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ABSTRACT: Little-known work by Puharich in the 1950s suggested that general extrasensory perception (GESP) performance in psychically talented percipients could be enhanced
by having the percipients work inside a solid-wall shielded enclosure (Faraday cage) if the
cage was electrically connected to ground. An ungrounded, electrically floating cage apparently inhibited GESP performance. The present study tested these effects in a double-blind
design. Psychically talented percipients were not available, but 13 undergraduate students in
an experimental psychology class of the author's alternated roles as percipients and experimenter/agents. The Circular Matching Abacus Test (matching ten cards witl10ut replacement)
was used for testing GESP performance. In spite of not being able to use percipients who
were known a priori to be psychically talented, there was significant above-chance hitting in
the grounded Faraday cage condition, as predicted. Scoring was at chance in the floating
condition, as predicted. The difference between conditions was significant. The possibility of
electrically amplifying or inhibiting GESP performance can be of practical value and deserves furtl1er investigation.

In attempting to explain the nature of extrasensory perception (ESP), a
number of theories have postulated that it involves some form of electromagnetic (EM) transmission of information, literally some kind of
"mental radio." Insofar as ESP is actually transmitted across space on an
EM carrier wave, we would expect it to have characteristics similar or
identical to those involved in radio communication, such as detectability
by physical instrumentation and marked attenuation by both distance and
electrical shielding. Because the vast bulk of the experimental data has
not shown any physically detectable EM emissions for ESP, or any consistent effects of shielding and distance other than those more parsimoniously attributable to psychological factors, EM carrier theories of ESP
currently have little useful explanatory power or practical application. Further details on EM theories may be found elsewhere (Chari, 1977; Tart,
1979; Tart, Puthoff, & Targ, 1979; Vasiliev, 1963). Nevertheless, the
possibility of ESP having some EM component or correlates, even if EM
radiation per se is not the basic carrier mechanism, continues to intrigue

1 This study would not have been possible without the diligent efforts of my students, Amy
Callahan, Annette Fuerstenberg, Georgette Dolezal, William Kincaid, Kurt Kland, George
Mayweather, Erin McCarthy, Jeffrey Mellin, Frank Menhams, Lawrence Selbach, Monika
Surni, Paul Tefler, and Elizabetl1 White. I am also indebted to Jessica Utts for advice on
statistical procedures and to Irene Segrest and the Bernstein BrotI1ers Parapsychology and
Health Foundation for general support of this and other projects. Initial results of this study
were presented at the First Archaeus Congress, Santa Fe, New Mexico, in January of 1986.
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investigators, because linking ESP with known laws of electromagnetism
would constitute a major scientific advance.
The possible existence of EM aspects of ESP was one of the reasons
that led Andrija Puharich to conduct a variety of GESP experiments under
various conditions of electrical shielding from 1950 to 1956. His findings
were primarily presented in a privately circulated report (Puharich, 1957)
and were referred to in summary form in a later, semi-popular book (Puharich, 1962). Early stages of his research were described in one journal
article (Puharich, 1966/1967). These investigations were outside the
mainstream of parapsychological research of that decade. Consequently,
they are almost unknown in the parapsychological community, and so will
be briefly and selectively summarized in this paper. If some of Puharich's
findings are valid, they have considerable theoretical and practical consequences.
FARADAY CAGES

