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1. GENERAL

1.01 This section describes the set and gives

the methods for operating and maintain-
ing the Hickok KS-5727 L1 vacuum tube tester.
This set is capable of testing practically all
small sized amplifier and rectifier type tubes
of Western Electric or other manufacture. The
tubes are tested in this set at a fixed plate
potential of about 150 volts less the IR drop
in the circuits of the set. Similarly a fixed
soreen grid test potential of about 130 volts
is provided. By suitable adjustment of the
grid bias as prescribed, satisfactory tests

may be made both on tubes normally operating
at lower vlate votentials and on tubes ncrmal-
ly operating at higher plate oterntials ur <o
about 300 volts.

1,02 1Issue 2 of this sectionmakes some clari-
fications in the text. Table I giving
testing data for tubes of Western Electric
Company mspufacture has been removed from this
section and designated as Section 100-630-501.

1.03 Certain improvements are prcvided in the

KS-5727 L1 tube tester as compared to
previous Hickok sets of the 531 (KS-13588 L1)
and older models. These improvements include:

(1) A new arrangement of seven selector

switches to comnnect any tube for test
whatever the basing or pin arrangement,
Unusual assignments of filament or heater
pins can be handled, and an electrical ine
terlocking scheme prevents the accidental
application of more than one test voltage
to the same pin, A PLATE pin jack colored
red also is provided for the external plate
cap connection on certain tube types, sup-
plementing the usual GRID jack.

(2) A 20-volt heater tap has been added to

the FILAMENT selector supply circuit,
to take care of recent Western Hlectric
tube types suchas the 3754, L07A and LOBA,

(3) A new low grid signal woltage (1 vclt)
supplements the original 5-volt (HIGH)
grid signal used in older model sets. This
provides a more suitable means of testing
low bias, higher transconductance type
tubes by avoiding positive grid drive.

(4) Anti-sing or oscillation suppressor

resistors have been included in the
selector switching circuits to eliminate
self oscillation under test, particularly
for tests of higher transconductance tubes.
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(5) The test features provided inItems (1) ™~

and (l;) have largely eliminated the
need for special adapters, with the excep-
tion of unbased or subminiature type tubes.
The repeater 1line of bayonet base type
tubes will continue to require the Alden
adapters specified for previous models of
the set.

the new 1-volt
a precalibrated

(6) In conjunction with

grid signal voltage,
MICROMHOS switch circuit arrangement pro-
vides instant selection of fixed meter
ranges of 3000, 6000, or 15,000 micromhos
for HIGH grid signal tests and of 6000 or
15,000 micromhos for LOW grid signal tests.
A separate switchposition for the so-called
English direct-reading colored GOOD - RE-
PLACE range also is provided, when the ENG
potentiometer is comnnected in place of the
calibrated micromho range resistor networks.

1.0y The KS-5727 L1 tester provides means for
the following tests:

of the "indicated trans-

conductance" in micromhos. The meter
reading is proportional to the transcon-
ductance of the tube under test, but under
test conditions is not a rigorous measure-
ment of transconductance. For this reason
it is referred to herein as "indicated
transconductance.”

(1) Measurement

(2) Test of the cathode (filament) activity

in terms of the change in transconduc-
tance for a 10 per cent. reduction in heater
(or filament) voltage.

(3) Tests for internal short circuits by
means of a neon lamp continuity test
circuit,

(L4) Test for excessive grid current due to
the presence of gas or grid insulation
leakage.

(5) Rectifier tube plate current tests for

thermionic and certain cold cathode
types. Western Electric tubes suchas cold
cethode types (313C group), thyratrons
such as the 3384 or 393A, and coded Western
Electric ballast lamps cannot be tested in
this set. Although voltage regulator types
(such as the O0D3/VR150) and gas triodes
(thyratrons such as the 2050 and similar
types of other than Western Electric manu-
facture) are listed op the roll chart for
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test, these tests are not recommended as
ensuring a completely adequate test. By
the limitations of the test circuits avail-~
able, only rough firing point or ionization
voltage control tests are afforded. Tests
for small cold cathode rectifier types listed
for such tubes asthe 02l are satisfactory.

1.05 The only power supply required is com-

mercial 60- or 50-cycle a-c power of 105
to 125 volts. Built-in rectifier circuits
supply the necessary d-c potentials for the
various tests,

1.06 General purpose rejection linits for

Western Electric tubes are covered in
Part 5 of this section. Other test limits and
other methods of test may be specified in Bell
System Practices covering particular applica-
tions., Where so given such limits and methods
should be followed in place of those given in

1.07 This tester is intended primarily for

general purpose use in the maintenance
of electron tubes in apparatus for which other
methods of electron tube testing have not been
specified inthe Bell System Practices for that
equipment. Since the indicated transconduc-
tance measured by this set is only approximate-
ly proportional to true transconductance, check
tests made with this set should not be used as
a measure of new tube quality relative to
manufacturer's specifications.

1.08 Information regarding the tests for tubes

of other than Western Electric manufac-
ture is supplied 1in the form of a roll chart
in the set. The chart, which is replaceable
in the set, 1is revised from time to time by
the manufacturer.

2. DESCRIPTION OF SET

(A) General

2.01 The set is self-contained in a carrying

case for portable use. The outside di-
mensions of the case, including removable cover
are 18-1/2 inches by 17 inches and 7-1/2 inches
deep. The net weight 1s about 28 pounds. It
can be shipped in a suitably padded container
similar to that in which it is shipped from
the factory.

2,02 The set is intended to be used in a hori-

zontal position and requires 105-125-
volt, 60-cycle a-c supply. The vacuum tube
test data are based on 60-cycle operation, for




which this set is designed. These data, how-
ever, should be satisfactory for all practical
purpcses when the set is operated on commercial
50-cycle supply. It should not be operated on
25-cycle a-c supply.

