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Th:s l.lrge C.R tube wlll not function properly wnh poor LF. stages.

The most important
unit in the television re-
ceiver is its L.F. ampli-
The author de-
scribes the many types

fier.

whieh are arvrailable.

by M. W. THOMIPSON

Television Engineer, Chicago, Illinois

The fonrth lesson of
the ielevision series.

Tele=Receiver’s Heart

F NHE third article, which appeared
in the April issue, discussed the

- - peculiarities of u-h-f carriers,
some “must” and some ‘‘must not”
features of television receiver anten-
nas, and circuits to handle television
signals while still at 44 to 108 me.
While it is quite feasible to receive
the video program on a tuned r.f. re-
ceiver, and the audio accompaniment
on either another tuned r.f. set or a
small “super,” the makers of com-
plete sets for the public are planning
superheterodyne receivers whereby the
converter or first detector will so
handle both video and audio carriers
that they are heterodyned into sep-
it arate if. pass-

& i i i il bands to be am-
plified by inde-

. bendent interme-
{f i diate frequency
| L ! [l systems.
! ' From the
1 standpoint of
[ \ simplicity of
i control, this is
most desirable.
It permits tun-
s ing, by a con-
2 denser gang, so

Gootll LF. guin that as one %tmes
to the 45.25 me. video carrier of chan-
nel I, he automatically tunes-in the
49.75 me. audio carrier of this chan-
nel, then, when channel 11 is desired,
tuning (with but a single control) so
that the 51.25 me. video carrier is re-
ceived, brings in the 53.75 audio car-
rier also, If the tuned circuits consist
of ganged switches and pre-tuned air
trimmers (as described last month), a
single knob or lever gives instantane-
ous transfer to channels I, 1T or IIL
Otherwise, one must first tune the
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video receiver and then the audio.
Television transmission and recep-
tion are, at present, predicated on the
use of a single side band. The other
side band is not entirely eliminated,
the lower frequencies being present to
some extent, but for all practical pur-
poses and the current discussion, only
one side band is used. Presuming a
picture if. frequency of 12.75, our
band width of 3 megacycles (neces-
sary for good reproduction) is, rough-
ly, 23% of the i.f. This makes im-
possible what we commonly consider
“low loss” circuits, and makes it diffi-
cult to secure very good gain per stage.
Exceptional
i % engineering de-
sign can produce,
WI@ for laboratory
= = = ~ wuse, a rather
£y oom e flat-topped pass-
. T band three full
. 2R megacycles wide,
with sharp cut-
»  offs at each side
and excellent at-
e tenuation of fre-
GRS T quencies above

»': ‘ 3 and below, but
| -_Q\.‘ |
R E SRS

for production
Fair LI, gain.
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use and amateur
construction
some compro-
mise must be made. The gain charac-
teristic of a good video if. system is
shown in Figure 20, that is what we are
trying to secure. Certainly we do not
wish more than four i.f. stages, three
would be convenient a: d are going to
try to get results frc 1 two, Three
stages gives us six to welve adjusta-
ble circuit elements w h which to se-
cure a reasonably wnat, sufficiently
sharp cut-off, uniform, much desirable
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response band-width. This is needed.
Development of coupling units in
i.f. amplifiers has progressed along
three lines: (1) air core primary and
secondary inductances, either or both
capacity-tuned, and using either ca-
pacity, inductive or magnetic coup-
ling; (2) primary and secondary in-
ductances on finely-powdered, mag-
netic-material cores (magnetite),
tuned either by shifting core position
or with capacity, and coupled either
inductively or by capacity; and (3) a
group of inductances, capacities and
resistances in what is called either a

band-pass filter or a filter network.
If one experi-

E n ments with aircore

E 5 transformers, it
1Ll 0., quickly  becomes
=T B & > apparent the if.

must become a
. system of compen-
@&, satory unlike
*stages which will

(over-all) give

substantially uni-

form response to
our 60 cycle-3
megacycle band.

It should be re-

called that, when
two tuned coils are brought close to-
gether, one first gets a single “peak”
in the response characteristic and,
then, as they are brought yet closer,
two peaks develop from the “over-
coupling.”