The experiments of interest for this paper involved GESP studies with
preselected agent/percipient teams. The percipients were isolated in a
solid, copper-wall Faraday cage, while the agents were located in the
room outside the Faraday cage or in another room at a distance.
The Faraday cage is named after the pioneering British physicist, Michael Faraday, one of the founders of modem electrical science. It is
widely used in various types of physics and engineering experiments and
applications. To describe it nontechnically, it operates on the principle that
like electrical charges repel each other. If you have a container whose
surface is an electrical conductor, such as copper, and then apply a static
electrical charge to its surface, the mutual repulsion of the electrons will
almost instantly (near the speed of light) move the electrical field to the
outside surface of the cage. The electrical charge thus does not penetrate
to the interior of the cage.
The shielding effect is more complex for oscillating electrical fields,
such as radio waves. The attenuation of the cage is an addir,ive function of
(a) the degree to which radio waves are reflected from the outecsurface of
the metal wall, plus (b) the degree to which those that do penetrate are
absorbed inside the thickness of the metal wall, plus (c) the degree to
which the penetrating waves are reflected back into the wall from the inner
surface of the wall. A typical single solid-wall Faraday cage can register
60 or more decibels of attenuation of radio frequency energy from 10
kilohertz and higher. The dramatic effect of this shielding is demonstrated
if a portable radio is carried inside a Faraday cage and the door is shut.
Reception will cease and only the white noise inherent in the receiver
circuitry will be heard. Faraday cages are commonly used to shield delicate electronic equipment from interference by radio waves.
This is a description of an ideal Faraday cage. In practice, a sufficiently
high radio signal strength will allow some signal to penetrate inside the
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cage so the radio broadcast can be heard. Penetration of radio waves is
also inversely proportional to the frequency, so a Faraday cage adequate to
completely shield out a high-frequency broadcast may not shield a much
lower frequency one very well. Some attenuation occurs at frequencies of
biological interest (such as the 8-12 Hertz frequency range of EEG alpha
waves), but it is small compared to attenuation at radio frequencies.
Steel-walled cages provide more magnetic attenuation at biological frequencies, and a cage built of material such as mu metal provides even
more. Such mu metal cages are extremely expensive, however. Extremely
low frequency (ELF) electromagnetic waves (3-300 Hertz) and ultra low
frequency (ULF) electromagnetic waves (less than 3 Hertz), as well as low
frequency magnetic fields, will penetrate any feasible Faraday cage with
almost no attenuation. A submarine, deeply submerged in electrically
conductive sea water, for example, is the most effective Faraday cage that
can be constructed, but ELF waves can be used to communicate with its
crew.
The Faraday cage used by Puharich in the experiments of interest to us
here was a 6-foot cubic box constructed of I-inch thick plywood held
together with glue and wooden pegs (no metal fasteners). It was covered
with sheets of copper, firmly glued to the plywood. The joints of the
copper sheeting were double-rolled and continuously soldered, and the
door opening used standard spring bronze fingerstrip to ensure continuous
electrical contact all around the door. This provided an excellent approximation of a completely intact Faraday cage, that is, one with no electrical
breaks of any sort. This tight mechanical sealing also eliminated almost all
air exchange between the inside of the cage and the surrounding room, so
experiments were, by necessity, kept to less than 30 minutes. This Faraday cage provided somewhat more electrical shielding than the coppermesh screen cages typically used in physics and electronics laboratories.
Puharich's Faraday cage rested on glass blocks, which are extremely
effective electrical insulators. Ordinarily, Faraday cages are permanently
electrically connected to the earth (grounded) by a single, heavy-gauge
wire running from one comer of the cage to a metal stake driven deep into
electrically conductive soil. This is an important safety consideration if
electrical power lines run into the cage. Puharich used several variations
of connection to the earth, three of which are of interest to us here.
The first experimental condition was to ground the cage in the normal
manner. The second was to break the ground connection with a switch,
leaving the cage electrically "floating" with respect to ground. This
meant that the cage could develop a varying static electrical charge with
respect to ground by accumulating charged ions from the air and perhaps
from electrostatic fields generated by a person inside the cage. A person
inside the cage might generate electrostatic fields from internal biological
processes or from static electrical effects in clothing or hair (E. Green,
personal communication, June, 1986). As the intensity and dominant
electrical sign of atmospheric ions varies, sometimes from minute to
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minute, the floating cage condition was electrically different from the
grounded one, where no charge difference with respect to the earth could
be built up. The third condition involved charging the Faraday cage with a
high negative direct current (DC) voltage (typically 15,000 volts), which
created a stable, but high voltage, potential difference between the cage
and earth.
The GESP experiments Puharich conducted with the Faraday cage used
agent/percipient teams preselected for demonstrated psychic ability. These
teams could usually score statistically significantly above chance on a
GESP test (the Matching Abacus Test, described below) under ordinary
room conditions, often showing statistically significant (p < .01, onetailed) scores in a single run.
Puharich found that the electrical treatment conditions of the Faraday
cage, sometimes varied without the agent/percipient team's apparent
knowledge, markedly altered their GESP performance. Under both the
grounded and charged cage conditions, their hit rates often doubled or
more compared with their already significant ordinary room performance.
Under the floating condition, their scores fell to chance.
If Puharich's findings are valid, they are important for at least two
reasons. First, appropriate use of Faraday cages might give us selective
amplification or inhibition (shielding) of GESP performance. Second,
such differences would be important in understanding the nature of GESP,
suggesting at least an interaction with electrical or EM fields, even if the
carrier mechanism of GESP is not electrical or EM per se.
The present study is an initial attempt to test Puharich's basic findings
under strict double-blind conditions, which can effectively eliminate ordinary psychological bias as a factor in the results. Because the charged cage
condition involves stringent safety considerations due to the high voltage,
and because my impression of Puharich's overall work is that the
grounded condition of the Faraday cage generally seemed to amplify
GESP as well as the charged one, I chose to compare GESP performance
in a Faraday cage under grounded and floating conditions.