2.03 The set is mounted on a metal foundation
panel 1,-1/2 inches deep and about 16
inches wide, containing the MICROMHOS meter, A.C.

VOLTS meter, and a group of nine vacuum tube
test sockets., The row of selector switches,
potentiometer and various selector control

dials, & neon lamp for short-circuit tests, an
auto bulb fuse, a MICROMHOS switch, two toggle
switches, a pilot lamp and a bank of test push
buttons, are all suitably designated and ar-
ranged as shown in the attached photograph on
Page 103. A roll chart is provided below the
push button bank, giving the test adjustments
for radio electron tubes.

(B) Description of Equipment on Panel of Set

2.0, The principal meter (designated herein

as the MICROMHOS meter) is a d-c milli-
ammeter calibrated in micromhos, with 3 basic
scales corresponding to ranges of 0-3000, 0~6000
and 0-15,000 micromhos, to read the indicated
transconductancé of the tube under test. Also
a supplementary direct reading scale designated
GOOD (green) and REPLACE (red) is provided to
test tubes without reccourse to micromho read-
ings. These color ranges normally are used
for radio electron tubes 1listed on the roll
chart and a few tubes in Section 100-630-501.
In the case of rectifier and diode types, the
value of rectified plate current in terms of
the color ranges is used as a criterion for re-
jection instead of micromhos (the latter is an
indicated transconductance measurement). A
small slide contact switch designated METER
beneath the MICROMHOS meter is provided to re-
verse polarity as sometimes required for tests
of tubes having two sections with separate
cathodes, such as the 117N7 type.

2.05 A small a-c voltmeter, designated A.C.

VOLTS, is located in the upper left cor-
ner of the main panel. This is used to indi-
cate when the line voltage adjustment is cor-
rect, and to check the value of the external
a-c supply voltage.

2.06- Nine types of push-type vacuum tube sock-

ets are provided, which include the stand-
ard L4-, 5-, 6-, 7-prong and two 8-prong types
for the octal and loktal type tube bases. The
remaining three sockets are for miniature tubes

X
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of the 7-pin and 9-pin (noval) type and the 8-
contact acorn type. Suitable adapters, not
provided as part of the set, must be obtained
for testing the following bayonet L-pin base
Western Electric tubes:

Western Electric Tube Standard Adapter

101-, 102-, or 10L4-type Alden No. 9ll; WEB
205-type "  No. 978 WEB
215-A " No. 972

An sdapter also 1is necessary for certain un-
based Western Electric tubes, This adapter is
coded per Drawing ED-62777-01 group 1, and is
useful for certain of the Ll carrier tube
series,

Controls

2.07 The seven selector switch controls are
all necessary in making a measurement of
indicated transconductance.

2,08 Selector Switches - Seven SELECTORS, 8o

designated, are located across the main
control panel. Settings of these switches con-
trol the proper connections for any tube to be
tested, when it is inserted into its proper
socket. These settings are obtained from Sec-
tion 100-630-501 for Western Electric tubes,
or from the roll chart for other tubes. The
first two selectors with letter designations
control the filament pin assignments.

2,09 Filament Voltag% - Filament (or heater)

voltage is supplied from a multiple tap
transformer and is controlled by the selector
switch designated FILAMENT., Eighteen switch
positions without an OFF setting are provided
to- include 17 values of voltage as follows:

1.1 3.0 7.5 25
1.5 L.3 10 35
2.0 5.0 12,6 50
2.5 6.3 20 75

117

The remaeining switch position, designated BLST
is a special "off" position necessary in mak-
ing certain tests where the cathode return
circuit is disconnected from the mid-point of
a resistance normally bridged across a fila-
ment (or heater). The accuracy of the voltage
for each position is within + 3 per cent., when
the LINE ADJUST control is set properly. FIL.
OFF is provided by operating the first selec-
tor to A or the second selector to position P.
These selector positions are so designated.
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2.10 Grid Signal and MICROMHOS Range Switch -
e MICROMHOS switch controls the HIGH
or LOW grid signal to be applied and the mi-

cromhos range scale as specified for a trans-
conductance test. Four positions are associ-
ated with the HIGH or 5-volt grid siznal. The
first position, ENG, is used for tube tests in
terms of the GOOD - REPLACE color sectors. The
next three positions, in order, are for the
three micromho scales, 3000, 6000 and 15,000,
giving indicated transconductance for the HIGH
SIGNAL grid test voltage. The remaining two
positions register 15,000- and 6000-micromho
ranges on the meter using the LOW SIG. (1l-volt)
grid test voltage sector. The majority of
Western Electric tubes are tested according to
nominal and minimum micromho values and the
required high or low signal MICROMHOS switch
settings are specified in Section 100-630~501.

2.11 ENGLISH Dial - The ENGLISH dial controls

‘a potentiometer shunt bridged across the
MICROMHOS meter to adjust its sensitivity. It
is calibrated in an arbitrary scale from O to
100. This potentiometer is connected when the
MICROMHOS switch is in the ENG position only.
It is wused for tests where readings on the
GOOD - REPLACE scale are specified, as given
on the roll chart or in Section 100-630-501.

2.12 BIAS Dial - The BIAS dial controls a po-

tentiometer calibrated in a 0 to 100
scale, whichprovides a continuously adjustable
range of grid voltage from O toabout -Ij5 volts,

2.13 Line Adjustment - This potentiometer,

designated LINE ADJUST, controls the a-c
voltage applied to the primaries of the various
transformers in the set. When adjusted so
that the A.C. VOLTS voltmeter referred +to in
Paragraph 2.05 deflects to the red index mark
designated TEST on its scale, the voltage ap-
plied to the set is 100 volts.