This double-peak response can be
utilized, in conjunction with a coupler
giving a single peak, to develop a fair
performance curve (see Figure 21).
Here, a single-tuned circuit (a) re-
sults in the single humped response,
while (b) consists of two tuned cir-
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cuils over-coupled, and the double-
hump performance results. Placing an
LF. amplifiecr tube between them, a
response with three humps (c¢) would
resutt.  Such a non-uniform responsc
from 80 cycles to 2.8 or 3.0 me. would,
however, give very poor television en-
terlainment.

One's first thought is the use of
magnetite cores to flatlen the humps,
but the experimenter then finds him-
self in real trouble. The coupling of
the coils would be aflfected by the
movement of the cores, and one would
spend a wild evening juggling for a
correct wvalue of mutual inductance
while trying to hold two correct valucs
of self-inductance. And, when the con-
structor was through, he would have
an insufliciently wide passband any-
way.

A considerable improvement results
when the single-hump circuit is used
with another type of inler-tube unit
as shown in Figure 22, Here the sec-
ond stage is capacitively-coupled, and
shunt damping is employed at both
ends. The approximate response curve
ohtained is given as Figure 22c. One
might consider these two stages as but
half of a 4-stage LF. unit, and add

CONVERTER 1

little resemblance to it. The coils are
small diameter and of small wire,
wound some distance apart on a tube;
there is little if any mutual induct-
ance. A magne-
tite plug can be

7O DIOBE vIDED DETECTOR
] P
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moved into and
out of each coil
to tune it, while
coupling is se-
cured through
the condenser
across the “high”
ends of the coils.
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23

The starting point for LF. cireuits.

another pair like them, in the hope
of maneuvering the two single peaks
and the 1wo double-peaks into some-
thing like a flat top. It is doubtful
whetlher the non professional could,
in the end, evolve either salisfactory
responsc or compromise beiween gain
and band width.

To complete
the record of
types of circuits
that have, en-
route to success,
shown some
promise, I am in-
cluding Figure
23, For the cexperimentally-minded
this civeuit is an excellent place to
start; it is the LF. circuit many fac-
tory engincers used as a starting point
oven lhough their final designs, as
they are coming through now, bear

Excellem LF, gain.
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Converter coupling network,

Three such
units are used;
when adjusting,
one makes the first unit single-peaked
and the other two double-peaked. One
advantage of this lies in the fact that
adjustment of an LF. system begins
at the oulput end and you work back.
Applying an oscillator with sweep
frequency to the last stage its trans-
mission shape is observed and varia-
bles are juggled for a characteristic
that is a good compromise between
gain and flat top. Shifting to the tube
ahecad, the center coupler is adjusted
by wvarying resistance loading, cou-
pling and self-inductance so that a
good double hump transmission re-
sults. It is then easier to determine
roughly how pointed or {lat the single-
hump first coupler's characteristic
should be and where its hump should
fall. Fig. 24 shows this response
curve,

On first observing the I.F. system
response curves, surprise is usually
expressed at the placing of the ILF.
video carrier en the slope rather than
on the rounded corner at 11 to 12 me.
This is because of the remnant of the
other half of the carrier's sideband
which still comes through; it was in
the lower frequencies while enroute
and in the r.f. circuits, but due to the
reversal in the converter, it is now
at the higher frequency end of the LF.
passband. There is greater LF. carrier
intensity at this point and a tendency
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The vannections are clearly shown in this experimenters kil.

to over-emphasize low video frequen-
cies. This is offset by adjusting in-
ductances, tuning, resistance loading
and coupling so that the LF. carrier
frequency is on the high frequency
1853

FiG-26
A better form of converter coupler.

slope at a point which is 50% to T5%
of uniform response.

In considering Figure 23 the reader
may wonder what the tuned circuit
between grid and cathode of the first
ILF. tube is for. It is not feasible to
secure the steep slope at the low [re-
quency end of the curve shown in
Figure 24 with the simple coupled
circuits of Figure 23 alone, but such a
slope is necessary if audic LF. fre-
quencies are to be kept out of the
picture I.F. channel. To secure this
sudden attenuation, the trap circuit
consisting of L1 and C1 is inserted, and
tuned to the 825 mc. audio LF. fre-
quency. Possibly, it may be necessary
to set this at 8 me. se that its atten-
uating action will not cut too deeply
into the 9.5 mc. end of the picture LF.
response curve (Figure 24).