METHOD

AgentlPercipient Population

Both the percipients and experimenter/agents in this study were 13 undergraduate psychology majors enrolled in my Experimental Psychology
course at the Davis campus of the University of California (UCD) in the
winter quarter of 1984. They had all had several previous courses in psychology. They carried out the present experiment as part of their course
requirement, working in an apprenticeship relationship with me. This apprenticeship relation implements my teaching philosophy that a good way
to learn how to do psychological experiments is to actually do one. Each
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student was to pair up with one other student in the course and to alternate
the roles of agent/experimenter and percipient. When pairing did not work
out exactly, the teaching assistant filled the experimenter/agent role.
P sycholo gical Conditions

I am an enthusiastic and psi-conducive experimenter and generally communicate this to my students. Experimentation is not only important, it is a
pleasure! Carrying out an experiment as skillfully and rigorously as possible is an important part of the feeling of accomplishment. We had continual discussions of these attitudes, as well as of experimental methodology in general, throughout the course of the study.
In addition to general lectures on parapsychological data and psychological and parapsychological experimental methods, I specifically explained
to the students that the study we were doing was not just a training exercise: It was genuinely important because it might show the way to useful
amplification or inhibition of ESP performance. It might also, of course,
show that there were no results from these experimental treatments. That
was also important to learn, as it would save other experimenters from
wasting effort in the future. Thus the student experimenters would be
making a genuine contribution to knowledge, not just fulfilling a course
requirement. The enthusiasm shown by the students during the study indicated that they adopted this attitude.
As to our specific project, I informed the students that Puharich had
investigated a wide variety of electrical treatments of Faraday cages and
apparently found some that amplified ESP, some that inhibited it, and
some that had no effect. I explicitly told them that I was going to be
intentionally vague about just how many effective treatments he had found
or exactly what they were, as this was an area of the experiment that they
had to be blind to in order not to introduce psychological expectations as a
potential source of systematic error. Variations in how well they did in any
given run might be due to the experimental conditions and/or to extraneous factors, so they should just try to do as well as possible on every
run. They accepted and understood this stricture and waited until all the
experimental data had been collected for me to fill them in on the details.
Experimental Conditions

To determine the experimental condition for a given run, I prepared a
large stack of over 300 3" X 5" treatment specification cards, each containing two numbers and a letter. Each number was 0,50, or 100 and the
letter was C or D. All 18 possible permutations were represented many
times in the stack with equal frequency. I then thoroughly randomized the
stack by hand-shuffling it more than a dozen times.
An experimenter/agent began a session by sealing his or her percipient
in our Faraday cage (described below). The experimenter then turned on
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the power on a designated panel of vacuum tube electronics equipment
mounted in a rack of equipment near the Faraday cage. A power indicator
light came on and the vacuum tubes glowed. He or she then took the top
card from the stack bf treatment specification cards. The first calibrated
dial was set to the first number, the second dial to the second number, and
a toggle switch to the C or D position. These settings were written on the
experimenter/agent's score sheet and the card was stapled to it.
These 18 possible equipment settings were intended to discourage the
students from attempting to figure out what the particular experimental
conditions were or from associating particular conditions with the score on
a particular run. Only I knew that the electronics equipment had no function and the dial settings had no effects whatsoever. The toggle switch
setting alone determined whether the Faraday cage was electrically
grounded or floating.
To eliminate the necessary stimulus for possible bias on my part, I
never entered any part of the laboratory where I might see the critical
switch position or a data sheet while a run was occurring.
The UCD Faraday Cage
The single-wall Faraday cage in my laboratory is an 8-foot cube. It is
built with a %" o1!ter plywood skin nailed over ordinary 2" x 4" studs and
has a plywood inner wall covered with sound-absorbing acoustical tile on
walls and ceiling and a rug on the floor. A storage-battery-operated incandescent lighting system furnishes illumination, and it is quiet and comfortable inside. While not "soundproof," there is noticeable sound attenuation.
The outer side of the plywood skin is covered with a special tar-impregnated roofing paper with a thin layer of copper electroplated on the outside, comprising 3 ounces of pure copper per square foot, for a measured
thickness of 0.005 inch. This is less thick than the copper plates used to
cover Puharich's original Faraday cage (based on my memory of inspecting Puharich's cage in 1957; he has not published data on thickness),
but is far more economical. All joints are continuously'~oldered. The door
edges are covered with standard spring bronze fingersffip-tor tight electrical connection, as in Puharich's cage. No wires or ventilating openings
break the electrical integrity of the cage. 2 Because Puharich reported that
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2 This same cage has been used in other ESP experiments (Tart, 1975, 1976, 1978; Tart,
Chambers, & Creel, 1981; Tart, Palmer, & Redington, 1979a, 1979b, 1979c). Although it
was grounded, it was not electrically intact in that numerous wires for signals, and power ran
through openings in its walls. These penetrating wires, not run through special filters, would
allow extensive EM radiation penetration. There were also ventilation openings. These
openings were about one foot square in one case and about 2 feet by 6 inches in another.
They were covered with copper-mesh window screening. All wires were removed and all
openings were covered with copper sheet and soldered up for this study. Any effects a
nonintact but grounded Faraday cage may have had on previous experiments in my laboratory are unknown.
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atmospheric ions can selectively enter a Faraday cage that has any holes in
it, even if they are covered by ordinary window screen mesh, and that
such ions have physiological and psychological effects on percipients that
can then affect their GESP performance, the agent/experimenter completely sealed the edges of the cage door with masking tape after the percipient had entered for the experiment. The air supply in the sealed cage
was more than adequate for the brief (15-20 minutes at most) time a
percipient was inside to carry out a run.
This cage shows the usual shielding effect when carrying a portable
radio inside: Almost all stations become undetectable on both the standard
AM and FM broadcast bands. The cage cannot be described as totally free
of radio waves, however, for a high-powered (5,000 watts) FM station
located nearby (about 100 meters to the antenna) on campus can still be
heard clearly.
The DCn Faraday cage is mounted on rubber automobile tires, laid
horizontally on the floor. This provides both some isolation from mechanical vibrations that might be transmitted through the floor and very high
electrical insulation (I measured this as greater than IOlO ohms, using a
Keithley model 610C electrometer). The switch on the apparatus in the
nearby equipment rack connected the Faraday cage to or disconnected it
from a heavy insulated copper braid that joined a comer of the cage to a
copper grounding rod, driven 8 feet into the ground below the secondfloor room of the laboratory where the cage is located. When not
grounded, this insulation allowed the cage to retain electrostatic charges
quite well. On a foggy day, for example, following 2 days of rain and fog,
a one-volt electrostatic charge on the cage had only fallen to two-tenths of
a volt in 21f2 hours.

