éomre'ctiny a 5-inch ‘Telly Kit
FOR RECEIVING A 9-INCH IMAGE

Here's a plan for building a “5-inch” television receiver from a standard kit, becoming
Jamiliar with its operation, and then making the necessary changes so that this basic kit
may operate a. 9- or 12-inch Kinescope. Viewing is thereby greatly improved. 1t's probably
the least expensive way so far suggested for obtaining a virtual 9- or 12-inch teleceiver.

F THE several commoercia! tele-
vision Kkits available to experi-
menters and  Servicemen, the
writer chose the Meissner 5-inch

receiver kit because it was admirably suited to his plan.

It wax felt that the plan of converting this telly kit to use

a larger cathode-ray tube would be of interest to the hundreds

of Servicemen who have already built the kit and nlso might

be of interest to those who prefor a larger image to begin
with.
Let it be said at the outset that the writer could find no

Handsoma “'Charlia® Sicuranza, author, a::-q ’hfollg: the final aligament
process on the 5dn. telly recsiver, The cathode-ray tube is mol yet in place,
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fault with the 5-inch kit—either with
the operation or with the image sizo—
except that one time 14 people squeczed
into a small workroom to see a program
and although everyone saw and liked the image, it was rath.
er trying to have 6 or 8 people draped around one's neck for
a solid hour, hence the conversion ides took shape,

Further, the plan has great educational value as well as
considerable economic value. However in fairness to both the
reader and the manufacturer it should be stressed that the
kit be built first as a standard 5-inch job to leayn how to work
it properly and then it can be converted in easy stages as will
be shown in Part 11,

"DO’S AND DON'T'S"

The remainder of this Part I will be devoted to a review of
some “do's and don't's” in building the set and a discussion
of the necessary changes that will be made later on. If you
are wondering what you are going to do with the B-inch
cathode-ray tube after converting the set, well—you need a
good television 'scope anyway, so why not build one later on
and make good use of that tube,

The first “don't” is, not to handle the 1852 (or 1853) like
an ordinary tube. Don't “thump” the tube; and never drop
it on the bench or floor. These tubes because of their close
spacing, develop grid-to-cathode shorts very easily when
dropped. Result—loads of plate current, and then burnout.
Don't try to hurry the wiring job; “make haste slowly” as
the manufacturers say, as they really mean it.

Even the assembly job is no cinch, so we will pass on a few
hints to prospective builders. Mount the octal sockets first—
each socket has a tube number on it. Be sure each socket key-
way faces in the proper direction as shown in the pictorial
dingram supplied with the kit; and don’t forget to put a
terminal lug on the 2—8F8G socket serews and nlso on the
G6VEG socket. Serape the chassis bright at one corner of each
socket plate and put a spot of solder on each one. Do this
now because later it will be hard to do properly with the
wiring in place, The next step is to mount every terminal lug

strip shown on the diagram. Look par-
ticularly for misplaced grounding straps

on these lugs, Each one should look ex-
nctly like those shown in the diagram.

Mount under the chassis the 4 metal
plates which hold the electrolytic con-
densers, Mount over the chassis the 3
bakelite plates for the remaining elee-
trolyties. Mount the flat, wire-wound re-
sistors and safety switch. Check these
resistors for opens and grounds before
mounting. Assemble all parts on the
sufety wall and mount permanently on
to the main chassis

Mount the front panel on the chassis
and leave the speaker and band-change
switch off to the very lust. Mount all the
LF. transformers in their proper places
according to number. Leave the low-
voltage and high-voltuge power trans-
formers off until the last of the wiring is
in,

The bracket which holds the single
plate variable condenser should be well
soldered to the chassis; likewise the

A close-up view of the Sin, telly receivar with rear safely cover removed. The 2 upper coatrols on the
side skirt are for image size and the lower 2 are for vertical and horizontal speed control,

(Continued on page 304)
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éomrettiny a 5-inch 7:2//7 Kit
FOR RECEIVING A 9-INCH IMAGE

ey

Here's a plan for building a

S5-inch” telemsion receiver from a standard kit, becoming

familiar with its operation, and then making the necessary changes so that this basic kit
may operale a 9- or 12-inch Kinescope! Viewing is thereby greatly improved. It's probably
the least expensive way so far suggested for obtaining a virtual 9- or 12-inch teleceiver.

HE writer begs his reader’s indulgence

for the delay between Part I and this,

the 2nd part of the serics, There was

o large amount of experimental work
and an even larger amount of paper work to be done before
Part II could be released for publication,

However, the results obtained were even better than had
been expected and we feel confident that those readers who
convert their Meissner Kits according to the following in-
structions, will have a fine set; n considerable advance in
their knowledge of Television technique; and, withal, at a
cost entirely within reason. (See Part I, Nov. 1939 issue.)