2.1,

SHORTS Test Switch - On a b-position se-
lector switch designated SHORTS, five
steps are provided to make short-circuit tests

"$HORTS"

TesT 100000° 1800% 150V

€ tu‘uT' MEON TEST -
L
[1 wu”. 26 T 1200
Tasv
0.
TMF
T0
ruee ¢ sHotrs: S
rt?usuvs TEST
Fig. 1 - Shorts Test Circuit
Page |,

between various electrodes of the tube under
test, using the neon lamp test circuit, as in-
dicated in Fig. 1. This shorts <test may be
made with the tube filament (or heater) on or
off, but usually is made with the filament (or
heater) heated, In the sixth position labeled
TUBE TEST the neon lamp short test circuit is
disconnected and the tube under test is con-
nected for indicated transconductance, cathode
(filament) activity, and other tests.

2.15 Toggle Switches - Adjacent to the LINE

ADJUST and SHORTS controls, two switches
appear on the extreme left side of the main
panel and are designated respectively:

(1) FIL ACT, a toggle switch required for

cathode (filament) activity tests, is
located in the 1lower left-hand corner.
When operated +to NORM, the filament (or
heater) voltage is the value for which the
filament voltage switch is adjusted. When
in the TEST position, the voltage applied
to the filament (or heater) of a tube under
test is reduced 10 per cent. below its
normal value. The per cent. reduction in
indicated transconductance observed for

this 10 per cent. filament (or heater)
voltage change is used as a fundamental
criterion of the -condition of tubes so
tested.

(2) POWER - This switch with ON and OFF

positions, controls the commercial a-c
power supplied to the set through the 5-
foot cord and plug attached,

2,16 Push Button Switches - Eight switches
are located in line in the front part of
the control panel and are operated tu make the
various tests in conjunction with the selector
and potentiometer dials described in the pre-
ceding paragraphs. Both functional and numeri-
cal designations are provided. Pl to P7 desig-
nations are used in all test setting data.

(1) T™wo GM (PL) push buttons {colored red)

are provided for the transconductance
test. These push button switches are con-
nected in parallel and are designated to
operate as indicated, NON LOCX (left-hand
button) and LOCK (right-hand button). When
operated, the proper d-c plate and screen
grid voltages, and the grid signal which
has been selected by the MICROMHOS range
switch all are impressed on the tube under
test, while the plate circuit is connected
to the MICROMHOS meter through this same
MICROMHOS switch. A locking type push
button switch is vrovided to ensure con-
tinuously appnlied operating potentials to
a tube during the time required for a
cathode (filament) activity test.
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MICRCMHOS
‘6 GRID SIGAAL)
W

Fig. 2 - Basic Transconductance Test Circuit (English Potentiometer Test Circuit Not Shown)

(2) Two GAS test (non-locking) push buttons,

designated GAS 1 (P5) and GAS 2 (P6),
are provided. Operation of the GAS 1 but-
ton (P5) places plate-screen test voltage
on the tube under test, and this button is
held down while the GAS 2 button (P6) also
is depressed. Operation of the GAS 2 (P6)
test button places a . 1/l;-megohm resistor
in series with the grid circuit of a tube
under test.

(3) Three push buttons, designated Pl, P2

and P3, are provided for rectifier-
type tests. P3, identified as RECT, places
an a-c potential on the plate of the rec-
tifier tube under test. This a-c voltage
is rectified and measured as direct cur-
rent on the MICROMHOS meter, where the
reading on the GOOD - REPLACE scale givesa
measure of the condition of the tube. The
P2 push button, designated OZl, provides a
similar test for rectifiers of the cold
cathode type. A protective seriesresistor
is employed in this test circuit to limit
the rectified current flow through the
tube to a value which will not damage it.
Pl, the DIODE push button, controls a rec-
tified current test for small hot cathode
diode sections of multi-purpose tubes.
This test is similar to the rectifier tests
except that a lower a-c voltage (ahout 15
volts) is applied to a diode plate through
a protective resistor.

(L) The remaining push button, P7, desig-
nated LINE TEST, when operated discon-
nects the A.C. VOLTS meter from the LINE
ADJUST control circuit and connects it to
check the external a-c supply voltage.

(C) Description of Circuits

2.17 A complete schematic circuit diagram of
the set is given on Page 102, To aid in
understanding the principles underlying the
several tests, reference will be made to a few
simplified schematic diagrams. The various
circuit arrangements are secured by the proper
operation of the controls just described.

2.18 When measuring indicated transconductance

or testing cathode (filament) activity,
the set 1is arranged to provide the circuit
shown in Fig. 2. The 5Y3GT type full-wave
rectifier tube supplies unfiltered (pulsating)
d-c potentials to the control and screen grids
(if any) of the tube under test., The unfiltered
plate potential is derived from a separate
rectifier employing an 83%-type tube with bal-
anced transformer secondaries supplying a-c
potentials of 170 volts to each plate of the
rectifier tube. The 8%-type full-wave recti-
fier tube is of the mercury vapor type and is
used to ensure a minimum internal voltage drop,
with better regulation, regardless of load
current, The MICROMHOS meter is connected
across the potentiometer or resistances in the
rectifier circuit as shown. Since the currents
in the two resistances are equal, the arrange-
ment is balanced and no potential is impressed
on the meter if no a-c signal is impressed on
the control grid.

2.19 However, the circuit actually is arranged

to impress an a-c (60-cycle) potential
of 5 volts or 1 volt on the grid by means of a
divider circuit across a transformer winding
inserted between the grid and the cathode.
This potential appears amplified in the plate
circuit of the tube under test, and is in phase
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with the a-¢ .pctertial impressed by the recti~ %

fier tremsformer on one plate of the 83-type
tube, and in opposfition to the potential on
the other olate. Thus the rectified current
in one side of the 83-type rectifier is in-
creased and in the other is decreased, umnbal-
ancing the meter cipcuit and causing the meter
to deflect. The ampunt of deflection is pro=-
portional to the transconductance of the tube
under test, but under these test conditions is
not a rigorous measurement of the transconduc-
tance. For this reasonit is referred to here-
in as "indicated tramnsconductance."”