GESP Test Apparatus
Puharich carried out his studies with a GESP test of his own invention,
the Matching Abacus Test (MAT). This consisted, in its most developed
form, of two matching sets of 10 transparent plastic boxes, each with a
different picture inside. The 10 picture boxes in the agent's target set were
randomized as to order in their set. As the percipients handled the target
boxes in arranging them, the pictures inside the boxes were occasionally
randomly rearranged inside other boxes to prevent the development of
systematic tactile cues from possible differential wear on the boxes.
This is an efficient test for detecting high levels of GESP, as zero or one
hits are expected by chance and significance levels go up rapidly with
increasing numbers of hits. This is tabulated in Table 1, using exact values
originally calculated by Feller (1968, p. 108). Note that it is impossible to
make nine hits, for if the first eight are correctly matched, the last two
picture boxes must both be matched correctly (10 hits) or incorrectly (8
hits). The distribution is approximated very well by a Poisson distribution
with mean and variance of one (see Feller, 1968, p. 143). These Poisson
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probabilities are also listed in Table 1, to show the extremely close agreement.
Some of Puharich's exploratory experiments with the MAT were conducted under conditiorts that did not adequately exclude all possibilities of
sensory cues, such as having both agent and percipient in the same room
or both in the same Faraday cage. Puharich pointed out this problem in his
writings. Enough successful runs were done with the agent in different
rooms, however, to convince me that many of his findings were most
likely due to the operation of GESP.
In the present experiment we used a variation of the basic MAT that I
devised, the Circular Matching Abacus Test (CMAT). The 10 transparent
boxes of the agent's and percipient's matching sets were laid out in slots
on two circular boards, each about 3 feet in diameter, a convenient size for
holding on one's lap while seated. One slot is marked as the start position.
This circular arrangement allows for potential future analysis of displacement patterns because every target is next to another. In the linear arrangement of the original MAT, the two end targets are only next to one other
target whereas all others are next to two.
The target cards in the CMAT were Tarot cards from the well-known
Waite deck. They were selected for their striking visual and psychological
appeal. My students and I laid out an entire Tarot deck and picked a subset
of 10 cards that had strong psychological appeal to the majority of us and
in which the 10 cards seemed distinctly different from each other. The
cards used were The Magician, The Hermit, The Wheel of Fortune, The
Hanged Man, Death, The Tower, The Star, the Ace of Cups, the Two of
Swords, and the Three of Swords. Each card was cut down slightly to fit
into a standard transparent plastic tape cassette box.
Session Procedure