In connectlion with the circuits al-
ready discussed, no mention was made
of the tricky little factor known cither
as “linear phase shift” or “constant

-8

This circnit improves senshivity.



all LF. charac-

L
c R

Ls _ teristic finds 13

me. on the high
frequency slope
and marked at-
tenuation at the
9.0 to 9.5 me. end.
This aim will be
aided by the use

Ry

B+ B FIG.-28

Air core coupling network

time delay,” nor will it be gone into
now. It is a subject far beyond 97%
of readers—it is, in fact, perfectly
clear to only a modest percentage of
engineers. Were you going to design
an IF. system from scratch, linear
phase shift would have to be consid-
ered, measured and accurately con-
trolled; either phase advance or phase
delay result in time delay, and what is
desired is umiform time delay at all
frequencies in the video range (60
cycles to 3 mc.). As most readers will
build with kits or recommended parts,
or will be servicing factory-built mod-
els, it will be ignored in this course.

Coupling networks give the finest
results from every angle—fiat topped
curve, gain, attenuation and close ap-
proach to linear phase shift. In pro-
ceeding from the converter, usually an
1852, to the first LF. stage (for which
the 1853 is particularly well-suited),
the circuit of Figure 25 offers many
advantages. A coupler of the type in-
dicated could consist of three closely
adjacent and parallel %-inch tubes
perhaps three inches long, the three
windings being placed well apart lon-
gitudinally and each consisting of but
a few turns; there is practically no
magnetic coupling.

The coupling is of the impedance
type, as L2 is common to both cireuits.
Since L2 is made series-resonant to
the audio I.F. frequency it is conven-
ient to pick off the sound LF. at this
point and do it across the resistor be-
low L2, Note that a resistor is placed
in shunt in both the plate and grid
circuits as a load and that a resistance-
capacity filter is used in all B-supply
leads. Although it would be desirable,
from the standpoint of both compact-
ness and ease of construction, to use
but one i%-inch tube, three are used,
that a magnetite core can be inserted
in each winding and varied for tuning.
As stated earlier, a high L/C ratio is
beneficial to gain and this plan elim-
inates capacity tuning.

While we have been talking, so far,
about a video IF. of 12.75 me. and a
audio LF. of 825 me., it must not be
taken for granted that these must be
strictly adhered to in design. Against
the two incoming carriers of 45.25 me,
and 49.75 mec. one can just as easily
“beat” an oscillator frequency of 58.25
me. (instead of 58 me.) and have inter-
mediate frequencies of 8.5 me. (audio)
and 13 me. (video); in fact some en-
gineers are using this combination.

Presuming our picture LF. is 13 me.
and our sound LF. is 85 me, it is
necessary to so design that our over-

circuil.

of one or more
couplers of the
type suggested in
diagram shown
in Figure 26. Here the coupling is ac-
complished by the tuned circuit of L2,
and this circuit is adjusted to resonate
at 8.5 me. (the sound LF.) and so acts
as a trap, Note that no resistance
load is placed across L1 but that there
is one across L3. The characteristic
curve for such a stage has so steep a
low-frequency slope that the response
at 9.25 mc. is but 5% of the response
at 10 me.

To improve the sensitivity, a stage
or two such as Figure 27 is desirable.
The circuit of Figure 26, while it pro-

Bias B+

1853

result would be as close to perfection
as the television art now knows.

A coupling circuit which makes pos-
sible the use of air-core windings, and
couplers that are considerably easier
to build, is presented in Figure 28.
Since there are no magnetite cores to
be adjusted, and magnetic coupling is
not a factor, coils L1, L2 and L3 may
be wound on a %-inch core about 4
inches long. If midget condensers are
used, all of the units indicated between
the 1852 and the 1853 may be enclosed
in a shielding can no larger than 414"
x 2%" x 2%". For three stages of
LF. all 4 couplers may be identical
with the exception of the last which
feeds a 6H6 video detector. In this
last unit, condenser Cl1 and resistor
R2 are eliminated, and the lower ends
of L3 and R1 go to ground.

