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Grid Circuit

RF Note 75 described various possible grid circuit
configurations. For some time now we have settled on the
.Ccircuit of Fig. 7B of that note which appears as Fig. 1 of
this note. Here we use a combination of a variable inductor
and a variable capaciter to tune over the range 9 to 32 MHz.

The inductor is a 1/2" 1D x 6" OD transmission line with a
sliding short capable of varying the length from 14 to 43 inches.
The variable vacuum capacitor must vary from 10 to 370 pf.

The désign of this circuit is well underway.

Anode Circuit

Electrically, the anode circuit will be identical to the
anode circuit for the K500 transmitter. RF Note 73 (5/8/81)
describes this circuit and presents calculated results. Since
that time evolution has occurred and we have now decided to
not copy the K500 hardware. The output coupler and the fine
tuner will be different. Taking into consideration the
reduced power requirement at low frequencies (due primarily
to reduced dee voltage) we find that the output coupler can
be a fixed capacitor. We propose to use a Jennings CTV2-26-0050
vacuum trimmable fixed capacitor. ;.This is a ceramic envelope
capacitor rated at 90 amps rms at 30 MHz (compared with 50 amps
for the K500 coupler) and should not have to be cooled with an

alr blast. Our actual maximum current is I =/ Wi~ = 63 amps.

For the fine tuner capacitor we propose to switch to one
made by Comet of Switzerland, specifically, the CV3C75E
rated at 100 amps for C = 25 pf or the CV5C rated at 200 amps
for 25pf and 30 MHz. Using this latter capacitor will permit
us to operate at different nominal settings for high and low
frequencies to achieve constant AF/F tuning for the same 7
Aturns/turns, resulting in constant open loop servo gain over
our frequency range.

We propose to use the same blocker as in the K500 and
the same method of connecting the water cooling and B lead
to the tube.

The big difference between the anode circuit of the K800 and
K500 transmitters is in the stem configuration. Figure 2 shows

the dodecagon stem for the dees.
The considerations that prompted us to not copy the K500

design are:

1. The ID of the inner conductor should be larger than the 3.75
inches we have in the K500.

2. Since we have to manufacture dee stems and short  carriages
for them, it would make fabrication simpler to copy the
cross section geometry of dee stem and short in the region
where the short has to move.



PAGE TWO

3. Because it is desirable to get the transmitters off the main
floor, where they interfere with probes, injection line and
extraction line, we have decided to place the transmitters
on the basement level, thus limiting the total height
from the top of the grid circuit to the bottom of the stem
to about 17% ft. The K500 transmiter total length is about
25 ft.

4. If possible, we should use push rods so that the drive mechanisms,
water, air, and cabling are identical to what we have in the
dee stems.

Table I.shows the results of 8 possible options for the geometry.

I hope the symbology is self-explanatory. Reference to Figs.
384 might be helpful. '

Analysis of the Options in Table I

Run

#l. This is an effort to achieve a very short overall length
and a short variable length. Thus only 40 inches of short
travel is necessary, and push rods could be used even with
the screen plane of:the transmitter three feet below the
basement ceiling. The bottom of the stem would be 140
below the main floor, and 40 inches for the push rods
leaves us 36 inches above the subbasement floor, enough
rocom for mctors and access for the water and B' lead.

The objection is that the short and the stem would have
to be water cooled, and we are consuming 2500 watts per
transmitter more than other designs’ do.

#2. Here we use a more conservative 1.5 inch spacing to the inner
conductor for the 36 inch long low Z section (L6), resulting
in a 20 inch increase in stem length. Since this extra
length precludes using push rods, this and subsequent
designs presume that bicycle chains or side mount screws
are used to move the short. The power is still fairly
high, so - that the short and stem would have to be water
cooled.

#3. Here we add a 5 inch long high Z section immediately above
‘the low 2 section in order to reduce V5 and thus lower the
circulating energy. The reduced current and power is
dramatic at no increase in overall length.

#4. Here we reduce the length of the low Z section, resulting
in even less power but an increase in length.

#5. Here we carry this a little further.



#6&7. Here we go back to a 2 ft. low Z section and try two
high Z lengths.

#8. Here we carry the length of the high Z section to an extreme
and thus achieve the lowest power.

Conclusions: Designs #6 or 7 seem to be a good compromise.

If we allow an additional 8 inches for L7 for safety factor, we
have a length from the main floor toc the bottom of the sort

of 36" to 136" = 172 = 14.3 ft, leaving about 4 ft to the sub-
basement floor. Since design #8 reguires only 4 inches more
total length, then it is in the running also. However, I now
realize that my prejudices have excessively influenced my
conclusions. Item 4, under "considerations", above, should
dominate the choice. 8o, therefore, reluctantly I must opt
for option 1 or a small modification of it to achieve a little
better efficiency at the cost of another foot or two or space
which is available. The fact that the short current is some
three times higher and the power ten times higher than for
,option 8 is irrelevant, as this current is still only half

of what will be present at the dee shorts.

my.
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Appendix I: On the calculations.