4 NEW SECTIONS

The photos above show that 4 new sections have been
fastened to the main chassis,

Looking at the set from the front we see on top a wooden
box which holds the 9-inch tube and deflecting yoke.

On the right side there is a 2-stage image (pix) LF. ampli-
fior, and on the left side are the sweep output transformers
to match the deflecting yoke; we see nlso, the horizontal
damping tube, and a row of sweep controls,

At the extreme rear we have enclosed a high-voltage power
supply which delivers 7,000 volts at 1 millinmpere to the
f-inch tube.

We wisk to point out kere that the 12-inch RCA Kinescope
may be substituted for the 9-inch tube with absolutely no
clectrical changes required!

Some readers may not care for the given arrangement of
these 4 sections, It is possible, too, that some readers may
want to use a 12-inch tube with mirrer viewing, which would
alter the Iayout, For high-definition television reception it is
imperative that the wiring and stray capacities be held
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down to an absolute minimum; all unavoid-
able capacities then should be accurately
known, and counterbalanced if possible. This
important factor should be kept in mind
when any alterations in layout are attempted.

CONSTRUCTION—UNIT NO. |

Prepare the small image LF. chassis from the drawing
(Fig. 2). Drill all holes exactly as shown and have your
local tinsmith “fold"” the bends indicated on the sketch. The
2 gockets, the 2 image LF, transformers, and the sound-trap,
are now assembled. The blue dot on each LF, transformer
should point toward the loudspeaker at the front panel

The signal sequence is given in Fig. 8; and the schematic
eircuit of the complete image LF. channel is shown in Fig. 4.

It will be necessary to drill a %-in, hole for each of the
4 grid leads in the side of the main chassis, Next, proceed
to wire-up the small chassis, leaving the grid wires off until
the small chassis is fastened to the main chassis. Run a
twisted pair of filament leads from the Sync. Separator
socket to the 2 sockets in the small chassis. Run a “B-plus”
lead from the main chassis to the terminal strip in the small
chassis and also solder a ground lead from the main chassis
to the small one. Now solder the grid leads in proper order,
and as short and direct as possible. The plate leads, the
grid-return leads, and the grounded connections should be
checked against the schematic of Fig, 4 and the signal
sequence of Fig. 3. The values of all resistors must be as
shown, otherwise the combination of sensitivity, stability and
band-width will be upset.

REALIGNMENT—WITH 5.IN. TUBE IN PLACE
Having completed this stage of the conversion the next
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step is to realign the image LF. channel
while still using the 5-inch tube, Align-
ment of wide-band television LF, ampli-
fiers is a difficult and tedious task even
when all necessary equipment is avail-
able, as fortunately it was in the writer's
case,

For example, the development of the
present circuit required the use of a
$500 Standard Signal Generator, un
Impedance Bridge, a sensitive Vacuum-
Tube Voltmeter, a 10,000-volt Electro-
static Voltmeter, a Television Alignment
Wobbler, and an Oscilloscope.

However, the only equipment actually
required in the realignment process is
a fairly good shop oscillator, and a
V-T.Vm. with low input capacity and
range from 1 to 10 volts. A few sheets
of square graph paper should be pre-
pared as shown in Fig. 5. The ideal
response curve is shown in Fig. 6. Five
important items should be kept in mind
during the alignment process:

(1) Always start aligning at the last
LF. stage feeding into the image-detec-
tor, The V-T.Vm, is connected between
ground and the junction of the 2 chokes
in the image-detector eathode circuit,

(2) Be sure to disconnect the grid
lead of the preceding LF, transformer
as otherwise resonant effects of the grid
winding will upset results,

(8) Measure and maintain a constant

output constant, at say 50,000 micro-
volts, through the range of 7 to 15 me.
on the stage under alignment. Reduce

the signal generator output, from stage
to stage, but leave the bias setting of

the LF. amplifier uat 2 volts throughout,
(5) When through aligning a stage

reconnect the grid lead and disconnect

the preceding one. The mixer-tube grid
must be disconnected and a 10,000-0hm
resistor connected in series, as described

in the Meissner instruction sheet.

ALIGNMENT—WITH 5.IN. TUBE REMOVED

Since the addition of 2 stages to the
image amplifier modifies the band-width
to 4 megacycles the following details
must be strictly adhered to.