Agent/percipient teams signed up for the laboratory, typically for an
hour at a time. This usually allowed one or two runs to be done in a
T~~1
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session. After spending a few minutes establishing rapport in whatever
way seemed appropriate, the percipient entered the Faraday cage with his
or her response board. The agent/experimenter then taped the cage door
shut, turned on the Faraday cage treatment apparatus, took the top card
from the conditions cards, set the appropriate dial and switch settings, and
then shouted to the percipient through the wall of the Faraday cage that
sending would start in about 2 minutes.
The agent then left the room containing the Faraday cage, locked its
door, entered a room across the hall, and locked the door. The exact arrangement of rooms (but not of the positions of agent and percipient) is
shown elsewhere (Figure 6 in Tart, 1975, 1976). The agent then thoroughly (at least 8-10 times) shuffled a deck of ordinary playing cards
from which the face cards had been removed and then used the first 10
number cards from this deck that did not repeat to randomly arrange the 10
plastic boxes containing the target cards on his or her circular layout
board.
The agent/experimenter concentrated on sending the order of the target
arrangement for 10 minutes (using a timer) and then wrote down the target
order on his or her agent's data sheet. He or she then reentered the room
containing the Faraday cage and shouted "Finished!" The agent/experimenters were aware that they could not say anything else and that they
should shout it essentially the same way each time to avoid any possibilities of inadvertent cueing. The percipient, who had meanwhile been arranging the target boxes on his or her response board to try to match the
order on the agent's target board, now wrote down their order and then left
the cage. The number of hits (identical target cards in identical positions)
was then counted, providing delayed feedback to the experimental team.
The response order was also copied onto the agent's target order sheet. If
time allowed, a second or (rarely) a third run would be carried out.
The occasional high results (three or four hits in a run, cumulative probability of .08 or .02, respectively, one-tailed) were discussed in class as an
incentive to experimenters and percipients.

RESULTS

Ideally, each student was to complete a dozen runs as a percipient.
When multiple experimental teams use the same laboratory facilities,
however, such ideals can seldom be met. Difficulties in scheduling the
laboratory before my preselected cutoff date for stopping data collection
(near the end of the quarter, but not announced to the students) resulted in
some students doing less than that and a few doing one or two more runs.
A few students, enthusiastic about the experiment, also started running
friends as percipients, but usually only a few runs were carried out before
the cutoff date. Because both the student experimenters and I were blind
as to both the overall level of results and results in the two experimental
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conditions, no arbitrary stopping to favor certain results was possible, so
analyses were done on all the data collected by the cutoff date.
The random scheduling of treatment conditions resulted in 76 runs
being carried out in the grounded condition and 74 in the floating condition. There was a total of 93 hits in the 76 runs of the grounded (predicted
psi-facilitating) condition. This is a mean hit rate of 1.22 hits per run, as
opposed to a chance expectation of one hit per run. Because the sum of n
independent Poisson variables, each with mean 1, is Poisson with mean n,
an exact p can be computed by finding p (93 or more hits) from a Poisson
with mean 76. This was done using probabilities produced by the Minitab
Statistical Package; the result was p = .032, one-tailed.
There were only 67 hits in the 74 runs of the floating (predicted psi-inhibitory) condition, a mean of 0.905 hits per run. The exact Poisson probability of 67 or fewer hits in 74 runs is .227, which is not significantly
different from chance, as expected.
As predicted from Puharich's work, scoring was higher in the grounded
condition, with a mean hit rate of 1.22 hits per run, compared to a mean
hit rate of 0.905 hits per run in the floating condition. Although the
numbers of hits in each condition are not normally distributed, the total for
each condition is approximately normal by virtue of the central limit
theorem, with mean and variance equal to the number of runs. The difference in hits in the two conditions is also approximately normal, with mean
of 2 (i.e., 76 - 74) and variance of 150 (i.e., 76 + 74). Thus, a difference of 93 - 67 = 26 gives a corresponding z score of z = (26 2)/vlsO = 1.96, P = .025, one-tailed.
Performance in the floating and grounded treatment conditions is
plotted in the Figure. As can be seen, there were more than 50% extra
zero-hits runs in the floating condition, and a uniformly higher hit rate for
one, two, three, or four hits in the grounded condition.
Table 2 shows the performances of the individual agenUpercipient
teams. Three teams showed statistically significant (p < .05, one-tailed,
exact Poisson test) hitting in the grounded cage condition, and one showed
suggestive hitting (p < .10, one-tailed), as expected. .""
DISCUSSION