Basic program "TRANS" is used to make the calculatiocns.
An effort was made to improve on the calculations used for
the X500 transmitter by including the geometry between the blocker
and the actual anode. Without an exploded view of the tube,
this is admittedly a guess. Note, from Appendix II, that I have
assigned L1 = 5 in., and Bl = 4 in. RCA is sending me a drawing
which, when it arrives, will permit me to more accurately
assign proper values for these parameters. The blocker is
presented as a lumped capacitor of zero length which is of
course not correct, but at 30 MHz is probably o.k. Note that
because of Ll and Z1, the highest voltage is at the top of the
blocker, not at the top of the ancde (by about 1 kV). At a
much higher frequency a more sophisticated calculation must
be made to include the velocity of propagation down the 9
inch length of the blocker (v = 1/3 C), a challenging and
formidable project.’

an
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THIS IS RU

LIST 2010-2
2010 LIATA
2015 DATA
2020 I'ATA
2030 DATA
2032 DaTh
2035 DATA
2040 DATA

2RUN

07154 MAR

FROGRAH TRA

N %7 “X

500
30,450+0:%
0r0,050r0
J0sy12:5+050,
30215506054
JOr6.125+0,50
28525,00 0524

2861255010

02  TRANSS,
NS FOR KBOO

10

11O

vl

FOR 27.00 MHZ THE RESULTS ARE
N 7 L A i G H K 0
0 6.0 0 0.00 0.00 0,00 0.00 0,00 0,00
1 120.8 S 30,00 4,00 0,00 0,00 1,00 4,11
2 0.0 0 0.00 0,00 0.00 0.00 0,00 0.00
3 S2,5 10 30,00 12,50 0,00 0,00 1,00 8,23
4 41,5 4 30,00 15.00 0,00 0,00 1,00 3,29
5 95.2 10 30,00 6,12 0,00 0,00 1,00 8.2
é 6,8 24 28,00 25.00 0,00 0.00 1,00 19,75
7 ?1.1 6 28,00 5,12 0,00 0.00 1,00 4,46
N Z L DEG DEG FR/M v I
0 0,0 0 0 0 0.0 1,8E+04 1.5E+02 0.0
1120,8 5 55 59 4,9E-03 1,46E404 1.,6E402 15,
20,0 5 0 0 0,0 1.7E404  2,6E402 0.0
3 52,5 15 48 57 1,9E-03 1.4E+04 2,9E402 37,
4 41.5 19 350 93 1,7E-03 1.,3E+04 3,0E402 15,
5 95,2 2 72 B0 3,AE-03  7.2E403  3,1E+02 82,
6 6.8 53 2 42 1.3E-03 5.8E403 5
7 911 59 85 90 3,4E-03 1,4E-03 5
8 W ANNULUS= 200,705
W/ DEE E/LEE HYUA a K SH
652 3 5854 258
FOR 9,00 HHZ THE RESULTS ARE
N 7 L f R & H K i}
0 0.0 0 0.00 0,00 0,00 0.00 0.00 0,00
1 120.8 S 30,00 4,00 0,00 0,00 1,00 1,37
2 0,0 0 0,00 0,00 0,00 0,00 0,00 0.00
3 2.5 10 30,060 12,50 0,00 0,00 1,00 2.74
4 41,5 4 36,00 15.00 0,00 0.00 1,00 1,10
5 95,2 10 36,00 6,12 0,00 0,00 1,00 2,74
4 6.8 24 28.00 25,00 ,0,00 0,00 1.00 6.58
7 9141 83 28.00 46,12 6.00 0.00 1.00 22,74
M Z L DEG  DEG R/M v I
0 0.0 0 o 0 0.0 1.8E+04 51, 0.0
! 120.8 5 26 27 2,8E-03 1,8£+04 54, .99
20,0 5 0. 0 0.0 1.96404 98, 0.0
3 52,5 15 19 22 1,1E-03 1,9E4+04 1,0E+02 2.5
4 41,5 19 18 19 9,9E-04 1.BE404 1.1E+02 1.1
595,229 38 At 1.9E-03 1,8E404 1,1E402 5.9
% 6.8 53 3 10 7.5E-04 1,7E404 3.2E+02 23,
7 9L.1 136 &7 90 2,0E-03 1,4E-03 3.5E4+02 4.
18° W ANNULUS= 44,8039
W/DEF - E/VEE HYn a R SH
63\ ____/ 3 6909 300
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2,0E406
9, 0E+04
7.7E404
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«SE+02 1,35E402 1.1E+064
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C EQ FF
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44.7E105
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