(1) Disconnect the high-voltage pri-
mary and remove the b.inch tube. Place
the set upside-down on the work-bench.
Do not align the set on a metal surface

such as a kitchen table,
(2) Connect the V.-T.Vm. across your

shop oscillator (previously warmed up)
set at 11.5 me., and adjust the attenua-
tor to 100,000 microvolts (equal to 0.1-
volt) as indicated on the V.-T.Vm. Now,
shift the frequency of the oscillator

from 8.25 me, up to 14.25 me., and note
where the oscillstor output varies, and
how much. It will then be necessary to
check, and set, the oscillator output each

time the frequency is shifted.

bias of 2 wolts on the stage being Having re-set the oscillator to 11.6
allgned, me, and 100,000 microvolts, shift the
(4) Maintain the signal generator (Continued on following page)
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(Continued from preceding page)
V.-T.Vm. to the junction of the 2 chokes
(No. 15-7501) and chassis. The oscilla-
tor is fed to the grid (No, 4 pin on each
socket) of the 4th image-amplifier tube,
connect a 5,000-ohm resistor from grid
to chassis, temporarily. The ceramic
trimmer is loosened all the way on the
5th image LF. transformer, and the
plunger screws are turned all the way
out, until a single peak is obtained at
11.6 me. Note the V.T.Vm. reading,
and mark the graph paper at 11.5 me.
and 100 per cent. Now, shift the oscilla-
tor frequeney to 9 me., get the attenua-
tor at 100,000 microvolts, and slowly
screw-in the cernmic trimmer until the
V.-T.Vm. reads ns before. We now have
2 peaks in the resonance curve; the val-
ley botween peaks is found by shifting
frequency from 9 to 10 me., noting the
reading on the graph, shifting from 10
to 11 me., and marking the graph, and
finally, shifting to 11.5 mec. When the
2 peaks have been made equal the align-
ment of this stage is completed.

Disconnect the oscillator and 5,000-
ohm resistor, reconnect the grid lead,
and disconnect the grid lead on the 3rd
image-tube, Connect the 5,000-0hm re-
sistor from grid to chassis as before.
Reset the oscillator output to 50,000
microvolts and the frequency to 11 me.

Loosen the ceramic trimmer on the 4th
image LF. transformer and turn the
plunger serews about half-way in until
one poak shows at 11 me, Shift fre-
quency to 9.5 me. then slowly screw-in
the ceramic trimmer until the same
reading appears at 9.5 mc. The overall
graph will show about 15 per cent dip
in the valley between peaks, The align-
ment of this stage is now done,

We shift now to the 8rd image LF.
transformer and 2nd image-amplifier
tube. Proceed as before, but reduce the
oscillator output to 25,000 microvolts.
Turn the ceramic trimmer out all the
way and the plungers nearly all the
way in. Set the oscillator to 10.5 me.
and obtain maximum reading on this
peak, Screw-in the ceramic trimmer and
obtain the same reading at 9.5 me. The
valley between peaks is now wiped-out
and the response should be flat, or near-
ly flat, between 9 and 11.56 me.

We proceed now to the 2nd image
transformer and 1st image-amplifier
tube. Set the oscillator to 12, me. and
10,000 microvolts,

Incidentally, in order to reduce atten-
uator output and still get fair accuracy,
use a voltage divider consisting of a
900-ohm and 100-ohm carbon resistor
across the output posts, This will reduce
the input voltage to the sot to a value

1/10 that across the attenuator posts
at the generator. Thus when the
V.-T.Vm. reads 0,1-volt ancross the total
resistance, the voltage at the junction
of the 2 resistors will be 0.01-volt.

Unserew the ceramic trimmer all the
way, and unscrew the plungers %-out,
until one peak shows at 12 me. Screw-in
the ceramic trimmer until the 2nd peak
appears at 876 me.

Now take an overall response curve
from 8 me. to 14 me., in 1-me. steps, on
the graph paper.

The curve should show 50 per cent
response at the carrier frequency of
12,76 me., 100 per cent response at 11.5
me, straight across up to 8.76 me., and
drop abruptly to zero at 825 mc. The
sound-trap should be set for maximum
attenuation at 8.256 me. and the adjacent
channel-trap set for maximum attenua-
tion at 14.25 me. Slight retouching of
the plunger screws may be necessary to
get the best response curve. In this re-
spect o graph record of each stage's
response would be helpful in loeating
the weak point on the curve and the
proper plunger to adjust, The alignment
of the image LF. channel is now com-
plete. Where do we go from here? Next
is the comparatively simple job of align-
ing the sound LF. channel.

(Continued on page 554)
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ALIGNMENT-—SOUND CHANNEL

It is n good plan at this point to check
the nlignment of the pownd I.F, channel.

Shift the oscillator frequency to 526 me.
and L0000 microvolts with modulation, re-
move the V.-T.Vm. from the Junction of
the 2 chokea in the image detoctor, and
| connect the V.-T.Vm. from grid to chassis

of the 6VEG wound output tube.

Trim the sound grid coll, und the primary
|and mecondary plungers of the sound LF.
transformor, to n single maximum peak nt
825 me. If resonance occurs off-side of
8.25 me. then the 2 bus wires on the sound
LF,. trunaformer should be spread apart
or brought closer together until resonance
doos occur at 825 me.