2.20 When testing =a rectifier-type tube the

set is arranged as shown in Fig. 3. Each
anode is tested separately. The 83%-type tube
has no function in this circuit arrangement,
the rectifier plate circuit under test being
substituted for one side of it. A current
limiting resistance of 150 ohms is in series
with the tube under test, and the MICROMHOS
meter reads proportionally to the rectified
a-c current as indicated on the GOOD - REPLACE

scale,
Ao
-
cECTIFIER 40 s~
T, 8L
unDeR
TEsT

FiLTRSFE o “isy

Fig. 3 - Standard Rectifier Test Circuit

2.21 When testing the diode section of a

multi-purpose tube, or small hot cathode
diedes, the circuit (Fig. i) is the same as
described in Paragraph 2.20 except that the
a-c potential is decreased from 35 to about 15
volts, and the current limiting resistance is
changed to 1200 ohms.

>

Only one plate of the -» tube under test as shown in Fig. 6.

o0ne
UNDER
TEST
Fig. L, - Diode Test Circuit
diode is tested at a time. MICROMHOS meter

readings are observed relative to the DIODES OK
index mark, readings to the right of the line
indicating a satisfactory condition.

2.22 When testing a cold cathode tube, the

circuit (Fig. 5) is the same as described
in Paragraph 2.19 except that two windings of
the power transformers are employed in series,
applying an a-c potential of 290 volts in se-
ries with a current limiting resistor to the
tube under test.

cCOLD
CATHODE
TuB e
UNDER
Tes’

Fig. 5 - Cold Cathode Tube Test Circuit

2.23 Gas current in a tube or grid leakage

current due to poor grid to filament in-
sulation may be detected by the insertion of a
high resistance into the grid circuit of a
In this

109« 4iw &% |09~
() —
MA
N

TVBE
UNDER
TEST

Fig. 6 - Gas Test Circuit
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setup the normal d-c¢ pulsating voltage is ap-
plied to the screen grid (approximately 130
volts) and the plate receives 170 volts from
the transformer secondary winding directly
through an 1800-ohm resistor by means of the
GAS 1 (P5) push button switch, This test is
made with the negative grid bias voltage in-
creased by the proper adjustment of the BIAS
dial to obtain a low reading on the MICROMHOS
meter. When the test resistance of 1/, megohm
is introduced into the grid circuit by opera-
tion of the GAS 2 (P6) push button switch, a
change in the meter reading will occur with
tubes having grid tocathode (or filament) con-
duction currents in excess of approximately 2
microamperes. This meter deflection corre-
sponds to the change in grid bias resulting
from the flow of grid current through the 1/}~
megohm resistance.

(D) Power Supply

2.2; The set consumes about 60 watts of 60-

cycle commercial a-c power (105-125
volts). A plug with a 5-foot cord attached to
the set permits convenient connection to a lo=-
cal power outlet. This power supply is pro-
tected bya standard No. 81 Mazda 6-volt 3-c.p.
single contact sauto bulb. This is used as a
fuse, and is replaceable easily from the face
of the set panel. When not in use the POWER
toggle switch should be operated to OFF to
avoid unnecessary heating of the set.

2.25 Adjustment to compensate for power volt-

age and load fluctuations is provided by
the LINE ADJUST dial tomaintein a steady volt-
age as read at the red index line (100 volts)
of the small A.C, VOLTS voltmeter.

(E) Special Features

2.26 Neon Lamp Shorts Test Circuit - This
test circuit is for locating shorts in
any interelectrode path within a tube, as in-
dicated previously in Paragraph 2.1, The ac-
tual method of test is given in Paragraph 3.07.
Table I, or the corresponding table in the
manufacturer's booklet delivered with the set,
provides the necessary information to determine
the exact location of a short by observing
which of the five positions of the SHORTS se-
lector switch cause the neon lamp to light.

2.27 The various short locations given in Ta-

ble I represent paths commonly encount-
ered for typical tube basing arrangements. In
the case of certain octal and miniature types
appropriate mnotatioms on the chart show neon

ISS 2, SECTION 100-630-101

lamp short positions which will flash because
of base wiring interconnections. These short
indications should bte ignored. It may be
pointed out also that other interelectrode
short paths than those identified in Table I
may be found, particularly. in certain octal
type tubes. This may result in an apparent
identification of a path which does not apply
to the particular type of tube base connection
arrangement. Such results of tests for shorts
usually indicate an unsatisfactory tube condi-
tion,

2.28 Adapters are required for Western Electric

tubes equipped with bayonet type bases
or certain other basing, as discussed in
Paragraph 2.06.

2.29 A black pin jack designated GRID and a

red pin jack designated PLATE are located
above the test socket area. These are provided
for the insertion of the cap clip 1lead fur-
nished separately for use in testing tubes
having a metal gridor plate comnection on top,
and it is important not to connect the cap
terminal of the tube to the wrong pin jack
(see Paragraph 3.03).

2.30 Noise Test Circuit - A pair of pin jacks

under the selector switch, designated
NOISE TEST, 1is included as part of the noise
test to be used inconjunction with a broadcast
type radio receiver equipped with a loud-
speaker. These pin jacks are connected to the
neon lamp test circuit through a small condens-
er (0,0005 mf). The right-hand jack is for a
pin plug connection to the radio receiver's
antenna post and the left-hand jack for the
ground terminal, The noise test is made with
the tube energized by the proper filament (or
heater) voltage in its proper test socket and
conmnected by means of the required selector
settings. The test is made by rotating the
SHORTS switch through positions 1 through 5,
(no test buttons operated) while tapping the
tube lightly by hand and listening to the loud-
speeker, This test, described in the manufac-
turer's booklet, is not recommended for Western
Electric tubes,

2.31 Lamp Test - The center of the 7-prong

socket has a live receptacle for .testing
miniature screw, bayonet, or candelabra based
pilot or indicator lamps for burnouts. The
voltage that is applied is under the control
of the FILAMENT selector and may be varied in
the voltage steps of that selector, as re-
quired, for the lamp to be tested.
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3. METHODS FOR TESTING TUBES
(A) General Procedure

3.01 Detach the cover of the set or have it prop~

erly supported inanopen position. With
the POWER switchthrown to OFF, plugthe attach-
ment cord into a suitable source of a-c power.

