April 17,1962

Dear Beth:

Have been having difficulty in obtaining Proton Signal. Gain of system
is greater than necessary. I called Variam Corp.,Palo Alto,Palifornia
and physicist bold me that it is not uncommon and tihat they have many
complaints due to non-function of their magnetometer.

It?s usually due to gradients.

Many soils produce too high a gradient. Even short duration signal
not present. Plane of protons must be flat, if curved due to gradient,
signals do not add and NO output results.

He checked what I was doing and he thinks everything should work.
Signal, if present is of sffficient amplitude to be easily detectalile
even without a tuned amplifier. Use of tuned amplifier necessary when
counting to clear up wave forms and eliminate sporiocus countse.

He didn't think it necessary for beat system.

He said much information on gradients can be obtained if a meter

on a magnetometer us connected to indicate signal output amplitude.

If you have a magnetometer there could you check these bobtles?
I think the magnetometer has a counter meter that can be switched

to monitor proton signal amplitude.

Boh tells me you are having difficulty getting echoes.

I am sending coil for transducer soon as I get it wound.

I think the troukle is due to sync jitter. The reflected signals

are so weak that it takes from ten to 30 repeat sweeps to build up the
signall so it can be seen. If Jitter is present the signals don't "add™.
T will send coil and directions for adjustment and imstallation &£ In
transducer as it seems the most ppobablg cause of the trouble.

The transducer clrcuit is enclosed.

Best of luck and hope the weather is better than it is here,Wetve been
haiing a weekend of snow showerss

Sincerely,
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Simplification the shapes have been idealized, and for other
reasons, this 1s not strictly true but will serve as an approxi-
mation., The pofential, QO, outslde then becomes
P = e

1 "2 a
. —-2-' ] HOFCOS‘G

H1+#2 i

where a = radius of the cylinder and r = distance from its

Q

o=~ 11-

axls to the surface of the ground. (The fact that the sensor is
held approximately 50 cm above:the ground surface has also been:
neglected.) The fileld (Hp)O in the direction of the sensory

then becomes:

’

Q/
D
=

=il 2
1 2 5§ ] H0 cos B
+H4 r

-
With the sensor directly above (90°), cos 8 = 1. To determine
Hl and Hg, we have the‘relationship, M = 1 + 4mx where x is the
magnetic susceptibility. As mentioned previously (M.S. p. 16),
for the deep clay, x = 1 x 10-_lL emu/cc and for bricks (or roof
tiles), x = 10.4 x 10‘"‘4 emu/cc. For an estimation of the less
magnetic stone cylinder, we must infer from the fact that stone
walis in the upper 1-2 meters of the earth Q?e,pot detectable
magnetically on‘fhe plain of Sybaris. E;éééégégét;;ﬂgéy assume
that their susceptibilities are similar to those of the upper
earth layers. The measurements at 0xford (M.S., p. 16) indicate

the susceptibility to be of the order of 0.7 x 10"4

emu/cc.,

With these values and a = 0.62 meters (area of 1 meter)
and r = 4,5 meters, we calculate the following: . ¥
For stone cylinder in deep clay, (Hr)o = -0.2Y

For cylinder of roof tiles in deep clay, (H$)o = + 5Y
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SETTING UP MAGNETOMETER

after attaching cabil.to instrument, connect free end of cable to
Junction box and one bottle to Junction box.

Use sharting plug in place of second bottle for amplifier t&iNing
adjustment when first setting up.

Use approximately 12 units to tune one bottle - may be 13 or more.

Ad just amp. tuning and bottle tuning until clear,strong precession
note is obtained., Shoilld be full scale and drop to about 5 at end of listening

period.
Connect second bottle.

a. Shielded bottle should go toMshielded™ plug. Other bottle
to "B plug.

b. Bottles may be reversed by reversing plug.

ce Switch bottle tuning to approx, 4 units.

Note: Do not readjust amplifier tuning. Adjust dnly bottle tuning until

maximum signal is obtained.
Maximum signal at 10 drops to about 7. Neise level is higher.
Orient bottles for minimum noise. Power line noise is chief problem.

fﬁhfwﬁvL




=

ASSEMBLY OF MAGNETOMETER

L .
=

The bottles screw onto aluminum sections. The short secti
the two fitted sections between the bottles.

The aluminum plug is provided to keep water out of the top hole, and
to provide a tie poigt.

on on the bottom,

The controls are markesd and the gain control provides & limited range

of ddjustment. The weter switch in BATT position should indicate between
5 and 6 for charged batteries.

The batteryv voltage will drop rapidly when near end of charre.

To charge, plug in 110 volt cord into panel with switehes in OFF position.
For 6 bp 12 volt charging, use cord and pluge.

For 12 volt - connect adapter plug on end of cable. This connects
batteries for 12 volt charging.

Batteries should charge at 0.5 ampere rate and will charge in & to 12
1 -

hours.

A wider range of gain adjustment is available through a h le in the side
of the cabinbb. To adjust, slide equipment from leather case, insert
screw driver through access [ole to adjust trimpot.

The meter is not connected to read integrated signal output but when
1

equipment is operating as expected, it will be easy to provide.
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