Proper alignment of the sound channel
enables one to tune-in the Image carrier
of 1295 me, (which would be hard to find)
coincidentally with the sound carrier, at its
maximum peak, at 8.26 me,

Remove the 10,000.0hm resiator and align
the R.F. and oscillator trimmers by means
of the station signal,—preferubly, the test
pattern.

In the New Yark metropolitan area, Sta-
tion WEZXBS (N.B.C.) at the present time
is operating on & regular schedule and
transmits the test pattern referred-to. To
the trained eye this pattern tells the whole
story of recoiver performance ot a glance.

We shall say more on the subject later
on, For the present, while still using a
S-inch tube, noto closely how far in townrds
the “bull's eye"” extend the black lines form-
ing the vertical wedges. Theso lines, black
and white, should be eleariy defined to about
3-in, from the outer circle of the “bull’s
eye” and will merge into n uniform gray
in this %-in. region. Thisn représents the
bost that a B-inch tube can give, and so,
we will now take up the construction of
the swoop chamais for electromagnetic de-
flection.

CONSTRUCTION—UNIT NO. 2

Propare the small sweep chassis from the
drilling layout of Fig. 7 in the same man-
ner as the small image LF. chassis. After
assembling the 2 output transformers, the
2 sockets, and the centering und linearity
controls, it will be necessary to dismantle
the aweep circuits on the main chassis, The
4 sweep controls are removed and reassom-
bled on the amall chassis as ahewn in Fig. 8.
Note that the socket Inyout has been sltered
to conform with Fig. 9,

The circuit changes required in the hori-

Last minute corrections: In F‘I&I‘S((::: Sg)‘.a‘m:,bm the 0.03.ml. type XAT.I m'aw-v.

RFE.C, (d) are rated in

verting a 5-Inch Telly Kit
FOR RECEIVING A 9ANCH IMAGE

(Continued from page 530)

zontal sweep are shown In the schematie
of Fig. 10 while the revised vertical sweep
circuit is shown in PFig. 11. The vertical
centering control requires a rearrangement
of the “B" supply wiring as shown in Fig.
12, Study these dingrams very carcfully as
a small mistake bere may do a lot of
damuage.

When all components have been complete-
ly assombled on the amall chassis, check
against Fig. 8 for correct placement of
parts. Wiring of this unit should be done
before fastening to the main chassis. All
the leads which run from the controls on
the small chassis to terminating points on
tho main chassis may be passed through the
4 holes which previcusly were occupied by
the eloctrostatic sweep controls, These 4
holes should be enlarged to at least %-in,
nize to prevent internction between leads.

One of these leads, namely the Horizontal
Amplitude pot."s moving nrm must be shield-
od up to within *-in. of the 50,000-0hm
limiting resistor which terminates at the
plate of the 6NT7 Horizontal oscillator, V1.
All other leads are not critical providing
that n little apace in left between them. A
B-prong wsocket is used for the deflecting
yoke, with pin No. 3 grounded. Four sep-
arate wires should be connected to the yoke,
the shield lug on the yoke need not be
grounded.

Do not attempt to substitute this yoke or
the Horizontal and Vertieal output trans-
formor with that of some other make, ns
the result will be an unsatisfactory image.
In fact, you eannot substitute any 1 of the
3 companion units, unless you also change
the other 2 parts to match,

THE DAMPING TUBE

The filament power of the damping fube
Is supplied by the winding which formerly
was used on the G.inch eathode ray tube.
Note that the 4.5-0hm metal-sheathed re-
sistor is discarded and that two 1-ohm wire-
wound resistors are connected, 1 in each
green filament lead, before reaching the
damping-tube nocket. These resistors con-
trol to some extent the horizontal linearity
and their value may have to be changed up
or down in some special cases.

The bias reslstor for the OL6 Horizontal
Amplifier should be of the variable-stider
typo, adjusted to the full amount of resist-
ance nt the start. Later on, when the aset
is working properly, the slider may be ad-
justod to about the half-way mark, or un-
til the inner and outer large cireles of the

test pattern are an cqual distance apart.
We will describe the purpose and operation
of the 7 sweep controls under “Test and
Operation.” In the meantime let us boild
Unit No. 3, the High-Voltage Power Sup-
ply.

CONSTRUCTION—UNIT NO, 3

The Sofety Box, Proparation of the steel
box and cover of this unit represents a con-
siderable amount of hard work. 1t is de-
signed first for maximum safety and next
for maximum ease of acceanibility and serv.
icing, Only 1 dangerous wire omerges from
thisx box, that ix, the wire (insulated for
10,000 volts) coming out of the top of the
box and terminuted in n bakelite cup which
fity over the Anode 2 metal cap on the side
of the Kinescope, Thus the safety box may
bo removed from the main chassis and
placed nt a distunce if alterations in lay-
out are desirable,

It is ndvisable to center-punch the sheet
metal while still flat, on ench indicated hole,
after which the folding may be done, and
finally, ench hole drilled to size, Drilling
lnyouts for the safety box and cover are
given In Figs. 13 and 14.