X1 and X2 indicate points at which
one can take off a lead to the audio
section of a receiver. If the set con-
structor is going to use a short-wave
receiver for the audible element in
television entertainment (and most
of us are), with
the input tuned
to about 8.5 me.,
a coupling stage
known as a
“sound buffer” is
necessary. Fig-
ure 29 shows the
essentials for
two types—29A

ri6-29 n
Two types of “sound buffers,

vides exceptional selectivity and re-
jection of the sound LF., has not the
sensitivity nor as broad a flat top as
does Figure 27's circuit. Note that
L2 contains no core, so L1, L2 and L3
may be on one tube, well spaced apart,
with magnetite cores in each end for
L1 and L3. Here, no attempt is made
to either eliminate sound LF. nor to
secure a vertical slope around 10 me.
As a matter of fact, the low frequency
slope is so far from vertical that re-
sponse at 9.25 mec. is 60% of that at
10 mec., and 13 me. falls considerably
above the 50% point on the high fre-
quency slope. If we now combine the
I1.F. coupler of Figure 25 with two of
Figure 26 and two of Figure 27, the
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would connect
into Figure 28 at
point X1, while
29B would be at-
tached at X2.

The tube and associated circuits of
Figure 2%9A are, in effect, a trap cir-
cuit and a stage of resistance coupled
r.f. amplification. The most important
function {as a buffer) is, however, to
prevent interaction between the oscil-
lator of the audio receiver {presuming
it's a “super”) and the video LF.
stages. If the super-het has 456 ke.
ILF. stages, its oscillator may be func-
tioning at 8.95 me. for an input at “A"
and “G" posts of 85 me. In use, the
C1-L1 circuit is adjusted for 10 me.
to trap out any traces of video LF.
frequencies between 9.25 mc. and 10.75
me. that might try to get in. The

(More data on page 53)
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Three types of detector; stages.
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heard as a constant medium-high tone.
A change in the intensity of these sig-
nals after a change has been made in
a recciver is a measure of the effect of
the change.

The image broadcast is a 300 line
sequentially scanned picture with a
framed repetition frequency of 24 per
second which, of course, can be re-
ceived on television receivers operat-
ing on 50 or 60 cycle home electric
current. But a nine-inch cathode ray
tube is required to reproduce the full
details of the images broadcast and for
rough experimental work, or where
the expense of a large tube is prohibi-
tive, recognizable images can be ob-
tained on the DuMont 2" tube type
24XH or the RCA 1” tube, type 913.
A standard negative image is radiated
from the transmitter and on the aver-
age scanning receiver, if the image
shown on the cathode ray tube is a
photographic negative (white objects
reproduced black and vice versa), one
more or less stage of "audio” fre-
quency amplification (following the
second detector) will give the proper
“positive” synchronizing pulses trans-
mitted at the end of each line (7200
per sccond) and at the end of each
complete image (24 per second). These
pulses are of opposite polarity to the
image signal variations according to
the standard practice.

Television broadcasting station
WEXAO is located in the Don Lee
Building at Seventh and Bixel Streets
in Los Angeles. It comprises two
transmitters, operating on ultra-high
frequencies. The vision signal is
broadcast on a frequency of 45 mega-
cycles, and the sound signal on a fre-
quency of 49875 megacycles. The
power is 1000 watts.

Television as a great vehicle for cul-
tural and educational benefits is vis-
ualized by Mr. Thomas S. Lee, presi-
dent of the Don Lee Broadcasting Sys-
tem and owner of the west's only tele-
vision station.

“Thus far, the television medium
has been regarded in the same light as
motion picture and radio,” said Mr.
Lee, under whose guidance the Don
Lec network undertook the operation
of WEXAO some nine years ago.

“While it is true that the scope of
entertainment will undoubtedly be en-
larged,” he continued, “the infinite pos-~
sibilities of television from a purely
cultural standpoint have not yet been
probed.

“The teaching of music by showing
the fingering of stringed instruments;
the picturing of a great musical con-
ductor in action; the dancing of a mas-
ter of the ballet, will be brought into
the home fo enrich the cultural out-
look of the average family.

“Works of art may be shown in the
process of creation. The finishing
touches by the sculptor on a monu-
ment; the last brush strokes on a por-
trait; a lithograph in the interesting
process of completion, will all be trans-
mitted via the new medium.”

According to Harry R. Lubcke, tele-
vision director of the Don Lee net-

RADIO NEWS

work, activities have been aggressively
carried forward during the past year.