Caution: Operate the POWER switch to
OFF after each test unless the same
type of tube is to be tested in se-
quence., In the latter case it is nec-
essary merely to unlock the GM button
{PL) and release both P} buttons while
changing tubes.

3,02 Adjust the SELECTORS switches, the FILAMENT

selector switch, the MICROMHOS switch and
the BIAS potentiometer to the proper values for
the type of tube to be tested. These settings
may be found in Section 100-630-501 for Western
Electric tubes or on the roll chart for tubes
of other than Western Electric manufacture.
See that the FIL ACT key is operated to NORM
and the SHORTS selector switch is turned to
TUBE TEST.

Caution: The SELECTORS cr FILAMENT selec-~

tor should never be operated with eith-

er GM button in a locked or operated

position. Also it should be emphasized

that, except inthe case of tests using
the GAS 1 (P5) and GAS 2 (PO) push but-

tons, and checks of the line voltage

Yy the operationof push button P7, test

procedures usually call for the opera-

tion of only one push button at a time.

3,03 Attach the clip lead (which has been

plugged into the GRID jack) if the tube
has a grid top terminal and insert the tube to
be tested into the socket which is proper for
the tube base. This clip should be attached
in a vertical position on metal shell tubes to
avoid a short between grid cap and shell. For
Western Electric tubes with bayonet type bases
and for certain other tubes withspecial basing
arrangements, & socket adapter will be re-
quired, as discussed in Paragraph 2.06, As
indicated in Section 100-630-501, certain
tubes have the plate terminal at the top. In
such cases the clip lead is inserted into the
red PLATE jack and then attached to the top
terminal of the tube.

Caution: The clip lead necessary for
external grid or plate cap tubes always

should be removed from the test jack
when not required, to avoid subsequent
incorrect assignment or short-circuit-~

ing if 1left connected. A plate jack
connection to the top terminal of a
grid cap tube probably would damage
the latter.
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3,04 Operate the POWER switch to ON. Adjust

the LINE ADJUST potentiometer until the
needle of the A.C. VOLTS voltmeter points to
the TEST calibration mark (red). Check this
adjustment from time to time during the tests,
particularly as the plate current load comes
on when one of the GM push buttons is operated.
When the set is not in use with a tube under
test to provide a normal load, the POWER switch
always should be turned off, to avoid possible
damage to the set.

3.05 In following the subsequent detailed in=-

structions, so as to permit the tube to
become stable before making any test involving
meter readings, an important precaution 1is to
allow & minimum of 1-1/2 minutes for heater
type and 1/2 minute for filamentary tubes after
turning on the power or after making any change
in the filament (or heater) voltage applied to
the tube., Considerable variations in heating
and stabilizing time for either filamentary
or heater tubes may occur, depending upon the
tube design. This precaution should be ob-
served after operating the FIL ACT switch to
TEST during an activity test as well as after
first turning on the power. Filamentary tubes
may stabilize in less time after the FIL ACT
switch is operated to TEST than is required
for the initial stabilizing interval. An in-
dication of saturation in the tube is a steady
MICROMHOS meter reading (ellowing for temporary
power voltage fluctuations). A-c power voltage
fluctuations may be checked by operating the
LINE TEST push button and observing the A.C.
VOLTS meter behavior.

(B) Tests of Amplifier Types of Tubes

3.06 These tests apply to all tubes having
control grids whether they are wused in

service as amplifiers, modulators, demodula-

tors, detectors or oscillators,

Shorts Test

3.07 Operate the SHORTS test switch slowly
through positions 1 through 5. If the

neon lamp, designated SHORTS, lights continu-
ously in any of these positions a short cir-
cuit between elements is indicated. The loca-
tion of the short usually can be determined by
reference to Table I. Under certain condi-
tions, however, as discussed in Paragraph 2,27,
the path indicated by the table may not exist.
In these cases an unsatisfactory tube usually
is indicated. Ordinarily this test is made
with the filament (or heater) heated but it
can be made with the filament (or heater) cold
i.e., either of the letter designated (the
two left-hand) SELECTORS in the FIL OFF A or P
position.




3,08 Intermittent shorts may be detected by

tapping the tube lightlywitha soft part
of the finger. In this test an intermittent
flash may be obtained instead of a steady light,

Note: An instantaneous flash as the
switch is moved from one position to
another should be disregarded. This
is caused by the discharging of the
condenser in the shorts test circuit.

Transconductance Test

3.09 DlMake the basic settings as required for
the tube to be tested as in Paragraph
3,02. With the FIL ACT test switch in the
NORM position and SHORTS switch in the TUBE
TEST position, operate the GMbutton (right-hand
F4) and lock it in position by turning it.
Recheck the line adjustment voltage reading.
Read the deflection of the MICROMHOS meter.

3.10 For WesternElectric tubes, the prescribed

settings of the BIAS potentiometer and
MICROMHOS switch are such as to give indicated
transconductance readings, under the test con-
ditions obtained with this set, as read on the
scale of the MICROMIOS meter indicated by the
MICROMIOS switch. The tube should meet the
minimum micromhos 1limit given in Section
100-630-501. The nominal value has no direct
significance (see Paragraph 5.01).