The arrangement of the parts within the
box is given in Fig. 15; while the upper
portion of Fig. 16 gives the schematic wir
ing of the unit.

The drilling layout of the bakelite strip
which holds the two 0.03-mf. condensers
and the 2X 2 rectifier In given in Fig. 17,

The bakelite strip which holds the wolt-
age divider resistors and fuse is shown in
Fig. 18. The position of these resistors is
shown in Fig. 19,

Wiring of these 2 panels should be done
first, then partial agsembly in the box and
final assembly and wiring when the unit is
fastened to the main chassin, The photo
shows the completely assembled unit with
cover removed.

SAFETY FIRST!

The wret should never be operated with
thiz cover removed. If at any time It Is
necessary to service the unit, first shut off
all power and next dischurge each high-
voltage condenser to ground by touching
an insulated acrewdriver between ground
and the condenser terminal lugs,

In order to keep the box size within rea-
son the spacing of components with respect
to the metal box is already at a minimum,
Under certain conditions of excessive mois«
ture it is possible that arcs may leap from
the rectifier socket prongs to the shell of
the power transformer %-inch below, Do not
be alarmed, as n piece of oiled cambric or a
thin sheet of bakelite ingerted between
socket and transformer will prevent any
further arcs,

Testing the maximum high-voltage should
not be done with the usual 1000 olma/volt
meter, lastoad use either a 25,000 ohms/volt
tester or an electrontatic voltmeter with
10,000-volt range. For safety’s sake test only
from within the bakelite cup lead of Anode
2 (which is fused), to ground, or frame of
box. The voltage should be betweon 6,800
and 7,200 V, depending on the line source,

CONSTRUCTION—UNIT NO, 4

There remaina only one more item to be
done—the construction of Unit No. 4, the
wooden box which holds the 9-inch tube. The
box fx made of Y%-inch plywood reinforced
at the inside corners with %-inch-aquare
runners. The exact dimensions of the box
and mask are given in Figs, 20 and 21,
Small motal tabs are used for fastening the
box to the front and rear chasxis partitions.

The tube support at the rear of the Kine-
scope Is mnde according to Fig. 22, The
mounting holex must be drilled so that they
fall in between the perforations on the slope
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(Continwed from preceding poge)
of the Moeissner safety cover. The 6-prong
sockot and wiring for the Kinescope passes
through n large hole (socket size) punched
into the flat top surface of the Meissner
safety cover thence through a similar hole
in the bottom of the wooden box. The signal
grid lead should be spaced away from the
other 5 wires an much as practicable.

The former high-voltage supply for the
B-inch tobe (2,000 V.) is rewired nccord-
ing to the lower portion of the schematic,
Fig. 16, where It now serves as n separate
source of focusing voltage. The voltage di-
vider resistor should be within 10 per cent of
the values given, After nll connections have
boen checked the safety cover must he re-
placed to close the interlock switch, Vol
tests may be mude under operating condi-
tions, at the prongs of the Kinescope .ockot.

The construction of these 4 units will
require about a Wonth of spare-time work
»0 we will defer “Test and Operation” to
next month's fssue. The parts recommended
mummum‘hulnmun

LIST OF PARTS
Tunes

One RCA Kinescopo, 15804-P4 U-in. or 1803~
P4 12-in,;

One RCA 6L8, V3;

One RCA BV4G, V4

One RCA &J5, V5;

One RCA 2X2, V6,

Two RCA 1852'%, V1 and V2.

SockETs

Three Amphonol sockets, bakelite oetal;
One Amphenol socket, 4-prong lsolantite;
One Amphenol socket, 5-prong isolantite;
One Amphenol socket, G-prong isolantite.

INpveraxcs Uxiry
One Meissner sound-trap, No. 17-3467, L1;
‘l'\!rol u;x'-m LF, transformers No, 17-3462,
T2
01;} 'glwnhmm power transformer, No.
g: thuon deflecting yoke, No. 465-8311;
' Jefferson Horlzontal output transform-
er, No. 467-048, T4;

One Jefferson Vertieal output transformer,
No. 467-549, T5,

CONDENSERS

Two Solar high-voltage, type XAT-1, 0.08-
mf.;

Ono (‘omcn-l)ublllor silver-mica, 2.5 mmf,,

'I'hm Cornell-Dubilier blhllu mica, 0,001
mf., C2, €38, C4;

One Cornol!-Dnbmor bukelite mien, 500
mmf,, C5;

One Cornell-Dubilier paper tubular, 0.05-mf.,
400V, C11;

Two Cornell-Dubilier paper tubular, 0.1-mf,,
400V, C12, C13;