I

, I

i

,I

Puharich claimed that a grounded Faraday cage would enhance GESP
performance in psychically talented percipients, and a floating Faraday
cage would'inhibit their normally significant performance, dropping it to
chance levels.
The present study attempted to confrrm this effect, using conditions as
similar to Puharich's original work as possible. It differed considerably
from the original work, however, through operating under the disadvantage of having to use percipients who were not preselected for demonstrable GESP abilities under ordinary conditions. Because psychically talented percipients are probably infrequent in student populations, it is fairly
likely that none of the 13 students used as experimenter/agents and percip-
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Fig. Differential GESP hitting performance in the grounded and floating Faraday cage conditions. The higher number of hits in the grounded condition is significantly different from
the number in the floating condition by a Mann-Whitney U test, with p = .03, one-tailed.

ients in this study could have demonstrated individually significant GESP
performance under ordinary room conditions. 3
Nevertheless, significant hitting occurred for percipients in the
grounded Faraday cage condition, as predicted, with three percipients
showing individually significant GESP scores. 4 The hit rate difference between conditions was statistically significant in the predicted direction.
3 In my First Training Study (Tart, 1975, 1976) with UCD students, we screened approximately 1,500 students to end up with 10 who showed individually significant GESP performance that held up through two studies. If we use this proportion (.0067) as a rough estimate
of the proportion of UCD students who will show individually significant results, then the
exact binomial probability of finding one such student in a sample of 13 is .083, one-tailed.
4 Using the reasoning outlined in the previous note, we could roughly estimate the exact
binomial probability of finding three such significantly scoring students in a sample of 13 as
8 X 10- 5 , one-tailed.
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Table 2
PERFoRMANCE OF INDIVIDUAL AGENT/PERCIPIENT TEAMs

Agent/Percipient
4/3
9/10
10/9
3/4
2/1
112
14/13
13/14
12/11
11112
5/7
7/5
7/6
617
5/6
6/5
Totals:

Ground Cndx:
Hits/Runs

Float Cndx:
HitslRuns

6/5
10/5**
3/5
16/9**
5/8
12/8*
9/5**
7/5
5/5
917
2/2
4/3
114
4/3
0/2

317
5/6

93176**

717
114
7/4
2/4
8/8
6/8
1117
2/5
5/3
2/2
111
312
2/2
214
67174

* p < .10, one-tailed
** p < .05, one-tailed
Psychological Artifacts

Ordinary sensory-mediated psychological bias with respect to the electrical condition of the Faraday cage as a systematic source of variation was
eliminated by the double-blind design used. The experimenters and agents
were blind as to how many conditions there were, as well as to which was
used at any particular time.
One possible source of psychological bias, not conceptually related to
the hypothesis under test, but that might be artifactually correlated, has
been suggested by an anonymous referee, however. If there is a generally
distributed bias in the population for differential reacti()lls to up versus
down positions of toggle switches, the fact that the grou.nd~jl condition
always involved the toggle switch being in the same position might have
induced a bias. I consider this possibility quite speculative at this point, as
I know of no data suggesting that people have biases about switch positions. It is also unlikely because of differential correlations of the GESP
functioning with geomagnetic factors (Tart, in press). In future experiments, however, it would be desirable to eliminate this possibility by
having an automatic randomizer select tlJe cage electrical condition.
Experimenter Bias Possibilities

