_4%_,2

‘< " HOW_TO CHECK TUBES.

1. Plug lne cord into 105-125 vplt AC 60 cycle outlet, turn ON~-OFF swiich to
ON and allow the checker to warm up for about 30 seconds

2. Adjust the ZERO ADJ control until the eye just closes

3. Turn the FIL SEL switch to the position that corresponds with the first
number of the tube type, such as 12 for 12AU7, 6 for 6AUS, etc.

4. Plug the tube into the proper socket and note eye operation. Note that the
sockets are labeled with only the last three letters and number of the tube type,
-omitting the filament vcltag’e This is because the voltage is selected in Step 3.
If the eye blanks out, remove the tube immediately as the tube is either shorl:ed

or the pin arrangemerst is not correct for the socket.
5. Lt the tube warm up thorotughly. A good tube will not open the eye

A gassy tube or a tube with grid emission will usually cause the eye to open
~gradually as the tube heats.

6. "Check the tube for intermittent shorts by tapping the tube. If the tube is

bad, the eve will flash. .
It should be noted that the Senco Leakage Checker is not a cathode emission
checker. It is assumed umrefcre that the cathode is in an operating condition

in the above tests.

 HOW TO CHECK C! CAPACITORS

1. Opcrate the checker as In Steps 1 & 2 of the preceding section on
“HOW TO CHECK TUBES"’.

2. Connect the test leads 1o the checker; to jacks marked ELECT for

electrolytic capacitors and to jacks marked OTHER for paper, mica, oil,
etc. capacitors.

3. Connect the test leads to the capacitor, cbserv*.ng polarity on electrolytic
capacltors, and note eye operation,

4, The eye should flash open and then gradually close, depending on the

capacity, as capacitor charges up. If the eye does not flash for capacitors of
100 micromicrofarids or more, the ca.ﬂ"wc'!tcr is open.

CIRCUIT DESCRIPTION.

The Senco Leakage Checker contains a circuit using a high gain DC amplifier
and an electric eye tube indicator that will indicate the presence of leakage in
tubes and capacitors. Leakage currents as low as 0.5 microamp are indicated

quickly and accurately with this checker.

|

A schematic diagram of the checker is shown in Fig. 1. Primary power is
obtained from a 105-125 volt AC 60 cycle line and is controlled by the ON-OFF
- switch S§-1 in the checker. Plate supply power of 150 volts DC is obtained from
3 e a simple selenium rectifier circuit on the secondary output of the power trans
former. Filament power for the tubes under test and the tubes in the circuit

is obtained from the tapped filament winding on Tl. Slightly higher filament
voltages than those required by the tubes in normal operation are provided to