%.11 For tubes of other than Western Electric

manufacture, except when otherwise indi-
cated under NOTATIONS on the roll chart a de-
flection to the GOOD (green) portion of the
scale indicates a satisfactory transconductance,
while a deflection to the REPLACE (red) por-
tion of the scale indicates ean unsatisfactory
transconductance. In the latter case the tube
should be discarded. The setting of the ENGLISH
dial ziven on the chart is such as to meke the
set indicate directly on the colored sectors
of the meter scale whether the tube is satis-
factory or unsatisfactory. All tube test set-
tings on the roll chart for P1, P2 or P3 push
button operation calling for an ENGLISH dial
setting for meter readings to be read on the
GOOD - REPLACE sectors are denoted with an as-
terisk (*). If it is desired to check the in-
dicated value of the transconductance (as given
under MUT COND on the roll chart), however,
the only operation necessary is to set the
MICROMHOS switch for the required range. The
indicated transconductance value then is read

from the proper scale of micromhos on the
meter,

-+

e
&l

-
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3.12 1In the case of tubes 1listed on the roll

chart calling for a low signal test, re-
ject values (in lieu of other stated informa-
tion) must be estimated. This estimated re-
ject value is 75 per cent. of the nominal trans-
conductance for small voltage amplifier receiv=-
ing tubes such as the 6AG5, 6AU6 or 6SF5 tyves,
and is 65 per cent. of the nominal GM for small
power output types such as the 6AG7. The val-
ues in the MICROMHOS METER RDG colurns of Sec-
tion 100-630-501 are nominal (NOM column) and
minimum reject (MIN column} indicated trans-
conductance values with the FIL ACT key in its
NORM filament voltage position. These values
apply as specified for any test setting, with
the MICROMHOS switch in any position except
the ENG position. Whenever the ENG dial set-
ting is called for, the GOOD - REPLACE meter
readings apply, as discussed in Paragraph 2.10,
and the indicated values of transconductance
do not apply.

Grid Current Test

3,13 Set up the SELECTORS and FILAMENT switches

as required for the tube to be tested,
with the FIL ACT switch on NORM and the SHORTS
switch in the TUBE TEST position. With the
MICROMHOS switch in the 3000 HIGH SIGNAL posi-
tion, depress +the PS5 (GAS 1) push button and
increase the BIAS potentiometer setting to ob-
tain a 100 micromho meter reading (2 scale di-
visions).

3.1; With the P5 push button held depressed for

this MICROMHOS meter reading of 100, press
the P6 (GAS 2) vpush button and note any in-
crease in the meter reading. If the increase
is more than 2 scale divisions, the grid cur-
rent exceeds & few microamperes and the tube
should be discarded.

Cathode (or Filament) Activity Test

2.15 With operating conditions as in Paragraph
3,09 and the GM push button (P, LOCK)
locked in its operated position the steady de-
flection of the MICROMHOS meter is observed on
the 3000 micromho meter scale without regard
to the scale indication of the MICROMHOS switch,
for the NORM position of the FIL ACT switch.

3.16 Operate FIL ACT switch to the TEST posi-

tion, and, after waiting at least 1-1/2
minutes for heater type tubes or 1/2 minute
for filamentary type tubes (see Paragraph 3.05),
note again the reading of the MICROMHOS meter.

Page 9




-

SECTION 100-630-101

After each cathode {or filament) activity test
__restorethe FIL ACT switch to the NORM position
and release tig GM-LOCK (PL) button.

Note: For convenience in estimating the
percentase change, observations to de-
termine per cent. activity should be
read directly using the 3000 -micromho
meter scale without resetting the
MICROMHO switch. In this test it is
not necessary to use the actual value
in micromhos as measured for <tubes
which normally are read on the higher
MICROMHOS METER scales.

5. 17 For Western Electric tubes this TEST

reading (Paragraph 3,16) should not fall
below the initial NORM reading (Paragraph 3.15)
by & percentage greater than the limits giver
in Section 100-~630-501 under MAX. % CATH. ACT.
For this purpose Table II may be used to deter-
mine whether the required per cent. activity
rejection limit has been exceeded, for the
particular micromhos reading of the tube under
test, i.e., for a given percentage, if the ob-
served reading exceeds or equals the value in
the proper percentage TEST column on line with
its observed reading in the NORM column, the
tube meets the requirements. Tubes which fall
below this TEST column value should be dis~
carded.

3,18 Tubes of other than Western Electric

. mamufacture usually are replaced on the
basis of the MICROMHOS meter reading using the
GOOD - REPLACE color scales only, and no ac~-
tivity test limits are specified for them. 1If,
however, it is desired to apply a cathode (or
filament) activity test, a limit of 25 per cent.
maximum change in micromhos may be assumed in
the absence of other specified values, and Ta~
ble II may be used for determining the minimum
TEST value corresponding to the observed NORM
value.

3.19 The limits for minimum MICROMHOS meter

reading (Paragraph 3.10) and cathode ac-
tivity given in Section 100-630-501 are for
general use and correspond approximately to
the limits generally employed for correspond-
ing tests made by other standard testing meth-
ods. For tubes in certain services, other
limits may be specified, of course, which
should be followed in those cases.

(C) Rectifier and Diode Tests

3,20 Full-wave or Half-wave High Vacuum Rec-

tifiers, P53 Test - Set up the SELECTORS
and the FILAMENT switch as required for the
tube to be tested, with the FIL ACT switch on
NORM and the SHURTS selector in the TUBE TEST

Page 10
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position. With the MICROMHOS switch in the
ENG position, depress the P3 (RECT) push but-
ton and observe the MICROMHOS meter reading.
If the deflection of the MICROMHOS meter falls
in the GOOD (green) sector, the tube is satis-
factory, * If it falls in the REPLACE (red)
area, the tube is unsatisfactory and should be
discarded., For full-wave rectifier tubes, two
tests must be made, one for each plate of the
tube. Two selector settings are listed in
Section 100-830-501 and on the roll chart for
this purpose.