During the daily transmissions,
many details of the new technique of
television have been uncovered. “One
of the most startling of these,” says
Lubcke, “is the ability to change the
apparent color of the hair of a sub-
ject from blonde to brunette, accord-
ing to the lighting treatment of the
set. Recently, a long shot of our per-
former, Gertrude Aitken, was so illu-
minated that she appeared as a bru-
nette at distant television receivers.
Later in the same program, on a %
Iength shot, she was definitely blonde.
It will be admitted that this change
was stumbled upon accidentally; how-
ever, it gives an indication of the
power of the television instrumentali-
ties in producing special effects. This
particular effect was achieved through
proper proportioning of light upon
performer and background.”

The close and continued teamwork
necessary throughout a performance
on the part of the technical and pro-
ducing crew is a considerable exten-
sion of that required in radio, accord-
ing to members of the Don Lee staff.

There must be. continuous correla-
tion between the sight and sound part
of the performance and this, coupled
with the more involved nature of the
visual operations.

Nine years ago, the Don Lee Broad-
casting System pioneered the introduc-
tion of television on the west coast,
according to Lewis Allen Weiss, gen-
eral manager of the network which
operates a chain of 28 radio stations
on the Pacific Coast. Through con-
stant experimentation and develop-
ment, the only western television sta-
tion has undergone a steady process
of growth and improvement.

The W6XAO television schedule now
covers seven hours a week, with one
or more broadcasts each day except
Sundays and holidays.

Of this time, 1% hours are given to
transmissions from film; 5% hours are
live subject production. In order to
present the live programs, 11% hours
of rehearsal are spent by the cast and
staff each week, with so-called “skele-
ton” rehearsals held prior to each
telecast. The latter are the equwalent
of the well-known dress rehearsal in
radio and the show business. -0~
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(Continued from page 20)

C2-L2 circuit, on the other hand, is
tuned to 8.5 mc. and acts as input to
the 1853. To prevent pick-up of video
LF. strays the output of the 1853 is
carried to the sound receiver in con-
centric cable.

The buffer stage of Figure 29B is
similar as to what it does,” but L1 is
common to both the rejection (CI-L1)
circuit and the acceptance (C2-L1) in-
put cireuit. It does not provide its
own output load; L2 is the primary
of the input transformer of the sound
receiver.

Getting now to the video detection
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It is the last wird in modern radio
reception. Originally designed for
the reception of televigion signals,
the Verti-Flex Antenna was dis-
covered to be the perfect aerial for
regular radio receivers as well.
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of television signals, a point of con-
siderable interest to the experimenter
should be brought out. Qur signal at
this point consists of both the video
modulation for the picture and syn-
chronizing pulses. Around a 6H6 dou-
ble diode tube, innumerable methods
of handling the video and sync sig-
nals can be developed—(a) one diode
can be used as a detector and the
other as a “clipper” or sync signal sep-
arator; (b} the two halves of the
diode can be utilized for full wave
detection with a lead taken from the
6H6 output to another tube used to
separate sync signals from video; or,
(c) one-half of the 6H6 can be used to
rectify, then both sync and video sig-
nals are passed through video ampli-
fiers before separation.

Figure 30 depicts these three types
of detector stages, in the order listed.
| One thing, it will be noted, Is common

to all three; the output low-pass filter.
The chief requirement of such a filter
is that it pass the full range of video
frequencies (60 cycles to 3 or 4 me.)
and then offer marked attenuation or
cut-off to higher frequencies—in this
case, the I.F. carrier and harmonics
of the video frequencies. If these har-
monics are not eliminated they tend
to couple back and show up as an
interference pattern in the picture.
While the two Inductances should be
placed at right angles for zero coup-
ling at first, some improvement may
be developed by later giving them a
slight coupling and increasing the load
resistor and compensating inductance
of the first video stage.

The first arrangement, as shown by
Figure 30a, is desirable in that it saves
a tube. The other plans make neces-
sary a separate clipper tube to pro-
vide sync pulses free of video signal;
30a permits one to take sync signals
directly from the cathode resistor-
capacity network and put them into
a tube that will separate horizontal
and vertical impulses. The circuit of
30b is interesting; the full wave hook-
up to the diode causes the LF. appear-
ing in the output network to be dou-
ble over that obtained from a half-
wave diode, and thus it is more easily
eliminated. The circuit also shows
one method of obtaining Automatic
Gain Control (A.G.C.), which subject
will be gone into later; there are other
methods.