One Cornell-Dubiller paper tubular, 1.0 mf,,
600V., C10;

One Comell-Dnhlller electro-tubular, 10 mf.,
25V, C6;

'l'hm Cornell-Dubllier electro-Tubular, 256
mf., 25V, C7, C8§, Ci4;

One Cornell Dubllier electro-tubular, 40 mf,
Gov., Co,

Resisrors

One LR.C. 5,000-0hm potentiometer, R22;

One LR.C. 20-0hm potentiometer, with fixed
center-tap, R28;

One LR.C. 50-0hm potentiometer with fixed
center-tap, R16;

Two LR.C, 1-ohm wire-wound resistors, 10
watts AB, R17, R18;

One LR.C, 200-0hm wire-wound resistor, 10
watts AB, R15;

Five LR.C, 1.5-meg., 2 watts, R26 to R30;

One LR.C. l-meg., 2 watts, R33;

One LR.C. 3,000-0hms, £ watts, R38;

One LR.C. *0.5-meg., R31;

Two LR.C, *0.45-meg., R34, R35;

One LR.C. *0.3-meg., R37;

One LR.C. *020-meg., R3G;

One LR.C. *0.1-meg., R32;

One LR,C, *50,000-0hm, R25;

One LR.C. *1,200-0hm, R24;

One LR.C, **l.-meg., R19;

One LR.C, **10,000-0hm, R20;

Two LR.C. **0.1-meg., R6, RS;

Two LR.C. **00,000-0hm, m, R10;

One LR.C. **5,000-0hm,

Three LR.C. ”8.000-0&&. l“. R12, R21;

Two LR.C. **2,000-ohm, RG, R11;

Two LR.C. **200-0hm, R7, R9;

Three I.R.C, "loo-ohm, R2, R13, R14;
Ou LR.C, *60-ohm, RI1.

. 1-watt.
L) * .'.“.

MISCELLANEOUS
One Alden insulated cap for Kinescope, No.
92TINL;

One Alden insulated cap for 2X2, No.
91TINL;

One Littelfuse, 1 millinmpere, with mount-
ing clips;

One Amphenol plug, H-prong;

One pl;;aishm steel, Image chassis, 6% x 16
x 1/82-in.;

One piece sheet stecl, Sweep chassis, 6% x 15
x1/82-in.;

One piece sheet steel, Power Box, 15 x19x
1/82-in.;

One piece sheet steel, cover, 9 x 13 x 1/82-in.;

One piece hkdiu. voltage-divider panel,
2x8x3/16 in,;

One piece bakelite, condenser panel, 3x8x
8/18 in.;

One picce sheet brass, 1 x 8% x Y-in,;

One pioce sheet brass, % x 6 x 1/16-in.;

Wooden box (per specifications);

Hardware, ete,
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éonwzttiny a 5-inch

FOR RECEIVING A 9-INCH IMAGE

CHARLES SICURANZA
Part III (Conclusion)

the construction of the 4 add-on units.

In the course of the experimental work,

it was found necessary to revise certain
portions of the original circuit to conform
with the new conditions.

Those readers who bought the earliest
kits found that the circuit called for a
6F6 video output with shunt peaking, while
lator kits used an 1862 video output with
wories peaking, In each case the elreuit
constants were based on a video rosponse
flat to noarly 8 me. This was changed in
our case to series and shunt peaking, flat
to 4 me, The data required in the making
of the 2 pesking colls Is given in Fig. 22,

These coils should be fastened to the safe-
ty wall on the main chaasis, os close as
practical to the video output socket, taking
care that no other parts or wiring come
nearer than %-in. to either coil.

In outlying districts where the signal
level ia poor, you may find that the passing
auto trafiie disrupts image synchronism to
an mnnoying extent., This is because the
syne. separator input wsas purposely ad-
justed to give a feeble pulse, When ignition
interference over-rides this pulse, “tearing™
of the image and loss of synchronism result,
The sync. pulse may be strengthened by
removing the 2-meg. resistor in the cathode
circuit of the image detector, replacing it
with a 1-meg. resistor, leaving the 4,000-0hm
resistor In aeries with it as before. This
procedure should be attempted only when
absolutely necessary, however.

IN lust month's issue we gave detalls on

PRELIMINARIES

Assuming that the 4 units are com-
pleted, and have been double checked for
possible errors, place the deflecting yoke
over the stom of the Kinescope as far for-
ward as it will go. The yoke terminal
lugs should face to the rear. Now put the
yoke plug in its socket and see that the
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G-prong Kinescope socket is slipped on to
the base pins of this C.-R. tube. The high-
voltage lend ending In the bakelite cup is
slipped over the metal cup on the side
wall of the image tube.

Every tube should be in its place,
having first made certain that every
tube is in good condition.