3.21 Diode Tests - For testing diode tubes

or diode sections of multi-purpose tubes,
depress the DIODE (Pl) push buttonwiththe se-
lectors and the BIAS and ENG potentiometer
dials set as noted in Section 100-630-501 or on
the roll chart. The MICROMHOS switch should be
in the ENG position. If the deflection of the
MICROMHOS meter is less than the special cal-
ibration line marked DIODES OK for a test of
either diode plate, the tube should be dis-~
carded. Diode plate current tests preferably
should be of short duration.

3.22 0z, Tests - 0Zl gas filled rectifiers of

the cold cathode type are tested similarly
to diodes or rectifiers. 1In this case the 02l
(P2} push button is operated, with the ENG po-
tentiometer set as required, and meter read-
ings are observed on the GOOD - REPLACE scale,

3.23 In testing the rectifier section of dual

purpose tubes such as the 117N7GT,
117P7GT or similar type tubes, first the METER
switch is operated to REVERSE and then the RECT
(P3) push button is depressed. The MICROMHOS
meter reading 1is observed as usual, The use
of the REVERSE METER switch,when required, is
indicated on the chart.

{D) Special Tests

3.24 The set is arranged to provide rough

tests on c¢old cathode tubes, electron
ray (magic eye) indicator tubes, and ballast
resistor tubes, all of other than Western
Electric manufaecture. Settings for tests of
these types of tubes (except ballast ‘tubes)
are contained on the roll chart. Methods of
making these tests, including continuity tests
of ballast tubes resistance elements, are de-
scribed in the instruction booklet furnished
by the manufacturer of the test set or on the
roll chart. (See Paragraph 1.04)

L. MAINTENANCE

1.0l Installation of Rectifier Tubes in Set -
Before the set can beused, a No. 83 full-
mercury-vapor rectifier tube (the high

wave




vacuum No. 83V type rectifier tubeisnot suit-
able) and a No. 5Y3GT full-wave high vacuum
type (or 5WlL) rectifier tube must be installed
within it.

1;.02 To install the rectifier tubes, the fol-
lowing is the procedure:

(1) Remove the screws holding the control
panel and 1ift the panel from the cabi-
net. i

(2) Insert a 5Y3GT or 5Wl tube in the 8-
pin octal socket on the sub-panel in-
side the sst.

(3) Insert a No. 83 tube inthe l;-pin sock-
et on the sub-panel inside the set.

{4} Plug the power supply cord into a

source of 60-cycle 105- to 125-volt
a-¢ power, operate the POWER switch to ON
and depress the GM (PB,) push button. If
the MICROMHOS meter needle vibrates and
the fuse lamp lights wup dbrilliantly, san
unsatisfactory 83-tyne tube is indicated.
This condition seldom obtains with a new
tube of reliable manufacture and is caused
by an excess of metallic mercury within
the bulb. Replace the tube with an 83-
type which does not produce this effect,
if it occurs.

(5) Remount the psnel and reinsert the
screws. The set is ready for use.

l;.03 The following dste apply to the lamps
used in this set:

#81 Mazda, 6-8 volts
#10 Mazda, 6-8 voltis
Neon, TypelE, 1/)4-watt,
115 volts

Fuse Lamp
Pilot Lamp
Shorts Test Lamp

L4.0ly The car: ordinarily accorded any piece

of calibrated testing apparatus should
be given to the test set to ensure satisfactory
operation. The top cover should be in place
at all times when the set is not in use, +to
prevent dust or dirt from entering any of the
moving parts, particularly the sliding poten-
tiometer contacts. These contacts should be
inspected periodically and cleaned if necessary
by the standard methods for such apparatus.
Key contacts and the contact prongs of the
vacuum tube sockets also should be kept free
from corrcsionanddirt, and should be burnished
as required.

;.05 The meters of this set should be stable
if the set is not subjected to serious
mechanical shocks or electrical abuse. Factory
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meter calibrations are within 1.5 per cent. at
full-scale deflection. The set is calibrated
to be used in a normal horizontal position.
Zero settings of the meters should be checked
on installation, each time the set is carried
to a new location, and from time to time as
required.

;.06 The 5Y3GT (or 5W,) and 83-tyve rectifier

tubes, used in the power supply of the
tester, should be replaced by new tubes tempo-
rarily and should be tested once a year in the
set. They should be rejected for further use
if test requirements are not met.

},.07 With the 60-cycle a-c power voltage at

any value between 105 and 125 volts ths
set is designed to permit the No. 83 rectifier
circuit to supply an adequate value of d-c op-
srating plate potential (max. approx. 155
volts), and the 5Y3GT rectifier circuit to
provide O to L5 volts grid bias and sufficient
screen grid and other vpositive grid supply.
The grid signal voltage supply calibration
also should be satisfactory over this 60-cycle
voltage range. Should inadequate operating
potentials be encountered, thea-c line voltage
should be measured first and verified, using
the a-c line volts check circuit. The recti-
fier +tubes B3, and G5Y3GT or GSWl; should be
checked and replaced if necessary in case of
inadequate operatinr conditioms.

[,.08 1In case the set fails +to operate when

testing a tube, i.e., mno pilot lamp il-~
lumination, no d-c voltage, or no grid signal
supply (as indicated by the absence of a meter
reading with the POWER switch turned to ON),
the small fuse lamp should be inspected first
before removing the front panel for further
investigation. Burning out or extreme bril-
liancy of this fuse lamp, which is located in
the main primary transformer circuit, usually
is an indication of overload or circuit troudble,
which should be cleared before continuing the
operation of the set.