T insure that a bad tube will indicate bad.
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Figure 1.
PARTS LIST | |
Deﬂcriptian Qua.ntity Paﬁ Ko. Description Quantlty Part No.
s - Bushing, line corﬁ (21::&1'1:5) ‘1~ HB1OL -  Reslstor, 100,000 ohms L R103
Capacitor, disc, 0.005 mfd GMV 1 cl0o 2+ (brown,black,yellow)
Capacitor, £ilter,20mfd,150VDC 1 Ci0l Resistor,h70 00C ohms 1 R1Ck4
Case, including cord bracket 1 — MIO3 w(yellow,viclet yellmr)
Clamp, eye tube, ntg on.panel 1 M102 Replstor, 10 megohm. 1 R105
Clip, alligator, red 1 HCl1OL (brown,black,blue)
Clip, alligator, black 1 HClO02 - Bocket, octal, laminated 1 X102
Cord, line 1 WCI0L = = Bocket, octal, molded 1 X10L
~ Eandle, leather 1 HHIOL (mtg on panel) '
| Ha.rdware Socket, 7 pin miniature 3 X103
, Nut, 6 s }- 1 HN103 .~ (mtg on panel) S
] Nut, —32::!— 4y HNIOL Socket, 9 pin miniature L X104
: Rut, control - 2 HM02 _ (mtg on panel) '
| Screw, 6-32.1-:: RH 1 BSIOhHIIS Switch, rotary, 5 position 1 S101
Screw, 8-32x%p RE 2  HES103 Switch, slide, SPST 1 3102
Screw, 8-32x BH, phillips 2 HS102 (ntg on panel) |
’ Serew, sheet metal, 6xiRH 2 HS101 - Terminal beard T terminels 1  TB1lOlL
] Ve # ¢ 2Hasher, control 2 HWl0l . dncluding mtg lug
I W ésten < Jg*“—“—’l . ;i o EMGL
-'! W & t'ui;i ack tip} bl&Ck W{th *“f"‘)_j 4w (Iﬁtg on PE.HE!J.) | ,
] mtg hardware . 2. Ji0l .  Tip, phone 2 P1lOL
;‘ Jack, tip, red with . Transformer, power 1 TLOL
| mtg hardware 1 J102°  Tube, GAFEG 1 V103
4 Knob, bar 2 BK101 Tube, 6Ch 1 V1o
| TLead, test, blacl:: 1) JWL1O3 - Wire :
i Lesad,  test, red X oo WLI02 . - Length bare 1 WIlll
i Panel, including bracket 1 . Mi01 Length blue 1 WIlls
. "~ '~ Potentiometer, carbon, S Length brown 1  WIll6
AT 10,000 ohm 1 ' 'RP1OL Length green 1 WILY
'; .Rectifier, selenim,ﬁiﬁ ma 1 ER¥OT C/7LF Length white 1 WIls
: Resistor, 1000 ohms, 1-. . R10L . Length yellow- 1  WIll9
(brown, black, red) L 3 |
Resistor, 39,000 ohms 3w 1 Rl02 é Y

(orange, white, oranue)

L
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- The DC amPIifier (V -1) is a 6C4 triode that is directly coupled to the o
controlling elements of the 6AF6G (V-2) electric eye tube. Conduction of the
6C4 amplifier and consequently its output, is controlled primarily by the
ZERO ADJ confrol R4, which varies the bias on the amplifier, and secondly
by grid signals. Since the grid is returned throuygh a high resistance -

(10 megohm-~R6) small currents through the resistor will raise the grid voltage
appreciably and will increase the conduction of the amplifier. Thus, the plate
voltage of the amplifier will decrease and the shadow in the electric eye tube

will open.

A tube under test is effectively placed in parallel with the 6C4 DC amplifier
except that its cathode is returned to a high positive voltage (50 volts) holding it
to cut-off. If there is leakage between the grid and cathode of this tube, the grid
of the DC amplifier will become positive and the eye will open. This same
condition exists when there is leakage In a paper, mica, oil, etc. capacitor under
test, If a tube has grid emission a current will be drawnthroughthe common

- 10. megohm grid resistor R6 which will likewise make the grid of the DC amplifier

positive» and open the eye. :-:

Heater cathode leakage in a tube or leakage in an electrolytic capacitor under
test will upset the cathode bleeder circuit of the DC amplifier causing the cathode

“voltage of the DC amplifier to become less positive. This, of course, will increase

the conduction of the amplifier which will open the eye of the 6 AF6G.

; |
The tube testing sockets are all wire:d In paraﬂel Pentodes are triode

_connected with the.screen grid and plate tied together, and the suppressor

grid and cathode tied together Converter tubes are also connected in this
mmer R - ~

Capacitor C2 is added to the circuit to prevep‘c hum or pick up when the

test. Ieads are plugged in to the jack ma.rked OTHER. Pick-up usually occurs

when the 1eads are being handled

SERVICE ~ AND WARRANTY.

- The Senco Leakage Checker is simple to service and should not offer any
‘difficulties if the following trouble chart is followed. However, the checker
carries a 90 day warranty and the unit will be repalred free of charge if it
beccmes defective within thisperiod. |

I TROUBLE CHART
Indication | S ' Check the Following

1. Ey e wi ""'11"' not open. . a 1. O6AFS, line cord, ON-OFF switch (S --l) ,
o B ~ transformer (T—l), R-1, CR-1,
2. _Eye :Lights, but will not open. 2., 6CL, ZERO ADJ control (:a-u).
3. Eye lights, but will not close, 3. The cathode line for ground short,
._ - R-2, R-3, R-5, ZERO ADJ control (R -4,
4, Abnormal eye indications. 4. Filter condenser (c-1), ¢c-2.
5. Tubes of a particular filament 5. FIL SEL switch (S-2) transformer (T-1).