The circuit of Figure 30c is, per-
haps, the easiest to put into use, The
cathode and its plate, of one half of
the 6H6 are grounded; the other pair
of elements are used as shown. The
inductances may be 175 turns of No.
34 enameled on a Y%-inch form, while
the 1.5 volis negative bias can be se-
cured from a pen cell. Such a cir-
cuit passes both sync impulses and
video signal into the video stages,
separation being accomplished later.

The next article will present A.G.C.
systems, methods of separating sync
pulses from video signal, of separating
| horizontal and vertical pulses from

each other, scanning frequency oscilla-
| tors and amplifiers.
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‘ Kamehatier
‘ {Continued from page 31)

Washington. He plans to return via Holly-
wood and the southern route. All this trav-
eling on an Annie Oakley, too, the lucky
stiff.

N answer to the thousands of inquiries

we pot about WSBEX /9's “Rockaboar”
story ol last month, here’'s the dope. It
seems down in the hill country of Tennessee,
the razor backed hogs have developed hill-
side legs. Those on onc side being longer
than the oncs on the other. Left-handed
roclkaboars travel counter clockwise around
the mountains, right-handed rockaboars mak-
ing clockwise circuits. These animals are
quite stubborn, often starving rather than
giving trail to another. In fact, this ac-
counts for a large percentage of the mor-
tality among rockaboors. Their tough hides
will turn rifle bullets with case. It some-
timnes happens a right-handed rockaboar will
mate with a left-handed rockaboar produc-
ing hybrid progeny known as ridgerunncrs.
These critters inherit the forelegs of one
parent and the hind legs of the other, this
15 no handicap since a ridgernuner travcls
a-straddle the ridges, hence his name. Could
you call this tall story biase

Incidentally, the bristles from a rockaboar
make the best brushes for dusting C\W rigs.
For fone rigs, we recommmend the neck bris-
tles of the ridgerumter as being definitely
superior. W3BEN/9, how could you!!!

XEIGE (who uscs only eight receivers)
was practically off the air the other evening
duc to failure of one of the thirty-eight
meters in his 14 me transmitter. After inak-
ing the thirty-five mile trip from Cuerna-
vaca to Mexico City, he still nceded the
meter so he telegraphed an order to the
States to have one shipped by airmail. Oh,
yes, it was an 0-500 wvolt meter he needed
for the buffer bias supply. ‘We hope Dr.
Hard will be back on the band again soon.

WIITA must be a panty-waist cating a
bowl of cereal every night before hitting
the hay. Is that how you got that sylph-
like figure, Frank?

To WONSK: “Beg pardon, Al, that YVS
came in too late to make last month’s HA41(-
CHATTER."

WOANF of WBBM is on the air again.
Welcome to our city, Harry.

W9DZO is rearing to get back on the
Lake. Seems a steam roller ran over his
pocketbook. Pretty tongh being heached for
the winter, but Ellis knows how to save his
sheckels.

WOTLO gets 2000 volts at 600 mna out
of a 2"x2" cross section transformer.

WIFBE was so anxious to try out his
Rotary beam he couldn’t wait to install the
motor, so he had a boy on a ladder holding
the beam on Chicage during a one hour

rag chew. We think this is tops for ham
enthusiasm. Pretty tough on the boy, how-
ever.

‘ Y9ISR says that so far forty percent

of The Vigilantes took the trouble to
vote, and that ballots were sent to each mewm-
ber. All the propositions seem to be car-
ried, and John says he thinks the showing is
fairly good. More hallots are continuing to
pile in. live bunch, these Figilantes?

With The Figilantes on their toes and
more vigilant, it’s going to be too bad for
non-amateurs in 1942,

WY AZ out in Grey Eagle, Minn., was
worried because his two tubes in his final
don’t show the same amount of color. Well
Deane, mayhe one of them is a little closer
to the powerhouse.

Overhead on 40 meters: “The wolf had
pups on his front porch. 1 bought the parts
for this rig with bounty money.” How some
of these fellows exaggerate!

WIQEA-WIETI are designing what they
hope to Dbe the first ham television trans-
mitter. It will be able to pick up “live™
programs with a new ham's television cam-
era, More dope on_that here, later.

Heard on ten: 1 can remember way back
when I bought something for the rig, and it
diddn’t work.™

WOKQH, who is some pumpking out to
the Stewart-Warner Plant, has two of his



