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Furpose

To develop & basic pnlsaAmeasursment circuit to be used as a
design model for subsequent emlargement and at the same time make a
bread=board metwtm o be usad in determinlng GL»592 plate charactere

iuticsﬁ
Eggults

The circuit shown on Kw69087415117 is the basic cireult recoms

. mended for this type of mqgwurauant Pulse meagurements have been

made with a synchroscope abt a repetition rate of 100 per sscond. The
pulse is sinusoldal, 10 microseconds long. A plate family obtained
with this set is attachedb_»fha voltage divider ratios and the resis=
tors used in a perticular cass Are dependent on tube operating chars
acteristics, The procedures used to determine them are separately
discussed in the report. =

Clreult Deacription ' *‘l‘f’:“‘ / ‘L

The disgram shows on K«6§087~15117 describes the circult used.

It will be noted thut the actual voltage on the anode during a pulsej-

is determined by the lcapacitor voltage snd the drop across the views
ing resistor.’ Thus &y = Rbg’a Bip where Eib is the pesk signal
voltage across the V#Eﬂiﬁg resiatﬁru

It will be noteé that thc voltage divider is diroctly connected

' grid to cathode. Capacitive aoupling in the eyochroscope removes

the d-c grid voltage signal. Thue the actusl grid to cathode 8=t
voltaze is observed. The tnt&l grid voltage 18 8, = 8gc = Eq,

®cc is dependent on the cireuit through which it is applied to the
grid, Therefore, whem it is necessary to change grid current views

Ang reslstors, the valua pf &, should be yhecked and adjusted.
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There are tkre@ different typ@s of date to be obtained with
thie squipment? 7%otal emission, plate current when &y, = ey, and
positive grid plate characteristics. All synchroscope readings
are measured at the mime when the grid signel ie a maximum. This
can be accomplished by adjnnking Ahe phasing controls on the synchto«
scope wntil she grid‘signal is located at some convenlent reference.

The synchroscpe reads the elgnal by direct comparisone

To%al amiwainn 1& talken by c¢unect1ng the plate to the grid,

 5Tot&1 currenh xﬂ m@aaured in. the grid current viewing reaistora
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<. » b To obtafa i,.when ey = ey a cut and try method is used.
iy = Ipp = Eip as stated before. Adjust By So the value which
should @-ys ey t0 a first approximation. Adjust ep. View X4p and ‘
adjust By to glve ep = 5 Bp- Check 8,. Thea improve ep and read all
" values. - | ' _

Plate characteristics are oObteined in the conventiounal manner.
The date Tinally plobted will not give a series of pointe along
some filxed value of abscissg but this does not limit the method.
. The date 1z most efficlently taken in the seauence inﬂicated below

Eg Ebbt Bo F* acc eg rn By iv P Ee ia ap

o indtcates multiplying factor of the cquipnent

&

4n taking these data it is esaéntial that eé be checked whenever
Jpp is varied Decause of the effect of Ep on grid loading.

Discussion WL 4] :
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- In the remding of grid curremt it im
interesting to note that reverse grid cy
ent can be definitely checked as socOn /% |
cmigeion. If a high plate voltage is ap- ) /! .
plied to the tube and negative grid cur- o i
rent flows, this regative grid current is -
secondary emission if the msximum nugativa
current during the driving cycle ie not
continucusly increaesd by increasing the
grid drive. The. skefch shows grid cur-
'ent values at two dtfferent values of
grid drive. /. { j
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~ honder Ca//vz,g/;)f

.In the deveIOpment of thia set considerable thought was given

50 the uvse of current viewing amplifiers. Certein conclueions
'egarding their use follow. Aa amplifier is desirable whenever
Uy is less thah 500 volts because the error of determination of
ob {ep = By = E{p) may then become important. An amplifier must
he a de¢ amplifier (with capacitive input so that the. comparing
signal dosen®t burn out the veiwing resistor) and connections’

50 'the deflection plates of the scope must be direct if dirsct
salibration {(comparison method) is %0 be used. Use of a calidrated
nmplifier with a=c coupling is %o be avoided because of the dife

1culby of checking and maintaining celibration. Further  when
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; . welng an amplifier, oxtrems care musi ba sxercised in the, mechanical
( arrangement of parts if diffxehﬂtius from circuit inductance are to
be avolded, The resietor used must/be extramely non-inductive be=
cenge the inductive sffects are also amplified., 1t appears that the
; usz 0of a current viewing amplifier is warranted only in the screem
e circults of pentodes and tetrodes, :

o - Af a special unit of this type is to be made, it would be well
T . to modify the synchroscope to provide direct connection of the
deflecting electrodes to the circuit. Thie would then make 1t pos-
gible to read e, direct rather then by reading epp and Ep. It would
also melre resding the oscllloscope sasler if essentially positive pulses
were connecicd to one deflecting electrode mnd negative pulses were
connected to the other, thereby naking measurement a simple routine,
tharefore more accuratee

2
Design Gonsiderationn

Wi 12 Voltage Divider
! In the voltage divider two things must be conesidersd: phase
shift =nd strey effects. Phage shift can be avoided by making the
RC prodact of each zection of the divider equal.  This should include
all messurable stray effects such as cable loss snd capacitsnce. To
avaid leakage errors the resistsnce per section should be made es
low ea possible without causing an error in current viewing, ©
should be as large as possible, limited in the same way. Connection
to the divider should be made through s calibrated cable. Between
the cable and the divider there should be a damping resistor %o
winimize shock excitation ¢f the cable. .

IT various sectiong of the divider are coanected to a
selector switch, each lead to the switch should be separstely
dazped to minimize crqss interference at the switch. The voltags
divider and sll viewimg leads should be thoroughly shielded if
inductive voltages from the high current leads are. %o be avoided.

2, Gurrent Viewing Resistors ‘ J

Hon-inductive resiptore are absclute requirements. Sprague

- Boolchms are gqulte satisfactory in the 50 ohm level. ¥or lower
resistance spsclal resistors must be made which have the return
clreuit closely associated with the signsl lead. Thus circuit in=
ductence is eliminated, Resistors of the type for measuring 1
microsecond pulses are satisfactory. It is recommended that a
atoimum viewlng resistance of 1/3 ohm be established. If currents
above the level directly viowable across this resistor are ens
countered, 1t is suggested that a voltage divider be employedo

Thas & reasonable ratio (L/R) cen Ve maintainedo\
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smck excitation and inductive voltages arve m*» giiges for
orror in this systemg "Both of thage pozeibilities are nveduced By
the’ use of mng ssinuaoidac n‘u“a}aoe:,
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N ‘Guﬁrent Tiowera i o | ' / ) A
Hon.-inducmve resisto"s should be usad. Heasure their.
resisbance with 'z Wheatstone Bridge. Obesrve the current pulse
tbtained in the circult, It sZmuld be in phase with the applied
voltage. If it is nmot in phase the pbase engle measured can 'bo A
Wed t0 commte L/R b;r tan & ¢ wk . o
‘B i

‘Ghen 7= B [/1992 whan s smell. This value of 2 shouid be ‘nged
to determine 1 from t!u ol tage moasurod. ‘

[

' ,73.', Ene.rgy Storm Qapncitore

‘ The drep in mﬂe 'voltage caused by removal of energy o i
fron the storage capmeitor can be determined by connecting the el
gynchroscops acrogs the (:apaaibor through a mica or other high
grade capacitor. The voltage observed is the drop in voltage across
the capacitor, Read whcn the grid voltage is.a waximwm, -

P ¥, Crapu.chettea /ﬂ% Ct
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