voltage do not light.
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OPERATION

The Sencore Leakage Checker was designed for fast and foolproof operation. The
Sencore LC3 checker provides three important checks on critical tubes; Filament

% Continuity, Heater to Cathode Leakage and Control Grid Leakage. These tests are

5l
i
: LT

normally made in this sequence,

Operation of only two controls, the FILAMENT switch and the OPERATION switch are
required for all tests, Note the spare socketis I (7 pin) or M (9 pin) can be
used to preheat the tube before testing. The following procedures should be

used to operate the checker.

HOW TO CHECK TUBES

1. Plug line cord into 105-125 volt AC 60 cycle outlet, turn OPERATION switch to
FIL CHECK position and let the checker warm up for about 30 seconds.

2., Adjust the zero adjust control until the eye just closes. This control is located
on the left side of the checker and is adjusted with a screw driver through a hole
in the side of the case., Once set, it does not normally need readjustment.

3, Turn the FILAMENT switch to the position that corresponds with the firsti number
of the tube type, such as 12 for 12AU7, 6 for 6AU6 etc.

A. Turn the data chart until the tnie type appears in one of the windows, Note that

.......

.....

~ the first number of the tube type iy omitted and only the last two or three letters
and number are shown. This is because the filament voltage (first number) has
already been selected in step 3 above.
5. Plug the tube into the socket designated on the data chart. The filament check
indicator will light if the fils
6. Advance the OPERATION switch to the HEATER CATHODE LEAKAGE position and let the
tube warm up thoroughly. If there is heater to cathode leakage of 50,000 ohms

..;;-;s:._ i S g OOd s

or less the eye will open into the bad area. A good tube will not open the eye.
Heater Cathode Leakage normally causes Audio Buzz, poor Horizontal or Vertical
Sync or one or two black bars across the TV screen.

7. Advance the OPERATION switch to the CONTROL GRID LEAKAGE position. If there is

grid leakage of 100 megohms or less, or if there 1s a grid emission current of

0.5 microamps or more the eye will open into the bad area. A good tube will not

open the eye, Control grid leakage normally causes poor sync, poor AGC action,
or low audio.,

8., Check the tube for intermittent shorts on each leakage test by tapping the tube.
If the tube is bad, the eye will flash.
Tt should be noted that the Sencore Leakage Checker is not a cathode emission

checker. It is assumed, therefore, that the cathode is in an operating condi-

tion in the above tests,

(3)
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HOW TO CHECK CAPACITORS

1, Operate the checker as in steps 1 and 2 of the preceding section on "How To
Check Tubes',

2. Connect the test leads to the checker and set the OPERATION switch to the ELECT-
CAP leakage position for electrolytic capacitors and to the CAPACITOR leakage
position for paper, mics, o0il etc. capacitors.

2. Connect the test leads to the capacitor, observing polarity on electrolytic
capacitors, and note eye operatiion.

4. The eye should flash open and then gradually close, depending on the capacity,
as the capacitor charges up. If the eye does not flash for capacitors of 100
micromicrofarads or more, the capacitor is open. If the eye does not close the
capacitor has leakage and should be rejected.

CIRCUIT DESCRIPTION
The Sencore Leakage Checker contains a circuit using a high gain DC amplifier and

~an electric eye tube indicator that will indicate the presence of leakage in tubes
and capacitators. Leakage currents as low as 0.5 micrcamp are indicated quickly

and accurately with this checker,

A schematic diagram of the checker is shown in Fig. 1. Primary power is obtained

from a 105-125 volt AC 60 cycle line and is controlled by the OPERATION switch
(S-2a) in the checker. Plate supply power of 150 volts DC is obtained from a simple

selenium rectifier circuit on the secondary output of the power transformer,

Filament power for the tubes under test and the tubes in the circuit is obtained

from the tapped filament winding on TI. Slightly higher filament voltages than

those required by the tubes in normal operation are provided to insure that a bad

tube will indicate bad.