An important point—the tubes with which
the image LF. channel was aligned should
be numbered, and therenfter never switched
around without good reagon, as this may
soriously alter the original response curve,

Another important point: never operate
the set with the yoke disconnected from its
socket ns the result will be a blown 6L6
and a burned spot on the screcen of the
Kinescope.

GET SETI—

Now we are almost ready to plog the
sot into the line. First, turn the Brightness
control to ity Minimum position; then set
the Focus control at its midway point; next
set the Contrast control at about halfway-
on; and finally, set the Vertical and
Horizontal Amplitude controls at their con-
ter marks,

Standing in front of the set, at your
left-hand side are the 7 controls for the
sweep system, The 2 positioning controls
are placed one above the other, the upper
one moves the raster up or down while
the lower one moves the raster from left
to right, Once theso controls are properly
set they may not need readjustment for
months.

Around the corner from the positioning
controls we have § controls in a row—the
first one (nearest your hand) is the vertical
speed control. This control and the one
after it, the Vertical Amplitude control,
both function exactly the same ans before,
The 4th and 5th knobs are, respectively,
Horizontal Amplitude, and Speed—these 2

RADIO-CRAFT

Complete plans for building the basic
“5.inch” Meissner television kit, around
which the conversion procedure was later
developed, appeared as Part I in the No-
vember, 1939, issue of Radio-Craft., Part
I, in the March, 1940, issue, described the
entire mechanical and electrical sequence
for utilizing a 9-inch Kinescope. Here, in
Part 111, aligning information and final
check-up details are given. The result iz a
large-screen (even a 12-inch C.-R. tube may
be used!!), 441-line teleceiver experiment-
ers may build at much less cost than a set
originally designed for large-sereen images.

controls also work the same as before.

The 3rd knob, however, Is a new addition
to the family and is called the Vertical
Linearity control, The function of this
control is to enable the operator to adjust
the spacing between the lines of the raster
evenly from top to bottom, Its function is
affected by the Vertical Amplitude control
and also to some extent by the Vertical
Positioning control, In general, once the
linearity control is correctly set, preferably
on the test pattern, it will seldom require
readjustment,

Note that the 2 most used controls, name-
ly the Verticul and Horizontal Speed are
placed 1st and last, respectively, in the
row. Thus you can easily memorize their
location and avoid uopsetting tho other
controls,

READY!—

With all this in mind, plug the set inta
un A.C. receptacle that is really handy, so
that you will be able to yank the plug out
instantly if something should go wrong,

GO

If everything is working properily, you
snap the power switch to ON, and this is
what will happen:

1. After a few seconds you will hear a
faint, shrill note emanating from the Hori-
zontal swoep circuit—this is normal,

2. As the Kinescopo warms up you will see
a narrow white line expanding vertically
from top to bottom. This line denotes the
Vertical sweep is working and because of
the smaller tubes, gots into action a few
seconds sooner than the Horizontal sweep,
The vertical line is extinguished in a few
seconds because as you remember, the
Brightness control was set at minimum and
since this control is in the cathode of the
Kinescope (which is warming up) the elec-
tron beam is soon cut off by the current
for
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flowing through the Brightness control.
Under normal conditigns this current
amounts to %-milllampere,

3. You should hear a slight hum from the
speaker, if you are standing within 2 feet
of the cone. A loud hum xignifies heavy
overload.

4. Advance the brightness control slowly
up to the medium bright level, Note care-
Sully that if only a single vertical line or
a wingle Korizontal line or, worst of all,
only a bright spot iz visible—yank the plug
immediately and astart looking for trouble
in the “sweeps.” Normally however, you will
see a rectangular raster,

5. With the contrast control set at mini-
mum, no signal will reach the Kinescope
grid, consequently no sync, pulses or noise
voltages reach the sweeps. They are running
free; and the scanning lines horizontally
should be clean and straight, from top to
bottom. When the contrast control is turned
full on, all kinds of noise voltages trip the
sweeps at odd moments causing the raster
to tuke on a ragged appearunce at the edges.

6. If a signal is on the air, adjust the
horizontal and vertical speed; then adjust
the height and width of the image to fill the
mask opening; and finally, center the image
properly. Last but not Jeast the linearity
control should be adjusted so that the verti-
cal wedges in the inner circle of the test pat-
tern are of equal Jength, It ix rather difi-
cult to make this sdjustment correctly on
subject matter in motion.

A final point to remember is not to use
100 much contrast ns it is easily possible to
overload the video output tube—resulting
in a “washed-out” image; or, in case the
sync. separator is over-driven, a ragged
double image.

7. 1t may happen that the reading matter
on the screen of the Kinescope is reversed.
If so, transpose the 2 Horizontal leads at
the deflecting yoke. If the image is upside
down, rotate the deflecting yoke 180 degrees
until the image is straight side up, For mir-
ror viewing you must intentionally reverse
the reading matter (at the yoke) #0 that the
mirror reflection reads straight.