L.09 Reference may be made to Page 102, or to

the manmufacturer's drawings which are
part of the booklet delivered with the tester,
in case it is desired to check its wiring.
These drawings are schematic wiring diagrams
showing essential circuit details. In the
event of serious physical or electrical injury
to the test set it should be returned for re-
pair to the Western Electric Company. A parts
list for this tester is included in the manu-~
facturer's instruction booklet.
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5. TEST DATA

5.01 Other data, referred to throughout this

practice, are required for the setting up
and testing of Western Electric tubes. Section
100-630-501 for Western Electric tubes lists
for each tube type the principal settings nec-
essary for an indicated transconductance and
a cathode (or filament) activity test, i.e.,
selector switches, filament (or heater) volt-
age (FILAMENT switch setting), the ENG and
BIAS potentiometer settings and the MICROMHOS
switch position. In addition, rejection lim-
its are given under two column headings, i.e.,
(a) the maximum limit of the filament activity
percentage difference and (b) the minimum MI-
CROMHOS meter value required at normal fila-
ment voltage. Another column in Section
100-630-501 lists the nominal value of trans-
conductance, GM, as measured by the set for a
tube in good condition. Individual tubes will
vary from this nominal wvalue, depending on
particular tube types, and failure to meet the
values given in this column should not be the
basis for discarding a new or old tube.

Attached:
Pages 101, 102 and 103.

Page 12
12 Pages and Attachments

5.02 The BIAS dial settings have been selected

to approximate normal plate current
operation as well as to obtain MICROMIOS meter
readings as near as possible to nominal values
for Western Electric tubes, within the limita-
tions imposed by the set,

5.03 A column heading labeled "Operating Notes"

shows test operations as required for
certain tubes by reference to the particular
test button. Multi-purpose tubes and the sep-
arate anode circuits of diodes and full-wave
rectifier types require more than one series
of test settings.

5.0, It should be noted that the nominal val-

uves of indicated transconductance listed
in Section 100~630-501 for Western Electric
tubes are for the test conditions obtained
with this set and as affected by the fixed
plate and other operating voltages. Of nec-
essity, therefore, these nominal values of
transconductance will not always correspond
exactly to values given in Western Electric
vacuum tube data sheets for the particular tube
type. (See Paragraph 5.01)
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‘ TABLE I TABLE II (Cont'd)

BEORTS TRT BOUATLON Corresponding TEST Position

BY NEON LAMP LIGHTING UNDER X Meter Reading for Activity
MICROMHOS Meter Limits of:
. Hickok KS-5727 L1 Tube Tester Rdg. FIL-ACT NORM li?o 20% 25% 0%
Selector Switch Position L Lol a0 750 oo
* Kind of Short 1 2 5 4 5 1040 952 530 fa0 e
BSOS SE RN & = 2 2 2 1080 920 865 810 755
1120 950 900 840 785
FIL -- CATHODE X 1568 %5 930 870 810
FIL -~ GRID ¥ X X 1200 1026 960 900 &L0
12,0 1050 990 930 870
FIL -- FLATE X X & & 1280 1090 1020 960 900
. FIL -- SCREEN .4 F B X 1320 1120 1060 990 925
1360 1160 1090 1020 950
FIL - SUP & 7,00 1150 1120 1050 580
GRID  =-- CATHODE X 2z 4 ;- 10 1220 1150 1080 1010
. 1,80 1260 1180 1110 1040
GRID -~ FLATE A 1520 1290 1220 11,0 1060
GRID  -- SCREEN % S 1560 1325 1250 1170 1090
1600 T360 1280 1200 1120
GRID  -- SUP X a 16,0 1390 1310 1230 1150
PLATE  ~-- SCREEN % % 1680 1t20 1245 1260 1180
1720 160 1380 1290 1200
PLATE  -- SUP X £ X 1760 1500 14,10 1220 1230
SCREEN =-- SUP X X X X % 800 1530 1LL0 1350 1260
1840 1565 1470 1380 1290
1880 1600 1500 1410 1320
. TABLE II 1920 1630 1540 140 1245
- 1960 1670 1570 1470 1370
(Read on the 0-3000 Micromho Scale only, 2000 1700 1600 1500 1ILOO
irrespective of the Scale Range indicated 2040 1735 1630 1530 1430
by the MICROMHOS Switch.) < 2080 1770 1665 1560 1,60
2120 1800 1700 1590 1485
Corresponding TEST Position 2160 18,0 1730 1620 1510
Meter Reading for Activity 2200 1870 1760 1650  15L0
MICROMHOS Meter Limits of: 22,0 1900 1790 1680 1570
Rdg., FIL-ACT NORM % 20% 256  30% 2280 1940 1825 1710 1600
2320 1970 1860 1740 1625
200 170 160 150 140 2360 2000 . 1890 1770 .1650
24,0 205 190 180 170 21,00 20L0 1920 1800 1680
280 240 225 210 195 21,0 2080 1950 1830 1710
320 270 255 2,0 225 21,80 2110 1985 1860 1740
‘ 360 305 290 270 250 2520 21,0 2020 1890 1765
1,00 3L0 %20 300 280 2560 2180 2050 1920 1790
1,0 375 350 330 310 2600 2210 2080 1950 1820
480 L10 385 360 335 26,0 22,5 2115 1980 1850
520 Lho L15 390 365 2680 2280 21,0 2010 1880
560 475 450 L2o 390 2720 2315 2180 2040 1900
600 510  LBO  L50  L20 2760 23250 2210 2070 1930
a,0 5L0 510  L480  L50 2800 2380  22L0 2100 1960
680 580 540 510 L75 28,0 220 2275 2130 1990
720 610 575 540 505 2880 24,50 2300 2160 2020
. 760 65 610 570 530 2920 2,80 2340 2190 2040
80O 680 L0 600 560 2960 2520 2370 2220 2070
8L0 715 670 630 590 %000 2550 2L00 2250 2100
880 750 705 660 615
920 780 735 &0 L5 Per cent, activity limits inthis table computed

. 960 815 770 720 670 to + 5 micromhos (approximately),
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