The DC amplifier (V-1) is a 6C4 triode that is directly coupled to the controlling
elements of the 6AF6G (V-2) electric eye tube, Conduction of the 6C4 amplifier

is initially set with the zero adjust control (R—4) until the shadow in the elec-
tric eye tube is just closed. When the control grid of V-l goes positive, as a
result of leakage in a tube or capacitor under test, the plate voltage of V-1l will

decrease and the shadow in the electric eye tube will open.

A tube under test is connected so that the filament is returned to ground through
a 4700 ohm resistor (R-9), the control grid is returned to ground through a 10
megohm resistor (R-6) and all other elements are at a positive 50 volt potential
provided by the bleeder of R-l and R-2. When the OPERATION switch (S-2) is in the

third position,“heater to cathode leakage check and electrolytic capacitor leakage

checkf the filament lead with the 4700 resistor to ground is connected to the grid

(4)
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of the 6C4 amplifier. Therefore, any leakage path of 50,000 ohms or less beiween
the cathode (which is at plus 50 volts) and the filament of the tube under test
will raise the potential on the 6C4 grid sufficiently to open the electric eye

ahadow into the bad area. The same condition exists when an electrolytic capacitor

is connected between the capacitor test jacks J-l1 and J-2,

When the OPERATION switch is in position four; "control grid leakage check and
capacitor leakage check", the control grid of the tube under test is connected to
the control grid of the 6C4 amplifier and both grids are returned to ground through
R-6 a 10 megohm resistor. Therefore, any leakage between the control grid and any
other element (except the filament) in the tube under test will raise the potential
on the grid of the 6C4 amplifier and the electric eye tube shadow will open. This
same condition will exist when there is leakage in a paper, oil, mica etc. capacitor

under test. Grid emission in the tube under test will also draw current through

R-6 and raise the potential on the 6C4 grid and open the eye,

MThe value of R-6 was chosen so that control grid leakage and capacitor leakage of
lbo'megOhms or less would open the eye intc the bad area. If it is desirable to
make the checker less sensitive for individual requirements R-6 can be reduced in

value. Sensitivity is approximately 10 times the value of R-6. For example R-6

o

....... -

into the bad area.

the second position of the OPERATION switch with

the neon bulb, If the filament in the tube under

Filament continui

the network of &

-%? ig checked on

nath from the high side of the transformer second-
ing the neon bulb to light. The 180K resistor (R-8) is

prevent erratic firing of the neon gas in the bulb.

test i=s go0Q

ary to

placed acro

the circuit to prevent hum or pick-up when the test leads

CBP&Citﬁf gwg iﬁ ﬁﬁﬂﬁﬁ
are plugged in for ch apacitors, Pick-up usually occurs when the leads are

being handled.

warranty and the unit will be repaired free of charge if it becomes defective with-

imple to service and should not offer any difficulties

hart is followed, However, the checker carries a 90 day

in this period,

(5)
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TROUBLE CHART

OPERATION SWITCH |  INDICATION OF TROUBLE CHECK THE FOLLOWING
Position 2 Eye will not llght glge Cgrg, ggltch section
(Filament Check) - o-ca, T-l, CR-1, V2,

Eye shadow cannot be 6C4, R-4, R-3, R=5, Va2
ad justed with R-4 ’ ’ ’ ’

Filament indicator does R-7, R-8, neon bulb, R-9
not light

Eye will not close The white +50V line shorted
to the filament leads

Position 3
(Heater to Cathode

leakage check and
electrolytic cap-
acitor check) R-1, R-2, R-9, C-2

Position 4 Eye will not close The white +50V line shorted
(Control grid leak- To the green grid line

age check and cap- Eye will not open with & The green grid line shorted
3°1t°? leakage check) bad tube or capacitor to the filament leads or

The brown or yellow filament
wires shorted to chassis,

Eye will not open with a
bad tube or elect. cap.

chassis, R-1, R-2, R-6, C-2

..........

| Position 1
f i 1. OFF | |
_ 2. FIL CHECK | !
? OPERATION 3, HEATER-CATH & ELECT CAP | LY e
? 5-2a 4. CONTROL GRID & CAP LEAKAGE |
? L J-1 J-2 .
5' CAP TEST o Figure 1 « Schematic LC3
-
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