To keep the yoke snug up against the bell
of the C.-R. tube, simply wrap a narrow
strip of ordinary writing paper around the
stom of the tube and then slide the yoke
over the paper, up to the bell. From the
foregoing it can be seen that the operation
of the set is practically the same as before
the conversion,

SERVICING

Now let us shift over to the gloomy side
of the picture and see how many things can
go wrong with a telly set, As the writer
pointed out in a previous article, a telly set
“gone wrong"” practically tells yow where
and what ails it, quite often unmistakably!

We will enumerate below some of the
troubles which actually occurred from time
to time over a period of 4 months, Strangely
enough these troubles always occurred when
the set was first turned on. In other words
the set had been working perfectly when
switched off and whatever defect was about
to happen was helped along by the high
“surge” voltages at the start of operation,

1, The high-voltage power supply (7,000
V.) once arced intermittently from the rec-
tifier socket to the shell of the power trans-
former, Besides sparking, sizzling and sput-
tering, the raster on the Kinescope waxed
and waned both in size and brightness.
Should the high-voltage supply fall gradu-
ally you will see that the raster gets smaller
and dimmer in proportion to the extent of
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the failure of the supply. Look first to the
2X2 rectifier; then check the 2 filter con-
densers for leakage; und finally, check the
voltage divider resistors for breakdown.

2. Fallure of the medium-high-voltage
supply (1,700 V.) will be evidenced by com-
plete loss of focus and some loss in bright-
ness. Check for trouble in the same way as
before.

3. Failure of the low-voltage supply i=
evidenced immediately by the absence of the
raster and the presence of the single bright
spot. Note that this same trouble can be
cansed by leaving the yoke disconnected or
by failure of the “B™ supply to the sweeps
(only). Check the circuit in the usunl way,
for shorts, opens and defective tubes.

4. If the screen is blank (no spot, nor
raster) and the Brightness control has no
effect over its full range, only 2 things can
be wrong; either there is no high voltage
(7,000 V.) or the Kinescope eathode circuit
is open.

Connect, momentarily, a 500,000-0hm car-
bon resistor from chassizs to the eathode
prong of the Kinescope socket. If the screen
lights up instantly then the trouble is defi-
nitely in the eathode circuit. If, on the other
hand the screen does not light up, the
trouble is just as definitely in the high-
voltage supply.

5. Another form of trouble associated
with the Brightness control is evidenced by
inability to darken the screen of the Kine-
scope., Three causes were found for this
trouble: (1) leaky or shorted l-mf. con-
d r from Ki pe cathode to ground;
(2) burned and shorted Brightness control;
and, (8) leakage from grid to cathode within
the Kinescope. Almost the same effect can
also be had by removing the video output
tube from its socket,

6. When the sound program comes
through OK but with no image reception,
look for open screen-grid, cathode, or plate
resistors, in the image LF. channel. This is
likely to bappen whenever one of the 1852
image tubes “goes sour,” us these tubes druw
as much as 50 ma. when they short.

7. If the sync. separator tube or circuit
should go bad the result will be o succession
of drifting images both vertically and hori-
zontglly. No amount of knob twiddling will
bring the image into sync. Almost the same
action occurs when reception is extremely
weak, but in this case the drifting images
will be speckled with noise voltages.

8. Complete or partial failure of either
sweep iy self-evident by noting the size and

Courtesy of Dennis Choinski
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appearance of the raster. Always check the
tubes first, the yoke windings next and the
remaining components last,

TESTING VIDEO RESPONSE

The instruments required for testing the
video response are the usual shop oscillator
and vacuum-tube voltmeter (with known
input eapacity). The V.-T.Vm. is connected
through a blocking condenser of 0.1-mf. to
the Kinescope grid, and chassis. Start the
frequency run at the lowest possible fre-
quency (nbout 50 to 100 ke, in most gen-
erators). With a known input of 0.1-volt
of unmodulated R.F. on the video output
tube grid, measure the output voltage be-
tween Kinescope grid, and chassis. Note
reading (and frequency) on paper. Now
feed 0.1-volt at 600 ke, to the video grid,
and aguin note output on paper.

Continue this procedure from here on, in
steps of 500 ke and cach at 0.1-volt, until
a frequency of & me. is reached. The voltage
output readings should be within 5% from
50 ke. up to 4 me., at which starting point
the voltage readings should become higher,
denoting a resonant rise is occurring in the
peaking circuits. This is a normal action
for this type of circuit,

We could not list in the above space, all
the possible troubles that might crop up,
but the writer will be only too glad to ren-
der any possible assistance to those readers
who run into some unusual trouble. Just
stute your problem clearly and address it
to the writer in eare of Radio-Crajt,
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