mont Type 175-4 Cathode-ray Oscillograph. To the right of the
oscillograph is « vacuum tube voltmeter. Above the multiplier is mounted a Variac, controlled
by the switch below it. The output from the Variac is an extremely useful source of calibration
voltages. A variety of terminals are provided as sources of various wvoltages and the locked
hinged cabinet above the instruments contains test leads, cables, other accessories and tools.
Note the convenient soldering iron bracket mounted on the right side of the table,

ALLEN B. DU MONT LABORATORIES, INC.
2 MAIN AVE., PASSAIC, NEW JERSEY
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