I, as chief investigator, deliberately stayed away from the critical areas
of the laboratory during experimental sessions so I could not glance at the
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apparatus or score sheets and know what condition was in progress. But
what about some sort of psi-mediated bias?
I was certainly not a totally "neutral" experimenter during this experiment, with no interest in the outcome whatsoever. I have wondered for
years whether Puharich had discovered an important way of amplifying psi
effects, and I very much wanted to know whether this was a real effect or
an artifact. As far as I can tell, my bias was that a conflrmation of Puharich's results would be a more interesting outcome of the experiment,
but I certainly did not want a pseudo-confirmation to occur based on my
beliefs. For the sake of discussion, however, let us assume that my desire
to confirm Puharich's flndings was stronger than my desire for genuine
knowledge. How might psi-mediated experimenter bias have entered the
picture? Two routes of operation seem possible.
The first would have required me to (a) unconsciously psychically scan
the laboratory to determine when experiments were being carried out; (b)
then clairvoyantly examine the apparatus or condition card or marked
score sheet to determine whether the Faraday cage was in the grounded or
ungrounded condition, or telepathically scan the experimenter/agent's
mind to determine whether it was the D or C condition; and (c) then psychically influence the experimenter/agent's and/or percipient's psychic
functioning, mental operations, or behavior to show appropriate scoring in
the direction of my bias.
An alternative psychic bias hypothesis of intuitive data sorting, recently
proposed by May, Radin, Hubbard, Humphrey, and Utts (1985), is that
only chance scoring occurs in a psi experiment, but a psychic experimenter or percipient psychically controls the timing of trial initiations in
order to pick chance runs that happen to deviate in the desired direction. In
the present case this would have required me to unconsciously and precognitively scan the pattern of chance outcomes that would occur at speciflc times in the future on the CMAT and then psychically control, using
unconscious PK or telepathy on percipients and/or experimenter/agents,
the timing of experimental sessions to make the chance outcomes concordant with the desired pattern. By ordinary criteria, session timing was
controlled by experimenters' and agents' schedules interacting with the
availability of the laboratory.
Either of the above scenarios requires rather sophisticated unconscious
psi on my part, which I personally regard as unlikely, even if not impossible. Adding in the fact that an unplanned future analysis of the data
found geomagnetic correlates of the GESP scoring in the present study,
varying by Faraday cage condition (Tart, in press), I consider experimenter bias or intuitive data selection an unlikely (and less stimulating)
explanation of the current results. My unconscious mind would not only
have had to use sophisticated psi to affect the ongoing results of the experiment, it would have had to precognize a future interest developing in me
about geomagnetic correlates (I had none at the time of the experiment),
detect the values of the geomagnetic field, and create a correlation in one

142

Journal of the American Society for Psychical Research

Faraday cage condition and not another. Attributing extensive and sophisticated unconscious psychic abilities to an experimenter is a hypothesis
that is generally difficult to falsify and in this case it does not lead to
further research on the effect of the Faraday cage treatment. Thus, I shall
interpret these results as an initial confirmation of Puharich' s early
findings, that is, that the electrical treatment of the Faraday cage can
modify GESP functioning. The need for further research is clearly indicated.
Electrical Shielding Does Not Block GESP

The present results also further confirm that GESP is not blocked by a
grounded Faraday cage, as would be the case if GESP uses high-frequency
EM carrier waves. Successful remote viewing in a grounded doublewalled screen Faraday cage has been reported in the SRI remote-viewing
work (Targ & Puthoff, 1977, pp. 54-55). The SRI cage was not intact in
the sense of not having any wires penetrating it at all, but these wires
(signal and power leads) did have radio frequency filtering in them. Successful remote viewing has also been reported in a submarine immersed
under 170 meters of sea water (Tart, Puthoff, & Targ, 1979, pp. 99-100).
Vasiliev (1963) reported successful remote induction of hypnosis by
GESP with the agent in a solid-wall grounded Faraday cage. Vasiliev's
Faraday cages were completely intact and built of iron, which provides
greater magnetic shielding than copper. This raises an interesting question:
Might some of the high-level success of Vasiliev' s work be due to the fact
that he was unknowingly using the apparent psi-facilitating effect of a
grounded Faraday cage?
Possible Nonpsychological Mechanisms of Action

What do floating and grounded Faraday cages do that might inhibit or
facilitate GESP? I will be brief here, as we do not know, and will only
speculate in general terms in order to stimulate thinki~ about possibilities. Puharich (1962) has presented some elaborate sp~ulwons on the
mechanism of action involved, but as I do not fully understand his technical arguments and cannot judge their validity, it would not be appropriate for me to review them here.
Contemporary research is beginning to show that biological organisms
may sometimes be considerably more sensitive to low-level EM energies
in their environments than was previously believed (Adams, 1985; Adey,
1981; Persinger, 1985). A prime effect of a Faraday cage is to create a
quieter EM environment around a percipient. Insofar as this electromagnetically quieter environment could eliminate effects on the percipient's
nervous system that might be adverse or constitute a sort of neural noise,
the percipient might be better able to use whatever neural processes are
involved in instigating GESP. In terms of effect, this would be function-
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ally similar to being in a better mood or reducing internal mental noise.
Even more speculatively, the quieter environment of the cage might also
allow the body's own EM or electrostatic fields to form and stabilize in a
manner that furthers positive effects on psi performance.
Following this line of reasoning, the floating Faraday cage condition
might increase this sort of noise in some fashion. Puharich's claim that
charging a cage at minus 15,000 volts with respect to ground enhances
GESP performance can be interpreted as another way of reducing variation/noise on the cage skin. Although the voltage of the cage with respect
to ground is high, it is fixed. One experimental variation that would then
become relevant would be to add a cage condition in which electrical noise
was deliberately induced on the cage to see if GESP performance would
worsen. The problem with this line of reasoning, however, is that the
accumulation of varying static electrical charges on the outer skin of the
cage due to air ionization or by deliberately applying a voltage to it should
not affect the percipient according to ordinary physical principles, as the
cage should shield the percipient from external charges and electrostatic
fields. Nevertheless, Puharich claimed an effect here, and it might be
worthwhile to investigate this particular line of reasoning further.
To shed some light on some of these various possiblities I arranged for
tests of the EM shielding effectiveness of the UCD Faraday cage. The
results create major problems with this line of theorizing. Hubbard and
Vincent's (1988; this issue, pp. 147-152) empirical tests showed no discernible differences in the EM shielding effectiveness of the UCD Faraday
cage between the grounded and ungrounded conditions. Grounded or ungrounded, higher frequency EM radiation is reduced inside of the cage to
an equal degree; ELF, ULF, and magnetic fields are almost totally unaffected by the cage to an equal degree. These empirical results accord with
physical theory.
Being in a Faraday cage would also shield a percipient from varying
electrostatic effects that might occur in the environment. But there is no
theoretical reason in physics that I know of (although my understanding of
physics is quite limited) to lead me to expect static potentials on the outside of the Faraday cage skin to have any effect on the environment inside,
or to expect that the electrostatic shielding effect would differ if the cage
were grounded instead of floating.
Percipients inside the sealed Faraday cage, however, generate their own
electrostatic fields. Some of these may be related to biological processes
per se. Green (personal communication, June, 1986) has detected such
fields at levels greater than one volt. The fields sometimes show modulation due to respiration and heart beat. Even larger fields may result from
frictional electrostatic effects during small movements that affect hair,
skin, and clothing (E. Green, personal communication, June, 1986).
Whether or not the cage is grounded might affect the degree to which
these fields inside the cage decrease over time. I hope to carry out some
studies on the distribution of electrostatic charges on and inside the UCD
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Faraday cage to gain empirical perspective on what might be happening
when I am able to borrow appropriate equipment.
Another circumstance that results from being inside the sealed Faraday
cage is a gradual decrease in the oxygen content and increase in the carbon
dioxide content of the air, along with slight heating of the air as body heat
is trapped inside the insulated cage. This is not a large effect in the present
experiments, as the air does not smell noticeably stale in the short time a
percipient is sealed inside. Puharich's smaller cage (interior volume of
approximately 216 cubic feet as opposed to the approximately 512 cubic
feet of the UCD cage) and the fact that an experimenter was often inside
the cage with the percipient would have made these factors much more
prominent in his experiments. As we would not expect these effects to be
altered by the electrical grounding or lack of it, however, they cast no
light on the differential effect.
Thus there is no clearly plausible physical explanation for the apparent
differential effect of the Faraday cage treatment conditions on GESP functioning. In spite of this lack of EM shielding discrimination in terms of
physics, however, it did correlate with GESP performance.

Potential Practical Application
I have repeatedly_emphasized that one of the greatest problems in parapsychological research is the typically inconsistent, unreliable, and statistically-significant-but-practically-trivial manifestations of psi in the laboratory (see, e.g., Tart, 1980). This reinforces nonacceptance of psi in the
general scientific community and creates considerable inefficiency in process-oriented research designed to elucidate the mechanisms of psi. Because of the use of unselected and presumably psychically untalented percipients in the present study, the magnitude of psi obtained was smalI.5 If
psychically talented percipients were used in the grounded Faraday cage
condition, on the other hand, psi manifestation might reach practical levels
of usefulness. Puharich's early work suggested that talented percipients'
GESP scoring could at least be doubled. The usefulness of such amplification, as well as its inherent theoretical interest, is obvio'l1s, and indicates
that research on the Faraday cage effect should have high prfobty.
The fact that the effect does not make sense in terms either of our contemporary physical understanding of Faraday cages, or of the possibility
of alternative psychological explanations, should not be an obstacle to
further research. After all, GESP does not make any physical sense either,
which is one of the most interesting things about it.
5 Because the probability of a hit is not constant as a percipient goes through the 10 trials
of a run, the usual formula for the psi coefficient (Tinun, 1973) is not strictly applicable for
estimating the proportion of trials on which psi was used after trials leading to chance hits are
subtracted out. With the small deviation from chance observed here, though, the formula is
probably a fair approximation. When applied, it leads to an overall psi hitting coefficient in
the grounded condition of .02, which is in the lower quartile of the distribution of psi coefficients for published ESP experiments (Tart, 1983).
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